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jaa United States Department of the Interior 
| “|! t 3 . mp etc: & \ Fe *| | GEOLOGICAL SURVEY CMC-186: SW, GW 

ogee! oe 
ee Water Resources Division . -~ oo . ee 1815 University Avenue | 

Madison, Wisconsin 53705-4096 
608/262-2488 (FTS 262-2488) 

December 13, 1984 ‘ 

Mr. Dale Simon , 
Department of Natural Resources | 
P. O. Box 7921 
Madison, WI 53707 . 

Dear Dale: 7 

Enclosed is a table of preliminary estimates for the 07,2, 27,10 and part 
of the duration table for streams in the Crandon Project Area. The measure- 
ments made by DNR in mid-November plot close enough to the correlation lines 
that no changes in the estimates would be justified at this time. 

The three measurements I have for Hof€man Creek near the spring do not define 

a good relationship with the Wolf River. Because Hoffman Creek discharge is 
dominated by a single spring, it is possible that it will never correlate 

© well. The range of the relationship so far suggests that Q7,2 might be 
between 0.1 and 0.3 ft3/s. The Q7,10 is probably less than 0.2 ft3/s. 
Memories of local residents might be useful in determining if the flow has 
ever been zero. 

Sincerely, 
| CYUe 

Bid gy 

| William Krug 

Hydrologist 

Enc. 

cc: Robert Sonntag 
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| The following tsble is 3 preliainary estimate of the duration table for 

@r:: stations near the Crandon Provect. All of these estiaates are based 
n correlation of seasured discharge at the sites with concurrent discharge for 

the Wolf River at Langlade. Only stations 04074538 and 04074549 have sufficient 
discharge sgseasureazents for 3 good correlation. The other correlations are based 

on very few good base flaw measurements. These data aust he considered rrovisional 

and subject ta revision as more data are collected. 

The correlation at SG-4 was esrecially poor. The presence of a large lake oe 

Just upstream from this site gay make good correlation iaraossible. 

The estiwates for Q7s2 and 07910 are based on the saae correlations. An 

inderendent check on these estimates uas made by conmruting Q722 and Q7s10 using 
esuations (3) sand (4) from “Low-Flsa Characteristics of Streaas in the . : 

Maenoainee-Oconto-Peshtigo River Basins Wisconsin" by B.K. Holastroms USGS 

Water Resources Investisatinns Ozen-File Rerort 90-749. Streanflow measurements 
sade by USCS rParsonel on or shout Ostober 2919384 were used in Lhese eauationss 
iczether with the cancurrent flow of the Walf River ai Langlade. These estimates : 

were Seneralily within 10-25% of the estiastes cht3ained by correlation. 

; : PERCENT GCF TIME FLOW IS ABOVE: ; KASE ‘ Drang 

tSTALION § tn crn nn on 9 nn oe ==} FLOW ' Arco 

: + SOX : Suh + 66% 3 65% 3 70% + 75% | 9OX : BSX $ 9OZ ! 9SX% 3 QFe2! Q7r103 mile” 

SC-1 gt St. $48.8 44, 2 at. $ 3%. 1 36. $33, The} 28. $24. 1 2h, tots, § 76S 

eo: 145. ' 18. $ the $23. $ 12. f tt. $ 9.7! 8.8! 7.9! 6.7! 67! 46.73: 342 

'56-4 > 2.9) 1.89) 2.7: 1.5) 4) 2-3! 2.2) 1.1! 1.6! ©O.8! 0.8: 6.5 } 13.0. 

'§G-SA + $5) 362: 3.06: 2575 2.5: 2-3: 2.13 1L9t %17s 1.45 %1.45 1.05 ae 

6-6 $4,681 4.4f 4.0f 368! 365! 3.2) 2.9) 2.5) 2.3! 2.0) 2,01 14 BS - 
: ; ' } : : ‘ ' : : : ; Joo. 

:56-3 + CINTERMITTENT STREAN--LOWEST FLOWS ARE ZERO» EVEN SOZ IS VERY SMALL) : Ys | ” 

136-19 ; 1.4' 21.3: 21.2: 2.13 1.03 1-0: 0.9: GS8i O7: O66: O.6: O64 3 Zt’. 

SG-22 $16. 2S, 1S, P12. Pate P10. $ 966) B.S) 767t 6.5! St 467 bMS. 

, 56-23 ; 303: 3.4: 9.23 2.9! 2.73 2.5) 23.2: 2.1: 2.68: 1-5: 121.5: 2.1 3 €~ ca 

'S6-B > (INTERMITTENT STREAM--LOWEST FLOWS ARE ZERO, EVEN 50% IS VERY SMALL) ; 7 At , 

604074538; 27. | 25. ! 23. 3 22. $ 20. $ 18. 3: 17.2. $ 15. 3: 13. § LL. s L1,. 3: 8.040. 46.2 

104074549: 41. 3: 39. : 35. $ 33. 3 BL. $ 29. 3 27. | 25, § 22. $19, : 19. 3 15. 3 $6.7 . 

The ratios between flows at the various sites are nearly constant for all iA , 

durations in this table. This is 3 conseauence of the correlation snalysis with 

sailed dats. Most of the correlation lines were drawn rarallel to esch other 

| n there was insufficient data to indicate 3 different sloze. More data nay 
allow the determinstion of different slaores for correlation liness and thus 

Cause the ratios between flows at the verious sites to change with discharse, | 

| 3./-/-2
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a TABLE 2.4-1 | 

© : STREAM AND LAKE GAGING STATIONS - 
IN THE ENVIRONMENTAL STUDY AREA 

GAGING STATION LOCATION/ NAME 
Te 

Swamp Creek Drainage Basin 

SG l Swamp Creek at County K 
SG 2 Swamp Creek above Highway 55 
SG 3 Swamp Creek at Swampy Lane | 

| SG 4 Outlet Creek at Keith Siding Road 
SG 5A Swamp Creek at Keith Siding Road 
SG 5B Swamp Creek at Railroad Bridge | 
SG 6 Hemlock Creek at Berry Lane 
SG 10 : Oak Lake Outflow immediately SW of Oak Lake 
LG ll Oak Lake 
LG 14 Rice Lake 
LG 24 Ground Hemlock Lake 
SG E . Hoffman's Creek 
SG F . Oak Lake Outflow at Sand Lake Road 

Pickerel Creek Drainage Basin : 

© LG 7 Little Sand Lake 
SG 8 Creek 12-9 immediately S of Little Sand Lake 
LG 9 Rolling Stone Lake 

| LG 12 Duck Lake 
: LG 13 Deep Hole Lake 

LG 15 | Skunk Lake 
SG 19 : Pickerel Creek NW of Rolling Stone Lake 
SG 22 Pickerel Creek at East Shore Road 
SG 23 Creek 12-9 NW of Rolling Stone Lake 
LG 25 Walsh Lake 
LG 26 St. Johns Lake 

| SG A Tributary to Little Sand Lake 
SG B Duck Lake Outflow at Sand Lake Road 
SG C ‘Tributary to Deep Hole Lake 
SG D Tributary to Deep Hole Lake 

Continuous Gaging Stations | 

USGS at Hwy 55* — Swamp Creek at Highway 55 
USGS at County M* Swamp Creek at County M 
oe 

*Located in Swamp Creek Drainage Basin. 

© 3./7-7-6
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__ Surface Water Chemistry Data Base for Samples Collected | 
- Between 1993 and 1997 

¢ Surface Water Chemistry Data | a 
| * Statistical Summary of Surface Water Chemistry Data 

JCPALMC\MLD2\93C049\GBAPP\66785.61\10000 | | |



Surface Water Chemistry Data 
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CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fel)-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 

$G-02 pH (Fielcl) S.U. 6.92 7.82 6.62 6.46 

$G-02 pH, Lab $.U. (PHT) (PHT) (PHT) (PHT) 

$G-02 Conductivity (Field) umbos 191 170 181.3 259 

$G-02 Conductivity, Lal umhos 191 177 176 210 

$G-02 Temperature (Field) Degrees C ; 1.9 7.4 19.1 19.2 

$G-02 Temperature (Fielc-DO Meter) Degrees C 1.8 8 15 19 

$G-02 Dissolved Oxygen (Fielcl) % 12.4 9.4 7.8 6.3 

$G-02 Fecal Coliform MPN = 1,00 

$G-02 Alkalinity mg/t 90.0 74.6 85.0 99.0 

$G-02 Alkalinity, Bicarbonate mg/L 90.0 74.6 85.0 99.0 

SG-02 Alkalinity, Carbonate mg/L 0 0 «= 0 0 

$G-02 Alkalinity, Hycdroxicle mgsl 0 0 = 0 0 

$G-02 Hardness mg/e 90.8 84.8 88.7 110 

$G-02 Total Dissolved Solids mg/L 113 90.0 96.0 131 

$G-02 Total Suspended Solids mg/L «=; §.00 §.00 9.00 10.0 

$G-02 Biological Oxygen Demand mg/L 8.00 §.00 « 93.00 «: 3.00 

$G-02 Chemical Oxygen Demancl mg/L 10.0 18.0 25.0 27.0 

$G-02 Chemical Oxygen Demand, Low Level mg/l 

$G-02 Ammonia mg/l « 0.100 «: 0.100 0.112 « 0.100 

$G-02 Nitrate mg/l 0.690 0.705 -«: 0.600 «+ 0.500 

$G-02 Nitrogen, Total Kjeldahl mg/L « 0.200 0.504 0.336 0.588 

$G-02 Chioricle mg/L 3 ’ 3 3 2 

$G-02 Fluoricte mg/L « 0.100 0.830 = 0.100 +: 0.100 

$G-02 Sulfate mg/L $.46 6.00 4.00 4.70 

$G-02 Cyanide, total ugsL ‘ « 20 — 20 = 20 - 20 

$G-02 Oil & Grease mgst “1.56 « 1.06 e 1.13 “ 1.03 

$G-02 Turbiclity, Lal NTU 0.900 3.60 2.20 9.10 

$G-02 Cations MeqiL 2.08 1.93 1.92 2.29 

$G-02 Anions Meq/L 1.68 1.49 1.55 1.78 

$G-02 Cation and Anion Balance % 10.5 13.0 10.7 12.5 

$G-02 Boron, total mgt «= 0.099 -" 0.100 = 0.100 «: 0.100 

$G-02 Calcium, total mg/l 22.0 20.1 20.4 25.4 

$G-02 Arsenic, total mg/L «> 0.005 «- 0.005 «= 0.0058 «+ 0.005 

$G-02 Barium, total mg/L 0.011 0.010 0.014 0.014 

$G-02 Iron, dissolvec mgsl « 0.100 « 0.100 0.168 0.217 

$G-02 Iron, total mg/L 0.251 0.212 0.439 0.413 

$G-02 Manganese, clissolvecl mg/l 0.014 «| 0.010 «: 0.010 0.031 

$G-02 Manganese, total mgft 0.040 0.037 0.088 0.142 

$G-02 Molybdenum, total mg/L « 0.020 « 0.020 «= 0.020 «+: 0.020 © 

$G-02 Selenium, total mg/L = 0.005 “= 0.005 «= 0.008 - 9.005 

$G-02 Silver, total mg/L « 0.01 «- 0.010 «= 0.010 +: 0.010 

$G-02 Chromium, total mg/L + 0.020 « 0.020 +: 0.020 + 0.020 

$G-02 Chromium, total (Low Level) ugsL 0.390 0.470 0.79 0.45 

$G-02 Beryllium, total mg/L «| 0.005 «| 0,005 -« 0.005 -«: 0.005 

$G-02 Thallium, total mg/L «- 0.005 = 0.005 « 0.005 «+= 0.005 

$G-02 Nickel, total mgfl « 0.030 « 0.030 «= 0.030 «= 0.030 

$G-02 Antimony, total mg/L. « 0.005 “— 0.0056 + 0.005 + 0.005 

$G-02 Magnesium, total mgs 10.4 9.89 9.80 11.3 

$G-02 Phosphorus, cissolvect mg/L «= 6.050 0.016 0.017 0.021 

$G-02 Phosphorus, total mg/L «— 0.050 0.027 0.036 0.046 

8G-02 Potassium, total mgt 0.740 0.890 « 0.600 -«: 0.600 

$G-02 Sodium, total mg/L 2.43 2.19 2.21 2.18 

$G-02 Soclium Absorption Ratio stcl 0.107 0.100 0.101 0.090 

$G-02 Aluminum, total ug/L 26.3 25.8 60.6 §2.5 

8G-02 Cadmium, total ugsL “= 0.006 0.007 0.011 0.051 

$G-02 Copper, total ug/L 0.365 0.483 0.417 0.771 

$G-02 Lead, total ug/L 0.084 0.113 0.227 0.210 

$G-02 Mercury, total ng/L 2 2 4.66 2.78 

$G-02 Zinc, total ug/L 1.09 1.04 1.74 3.36 

(PHT) : Past Hold Time 3 ° / 8 2 O1-Pebh.96



CMC Surtace Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-9§ Mar-95 Apr-95 
———eeoeooeeeeeEoEooooEoEoEoEeEeEeeeeeeeeeeeeeeeeeeeeEEEEEEEEEEEEoEoooEEEEoEooee™TDTEPDDE"EYESDOY@OYW@UWYT®T™@q™YED9&E™EEEEEE 

$G-02 pH (Field) $.U. 7.02 7.87 7.08 7.36 7.70 7.09 7.89 7.91 

$G-02 pH, Lal 8.U, (PHT) 7.6 7.2 7.3 7.3 7.1 7.0 7.2 

$G-02 Conductivity (Field) umbos 199 201 160.8 190.6 190 213 239 158.7 

$G-02 Conductivity, Lalo umbhos 202 

$G-02 Temperature (Fielcl) Degrees C 13.8 12.3 8.3, 4.8 0.4 0.2 §.7 

$G-02 Temperature (Field-DO Meter) Degrees C 13 12 8.5 4.0 0.5 0.25 0.25 5.5 

$G-02 Dissolved Oxygen (Field!) % 8.6 8.2 . 9.3 11.0 12.75 10.8 13.2 9.4 

$G-02 Fecal Coliform MPN 

$G-02 Alkalinity mg/L 99.4 100 80 95 110 120 120 70 

$G-02 Alkalinity, Bicarbonate mg/L 99.4 100 80 95 110 120 120 70 

$G-02 Alkalinity, Carbonate mg/L 0 - «~§ «a § « § 5 « «§ = § = § 

$G-62 Alkalinity, Hyclroxice mg ft 0 = § a § 

$G-02 Hardness mg/L 110 120 110 100 110 130 120 78 

$G-02 Total Dissolved Solids mg/L 117 150 94 190 170 180 160 130 

$G-02 Total Suspenced Solids mast « §.00 “ § “ § 5 = § a o § 

$G-02 Biological Oxygen Demand mg/L 7.00 « 2 « 3 « 3 « 3 = 3 « 3 = 3 

$G-02 Chemical Oxygen Demand mg/L 23.0 

$G-02 Chemical Oxygen Demand, Low Level mg/l 20 23 16 13 10 1§ 23 

$G-02 Anmonia mgfL «| 0.100 «=: 0.1 0.1 0.1 0.1 « 0.1 0.2 

$G-02 Nitrate mg/L 0.720 « O.5 « 0.50 «= 0.50 « 0.50 « 0.50 « 0.50 «-- 0.50 

$G-02 Nitrogen, Total Kjeldahl mg/L 0.308 0.7 0.8 0.7 0.5 0.4 0.4 0.4 

$G-02 Chioride mg/L 2 2 3 2 3 3 3 3 

$G-02 Fluoride mg/l “= 0.100 « 0.1 = (0.1 = 0.1 “ 0.1 0.1 « 0.1 « 0.1 

$G-02 Sulfate mg tl 11.0 13 9.7 7.3 8.0 4.9 5.0 

$G-02 Cyanicle, total ug/L « 20 « 20 " 20 « 20 «= 20 «. 20 « 20 

$G-02 Oil & Grease mgsl « #1.01 a “= 4.6 6.6 «“ 4.6 “ 4.6 « 4.6 « 4.6 

$G-02 Turbidity, Lal NTU 3.30 1.7 2.6 1.7 1.8 1.3 1.5 1.8 

$G-02 Cations Meq/L 2.14 2.110 1.857 1.97 2.12 2.74 2.74 1.72 

$G-02 Anions Meq/t 1.93 1.695 1.667 1.82 2.04 2.21 2.16 1.34 

$G-02 Cation and Anion Balance % §.26 10.89 §.40 3.97 1.89 10.58 11.83 12.48 

$G-02 Boron, total mgfL « 0.100 « 0.20 = 0.10 « 0.10 « 0.10 « 0.10 « 0.10 « 0.10 

$G-02 Calcium, total mg/l 22.3 22 19 21 22 29 29 18 

$G-02 Arsenic, total mg/L «- 0.005 - 0.005 « 0.005 0.006 «= 0.005 « 0.005 «= 0.0068 -«: 0.005 

$G-02 Barium, total mg/l 0.012 0.011 0.010 0.010 «= 0.010 0.012 0.011 «= 0.010 

$G-02 Iron, dissolved mg/L 0.121 0.16 0.24 0.16 0.27 0.12 0.072 0.16 

$G-02 lron, total mg/l 0.341 0.31 0.37 0.34 0.30 0.29 0.25 0.37 

$G-02 Manganese, dissolved mg/l « 0.010 «: 0.010 0.018 « 0.010 « 0.010 0.034 «= 0.010 « 0.010 

$G-02 Manganese, total mgfl 0.062 0.050 0.037 0.054 0.042 0.049 0.048 0.057 

© $G-02 Molybclenum, total mg/l “= 0.020 -« 0.020 - 0.020 -« 0.020 -« 0.020 « 0.020 « 0.020 «+: 0.020 

$G-02 Selenium, total mg/L “= 0.005 «=: 0.005 «= 0.005 0.006 «= 0.006 «: 0.005 «: 0.005 « 0.005 

$G-02 Silver, total mgt « 0.010 + 0.010 «= 0.010 «= 0.010 «+ 0.010 «= 0.010 «= 0.010 «: 0.010 

$G-02 Chromium, total mags « 0.020 

$G-02 Chromium, total (Low Level) tigsL 0.51 0.558 0.74 0.50 0.36 0.379 0.487 0.297 

$G-02 Beryllium, total mg/l « 0.005 «= 0.010 “= 0.010 « 0.010 «= 0.010 «=: 0.010 = 0.010 «= 0.010 

$G-02 Thallium, total mg/t “= 0.005 + 0.005 «= 0.005 + 0.005 «= 0.005 «: 0.005 «= 0.005 «+: 0.005 

$G-02 Nickel, total mg/L « 0.030 « 0.030 « 0.030 + 0.030 -« 0.030 «=: 0.030 «= 0.030 + 0.030 

$G-02 Antimony, total mg/l « 0.005 + 0.005 «= 0.005 + 0.006 « 0.005 « 0.005 «= 0005 «: 0.005 

$G-02 Magnesium, total mg/L 11.3 11 9.6 10 11 14 14 8.5 

$G-02 Phosphorus, clissolved mg/L 0.016 « 0.05 = 0.05 = 0.05 « 0.05 « 0.05 « 0.05 “= 0.05 

$G-02 Phosphorus, total mg/L 0.025 = 0.05 «; 0.05 « 0.05 « 0.05 - 0.05 9“ 0.05 « 0.05 

$G-02 Potassium, total mg/l «| 0.600 « 1.0 « =1.0 « 1.0 « 1.0 «“ 1.0 “= =1.0 1.1 

$G.02 Sodium, total mg/L 2.29 2.1 2.2 2.2 2.3 2.9 2.7 2.1 

$G-02 Sodium Absorption Ratio stcl 0.099 0.091 0.103 0.099 0.10 0.11 0.10 0.10 

$G-02 Aluminum, total ug/l 22.1 25.3 $4.7 28.8 26.9 29.6 26.1 36.7 

$G-02 Cadmium, total ug/i « 0.006 « 0.006 « 0.0039 - 0.006 «: 0.006 0.003 -: 0.003 0.004 

$G-02 Copper, total ug/L 0.325 0.154 6.99 0.289 0.161 0.661 0.232 0.577 

$G-02 Lead, total ug/L 0.146 0.0812 0.195 0.075 0.053 0.093 0.076 0.129 

$G-02 Mercury, total ngfl 2.10 0.982 3.75 1.6 1.2 1.48 1.14 3.27 

$G-02 Zinc, total ug/l 3.47 0.763 1.87 1.91 1.22 0.747 0.898 0.798 

3 e 7-8-3 
(PHT) : Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fels-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Juil-94 
aaa cea SSeS SSeeenspaaaseaeeeee or yeaenaeeeneanesreaeereoaanaeaneancaeaaeanespaaapeeasnnnnneeennnnennnsnnnnraeeneet ee 

$G-03 pH (Field) S.U. 7.69 7.22 6.93 7.44 

$G-03 pH, Lab $.U. (PHT) (PHT) (PHT) (PHT) 
$G-03 Conductivity (Fielcl) umhos 194 197 180 256 

$G-03 Concluctivity, Lal umbos 191 178 185 214 

$G-03 Temperature (Fielcl) Degrees C ; 7.0 9.3 15.9 19.3 

$G-03 Temperature (Fielcd-DO Meter) Degrees C 10 16 20 

$G-03 Dissolved Oxygen (Field) % 8.1 9.8 8.2 7.5 

$G-03 Alkalinity mg/L 92.0 90.0 94.0 102 

$G-03 Alkalinity, Bicarbonate mg/L 92.0 90.0 94.0 102 

$G-03 Alkalinity, Carbonate mgit 0 0 = O 0 

$G-03 Alkalinity, Hydroxice mg/L 0 0 «= 0 0 

$G-03 Harcinese mg/L 91.0 87.8 92.1 108 

$G-03 Total Dissolved Solids mg/t 106 68.0 93.0 138 

$G-03 Total Suspenced Solids mgsl «= §.00 $.00 6.00 «= §.00 

SG-03 Biological Oxygen Demand mg/L §.00 4.00 = 93.00 = 3.00 

$G-03 Chemical Oxygen Demand mg/L 12.0 16.0 23.0 15.0 

$G-03 Chemical Oxygen Demand, Low Level mg/L 

$G-03 Anmimonia mg/L « 0.100 «= 0.100 0.280 «+: 0.100 

$G-03 Nitrate mg/L = 0.500 «= 0.600 -« 0.600 -« 0,500 

$G-03 Nitrogen, Total Kjeldahl mg/L 0.616 0.252 0.392 0.616 

$G-03 Chioricle mgsL 3 3 3 2 

$G-03 Fluoricte mg/L «: 0.100 0.621 «= 0.100 -: 0.100 

$G-03 Sulfate ng/L 4.83 3.00 4.00 4.90 

$G-03 Cyanide, total ug/L « 20 « 20 = 20 « 20 

SG-03 Oil & Grease mg/l , = «1.50 “ 1.02 “1.18 “= 1.01 

$G-03 Turbiclity, Lat NTU (PHT) 2.10 0.650 2.30 

$G-03 Cations Mecq/L 2.06 2.04 2.05 2.37 

$G-03 Anions Meq?L 1.69 1.70 1.70 1.84 

$G-03 Cation and Anion Balance % 9.88 9.19 9.1§ 12.6 

$G-03 Boron, total mg/L « 0.100 « 0.100 «= 0.100 «= 0.100 

$G-03 Calcium, total mg/l 21.9 21.1 21.8 26.1 

$G-03 Arsenic, total mgsL =| 0.005 “= 0.005 «+ 0.005 «= 0.005 

$G-03 Barium, total mg/l 0.011 0.012 0.013 0.012 

SG-03 tron, clissolvect mg/L = 0.100 0.101 0.163 0.216 

$G-03 Iron, total mg/L 0.286 0.228 0.354 0.379 
$G-03 Manganese, clissolvecl mg/L «= 0.010 - 0.010 « O.06710 + 0.010 

$G-03 Manganese, total mg/L 0.064 0.047 0.076 0.075 

$G-03 Molybclenuim, total mg/L «| 0.020 = 0.020 «= 0.020 «: 0.020 

$G-03 Selenium, total mg/L = 0.005 «= 0.005 «= 0.008 «= 0.005 © 

$G-03 Silver, total mg/L «= 0.010 “= 0.010 « 0.010 -« 0.010 

$G-03 Chromium, total mg/L « 0.020 «= 0.020 «= 0.020 «+ 0.020 
$G-03 Chromium, total (Low Level) ug/l 0.470 0.310 0.48 0.37 

$G-03 Beryllium, total mg/l « 0.005 «“ 0.005 « 0.005 = 0.005 

$G-03 Thallium, total mg/l « 0.005 #“ 0.005 -« 0.005 «= 0.005 

$G-03 Nickel, total mg/l « 0.030 «= 0.030 + 0.030 =: 0.030 
$G6-03 Antimony, total mg/L = 0.005 «= 0.005 «= 0.005 «= 0.005 
$G-03 Magnesium, total mg/e 10.3 10.6 10.4 11.8 

$G-03 Phosphorus, cissolvect mg/L = 0.050 0.012 0.014 0.014 

$G-03 Phosphorus, total mgsL - 0.050 0.026 0.029 0.035 
$G-03 Potassium, total mg/L 0.710 0.650 «= 0.600 « 0.600 
$G-03 Sodium, total mg/L 2.41 2.32 2.36 2.18 

$G-03 Sodium Absorption Ratio std 0.106 0.103 0.104 0.089 
$G-03 Aluminum, total ug/L 24.1 17.6 28.4 22.1 

$G-03 Cacimium, total ug/l « 0.006 0.004 0.007 0.024 

$G-03 Copper, total ug/L 0.463 0.370 0.331 0.514 
$G-03 Lead, total ug/L 0.208 0.097 0.146 0.141 

$G-03 Mercury, total ng/L 2 2 2.06 2.20 
$G-03 Zinc, total ugéL 1.31 1.55 1.22 2.36 

3.7-8-4 
(PHT): Past Hold Time 01-Peb.96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel)-95 Mar-95 Apr-95 

$G-03 pH (Field) $.U. 7.26 7.90 7.17 7.96 7.83 7.21 7.52 

$G-03 pH, Lal $.U. (PHT) 7.4 7.3 7.5 7.4 7.1 7.3 

$G-03 Conductivity (Field) umhos 194 198 175 189.0 258 262 177.8 

$G-03 Conductivity, Lab umhos 204 

8G-03 Temperature (Fielcl) Degrees C 14.7 14.1 9.1. $.2 1.0 0.6 3.2 

$G-03 Temperature (Fielcd-DO Meter) Degrees © 15 14 9.5 §.0 1.0 0.25 3.0 

$G-03 Dissolved Oxygen (Fielcl) % 8.4 9.1 . 10.0 12.0 11.78 8.4 12.0 

$G-03 Alkalinity mgt 101 100 85 96 91 130 75 

$G-03 Alkalinity, Bicarbonate mgst 101 100 85 96 91 130 75 

$G-03 Alkalinity, Carbonate mg/h 0 “ § 9' § « § “ «§ 9 =§  § 

$G-03 Alkalinity, Hycdroxicde mg/t 0  § “ § 

$G-03 Hardness mgfl 106 120 100 100 110 « § 86 

$G-03 Total Dissolved Solids mg/l 130 140 88 190 180 140 97 

$G-03 Total Suspended Solids mg/l = §.00 § « § 6 7 o § 

$G-03 Biological Oxygen Demand mg/l 7.00 = 2 = «3 « 3 = 3 = 8 12 

$G-03 Chemical Oxygen Demand mg/L 22.0 

. $G-03 Chemical Oxygen Demand, Low Level mg/L “ 20 21 « 10 13 11 23 

$G-03 Ammonia mgsl “= 0.100 «=: 0.1 = 0.1 = 0.1 “ 0.1 0.1 

$G-03 Nitrate mgt = 0.500 «= 0.5 - 0.50 « 0.50 « 0,90 « 0.50 « 0.90 

$G-03 Nitrogen, Total Kjefcdahi mg/L 0.280 0.6 0.4 0.6 0.3 0.5 0.5 

$G-03 Chloride mg/t 2 1 3 2 3 3 3 

$G-03 Fluoride mg/L «= 0.100 «: 0.1 “= 0.1 0.1 « «©0.1 0.1 « 0.1 

$G-03 Sulfate mg/l 11.0 12 9.0 6.6 7.2 §.4 

$G-03 Cyanide, total ug/L « 20 « 20 « =20 « 20 « 20 « 20 

$G-03 Oil & Grease mg = 1.02 « 1 «= 4.6 « 4.6 = 4.6 « 4.6 « 4.6 

$G-03 Turbidity, Lal NTU 1.10 1.90 1.7 1.2 1.3 0.9 1.6 

$G-03 Cations Meq/t. 2.20 2.106 1.946 1.98 2.12 2.79 1.72 

$G-03 Anions Meq/. 1.94 1.667 1.728 1.82 1.71 2.37 1.34 

$G-03 Cation and Anion Balance % 6.28 11.64 §.93 4.42 10.48 8.28 12.36 

$G-03 Boron, total mg/L « 0.100 «= 0,20 « 0.10 «= 0.10 = 0.10 « 0.10 « 0.10 

$G-03 Caicium, total mg/L 23.1 22 20 21 22 30 18 

$G-03 Arsenic, total mg/L « 0.006 «= 0.005 «= 0.006 -« 0.006 «= 9.005 -« 0.005 « 0.005 

$G-03 Barium, total mg/L 0.012 0.011 0.011 «= 0.010 «= 06.010 0.012 0.052 

$G-03 Iron, clissolvect mgt 0.140 0.12 0.21 0.073 0.19 0.13 0.14 

$G-03 Iron, total mgsL 0.320 0.30 0.33 0.29 0.30 0.33 0.32 

$G-03 Manganese, dissolved mg/l «= 0.010 «+ 0.010 0.017 ++ 0.010 0.016 0.047 «- 0.010 

$G-03 Manganese, total mg/L 0.040 0.050 0.037 0.065 0.070 0.072 0.057 

$G-03 Molybdenum, total mgs « 0.020 «= 0.020 «| 0.020 «+ 0.020 « 0.020 +: 0.020 «= 0.020 

© $G-03 Selenium, total mgt “= 0.005 « 0,005 - 0.005 «= 0.005 = 0.005 «+ 0.005 «= 0.005 

$G-03 Silver, total mg/L « 0.010 « 0.010 « 0.010 « 0.010 «= 0.010 « 0.010 «: 0.010 

$G-03 Chromium, total mg/L « 0.020 

$G-03 Chromium, total (Low Level) ugésl 0.34 0.713 « 0.30 0.32 0.38 0.373 0.491 

$G-03 Beryllium, total mg/L « 0.005 «= 0.010 «- 0.010 « 0010 «= 0.010 « 0.010 « 0.010 

$G-03 Thallium, total mgft «= 0.005 «= 0.005 “= 0.005 «= 0.006 «= 0.005 « 0.005 « 0.005 

$G6-03 Nickel, total mg/L «= 0.030 « 0.030 « 0.030 + 0.030 «=: 0.030 «= 0.030 « 0.030 

$G-03 Antimony, total mg/L «“ 0.005 « 0.005 - 0.005 «= 0.0065 -« 0.005 + 0.005 «| 0.005 

8G-03 Magnesium, total mg/L 11.6 11 10 10 11 14 8.6 

$G-03 Phosphorus, dissolved mg/t 0.011 = 0.05 « 0.05 « 0.05 « 0.05 = 0.05 « 9.05 

$G-03 Phosphorus, total mg/L 0.009 «= 0.05 = 0.05 - 0.05 = 0.05 = 0.05 «“ 0.05 

$G-03 Potassium, total mg/L « 0.600 « 1.0 «= 1.0 « 1.0 « 1.0 « 1.0 = =1.0 

$G-03 Sodium, total mg/t 2.22 2.0 2.4 2.2 2.2 2.8 2.2 

$G-03 Sodium Absorption Ratio std 0.094 0.087 0.109 0.099 0.10 0.11 0.11 

$G-03 Aluminum, total ug/L 11.9 49.9 34.4 18.7 27.0 21.5 43.6 

$G-03 Cadiuium, total ug/L «“ 0.006 « 0,006 « 0.0039 -« 0.006 «: 0.006 0.003 0.007 

$G-03 Copper, total ug/l 0.915 0.211 1.48 0.154 0.167 0.411 0.564 

$G-03 Leaci, total ug/L 0.088 0.121 0.0877 0.053 0.071 0.080 0.126 

$G-03 Mercury, total ng/l 1.95 1.89 1.85 0.9 1.1 1.06 3.36 

$G-03 Zinc, total ug/l §.38 1.16 1.29 4.58 1.04 0.827 1.11 

3 e 7-8-5 

(PHT): Past Hold Time 01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fels-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 
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$G-04 pH (Fielcl) S.U. 6.68 7.07 

SG-04 pH, Lab S.U. (PHT) (PHT) 

$G-04 Conductivity (Fielcl) umhos 181 186 

$G-04 Conductivity, Lalo umhos 206 204 

$G-04 Temperature (Fielcl) Degrees C . $.8 20.6 

$G-04 Temperature (Field-DO Meter) Degrees C 3.4 20 

$G-04 Dissolved! Oxygen (Fielcl) % . 9.3 8.0 

$G-04 Alkalinity mg/L 91.0 96.0 

$G-04 Alkalinity, Bicarbonate mg/L 91.0 96.0 

$G-04 Alkalinity, Carbonate mg/L 9 0 

$G-04 Alkalinity, Hycdroxicle mg/l 0 0 

$G-04 Hardness mg ft 92.4 97.0 

$G-04 Total Dissolved Solids mg/l 106 117 

$G-04 Total Suspencied Solids mgsL « §.00 8.00 

$G-04 Biological Oxygen Demancl mg/L 7.00 « 93.00 

$G-04 Chemical Oxygen Demand mg/l « 10.0 14.0 

$G-04 Chemical Oxygen Demanc, Low Level mg/L 

$G-04 Armonia mg sl = 0.100 «: 0.100 

$G-04 Nitrate mg/L (PHT) « 0.500 

SG-04 Nitrogen, Total Kjeldahl! mgt 0.392 0.336 

$G-04 Chioricde mg/L § 5 

$G-04 Fluoride mg/L « 0.100 « 0.100 

$SG-04 Sulfate mg/l §.29 §.70 

$G-04 Cyanide, total ug/l « 20 « 20 

SG-04 Oil & Grease mg/l « 1.70 = 1.03 
$G-04 Turbiclity, Lal NTU (PHT) 3.20 

SG-04 Cations MeqéL 2.16 2.16 

$G-04 Anions Meqil 1.75 1.84 

$G-04 Cation and Anion Balance % 10.4 7.97 

$G-04 Boron, total mgs «= 0.099 «= 0.100 

$G-04 Calcium, total mg/l 22.2 23.0 

$G-04 Arsenic, total mg/l « 0.005 = 0.008 

$G-04 Barium, total mg/l 0.014 0.012 

$G-04 Iron, clissolved mgt « 0.100 «; 0.100 

$G-04 Iron, total mg/t 0.210 0.274 

$G-04 Manganese, cissolvect mg/L « 0.010 « 0.010 

SG-04 Manganese, total mg/L 0.019 0.054 

$G-04 Molybdenum, total mg/L « 0.020 « 0.020 

S$G-04 Selenium, total mg/L « 0.005 «= 0.005 © 

8G-04 Silver, total mast « 0.01 «- 0.010 

$G-04 Chromium, total mg/L = 0.020 « 0.020 

$G-04 Beryllium, total mg/L = 0.005 = 0.005 

$G-04 Thallium, total mg/l « 0.005 = 0.005 

$G-04 Nickel, total mg/L « 0.030 « 0.030 

$G-04 Antimony, total mg/l « 0.005 = 0.005 

SG-04 Magnesium, total ng/L 10.6 10.2 

SG-04 Phosphorus, clissolvect mg/L «; 0,050 0.004 

SG-04 Phosphorus, total mg/l « 0.050 0.018 

$G-04 Potassium, total mg/l 0.790 0.810 

$G-04 Sodium, total mgt 3.63 3.52 

$G-04 Sodium Absorption Ratio std 0.159 0.154 

$G-04 Aluminum, total ug/L «= 200 «: 200 

SG-04 Cachmium, total ug/l « «§ a 

$G-04 Copper, total ug/L «= 30 = 30 

$G-04 Leaci, total ug/L « §0 «= §0 

$G-04 Mercury, total ngf. «; 200 300 

$G-04 Zinc, total ugsL = 20 « 20 

3 e 7-8-6 

(PHT): Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel)-9§ Mar-95 Apr-9§ 
SSS SS 

$G-04 pH (Field) $.U, 8.03 

$G-04 pH, Lab $.U. 7.7 

$G-04 Conductivity (Field) umbos 193.8 

© $G-04 Conductivity, Lab uimbhos 

$G-04 Temperature (Field) Degrees C 13.1 

$G-04 Temperature (Field-DO Meter) Degrees C 13.0 

$G-04 Dissolved Oxygen (Fielcl) % . 10.3 

S$G-04 Alkalinity mg/L 90 

$G-04 Alkalinity, Bicarbonate mg/L 90 

$G-04 Alkalinity, Carbonate mgfl a 

$G-04 Alkalinity, Hycroxice mg/L “ 3 

SG-04 Hardiness mg/l 110 

SG-04 Total Dissolved Solids mg/l 88 

$G-04 Total Suspended Solics mg/L = ~=§ 

$G-04 Biological Oxygen Demand ng/L “ «3 

$G-04 Chemical Oxygen Demand mg/l 

$G-04 Chemical Oxygen Demand, Low Level mg/L « 20 

$G-04 Ammonia mg/L « 0.1 

$G-04 Nitrate mg/L « 0.50 

$G-04 Nitrogen, Total Kjeldahl mg/L 0.5 

$G-04 Chloride mg/L § 

$G-04 Fluoricte mg/l = 0.1 

$G-04 Sulfate mg/l 9.1 

$G-04 Cyanide, total ugl/L « 20 

S$G-04 Oil & Grease mgt | “ 4.6 
$G-04 Turbidity, Lat NTU 1.7 

$G-04 Cations Meq/L 2.041 

$G-04 Anions Meq/L 1.606 

$G-04 Cation and Anion Balance % 6.12 

$G-04 Boron, total mg/L « 0.10 

$G-04 Calcium, total mg il 21 

$G-04 Arsenic, total mg/L «= 0.005 

$G-04 Barium, total mg/L 0.011 

$G-04 Iron, dissolvect mg/L « 0.050 

$G-04 Iron, total mg/L 0.093 

$G-04 Manganese, dissolved mg/L = 0.010 

S$G-04 Manganese, total mg/l 0.018 

$G-04 Molybdenum, total IngsL = 0.020 

© $G-04 Selenium, total mg « 0.005 

$G-04 Silver, total mg/L «: 0.010 

$G-04 Chromium, total mg/L « 0.0050 

$G-04 Beryllium, total mg/L « 0.010 

$G-04 Thallium, total mg/L « 0.005 

$G-04 Nickel, total mgfl «= 0.030 

$G-04 Antimony, total mg/L «| 0.005 

$G-04 Magnesium, total mg/l 10 

$G-04 Phosphorus, clissolved mg/L « 0.05 

$G-04 Phosphorus, total mg/l « 0.05 

$G-04 Potassium, total mg/L « 1.0 

$G-04 Sodium, total mgs 3.4 

$G-04 Sodium Absorption Ratio std 0.153 

$G-04 Aluminum, total ug/L «= $0 

$G-04 Cadmium, total ug/i “ § 

$G-04 Copper, total ugst «= 30 

$G-04 Lead, total ug/L «= $0 

$G-04 Mercury, total ng «; 200 

$G-04 Zinc, total Lgl « 20 

3./-8-7 
(PHT): Past Hold Time 01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fel-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 
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SG-05A pH (Fielct) S.U. 7.32 7.11 

SG-05A pH, Lab $.U. (PHT) (PHT) 

SG-05A Conductivity (Field) umhos 19§ 208 

SG-05A Conductivity, Lab umbhos 199 247 

SG-05A Temperature (Fielcl) Degrees C 2.3 19.3 

SG-0SA Temperature (Field-DOO Meter) Degrees C , 19 

SG-05A Dissolved Oxygen (Fielcl) % 8.9 4.8 

SG-05A Alkalinity mg/L , 100 122 

SG-0SA Alkalinity, Bicarbonate mg/L 100 122 

SG-05A Alkalinity, Carbonate mgt 0 0 

SG-05A Alkalinity, Hycdroxicle mg/l 0 0 

$G-05A Hardness mg/t 101 129 

SG-05A Total Dissolved Solids mg/L 97.0 149 

SG-05A Total Suspenced Solids mg/L = $.00 « §.00 

SG-05A Biological Oxygen Demand mg/L $.00 = 3.00 

SG-O5A Chemical Oxygen Demand mg/L = 10.0 12.0 

SG-05A Chemical Oxygen Demand, Low Level mgfL 

SG-OSA Ammonia mg/L « 0.100 «: 0.100 

SG-05A Nitrate mg/l (PHT) « 0.500 

SG-05A Nitrogen, Total Kjelcdah! mgsL 0.476 0.392 

SG-05A Chiorice mgt 2 1 

SG-05A Fluorice mg/L «= 0.100 «= 0.100 

SG-05A Sulfate mgsL « 1.60 $.30 

SG-05A Cyanide, total ug/L « 20 «= 20 

SG-05A Oil & Grease mg/l . « 1.55 « 1.04 

SG-05A Turbiclity, Lalo NTU (PHT) 1.10 

SG-O05A Cations Mecq/L 2.20 2.66 

SG-05A Anions Mec/L 1.69 2.15 

SG-05A Cation and Anion Balance % 13.2 10.5 

SG-05A Boron, total mg/L «: 0.100 «: 0.100 

SG-O05A Calcium, total mgt 23.9 29.7 

SG-05A Arsenic, total mg/L « 0.005 « 0.005 

SG-05A Barium, total mg/l «= 0.010 0.017 

$G-05A Iron, cissolvect mg/L 0.173 0.111 

SG-05A Iron, total mg/t 0.173 0.274 
SG-05A Manganese, cissolvec mgst 0.028 0.015 

SG-OSA Manganese, total mg/L 0.104 0.114 

SG-05A Molybdenum, total mg/l «=; 0.020 «=; 0.020 

SG-05A Selenium, total mg/l = 0.005 = 0.005 © 
SG-O5A Silver, total mg/L = 0.010 « 0.010 
SG-O5A Chromium, total mg/L «, 0.020 « 0.020 
SG-OSA Beryllium, total mg/L « 0.005 « 0.00$ 
SG-OSA Thallium, total mg/l « 0.005 «| 0.005 

SG-O5A Nickel, total mg/L «; 0.030 « 0.030 

SG-05A Antimony, total mg/l =; 0.005 = 0.005 
SG-05A Magnesium, total mg/L 11.1 13.3 

SG-05A Phosphorus, clissolveci mgsL «= 0.050 0.018 
SG-O5A Phosphorus, total mg/L « 0.050 0.037 

SG-05A Potassium, total mg/L 0.800 «| 0.600 

SG-05A Sodium, total mg/L 1.70 1.83 
SG-05A Sodium Absorption Ratio std 0.072 0.070 

SG-05A Aluminum, total ug/L «- 200 «- 200 
$G-05A Cacdimium, total ug/L “ § = § 

SG-05A Copper, total ug/L « 30 « §30 
SG-05A Lead, total ug/L = §0 « §0 
SG-0SA Mercury, total ng/L «= 200 « 200 
SG-05A zinc, total ug/L « 20 - 20 

(PHT): Past Hold Time 3 ° 7-8-8 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 $Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-9§ 

SG-05A pH (Fielcl) S.U. 7.06 

SG-05A pH, Lab S.U. 7.0 

SG-O5A Conductivity (Field) umhos 183 

SG-05A Conductivity, Lal umhos 

SG-05A Temperature (Fielcl) Degrees C 7.6. 

SG-OSA Temperature (Field-DO Meter) Degrees C 8.0 

$G-05A Dissolved Oxygen (Field) % . 8.0 

$SG-05A Alkalinity mgsl 94 

SG-O5A Alkalinity, Bicarbonate mg/L 94 

SG-05A Alkalinity, Carbonate mage « § 

SG-05A Alkalinity, Hydroxide mgt e = § 

SG-05A Hardiness mg/L 110 

SG-05A Total Dissolved Solids mg/L 110 

SG-O5A Total Suspencled Solids mg/L a 

SG-0SA Biological Oxygen Demand mg/L « «3 

SG-05A Chemical Oxygen Demand mg/L 

SG-05A Chemical Oxygen Demand, Low Level mg/t 23 

SG-05A Ammonia mg/L = 0.1 

SG-O5A Nitrate mg/l «= 0.50 

SG-05A Nitrogen, Total Kjelcahi mg/L 0.4 

SG-05A Chloride mg/l 2 

SG-0SA Fluoride mg/l - 0.1 

SG-05A Sulfate mg/L 14 

$G-05A Cyanicle, total ug/l «= 20 

SG-05A Oil & Grease mg/l ) 6.2 

SG-OSA Turlbiclity, Lab NTU 0.8 

$G-O5A Cations Meq/L 2.102 

SG-05A Anions MeqJL 1.889 

SG-0SA Cation and Anion Balance % §.33 

SG-05A Boron, total mast « 0.10 

SG-05A Calcium, total mg/L 22 

SG-05A Arsenic, total mg/L « 0.005 

SG-05A Barium, total mg/l 0.010 

SG-05A iron, dissolved mg/L 0.14 

SG-O05A iron, total mg/t 0.23 

SG-05A Manganese, clissolvect mg/L 0.027 

SG-O5A Manganese, total mg/t 0.067 

SG-05A Molybdenum, total mg/L «: 0.020 

© SG-05A Selenium, total mg/l « 0.005 

SG-05A Silver, total mg «> 0.610 

SG-O5A Chromium, total mgtl « 0.0050 

SG-0SA Beryllium, total mg/L « 0.010 

SG-05A Thallium, total mast « 0.005 

SG-05A Nickel, total mgsl «= §0.030 

SG-05A Antimony, total mg/L « 0.005 

SG-05A Magnesium, total mg/L 11 

SG-08A Phosphorus, dissolved mg/L « 0.05 

SG-05A Phosphorus, total mg/L « 0.05 

SG-05A Potassium, total mg/. « 1.0 

SG-05A Soclium, total mg/L 1.8 

SG-O5A Sodium Absorption Ratio std 0.078 

SG-O5A Aluminum, total ug/l « §0 

SG-O5A Cadmium, total ug/L = § 

SG-05A Copper, total ug/L « 80 

SG-05A Leacl, total ug/L « $0 

$SG-05A Mercury, total ng/L = 200 

SG-05A Zinc, total ug/L « 20 

3 e 7-8-9 

(PHT): Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fel-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 
enn nnn ee ee eT 

$G-06 pH (Fielcl) $.U. 7.31 8.03 6.83 7.49 

S$G-06 pH, Lal S.U. (PHT) (PHT) (PHT) (PHT) 

$G-06 Conductivity (Fielcl) umhos 171 186 193 210 

$G-06 Conductivity, Lal umhos 191 204 188 210 

$G-06 Temperature (Fielcl) Degrees C . 2.2 13.7 18.7 22.5 

$G-06 Temperature (Field-DO Meter) Degrees C 13 21 23 

$G-06 Dissolved Oxygen (Field) % . 10.2 8.4 6.2 §.8 

$G-06 Alkalinity mgsl 98.0 106 92.0 109 

$G-06 Alkalinity, Bicarbonate mg/L 98.0 106 92.0 109 

$G-06 Alkalinity, Carbonate mg/l 0 0 - ~O 0 

$G-06 Alkalinity, Hydroxice mg/L 0 0 “= 0 0 

$G-06 Hardness mgfl 97.8 87.0 95.0 99.5 

$G-06 Total Dissolved Solids mg/l 93.0 97.0 95.0 130 

$G-06 Total Suspended Solids magi. 6.00 §.00 «= §.00 « §,00 

$G-06 Biological Oxygen Demand mg/L 5.00 7.00 «= 3.00 « 3.00 

$G-06 Chemical Oxygen Demancl mg/t 14.0 16.0 22.0 15.0 

$G-06 Chemical Oxygen Demanc, Low Level mg/L 

$G-06 Ammonia mg/l «; 0.100 « 0.100 0.168 -«: 0.100 

$G-06 Nitrate mg/l (PHT) (PHT) «= 0.600 + 0.§00 

$G-06 Nitrogen, Total Kjeldahl mg/L 0.392 0.616 0.336 0.616 

$G-06 Chloride mg/L 1 1 1 1 

$G-06 Fluoricte mg/l = 0.100 0.619 « 0.100 = 0.100 

$G-06 Sulfate mgft 4.46 4.00 4.00 §.90 

$G-06 Cyanide, total ug/l - 20 « 20 s ~20 « 20 

$G-06 Oil & Grease mg/L « 1.50 « 1.07 « 1.08 «| 1.02 

$G-06 Turbidity, Lab NTU (PHT) (PHT) 1.30 0.850 

$G-06 Cations Meq/i 2.12 9.02 2.02 2.23 

$G-06 Anions MeqiL 1.74 1.89 1.63 1.94 

$G-06 Cation and Anion Balance % 9.96 9.02 10.8 6.80 

$G-06 Boron, total mgéL « 0.100 «= 0.100 «= 0.100 «= 0.100 

$G-06 Calcium, total mg sl 23.8 24.4 21.7 23.2 

$G-06 Arsenic, total mgéL « 0.005 « 0.005 «=: 0.005 « 0.005 

$G-06 Barium, total mgt “ 0.010 «= 0.010 «= 0.010 «= 0.010 

$G-06 lron, cliseolvecl mg/L 0.138 « 0.100 0.108 « 0.100 

$G-06 Iron, total mg/L 0.187 0.123 0.160 0.141 

$G-06 Manganese, clissolvect mg/l 0.109 “= 0.010 -« 0.010 0.011 

$G-06 Manganese, total mg/L 0.126 0.021 0.061 0.026 

$G-06 Molybdenum, total mg/L «: 0.020 = 0.020 «= 0.020 - 0.020 

$G-06 Selenium, total mgt 0,005 « 0.005 « 0,005 « 0.005  ] 
$G-06 Silver, total mg/L « 0.010 «= 0.010 « 0.010 + 0.010 

$G-06 Chromium, total mg/L « 0.020 «= 0.020 «: 0.020 = 0.020 

$G-06 Chromium, total (Low Level) ug/L 0.470 0.470 0.56 0.48 

$G-06 Beryllium, total mg/L = 0.005 = 0.005 -« 0.005 = 0.005 | 

$G-06 Thalliuni, total ng/L = 0.005 = 0.005 «= 0.005 « 90.005 

$G-06 Nickel, total mg/L « 0.030 “ 0.030 «= 0.030 «+ 0.030 

$G-06 Antimony, total mg/l «= 0.005 * 0.005 « 0.005 « 0.005 

$G-06 Magnesium, total mgA. 10.3 11.7 10.5 11.9 

$G-06 Phosphorus, dissolved mg/L + 0.050 0.012 0.011 0.011 

S$G-06 Phosphorus, total mg/L « 0.050 0.048 0.029 0.020 

$G-06 Potassium, total mg/L 0.740 0.630 «: 0.600 0.640 

$G-06 Sodium, total mg/L 1.56 1.64 1.64 1.71 

$G-06 Sodium Absorption Ratio etd 0.067 0.068 0.072 0.072 

$G-06 Aluminum, total ug/L 20.5 16.4 25.0 8.80 

$G-06 Cadmium, total ug/L «| 0.006 0.003 0.004 «= 0.003 

$G-06 Copper, total ug/L 0.187 0.415 0.293 0.154 

$G-06 Lead, total ug/L 0.122 0.076 0.132 0.060 

$G-06 Mercury, total ngit 2 2 2.76 1.27 

$G-06 Zinc, total ug/L 1.23 1.04 1.56 1.07 

(PHT): Past Hold Time O1-Peh-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fels-95 Mar-9§ Apr-9§ 
ee 

$G-06 pH (Fielcl) S.U. 7.62 7.81 7.17 8.05 7.47 7.81 7.76 7.17 

$G-06 pH, Lab $.U. (PHT) 8.1 7.1 7.6 7.6 7.9 7.4 7.2 

$G-06 Conductivity (Field) umhos 97.8 178 141.4 211 206 227 248 148.9 

SG-06 Conductivity, Lal umhos 191 

$G-06 Temperature (Fielcl) Degrees C 17.8 19.3 10.0 6.7 1.3 1.0 0.5 3.5 

$G-06 Temperature (Fielcd-DO Meter) Degrees © 17 19 10.0 6.75 1.5 0.5 0.75 3.0 

$G-06 Dissolved Oxygen (Fielcl) % 7.0 9.9 8.0 10.25 13.6 14.5 8.5 10.6 

$G-06 Alkalinity mg/L 92.2 93 76 110 110 130 130 77 

$G-06 Alkalinity, Bicarbonate mgst 92.2 93 76 110 110 130 130 77 

$G-06 Alkalinity, Carbonate mg/L 0 “ § “ § « § = «§ « §  § “ § 

$G-06 Alkalinity, Hydroxice mg/l 0 “= § a § 

$G-06 Hardiness mg/L 100 100 110 - § 410 130 130 100 

$G-06 Total Dissolved Solids mgt 116 120 97 160 190 150 180 90 

$G-06 Total Suspended Solicds mg/L «: §.00 “= § a § =“ «=§  «§  § « «~§ 

$G-06 Biological Oxygen Demand mg sl « 3.00 “ 2 = 3 = 3 «= «3 = 8 a 3 « 3 

$G-06 Chemical Oxygen Demand mg/L 21.0 

$G-06 Chemical Oxygen Demand, Low Level mg/L « 20 33 - 10 “ 140 -“ 10 « 10 18 

$G-06 Ammonia mg/l «= 0.100 «= 0.1 « 0.1 « 0.4 « 0.1 0.1 0.1 

8G-06 Nitrate mg/L «= 0.500 « 0.5 «= 0.50 « 0.50 «: 0.50 + 0.50 + 0.50 « 0.50 

$G-06 Nitrogen, Total Kjeldahl mg/L 0.168 0.6 0.6 0.6 1.3 0.4 0.4 0.4 

$G-06 Chloride mg/L 1 a | 2 a a | 1 “1 a 

$G-06 Fluoride mg/l «= 0.100 « 0.1 = «0.1 0.1 «= 0.1 0.1 « 0.1 “= 0.1 

$G-06 Sulfate mg/L 10.0 16 7.7 6.7 7.2 5.4 5.1 

$G-06 Cyanice, total ug/L “ 20 «“ 20 “ 20 “= 20 « 20 «: 20 « 20 « 20 

$G-06 Oil & Grease mot e102 «© 4 © 46 «©§ 46 « 46 «§ 46 « 46 «= 46 
$G-06 Turbidity, Lab NTU 0.950 -« 0.§ 1.7 3.3 2.6 1.8 = 0.5 1.5 

$G-06 Cations Meqil 2.05 1.939 1.741 2.13 2.33 2.89 2.45 1.65 

$G-06 Anions Meqit 1.75 1.524 1.635 1.96 1.94 2.31 2.24 1.37 

$G-06 Cation and Anion Balance % 7.92 11.97 3.14 3.96 9.15 11,24 4.46 9.47 

$G-06 Boron, total mg/l “ 0.100 « 0.20 « 0.10 (0.10 = 0.10 «| 0.10 - 0.10 = 0.10 
$G-06 Calcium, total mgsl 20.1 19 18 23 25 31 27 18 

$G-06 Arsenic, total mgt “= 0.005 -« 0.005 “ 0.005 « 06.006 « 0.005 «+ 0.005 -«: 0.005 «+ 0.005 

$G-06 Barium, total mgsL « 0.010 «= 0.010 s 0.010 « 0.010 « 0.010 + 0.010 = 0.010 0.058 

$G-06 iron, dissolve! matt « 0.100 0.050 0.23 « 0.050 «=: 0.080 «= 0.050 + 0.050 0.085 

$G-06 Iron, total mg/L 0.110 0.094 0.30 0.21 0.056 « 0.050 0.031 0.14 
$G-06 Manganese, clissolved mg/l «= 0.010 « 90.010 0.017 «= 0.010 « 90.010 0.017 «= 0.010 0.010 

$G-06 Manganese, total mg/L 0.016 =: 0.010 0.018 0.018 0.012 « 0.010 -: 0.010 0.040 

$G-06 Molybdenum, total mg/L « 0.020 «: 0.020 « 0.020 « 0.020 « 0.020 « 0.020 +: 0.020 - 0.020 
© $G-06 Selenium, total mg/L = 0.005 -«: 6.005 =“ 0.005 « 9.005 «= 06.005 = 0.005 «= 0.005 «= 0.005 

$G-06 Silver, total mg. = 0.010 -« 0.010 * 0.010 « 0.010 «+ 0.010 « 0.010 « 0.010 -« 0.010 

SG-06 Chromium, total mg/L «= 0.020 

$G-06 Chromium, total (Low Level) ug/l 0.91 0.418 «= 0.30 0.30 0.41 0.255 0.436 0.359 

$G-06 Beryllium, total mg/h “= 0.005 0.010 «= 0.010 «= 0.010 «= 0.010 «= 0.010 « 0.010 «: 0.010 

$G-06 Thallium, total mg/L «= 0.005 «= 0.005 «“ 0.006 «+ 0.005 « 0.005 «= 0.005 + 0.005 «: 0.005 

$G-06 Nickel, total mg/l « 0.030 + 0.030 « 0.030 «= 0.030 «= 0.030 « 0.030 -« 0.030 «= 0.030 
$G-06 Antimony, total mg/L « 0.006 «= 0.005 « 0.005 «+ 0.006 «= 0.005 «=: 0.005 + 0.005 «+ 0.005 

$G-06 Magnesium, total mg/L 11.8 11 9.2 11 12 1§ 12 8.2 

$G-06 Phosphorus, dissolved mg/t 0.006 « 0.08 « 0.05 « 0.05 «= 0.05 «= 0.05 « 0.05 « 0.05 

$G-06 Phosphorus, total mg/L 0.015 0.017 = 0.05 «= 0.05 « 0,05 = 0.05 «“ 0.05 «= 0.05 

$G-06 Potassium, total mg/l “ 0.600 «« 1.0 « 1.0 « 1.0 = $1.0 = 1.0 1.6 « 1.0 

$G-06 Sodium, total mgs 1.82 1.6 1.5 1.7 1.9 2.2 1.8 1.4 

$G-06 Sodium Absorption Ratio . std 0.080 0.072 0.072 0.073 0.08 0.08 0.07 0.07 

$G-06 Aluminum, total ug/l 8.3 26.3 58.2 19.9 17.2 6.98 3.36 33.8 

$G-06 Cadmium, total ug/L « 0.006 «: 0.006 0.0079 «= 0.006 « 0.006 0.003 «: 0.003 0.007 

$G-06 Copper, total ug/L 0.299 0.190 0.118 0.101 0.110 0.241 0.214 0.430 

$G-06 Lead, total ug/L 0.066 0.0879 0.159 0.084 0.057 0.030 0.023 0.084 

$G-06 Mercury, total ng/L 0.80 1.31 2.73 0.7 2.0 0.69 0.50 3.12 

$G-06 Zinc, total ug/L 3.12 0.986 1.85 3.94 1.09 0.640 2.69 1.09 

(PHT) : Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

Un TTE nnn ee ay SaEEE ay tnan nnn Og Sunn OE On nn 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Felb-94 Mar-94 Apr-94 Apr-94 May-94 Juin-94 Jut-94 

$G-19 pH (Field) S.U. 7.14 6.56 6.37 7.56 

SG-19 pH, Lab $.U. (PHT) (PHT) (PHT) (PHT) 

SG-19 Conductivity (Field) umhos 197 126 94 202 

$G-19 Conductivity, Lab umhos 194 121 88.9 182 

SG-19 Temperature (Fielcl) Degrees C . 1.1 6.4 10.5 13.7 

SG-19 Temperature (Fielc!-DO Meter) Degrees C 1.0 6.5 10 13 

$G-19 Dissolvecdl Oxygen (Field) % 10.2 9.3 9.5 9.0 

SG-19 Alkalinity mg/L 96.0 $8.2 41.8 92.0 

$G-19 Alkalinity, Bicarbonate mg/L 96.0 $8.2 41.8 92.0 

$G-19 Alkalinity, Carbonate mg/l 0 0 « =O 0 

SG-19 Alkalinity, Hydroxicle mg/L 0 0 « O 0 

SG-19 Hardness mg/L 97.4 62.6 $4.2 97.9 

$G-19 Total Dissolveci Solids mg/L 117 53.0 74.0 118 

$G-19 Total Suspended Solids mg/L 6.00 «: $§.00 19.0 « §.00 

$G-19 Biological Oxygen Demand mg/l 9.00 6.00 «: 3.00 «| 3.00 

$G-19 Chemical Oxygen Demand mg/L 23.0 31.0 45.0 25.0 

$G-19 Chemical Oxygen Demand, Low Level mg/L 

$G-19 Anmonia mgt « 0,100 «| 0,100 0.112 «= 0.100 

$G-19 Nitrate mg/L 0.675 (PHT) 0.709 0.719 

SG-19 Nitrogen, Total Kjeldahl mgtl 0.308 0.280 0.420 -«: 0.200 

$G-19 Chiorice mgt 1 1 1 1 

SG-19 Fiuorice mgfl «= 0.100 0.469 «: 0.100 « 0.100 

SG-19 Sulfate mgt §.15 6.00 §.00 7.10 

$G-19 Cyanicle, total ug/l «= 20 = 20 = 20 « 20 

SG-19 Oil & Grease mg/L « 1.92 © 102 « 108 «= 1.01 

SG-19 Turbidity, Lab NTU 0.950 (PHT) 2.70 1.70 

$G-19 Cations Mecq/L 2.14 1.32 1.03 2.10 

$G-19 Anions MeqiL 1.73 1.18 0.834 1.70 

$G-19 Cation and Anion Balance % 10.4 6.88 10.5 10.6 

SG-19 Boron, total mg/L « 0.100 « 0.100 « 0.100 «= 0.100 

$G-19 Calcium, total mg/L 22.4 13.4 10.7 23.3 

$G-19 Arsenic, total mg/l = 0.005 * 0.006 «: 0.006 «= 0.005 

$G-19 Barium, total mg/L 0.014 0.012 «= 0.010 0.016 

SG-19 tron, dissolvect mg/l 0.191 0.177 0.167 1.38 

$G-19 Iron, total mg/l 0.342 0.228 0.333 0.369 

SG-19 Manganese, clissolvecl mg/L 0.014 - 0.010 «= 0.010 «= 0.010 

$G-19 Manganese, total mg/l 0.046 0.013 0.022 0.044 

$G-19 Molybdenum, total mg/t «= 0.020 «= 0.020 «= 0.020 « 0.020 

$G-19 Selenium, total mg/l «= 0.005 « 0.005 «= 0.0056 «= 0.005 © 

SG-19 Silver, total mgft « 0.010 «= 0.010 -« 0.010 « 0.010 

$G-19 Chromium, total mgt = 0.020 “= 0.020 « 90.020 = 0.020 

$G-19 Chromium, total (Low Level) ug/L 0.700 0.470 0.45 0.74 

SG-19 Beryllium, total mg/l - 0.005 - 0.005 «+ 0.005 + 0.005 

$G-19 Thallium, total mgfl «= 0.005 «“ 0.005 «= 0.005 «=: 0.005 

SG-19 Nickel, total mg/L «| 0.030 « 0.030 + 0.030 «= 0.030 

$G-19 Antimony, total mgfL « 0.005 «= 0.005 «= 0.005 «= 0.005 

$G-19 Magnesium, total mg/L 11.1 7.26 $.38 10.4 

$G-19 Phosphorus, cissolvecl mg/l «= 0.050 0.023 0.029 0.033 

$G-19 Phosphorus, total mg/L «— 0.050 0.027 0.085 0.054 

$G-19 Potassium, total mgs 0.640 « 0.600 -« 0.600 «= 0.600 

$G-19 Sodium, total mgit 2.07 1.33 1.22 1.96 

$G-19 Sodiuny Absorption Ratio std 0.089 0.073 0.076 0.085 

$G-19 Aluminum, total ugst 14.4 23.2 39.4 14.0 

$G-19 Cadmium, total ug/l « 0.006 0.005 0.007 0.005 

$G-19 Copper, total ugst 0.365 0.273 0.200 0.201 

$G-19 Lead, total ugé 0.084 0.106 0.142 0.076 

$G-19 Mercury, total ng/L 2 3 4.96 2.17 

$G-19 Zinc, total ug/L 1.31 1.38 1.56 1.43 

(PHT): Past Hold Time 01-Peb-96



nn <I EEE EE a ee 

CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Unite Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar.95 Apr-95 

$G-19 pH (Field) S.U. 7.72 7.04 7.90 7.84 8.13 7.45 
$G-19 pH, Lab S.U. (PHT) 7.3 6.7 7.3 7.2 7.4 6.9 
$G-19 Conductivity (Field) umhos 146 146.2 109.7 149.3 241 153.8 © $G-19 Conductivity, Lab umhos 144 
$G-19 Temperature (Field) Degrees C 12.2 14.8 8.6 3.7 1.9 5.5 
$G-19 Temperature (Field-OO Meter) Degrees C 18 13 9.5 4.0 2.5 1.75 
$G-19 Diaoolved Oxygen (Field) % 9.2 8.3 6.1 11.6 13.4 11.0 
$G-19 Alkalinity mgA. 71.2 70 49 77 71 120 44 
$Q-19 Alkalinity, Bicarbonate mg. 71.2 70 49 77 71 120 44 
$G-19 Alkalinity, Carbonate mg/L 0 < § < § < § < § < § < § $G.19 Alkalinity, Hydroxide mgoA. Q < § < § 
$G-19 Hardness mg/L 102 86 69 84 76 120 46 SG-19 Total Diosolved Solids mgA. 120 130 92 180 150 190 110 $G-19 Total Suspended Solids mg « §,00 < § < § 10 5 17 
$G-19 Biological Oxygen Demand mg/L 7.00 2 « 3 < 3 « § < 93 5 $G-19 Chemical Oxygen Demand mgt 37.0 
$G-19 Chemical Oxygen Demand, Low Level mg/L §0 69 21 26 < 10 $3 8$G-19 Ammonia mgf. < 0.100 «< 0.1 0.1 < 0.1 9.2 <= 0.1 0.1 SG-19 Nitrate mgt (PHT) «=: 6.5 = 6.50 <= 0.50 « 0.50 < 0.50 =< 0.50 $G.-19 Nitrogen, Total Kjeldahl mg/. 0.560 0.8 0.7 0.6 0.7 0.3 0.7 $G-19 Chloride mg/L 1 1 2 1 1 a | 2 
$G-19 Fluoride mgf. < 0.100 «< 0.1 < 0.1 0.1 < 0.1 < 0.1 < 0.1 
SG-19 Sulfate mg/L 17.0 28 18 11 7.1 8.5 
$G-19 Cyanide, total ug/t « 20 = 20 « 20 «- 20 « 20 « 20 « 20 
$G-19 Oil & Grease mg/L “= 1.01 “<1 12 « 4.6 < 4.6 4.6 “= 4.6 $G-19 Turbidity, Lab NTU $.00 «< 0.§ 9.9 1.7 2.3 1.0 4.5 
SG-19 Cations Meqi. 1.74 1.526 1.347 1.63 1.46 2.34 1.18 
$QG-19 Anions Meqi. 1.56 0.029 0.640 0.341 1.42 2.12 0.95 
$G-19 Cation and Anion Balance % $.37 96.30 33.58 68.35 1.18 $.03 10.44 
$G-19 Boron, total mgA « 0.100 < 0.20 « 0.10 < 0.10 «= 0.10 < 0.10 « 0.10 $G-19 Calcium, total mgf. 18.9 16 14 17 1§ 25 12 
$G.-19 Arsenic, total mng/t « 0.005 + 0.005 «< 0.005 -«: 0.008 «= 0.005 « 0.005 ~ 0.005 
$G-19 Barium, total mg/L 0.013 0.011 0.013 0.010 + 0.010 0.012 0.036 
$G-19 Iron, dissolved mgft 0.141 0.20 0.80 0.35 0.22 < 0.080 0.16 
$Q-19 Iron, total mg 0.399 0.29 0.77 0.34 0.46 0.11 0.36 $G-19 Manganese, dissolved mg/L < 0.010 <= 0.010 <= 0.010 < 6.010 -< 09.910 < 0.010 «< 06.010 
$G-19 Manganece, total mgA 0.0$2 0.025 0.037 0.084 0.061 0.017 0.10 
$G-19 Molybdenum, total mgA. « 9.020 «< 0.020 «= 0.020 < 0.020 «< 9.020 « 0.020 «< 0.020 
$G-19 Selenium, total mg. « 0.008 < 0.005 < 0.005 0.006 «< 0.005 «< 0.005 «< 0.005 
$G-19 Silver, total mg/L « 0.010 << 0.010 < 0.010 < 0.6010 < 0.010 < 0.010 < 0.010 $G-19 Chromium, total mg/L « 0.020 
SG.-19 Chromium, total (Low Level) ugé. 0.$1 0.358 = 606.36 1.24 0.54 0.718 0.483 
$G.19 Beryllium, total mgf. «= @.005 «< 06.010 «= 6.010 < 0.010 « 06.010 < 0.010 «< 0.010 
$G.-19 Thallium, total mgt. < 0.00 «< 0.005 < 0.008 < 0.005 < 0.005 «= 0.005 ««< 0.005 
$G-19 Nickel, total mg/L < 0.030 << 0.030 < 0.030 < 0.030 «< 0.030 «< 06.030 -«< 9.030 $G-19 Antimony, total mg/t « @0.005§ «< 0.005 < 0.005 -«< 0.005 «< 0.005 « 0.005 «< 0.005 
$G-19 Magnesium, total mg/l 8.78 8.0 7.2 8.6 7.6 12 6.1 
$G-19 Phosphorus, dissolved mg 0.030 «<= 0.05 «= 0.05 = 0.05 <= 0.05 = 6.05 « 0.05 
$G-19 Phoephorus, total mg/L 0.057 «= 0.0$ « 0.08 <= 0.08 - 0.08 «= 0.05 0.06 
$G-19 Potassium, total mgfL “= 0.600 « 1.0 « 1.0 «- 1.0 “= 42.0 = 1.0 “~ 1.0 
$G-19 Sodium, total mg/L 1.72 1.6 1.3 1.7 1.6 2.1 1.3 
$G-19 Sodium Absorption Ratio std 0.082 0.082 0.070 0.084 0.08 0.09 0.08 
$G-19 Aluminum, total ug/. 38.6 32.1 68.4 61.1 $2.6 9.12 49.9 
$G-19 Cadmium, total ugéA. 0.014 «<= 0.006 0.0131 0.008 «: 0.006 0.004 « 0.003 
$G-19 Copper, total ugé 0.406 0.613 0.102 0.431 0.093 0.247 0.313 
$G-19 Lead, total ug/. 0.315 0.195 0.221 0.199 0.127 0.078 0.140 
$G-19 Nercury, total ngA. $.60 3.27 4.99 2.3 2.4 0.81 7.95 
$G-19 Zine, total ug. §.90 2.89 4.50 6.58 1.47 0.710 2.44 

(PHT) : Past Hold Time 
O1-Peb-96



Crandon Surface Water Summary 
Updated : 12/16/98 

STATION PARAMETER Units Dec-97 

SG-1914 pH (Field) S.U. © 
SG-1914 pH, Lab S.U. 7.7 

SG-1914 Conductivity (Field) umhos 

SG-1914 Conductivity, Lab umhos 
SG-1914 Temperature (Field) Degrees C | 
SG-1914 Temperature (Field-DO Meter) Degrees C 
SG-1914 Dissolved Oxygen (Field) % 
SG-1914 Alkalinity mg/L 190 

SG-1914 Alkalinity, Bicarbonate mg/L 230 | 
SG-1914 Alkalinity, Carbonate mg/L. < 1.4 
SG-1914 Alkalinity, Hydroxide mg/L 
SG-1914 Hardness mg/L 86 7 
SG-1914 Total Dissolved Solids mg/L 140 
SG-1914 Total Suspended Solids mg/L < 1 | 
SG-1914 Biological Oxygen Demand mg/L < 3 
SG-1914 Chemical Oxygen Demand mg/L 22 
SG-1914 Chemical Oxygen Demand, Lo mg/L 
SG-1914 Color CPU 50 
SG-1914 TVS % DWB 7.8 
SG-1914 Ammonia mg/L 0.073 
SG-1914 Nitrate mg/L 
SG-1914 Nitrate + Nitrite mg/L 0.063 
SG-1914 Nitrogen, Total Kjeldahl mg/L 0.20 | 
SG-1914 Chloride mg/L 2.3 
SG-1914 Fluoride mg/L 0.055 
SG-1914 Sulfate mg/L 8.3 
SG-1914 Cyanide, total mg/L < 0.0046 

SG-1914 Oil & Grease mg/L < 7.6 
SG-1914 Turbidity, Lab NTU 0.99 
SG-1914 Cations Meq/L 
SG-1914 Anions Meq/L 
SG-1914 Cation and Anion Balance % 
SG-1914 Boron, total mg/L < 0.018 
SG-1914 Calcium, total mg/L 19 
SG-1914 Arsenic, total mg/L < 0.0018 
SG-1914 Barium, total mg/L. 0.008 
SG-1914 Iron, dissolved mg/L 
SG-1914 _ Iron, total mg/L 0.061 
SG-1914 Manganese, dissolved mg/L 
SG-1914 Manganese, total mg/L 0.0036 
SG-1914 Molybdenum, total mg/L < 0.0082 
SG-1914 Selenium, total mg/L < 0.0016 
SG-1914 Silver, total mg/L 0.0044 
SG-1914 Chromium, total ug/L 0.8 
SG-1914 Chromium Ill ug/L 0.15 

SG-1914 Chromium VI ug/L 0.65 
SG-1914 Beryllium, total mg/L 
SG-1914 Thallium, total mg/L 
SG-1914 Nickel, total mg/L 
SG-1914 Antimony, total mg/L 
SG-1914 Magnesium, total mg/L 
SG-1914 Phosphorus, dissolved mg/L 
SG-1914 Phosphorus, total mg/L. 0.03 
SG-1914 Potassium, total mg/L 
SG-1914 Sodium, total mg/L 

SG-1914 Sodium Absorption Ratio std 
SG-1914 Aluminum, total ug/L 14 | 

SG-1914 Cadmium, total ug/L < 0.03 
SG-1914 Copper, total ug/L 0.088 
SG-1914 Lead, total ug/L 0.023 
SG-1914 Mercury, total ug/L 0.0013 
SG-1914 Zinc, total ug/L 0.82 © 

3.7-8-l3a 

(1) Non-Detects Replaced with Zero .



Crandon Surface Water Summary 
Updated : 12/16/98 | 

STATION PARAMETER ~~ Units. ~Dec-07 
LL a TE TTI TTT ag ra nenermaes acer 

© SG1914-02 pH (Field) S.U. 
. $G1914-02 pH, Lab S.U. 7.7 

SG1914-02 Conductivity (Field) umhos 
SG1914-02 Conductivity, Lab umhos 
SG1914-02 Temperature (Field) Degrees C 
SG1914-02 Temperature (Field-DO Meter) Degrees C 
SG1914-02 Dissolved Oxygen (Field) % 
SG1914-02 Alkalinity mg/L 97 
$G1914-02 Alkalinity, Bicarbonate mg/L 120 
SG1914-02 Alkalinity, Carbonate mg/L. < 1.4 
SG1914-02 Alkalinity, Hydroxide mg/L 
$G1914-02 Hardness mg/L 85 
SG1914-02 Total Dissolved Solids mg/L 140 
$G1914-02 Total Suspended Solids mg/L < 1 
SG1914-02 Biological Oxygen Demand mg/L < 3 
SG1914-02 Chemical Oxygen Demand mg/L. 18 
$G1914-02 Chemical Oxygen Demand, Lo mg/L 
$G1914-02 Color CPU 40 
SG1914-02 TVS % DWB 7 
$G1914-02 Ammonia mg/L 0.15 
$G1914-02 Nitrate mg/L 
$G1914-02 Nitrate + Nitrite mg/L 0.14 
SG1914-02 Nitrogen, Total Kjeldahl mg/L . 0.17 
$SG1914-02 Chloride mg/L < 0.56 
$G1914-02 Fluoride mg/L 0.054 
$G1914-02 Sulfate mg/L 8.5 
$G1914-02 Cyanide, total mg/L < 0.0046 
SG1914-02 Oil & Grease mg/L < 7.8 
SG1914-02 Turbidity, Lab NTU 0.84 
$G1914-02 Cations bs Meq/L 
$G1914-02 Anions Meq/L 

© SG1914-02 Cation and Anion Balance % 
SG1914-02 Boron, total mg/L < 0.018 
$G1914-02 Calcium, total mg/L 19 
$G1914-02 Arsenic, total mg/L < 0.0018 
$G1914-02 Barium, total mg/L. 0.0077 
$G1914-02 Iron, dissolved mg/L 
$G1914-02 Iron, total mg/L 0.06 
SG1914-02 Manganese, dissolved mg/L 
SG1914-02 Manganese, total mg/L 0.0031 
SG1914-02 Molybdenum, total mg/L. < 0.0082 
SG1914-02 Selenium, total mg/L. < 0.0016 
$G1914-02 Silver, total mg/L. 0.003 
$G1914-02 Chromium, total ug/L 0.51 
$G1914-02 Chromium Ill ug/L 0.055 
$G1914-02 Chromium VI ug/L 0.45 
SG1914-02 Beryllium, total mg/L 
$G1914-02 Thallium, total mg/L 
$G1914-02 Nickel, total mg/L 
$G1914-02 Antimony, total mg/L 
SG1914-02 Magnesium, total mg/L 

$G1914-02 Phosphorus, dissolved mg/L 
SG1914-02 Phosphorus, total mg/L 0.02 
$G1914-02 Potassium, total mg/L 
$G1914-02 Sodium, total mg/L 
SG1914-02 Sodium Absorption Ratio std 
SG1914-02 Aluminum, total ug/L 10 
SG1914-02 Cadmium, total ug/L < 0.03 
$G1914-02 Copper, total ug/L 0.078 
$G1914-02 Lead, total ug/L < 0.02 
$G1914-02 Mercury, total ug/L 0.0012 

© S$G1914-02 Zinc, total ug/L 0.82 

3.7-8-13b 

(1) Non-Detects Replaced with Zero



Crandon Surface Water Summary 

Updated : 12/16/98 

STATION PARAMETER Units Dec-97 

SG-19B pH (Field) S.U. 
© 

SG-19B pH, Lab S.U. 7.1 

SG-19B Conductivity (Field) umhos 

SG-19B Conductivity, Lab umhos 

SG-19B Temperature (Field) Degrees C 

SG-19B Temperature (Field-DO Meter) Degrees C 

SG-19B Dissolved Oxygen (Field) % 
| 

SG-19B Alkalinity mg/L 120 

SG-19B Alkalinity, Bicarbonate mg/L 150 

SG-19B Alkalinity, Carbonate mg/L < 1.4 

SG-19B Alkalinity, Hydroxide mg/L 

SG-19B Hardness mg/L 100 

SG-19B Total Dissolved Solids mg/L 170 

SG-19B Total Suspended Solids mg/L < 1.0 

SG-19B Biological Oxygen Demand mg/L 5.0 

SG-19B Chemical Oxygen Demand mg/L 10 

SG-19B Chemical Oxygen Demand, Lo mg/L 

SG-19B Color CPU 60 

SG-19B TVS % DWB 10 | 

SG-19B Ammonia mg/L 0.087 

SG-19B Nitrate mg/L 

SG-19B Nitrate + Nitrite mg/L < 0.031 

SG-19B Nitrogen, Total Kjeldahi mg/L 0.24 

SG-19B Chloride mg/L < 0.56 

SG-19B Fluoride mg/L 0.066 

SG-19B Sulfate mg/L 9.3 

SG-19B Cyanide, total mg/L < 0.0046 

SG-19B Oil & Grease mg/L < 8.1 

SG-19B Turbidity, Lab NTU 2.6 

SG-19B Cations hy Meq/L 

SG-19B Anions Meq/L 

SG-19B Cation and Anion Balance % 
© 

SG-19B Boron, total mg/L < 0.018 

SG-19B Calcium, total mg/L 25 : 

SG-19B Arsenic, total mg/L. < 0.0018 

SG-19B Barium, total mg/L 0.011 

SG-19B Iron, dissolved mg/L 

SG-19B Iron, total mg/L 1.1 

SG-19B Manganese, dissolved mg/L 

SG-19B Manganese, total mg/L 0.076 

SG-19B Molybdenum, total mg/L < 0.0082 

SG-19B Selenium, total mg/L < 0.0016 

SG-19B Silver, total mg/L 0.0036 

SG-19B Chromium, total ug/L 0.59 

SG-19B Chromium Ill ug/L 0.21 

SG-19B Chromium VI ug/L. 0.38 

SG-19B Beryllium, total mg/L 

SG-19B Thallium, total mg/L 

SG-19B Nickel, total mg/L 

SG-19B Antimony, total mg/L 

SG-19B Magnesium, total mg/L 

SG-19B Phosphorus, dissolved mg/L 

SG-19B Phosphorus, total mg/L 0.030 

SG-19B Potassium, total mg/L 

SG-19B Sodium, total mg/L 

SG-19B Sodium Absorption Ratio std 

SG-19B Aluminum, total ug/L 30 

SG-19B Cadmium, total ug/L < 0.030 

SG-19B Copper, total ug/L. 0.063 

SG-19B Lead, total ug/L 0.061 

SG-19B Mercury, total ug/L 0.0013 

SG-19B Zinc, total ug/L 0.59 © 

3.7-8-13c 

(1) Non-Detects Replaced with Zero



CMC Surtace Water : November 1993 Through April 1995 

STATION PARAMETER Unite Nov-93 _ Dec-98 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 

$G-30 pH Fieid) $.U. 7.16 7.83 7.48 7.51 
$G-30 pH, Lab 8.U. (PHT) (PHT) PHT) (PHT) 
$G-30 Conductivity (Field) umhoe 226 182 129 218 © $G-30 Conductivity, Lab umhos 230 194 200 234 $G-30 Temperature (Field) Degrees C 4.4 16.4 23.0 24.2 $G-30 Temperature (Field-OO Meter) Degrees C 2.4 16 22 24 
$G-30 Dissolved Oxygen (Field) % 12.0 8.2 6.3 7.8 $G-30 Alkalinity . mgA. 180 95.0 102 126 $G-30 Alkalinity, Bicarbonate mg. | 180 95.0 102 128 $G-30 Alkalinity, Carbonate mgft. 0 4.80 < 0 0 . $G-30 Alkalinity, Hydroxide mgf. 0 0 < 0 0 
$G-30 Hardness mgs. 121 102 102 139 8G-30 Total Dissolved Solids mg. 142 104 144 191 86-30 Total Suepended Solide mgf. < $.00 < $.00 9.00 18.0 $G-30 Biological Oxygen Oemand mgA. 10.0 6.00 << 3.00 <«< 3.00 $G-30 Chemical Oxygen Demand mg/L 17.0 28.0 36.0 28.0 
8G-30 Chemical Oxygen Demand, Low Level mg 
$G-30 Ammonia mgf. < 0.160 < 0.100 0.122 < 0.100 
$G-30 Nitrate mg/L < 0.500 PHT) < 0.500 «< 06.500 
$G-30 Nitrogen, Total K jeldahi moA 0.336 0.560 0.504 0.812 $G6-30 Chloride mgit. 1 1 1 1 
$G-30 Fluoride mg. < 06.100 0.621 «< 0.100 < 0.100 
$G-30 Sulfate mg 6.69 7.00 6.00 6.90 
$G-30 Cyanide, total ugi. < 20 < 20 < 20 < 20 
$G-30 Oil & Grease mg/L < 1.92 < 133 «< 108 «< 1.01 $G-30 Turbidity, Lab NTU 0.500 (PHT) 0.950 9.50 $G-30 Cations Meq/t 2.75 2.18 2.20 2.91 
$G-30 Anions Meqit 2.30 1.93 1.83 2.27 
$G-30 Cation and Anion Balance % 8.87 8.06 9.19 12.2 $G-30 Boron, total mgft < 06.100 < 0.100 < 0.100 < 0.100 $G-30 Calcium, total mg/L $6.2 23.7 24.2 33.6 $G-30 Aroenic, total mg < 0.00$ < 0.005 < 6.005 < 0.005 $G-30 Barium, total mg/L < 0.010 < 0.010 0.011 0.011 
$G-30 tron, diosolved mg/L < 0.100 < 0.100 0.101 < 0.100 $G-30 Iron, total mg/L < 0.100 0.104 «< 06.100 < 0.100 $G-30 Manganese, dissolved mgst < 0.010 < 0.010 < 0.010 < 0.010 $G-30 Manganese, total mgt 0.021 0.019 0.019 0.021 
$G-30 Molybdenum, total mg/L «= 0.020 - 0.020 « @.020 « 0.020 8G-30 Selenium, total mgft < 0.0095 «- @.00$ < 0.005 -< 06.005 $G-30 Siiver, total mg/L < 0.010 < 0.010 < 9.010 < 0.010 $G-30 Chromium, total mg/L < 0.020 <«< @.020 «< 0.020 + 0.020 
$G-30 Chromium, total (Low Level) ug/t 0.860 0.780 1.01 0.67 
$G-30 Beryllium, total mg/L « 0.005 «= 0.006 -«: 0.005 - 0.005 
$6.30 Thallium, total mg < 0.005 «< 0.008 «< 0.005 « 0.005 
$G-30 Nickel, total mgf. < 0.030 < 0.080 «< 06.030 « 0.030 $G-30 Antimony, total mg/L < 0.005 < 0.008 < 0.005 «= 0.005 $6-30 Magnecium, total mg. 13.8 11.2 11.1 13.9 
$G-30 Phosphorus, dissolved mgA. < 0.050 0.018 0.033 0.058 
$G-30 Phoephorua, total mg/. < 0.050 0.6036 0.045 0.096 
$G-30 Potassium, total mgA 0.610 < 0.600 « 0.600 - 0.600 $G-30 Sodium, total mg/L 2.23 1.66 1.79 1.99 
$G-30 Sodium Absorption Ratio std 0.084 0.070 0.076 0.073 
$G-30 Aluminum, total ug/L 235.8 107 8$.§ 82.3 
$G-30 Cadmium, total ug/L < 0.006 0.014 0.023 0.024 
$G-30 Copper, total ug 1.13 0.463 0.475 0.392 
$G-30 Lead, total ug, 0.113 0.191 0.296 0.465 
$G-30 Mercury, total ng/L 1 3 3.86 3.4 
$G-30 Zinc, total ugh. 2.32 2.59 2.35 7.35 

(PHT) : Past Hold Tisse 3.7-8 14 O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 $ep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fels-95 Mar-9§ Apr-95 
oaeae=~=aEeaeSeSeaeaoaoaoaoaeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeaEeaeamaEeEaEaeaeaeaeaEeEeEamaEaEeEeEeEEEEeEeEeEeEeEeEeEEEEEeEeEeEeEeEeEeEeESEEEeEEIIIIEEEEEEEoIIISESESEeEeEeEeEEEESSSaaSooeeeoooeeeeeEeeEEeEEeeeeeeeeeeeeeeeTeeeeeeeeeeeeee 

$G-30 pH (Fielcl) S.U. 7.94 7.17 7.87 7.28 7.53 7.62 7.98 7.94 

$G-30 pH, Lab S.U. (PHT) 8.0 7.2 7.6 7.1 7.4 7.3 7.1 

$G-30 Conductivity (Field) umhos 236 272 207 236 284 307 274 209 

$G-30 Conductivity, Lal umbhos 235 

$G-30 Temperature (Fielcl) Degrees C 17.1 20.6 10.0 4.2 2.7 0.5 2.7 5.9 

$G-30 Temperature (Fielcd-DO Meter) Degrees C 18 20 10.5 4.§ 2.0 0.5 2.25 3.5 

$G-30 Dissoivecdl Oxygen (Fielci) % 9.4 8.7 9.2 10.85 9.0 5.1 10.8 13.1 

$G-30 Alkalinity ngs 116 120 91 120 120 150 140 84 

$G-30 Alkalinity, Bicarbonate mg/L 116 120 91 120 120 150 140 84 

$G-30 Alkalinity, Carbonate mg/l 0 = § =“ § = ~§ = § “= = § a = «§ 

$G-30 Alkalinity, Hycdroxicde mgft 0 “ § a 

$G-30 Hardness mgt 128 130 100 130 120 160 140 94 

$G-30 Total Dissolved Solids mg/L 147 150 110 200 180 140 170 160 

$G-30 Total Suspended Solids mgsl 6.00 = § = =§ « «§ 7.0 = § a 

$G-30 Biological Oxygen Demand mg/L 7.00 “ 2 «= 8 « 3 «= «3 = 3 3 5 

$G-30 Chemical Oxygen Demand mg/L 20.0 

$G-30 Chemical Oxygen Demand, Low Level mg/L 22 33 «“— 10 10 10 « 10 32 

$G-30 Ammonia mg/L « 0.100 « 0.1 « 0.1 0.1 0.2 «= 0.1 0.1 

$G-30 Nitrate mgs (PHT) = 0.5 « 0.90 «= 0.50 = 0.90 «- 0.50 « 0.50 -“ 0.50 

$G-30 Nitrogen, Total Kjeldahl mgt 0.448 0.6 0.6 0.5 0.8 0.3 0.4 0.7 

$G-30 Chioride mg/t we ed 1 od = a | 1 1 

$G-30 Fluoride mg/l « 0.100 « 0.1 « 0.1 0.1 = 0.1 e 0.1 es 0.1 « 0.1 

SG-30 Sulfate mg/l 12.0 19 12 10 8.7 6.5 7.6 

SG-30 Cyanide, total ug/l « 20 - 20 «“: 20 «“ 20 « 20 4°) « 20 «; 20 

$G-30 Oil & Grease mgt 108 66 =« 46 «« 46 «« 46 «= 46 «< 46 
$G-30 Turbidity, Lal NTU 3.20 “= 0.5 1.6 0.7 0.62 0.7 = 0.5 2.1 

$G-30 Cations Meqt 2.58 2.484 2.198 9.82 2.52 3.19 3.14 1.92 

$G-30 Anions Mecq/sL 2.19 0.000 1.853 0.251 2.18 2.64 2.43 1.57 

$G-30 Cation and Anion Balance % 8.14 99.95 8.50 93.02 7.43 9.48 12.79 10.29 

$G-30 Boron, total mg/L « 0.100 «= 0.20 « 0.10 «= 0.10 « 0.10 « 0.10 « 0.10 * 0.10 

$G-30 Calcium, total mg/L 28.4 28 24 27 27 35 34 21 

$G-30 Arsenic, total mg/L - 0.005 -« 0.005 “= 0.005 «= 0.005 «= 0.006 «= 0.005 «= 0.005 - 0.005 

$G-30 Barium, total mgt 0.010 0.010 0.013 « 0.010 «= 0.010 « 0.010 +: 0.010 0.20 

8G-30 tron, cissolveci mgA “= 0.100 «= 0,050 0.38 0.35 0.094 «= 0.050 = 0.050 0.11 

$G-30 Iron, total mgst « 0.100 0.28 0.30 0.12 0.11 0.052 « 0.050 0.19 
$G-30 Manganese, clissolved mg/l «= 0.010 «= 0.010 0.010 = 0.010 0.014 0.012 « 0.010 0.013 

$G-30 Manganese, total mgsl 0.011 0.017 0.018 0.018 0.031 0.029 0.016 0.057 

$G-30 Molybdenum, total mg/l « 0.020 «: 0.020 « 0.020 «= 0.020 « 0.020 «= 0.020 «+ 0.020 «+: 0.020 

© $G-30 Selenium, total mgs «“ 0.005 -« 0.005 « 0.005 «= 0.005 0.008 0.005 «= 0.005 «= 0.005 

SG-30 Silver, total mg «= 0.010 «=: 0.010 “ 0.010 «+ 0.010 = 0.010 «+ 0.010 + 0.010 «= 0.010 

$G-30 Chromium, total mg/L « 0.020 

$G-30 Chromium, total (Low Level) ugél 0.76 0.944 « 0.30 0.52 0.46 0.519 0.924 0.821 

$G-30 Beryllium, total mg/L “= 0.005 « 0.010 « 0.010 « 0.010 «+ 0.010 «: 0.010 -« 0.010 + 0.010 

$G-30 Thallium, total mg/h “= 0.0056 + 0.005 “ 0.005 «+ 0.006 « 0.006 -« 0.005 «= 0.005 + 0.005 

$G-30 Nickel, total mg/L « 0.030 «+ 0.030 * 0.030 « 0.030 « 0.030 -: 0.0306 « 0.030 -«: 0.030 
$G-30 Antimony, total mg/l * 0.006 « 0.005 “= 0.005 -« 06.005 «+ 0.005 -« 0.005 «= 0.005 -« 0.005 

$G-30 Magnesium, total mg/L 13.1 12 11 102 13 16 16 9.6 

$G-30 Phosphorus, dissolved mg/ 0.033 «=: 0.05 «= 0.05 « 0.05 « 0.05 «= 0.05 « 0.05 0.06 

$G-30 Phosphorus, total mg/L 0.059 «: 0.05 « 0.05 « 0.05 « 0.05 « 0.05 0.05 0.10 

$G-30 Potassium, total mg/L «’ 0.600 «< 1.0 “ 1.0 « 1.0 « 1.9 «- =1.0 1.1 “ 1.0 
$G-30 Soclium, total mg/L 1.91 2.3 1.8 2.0 2.2 2.6 2.4 1.6 

. $G-30 Sodium Absorption Ratio stcl 0.074 0.092 0.076 0.039 0.09 0.09 0.08 0.07 

$G-30 Aluminum, total ug/l 38.9 106 182 71.9 57.7 41.4 7.71 133 

$G-30 Caclmium, total ug/L 0.006 0.00658 0.0135 0.010 «= 0.006 0.007 0.004 0.007 

$G-30 Copper, total ug/L 0.421 0.231 0.319 0.352 0.621 0.296 0.229 0.493 

$G-30 Lead, total ugél 0.280 0.245 0.235 0.158 0.171 0.162 0.037 0.069 

$G-30 Mercury, total ng/L 2.33 2.42 2.78 0.8 1.2 1.34 0.59 5.58 

$G-30 Zinc, total ug/L 5.60 1.93 3.80 2.20 1.61 1.31 0.817 3.85 

3./7-8-15 
(PHT): Past Holct Time 01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

a 

STATION PARAMETER Units Nov-93 Dec-93 Jdan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 

SG-AB pH (Fielcl) $.U. 7.71 7.35 6.87 7.58 7.34 7.33 7.45 7.09 7.27 

SG-AB pH, Lab S.U. (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) 

SG-AB Conductivity (Field!) umbhos 198 275 255 215 168 191 171 186 199 

SG-AB Conductivity, Lab uimbhos 225 251 257 209 202 158 186 176 218 

SG-AB Temperature (Field) Degrees C 1.1 0.6 0 2.0 2.0 9.9 15.5 20.6 20.8 

SG-AB Temperature (Field-OO Meter) Degrees C 1.9 9 18.5 21 21 

SG-AB Dissolvecl Oxygen (Fielcl) % 8.9 3.2. 3.15 6.1 11.1 9.2 9.4 6.2 7.2 

$G-AB Fecal Coliform MPN = 1.00 

$G-AB Alkalinity mg/L 113 124 122 103 96.0 72.6 85.6 80.0 102 

SG-AB Alkalinity, Bicarbonate mg/l 113 124 122 103 96.0 72.6 85.6 80.0 102 

SG-AB Alkalinity, Carbonate mg/t « §.00 « §.00 9 0 0 9 0 «= 0 0 

SG-AB Alkalinity, Hycdroxicle mg/L 0 0 0 0 0 «= O 0 

SG-AB Harciness mg fl 113 129 124 110 96.0 65.0 78.2 82.8 108 

SG-AB Total Diosolved Solids mg/l 122 144 153 129 111 79.0 82.0 105 118 

SG-AB Total Suspencied Solicds mgst « $.00 « $.00 - $.00 «= $.00 « $§.00 12.0 §.00 ' §.00 « $.00 

$SG-AB Biological Oxygen Demand mg/L « 1.00 « 3.00 6.00 5.00 8.00 8.00 6.00 §.00 « 3.00 

$G-AB Chemical Oxygen Demand mg/L «- 20.0 «= 20.0 - 20.0 10.0 23.0 29.0 16.0 25.0 25.0 

$G-AB Chemical Oxygen Demand, Low Level mg/l 

$G-AB Ammonia mg/L «= 0.100 0.570 0.459 0.112 0.112 0.112 «= 0.100 « 0.100 = 0.100 

SG-AB Nitrate mg/L (PHT) (PHT) (PHT) (PHT) 0.774 0.731 (PHT) (PHT) 0.793 

$G-AB Nitrogen, Total Kijelciahl mg/L 0.756 3.30 4.48 0.560 0.336 0.672 0.364 0.308 0.364 

SG-AB Chloride mgt 3 3 3 3 3 3 4 3 3 

$G-AB Fluoride mg/l « 0.100 -« 0.100 « 0.100 « 0.100 « 0.100 «= 0.100 0.526 « 0.100 «+: 0.100 

SG-AB Sulfate mg/L §.21 §.91 6.37 §.67 §.69 4.77 6.00 §.80 

SG-AB Cyanicle, total ug/L «= 20 « 20 « 20 « 20 = 20 = 20 «= 20 « 20 

SG-AB Oil & Grease mgfl = 1,00 “1.01 “1.02 « 1,00 = 1.93 “114 “1.07 “1.01 “61.01 

SG-AB Turbidity, Lab NTU (PHT) 1.40 1.31 (PHT) 2.93 7.00 (PHT) (PHT) 0.900 

SG-AB Cations Mecq/L 2.39 2.54 2.72 2.18 2.14 1.62 1.67 1.91 2.32 

$G-AB Anions Meqil 2.07 2.27 2.23 1.90 1.80 1.38 1.67 1.90 

SG-AB Cation and Anion Balance % 7.17 5.62 9.84 6.83 8.69 7.82 10.7 9.95 

SG-AB Boron, total mg/L « 0.100 « 0.100 «= 0.100 «= 0.100 «= 0.099 « 0.100 «= 0.100 «= 0.100 «= 0.100 

SG-AB Caicium, total mg/L 25.7 26.9 29.0 23.3 22.6 16.6 21.1 19.8 25.0 

SG-AB Arsenic, total mg/L « 0.005 «= 0.005 «= 0.005 «= 0.005 «= 0.005 «+ 0.006 «= 0.006 = 0.005 «= 0.005 

SG-AB Barium, total mg/L 0.010 0.012 0.011 «= 0.010 = 0.01 « 0.010 «= 0.010 0.012 0.013 

$G-AB lron, dissolvecl mg/L 0.213 0.092 0.091 0.089 + 0.100 0.147 «= 9.100 0.266 0.216 

SG-AB Iron, total mg/L 0.239 0.252 0.222 0.241 0.294 0.508 0.327 0.401 0.292 

SG-AB Manganese, clissolveci mgft 0.031 0.050 0.051 0.0389 «= 0.010 «= 0.010 «= 0.010 = 0.010 0.023 

SG-AB Manganese, total mg/l 0.034 0.076 0.077 0.057 0.039 0.088 0.070 0.098 0.050 

SG-AB Molybdenum, total mgt «= 0.020 = 0.020 - 0.020 «= 0.020 « 0.020 «= 0.020 « 9.020 «: 0.0620 « 0.020 © 

$G-AB Selenium, total mgft - 0.005 « 0.005 « 0.006 «= 0.005 «= 0.005 «= 0.006 « 0.005 = 0.005 «= 0.005 

SG-AB Silver, total mg/L «= 0.010 - 0.010 «+ 0.010 «= 0.010 « 0.01 «= 0.010 -« 0.010 «= 0.010 = 0.010 

SG-AB Chromium, total mg/l « 0.020 « 0.020 «= 0.020 « 0.020 = 0.020 «= 0.020 «= 0.020 + 0.020 « 0.020 

$G-AB Chromium, total (Low Level) ugit 0.620 0.470 0.450 0.68 0.30 

$G-AB Beryllium, total mage «= 0.001 « 0.001 « 0.001 « 0.006 «= 0.005 « 0.006 «= 0.006 «= 0.005 «= 0.005 

SG-AB Thallium, total mg/L «= 0.005 «+ 0.005 « 0.005 «= 0.005 «= 0.0058 «= 0.005 «= 0.005 «= 0.005 «=: 0.005 

SG-AB Nickel, total mg/L «= 0.0830 «+ 0.0830 « 0.030 « 0.030 «= 0.080 «= 0.030 «= 0.030 « 0.030 -: 0.030 

SG-AB Antimony, total mg/L « 0.005 «= 0.005 « 0.005 « 0.005 «= 0.005 «= 0.005 « 0.0056 «=: 0.005 «=: 0.005 

SG-AB Magnesium, total mg/L 11.8 13.0 13.6 10.8 10.8 7.68 10.8 10.0 11.9 

$G-AB Phosphorus, dissolved mg/L «= 0.050 «= 0.050 =< 0.050 «= 0.0650 «= 0.080 « 0.050 0.012 0.025 

$G-AB Phosphorus, total mg/L «= 0.050 «= 0.090 «= 0.050 «= 0.050 «= 0.050 «+: 0.050 0.038 0.039 

SG-AB Potassium, total mg/L «= 1.00 «= 1.00 0.840 0.970 0.690 1.10 0.810 -« 0.600 + 0.600 

S$G-AB Sodium, total mg/L 3.09 2.96 2.90 2.46 2.46 2.91 2.48 2.34 2.19 

SG-AB Sodium Absorption Ratio Stel 0.127 0.117 0.111 0.106 0.107 0.148 0.109 0.107 0.090 

SG-AB Aluminum, total ug/L 16.9 19.5 8.04 13.1 22.3 77.1 21.1 13.9 9.26 

SG-AB Cadmium, total ug/l 0.011 0.011 0.004 0.004 «: 0.006 0.006 0.006 0.003 0.008 

SG-AB Copper, total ug/l 0.147 0.135 0.151 0.177 0.261 0.450 0.451 0.233 0.292 

SG-AB Leaci, total ugst 0.095 0.081 0.077 0.110 0.189 0.374 0.164 0.204 0.111 

$G-AB Mercury, total ng/L 2 1 0.9 1 1 4 2 4.37 1.55 

SG-AB Zinc, total ugél 0.740 0.740 0.910 0.110 1.31 2.18 1.21 1.22 1.36 

3./-8-16 
(PHT): Past Hold Time O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 $ep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-9§ Mar-95 Apr-9§ 

SG-AB pH (Fielct) S.U. 7.09 7.28 7.03 7.60 

SG-AB pH, Lab S.U. (PHT) 7.7 6.8 7.1 

$G-AB Conductivity (Fielcl) umhos 212 208 219 180.9 

© SG-AB Conductivity, Lal umbhos 212 

SG-AB Temperature (Fielcl) Degrees C 18.8 16.9 19.9 9.6. 

SG-AB Temperature (Field-OO Meter) Degrees C 19 17 20 10.0 

SG-AB Dissolved Oxygen (Field) % 9.0 10.2 . 7.2 8.0 

SG-AB Fecal Coliform MPN 

SG-AB Alkalinity mgs 103 110 $9 79 

SG-AB Alkalinity, Bicarbonate mg/L 103 110 59 79 

SG-AB Alkalinity, Carbonate mg/L 0 = = § «= § = ~§ 

$G-AB Alkalinity, Hydroxide mg/L 0 2 § “ § = =§ 

$G-AB Hardness mg/L 120 120 91 

SG-AB Total Dissolveci Solids mg/t 125 140 120 100 

SG-AB Total Suspended Solids mg «= $.00 « § a 

SG-AB Biological Oxygen Demand mg/L §.00 a4 = 3 = 3 

SG-AB Chemical Oxygen Demand mg/l 15.0 

SG-AB Chemical Oxygen Demand, Low Level g/t 9 20 48 23 

SG-AB Ammonia mg/L «= 0.100 « 0.1 « 0.2 «= Q,1 

$G-AB Nitrate mg/L (PHT) «=: 06.5 “ 0.042 -: 0.90 

SG-AB Nitrogen, Total Kjeldahl mgit 0.252 0.6 0.7 0.6 

SG-AB Chloride mgsL 3 3 2 4 

$G-AB Fluoride mg/L “= 0.100 «= 0.1 « 0.1 “= 0.1 

SG-AB Sulfate mgft 10.0 18 11 

SG-AB Cyanide, total ugh “ 20 - 20 “ 10 « 20 
SG-AB Oil & Grease mg/L « 1.03 6.5 $.7 = 4.6 

SG-AB Turbidity, Lab NTU 0.860 « 0.§ 1.0 

SG-AB Cations Meqil 2.34 2.244 1.419 1.934 

SG-AB Anions Meq/L 2.00 0.085 1.399 1.640 

SG-AB Cation ancl Anion Balance % 7.95 92.73 0.73 8.22 

SG-AB Boron, total mg/L «= 0.100 = 0.20 «= 0.20 = 0.10 

$G-AB Calcium, total mg/L 24.6 23 15 20 

$G-AB Arsenic, total mg/l “= 0.005 « 0.008 «= 0.005 «+ 0.005 

SG-AB Barium, total mgs 0.013 0.011 0.012 0.010 

SG-AB Iron, dissolvect mg/L «| 0.100 0.077 0.24 0.22 

$G-AB Iron, total mg/l 0.174 0.16 0.36 0.30 

SG-AB Manganese, clissolveci mgZL «= 0.010 «= 0.010 «= 0.010 0.023 

$G-AB Manganese, total mg/L 0.025 0.025 0.050 0.040 

© SG-AB Molybdenum, total mg/l « 0.020 «: 0.020 « 0.020 + 0.020 

S$G-AB Selenium, total mg/L + 0.006 «= 0.005 «+: 0.005 «= 0.00§ 

SG-AB Silver, total mgt «= 0.010 «+ 0.010 + 0.010 -« 0.019 

SG-AB Chromium, total mgs «= 0.020 

SG-AB Chromium, total (Low Level) ug/L 0.34 0.817 0.672 0.45 

SG-AB Beryllium, total mg/l «= 0.005 «= 0.010 « 0.010 « 0.010 

SG-AB Thallium, total mg/L “ 0.005 «= 0.0056 «= 9.005 «= 0.005 | 

SG-AB Nickel, total mg/L = 0.030 «= 0.030 «=: 0.030 -«: 0.030 

SG-AB Antimony, total mg/L « 0.005 «= 0.005 «= 0.005 -« 0.005 

SG-AB Magnesium, total mgs 12.2 12 7.0 9.8 

SG-AB Phosphorus, clissolvect mg/L 0.012 «: 0.05 « 0.05 « 0.05 

SG-AB Phosphorus, total mg/L 0.024 0.022 «: 0.05 « 0.05 

$G-AB Potassium, total mg/L « 0.600 +: 1.0 1.0 1.0 

SG-AB Sodium, total mg/l 2.49 2.5 1.6 2.4 

SG-AB Sodium Absorption Ratio stel 0.102 0.105 0.086 0.110 

SG-AB Aluminum, total ug/l 4.§ 9.26 49.6 17.6 

SG-AB Cadmium, total ug/L “= 0.006 «= 0.006 «= 0.006 0.0042 

SG-AB Copper, total ug/L 0.466 0.177 1.21 2.91 

SG-AB Lead, total ugs/l 0.060 0.0524 0.139 0.154 

SG-AB Mercury, total ngsl 1.06 0.922 4.28 1.95 

SG-AB Zinc, total ug/l 1.74 0.547 2.17 1.77 

3.7-8-17 
(PHT): Past Holic Time O1-Peb-96



CMC Surface Water : November 1993 Through Apri! 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 JHl-94 

$G-cc pH (Fielcl) $.U. 7.09 7.64 7.58 6.61 6.82 7.34 6.82 6.95 §.96 

$G-CC pH, Lab S.U. (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) 

$G-CC Conductivity (Field) umhos 158.9 175 213 207 160 111 129 121 135.8 

$G-CC Conductivity, Lal umbhos 158 160 213 205 165 125 125 121 152 

$G-CC Temperature (Fielcl) Degrees ¢ 0.3 0.9 0 2.3 2.1 9.9 11.3 17.9 20.0 

8G-CC Temperature (Field-DO Meter) Degrees C 10 13 18 20 

$G-CC Dissolved Oxygen (Fielcl) % 6.6 10.8 . 2.8 7.3 10.9 9.9 9.2 6.2 7.0 

$G-CC Alkalinity mg/L 77.0 72.0 97.0 96.2 76.0 $5.0 $4.6 $6.0 76.0 

$G-CC Alkalinity, Bicarbonate mgsl 77.0 72.0 97.0 96.2 76.0 §§.0 $4.6 §6.0 76.0 

$G-CC Alkalinity, Carbonate mg/t = $.00 «= §.00 0 0 0 0 0 «= O 0 

$G-CC Alkalinity, Hycdroxice mg/L 0 0 0 0 0 «- «0 6 

$G-CC Harciness mg/L 83.3 81.6 104 102 77.0 $9.0 $2.2 $9.0 86.2 

$G-CC Total Dissolved! Solids mg/L 97.0 84.0 122 125 77.0 71.0 75.0 73.0 100 

$G-CC Total Suspended Solids mg/L « §.00 « $.00 «= $§.00 « $.00 $.00 §.00 5.00 7.00 6.00 

$G-CC Biological Oxygen Demand mg/L 2.00 2.00 8.00 5.00 8.00 5.00 8.00 «= 3,00 « 3.00 

$G-CC Chemical Oxygen Demand mg/L 29.0 21.0 22.0 17.0 17.0 24.0 19.0 26.0 32.0 

$G-cc Chemical Oxygen Demand, Low Level mg/L 

$G-CC Ammonia mg/L 1.47 0.493 0.112 «= 0.100 « 6.100 -« 0.100 0.112 «= 0.100 

$G-cc Nitrate mgt (PHT) (PHT) (PHT) (PHT) « 0.500 (PHT) (PHT) (PHT) (PHT) 

$G-CC Nitrogen, Total Kjeldahl mg/L 2.58 0.616 1.62 0.392 0.308 0.952 0.756 0.504 0.392 

$G-CC Chioride mg/L 3 3 3 3 3 3 3 3 3 

$G-CC Fluorice ngs «= 0.100 « 0.100 «“ 06.100 «+ 0.100 «= 0.100 = 0.100 0.638 «= 0.100 «= 0.100 

$G-CC Sulfate ngs 4.4§ 4.12 §.22 5.77 4.99 4.61 6.00 6.00 

$G-CC Cyanice, total ug/l «= 20 =“ 20 = 20 « 20 «= 20 - 20 = 20 9 20 « 20 

$SG-CC Oil & Grease mg/l “(1.01 “ 1,00 « 1.00 « 1.00 “ 1,00 = 1.34 = 1,05 = 1.03 « 1.03 

$G-CC Turbiclity, Lal NTU (PHT) (PHT) (PHT) (PHT) 2.00 (PHT) (PHT) (PHT) (PHT) 

$G-CC Cations MeqiL 1.76 1.79 2.27 2.08 1.75 1.238 1.34 1.26 1.62 

$G-CC Anions Meqil 1.4§ 1.36 1.79 1.80 1.43 1.08 1.14 1.46 

SG-CC Cation and Anion Balance % 9.32 13.8 11.7 7.38 10.0 6.32 8.30 §.29 

$G-CC Boron, total mg/L 0.112 == 0.100 «= 0.100 « 0.100 «+ 0.100 «= 0.100 «=: 0.100 «=: 0.100 0.105 

$G-CC Calcium, total mgs 18.8 19.0 24.9 22.2 18.9 12.6 13.8 13.1 17.8 

$G-CC Arsenic, total mg/L «= 0.005 «= 0.005 «= 0.005 -« 0.006 «= 0.006 -« 0.005 « 0.005 «= 0.005 «= 0.005 

$G-CC Barium, total mg/L 0.011 0.010 0.014 0.012 «= 0.010 «+ 0.010 «= 0.010 0.011 0.013 

$G-CC Iron, dissolve mg/L 0.226 0.417 0.290 0.274 « 0.100 0.300 0.146 0.260 0.324 

$G-CC Iron, total mg/L 0.358 0.457 0.502 0.509 0.482 0.5953 0.383 0.542 0.482 

$G-CcCc Manganese, clissolveci mg/L 0.023 0.047 0.097 0.101 0.076 -« 0.010 « 0.010 «= 0.010 0.019 

$G-CC Manganese, total mg/L 0.035 0.051 0.132 0.139 0.063 0.048 0.046 0.096 0.079 

$G-CC Molybdenum, total mg/L «“ 0.020 « 0.020 «= 0.020 -« 0.020 «= 0.020 « 0.020 «= 0.020 «+ 0.020 «= 0.020 

$G-CC Selenium, total ng/L “= 0.006 -« 0.005 “= 0.005 « 0.005 «+ 0.006 «= 0.005 «= 0.005 «= 0.005 =: 0.005 © 

$G-CCc Silver, total mg/L “| 0.010 « 0.010 “= 0.010 + 0.010 «= 0.010 « 0.010 «= 0.010 «= 0.010 «= 0.010 

$G-CC Chromium, total mg/l # 0.020 = 0.020 - 0.020 «= 0.020 « 06.020 « 0.020 «: 0.020 «= 0.020 «= 0.020 

$G-CCc Chromium, total (Low Level) ug/L 0.470 0.470 0.900 0.56 0.52 

$G-CC Beryllium, total mg/L « 0.001 «= 0.001 «| 0.001 « 0.006 «= 0.0068 «= 0.006 «= 0.005 « 0.005 «: 0.005 

$G-cc Thallium, total mg/L «| 0.0056 « 0.005 - 06.006 «= 0.005 «+ 0.005 -« 0.005 «= 0.005 «= 0.008 « 0.005 

$G-CC Nickel, total mg/L 9“ 0.030 -« 0.030 « 0.080 -+ 0.030 «= 0.030 «= 0.030 = 0.030 «= 9.030 «= 0.030 

$G-CCc Antimony, total mg/L «“ 0.005 «= 0.005 «= 0.005 «= 0.008 « 0.005 « 0.005 «+ 0.005 «= 0.006 «= 0.005 

$G-CC Magnesium, total mg/l 8.49 8.44 10.8 10.1 8.37 §.86 6.72 6.40 7.93 

$G-CC Phosphorus, dissolved mg/L “= 0.050 « 9.050 - 0.060 «= 0.050 «+ 0.050 - 0.050 0.008 0.022 

$G-CC Phosphorus, total mg/l - 0.050 - 0.050 = 0.050 -« 06.060 - 0.050 -: 0.050 0.031 0.038 

$G-CC Potasoium, total mg/L «= 1.00 1.20 0.620 0.940 0.890 0.910 0.750 «= 9.600 « 0.600 

$G-CC Sodium, total mg/L 2.57 2.68 2.68 2.73 2.20 2.19 1.91 1.91 1.83 

SG-CC Sodium Absorption Ratio std 0.124 0.129 0.113 0.121 0.106 0.128 0.105 0.108 0.091 

$G-CC Aluminum, total ug/L 20.8 35.6 20.4 24.9 35.8 32.0 24.1 44.9 40.2 

$G-CC Cacdimium, total ug/l 0.032 0.014 0.017 0.005 0.006 «= 0.006 0.005 0.010 0.005 

$G-CC Copper, total ug/L 0.236 0.246 0.391 0.217 0.340 0.350 0.507 0.390 0.363 

$G-CC Leadl, total ug/l 0.149 0.255 0.136 0.142 0.211 0.240 0.164 0.271 0.235 

$G-CC Mercury, total ngsl 2 2 1 2 2 2 2 3.69 2.02 

$G-CcCc Zinc, total ugét 1.04 1.18 1.§7 1.11 1.60 1.12 1.47 1.86 1.43 

(PHT) : Past Hold Time 3. /-8-18 O1-Febs-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-9§ Apr-9§ 

$G-CC pH (Fielcl) $.U. 7.57 7.03 6.97 6.75 

$G-CC pH, Lab $.U. (PHT) 7.6 6.5 6.8 

SG-CC Conductivity (Fielc) umbhos 151 148.8 178 113.4 

© $G-CC Conductivity, Lab umhos 156 

$G-CC Temperature (Fielcl) Degrees C 19.4 15.2 18.9 10.9 

$G-CC Temperature (Fielc-OO Meter) Degrees C 19 16 19 11.0 

$G-CC Dissolved! Oxygen (Field) % 6.9 8.6 . 7.6 7.0 

$G-CC Alkalinity mgt 73.1 76 40 49 

$G-CC Alkalinity, Bicarbonate mg/L 73.1 76 40 49 

8G-CC Alkalinity, Carbonate mg/L 0 « § = § « =§ 

$G-CC Alkalinity, Hydroxicde mg/L 0 a § a § x «§ 

$G-CC Hardness mg/l 80.0 82 66 

$G-CcCc Total Dissolved Solids mg/l 94.0 120 110 6.0 

$G-CC Total Suspended Solids mgft « $.00 a oS 

$G-CCc Biological Oxygen Demand mg/L $.00 "= 2 = 8 a «3 

$G-CcCc Chemicat Oxygen Demand mg/L 22.0 

$G-CC Chemical Oxygen Demand, Low Level mg/L 23 $6 41 

$G-CC Ammonia mg «= 0.100 « 0.1 «- 0.2 0.1 

$G-cc Nitrate mg/l (PHT) «= 0.5 - 0.042 -« 0.50 

$G-CC Nitrogen, Total Kjeldahl mg/l 0.420 0.8 « 0.2 0.9 

$G-CC Chiorice mg/l 2 2 2 2 

$G-CC Fluorice mg/l «= 0,100 -«: 0.1 « 0.1 “ 0.1 

$G-CC Sulfate mg/t 11.0 , 24 19 

$G-CcC Cyanicle, total ugéL «= 20 = 20 «“ 10 - 20 

$G-cc Oil & Grease mgt e 10T  « 1 4.6 8.9 

$G-CC Turbidity, Lab NTU (PHT) 1.6 2.8 

$G-CC Cations MeqiL 1.69 1.618 0.968 1.173 

$G-CC Anions Meqil 1.50 1.3802 1.212 0.454 

$G-CcCc Cation and Anion Balance % §.67 10.82 -11.21 44,20 

$G-CC Boron, total mg/L « 0.100 «= 0.20 «: 0.20 “ 0.10 

$G-CcCc Calcium, total mg/L 17.7 17 10 12 

$G-CC Arsenic, total mg/L - 0.005 «= 0.008 «= 0.006 -« 0.005 

$G-CC Barium, total mg/t 0.013 0.011 0.011 «= 0.010 

$G-CC Iron, dissolved mg/l 0.214 0.11 0.41 0.66 

$G-CC Iron, total mg/L 0.478 0.37 0.66 0.78 

$G-CC Manganese, clissolvec mg/L 0.016 «=: 0.010 -« 0.010 0.030 

$G-CC Manganese, total mgfl 0.078 0.050 0.050 0.059 

$G-cc Molybdenum, total mgfl = 0.020 -« 0.020 « 9.020 «= 90.020 

© $G-CC Selenium, total mgfl 9“ 0.005 « 0.005 «= 0.006 «= 0.005 

$G-CC Silver, total mg/l «= 0.010 «= 0.010 « 0.010 «= 0.010 

$G-CC Chromium, total mg/L «: 0.020 

SG-CcCc Chromium, total (Low Level) ugsl 0.34 0.565 0.612 « 0.30 

$G-CC Beryllium, total mg/L es 0.005 «: 0.010 «= 0.010 «= 9.010 

$G-CC Thallium, total mg/L «= 0.006 «= 0.0056 « 0.006 «=: 0.005 

$G-CC Nickel, total mg/L «= 0.030 -« 0.030 « 0.030 -«: 0.030 

$G-Cc¢ Antimony, total mg/L - 0.005 «= 0.005 «= 0.006 «+ 0.005 

$G-CC Magnesium, total mg/L 8.67 8.3 4.7 5.8 

$G-CC Phosphorus, clissolved mg/L 0.020 «= 0.05 « 0.05 «= 0.05 

$G-CC Phosphorus, total mg/l 0.046 0.025 «: 0.05 « 0.05 

$G-CC Potassium, total mg/l « 0.600 « 1.0 « =1.0 « 1,0 

$G-CC Soclium, total mg/L 2.07 2.0 1.4 1.7 

$G-CC Sodium Absorption Ratio std 0.101 0.099 0.092 0.101 

$G-CC Aluminum, total ug/L 34.0 44.5 92.3 98.4 

$G-CC Cadmium, total ug/L « 0.006 «= 90.006 0.0237 «+: 0.0039 

$G-CC Copper, total ug/l 0.597 0.163 1.10 0.663 

$G-CC Lead, total ug/L 0.231 0.131 0.957 0.360 

$G-CC Mercury, total ng/t 2.56 1.67 7.18 4.07 

$G-CC zinc, total ug/L 1.56 0.969 $.15 6.48 

3./-8-19 
(PHT): Past Holcl Time 

O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 
eee aaa 

SG-E pH (Fielcl) S.U. 7.06 7.86 6.70 7.44 

SG-E pH, Lab $.U. (PHT) (PHT) (PHT) (PHT) 

SG-E Conductivity (Field) umhos 253 269 246 237 

SG-E Conductivity, Lab umbhos 274 272 259 274 

SG-E Temperature (Fielcl) Degrees C . 5.8 12.7 16.7 20.6 

SG-E Temperature (Field-DO Meter) Degrees C 6.0 13 16 20 

SG-E Dissolved Oxygen (Field) % . 10.2 9.1 7.8 5.5 

SG-E Alkalinity mg/L 144 138 129 138 

SG-E Alkalinity, Bicarbonate mgst 144 138 129 188 

SG-E Alkalinity, Carbonate mgt 0 0 0 0 

SG-E Alkalinity, Hycroxicde mg/l 0 0 0 0 

SG-E Hardiness mg/l 137 129 138 135 

SG-E Total Dissolved Solids mgsl 155 121 141 160 

: SG-E Total Suspencled Solids mg/L « §.00 « §.00 «-— §.00 «: §.00 

SG-E Biological Oxygen Demand mg/L 9.00 §.00 = 3.00 «= 93.00 

$G-E Chemical Oxygen Demand mg/L = 10.0 « 10.0 «=, 10.0 = 10.0 

SG-E Chemical Oxygen Demand, Low Level mg/L 

SG-E Ammonia mg/L « 1.00 «= 0.100 «= 06.100 = 9.100 

SG-E Nitrate mg/L 0.763 (PHT) 0.714 0.706 

SG-E Nitrogen, Total Kjeldahl mg/L « 0.200 0.224 0.308 0.262 

SG-E Chloride mg 2 2 2 2 

SG-E Fluoride mgZL «= 6.100 0.763 « 0.100 «=: 0.100 

SG-E Sulfate mg/L 6.88 7.00 9.00 7.00 

SG-E Cyanice, total ug/L «— 20 « 20 « 20 = 20 

SG-E Oil & Grease mg/l , “ 1.79 “= 1.03 + 101 «= 1.02 

SG-E Turbiclity, Lalo NTU 0.900 0.900 1.42 0.900 

SG-E Cations Mecqit 3.07 2.98 2.76 3.09 

SG-E Anions Meq/L 2.57 2.§2 2.40 2.47 

SG-E Cation and Anion Balance % 8.92 8.41 7.04 11.0 

SG-E Boron, total mg/L « 0.099 « 0.100 «= 0.100 «= 0.100 

SG-E Calcium, total mg/L 33.0 31.0 29.2 34.1 

SG-E Arsenic, total ng/L «= 0.005 “= 0.005 -« 0.005 -« 0.005 

SG-E Barium, total mg/l « 0.01 «= 0.010 «= 0.010 «= 0.010 

SG-E lron, dissolved mgt «— 0.100 « 0.100 + 0.100 «= 0.100 

SG-E Iron, total mgft «| 0.099 « 0.100 «= 0.100 «+ 0.100 

SG-E Manganese, clissolveci mg/L «= 0.010 «= 0.010 «= 0.010 «« 0.010 

SG-E Manganese, total mgt “ 0.01 «| 0.010 0.012 0.012 

SG-E Molybdenum, total mgs « 0.020 «= 0.020 « 0.020 + 906.620 

SG-E Selenium, total mg/l = 0.005 «= 0.005 «= 0.005 «= 0.005  ] 

SG-E Silver, total mgft « Q.01 “= 0.010 «= 0.010 « 0.010 

SG-E Chromium, total mg/l « 0.020 “ 0.020 -« 0.020 «= 0.020 

SG-E Chromium, total (Low Level) ugél 1.48 1.17 1.92 1.56 

SG-E Beryllium, total mgt “= 0.005 = 0.005 « 0.005 = 0.005 

$G-E Thallium, total mg/L «9 0.005 « 0.005 «: 0.005 «: 0.005 

SG-E Nickel, total mg/L «- 0.030 «= 0.030 « 0.030 + 0.030 

SG-E Antinony, total mg/L =“ 0.005 « 0.005 « 0.005 «= 0.005 

SG-E Magnesium, total mg/L 16.0 16.0 14.6 15.4 

SG-E Phosphorus, dissolvecl mg/l «- 0.050 0.017 0.009 0.006 

SG-E Phosphorus, total mg/L « 0.050 0.019 0.030 0.018 

SG-E Potassium, total mg/L « 0.600 0.700 -«: 0.600 0.670 

SG-E Sodium, total mg/L 2.52 2.27 2.31 2.32 

SG-E Sodium Absorption Ratio etd 0.090 0.083 0.087 0.083 

SG-E Aluminum, total ug/L 36.3 37.1 25.2 14.9 

S$G-E Cadmium, total ug/L «| 0.006 0.004 0.004 0.014 

SG-E Copper, total ug/L 0.273 0.297 0.273 0.352 

$G-E Leacl, total uig/L 0.095 0.097 0.104 0.074 

SG-E Mercury, total ngst 0.9 2 2.93 1.49 

$G-E Zinc, total ug/e 0.870 0.860 1.56 1.36 

3. /7-8-20 
(PHT): Past Hold Time 01-Feb-96



CMC Surface Water : November 1993 Through Ajril 1995 

STATION PARAMETER Unite Aug-94 Sep-94 $ep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-9§ Apr-9§ 

SG-E pH (Fielcl) S.U. 6.92 7.04 7.58 7.82 7,05 7.48 7.37 7.61 

. $G-E pH, Lab $.U. (PHT} 7.7 7.4 7.6 7.3 7.3 7.3 7.4 

SG-E Conductivity (Field) umhos 271 241 263 286 297 227 291 270 

SG-E Conductivity, Lab umhos 286 

SG-E Temperature (Fielcl) Degrees C 14.6 11.5 8.7. 6.8 4.1 4.2 4.4 4.8 

SG-E Temperature (Field-DO Meter) Degrees C 14.0 12 9.0 7.0 4.0 4.25 4.75 

SG-E Dissolved Oxygen (Field) % 9.3 9.1 9.5 9.9 10.8 6.5 8.65 

SG-E Alkalinity mg/L 138 140 140 140 140 150 140 140 

SG-E Alkalinity, Bicarbonate mgt 138 140 140 140 140 150 140 140 

SG-E Alkalinity, Carbonate mg/L 0 = § = § = § « § “= § = §  «~§ 

SG-E Alkalinity, Hyclroxice mgil 0 « § « ~§ 

SG-E Hardness mg/L 148 150 150 150 150 150 150 140 

SG-E Total Dissolved Solids mg/L 163 170 110 170 230 170 210 160 

SG-E Total Suspended Solids mg/L « §.00 «= =§ = § 5 5 = = §  «§ 

SG-E Biological Oxygen Demand mg/L « 3.00 2 « 3 = 3 «= 3 « 3 « 3 = 3 

SG-E Chemical Oxygen Demand mg/L = 10.0 

SG-E Chemical Oxygen Demand, Low Level mg/l « 20 « 20 « 10 10 ae 1°) « 10 «= 10 

$G-E Ammonia mg/L «= 0.100 «< 0.1 = 0.1 = 0.1 «= 0.1 0.1 = 0.1 

$G-E Nitrate mg/L 0.741 «= 0.5 « 0.50 « 0.50 « 0.50 «= 0,50 « 0.90 « 0.50 

$G-E Nitrogen, Total Kjeldahl mg/l «: 0.200 0.3 0.3 0.3 0.5 0.3 0.4 0.3 

SG-E Chloride mg/L 2 1 1 2 2 2 2 2 

SG-E Fluorice mgt « 0.100 «= 0.1 « 0.1 0.1 « 0.1 0.1 « 0.1 - 0.1 

SG-E Sulfate mg/l 11.0 11 8.5 7.8 9.2 7.2 6.9 

SG-E Cyanide, total ug/l = 20 « 20 « 20 = 20 - 20 «— 20 = 20 «= 20 

SG-E Oil & Grease mgt « 1.00 1 14 « 4.6 « 4.6 «= 4.6 "= 4.6 « 4.6 

SG-E Turbiclity, Lal NTU 0.900 « 0.§ 1.0 0.5 0.6 “ 0.5 0.5 1.3 

$G-E Cations Meqil 3.08 2.900 3.038 3.02 3.04 3.34 2.91 3.07 

SG-E Anions Meq/l 2.55 2.323 2.555 0.370 2.52 2.71 2.50 2.49 

SG-E Cation ancl Anion Balance % 9.45 11.05 8.63 78.17 9.45 10.33 7.45 10.36 

SG-E Boron, total mg/L « 0.100 «= 0.20 « 6.10 « 0.10 « 0.10 « 0.10 « 0.10 «: 0.10 

SG-E Calcium, total mgt 32.9 31 32 32 32 36 31 33 

$G-E Arsenic, total mg/l «= 0.005 «= 0.005 «= 0.008 «= 0.005 «= 0.005 «= 0.005 «= 0.005 +: 0.005 

SG-E Barium, total mgit «= 0.010 + 0.010 «= 0.010 «= 0.010 « 0.010 «= 0.010 « 0.010 « 0.010 

$G-E iron, dissolvect mgfL 0.227 «= 0.050 « 0.050 0.0668 «= 0.050 « 0.080 «= 0.050 « 0.050 

SG-E Iron, total mgf «, 0.100 0.087 -- 0.080 «+ 0.050 +: 0.060 «= 0.050 «= 0.050 0.063 

SG-E Manganese, clissolved mg/L « 0.010 «= 0.010 « 0.010 + 0.010 « 0.010 « 0.010 «= 0.010 «+: 0.010 

SG-E Manganese, total mg/L « 0.010 « 0.010 «“ 0.010 -« 0.010 0.016 « 0.010 « 0.010 -« 0.010 

SG-E Molybdenum, total mg/l « 0.020 « 0.020 « 0.020 «= 0.020 «= 0.020 «: 0.020 «=: 0.020 «. 0.020 

© SG-E Selenium, total mg/L «= 0.005 « 0.005 «= 0.005 -: 0.005 «= 0.005 « 0.005 « 0.005 + 0.005 

SG-E Silver, total mg/l « 0.010 « 0.010 - 0.010 « 0.010 «= 0.010 «= 0.010 « 0.010 «= 0.010 

SG-E Chromium, total tmgtL «= 0.020 

SG-E Chromium, total (Low Level) ug/l 1.35 1.52 0.30 1.47 1.22 0.901 0.739 1.01 

SG-E Beryllium, total mg/L « 0.006 - 06.010 « 0.010 « 0.010 « 0.010 « 0.010 « 0.010 «=: 0.010 

SG-E Thallium, total mg/l «= 0.006 +: 0.005 « 0.005 «+ 0.005 «= 0.005 «= 0.0056 «= 0.008 «: 0.005 

SG-E Nickel, total mg/L +s 0.030 = 0.030 « 0.030 « 0.030 «= 0.030 «= 0.030 «= 0.030 + 0.030 

$G-E Antimony, total mgsL « 0.005 «= 0,005 « 0.005 « 0.005 «+ 0.005 «= 0.005 «= 0.005 «= 0.005 

SG-E Magnesium, total mgsL 16.0 15 16 16 16 17 15 16 

SG-E Phosphorus, clissolved mg/L 0.010 «= 0.05 - 0.05 « 0.05 «- 0.05 « 0.05 « 0.05 - 0.05 

SG-E Phosphorus, total mgsl 0.019 «= 06.05 «= 0.05 « 0.05 « 0.05 « 0.05 « 0.05 « 0.05 

SG-E Potassium, total mg/L 0.790 «= 1.0 « 1.0 « 1.0 « «1.0 = 1.0 1.1 « 1.0 

SG-E Sodium, total mg/L 2.41 2.3 2.4 2.4 2.5 2.7 2.3 2.5 

SG-E Sodium Absorption Ratio std 0.086 0.085 0.087 0.086 0.09 0.09 0.08 0.09 

SG-E Aluminum, total ug/L 12.5 29.0 31.1 73.3 19.9 10.7 10.7 40.5 

SG-E Cadinium, total ugsL « 0.006 «= 0.006 -¢ 0.0039 «= 0.006 «= 0.006 « 0.003 «+: 0003 +: 0.003 

SG-E Copper, total ug/L 0.252 0.148 0.193 0.649 0.107 0.311 0.157 0.382 

SG-E Lead, total ug/t 0.090 0.0703 0.057 0.192 0.039 0.039 0.022 0.062 

SG-E Mercury, total ngZL 0.86 0.877 1.19 0.6 0.7 0.68 0.94 1.36 

SG-E Zinc, total ug/L 0.95 1.19 6.66 3.36 0.95 0.754 0.571 0.892 

(PHT): Past Hold Time 
01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-9§ Apr-9§ 
eS — 

SG-HC pH (Fielcl) S.U. 6.54 

SG-HC pH, Lab S.U. 6.3 

SG-HC Concuectivity (Fielcl) umhos 34.7 

SG-HC Temperature (Fielct) Degrees C 4.8 

SG-HC Temperature (Field-DO Meter) Degrees C 4.8 

8SG-HC Dissolved Oxygen (Field) % 12.7 

SG-HC Anmmonia mg/l . 0.2 

SG-HC Chioride mgt 3 

SG-HC Cyanicle, total ugst = 20 

SG-HC Arsenic, total mg/l «| 0.005 

SG-HC Selenium, total mgsL «- 0.005 

SG-HC Silver, total mgst «- 0.010 

SG-HC Chromium, total mgs « 0.0050 

SG-HC Beryllium, total mg/L = 0.010 

SG-HC Thallium, total mg/l «= 0.005 

SG-HC Nickel, total mg/l «= 0.030 

SG-HC Antimony, total mg/l = 0.005 

SG-HC Aluminum, total ug/l = $0 

SG-HC Cadmium, total ug/L « ~§ 

SG-HC Copper, total ug/t = 30 

$G-HC Lead, total ug/L « $§0 

SG-HC Mercury, total ngs - 200 

SG-HC Zinc, total ug/L 9 20 

3. /-8-22 
(PHT): Past Hold Time OL-Fe b-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 $ep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-95 SSS ees 

SG-MC PH (Fielcl) $.U. 7.24 

SG-MC pH, Lab S.U. 7.0 

SG-MC Conductivity (Field) uMhos 61.6 

© SG-MC Temperature (Field) Degrees C 3.9 

SG-MC Temperature (Field-DO Meter) Degrees C . 3.5 

SG-MC Dissolved Oxygen (Field) % 11.8 

SG-MC Ammonia ngft 0.2 

SG-MC Chloride mg/L 4 

SG-MC Cyanide, total ug/L “ 20 

SG-MC Arsenic, total mgt 0.006 

SG-MC Selenium, total mgfl « 0.005 

SG-MC Silver, total mg/l «| 0.010 

SG-MC Chromium, total mg/l «= 90.0050 
| SG-MC Beryllium, total mg/L = 0.010 

SG-MC Thallium, total mgJl «: 0.005 
SG-MC Nickel, total mgs «| 0.030 

SG-MC Antimony, total mgt «— 0.005 

SG-MC Aluminum, total ug/l 160 
SG-MC Cadmium, total ugsh " § 

SG-MC Copper, total ugsL « 30 
SG-MC Lead, total ugéL « §0 

SG-MC Mercury, total ng/L «: 200 

SG-MC Zinc, total ugsL “— 20 

(PHT): Past Holcl Time O1-Peb-96



OMC Surface Water : November 1993 Through April 1995 

nO
 a_i 05 FeD-05  Mar-05 ——Apr-95_ 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar-95 Apr-98 

SG-NC pH (Fielcl) $.U. 
§.94 

SG-NC pH, Lab $.U. 
6.1 

SG-NC Conductivity (Fielc) umhos 
32.5 

© 

SG-NC Temperature (Field) Degrees C 
3.9 

SG-NC Temperature (Field-DO Meter) Degrees C 
4.0 

SG-NC Dissolved Oxygen (Field) % , 11.25 

SG-NC Ammonia mgt 
0.2 

SG-NC Chioricde mg/l 
4 

SG-NC Cyanice, total ugél 
« 20 

SG-NC Arsenic, total mgZl 
0.006 

SG-NC Selenium, total mg/l 
« 0.005 

SG-NC Silver, total mgJb 
« 0.010 

SG-NC Chromium, total mg/l 
«: 0.0050 

SG-NC Beryllium, total mg/l 
« 0.010 

SG-NC Thallium, total mg/L 
+: 0.005 

SG-NC Nickel, total mg/l 
«- 0.030 

SG-NC Antimony, total mgsL 
- 0.005 

SG-NC Aluminum, total ugit 
180 

SG-NC Cadmium, total ug/t 
« § 

SG-NC Copper, total ug/L 
= 30 

SG-NC Lead, total ug/L 
« $§0 

SG-NC Mercury, total ngfh 
«; 200 

SG-NC Zinc, total ugs/l 
= «~20 

(PHT) : Past Hold Time 
01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Felb-95 Mar-95 Apr-95 

SG-PR pH (Field) $.U. 7.13 

SG-PR pH, Lab 8.U. 6.7 

SG-PR Conductivity (Fielcl) umbhos 44.4 

SG-PR Temperature (Fielcl) Degrees C $.8 

SG-PR Temperature (Fielcd-DO Meter) Degrees C . §.25 

SG-PR Dissolved Oxygen (Fielcl) % 12.6 

SG-PR Ammonia mg/L . 0.2 

, SG-PR Chlorice mast 4 

SG-PR Cyanicle, total ug/l = 20 

SG-PR Arsenic, total mast «: 0.005 

SG-PR Selenium, total mgt 0.006 

SG-PR Silver, total mgtl = 0.010 

SG-PR Chromium, total mg/l «; 0.0050 

SG-PR Beryllium, total mg/L -- 0.010 

$G-PR Thallium, total mg/L «= 0.005 

SG-PR Nickel, total mg/l « 0.030 

SG-PR Antimony, total mg/L «=: 0.005 

SG-PR Aluminum, total ug/L 110 

SG-PR Cadmium, total ug/L « ~§ 

SG-PR Copper, total ugsh « 30 

SG-PR Lead, total ugét «: $0 

SG-PR Mercury, total ngsl = 200 

SG-PR Zinc, total ug/L 20 

3./-8-25 
(PHT): Past Hold Time O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

a 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 

$G-V pH (Fielcl) $.U. 6.67 7.56 7.28 7.55 7.26 7.18 7.11 7.05 6.69 7.03 

SG-V pH, Lal $.U. (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) 

SG-V Conductivity (Field) umhos 207 198 229 262 201 178 106 171 184 182 

$SG-V Conductivity, Lab wumMhos 207 204 238 248 211 176 124 161 154 205 

SG-V Temperature (Fielcl) Degrees C 0.7 0.6 0.8 0 2.0 2.1 8.3 13 18.5 20.2 

$G-V Temperature (Field-DO Meter) Degrees C 2.1 8 12.0 18 20 

$G-V Dissolvecdl Oxygen (Fielcl) % 6.4 8.4 i 2.8 6.0 10.6 9.2 8.9 6.3 7.1 

SG-V Fecal Coliform MPN + 1.00 

SG-V Alkalinity mg/L 100 94.0 117 122 103 82.0 §$.0 7§.2 72.0 98.0 

$G-V Alkalinity, Bicarbonate mg ft 100 94.0 117 122 103 82.0 §5.0 75.2 72.0 98.0 

SG-V Alkalinity, Carbonate mg/l « §,00 « §.00 « §.00 0 0 0 0 0 « 0 0 

SG-V Alkalinity, Hyciroxicde mgy/e 0 0 0 0 0 «= ~O 0 

$G-V Hardness mg/l 113 105 122 126 110 84.6 61.0 76.0 69.5 106 

SG-V Total Dissolveci Solids ng/L 127 194 102 153 125 98.0 94.0 79.0 100 119 

SG-V Total Suspended Solids mg/l « §.00 « §,00 8.00 + §.00 « §.00 8.00 «— §.00 « §.00 8.00 7.00 

$G-V Biological Oxygen Demancl mg/l 1.00 «- 1.00 « 3.00 6.00 8.00 6.00 7.00 4.00 «= $§.00 «= 3.00 

$G-V Chemical Oxygen Demand mgsL «| 20.0 21.0 « 20.0 «= 20.0 18.0 17.0 28.0 23.0 34.0 29.0 

SG-V Chemical Oxygen Demand, Low Level mg/L 

SG-V Animonia mg/L 0.446 0.482 0.392 0.179 == 0.100 0.157 = 0.100 «= 0.100 «= 0.100 

$G-V Nitrate mg/L (PHT) (PHT) (PHT) (PHT} (PHT) «= 0.800 0.728 (PHT) (PHT) (PHT) 

SG-V Nitrogen, Total Kjeldahl mg/L 0.560 0.560 0.980 1.82 0.392 0.476 8.54 0.308 0.420 0.420 

SG-V Chlorice mg/L 4 3 3 3 3 3 3 3 3 3 

SG-V Fluoride mg/L “= 0.100 « 0.100 « 0.100 «= 0.100 «= 0.100 - 0.100 0.454 0.497 « 0.100 « 0.100 

$G-V Sulfate mg/L §.15 4.75 §.47 §.70 §.73 §.10 4.18 6.00 6.00 

SG-V Cyanide, total ugiL = 20 = 20 «20 «= 20 «= 20 «= 20 « 20 = 20 = 20 « 20 

SG-V Oil & Grease mg/L = 1.02 « 1,00 « 1.02 “4.01 « 1.00 « 1.92 “1.53 = 1.03 "= 1.05 “= 1.01 

SG-V Turbidity, Lal NTU (PHT) (PHT) (PHT) (PHT) (PHT) 2.10 3.30 (PHT) (PHT) (PHT) 

SG-V Cations Meqil 2.32 2.19 2.43 2.70 2.26 1.92 1.23 1.48 1.67 2.20 

$G-V Anions Meq/L 1.86 1.74 2.14 2.21 1.90 1.54 1.10 1.48 1.83 

$G-V Cation and Anion Balance % 11.0 11.6 6.S$2 10.0 8.50 14.3 $.66 7.85 9.18 

SG-V Boron, total mg/l 0.123 0.106 « 0.100 -« 0.100 «= 0.100 -« 0.100 «= 0.100 «= 0.100 «= 0.100 « 9.100 

SG-V Calcitum, total mg/l 25.2 23.9 25.4 29.7 24.4 20.7 12.6 17.8 17.3 23.8 

$G-V Arsenic, total mg/L «= 0.005 «= 0.005 -« 0.005 «= 0.005 « 0.005 -« 0.005 « 0.006 « 0.005 «= 0.005 +: 0.005 

SG-V Barium, total mgt 0.011 = 0.010 0.012 0.014 0.011 « 0.010 «= 0.010 «= 0.010 0.011 0.014 

SG-V iron, dissolved mgsl 0.167 0.356 0.182 0.176 0.150 0.227 0.446 0.170 0.351 0.346 

SG-V Iron, total mg/L 0.296 0.389 0.392 0.410 0.412 0.409 0.716 0.450 0.674 0.540 

$G-V Manganese, clissolveci mg/L 0.026 0.041 0.064 0.071 0.0§2 0.024 «= 0.010 « 0.010 «= 0.010 0.022 

SG-V Manganese, total mgs 0.038 0.045 0.092 0.117 0.084 0.057 0.037 0.061 0.080 0.078 

SG-V Molybclenum, total mg/L « 0.020 « 0.020 «= 0.020 « 0.020 «= 0.020 «= 0.020 «= 0.020 « 0.020 «= 0.020 « 0.020 © 

$G-V Selenium, total mg/L « 0.005 -« 0.005 « 0.005 «+ 0.008 «= 0.005 «+ 0.005 «= 0.005 «= 0.005 «= 0.005 « 0.005 

$G-V Silver, total mg/L «= 0.010 = 0.010 « 0.010 -: 0.010 «= 0.010 «= 0.010 «= 0.010 «= 0.010 = 0.010 = 0.010 

$G-V Chromium, total mg/L « 0.020 « 0.020 « 0.020 «= 0.020 « 0.020 « 0.020 «= 0.020 « 0020 « 0.020 «=: 0.020 

$G-V Chromium, total (Low Level) ugsL 0.470 0.470 0.900 0.90 0.59 

SG-V Beryllium, total mg/L « 0.001 - 0.001 -: 0.001 - 0.001 « 0.005 -« 0.005 «= 0.0065 «= 0.006 «= 0.005 = 0.005 

SG-V Thallium, total mg/l « 0.005 « 0.005 «+ 0.005 «= 0.006 «= 0.005 «= 0.005 «= 0.005 «= 0.005 «= 0.005 «= 0.005 

$G-V Nickel, total mg/L « 0.030 « 0.030 « 0.030 « 0.030 «= 0.030 -« 0.030 «= 0.030 «= 0.030 « 0.030 « 90.030 

$G-V Antimony, total mg/L « 0.005 «= 0.005 -« 0.006 «+ 0,008 « 0.006 «= 0.006 = 0.005 «= 0.005 «+: 0.005 « 0,005 

$G-V Magnesium, total mg 11.4 10.6 12.6 13.1 11.0 9.42 §.90 8.98 8.72 11.2 

$G-V Phosphorus, clissolveci mg/l -¢ 0.063 « 0.050 «= 0.060 «= 0.080 « 0.0680 «= 0.050 «= 0.050 0.013 0.022 

SG-V Phosphorus, total mg/L 1.11 «= 0.050 «= 0.050 0.050 «= 0.050 « 0.050 0.059 0.036 0.043 

SG-V Potassium, total mgsL « 1.00 «= 1,00 « 1.00 0.960 1.00 0.850 0.960 0.620 -« 0.600 «+: 0.600 

$G-V Sodium, total mg/L 2.91 2.90 2.96 2.76 2.54 2.21 2.04 2.09 2.12 2.10 

SG-V Sodium Absorption Ratio stcl 0.121 0.124 0.120 0.106 0.107 0.101 0.119 0.101 0.104 0.089 

SG-V Aluminum, total ug/L 18.3 37.7 — 19.7 27.7 23.9 $6.1 40.3 33.0 36.5 $6.4 

$G-V Cacdiimiuin, total ug/L 0.024 0.011 0.013 0.008 0.005 0.006 «: 0.006 0.005 0.005 0.07 

$G-V Copper, total ug/L 0.222 0.180 0.179 0.199 0.204 0.550 0.360 0.318 0.291 0.363 

$G-V Lead, total ug/t 0.126 0.198 0.145 0.138 0.160 0.298 0.309 0.156 0.206 0.193 

$G-V Mercury, total ng/L 2 2 1 1 2 2 4 2 2.48 2.41 

SG-V Zinc, total ug/L 0.890 1.04 1.04 1.05 1.70 1.67 1.96 1.36 1.48 3.21 

3.7-8-26 
(PHT): Past Holct Time O1-Peh-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Unite Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-95 

$G-V pH (Field) S.U. 7.37 7.02 6.84 7.08 

$G-V pH, Lab S.U. (PHT) 7.7 6.6 7.0 

SG-V Conductivity (Field) umhos 192 194 169 158.7 

SG-V Conductivity, Lal umhos 197 

SG-V Temperature (Field) Degrees C 18.8 16.0 19.8 9.2 

$G-V Temperature (Fielcd-DO Meter) Degrees C 18 16 20 9.5 

$G-V Dissolved Oxygen (Fielcl) % 8.0 9.5 - 7.6 8.1 

SG-V Fecal Coliform MPN 

$G-V Alkalinity mgsL 94.0 99 35 71 

SG-V Alkalinity, Bicarbonate mgfL 94.0 99 35 71 

SG-V Alkalinity, Carbonate mg/L 0 «= §  § x § 

$G-V Alkalinity, Hyclroxicde mg/L 0 « § “= § = § 

SG-V Hardiness mg/l 114 140 90 

$G-V Total Dissolved Solids mg/l 112 140 120 92 

SG-V Total Suspended Solids mg/L = $.00 = § =“ = § 

$G-V Biological Oxygen Demand mg/L 7.00 "= 2 9.0 «= § 

SG-V Chemical Oxygen Demand mgZL 18.0 

$G-V Chemical Oxygen Demand, Low Level mg/L 20 61 36 

SG-V Ammonia mgA « 0.100 « 0.1 -— 0.1 “ 0.1 

$G-V Nitrate mg/L (PHT) « 0.5 «= 0.042 « 0.60 

$G-V Nitrogen, Total Kjelcahi mg/L 0.448 0.6 0.9 0.7 

SG-V Chioricde mg/L 3 3 2 3 

SG-V Fluorice mg/L “= 0.100 «= 0.1 « 0.1 « (0.1 

8SG-V Sulfate mg/l 10.0 26 16 

SG-V Cyanide, total ugh = 20 «20 «= 10 «= 20 
$G-V Oil & Grease mg/l « 1.02 5.6 « 4.6 13 

SG-V Turbidity, Lal NTU 1.80 = 0.5 1.5 

$G-V Cations Mecq/L 2.13 2.066 0.964 1.717 

$G-V Anions Meq/L 1.83 1.707 1.172 1.584 

$G-V Cation and Anion Balance % 7.46 9.51 -9.72 4.03 

$G-V Boron, total mg/l “ 0.100 = 0.20 « 0,20 « 0.10 

SG-V Calcium, total mg/l 22.0 21 10 18 

SG-V Arsenic, total mg/L = 0.005 -« 0.005 «=: 0.005 «= 0.005 

SG-V Barium, total mg/L 0.014 0.011 0.011 0.010 

SG-V Iron, clissolvect mg/L 0.137 0.13 0.53 0.64 

SG-V Iron, total mg/L 0.367 0.26 0.74 0.83 

SG-V Manganese, clissoivec mgéA «= 0.010 « 0.010 -« 0.010 0.031 

SG-V Manganese, total mgft 0.047 0.025 0.025 0.053 

© SG-V Molybdenum, total ng/L « 0.020 «= 0.020 «= 0.020 + 0.020 

$G-V Selenium, total mg/l “= 0.005 «= 0.0056 «= 0.006 «= 0.005 

8G-V Silver, total mg/L “= 0.010 « 0.010 « 0.010 «= 0.010 

$G-V Chromium, total mg/L « 0.020 

8G-V Chromium, total (Low Level) ugél 0.42 0.617 0.726 «= 0.30 

SG-V Beryllium, total mg/L «“ 0.005 «+ 0.010 «= 0.010 «= 0.010 

$G-V Thallium, total mg/L “ 0.005 «: 0.005 «+: 0.005 «= 0.005 

8G-V Nickel, total ngs « 0.030 «: 0.030 « 9.030 + 6.030 

$G-V Antimony, total mg/L “= 0.005 «= 0.005 «= 0.005 «= 0.005 

SG-V Magnesium, total mg/L 11.2 11 4.7 8.6 

$G-V Phosphorus, dissolvec! mg/L 0.016 «= 0.05 « 0.05 «= 0.05 

$G-V Phosphorus, total mg/L 0.031 0.019 «: 0.05 « 0.05 

$G-V Potassium, total mgt “ 0.600 «= 1.0 « 1.0 “= 1.0 

SG-V Sodium, total mg/L 2.30 2.2 1.3 2.1 

8G-V Sodium Absorption Ratio std 0.099 0.097 0.085 0.102 

SG-V Aluminum, total ugse 23.7 24.9 99.5 64.6 

SG-V Cacnium, total ug/L 0.006 «: 0.006 0.0126 =: 0.0039 

$G-V Copper, total ug/L 0.532 0.304 0.486 1.55 

$G-V Lead, total ug/. 0.174 0.0925 0.316 0.188 

$G-V Mercury, total ng/L 1.92 1.15 7.16 3.32 

8G-V Zinc, total ug/L 2.69 0.795 3.67 2.31 

3.7-8-27 
(PHT): Past Hold Time O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fel-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 JSul-94 

SG-Y pH (Fielcl) S.U. 7.40 7.50 10.87 7.28 6.84 7.72 6.47 6.74 6.44 

SG-Y pH, Lab S.U. (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) (PHT) 

$G-Y Conductivity (Fielc) umbos 139.7 171 137 191 155 118 136 92 138 

SG-Y Conductivity, Lab umbos 122 127 144 188 157 113 97.1 100 104 

SG-Y Temperature (Fielcl) Degrees C 1.3 1.7 1.1 9.0 4.5 9.5 11.8 18.8 21.9 

SG-Y Temperature (Field-DO Meter) Degrees C 10 11.7 18 22 

SG-Y Dissolved! Oxygen (Field) % 8.4 9.3 95 6.9 11.4 9.8 10.3 6.2 6.6 

$G-Y Alkalinity mgsL $4.0 56.0 64.0 88.3 74.0 $2.4 42.4 41.0 48.0 

SG-Y Alkalinity, Bicarbonate mg/L $4.0 §6.0 64.0 88.3 74.0 $2.4 42.4 41.0 48.0 

$G-Y Alkalinity, Carbonate mg/L « §.00 “ §.00 «= $§,00 0 9 9 0 “= 0 0 

SG-Y Alkalinity, Hyclroxicle mg/l 0 0 0 0 9" 0 0 

$G-Y Hardiness mg/l 64.3 72.9 72.7 93.2 72.0 $4.0 39.6 38.8 §0.1 

$G-Y Total Dissolved Solids mg/L 74.0 82.0 113 135 101 90.0 $7.0 62.0 69.0 

SG-Y Total Suspended Solids mg/L « §.00 « §,00 - §.00 « §.00 « §.00 «= §.00 « §.00 “ §.00 «= §.00 

SG-Y Biological Oxygen Demand mg/L 2.00 « 14.00 « 3.00 9.00 8.00 6.00 6.00 “~ 3.00 «= 3.00 

$G-Y Chemical Oxygen Demand mg/l 32.0 31.0 33.0 20.0 21.0 21.0 24.0 30.0 36.0 

SG-Y Chemical Oxygen Demand, Low Level mg/L 

$G-Y Ammonia mg/L 0.672 0.112 0.810 « 0.100 - 0.100 « 0.100 «= 0.100 0.190 «=: 0.100 

$G-Y Nitrate mg/L (PHT) (PHT) (PHT) (PHT) «= 0.600 «=: 0.500 (PHT) (PHT) (PHT) 

SG-Y Nitrogen, Total Kjelcahl mg/L 7.00 0.532 1.76 0.504 0.756 0.448 0.784 0.588 0.616 

$G-Y Chloride mg/l 3 2 3 3 3 3 3 2 2 

SG-Y Fiuorice mg/l «= 0.100 «=: 0.100 +: 0.100 s 0.100 -« 0.100 = 0.100 0.477 «= 0.100 «= 0.100 

SG-Y Sulfate mg/L 3.61 3.47 3.94 §.61 4.83 4.19 5.00 §.10 

SG-Y Cyanide, total ug/L « 20 9 20 «“ 20 « 20 = 20 « 20 «| 20 « 20 « 20 

SG-Y Oil & Grease mg/L «1,01 « 17.00 “= 1.01 « 1.00 - 0.850 «= 1.20 « 1.09 “1.15 «: 1,06 

$G-Y Turliclity, Lal NTU (PHT) (PHT) (PHT) (PHT) 1.70 4.10 (PHT) (PHT) (PHT) 

$G-Y Cations Meqit 1.34 1.36 1.48 1.95 1.67 1.1§ 0.895 1.05 1.12 

$G-Y Anions Meq/L 1.04 1.07 1.22 1.66 1.39 1.02 0.895 0.957 

SG-Y Cation and Anion Balance % 12.7 11.9 9.77 8.02 8.99 6.10 7.22 7.67 

$G-Y Boron, total mg/L 0.126 + 0.100 «=: 0.100 « 0.100 «= 1.00 s 0.100 « 0.100 «= 0.100 -« 0.100 

SG-Y Calcium, total mg/L 14.4 14.8 15.6 21.1 18.0 12.0 10.5 10.7 12.3 

SG-Y Arsenic, total myst es 0.008 «= 0.005 «= 0.005 « 0.005 -« 0.006 «= 0.006 «= 0.005 «= 0.005 «= 0.005 

$G-Y Barium, total mgt 0.011 «= 0.010 0.012 0.014 0.012 «= 0.010 «: 0.010 0.010 0.010 

8G-Y lron, cissolveci mg/L 0.273 0.404 0.304 0.392 0.243 0.196 0.141 0.188 0.261 

SG-Y lron, total mg/L 0.377 0.391 0.420 0.579 0.397 0.360 0.321 0.341 0.379 

$G-Y Manganese, dissolved mast 0.020 0.037 0.075 0.162 0.017 «= 0.010 « 0.010 «= 0.010 + 0.010 

8G-Y Manganese, total mg/L 0.030 0.038 0.079 0.219 0.070 0.053 0.026 0.06§ 0.060 

$G-Y Molybcenuin, total mg/L « 0.020 «+ 0.020 « 0.020 = 0.020 « 0.020 «= 0.020 «= 0.020 «= 0.020 +: 0.020 

8G-Y Selenium, total mg/L - 0.005 « 0.005 = 0.005 « 0.005 -« 0.005 «= 0.006 «= 0.005 «=: 60.006 «= 0.005 © 

$G-Y Silver, total mg/L - 0.010 « 0.010 = 0.010 «= 0.010 « 0.010 «= 0.010 «= 0.010 «= 0.010 «= 0.010 

$G-Y Chromium, total mg/l «= 0.020 «+ 0.020 « 0.020 «= 0.020 « 0.020 «= 0.020 «= 0.020 «= 0.020 «: 0.020 

$SG-Y Chromium, total (Low Level) ugil 0.390 0.390 0.680 0.45 0.45 

$G-Y Beryllium, total mg/L - 0.001 «= 0.001 =: 0.001 = 0.005 « 0.008 -« 0.005 «= 0.005 = 0.005 «: 0.005 

SG-Y Thallium, total mg ft = 0.005 «= 0.005 «= 0.005 «= 0.005 «= 0.005 «= 0.006 «= 0.005 = 0.005 =: 0.005 

SG-Y Nickel, total mg/L “= 0.030 + 0.030 -« 0.030 «= 0.030 « 06.030 «= 0.030 +: 0.030 «= 0.030 = 0.030 

SG-Y Antimony, total mgsL “= 0.006 «= 0.006 « 0.005 - 0.005 = 0.005 «= 0.005 «= 0.005 «= 0.005 «+ 0.005 

SG-Y Magnesium, total mg/L 6.31 6.34 7.24 9.19 7.91 §.36 5.04 §$.02 §.26 

SG-Y Phosphorus, dissolved mg/l 0.176 «= 0.050 = 0.050 <= 0.050 « 0.050 = 0.050 0.009 0.016 

SG-Y Phosphorus, total mg/L 0.767 - 0.0680 + 0.050 «= 0.0680 -« 0.080 «= 0.050 0.031 0.047 

SG-Y Potassium, total mgt « 1,00 « 1.00 = 1.00 0.880 0.880 0.840 0.900 0.810 +: 0.600 

SG-Y Sodium, total mgsl 2.43 2.31 2.43 2.64 2.24 2.07 1.68 1.81 1.59 

SG-Y Sodium Absorption Ratio std | 0.134 0.127 0.127 0.121 0.111 0.125 0.107 0.114 0.096 

SG-Y Aluminum, total ug/L 21.8 30.2 $7.6 17.0 13.4 17.4 23.5 19.6 15.2 

SG-Y Cadmium, total ug/L 0.032 0.039 0.010 0.006 0.009 «= 0.006 0.003 0.004 0.003 

$G-Y Copper, total ug/t 0.360 4.09 0.137 0.250 0.242 0.280 0.646 0.389 0.374 

$G-Y Lead, total ug/L 0.166 0.225 0.098 0.141 0.130 0.179 0.160 0.212 0.236 

SG-Y Mercury, total nglL 2 2 2 2 1 2 2 2.19 2.48 

$G-Y Zinc, total ug/L 1.26 2.44 1.41 1.57 1.45 1.23 1.30 1.04 1.29 

(PHT): Past Hold Time 3 e /-8-28 O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95§ Fel-9§ Mar-9§ Apr-95 
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SG-Y pH (Field) 8.U. 7.01 7.01 7.13 7.16 

$G-Y pH, Lab S.U. (PHT) 7.6 6.9 6.9 

$G.-Y Concuetivity (Field) uimbhos 113 110.5 197 9§.3 

SG-Y Conductivity, Lab ulmhos 111 

$G-Y Temperature (Fielcl) Degrees C 20.3 17.3 19.9 12.2 

$G-Y Temperature (Field-DO Meter) Degrees C 20.5 17 20 12.5 

$G-Y Dissolved Oxygen (Fielcl) % 8.6 8.7 - 7.8 8.1 

SG-Y Alkalinity mgéL $2.0 $4 $1 41 

$G-Y Alkalinity, Bicarbonate mgsl $2.0 $4 §1 41 

$G-Y Alkalinity, Carbonate mg/L 0 a § “ 5 = § 

$G-Y Alkalinity, Hydroxice mg/t 0 a § « § a 

SG-Y Hardness mgt 62.0 64 48 

SG-Y Total Dissolved Solids mg/L 77.0 98 110 50 

8G-Y Total Suspended Solids mg/L $.00 = § «= = § 

$G-Y Biological Oxygen Demand mg/l 7.00 “= 2 = 8 — 3 

SG-Y Chemical Oxygen Demand mg/l 28.0 

8G-Y Chemical Oxygen Demanc, Low Level mg/t 30 35 46 

8G-Y Ammonia mg/L «= 0.100 «= 0.1 « 0.2 0.2 

SG-Y Nitrate mg/L (PHT) = 0.5 = 0.042 «© 0.90 

$G-Y Nitrogen, Total Kjeldahl mg/l 0.560 1.0 0.7 0.9 

SG-Y Chlorice mg/L 2 2 2 4 

$G-Y Fluoride mg/l « 0.100 « O.1 "= 0.1 = 0.1 

$G-Y Sulfate mg/L 10.0 12 21 

$G-Y Cyanide, total ug/l «= 20 “= 20 « 10 

SG-Y Oil & Grease mg/L = 1.01 6.2 4.6 7.6 
$G-Y Turbidity, Lal NTU (PHT) 2.5 3.3 

SG-Y Cations Meq/L 1.21 1.171 1.150 0.986 

$G-Y Anions Mec/L 1.11 0.941 1.142 0.552 

$G-Y Cation and Anion Balance % 4.06 10.8§ 0.32 28.25 

SG-Y Boron, total mg/L « 0.100 «= 0.20 « 0.20 - 0.10 

8G-Y Calcium, total mg/L 12.7 12 12 10 

$G.-Y Arsenic, total mgt « 0.005 «= 0.005 «= 0.008 -« 0.005 

$G-Y Barium, total mgsL 0.013 0.010 0.012 0.014 

SG-Y Iron, dissolved mg/L 0.188 0.062 0.11 0.64 

$G-Y Iron, total mgt 0.362 0.27 0.30 0.82 

$G-Y Manganese, clissolved mg/l «= 0.010 «= 0.010 «= 9.010 0.059 

SG-Y Manganese, total mg/l 0.094 0.050 0.089 0.090 

SG-Y Molybdenum, total mg fl «= 0.020 +s 0.020 « 0.020 -« 0.020 

© SG-Y Selenium, total mast “= 0.005 «= 0.005 «+ 0.005 « 0.005 

SG-Y Silver, total mg/t “= 0.010 «= 0.010 « 0.010 -« 0.010 

SG-Y Chromium, total mgsl «: 0.020 

$G-Y Chromium, total (Low Level) ugsl 0.34 0.515 0.496 « 0.30 

SG-Y Beryllium, total mg ft * 0.005 «= 0.010 =: 6.010 «= 0.010 

$G.-Y Thallium, total mgtL “= 0.005 « 0.006 + 0.006 -: 0.005 

$G-Y Nickel, total mgt « 0.030 «= 0.030 -« 0.030 - 0.030 

$G-Y Antimony, total mgtL “ 0.006 « 0.005 -« 6.005 «= 06.005 

$G-Y Magnesium, total mg/l 6.00 6.9 §.8 4.8 

8G-Y Phosphorus, dissolved mg/l 0.020 +»: 0.05 «; 0.05 «; 0.05 

SG-Y Phosphorus, total mg/L 0.045 0.034 = 0.05 « 0.05 

SG-Y Potassium, total mg/L “= 0.600 « 1.0 «= 1.0 “ 1.0 

$G-Y Sodium, total mg/L 1.86 1.8 1.7 1.6 

$G-Y Sodium Absorption Ratio stl 0.108 0.106 0.101 0.104 

SG-Y Aluminum, total ugél 17.6 26.1 40.0 60.7 

$G-Y Cadmium, total ug/l «= 0.006 -« 0.006 +: 0.006 0.0043 

$G-Y Copper, total ugél 0.598 0.270 0.454 0.389 

$G-Y Lead, total ug/l 0.307 0.198 0.2 0.256 

$G-Y Mercury, total ngs 3.60 1.33 2.39 4.55 

SG-Y Zinc, total ugsL 3.73 1.84 1.65 2.62 

3./-8-29 
(PHT) : Past Hole Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

Ln OG aS Feb-95.)~«OMar-95. Apr-95 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar-95 Apr-95 

WR-HR-01 pH (Field) $.U. 
7.80 

WR-HR-01 pH, Lab S.U. 
6.8 

WR-HR-0O1 Conductivity (Field) umhos 
86.8 

WR-HR-01 Temperature (Fielcl) Degrees C 
3.7 

WR-HR-01 Temperature (Field-DO Meter) Degrees © . 4.75 

WR-HR-O1 Dissolved Oxygen (Fielcl) % 
13.0 

WR-HR-0O1 Alkalinity mg/L . 
31 

WR-HR-01 Alkalinity, Bicarbonate mg/L 
31 

WR-HR-01 Alkalinity, Carbonate mg/l 
os § 

WR-HR-O 1 Harciness mgfl 
34 

WR-HR-01 Total Dissolved Solids mgt 
78 

WR-HR-01 Total Suspended Solids mg/l 
“= § 

WR-HR-01 Biological Oxygen Demand mg/L 
oS 

WR-HR-01 Chemical Oxygen Demanc, Low Level mgt 
25 

WR-HR-0O1 Ammonia mg/L 
0.2 

WR-HR-O1 Nitrate mgt 
« 0.50 

WR-HR-O1 Nitrogen, Total Kjelcahi mg/L 
0.5 

WR-HR-0O1 Chioricde mg/L 
6 

WR-HR-01 Fluorice mg/l 
= 0.1 

WR-HA-01 Sulfate mg/L 
§.3 

WR-HR-O1 Cyanide, total ug/L 
«= 20 

WR-HR-O1 Oil & Grease mg/l 
«= 4,6 

WR-HR-01 Turbidity, Lal NTU 
3.7 

WR-HR-O 1 Cations Mecq/L 
0.92 

WR-HR-01 Anions MeqiL 
0.79 

WR-HR-O1 Cation and Anion Balance % 
7.57 

WR-HR-O1 Boron, total mg/l , «: 0.10 

WR-HR-01 Calcium, total mg/l 
8.9 

WR-HR-01 Arsenic, total mg/l 
« 0.005 

WR-HR-01 Barium, total mg/l 
- 0.010 

WR-HR-0O 1 lron, dissolvecl mg/L 
0.45 

WR-HR-01 Iron, total mg/L 
0.77 

WR-HR-01 Manganese, clissolvec! ng/L 
0.042 

WR-HR-01 Manganese, total math 
0.054 

WR-HR-01 Molybdenum, total mg/L 
« 0.020 

WR-HR-01 Selenium, total mg/l 
« 0.005 

WR-HR-01 Silver, total mg/L 
«= 0.010 

WR-HR-01 Chromium, total mg/L 
« 0.005 

WR-HR-01 Beryllium, total mg/l 
= 0.010 © 

WR-HR-01 Thallium, total mg/l 
«= 0.005 

WR-HR-O1 Nickel, total mg/L 
« 0.030 

WR-HR-0O1 Antimony, total myst 
«= 0.005 

WR-HR-01 Magnesium, total mg 
2.9 

WR-HR-O1 Phosphorus, dissolved mg/L 
*« 0.05 

WR-HR-O1 Phosphorus, total mgsl 
0.053 

WR-HR-01 Potassium, total mg fl 
1.5 

WR-HR-01 Sodium, total mgt 
4.5 

WR-HR-O1 Sodium Absorption Ratio atel 
0.34 

WR-HRA-01 Aluminum, total ug/L 
« §0 

WR-HR-01 Copper, total ug/L 
« 30 

WR-HR-01 Leacl, total ug/L 
« §0 

WR-HR-01 Mercury, total ng/L 
«: 200 

WR-HR-01 Zinc, total ug/L 
« 20 

3. /-8-30 
(PHT): Past Hold Time 

01-Feb-96



CMC Surface Water : November 1993 Through April 1995 
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WR-HR-02 pH (Fielcl) S.U. 7.71 

WR-HR-02 pH, Lal $.U. 6.8 

WR-HR-02 Conductivity (Field) umhos 87.5 

© WR-HR-02 Temperature (Fielcl) Degrees C 3.6 

WR-HR-02 Temperature (Fielcl-DO Meter) Degrees C . 4.75 

WR-HR-O2 Dissolved Oxygen (Field) % 13.0 

WR-HR-02 Alkalinity mgil . 30 

WR-HR-02 Alkalinity, Bicarbonate mg/l 30 

WR-HR-02 Alkalinity, Carbonate mg/l o «=«§ 

WR-HR-02 Harciness mg/L 3§ 
WR-HR-02 Total Dissolved Solids mg/l 94 

WR-HA-02 Total Suspended Solids mg/L a 

WR-HR-02 Biological Oxygen Demancl mg/l « 3 

WR-HR-02 Chemical Oxygen Demand, Low Level mgst 20 

WR-HR-02 Ammonia mgt 0.1 
WR-HR-02 Nitrate mg/l « 0.50 

WR-HR-02 Nitrogen, Total Kjeldahl mg/l 0.5 

WR-HR-02 Chloride mg/L 6 

WR-HR-02 Fluoricle mg/L « 0.1 

WR-HR-02 Sulfate mg/l $.3 
WR-HR-02 Cyanicle, total ugiL “ 20 

WR-HR-02 Oil & Grease mg/L - 4.6 

WR-HR-02 Turloictity, Lals NTU 3.8 

WR-HR-02 Cations Meqil 0.90 

WR-HA-02 Anions Meqi. 0.77 
WR-HR-02 Cation and Anion Balance % 7.67 

WR-HR-02 Boron, total mg/L « 0.10 

WR-HR-02 Calcium, total mgfl 8.9 

WR-HR-02 Arsenic, total mash « 0.005 

WR-HR-O2 Barium, total mg/h - 0.010 
WR-HR-02 Iron, dissolveci mg/l 0.4§ 
WR-HR-02 Iron, total mg/L 0.75 
WR-HR-02 Manganese, dissolved mg/L 0.042 
WR-HR-02 Manganese, total mg/l 0.064 
WR-HR-02 Molybcenum, total mgs «— 0.020 
WR-HR-02 Selenium, total mg/L « 0.005 
WR-HR-02 Silver, total mg/L « 0.010 
WR-HR-02 Chromium, total mg/L « 0.005 

© WR-HR-02 Beryllium, total mgft «-! 0.010 
WR-HR-02 Thallium, total mgsl « 0.005 
WR-HR-02 Nickel, total mg/l « 0.030 
WR-HR-02 Antimony, total mg/l «: 0.005 
WR-HR-02 Magnesium, total mg/L 2.9 
WR-HR-02 Phosphorus, clissolved mg/l « 0.05 
WR-HR-02 Phosphorus, total mgsl 0.06 
WR-HR-02 Potassium, total mg/L 1.5 
WR-HR-02 Sodium, total mg/L 4.1 
WR-HR-02 Sodium Absorption Ratio std 0.31 
WR-HR-02 Aluminum, total ugst - $0 

WR-HR-02 Copper, total ug/L « 30 
WR-HR-02 Leacl, total ug/L « $0 
WR-HR-02 Mercury, total ngsL «: 200 

WR-HR-02 Zinc, total ug/l « 20 

(PHT): Past Hold Time OL-Peb-96



| 

CMC Surface Water : November 1993 Through April 1995 

a 
oS Febeo5)~~SCMar-95 Apr-95 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-95 

SG-WR-3 pH (Fielcl) $.U. 7.28 

SG-WR-3 pH, Lab $.U. 7.0 

SG-WR-3 Conductivity (Field) umhos 80.1 

SG-WR-3 Temperature (Field) Degrees C 4.8 

SG-WR-3 Temperature (Field-DO Meter) Degrees C 4.78 

SG-WR-3 Dissolved Oxygen (Fielcl) % 14.05 

SG-WR-3 Ammonia mg/L 0.2 

SG-WR-3 Chioricde mg/L 2 

SG-WR-3 Cyanicle, total ug/L «= 20 

SG-WR-3 Arsenic, total mg/L 0.005 

SG-WR-3 Selenium, total mgsl «= 0.005 

SG-WR-3 Silver, total mgfl «- 0.010 

SG-WR-3 Chromium, total mg/L « 0.0056 

SG-WR-3 Beryllium, total mg/L « 0.010 

SG-WR-3 Thallium, total mg/L = 0.005 

SG-WR-3 Nickel, total mgsL « 0.030 — 

SG-WR-3 Antimony, total mg « 0.005 

SG-WR-3 Aluminum, total ug/l « §0 

SG-WR-3 Cadmium, total ug/L «= § 

SG-WR-3 Copper, total ugéL « 80 

SG-WR-3 Lead, total ug/L «- §0 

SG-WR-3 Mercury, total ng/L « 200 

SG-WR-3 Zinc, total ug/L « 20 

3./-8-32 
(PHT): Past Hold Time 

O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jut-94 
EE el 

LG-07 pH (Field) S.U. 6.29 $.42 5.86 6.75 

LG-07 pH (Fielcl)-02' $.U. 

LG-07 pH (Fielcd)-07' $.U. 

© LG-07 pH (Fieicl)-10' S.U. 

LG-07 pH, Lab S.U. ; (PHT) (PHT) (PHT) 

LG-07 Conductivity (Field) umbhos 39 24 16 12,58 

LG-07 Conductivity (Fielcd)-O2' umhos . 

LG-07 Conductivity (Fielcd)-07' umhos 

LG-07 Conductivity (Fielcd)-10° umhos 

LG-07 Conductivity, Lal umhos 17.4 17.0 17.0 17.7 

LG-07 Temperature (Field) Degrees C 8.3 13.3 18.4 25.3 

LG-07 Temperature (Fielcd}-02' Degrees C 

LG-07 Temperature (Field)-07' Degrees ¢ 

LG-07 Temperature (Fielcl)-10' Degrees C 

LG-07 Temperature (Field-DO Meter) Degrees C 8.0 18 

LG-07 Temperature (Field-DO Meter}-01' Degrees © 

LG-07 Temperature (Field-DO Meter}-02' Degrees C 

LG-07 Temperature (Field-DO Meter}-03' Degrees C 

LG-07 Temperature (Field-DO Meter)-04' Degrees C 

LG-07 Temperature (Field-DO Meter}-0§' Degrees C 

LG-07 Temperature (Field-DO Meter)-06' Degrees C 

LG-07 Temperature (Field-DO Meter)-07' Degrees C 

LG-07 Temperature (Field-OO Meter)-08' Degrees C 

LG-07 Temperature (Field-DO Meter)-09' Degrees © 

LG-07 Temperature (Fielcd-DO Meter)-10' Degrees C 

LG-07 Temperature (Field-DO Meter)-11' Degrees C 

LG-07 Temperature (Field-DO Meter)-12' Degrees C 

LG-07 Temperature (Field-DO Meter)-13' Degrees C 

LG-07 Temperature (Field-DO Meter)}-13.5' Degrees C 

LG-07 Temperature (Fietc-DO Meter)-14' Degrees C 

LG-07 Temperature (Field-DO Meter)-15' Degrees C 

LG-07 Temperature (Field-DO Meter)-16' Degrees © 

LG-07 Temperature (Field-DO Meter)-17' Degrees C 

LG-07 Temperature (Field-DO Meter)-18' Degrees C 

LG-07 Dissolved Oxygen (Field) % 8.2 6.2 
LG-07 Dissolved Oxygen (Fielcd)-Surface % 9.5 

LG-07 Dissolved Oxygen (Fielc)-01' % 

LG-07 Dissolved Oxygen (Fielcd)-02' % 

© LG-07 Dissolved Oxygen (Fielc)-03' % 

LG-07 Dissolved Oxygen (Field)-04' % 

LG-07 Dissolved Oxygen (Field)-05' % 

LG-07 Dissolved Oxygen (Fielcl)-06' % 

LG-07 Dissolved Oxygen (Fielcd)-07' % 

LG-07 Dissolved Oxygen (Fielcl)-08' % 

LG-07 Dissolved Oxygen (Fielc)-09' % 

LG-07 Dissolvecdl Oxygen (Fielcl)-10° % 

LG-07 Dissolved Oxygen (Fielc)-11' % 

LG-07 Dissolved Oxygen (Fielc)-12' % 

LG-07 Dissolvecl Oxygen (Fielc)-13' % 

LG-07 Dissolved Oxygen (Field)-13.5' % 

LG-07 Dissolved Oxygen (Field)-14' % 

LG-07 Dissolved Oxygen (Field)-15° % 

LG-07 Dissolved Oxygen (Fielc)-16' % 

LG-07 Dissolvecdi Oxygen (Fielc)-17' % 

LG-07 Dissolved Oxygen (Fielcd)-18' % 

LG-07 Dissolvecdi Oxygen (Field)-Bottom % 7.8 

LG-07 Alkalinity mg sl « 20.0 « 20.0 34.6 2.80 

LG-07 Alkalinity, Bicarbonate mg/t « 20.9 « 20.0 34.6 2.80 
LG-07 Alkalinity, Carbonate mgJL 0 0 0 0 

LG-07 Alkalinity, Hyctroxice mg/L 0 9 0 o 
LG-07 Harciness mgA «| §.00 «— §.00 8.32 $.97 

LG-07 Total Dissolved Solids mg/l 25.0 $3.00 29.0 33.0 

LG-07 Total Suspencied Solids mg/L «= §.00 = §.00 «= §.00 «- §.00 

LG-07 Biological Oxygen Demand mg/L 7.00 4.00 «- 3.00 « 3.00 

LG-07 Chemical Oxygen Demand mg/L 12.0 27.0 19.0 20.0 

LG-07 Chemical Oxygen Demand, Low Level mg/L 

LG-07 Animonia mg/L * 0.100 «=: 0.100 +: 0.100 + 0.100 

LG-07 Nitrate mg/L « 0.600 «= 0.600 -« 0.5600 + 0.500 

LG-07 Nitrogen, Total Kjeldahl mgA. 0.336 -< 0.200 0.308 0.252 

LG-07 Chlorice mg/L «1 1 1 1 

LG-07 Fluorice mg/L «= 0.100 0.218 «= 0.100 « 0.100 

LG-07 Sulfate mg/l 3.80 4.00 $.00 4.40 

LG-07 Cyanide, total ug/l «: 20 « 20 «: 20 «: 20 

LG-07 Oil & Grease mg/L «= 1.00 « 1.05 “1.02 “= 1.12 

LG-07 Turbidity, Lab NTU 2.00 0.770 0.492 1.90 

© LG-07 Cations Meq/t 0.146 0.066 0.058 0.079 

LG-07 Anions Meq/L 0.079 0.121 0.742 0.168 

LG-07 Cation and Anion Balance % 29.8 -30 -90 -40 

| 3. /-8-33 
(PHT): Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-9$ Felb-95 Mar-95 Apr-9§ 

LG-07 pH (Field) S.U. 6.48 6.37 6.56 6.62 6.24 

LG-07 pH (Fielcl)-02' S.U. §.76 

LG-07 pH (Field)-07' $.U. §.49 

LG-07 pH (Fielcl)-10' $.U. §.86 

LG-07 pH, Lab 8.U. (PHT) §.6 §.1 4.9 4.9 §.2 §.05 

LG-07 Conductivity (Field) umhos 12.58 18 16.98 18.87 47 

LG-07 Conductivity Flelc)-02° umhos . 34.6 

LG-07 Conductivity (Fielcd)}-07' umbhos 36.9 

LG-07 Conductivity (Fielc)-10' umhos §8.6 

LG-07 Conductivity, Lab umhos 17.6 

LG-07 Temperature (Fielcl) Degrees C 20.8 18.2 12.3 6.4 1.1 

LG-07 Temperature (Fielcl)-O2' Degrees C 4.9 

LG-07 Temperature (Fietcd)-07' Degrees C 3.8 

LG-07 Temperature (Fielcl)-10' Degrees C 4.9 

LG-07 Temperature (Field-DO Meter) Degrees C 21.0 18 12.5 6.5 1.75 0.75 0.25 

LG-07 Temperature (Fielc-OO Meter)-01° Degrees C 18 12.5 6.5 1.75 1.0 0.5 

LG-07 Temperature (Fielcl-DO Meter)-02° Degrees © 18 12.5 6.5 4.0 1.0 4.0 

LG-07 Temperature (Field-O0 Meter)-03' Degrees C 20.5 18 12.5 6.5 4.§ 3.0 4.5 

LG-07 Temperature (Field-DO Meter)-04' Degrees C 18 12.5 6.5 4.5 4.0 4.§ 

LG-07 Temperature (Field-DO Meter)-05' Degrees C 18 12.5 6.5 4.5 4.0 4.5 

LG-07 Temperature (Field-DO Meter)-06' Degrees C 20.0 18 12.5 6.5 4.5 4.0 4.5 

LG-07 Temperature (Field-OO Meter)-07' Degrees C 18 12.5 6.5 4.§ 4.0 4.5 

. LG-07 Temperature (Fielcd-DO Meter)-08' Degrees C 18 12.5 6.5 4.5 4.0 4.§ 

LG-07 Temperature (Field-DO Meter)-09' Degrees C 19.5 18 12.5 6.5 4.5 4.0 4.5 

LG-07 Temperature (Field-OO Meter)-10' Degrees C , 18 12.5 6.5 4.$ 4.25 4.§ 

LG-07 Temperature (Field-DO Meter)-11' Degrees C 18 12.5 6.5 4.5 4.25 4.5 

LG-07 Temperature (Field-OO Meter)-12' Degrees C 19.0 18 12.5 6.5 4.§ 4.5 

LG-07 Temperature (Fielcl-OO Meter)-13° Degrees C 18 12.5 4.5 

LG-07 Temperature (Field-DO Meter)-13.5° Degrees C 4.75 

LG-07 Temperature (Fielc-DO Meter)-14' Degrees C 18 12.5 4.5 

LG-07 Temperature (Fielcd-DO Meter)-15' Degrees C 19.0 18 12.5 4.5 

LG-07 Temperature (Field-DO Meter)-16' Degrees C 4.5 

LG-07 Temperature (Field-DO Meter)-17' Degrees C 4.§ 

LG-07 Temperature (Fielcl-DO Meter)-18' Degrees © 19.0 4.5 

LG-07 Dissolved Oxygen (Fielc) % 8.4 9.0 9.1 12.3 14.75 9.8 

LG-07 Dissolved Oxygen (Field)-Surface % 

LG-07 Dissolved Oxygen (Fielc)-01' % 9.0 9.0 12.3 14.5 9.15 

LG-07 Dissolvecdl Oxygen (Fielcl)-02’ % 9.0 9.0 12.3 12.0 14.4 §.55 

LG-07 Dissolvect Oxygen (Fielcl)-03' % 8.4 9.0 9.0 12.3 11.8 7.3 5.2 © 

LG-07 Dissolvecl Oxygen (Fielcl)-04' % 9.0 9.0 12.3 10.8 5.8 $.1 

LG-07 Dissolved Oxygen (Fielcl)-0S' % 9.0 9.0 12.3 10.8 §.4 §.0 

LG-07 Dissolved Oxygen (Fielcd)-06' % 8.2 9.0 9.0 12.3 10.8 §.1 §.0 

LG-07 Dissolved Oxygen (Fielcl)-07° % 9.0 9.0 12.3 10.7 $.9 $.0 

LG-07 Dissolved Oxygen (Fielc)-08' % 9.0 9.0 12.3 10.6 4.75 §.0 

LG-07 Dissolved Oxygen (Fielcl)-09' % 8.2 9.0 9.0 12.3 10.6 4.75 $.0 

LG-07 Dissolved Oxygen (Fielcl)-10' % 9.0 8.9 12.3 10.6 4.7 4.95 

LG-07 Dissolved Oxygen (Fieicd)-11' % 9.0 9.0 12.3 10.6 4.7 4.1 

LG-07 Dissolvecdi Oxygen (Fielc)-12' % 8.0 8.8 9.0 12.3 10.6 4.7 

LG-07 Dissolved Oxygen (Fielcl)-13° % 8.8 9.0 10.6 

LG-07 Dissolved Oxygen (Fielc)-13.5° % 0.5 

LG-07 Dissoivecdi Oxygen (Fielc)-14' % 8.6 8.8 10.6 

LG-07 Diasolved Oxygen (Fielcd)-15' % 8.0 §.2 7.0 10.6 

LG-07 Dissolved Oxygen (Fielcl)-16' % 10.6 

LG-07 Dissolved Oxygen (Fielcl)-17' % 10.5 

LG-07 Dissolvecdl Oxygen (Fielcl)-18' % 8.0 10.5 

LG-07 Dissolvecdl Oxygen (Fielcd)-Bottom % 

LG-07 Alkalinity mg/L 2.80 « § “ § « § « 5 o § a OS 

LG-07 Alkalinity, Bicarbonate mg/L 2.80 « = § a § “= § « «§ x § a S 

LG-07 Alkalinity, Carbonate mg/L 0 « =§ = § «= § = § «= § a OS 

LG-07 Alkalinity, Hydroxide mg/L 0 = § a = § 

LG-07 Harciness mg/L «= §.00 6.0 « =§ « § 6 7? 5.5 

LG-07 Total Dissolved Solids mg/l $1.0 42 6.0 $1 28 41 30 

LG-07 Total Suspencied Solics mg/L « §.00 = § 5 « «§ “= § a 8 

LG-07 Biological Oxygen Demand mgsl «= 3.00 = 2 = 8 3 = 3 = «3 «3 

LG-07 Chemical Oxygen Demancl mg/L 10.0 

LG-07 Chemical Oxygen Demancl, Low Level ng/L « 20 « 20 10 26 21 14.5 

LG-07 Ammonia mg/L «= 0.100 « 0.1 0.1 « (0.1 « 0.1 0.1 0.1 

LG-07 Nitrate mg/L 0.718 « 0.5 = 0.50 « 0.50 «-- 0.50 « 0.90 « O05 

LG-07 Nitrogen, Total Kjeldahl mg/L 0.280 0.5 0.6 1.7 0.6 0.6 0.3 

LG-07 Chiorice mg/L 1 “1 a | « 41 a | a oe oL 

LG-07 Fluorice mgfl « 0.100 «= 0.10 « «0.1 « (0.1 « 0.1 60.1 « OL 

LG-07 Sulfate mgsL 6.00 $.7 $.9 7.8 $.7 3.05 

LG-07 Cyanice, total ug/t = 20 «= 20 = 20 « 20 « 20 = 20 ~ 20 

LG-07 Oil & Grease mg/L “| 1.42 a | = 4.6 «= 4.6 = 4.6 «= 64.6 = 4.6 

LG-07 Turbidity, Lab NTU 0.950 «= 0.5 0.8 0.7 0.6 0.6 « 0.5 

LG-07 Cations Meq/L 0.119 0.078 0.081 0.060 0.16 0.20 0.1 © 

LG-07 Anions Meq/L 0.212 0.133 0.119 0.123 0.16 0.12 0.06 

LG-07 Cation and Anion Balance % -30 -26.13 -19.11 -34.54 0.12 26.04 16.38 

(PHT): Past Hold Time 3 ° 7-8-34 O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jui-94 Jul-94 

LG-07 Boron, total mg/L * 0.100 « 0.100 «= 0.100 +: 0.100 

LG-07 Calcium, total mg/l 1.33 1.33 1.17 1.27 

LG-07 Arsenic, total mg/L «= 0.006 «= 0.0068 «= 0.005 «: 0.008 

© LG-07 Barium, total mg/l “ 0.010 «= 0.010 = 0.010 -« 0.010 

LG-07 Iron, dissolved mg/l . « 0.100 «=: 0.100 «: 0.100 «+: 0.100 

LG-07 Iron, total mg/L = 0.100 « 0.100 «= 0.100 « 0.100 

LG-07 Manganese, clissolvec! mg/l ; 0.010 0.024 0.011 0.012 

LG-07 Manganese, total mgft 0.012 +: 0.010 0.015 0.014 

LG-07 Molybdenum, total mg ft « 0.020 «+ 0.020 +: 0.020 «+ 0.020 

LG-07 Selenium, total myth « 0.005 «=: 0.008 «: 0.005 « 0.005 

LG-07 Silver, total mg/L «= 0.010 «= 0.010 « 0.010 « 0.010 

LG-07 Chromium, total mgt “ 0.020 « 0.020 -« 0.020 + 0.020 

LG-07 Chromium, total (Low Level) ug/L 0.310 0.34 0.45 0.22 

LG-07 Berytlium, total mags. = 0.005 «: 0.005 «= 0.005 «+ 0.005 

LG-07 Thallium, total mg/L =“ 0.005 «= 0.005 «= 0.005 -: 0.005 

LG-O7 Nickel, total mg/l “= 0.080 « 0.030 «+ 9.030 «: 0.030 

LG-07 Antimony, total mg/L “= 0.005 -«: 0.006 «: 0.005 -«: 0.005 

LG-07 Magnesium, total mg/L «= 0.600 -« 0.500 -«: 0.600 -« 0.500 

LG-07 Phosphorus, dissolved mg/l «= 0.050 0.007 0.006 « 0.004 

LG-07 Phosphorus, total mg/l « 0.050 0.013 0.011 0.014 

LG-07 Potassium, total mgi. 0.700 «= 0.600 «+ 0.600 0.600 

LG-07 Sodium, total mg/l 1.43 + 1.06 « 1.00 « 1.00 

LG-07 Sodium Absorption Ratio Stcl 0.341 0 0 0 

LG-07 Aluminum, total ugéL 65.5 68.2 $9.3 40.3 

LG-07 Cadmium, total ug/l 0.053 0.055 0.06$ 0.058 

LG-07 Copper, total ug/L 0.683 0.660 0.468 0.510 

LG-07 Lead, total ugst 0.286 0.222 0.265 0.274 

LG-07 Mercury, total ng/L 2 2 1.69 1.77 

LG-07 Zinc, total ug/L 11.5 11.2 12.3 10.8 

(PHT) : Past Hold Time 3./-8-35 O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-9§ Felb-95 Mar-95 Apr-95 

LG-07 Boron, total mg/L “= 0.100 « 0.20 «= 0.10 « 0.10 «= 0.10 «| 0.10 = OL 

LG-07 Calcium, total mg/L 1.18 1.2 1.3 1.2 1.8 2.2 1.35 

LG-07 Arsenic, total mg/L - 0.005 «= 0.005 « 0.006 «= 0.005 “ 0.005 «= 0.005 « 0.005 

LG-07 Barium, total mg/L « 0.010 «= 0.010 « 0.010 « 0.010 «= 0.010 0.010 0.2185 

LG-07 lron, cissolvec! mg/L + 0.100 « 0.050 « 0.050 9.058 « 0.050 0.056 0.062 

LG-07 Iron, total mg/L «= 0.100 0.046 0.095 0.061 0.066 0.080 0.1135 

LG-07 Manganese, clissolved mg/L “ 0.010 -«: 0.010 . 0.013 -« 0.010 0.014 0.016 0.025 

LG-07 Manganese, total mg/L #“ 0.010 -«: 0.010 0.015 «+ 0.010 «= 0.010 0.026 0.037 

LG-07 Molybclenuim, total mg/L - 0.020 -« 0.020 « 0.020 «= 0.020 «= 0.020 « 0.020 «= 0.02 

LG-07 Selenium, total mg/L « 0.005 «= 0.005 «= 0.006 -« 9.005 « 0.005 + 0.005 «= 0.005 

LG-07 Silver, total mgil « 0.010 « 0.010 « 0.010 -« 0.010 “ 0.010 « 0.010 «= OO1 

LG-07 Chromium, total maf « 0,020 

LG-07 Chromium, total (Low Level) ug/l 0.25 «= 0.30 «= 0.30 0.44 0.205 0.281 0.162 

LG-07 Beryllium, total mg/L «= 0.005 «= 0.010 - 0.010 «= 0.010 “= 0.010 «= 0.010 -« OOL 

LG-07 Thallium, total mg/L - 0.005 +: 0.005 “~ 0.005 «= 0.005 « 0.008 «+ 0.006 «= 0.005 

LG-07 Nickel, total mg/l “= 0.030 -: 0.030 « 0.030 «: 0.030 « 0.030 «= 0.030 « 0.03 

LG-07 Antimony, total mg/L «= 0.005 «= 0.005 - 0.005 «= 0.005 «= 0.005 «+ 0.005 -« 0.005 

LG-07 Magnesium, total mg/L 0.§24 «= 0.50 «- 0.50 « 0.50 0.68 0.90 0.52 

LG-07 Phosphorus, cissolvec! mg/L 0.004 «: 0.05 « 0.05 «| 0.05 « 0.05 - 0.05 «| 0.05 

LG-07 Phosphorus, total mgil 0.010 «=: 0.05 « 0.05 « 0.05 « 0.05 « 0.08 «: 0.05 

LG-07 Potassium, total mg/L 0.650 «: 1.0 « 1.0 - 1.0 «= 1.0 “= 1.0 aol 

LG-07 Soctium, total mg/l « 1.00 “= 1.0 «= 1.0 = «1.0 « 1.0 = 1.0 a oL 

LG-07 Sodium Absorption Ratio std 0 0 0.000 0 0 0 0 

LG-07 Aluminum, total ug/L 33.5 36.2 65.7 122 108 11 $3.9 

LG-07 Caclimium, total ug/l 0.048 0.0304 0.0422 0.034 0.065 0.071 0.07 

LG-07 Copper, total ug/l 0.585 0.345 0.468 0.355 0.975 0.719 0.556 

LG-07 Lead, total ug/l 0.445 0.196 0.399 0.219 0.369 0.267 0.404 

LG-07 Mercury, total ng/L 1.73 1.96 2.24 1.8 2.27 1.94 1.94 

LG-07 Zinc, total ug/L 9.03 8.17 21.7 13.8 10.2 10.2 7.94 

3.7-8-36 
(PHT): Past Hold Time O1-Fe b-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 $ep-94 Sep-94-2 Oct-94 Novw-94 Dec-94 Jan-95 Fel)-95 Mar-95 Apr-9§ 

LG-07-02' pH, Lal S.U. 4.9 

LG-07-02' Alkalinity mg/l we § 

LG-07-02' Alkalinity, Bicarbonate mg/l a § 

LG-07-02' Alkalinity, Carbonate mg/L « § 

LG-07-02' Hardness mg/L ; = 

LG-07-02' Total Dissolved Solids mg/L 22 

LG-07-02' Total Suspended Solids mg/l ; « § 

LG-07-02' Biological Oxygen Demand mg/L «= «3 

LG-07-02' Chemical Oxygen Demanci, Low Level mg/l 13 

LG-07-02' Ammonia mg/L 0.1 

LG-07-02' Nitrate mg =: 0.50 

LG-07-02' Nitrogen, Total Kjelcahl mg/L «= 0.2 

LG-07-02' Chioride mg/l “7 

LG-07-02° Fluorice mg/L “= 0.1 

LG-07-02' Sulfate mgt 3.0 

LG-07-02' Cyanicle, total ug/L -“ 20 

LG-07-02' Oil & Grease mg/l « 4.6 

LG-07-02' Turbiclity, Lab NTU 9“ 0.5 

LG-07-02' Cations Mecq/L 0.05 

LG-07-02' Anions Meq/l 0.06 

LG-07-02' Cation and Anion Balance % 6.45 

LG-07-02' Boron, total mg/L « 0.10 

LG-07-02' Calcium, total mg/L 1.1 

LG-07-02° Arsenic, total mg/l « 0.005 

LG-07-02' Barium, total mgt | 0.40 

LG-07-02' Iron, cissolved mg/L «! 0.050 

LG-07-02' Iron, total mgfl 0.077 

LG-07-02' Manganese, cissolvect mg/L 0.019 

LG-07-02° Manganese, total mgt 0.032 

LG-07-02' Molybdenum, total mgA « 0.020 

LG-07-02' Selenium, total mg/L « 0.005 

LG-07-02' Silver, total mgft «= 0.010 

LG-07-02° (C) Chromium, total (Low Level) ugfL 0.162 

LG-07-02' Beryllium, total mg/L «| 0.010 

LG-07-02' Thallium, total mgZL « 0.005 

LG-07-02' Nickel, total mgt «: 0,030 

LG-07-02' Antimony, total mg/L , « 0.005 

LG-07-02' - Magnesium, total mg/L « 0.50 

© LG-07-02' Phosphorus, dissolved mgf. « 0.05 

LG-07-02' Phosphorus, total mg/l -“ 0.05 

LG-07-02' Potassium, total mg/L «= 1.0 

LG-07-02° Sodium, total mg/L « 1.0 

LG-07-02' Sodium Absorption Ratio stcl 0 

LG-07-02' (C) Aluminum, total ug/L 83.9 

LG-07-02' (C) Cadmium, total ug/L 0.070 

LG-07-02' (C) Copper, total ug/L 0.556 

LG-07-02' (C) Lead, total ug/L 0.404 

LG-07-02° (C) Mercury, total ng/L 1.94 

LG-07-02' (C) Zinc, total ug/L 7.94 

(C) Sample Composited With LG-07-10° 

3.7-8-37 
(PHT) : Past Hold Time O1L-Fel-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 $ep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar-9§5 Apr-95 
—eeEoaoaoaeaeEeaEaeaeaEaeaeEeEeEeEeEeEeEeEeESESESEeE——eeeoom——oeeeeeoeoeoeeEeEeaeaoeaeaoEeEeEeee———————EEEEEEE————EeEe——————— SEE SSS rs 

LG-07-10' pH, Lab S.U. $.2 

LG-07-10' Alkalinity mgsL a 

LG-07-10' Alkalinity, Bicarbonate mg/L o «§ 

LG-07-10' Alkalinity, Carbonate mg/l ee § 

LG-07-10' Hardiness mgtl 6 

LG-07-10' Total Dissolved Solids mg/t 38 

LG-07-10° Total Suspended Solids mg/L ; = § 

LG-07-10' Biological Oxygen Demand mg/L «= 3 

LG-07-10' Chemical Oxygen Demanc, Low Level mg/L 16 

LG-07-10' Ammonia mg/L 0.1 
LG-07-10' Nitrate mg/L = 0.50 

LG-07-10' Nitrogen, Total Kjeldahl mg/L 0.4 

LG-07-10' Chloride mg/l a 

LG-07-10° Fluoride mg/L «= 0.1 

LG-07-10' Sulfate mg/L 3.1 
LG-07-10' Cyanide, total ug/L = 20 

LG-07-10' Oil & Grease mg/L “= 4.6 

LG-07-10' Turbidity, Lal NTU «= 0.5 

LG-07-10' Cations Meq/sL 0.15 

LG-07-10° Anions Meq/L 0.06 
LG-07-10' Cation and Anion Balance % 39,21 
LG-07-10' Boron, total mg/L « 0.10 

LG-07-10' Calcium, total mg/L 1.6 

LG-07-10' Arsenic, total mg/t «= 0.005 

LG-07-10' Barium, total mg/l , 0.037 
LG-07-10' lron, clissolved mg/L 0.074 

LG-07-10' Iron, total mg/L 0.15 

LG-07-10' Manganese, dissolved mg/L 0.031 
LG-07-10° Manganese, total mg/L 0.042 
LG-07-10' Molybdenum, total mg/L « 0.020 
LG-07-10' Selenium, total mgfL « 0.005 
LG-07-10' Silver, total mg/L = 0.010 

LG-07-10' (C) Chromium, total (Low Level) ug/L 0.162 
LG-07-10' Beryllium, total mg/L « 0.010 
LG-07-10' Thallium, total mg/l «= 0.005 
LG-07-10' Nickel, total mg/L « 0.030 
LG-07-10' Antimony, total mg/l + 0.005 
LG-07-10' Magnesium, total mg/L 0.54 
LG-07-10' Phosphorus, dissolved mg/l « 0.05 © 
LG-07-10' Phosphorus, total mg/L « 0.05 
LG-07-10' Potassium, total mg/l «1.0 
LG-07-10' Sodium, total mg/L = 1.0 
LG-07-10' Sodium Absorption Ratio std 0 
LG-07-10' (C) Aluminum, total ugsL 83.9 
LG-07-10' (C) Cadmium, total ug/L 0.070 
LG-07-10° (C) Copper, total ug/L 0.356 
LG-07-10' (C) Lead, total ug/L 0.404 
LG-07-10' (C) Mercury, total ng/L 1.94 
LG-07-10' (C) Zinc, total ug/l 7.94 

(C) Sample Composited With LG-07-02' 

(PHT): Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1999 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fel-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jil-94 
se ee ee ee 

LG-09 pH (Fielct) S.U. 7.82 7.94 

LG-09 pH, Lab S.U. (PHT) (PHT) 

LG-09 Conductivity (Field) umhos 182 17.4 

LG-09 Conductivity, Lab umhos 174 142 

LG-09 Temperature (Field) Degrees C . 8.0 23.3 

LG-09 Temperature (Field-D0 Meter) Degrees C 8.0 23 

LG-09 Temperature (Field-DO Meter)-01' Degrees C . 

LG-09 Temperature (Field-DO Meter)-02' Degrees C 

LG-09 Temperature (Fietc-DO Meter)-03' Degrees C 

LG-09 Temperature (Field-OO Meter)-04' Degrees C 

LG-09 Temperature (Field-DO Meter)-05' Degrees C 

LG-09 Temperature (Fielcd-DO Meter)-06' Degrees C 

LG-09 Temperature (Field-DO Meter)-07° Degrees C 

LG-09 Temperature (Fielc-DO Meter)-08' Degrees © 

LG-09 Temperature (Field-DO Meter)-09' Degrees C 

LG-09 Temperature (Field-DO Meter)-10° Degrees C 

LG-09 Dissolved Oxygen (Fielcl) % 6.2 

LG-09 Dissolved Oxygen (Fielcd)-Surface % 8.5 

LG-09 Dissolved Oxygen (Fielcl)-01' % 

LG-09 Dissolved Oxygen (Fietcl)-02' % 

LG-09 Dissolved Oxygen (Fielc)-03' % 

LG-09 Dissolved Oxygen (Field)-04' % 

LG-09 Dissolved Oxygen (Fielc)-0$' % 

LG-09 Dissolved Oxygen (Field)-06' % 

LG-09 Dissolved Oxygen (Field)-07' % 

LG-09 Dissolved Oxygen (Fielc)-08° % 

LG-09 Dissolved Oxygen (Field)-09' % 

LG-09 Dissolved Oxygen (Fielc)-10' % 

LG-09 Dissolved Oxygen (Fielcd)-Bottom % 8.0 

LG-09 Alkalinity mg/L 87.4 78.0 

LG-09 Alkalinity, Bicarbonate ng/L 87.4 78.0 

LG-O9 Alkalinity, Carbonate mgt 0 0 

LG-09 Alkalinity, Hycroxice mg/L 0 0 

LG-09 Hardiness mg/L 82.0 68.4 

LG-09 Total Dissolved Solids mg/L 94.0 105 

LG-09 Total Suspencied Solids mg/l «: §.00 «; §.00 

LG-09 Biological Oxygen Demand mg/L 8.00 « 3.00 

LG-09 Chemical Oxygen Demanel mgft 15.0 23.0 

© LG-09 Chemical Oxygen Demanci, Low Level mg/L 

LG-09 Ammonia mg/L «: 0.100 «: 0,100 

LG-09 Nitrate mg/L «- 0.500 - 0.500 

LG-09 Nitrogen, Total Kjelclahl mg/l 0.252 0.280 

LG-09 Chioricle mgit “7 1 

LG-09 Fluoricle mg/L «= 0.100 «: 0.100 

LG-09 Sulfate mgtt 4.06 5.10 

LG-09 Cyanide, total ug/L « 20 « 20 

LG-09 Oil & Grease mg/L *« 1.02 "= 1.04 

LG-09 Turbiclity, Lato NTU 1.50 0.600 

LG-09 Cations Meq/. 1.80 1.75 

LG-09 Anions Meq/L 1.52 1.42 

LG-09 Cation and Anion Balance % 8.57 10.3 

LG-09 Boron, total mg/l. + 0.100 «- 0.100 

LG-09 Calcium, total mg/i 19.4 18.0 

LG-O9 Arsenic, total mg/L «; 0.005 «-, 0.005 

LG-09 Barium, total mg/L «= 0.010 «“- 0.010 

LG-09 Iron, clissolved mg/L «: 0.100 «9: 0.100 

LG-09 Iron, total mg/L « 0.100 0.129 

LG-O9 Manganese, clissolved mg/L « 0.010 «| 0.010 

LG-09 Manganese, total mg/L «; 0.010 0.015 

LG-09 Molybdenum, total mg/t « 0.020 «; 0,020 

LG-09 Selenium, total mg/l « 0.005 « 0.005 

LG-09 Silver, total mg/l . «- 0.010 «: 0.010 

LG-O9 Chromium, total mg/L « 0.020 «= 0.020 

LG-09 Beryllium, total mg/l «: 0.005 «: 0.005 

LG-09 Thallium, total mg/L « 0.005 «-— 0.005 

LG-09 Nickel, total mg/L « 0.030 «: 0.030 

LG-09 Antimony, total mg sl «| 0.005 «! 0.005 

LG-09 Magnesium, total mg/l 9.10 9.52 

LG-09 Phosphorus, dissolved mgsl « 0.050 0.012 

LG-09 Phosphorus, total mg/L 0.417 0.019 

LG-09 Potassium, total mg/L «: 0.600 « 0.600 

LG-09 Sodium, total mg/l 1.96 1.63 

LG-09 Sodium Absorption Ratio stcl 0.092 0.077 

LG-09 Aluminum, total ugéL 314 «- 200 

LG-09 Cadmium, total ugsl « § “ § 

© LG-09 Copper, total ug/l «: 30 « 30 

LG-09 Lead, total ug/l = $§0 - §0 

LG-09 Mercury, total ng/L «= 200 300 

3./7-8-39 
(PHT): Past Hold Time O1-Pel-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 $ep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel>-95 Mar-95 Apr-95 

LG-09 pH (Fielcl) S.U. 7.36 

LG-09 pH, Lal 8.U. 7.6 

LG-09 Concuetivity (Field) umhos 162.5 

LG-09 Conductivity, Lab umbhos 

LG-09 Temperature (Fielct) Degrees C 11.1 . 

LG-09 Temperature (Fielc!-OO Meter) Degrees C 11.5 

LG-09 Temperature (Field-DO Meter)-01' Degrees C . 11.75 

LG-09 Temperature (Field-OO Meter)-02' Degrees C 11.75 

LG-09 Temperature (Field-OO Meter)-03' Degrees C 11.75 

LG-09 Temperature (Field-DOO Meter)-04° Degrees C 11.75 

LG-09 Temperature (Field-DO Meter)-05' Degrees © 11.75 

LG-09 Temperature (Field-OO Meter}-06' Degrees C 11.75 

LG-09 Temperature (Field-DO Meter)-07' Degrees C 11.75 

LG-09 Temperature (Field-DO Meter)-08' Degrees C 11.75 

LG-09 Temperature (Field-OO Meter)-09' Degrees C 11.75 

LG-09 Temperature (Fielcl-DO Meter)-10' Degrees C 12.0 

LG-09 Dissolved Oxygen (Fielcl) % 8.5 

LG-09 Dissolved Oxygen (Fielcl)-Surface % 

LG-09 Dissolved Oxygen (Fielc)-01' % 8.5 

LG-09 Dissolved Oxygen (Fielc)-02' % 8.4 

LG-09 Dissolved Oxygen (Fielc)-03' % 8.4 

LG-09 Dissolvecdi Oxygen (Fielcd)-04' % 8.4 

LG-09 Dissolvecl Oxygen (Fielcl)-0S' % 8.4 

LG-09 Dissolved Oxygen (Fielcd)-06' % 8.4 

LG-09 Dissolved Oxygen (Field)-07' % , 8.4 
LG-09 Dissolved Oxygen (Fielcl)-08' % 8.4 

LG-09 Dissolved Oxygen (Fielct)-09° % 8.4 

LG-09 Dissolved Oxygen (Fielc)-10' *% 4.8 

LG-09 Dissolved Oxygen (Fielcd)-Bottom % 

LG-09 Alkatinity mg/l 7? 

LG-09 Alkalinity, Bicarbonate mg/L 77 

LG-09 Alkalinity, Carbonate mg/L = «=§ 

LG-09 Alkalinity, Hyclroxicde mg sl « ~§ 

LG-09 Harciness mg/L 80 

LG-09 Total Dissolved Solids mg/L 92 

LG-09 Total Suspended Solics mg/l « § 

LG-09 Biological Oxygen Demand mg/L = 3 

LG-09 Chemical Oxygen Demand mgil 

LG-09 Chemical Oxygen Demand, Low Level mg/L 28 © 

LG-09 Aninonia mg/t 0.1 

LG-09 Nitrate mg/L « 0.50 

LG-09 Nitrogen, Total Kjeldahl mg/L 0.8 

LG-09 Chloride mg/L 1 

LG-09 Fiuoricde mg/L = 0.4 

LG-09 Sulfate mg/l. 11 

LG-09 Cyanicle, total ug/t « 20 

LG-09 Oil & Grease mg/L = 4.6 

LG-09 Turbidity, Lab NTU 1.2 

LG-09 Cations Meq/L 1.776 

LG-09 Anions Meq/L 1.520 

LG-09 Cation and Anion Balance % 7.78 

LG-09 Boron, total mg/L «= 0.10 

LG-09 Calcium, total mg/L 18 

LG-09 Arsenic, total mg/l « 0.005 

LG-09 Barium, total mg/L 0.012 

LG-09 lron, dissolved mg/l 0.086 

LG-09 Iron, total mg/l 0.12 

LG-09 Manganese, cdissolvect mg/L - 0.010 

LG-09 Manganese, total mg/L 0.017 

LG-09 Molybdenum, total mg/L «= 0.020 

LG-09 Selenium, total mg/L « 0.005 

LG-09 Silver, total mg/L «- 0.010 . 

LG-09 Chromium, total mg/l « 0.0050 

LG-09 Beryllium, total mg/L «= 0.010 

LG-09 Thallium, total mg/L « 0.005 

LG-09 Nickel, total mg/l « 0.030 

LG-09 Antimony, total mg/L «= 0.005 

LG-09 Magnesium, total mg/L 9.6 

LG-09 Phosphorus, clissolved mg/L = 0.05 

LG-09 Phosphorus, total mg/L «= 0.05 

LG-09 Potassium, total mg/L « 1.0 

LG-09 Sodium, total mg/L 1.6 

LG-09 Sodium Absorption Ratio tcl 0.076 

LG-09 Aluminum, total ug/L « $0 

LG-09 Cadmium, total ug/l = 8 

LG-09 Copper, total ug/L - 30 © 

LG-09 Leaci, total ug/L « $0 

LG-09 Mercury, total ngst « 200 

3./7-8-40 
(PHT): Past Holcl Time O1-Peb-96



CMC Surtace Water : November 1993 Through April 1995 

rrr ee 
STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fei-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 

ed 

LG-09 Zinc, total ugse «“ 20 «= 20 

(PHT): Past Hold Time O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 $ep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar-95 Apr-95 

LG-09 Zinc, total ugsl « 20 

(PHT): Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fels-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 
——Eeee—eEeESEeEaEaEaEeEeryEEEEEEEEIi _ EyitIH_=E=E————EEEE———E————=>=—£==Z_[_T_E[{_>E>>E=E>EEE=EE>=E=E~=E=EeE=E=E=E=—=~==—=—=—~———————————eeeeeeeeeeEEEeEeETEeETEeTeeeeeeeeeeeeeeeeee 

LG-11 pH (Fielcl) S.U. §.34 6.36 6.22 6.76 

LG-11 pH (Fielc)-05' $.U. 

LG-11 pH (Fielcl)-10' $.U. 

© LG-11 pH (Fielc}-30' S.U. 

LG-11 pH (Fielcd)-33' S.U. ; 

LG-11 pH, Lab S.U. (PHT) (PHT) (PHT) (PHT) 
LG-11 Conductivity (Field) umhos 17 25 27 22 

LG-11 Conductivity (Fielc)-05' umhos 

LG-11 Conductivity (Fielc)-10° umhos 

LG-11 Conductivity (Fielc)-30' umhos 

LG-11 Conductivity (Fielcl)-33' umhos 

LG-11 Conductivity, Lal umhos 19.6 21.0 18.9 20.3 

LG-11 Temperature (Field) Degrees C 7.7 12.8 18.7 22.9 

LG-11 Temperature (Fielcl)-0§' Degrees C 

LG-11 Temperature (Fielcl)-10' Degrees C 

LG-11 Temperature (Fielci)-30' Degrees C 

LG-11 Temperature (Fielcd)-33' Degrees C 

LG-11 Temperature (Field-DO Meter) Degrees C 8.0 13 17 

LG-11 Temperature (Field-DO Meter)-01' Degrees C 

LG-11 Temperature (Field-DO Meter)-02' Degrees C 

LG-11 Temperature (Field-DO Meter)-03' Degrees C 

LG-11 Temperature (Field-DO Meter)-04' Degrees C 

LG-11 Temperature (Field-DO Meter)-05' Degrees C 

LG-11 Temperature (Field-DO Meter)-06' Degrees C 

LG-11 Temperature (Field-DO Meter)-07' Degrees C 

LG-11 Temperature (Field-DO Meter)-08' Degrees C 

LG-11 Temperature (Field-DO Meter)-09' Degrees C 

LG-11 Temperature (Field-DO Meter)-10' Degrees C 

LG-11 Temperature (Field-DO Meter)-11' Degrees C 

LG-11 Temperature (Field-DO Meter)-12' Degrees C 

LG-11 Temperature (Field-DO Meter)-13' Degrees C 

LG-11 Temperature (Field-DO Meter)-14' Degrees C 

LG-11 Temperature (Fielcl-DO Meter)-15' Degrees C 

LG-11 Temperature (Field-DO Meter)-16' Degrees C 

LG-11 Temperature (Field-DO Meter)-17' Degrees C 

LG-11 Temperature (Field-DO Meter)-18' Degrees C 

LG-11 Temperature (Fielcd-DO Meter)-19' Degrees C 

LG-11 Temperature (Fieid-DO Meter)-20' Degrees C 

© LG-11 Temperature (Field-DO Meter)-21' Degrees C 

LG-11 Temperature (Field-DO Meter)-22' Degrees C 

LG-11 Temperature (Field-DO Meter)-23' Degrees C 

LG-11 Temperature (Field-DO Meter)-24' Degrees C 

LG-11 Temperature (Field-DO Meter)-25' Degrees C 

LG-11 Temperature (Field-O0 Meter)-26' Degrees C 

LG-11 Temperature (Field-DO Meter)-27° Degrees C 

LG-11 Temperature (Field-DO Meter)-28' Degrees C 

LG-11 Temperature (Field-DO Meter)-29° Degrees C 

LG-11 Temperature (Field-DO Meter)-30' Degrees C 

LG-11 Temperature (Field-DO Meter)-31' Degrees C 

LG-11 Temperature (Field-DO Meter)-32' Degrees C 

LG-11 Temperature (Field-DO Meter)-33' Degrees C 

LG-11 Temperature (Field-DO Meter)-34' Degrees C 

LG-11 Temperature (Field-DO Meter)-3§' Degrees C 

LG-11 Temperature (Field-DO Meter)-36' Degrees C 

LG-11 Temperature (Field-DO Meter)-37' Degrees C 

LG-11 Temperature (Field-DO Meter)-38' Degrees C 

LG-11 Dissolved Oxygen (Field) % 8.2 8.6 

LG-11 Dissolved Oxygen (Fielc)-Surface % 9.5 

LG-11 Dissolved Oxygen (Fielc)-01' % 

LG-11 Dissolvecl Oxygen (Fielc)-02' % 

LG-11 Dissolved Oxygen (Field)-03°' % 

LG-11 Dissolved Oxygen (Fielc)-04' % 

LG-11 Dissolvect Oxygen (Fielcd)-05' % 

LG-11 Dissolved Oxygen (Fielc)-06' % 

LG-11 Dissolved Oxygen (Fielc)}-07' % 

LG-11 Dissolved Oxygen (Fielc)-08' % 

LG-11 Dissolved Oxygen (Fielc)-09' % 

LG-11 Dissolvecl Oxygen (Fielc)-10' % 

LG-11 Dissolved Oxygen (Fielcd)-11' % . 

LG-11 Dissolved! Oxygen (Fielcl)-12° % 

LG-11 Dissolved Oxygen (Fielcd)-13' % 

LG-11 Dissolved Oxygen (Fielc)-14' % 

LG-11 Dissolved Oxygen (Fielcd)-15° % 

LG-11 Dissolved Oxygen (Fielcl)-16' % 

LG-11 Dissolved Oxygen (Field)-17' % 

© LG-11 Dissolved Oxygen (Fielcd)-18' % 

LG-11 Dissolved Oxygen (Fielcl)-19' % 

LG-11 Dissolved Oxygen (Fielc)-20' % 

(PHT): Past Hold Time 01-Feb-96



OMC Surface Water : November 1993 Through April 1995 

a 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Felb-95 Mar-95 Apr-95 

LG-11 pH (Fielcl) $.U. 6.47 6.41 §.69 6.74 6.58 

LG-11 pH (Fielcl)-05° S.U. 6.06 

LG-11 pH (Fielcl)-10° $.U. 6.08 

LG-11 pH (Fielc)-30° $.U. §.90 © 

LG-11 PH (Fielcd)-33° $.U. : §.39 

LG-11 pH, Lab $.U. (PHT) §.6 6.2 $.8 §.5 §.25 §.3 

LG-11 Conductivity (Field) unos 26 21.1 . 18.86 19.4 19.8 

LG-11 Conductivity (Fielcd)-05' umhos 
74.3 

LG-11 Conductivity (Fielcd)-10' umbhos 26.3 

LG-11 Conductivity (Field)-30' umhos 63.2 

LG-11 Conductivity (Fielcl)-33' umhos 29.6 

LG-11 Conductivity, Lab umhos 19.3 

LG-11 Temperature (Fielcl) Degrees C 19.9 18.2 13.6 §.8 0.1 

LG-11 Temperature (Fielc)-05' Degrees C 11.2 

LG-11 Temperature (Fielcl)-10' Degrees C §.8 

LG-11 Temperature (Fielcl)-30' Degrees C 4.2 

LG-11 Temperature (Fielc)-33' Degrees C 10.2 

LG-11 Temperature (Field-DO Meter) Degrees C 20.0 18 14 7.0 2.0 0.5 3.0 

LG-11 Temperature (Fielc-DO Meter)-01' Degrees C 18 14 7.0 3.25 1.9 3.0 

LG-11 Temperature (Field-OO Meter)-02' Degrees C 18 14 7.0 3.75 2.0 4.25 

LG-11 Temperature (Field-DO Meter)-03' Degrees © 20.0 18 14 7.0 4.0 3.5 4.25 

LG-11 Temperature (Field-DO Meter)-04' Degrees C 18 14 7.0 4.0 4.0 4.25 

LG-11 Temperature (Fielc-DO Meter)-0S' Degrees C 18 14 7.0 4.0 4.0 4.§ 

LG-11 Temperature (Field-DO Meter)-06' Degrees C 20.5 18 14 7.0 4.0 4.0 4.75 

LG-11 Temperature (Fietcl-DO Meter)-07' Degrees C , 18 14 7.0 4.0 4.0 4.75 

LG-11 Temperature (Fielc-OO Meter)-08' Degrees C 18 14 7.0 4.0 4.25 4.75 

LG-11 Temperature (Fielcl-DO Meter)-09' Degrees C 20.5 18 14 7.0 4.0 4.25 4.75 

LG-11 Temperature (Field-DO Meter)-10' Degrees C 18 14 7.9 4.0 4.25 4.75 

LG-11 Temperature (Fielcl-DO Meter)-11' Degrees C 18 14 7.0 4.0 4.25 4.7§ 

LG-11 Temperature (Field-DO Meter)-12' Degrees C 20.5 18 14 7.0 4.0 4.§ 4.7§ 

LG-11 Temperature (Field-DO Meter)-13° Degrees C 18 14 7.0 4.0 4.5 4.7§ 

LG-11 Temperature (Field-DO Meter)-14' Degrees C 18 14 7.90 4.0 4.§ 4.75 

LG-11 Temperature (Field-DO Meter)-15' Degrees C 20.5 18 14 7.0 4.0 4.5 4.75 

LG-11 Temperature (Field-DO Meter)-16° Degrees C 18 14 7.0 4.0 4.5 4.7§ 

LG-11 Temperature (Field-OO Meter)-17' Degrees © 18 14 7.0 4.0 4.5 4.75 

LG-11 Temperature (Field-DO Meter)-18' Degrees C 20.0 18 14 7.0 4.0 4.6 4.75 

LG-11 Temperature (Fielcd-DOO Meter)-19° Degrees C 18 14 7.0 4.0 4.5 4.75 

LG-11 Temperature (Field-DO Meter)-20' Degrees C 18 14 7.0 4.0 4.5 4.75 

LG-11 Temperature (Fietc-DO Meter)-21' Degrees C 17.0 18 14 7.0 4.0 4.§ 4.75 © 

LG-11 Temperature (Field-DO Meter)-22' Degrees C 17 14 7.0 4.0 4.§ 4.75 

LG-11 Temperature (Field-DO Meter)-23' Degrees C 16 14 7.0 4.0 4.5 4.75 

LG-11 Temperature (Fielc-DO Meter)-24' Degrees C 17.0 15 14 7.0 4.25 4.5 4.75 

LG-11 Temperature (Fielcl-DO Meter)-25' Degrees C 14 14 7.0 4.25 4.5 4.7§ 

LG-11 Temperature (Field-DO Meter)-26' Degrees C 13 14 7.0 4.5 4.75 4.95 

LG-11 Temperature (Field-DO Meter)-27' Degrees C 13.0 11 14 7.9 4.5 4.75 4.75 

LG-11 Temperature (Fielcd-DO Meter)-28' Degrees C 11 13.75 7.0 4.5 4.75 §.0 

LG-11 Temperature (Fielcd-DO Meter)-29' Degrees C 11 13.75 7.0 4.5§ 4.75 §.0 

LG-11 Temperature (Field-DO Meter)-30' Degrees C 10.0 11 13.75 7.0 4.5 4.75 §.0 

LG-11 Temperature (Field-DO Meter)-31' Degrees C 10 13.75 4.5 4.75 5.0 

LG-11 Temperature (Field-DO Meter)-32' Degrees C 10 13.75 4.75 4.75 5.0 

LG-11 Temperature (Field-DO Meter)-33' Degrees C 10.0 10 12 4.75 4.75 5.0 

LG-11 Temperature (Field-DO Meter)-34' Degrees C 10 4.75 §.0 

LG-11 Temperature (Field-DO Meter)-35' Degrees C 10 5.0 

LG-11 Temperature (Field-DO Meter)-36° Degrees C 10 5.0 

LG-11 Temperature (Fielcl-DO Meter)-37' Degrees © §.0 

LG-11 Temperature (Field-DO Meter)-38' Degrees C 5.0 

LG-11 Dissolved! Oxygen (Fielcl) % 9.2 9.2 9.4 11.4 0.5 12.0 9.0 

LG-11 Dissolved Oxygen (Fielcl}-Surface % 

LG-11 Diesolvecdi Oxygen (Fielcl)-01' % 9.2 9.4 11.3 0.5 11.6 8.75 

LG-11 Dissolved Oxygen (Fielcl)-02' % 9.2 9.4 11.25 0.§ 10.8 10.0 

LG-11 Dissolved Oxygen (Fielci)-03' % 9.0 9.2 9.4 11.2 0.5 7.3 10.4 

LG-11 Dissolved Oxygen (Fielc)-04° % 9.2 9.4 11.2 14.8 6.3 10.25 

LG-11 Dissolved! Oxygen (Fielcd)-05° % 9.2 9.4 11.2 14.6 6.8 10.15 

LG-11 Dissolved Oxygen (Fielc)-06' % 9.0 9.2 9.4 11.2 14.6 6.7 10.1 

LG-11 Dissolvecdi Oxygen (Fielcd)-07' % 9.2 9.4 11.2 14.4 6.7 10.1 

LG-11 Dissolved Oxygen (Fielcl)-08' % 9.2 9.4 11.2 13.8 6.6 10.05 

LG-11 Dissolved Oxygen (Fielc)-09' % 9.0 9.2 9.4 11.2 13.9 6.5 10.1 

LG-11 Dissolved Oxygen (Fielcl)-10° % 9.2 9.4 11.2 13.6 6.3 10.1 

LG-11 Dissolved Oxygen (Field)-11' % 9.1 9.4 11.2 13.3 6.2 10.5 

LG-11 Dissolved Oxygen (Fielctl)-12° % 9.0 9.1 9.4 11.2 13.1 6.1 10.1 

LG-11 Dissolved Oxygen (Fielc)-13° % 9.1 9.4 11.2 10.4 §.9 10.1 

LG-11 Dissolved Oxygen (Fielcl)-14° % 9.1 9.4 11.2 10.3 §.6 10.1 

LG-11 Diesolvecdi Oxygen (Fielcl)-18' % 8.6 9.1 9.4 11.2 10.4 5.4 10.1 

LG-11 Dissolved Oxygen (Fielcd)-16' % 9.1 9.3 11.2 10.3 §.4 10.1 

LG-11 Dissolved Oxygen (Fielc)-17' % 9.0 9.3 11.2 10.4 §.1 10.25 

LG-11 Dissolved Oxygen (Field)-18° % 8.8 8.9 9.3 11.2 10.2 4.9 10.2 © 

LG-11 Dissolved Oxygen (Fielcd)-19° % 8.6 9.2 11.2 9.3 4.9 10.3 

LG-11 Dissolved Oxygen (Field)-20° % 8.6 9.2 11.2 9.1 4.9 10.3 

3 e 7-844 

(PHT): Past Hold Time 01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Unite Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Juir-94 Jul-94 —_—_—=T=T———s—oeSTeeeeoe eo ee eS SSS SSeS 

LG-11 Dissolved Oxygen (Fielc)-21' % 

LG-11 Dissolvecdl Oxygen (Fielcd)-22' % 

LG-11 Dissolved Oxygen (Fielc)}-23' % 

© LG-11 Dissolved Oxygen (Fielcd)}-24' % 

LG-11 Dissolved Oxygen (Fielcd)-25' % . 

LG-11 Dissolved Oxygen (Fielcd)-26' % 

LG-11 Dissolved Oxygen (Fielcd)-27' % ; 

LG-11 Dissolved Oxygen (Field)-28' % 

LG-11 Dissolved Oxygen (Fielcd)-29' % 

LG-11 Dissolved Oxygen (Fielcd)-30' % 

LG-11 Dissolved Oxygen (Fielc)-31' % 

LG-11 Dissolved Oxygen (Field)-32' % 

LG-11 Dissolved Oxygen (Fielc)-33' % 

LG-11 Dissolved Oxygen (Fielc)-34' % 

LG-11 Dissolved! Oxygen (Fielcd)-35' % 

LG-11 Dissolved Oxygen (Fielcd)-36' % 

LG-11 Dissolved Oxygen (Fielcd)-37' % 

LG-11 Dissolved Oxygen (Fielcl)-38' % 

LG-11 Dissolved Oxygen (Fielcd)}-Bottom % 9.0 
LG-11 Alkalinity mg/l « 20.0 « 20.0 2.80 4.50 
LG-11 Alkalinity, Bicarbonate mg/l «= 20.0 «= 20.0 2.80 4.50 
LG-11 Alkalinity, Carbonate mg/L 0 0 0 0 
LG-11 Alkalinity, Hydroxide mg/L 0 0 0 0 
LG-11 Harciness mg/L «“ $.00 « §.00 8.71 10.0 
LG-11 Total Dissolved Solids mg/l , 17.0 «: §.00 « §.00 22.0 
LG-11 Total Suspenced Solids mg/L « §.00 - §.00 «= §,00 = §.00 
LG-11 Biological Oxygen Demand mg/l 10.0 6.00 «= 3.00 «, 93.00 
LG-11 Chemical Oxygen Demand mg/L 11.0 16.0 13.0 11.0 
LG-11 Chemical Oxygen Demand, Low Level ngft 

LG-11 Ammonia mg/L «| 0.100 «: 0.100 « 0.100 « 0.100 
LG-11 Nitrate mg/L (PHT) «= $.00 -“ 0.600 +: 0.500 
LG-11 Nitrogen, Total Kjeldahl! mgZL 0.252 «= 0.200 0.308 0.250 
LG-11 Chloride mgft a | 1 1 1 
LG-11 Fluorice mgs «= 0.100 0.246 «= 0.100 + 0.100 
LG-11 Sulfate mg/L 9.01 $.00 6.00 4.70 
LG-11 Cyanicle, total ug/L « 20 = 20 « 20 “ 20 
LG-11 Oil & Grease myst = 1.00 “1.12 « 1.00 « 1.05 
LG-11 Turbidity, Lab NTU 0.210 1.490 1.20 0.750 © LG-11 Cations MeqiL 0.123 0.142 0.119 0.147 
LG-11 Anions MeqiL 0.188 0.150 0.201 0.202 
LG-11 Cation and Anion Balance % -20 -3 -30 -20 
LG-11 Boron, total mg/L « 0.100 « 0.100 « 0.100 0.124 
LG-11 Calcium, total mg/L 1.58 1.59 1.51 1.61 
LG-11 Arsenic, total mg/L « 0.005 « 0.005 «= 0.005 + 0.005 
LG-11 Barium, total mg/L * 0.010 «= 90.010 -« 0.010 «+: 0.010 
LG-11 lron, dissolved mg/L «| 0.100 « 0.100 «= 0.100 « 0.100 
LG-11 Iron, total mgsL «= 0.100 «= 0.100 «: 0.100 «= 0.100 
LG-11 Manganese, cissolvect mg/L «= 0.010 « 0.010 «= 0.010 «: 0.010 
LG-11 Manganese, total mgsl « 0.010 « 0.010 + 0.010 0.022 
LG-11 Molybdenum, total mg/L « 0.020 «= 0.020 « 0.020 « 0.020 
LG-11 Selenium, total mg/L «= 0.005 «= 0.005 -« 0.005 -« 0.005 
LG-11 Silver, total mg/l « 0.010 « 0.010 «+ 0.010 « 0.010 
LG-11 Chromium, total mg/L “= 0.020 -« 0.020 -« 0.020 -« 0.020 
LG-11 Chromium, total (Low Level) ug/L 0.310 0.310 0.45 0.30 
LG-11 Beryllium, total mg/L « 0.005 « 0.005 « 0.005 «+: 0.005 
LG-11 Thallium, total mg/l « 0.005 «=: 0.005 «+ 0.005 «+ 0.005 
LG-11 Nickel, total mg/l s 0.030 «=: 0.030 -: 0.030 + 0.030 
LG-11 Antimony, total mg/L “ 0.005 «: 0.006 «=: 0.005 «+: 0.008 
LG-11 Magnesium, total mg/l 0.540 0.561 0.536 0.564 
LG-11 Phosphorus, dissolved mg/L « 0.080 «=: 0.004 «=: 0.004 «= 0.004 
LG-11 Phosphorus, total mgt « 0.050 0.019 0.014 0.013 
LG-11 Potassium, total mg/L «=: 0.600 0.630 -: 0.600 0.800 
LG-11 Soclium, total mg/L “ 4.00 '— 1.00 "1.00 = 1,00 
LG-11 Sodium Absorption Ratio stcl 0 0 0 0 
LG-11 Aluminum, total ug/L 17.5 23.2 17.9 19.5 
LG-11 Cacdimium, total ugél 0.017 0.025 0.015 0.015 
LG-11 Copper, total ugsL 0.386 0.539 0.303 0.347 
LG-11 Lead, total ug/L 0.139 0.096 0.113 0.091 
LG-11 Mercury, total ngil 0.9 1 2.35 1.02 
LG-11 Zinc, total ug/L 4.65 4.32 3.30 4.78 

(PHT): Past Hold Time 
OL-Pels-96



CMC Surface Water : November 1993 Through April 1995 

OR 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Felb-95 Mar-95 Apr-95 

LG-11 Dissolved Oxygen (Fielcd)-21° % 8.2 8.4 9.2 11.2 9.4 4.8 10.3 

LG-11 Dissolved Oxygen (Fielcl)-22' % 8.2 9.2 11.2 9.6 4.4 10.0 

LG-11 Dissolved Oxygen (Fielcl)-23° % 5.0 9.2 11.2 9.5 3.5 9.75 

LG-11 Dissolved Oxygen (Fielcd)-24' % 8.4 1.6 9.2 11.2 9.0 2.8 9.25 

LG-11 Dissolvecdl Oxygen (Field)-25° % 0.8 9.1 11.2 8.8 2.5 §.4 

LG-11 Dissolved Oxygen (Fielcd)-26' % 0.3 8.7 11.2 8.0 1.1 3.95 

LG-11 Dissolvect Oxygen (Fielc)-27' % 2.4 0.1 . 8.6 11.2 7.2 0.5 3.3 

LG-11 Dissolvecdl Oxygen (Fielcl)-28' % 0.1 8.5 11.2 6.4 0.4 1.85 

LG-11 Dissolved Oxygen (Field)-29' % 0.1 8.4 W41 6.4 0.2 1.2 

LG-11 Dissolved Oxygen (Fielc)-30' % 0.2 0.1 8.4 10.6 4.7 0.2 1.0 

LG-11 Dissolved Oxygen (Field)-31' % 0.1 8.2 2.7 0.2 0.7 

LG-11 Dissolved Oxygen (Field)-32' % 0.1 8.2 2.8 0.2 0.5 

LG-11 Dissolved Oxygen (Fielcd)-33' % 0.2 0.0 1.0 1.5 0.2 0.5 

LG-11 Dissolved Oxygen (Fielc)-34' % 0.0 0.2 0.4 

LG-11 Dissolved Oxygen (Field)-35' % 0.0 0.4 

LG-11 Dissolvecl Oxygen (Fielcl)-36' % 9.0 0.4 

LG-11 Dissolvecl Oxygen (Fielcl)-37' % 
0.2 

LG-11 Dissolved Oxygen (Fielcd)-38' % 
0.2 

LG-11 Dissolved Oxygen (Fielcd)-Bottom % 

LG-11 Alkalinity mg ft 3.60 7 § «= § = ~§ = § § = § 

LG-11 Alkalinity, Bicarbonate mg/l 3.60 « 5 = =§ = § «= =§ § “= § 

LG-11 Alkalinity, Carbonate mg/L 0 a = § = «§ « =§ a «=§ = «§ 

LG-11 Alkalinity, Hyciroxicle mg/L 0 “= § «= =§ 

LG-11 Hardiness mg/L 6.60 8.0 8.9 6 6 7.5 6 

LG-11 Total Dissolved Solids mg/L "13.0 27 44 34 24 42.5 19.5 

LG-11 Total Suspended Solids mg/L « §.00 7? e § a 5 “ § “ § 

LG-11 Biological Oxygen Demand mg/l = 3.00 « 2 = «3 « 8 a 3 a 3 a 3 

LG-11 Chemical Oxygen Demancl mgsl «“ 10.0 

LG-11 Chemical Oxygen Demand, Low Level mg/L «: 20 « 20 10 $1 18.5 13 

LG-11 Anmimonia mg/L «= 0,100 «= Q.1 « (0.1 « 0.1 « 0.1 0.15 0.15 

LG-11 Nitrate mg/L 0.713 = 0.6 « 0.50 « 0.50 « 0.50 - 0.50 « 0.90 

LG-11 Nitrogen, Total Kjeldahl mg/L 0.308 0.6 0.4 0.7 0.5 0.55 0.45 

LG-11 Chloride mg/l 1 “7 “1 aT ed a “7 

LG-11 Fluoride mgfl « 0.100 -« 0.10 «= 0.1 = 0.1 « 0.1 “= 0.1 « 0.1 

LG-11 Sulfate mg/L 6.00 4.0 3.6 4.3 4.6 4.6 

LG-11 Cyanide, total ug/L « 20 « 20 “= 20 « 20 « 20 « 20 « 20 

LG-11 Oil & Grease mg « 1.03 6.0 4.9 « 4.6 « 64.6 7 4.6 “= 4.6 

LG-11 Turbidity, Lab NTU 0.750 2.4 1.1 1.3 0.8 0.65 0.6 

LG-11 Cations MeqiL 0.138 0.171 0.142 0.138 0.16 0.17 © 

LG-11 Anions Meq/t 0.226 0.135 0.084 0.075 0.09 0.10 

LG-11 Cation and Anion Balance % -20 11.64 25.97 29.31 26.88 27.81 

LG-11 Boron, total mg/L « 0.100 «< 0.20 = 0.10 «, 0.10 «= 0.10 «= 0.10 9 0.10 

LG-11 Calcium, total mg/L 1.91 2.1 1.5 1.5 1.7 2.4 1.9 

LG-11 Arcenic, total mg/L « 0.006 + 0.005 « 0.005 -« 0.005 «= 0.005 «= 0.005 0.0055 

LG-11 Barium, total mg/l «= 0.010 - 0.010 «= 0.010 -« 0.010 s 0.010 « 0.010 0.065 

LG-11 lron, clissoived mg/L - 0.100 « 0,080 « 0.050 0.055 «= 0.050 «= 0.050 0.085 

LG-11 Iron, total mg «: 0.100 0.49 « 0.050 0.073 « 0.050 0.069 0.105 

LG-11 Manganese, cissolvec mg/L «= 0.010 0.086 « 0.010 +: 0.010 « 0.010 0.024 0.342 

LG-11 Manganese, total mgsl « 0.010 0.12 0.020 0.018 « 0.010 0.040 0.041 

LG-11 Molybdenum, total mg/L «| 0.020 -« 0.020 9“ 0.020 «= 0.020 « 0.020 «= 0.020 «= 0.020 

LG-11 Selenium, total mgt - 0.005 + 0.005 «- 0.005 «= 0.005 “= 0.006 -« 0.005 «= 0.005 

LG-11 Silver, total mg/L - 0.010 «= 90.010 « 0.010 -«: 0.010 - 0.010 « 0.010 « 0.010 

LG-11 Chromium, total mg/L «= 0.020 

LG-11 Chromium, total (Low Level) ug/t 0.34 « 0.30 «| 0.30 «= 0.18 0.131 0.192 

LG-11 Beryllium, total mg/l «= 0.005 «= 0.010 «“ 0.010 +: 0.010 se 0.010 «+ 0.010 «+: 0.010 

LG-11 Thallium, total mg/L « 0.005 «= 0.005 «= 0.006 « 0.005 « 0.005 «= 0.0058 «=: 0.005 

LG-11 Nickel, total mg/l « 0.030 «= 0.030 « 0.030 «: 0.030 «= 0.030 -« 0.030 «: 0.030 

LG-11 Antimony, total mg/l -' 0.005 «+: 0.005 « 0.005 «= 0.005 «= 0.0056 - 0.005 = 0.005 

LG-11 Magnesium, total mg/l 0.546 0.55 0.56 0.52 0.59 0.89 0.65 

LG-11 Phosphorus, clissotvec mg/L 0.004 «= 0.05 «| 0.05 « 0,05 «: 0.05 « 0.05 «= 0.05 

LG-11 Phosphorus, total mg/L 0.010 = 0.05 = 0.05 «= 0.05 «= 0.05 “= 0.05 « 0.05 

LG-11 Potassium, total mg/L 0.710 «= 1.0 « 1.0 « 1.0 “= 1.0 1.4 ' 1.0 

LG-11 Soclium, total mg/L «= 1.00 “= 1.0 = 1.0 « 1.0 - 1.0 "= 1.0 «- 1.0 

LG-11 Sodium Absorption Ratio etd 0 9 6.000 0 0 0 

LG-11 Aluminum, total ug/L 11.7 31.4 17.8 18.1 20.4 27.2 19.8 

LG-11 Cadmium, total ug/l 0.006 0.0155 0.0166 0.008 0.012 0.004 0.017 

LG-11 Copper, total ug/L 0.764 0.330 0.287 0.306 0.544 0.305 0.438 

LG-11 Lead, total ug/L 0.077 0.248 0.109 0.158 0.262 0.127 0.140 

LG-11 Mercury, total ng/l 1,09 1.86 0.839 1.0 1.47 1.15 1.18 

LG-11 Zinc, total ug/l 3.30 2.76 2.77 2.62 2.38 2.41 2.33 

3.7-8-46 
(PHT): Past Hold Time 

O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-95 

LG-11-05' pH, Lab S.U. §.1 

LG-11-05' Alkalinity mg/l  § 

LG-11-05' Alkalinity, Bicarbonate most os § 

® LG-11-05' Alkalinity, Carbonate mg/L « § 

LG-11-05° Harciness mg/L . 6 

LG-11-05' Total Dissolved Solids mg/t 28 

LG-11-05' Total Suspended Solids mgtL “ § 

LG-11-0§' Biological Oxygen Demancl mgt «= 3 

LG-11-05' Chemical Oxygen Demand, Low Level mg/L 13 

LG-11-05' Ammonia mgs 0.2 

LG-11-08' Nitrate mg/l “= 0.50 

LG-11-05' Nitrogen, Total Kjeldahl mg/L 0.4 

LG-11-05' Chlorice mg/L a 

LG-11-05° Fluoride mg/L “| 0.1 

LG-11-0$' Sulfate mg/t 4.6 

LG-11-05° Cyanide, total ugsl “= 20 

LG-11-05' Oil & Grease mg/L 2 4.6 

LG-11-05' Turbidity, Lal NTU 0.6 

LG-11-05' Cations Meq/fL 0.16 

LG-11-05° Anions MeqiL 0.10 

LG-11-05' Cation and Anion Balance % 25.20 

LG-11-05' Boron, total mg/l « 0.10 

LG-11-05' Calcium, total mg/l 1.8 

LG-11-05' Arsenic, total mgt 0.006 

LG-11-05' Barium, total mg = 0.010 
LG-11-05' lron, dissolved mg/b 0.050 

LG-11-03' Iron, total mg/L « 0.050 

LG-11-05' Manganese, cissolvec mast 0.014 

LG-11-05' Manganese, total mgt 0.025 

LG-11-05' Molybdenum, total mgsl «| 0.020 

LG-11-05' Selenium, total mg/L «= 0.005 

LG-11-05° Silver, total mg/L «= 0.010 

LG-11-08' Chromium, total (Low Level) ug/L . 0.132 

LG-11-0$' Beryllium, total mg/L «: 0.010 

LG-11-05' Thallium, total mg/L «! 0.005 

LG-11-05' Nickel, total mg/L «: 0.030 

LG-11-05' Antimony, total mg/l « 0.005 

LG-11-08' Magnesium, total mg/L 0.63 

© LG-11-05' Phosphorus, cissolved mgsL «= 0.05 

LG-11-05' Phosphorus, total mgft - 0.05 

LG-11-0$' Potassium, total mg ft « 1.0 

LG-11-05' Soctium, total mg/L =“ 1.0 

LG-11-08' Sodium Absorption Ratio etd 0 

LG-11-08' (©) Aluminum, total ug/L 19.8 

LG-11-05° (C) Cacimium, total ug/l 0.017 

LG-11-08'° (C) Copper, total ug/L 0.438 

LG-11-05° (C) Leaci, total ug/L 0.140 

LG-11-05' (C) Mercury, total ngsl 1.15 

LG-11-05' (C) zinc, total ugsL 2.33 

(C} Sample Compositecdt With LG-11-33' 

(PHT): Past Hold Time O1-Peh-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95§ Fels-95 Mar-9§ Apr-95 

LG-11-10' pH, Lats $.U. $.2 

LG-11-10' Alkalinity mg/L § 

LG-11-10' Alkalinity, Bicarbonate mg/l 5 

LG-11-10' Alkalinity, Carbonate ngsL  § @ 

LG-11-10' Harciness mg/L . 8 

LG-11-10° Total Dissolved Solids mg/l 46 

LG-11-10' Total Suspended Solids mg/L « «~§ 

LG-11-10' Biological Oxygen Demanc mgth «= 3 

LG-11-10' Chemical Oxygen Demanc, Low Level mg/L 17 

LG-11-10' Ammonia mg/L « 0.1 

LG-11-10' Nitrate mg/l « 0.50 

LG-11-10' Nitrogen, Total Kjeldahl ng/L 0.5 

LG-11-10° Chloride mg/L ad 

LG-11-10° Fluoride mg/L « (0.1 

LG-11-10° Sulfate mg/l 4.§ 

LG-11-10' Cyanide, total ug/L = 20 

LG-11-10° Oil & Grease mg/l «4.6 

LG-11-10' Turbidity, Lab NTU 0.7 

LG-11-10' Phosphorus, dissotvec mg/L «- 0.05 

LG-11-10' Phosphorus, total mgsl « 0.05 

LG-11-10° Potassium, total mg/L 1.5 

(PHT): Past Hold Time 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 $Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-9§ Fel)-9§ Mar-95 Apr-9§ 

LG-11-30' pH, Lab S.U. $.3 

LG-11-30' Alkalinity mg/l 5 

LG-11-30' Alkalinity, Bicarbonate mg/l § 

LG-11-30' Alkalinity, Carbonate mg/l . “ § 

LG-11-30' Harciness mg/l . 7 

LG-11-30" Total Dissolved Solids mg/L 39 

LG-11-30' Total Suspencied Solids mg/L . oo § 

LG-11-30' Biological Oxygen Demand mg/L = 3 

LG-11-30° Chemical Oxygen Demand, Low Level mg/l 14 

LG-11-30' Ammonia mg/l 0.2 

LG-11-30' Nitrate mg/l «- 0.50 

LG-11-30' Nitrogen, Total Kjeldahl mg/L 0.6 

LG-11-30' Chloride mg/L “1 

LG-11-30' Fluoricle mg/l « 0.1 

LG-11-30' Sulfate mgsL 4.7 

LG-11-30' Cyanide, total ug/l «: 20 

LG-11-30° Oi! & Grease mgtl « 4.6 

LG-11-30° Turbidity, Lal NTU 0.6 

LG-11-30' Phosphorus, cissolvect mgZl «“— 0.05 

LG-11-30' Phosphorus, total mg/l « 0.05 

LG-11-30' Potassium, total mgs 1.3 

(PHT) : Past Hold Time 3 ° 7-8-49 O01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-9$ Felb-9$ Mar-95 Apr-95 

LG-11-33' pH, Lab 8.U. 5.5 

LG-11-33' Alkalinity mg/L “ § 

LG-11-33' Alkalinity, Bicarbonate mg/l a 

LG-11-33' Alkalinity, Carbonate mg/l « =§ 

LG-11-33' Harciness mg/L. . 6 

LG-11-33' Total Dissolved Solids most 11 

LG-11-33' Total Suspenced Solids mg/L . « =§ 

LG-11-33' Biological Oxygen Demancl mg/L «= 3 

LG-11-33' Chemical Oxygen Demand, Low Level ng/t 13 

LG-11-33' Ammonia mg/L « 0.1 

LG-11-33' Nitrate mg/L «- 0.50 

LG-11-33' Nitrogen, Total Kjeldahl mgs 0.5 

LG-11-33' Chloride mg/L a | 

LG-11-33' Fluoricte mg/l = O11 

LG-11-33' Sulfate mg/l 4.6 

LG-11-33' Cyanide, total ugsl « 20 

LG-11-33° Oil & Grease mg/L «= 4.6 

LG-11-33° Turbictity, Lat NTU 0.6 

LG-11-33' Cations Mecq/L 0.18 

LG-11-33' Anions Meq/L 0.10 

LG-11-33' Cation and Anion Balance % 30.41 

LG-11-33' Boron, total mg/L « 0.10 

LG-11-33' Calcium, total mg/L 2.0 

LG-11-33' Arsenic, total mg/L = 0.005 

LG-11-33' Barium, total mg/L 0.12 

LG-11-33' lron, dissolved mg/L 0.12 

LG-11-33' Iron, total mg/L 0.16 

LG-11-33' Manganese, dissolved mg/L 0.67 

LG-11-33' Manganese, total mg/L 0.057 

LG-11-33' Molybdenum, total mg/l «- 0.020 

LG-11-33' Selenium, total mg/L « 0.005 

LG-11-33' Silver, total mg/L «; 0.010 

LG-11-33' Beryllium, total mg/L « 0.010 

LG-11-33' Thallium, total mg/L «= 0,005 

LG-11-33' Nickel, total mg/l «| 0.030 

LG-11-33' Antimony, total mg/l « 0.005 

LG-11-33' Magnesium, total mg/L 0.67 

LG-11-33' Phosphorus, clissolvecl mg/L « 0.05 

LG-11-33' Phosphorus, total mg/L « 0.05 © 

LG-11-33° Potassium, total mg/L “ «1.0 

LG-11-33' Sodium, total mg fl «= 1.0 

LG-11-33' Sodium Absorption Ratio etd 0 

LG-11-33' (C) Aluminum, total ug/L 19.8 

LG-11-33' (C) Cacdinium, total ug/L 0.017 

LG-11-33' (C) Copper, total ug/L 0.438 

LG-11-33' (C) Lead, total ug/L 0.140 

LG-11-33' (C) Mercury, total ngA 1.15 

LG-11-33' (C) Zinc, total ug/L 2.33 

(C) Sample Composited With LG-11-05' 

(PHT): Past Hold Time 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-9§ Mar-95 Ajr-9§ 
i 

LG-11-Composite Boron, total mg/L « 0.10 

LG-11-Composite Calcium, total mg/l 2.4 

LG-11-Composite Arsenic, total mgsL « 0.005 

© LG-11-Composite Barium, total mgsl «| 0.010 

LG-11-Composite lron, dissolved mg/t . «| 0.050 

LG-11-Composite Iron, total mg/L 0.069 

LG-11-Composite Manganese, clissolvec mg/l . 0.024 

LG-11-Composite Manganese, total mg/l 0.040 

LG-11-Composite Molybclenum, total mg/L «: 0.020 

LG-11-Composite Selenium, total mg/L « 0.005 

LG-11-Composite Silver, total mg/L «; 0.010 

LG-11-Composite Chromium, total (Low Level) ug/L 0.192 

LG-11-Composite Beryllium, total mgit « 0.010 

. LG-11-Composite Thallium, total mg/l =: 0.005 

LG-11-Composite Nickel, total mg/L « 0.030 

LG-11-Composite Antimony, total mgt «— 0.005 

LG-11-Composite Magnesium, total mg/l 0.89 

LG-11-Composite Potassium, total mg/l 1.2 

LG-11-Composite Sodium, total mg/L « 1.0 

LG-11-Composite Aluminum, total ug/L 27.2 

LG-11-Composite Cacdinium, total ug/L 0.004 

LG-11-Composite Copper, total ug/L 0.305 

LG-11-Composite Leacl, total ugé/l 0.127 

LG-11-Composite Mercury, total ng/L 1.15 

LG-11-Composite Zinc, total ugh 2.41 

(PHT) : Part Hold Time 3. 7-8-51 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

I 

Fel-95 Mar-95 Apr-95 STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2 

§.2 §.1 LG-11-E pH, Lab S.U. 5.1 5.2 5.15 $.15 

§ = § LG-11-E Alkalinity mg/L “ 5 5 5 2.5 

§ « § LG-11-E Alkalinity, Bicarbonate mgs “ § 5 5 2.5 

« § « § LG-11-E Alkalinity, Carbonate mg/l “ $ “ $ § 0 

8 6 LG-11-€ Hardness mg/l 6 . 8 7 7 

46 28 LG-11-E Total Dissolved Solids mg/L 28 46 37 37 

a § « § LG-11-E Total Suspended Solids mgfL “lo § “, 5 5 0 

« 3 « 3 LG-11-E Biological Oxygen Demand mg/L “ 3 “ 3 3 0 

17 13 LG-11-E Chemical Oxygen Demand, Low Level mg/L 13 17 15 1§ 

# 0.1 0.2 LG-11-E Ammonia mgs “ 0.1 0.2 0.15 0.1 

- 0.50 « 0.50 LG-11-E Nitrate mg/L a! 0.5 “ 0.5 0.5 0 

0.5 0.4 LG-11-E Nitrogen, Total Kjeldahl mg/L 0.4 0.5 0.45 0.45 

“A ae | LQ-11-E Chloride mg/L « 1 “ 1 1 0 

« 0.1 < 0.1 LG-11-E Fluoride mgit et 0.1 “ 0.1 0.1 0 

4.5 4.6 LG-11-E Sulfate mg/L 4.5 4.6 4.55 4.55 

= 20 « 20 LG-11-E Cyanide, total ug. “ 20 “ 20 20 0 

« 4.6 « §=4.6 LG-11-E Oil & Grease mg/L os 4.6 “ 4.6 4.6 0 

0.7 0.6 LG-11-E Turbidity, Lab NTU 0.6 0.7 0.65 0.65 

= 0.05 « 0.05 LG-11-E Phosphorus, cissolvec mg/l “ 0.05 er 0.05 0.05 0 

« 0.05 «| 0.08 LG-11-E Phosphorus, total mg/L “ 0.05 “ 0.05 0.05 0 

1.5 « 1.0 LG-11-E Potassium, total mgt en 1 1.5 1.25 0.75 

(1) Non-Detects Replacect With Detection Limit (2) Non-Detects Replaced With Zero 23-Feb-96



CMC Surface Water : November 1993 Through April 1995 

Jan-95 Fel)-95 Mar-9§ Apr-9§ STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 
SS 

5.3 5.5 LG-11-H pH, Lab S.U. §.3 5.5 §.4 §.4 

5 « § LG-11-H Alkalinity mg/L “ 5 § § 2.5 

| 5 a § LG-11-H Alkalinity, Bicarbonate mg ~  § 5 5 2.5 
© « § « =§ LG-11-H Alkalinity, Carbonate mg/L * 5 “ 5 5 0 

? 6 LG-11-H Harciness mg/L . 6 7 6.5 6.5 

39 11 LG-11-H Total Dissolved Solids mg/L 1 39 25 25 

« § a § LG-11-H Total Suspended Solids mg/L “ 5 “ 5 $ 0 

“ 3 « 3 LG-11-H Biological Oxygen Demand mg/L “ 3 ! 3 3 0 

14 13 LG-11-H Chemical Oxygen Demand, Low Level mg 13 14 13.$ 13.§ 

0.2 « 0.1 LG-11-H Ainmonia mg/L “ 0.1 0.2 0.15 0.1 

« 0.90 « 0.90 LG-11-H Nitrate mg/l “! 0.5 “ 0.5 0.5 0 

0.6 0.5 LG-11-H Nitrogen, Total Kjeldahl mg/t 0.§ 0.6 0.55 0.55 

“41 “7 LG-11-H Chioricde mngfL “ 1 “ 1 1 0 

“ Q.1 « 0.1 LG-11-H Fluoride mg/L ! 0.1 “ 0.1 0.1 0 

47 4.6 LG-11-H Sulfate mg/L 4.6 4.7 4.65 4.65 

« 20 «- 20 LG-11-H Cyanide, total ug/L “ 20 “ 20 20 0 

«9 4.6 «= 4.6 LG-11-H Oil & Grease mg/L « 4.6 “ 4.6 4.6 0 

0.6 0.6 LG-11-H Turbidity, Lab NTU 0.6 0.6 0.6 0.6 

« 0.05 « 0.05 LG-11-H Phosphorus, dissolved mgA “ 0.05 “! 0.05 0.05 0 

“= 0.05 « 0.05 LG-11-H Phosphorus, total mg/l “ 0.05 “ 0.05 0.05 0 

1.8 « 1.0 LG-11-H Potassium, total mgsL “ 1 1.3 1.15 0.65 

3./-8-53 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 23-Peth-96



CMC Surface Water : November 1993 Through April 19935 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jeil-94 

LG-12 pH (Fielcl) S.U. 4.91 4.93 4.96 5.73 

LG-12 pH (Fielct)-02' $.U. 

LG-12 pH (Fietc)-05' S.U. © 

LG-12 pH, Lal S.U. (PHT) (PHT) (PHT) (PHT) 

LG-12 Conductivity (Field) umbhos : 16 13 14.3 17 

LG-12 Conductivity (Fielcd)-02° umhos 

LG-12 Conductivity (Fielcl)-05° umhos . 

LG-12 Conductivity, Lab umhos 15.6 16.0 15.1 16.2 

LG-12 Temperature (Fielcl) Degrees C 9.3 14.6 20.0 25.3 

LG-12 Temperature (Fielc)-02' Degrees C 

LG-12 Temperature (Fielc)-05' Degrees C 

LG-12 Temperature (Field-OO Meter) Degrees C 9.8 20 

LG-12 Temperature (Field-OO Meter)-01' Degrees C 

LG-12 Temperature (Fielci-DO Meter)-02' Degrees C 

LG-12 Temperature (Fielcl-DO Meter)-03' Degrees © 

LG-12 Temperature (Fieldl-DO Meter)-04' Degrees C 

LG-12 Temperature (Fieldi-DO Meter)-05' Degrees C 

LG-12 Temperature (Field-DO Meter)-06' Degrees C 

LG-12 Temperature (Field-OO Meter)-07' Degrees C 

LG-12 Temperature (Field-O0 Meter}-08' Degrees C 

LG-12 Temperature (Field-DO Meter)-09' Degrees C 

LG-12 Dissolved Oxygen (Fielcl) % 6.4 

LG-12 Dissolved Oxygen (Fielcd)-Surface % 8.5 

LG-12 Dissolved! Oxygen (Fielcl)-01' % 

LG-12 Dissolved Oxygen (Fielc}-02' % , 
LG-12 Dissolved Oxygen (Fielcd)-03' % 

LG-12 Dissolved Oxygen (Fielcl)-04' % 

LG-12 Dissolved Oxygen (Fielcl)-0S' % 

LG-12 Dissolved Oxygen (Fielcl)-06' % 

LG-12 Dissolved Oxygen (Fielc)-07' % 

LG-12 Dissolved Oxygen (Fielc)-08' % 

LG-12 Dissolved Oxygen (Field)-09' % 

LG-12 Dissolved Oxygen (Fielcd)-Bottom % 8.2 

LG-12 Alkalinity mg/l «- 20.0 « 20.0 3.60 3.70 

LG-12 Alkalinity, Bicarbonate mg/L «= 20.0 « 20.0 3.60 3.70 

LG-12 Alkalinity, Carbonate mg/L 0 0 «= 0 0 

LG-12 Alkalinity, Hycroxide mg/l 0 0 « Q 0 

LG-12 Hardness mg/L «- §.00 « §.00 7.92 6.00 

LG-12 Total Dissolved Solids mg/l 23.0 18.0 8.00 33.0 © 

LG-12 Total Suspended Solids mg/l « §.00 «= §,00 «“ §.00 «= $00 

LG-12 Biological Oxygen Demand mg/L 10.0 7,00 7.00 = 3.00 

LG-12 Chemical Oxygen Demand mg/L 32.0 34.0 30.0 21.0 

LG-12 Chemical Oxygen Demanc, Low Level mg/L 

LG-12 Ammonia mg/L “= 0.100 «+ 0.100 -«: 0.100 0.672 

LG-12 Nitrate mg/l (PHT) «= 0.500 (PHT) (PHT) 

LG-12 Nitrogen, Total Kjeldahi mg/l 0.644 0.504 0.420 0.644 

LG-12 Chloride mg/L a 1 ed a | 

LG-12 Fluoricle mg/l «= 0.100 0.223) « 0.100 +: 0.100 

LG-12 Sulfate mg/L 2.35 4.00 6.90 4.50 

LG-12 Cyanide, total ug/L = 20 « 20 “= «20 = 20 

LG-12 Oil & Grease mgt. = 1.00 “= 1.18 e111 “1.03 

LG-12 Turliclity, Lab NTU (PHT) 1.20 1.10 1.30 

LG-12 Cations Meq/t 0.065 0.065 0.058 0.120 

LG-12 Anions Meqit 0.049 0.124 0.211 0.182 

LG-12 Cation anc Anion Balance % 14.0 -30 -60 -20 

LG-12 Boron, total mg ft « 0.100 « 0.100 «= 0.100 0.144 

LG-12 Calcium, total mg/L 1.30 1.30 1.16 1.17 

LG-12 Arsenic, total mgsL « 0.005 «= 0.005 «= 0.005 «= 0.005 

LG-12 Barium, total mgfl «= 0.010 « Q9<.010 «= 0.010 « 0.010 

LG-12 lron, cissolved mg/L 0.100 0.117 0.134 0.140 

LG-12 iron, total mg/l 0.134 0.124 0.116 0.118 

LG-12 Manganese, cissolvect mg/L 0.026 0.023 0.930 0.030 

LG-12 Manganese, total mg sl 0.027 0.024 0.033 0.027 

LG-12 Molybclenumm, total mg/l “= 0.020 « 0.020 « 0.020 « 0.020 

LG-12 Selenium, total mg/l «# 0.005 «= 0.006 «= 0.006 «= 0.005 

LG-12 Silver, total mg/l «“ 0.010 « 0.010 «= 0.010 « 0.010 

LG-12 Chromium, total mg/L «= 0.020 «= 0.020 « 0.020 « 0.020 

LG-12 Chromium, total (Low Level) ug/l 0.310 0.460 0.45 0.30 

LG-12 Beryllium, total mg/l se 0.005 « 0.005 « 0.005 «+: 0.005 

LG-12 Thallium, total myfl 9“ 0.005 -«: 0.006 «= 0.005 «=: 0.005 

LG-12 Nickel, total mg/L "= 0.030 « 0.0630 «= 0.030 «+: 0.030 

LG-12 Antimony, total mg/L «“ 0.005 «= 0.005 «+ 0.005 «: 0.005 

LG-12 Magnesium, total mg/L 0.600 -: 0.600 +: 0.500 0.500 

LG-12 Phosphorus, cdissolvect mg/L « 0.050 0.014 «+ 0.004 0.011 

LG-12 Phosphorus, total mg/L « 0.050 0.026 0.026 0.028 

LG-12 Potassium, total mg/L “= 0.600 -« 0.600 «= 0.600 0.799 © 

LG-12 Soclium, total mgt «= 1.00 « 1.00 “ 1.00 “1.00 

LG-12 Socium Absorption Ratio std 0 0 - 0 0 

3.7-8-54 
(PHT) : Past Holct Time 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 $Se-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-9§ 

LG-12 pH (Fielcl) $.U. §.74 6.37 5.7 6.08 6.13 

LG-12 pH (Fielcl)-02' $.U. §.74 

LG-12 pH (Field)-0S' S.U. 4.93 §.82 

LG-12 pH, Lab $.U. (PHT) 5.4 §.4 §.2 4.7 4.9 4.95 

LG-12 Conductivity (Field) umbhos 20.1 18.2 16.94 18.49 38.7 

LG-12 Conductivity (Fielcd)-02° umhos 18.73 

LG-12 Conductivity Fielcd)-05' umhos . 67.1 197.7 

LG-12 Conductivity, Lab umhos 15.4 

LG-12 Temperature (Fielcl) Degrees C 19.2 18.9 11.8 5.6 2.4 

LG-12 Temperature (Fielcd)-02' Degrees C 5.1 

LG-12 Temperature (Fielcd)-05’ Degrees C 2.3 5.6 

LG-12 Temperature (Flelc-DO Meter) Degrees C 19.0 18 12.0 3.5 0.75 1.0 

LG-12 Temperature (Field-DO Meter)-01' Degrees C 18 12.0 §.5 2.5 0.75 2.0 

LG-12 Temperature (Field-DO Meter)-02' Degrees C 18 12.0 §.5 3.75 1 4.0 

LG-12 Temperature (Field-DO Meter)-03' Degrees C 19.0 17 12.0 $.0 4.0 3.0 4.25 

LG-12 Temperature (Field-DO Meter)-04' Degrees C 17 12.0 3.0 4.0 4.0 4.75 

LG-12 Temperature (Field-DO Meter)-05' Degrees C 17 12.0 5.0 4.0 4.25 4.7§ 

LG-12 Temperature (Field-DO Meter)-06' Degrees C 19.0 17 12.0 5.0 4.0 4.25 §.0 

LG-12 Temperature (Fielcd-DO Meter)-07' Degrees C 17 12.0 §.0 4.0 4.25 §.0 

LG-12 Temperature (Field-DO Meter)-08' Degrees C 17 11.75 §.0 4.0 4.5 $.0 

LG-12 Temperature (Fielcdl-DO Meter)-09' Degrees C 19.0 

LG-12 Dissolvecdl Oxygen (Field) % 8.2 8.3 8.4 11.4 13.6 8.7 

LG-12 Dissolved Oxygen (Fielcd)-Surface % 

LG-12 Dissolved Oxygen (Field)-01' % 8.3 8.3 11.3 10.0 13.6 9.0 

LG-12 Dissolved Oxygen (Field)-02' % 8.1 8.3 11.1 8.2 13.2 8.3 

LG-12 Dissolved Oxygen (Fielc)-03' % 8.0 8.0 8.3 11.1 8.1 6.5 7.6 

LG-12 Dissolved Oxygen (Fielcd)-04' % 8.0 8.3 11.1 7.9 3.0 6.2 

LG-12 Dissolved Oxygen (Fielc)-05° % 7.6 8.3 11.0 7.8 2.6 §.9 

LG-12 Dissolved Oxygen (Fieicd)-06' % 7.8 7.4 8.3 11.0 7.6 2.3 §.3 

LG-12 Dissolved Oxygen (Fielcl)-07° % 6.6 8.2 11.90 7.6 1.8 4.5 

LG-12 Dissolved Oxygen (Fielc)-08' % 2.8 7.2 10.9 3.4 0.2 2.2 

LG-12 Dissolved Oxygen (Fielcl)-09' % 6.9 

LG-12 Dissolved Oxygen (Fielcl)-Bottom % 

LG-12 Alkalinity mg/L 3.00 a § « § « § “ § « § OS 

LG-12 Alkalinity, Bicarbonate mg/L 3.00 « 20 « § « § “= =§ « § a OA 

LG-12 Alkalinity, Carbonate mgfL 0 « =§ “= =§ = § « «§ =“ § « OS 

LG-12 Alkalinity, Hydroxice mg/l 0 = = § “= § 

LG-12 Hardiness mg/L 6.00 6.0 12 7 10 10 75 

© LG-12 Total Dissolved Solids mgt 17.0 30 31 34 32 37 32 

LG-12 Total Suspended Solids mg/L « §,00 «= § = § “= § a a S 

LG-12 Biological Oxygen Demand mg/l « 3.00 “= 2 = 3 “= 3 «“ 8 «= 3 3 

LG-12 Chemical Oxygen Demand mg/L 36.0 

LG-12 Chemical Oxygen Demand, Low Level mg/l 33 21 24 43 $3 25 

LG-12 Ammonia mg/L “ 0,100 «= 0.1 «= 0.1 “= 0.1 « 0.1 0.1 O.1 

LG-12 Nitrate mg/L (PHT) «= 0.5 «- 0.50 = 0.50 «- 0.50 « 0.50 - 0.8 

LG-12 Nitrogen, Total K jelclahl mg/L 0.560 0.7 0.7 0.8 0.8 1.0 0.4 

LG-12 Chioricde mg/L a | a | a | «4 a | “7 es oL 

LG-12 Fluoride mg/L «= 0.100 « 0.10 « 0.1 = 0.1 « 0.1 « 0.1 9 O1 

LG-12 Sulfate mg/L 10.0 10 9.8 9.5 6.4 3 

LG-12 Cyanide, total ugst «= 20 «= 20 « 20 « 20 « 20 « 20 - 20 

LG-12 Oil & Grease mg/L “ 1.04 “1 “ 4.6 « 4.6 «= 4.6 « 4.6 “= 4.6 

LG-12 Turbiclity, Lal NTU 1.80 = 0.5 0.7 0.6 1.1 2.4 0.75 

LG-12 Cations Meqst 0.082 0.073 0.118 0.113 0.17 0.17 0.115 

LG-12 Anions Meqit 0.297 0.169 0.209 0.205 0.20 0.13 0.065 

LG-12 Cation anc Anion Balance % -60 -39.41 -27.58 -28.80 -8.20 11.26 31.3 

LG-12 Boron, total mg/L « 0.100 «= 0.20 «— 0,10 « 0,10 “ ~ 0.10 « 0.10 « OL 

LG-12 Calcium, total mg/l 1.20 1.1 1.4 1.6 2.6 2.3 1.65 

LG-12 Arsenic, total mg/t « 0.005 «: 0.005 « 0.005 +: 0.005 “ 0.005 «= 0.005 «+: 0.005 

LG-12 Barium, total mg/l «| 0.010 « 0.010 * 0.010 + 0.010 0.013 0.020 «: OOL 

LG-12 iron, cissolved mg/L 0.110 0.082 0.10 0.092 0.15 0.12 0.1195 

LG-12 iron, total mg/L 0.148 0.10 0.11 0.14 0.17 0.13 0.135 

LG-12 Manganese, clissoivec mgfl 0.017 0.014 0.013 «= 9.010 0.022 «= 0.010 0.0245 

LG-12 Manganese, total mg/L 0.017 = 0.010 0.014 0.011 0.026 0.026 0.04 

LG-12 Molybdenum, total mg/L = 0.020 «= 9.020 = 0.020 « 9.020 “+ 0.020 « 0.020 «= 0,02 

LG-12 Selenium, total mg/l « 0.005 « 0.005 « 0.00$ 0.006 * 0.005 «: 0.005 «= 0,005 

LG-12 Silver, total mgs «= 0.010 « 0.010 «= 0.010 « 0.010 « 90.010 «= 0.010 =: OOL 

LG-12 Chromium, total mg/L « 0.020 

LG-12 Chromium, total (Low Level) ugél 0.51 0.459 « 0.30 0.34 0.342 0.313 0.285 

LG-12 Beryllium, total mgll «“ 0.005 «= 9.010 « 0.010 +: 0.010 «s 0.010 -« 0.010 «+: OOL 

LG-12 Thallium, total mg/L «= 0.005 « 0.005 « 0.006 -« 0.005 « 0.005 « 0.005 «: 0.005 

LG-12 Nickel, total mg/l « 0.030 +: 0.030 «“ 0.030 -« 0.030 * 0.030 « 0.030 -« O03 

LG-12 Antimony, total mg/L « 0.005 «= 0.005 « 0.008 -«: 0.005 “= 0.005 « 0.005 «: 0.005 

LG-12 Magnesium, total mg/L = 0.600 «= 0.50 «= 0.50 « 0.90 0.74 0.65 O.515 

LG-12 Phosphorus, dissolvect mg/L 0.015 «= 0.05 « 0.05 «- 0.05 « 0.05 « 0.05 «: 0.05 

LG-12 Phosphorus, total mg/l 0.024 «= 0.05 “ 0.05 0.05 «= 0.05 « 0.05 « 0.05 

LG-12 Potassium, total mgt 0.870 «= 1.0 1.9 « 1.0 1.0 “= 1.0 ook 

LG-12 Sodium, total mg/L «= 1,00 « 1.0 “1.0 «= 1.0 “= 1.0 “= 1.0 « of 

LG-12 Sodium Absorption Ratio stl 0 0 0.000 0 0 0 9 

3./-8-55 
(PHT): Past Holel Time O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

ee ee reer a ere eee eee eee a eee errr eee enee eee ee eee ee eee ee eee eee eee ereeeeerreeeeerae eer eee reese esac eeeeeeseeeceesr eee reee cen scenes eee 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 
——_—_—__—«——EOEOEOooOlllE—ee_ SN 

LG-12 Aluminum, total ug/L 62.9 104 84.6 70.4 

LG-12 Cadmium, total ug/L 0.013 0.026 0.029 0.023 

LG-12 Copper, total ugst 0.447 0.603 0.495 0.505 

LG-12 Lead, total ug/L 0.720 1.0§ 0.9$2 0.897 

LG-12 Mercury, total ng/L . 3 3 3.95 3.79 

LG-12 Zinc, total ug/l §.23 §.01 6.87 §.93 

3./-8-56 
(PHT): Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-9§ Fel-95 Mar-95 Apr-9§ 

LG-12 Aluminum, total ug/L 62.3 70.2 76.6 85.5 130 184 110 

LG-12 Cadmium, total ug/L 0.006 0.0177 0.0134 = 0.006 0.021 0.032 0.039 

LG-12 Copper, total ug/t 3.49 0.463 0.675 0.839 0.879 0.831 0.696 

LG-12 Leaci, total ug/L 0.493 0.651 0.667 0.413 2.18 1.87 1.07 

LG-12 Mercury, total ng/L 2.82 2.97 2.44 2.3 3.67 3.37 2.78 

LG-12 Zinc, total ug/L 6.42 4.68 5.41 6.14 7.89 10.1 6.79 

(PHT): Past Hold Time O1-+Fe b-96



CMC Surface Water : November 1993 Through Aprit 1995 

nT nn nee ee aa = Seana nn nEIDS UES "= SERRE" anna nnn UnIIERD "> =RnEEENSEP ED -S=anEnO EE nan aaa! 

STATION PARAMETER Units Aug-94 Sep-94 $ep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fely-95 Mar-95 Apr-96 

LG-12-02' pH, Lal $.U. 4.8 

LG-12-02' Alkalinity mg/L “ § 

LG-12-02' Alkalinity, Bicarbonate mg/l = «§ 

LG-12-02' Alkalinity, Carbonate mg/L « § } 

LG-12-02' Harciness mg/l . 8 

LG-12-02' Total Dissolved Solids mgt 11 

LG-12-02' Total Suspenced Solids mg/L . « § 

LG-12-02' Biological Oxygen Demand mg/l 2 3 

LG-12-02' Chemical Oxygen Demand, Low Level mg/L 17 

LG-12-02' Ammonia mg/L 0.1 

LG-12-02' Nitrate mg/l «- 0.50 

LG-12-02' Nitrogen, Total Kjelcdahi mg/L 0.3 

LG-12-02' Chloricle mgs aa | 

LG-12-02' Fluorice mg/l « 0.1 

LG-12-02' Sulfate mg/L 1.8 

LG-12-02' Cyanice, total ug/L = 20 

LG-12-02' Oil & Grease mg/l - 4.6 

LG-12-02' Turbidity, Lab NTU 0.6 

LG-12-02° Cations Meq/i- 0.09 

LG-12-02' Anions Meq/L 0.04 

LG-12-02' Cation and Anion Balance % 40.03 

LG-12-02° Boron, total mg/L « 0.10 

LG-12-02' Calcium, total mg/l 1.4 

LG-12-02' Arsenic, total mg/L « 0.005 

LG-12-02' Barium, total mg/L «= 0.010 

LG-12-02' lron, dissolvect mg/L 0.059 

LG-12-02' lron, total mg/L 0.11 

LG-12-02' Manganese, clissolveci mg/L 0.014 

LG-12-02' Manganese, total mg/l 0.034 

LG-12-02' Molybdenum, total mg/l «| 0.020 

LG-12-02' Selenium, total mgft «| 0.005 

LG-12-02' Silver, total mg/L = 0.010 

LG-12-02' (C) Chromium, total (Low Level) ug/L 0.288 

LG-12-02' Beryllium, total mg/L «-- 0.010 

LG-12-02' Thallium, total mg/l « 0.005 

LG-12-02° Nickel, total mg/t « 0.030 

LG-12-02' Antimony, total mgZL « 0.005 

LG-12-02' Magnesium, total mg/L « 0.50 

LG-12-02° Phosphorus, cissolvec mg/L. «“ 0.05 © 

LG-12-02' Phosphorus, total mgs « 0.05 

LG-12-02' Potassium, total mg fl « 1.0 

LG-12-02' Sodium, total mg/L « 1.0 

LG-12-02' Sodium Absorption Ratio std 0 

LG-12-02' (C) Aluminum, total ug/L 110 

LG-12-02° (C) Cacdimium, total ugst 90.039 

LG-12-02’ (C) Copper, total ug/L 0.696 

LG-12-02' (C) Leacl, total ug/L 1.07 

LG-12-02' (C) Mercury, total ng/L 2.78 

LG-12-02° (C) Zinc, total ugsl 6.79 

(C) Sample Composited With LG-12-05’ 

3./-8-58 
(PHT): Past Holct Time 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-9§5 
eee eee eee 

LG-12-05' pH, Lal $.U. 5.1 

LG-12-05' Alkalinity mg/L « § 

LG-12-05' Alkalinity, Bicarbonate mg/L = § 

LG-12-05' Alkalinity, Carbonate mg/L “ § 

LG-12-05' Harciness mg/l . 7 

LG-12-05' Total Dissolved Solids mg/L §3 

LG-12-05' Total Suspended Solids mg/t : ot § 

LG-12-05' Biological Oxygen Demand mg/l = 3 

LG-12-0§' Chemical Oxygen Demand, Low Level mgft 33 

LG-12-0$8' Ammonia mg/t «= 0.1 

LG-12-05' Nitrate mg/L «: 0.§0 

LG-12-05' Nitrogen, Total Kjelciahl mg/L 0.5 

LG-12-05' Chloride mgiL “1 

LG-12-05' Fluoride mgt « 0.1 

LG-12-05' Sulfate mg/l 4.2 

LG-12-05° Cyanide, total ug/L «= 20 

LG-12-05' Oi! & Grease mg/l « 4.6 

LG-12-05' Turbidity, Lab NTU 0.9 

LG-12-08' Cations MeqiL 0.14 

LG-12-05' Anions Meq/L 0.09 

LG-12-08' Cation and Anion Balance % 22.57 

LG-12-05° Boron, total mg/L “= 0.10 

LG-12-05' Calcium, total mgt 1.9 

LG-12-05' Arsenic, total mg/l «= 0.005 

LG-12-05' Barium, total mgt , « 0.010 

LG-12-05' Iron, dissolvect mg/L 0.18 

LG-12-0§' Iron, total mgs 0.16 

LG-12-05' Manganese, dissolved mg/L 0.035 

LG-12-05° Manganese, total mgfL 0.046 

LG-12-0$§' Molybctenum, total mg/L « 0.020 

LG-12-08' Selenium, total mg/l « 0.005 

LG-12-0$' Silver, total mg fl « 0.010 

LG-12-05° (C) Chromium, total (Low Level) ug/l 0.285 

LG-12-0$' Beryllium, total mg/l +: 0.010 

LG-12-05' Thallium, total mast « 0.005 

LG-12-0§' Nickel, total ngil « 0.030 

LG-12-0§' Antimony, total mgtl «: 0.005 

LG-12-08' Magnesium, total mg/L 0.53 

© LG-12-05' Phosphorus, clissolvect mgst “ 0.05 

LG-12-08' Phosphorus, total mg/t « 0.05 

LG-12-05' Potassium, total ng/L « 1.0 

LG-12-05' Sodium, total mg/L “= 1.0 

LG-12-05' Sodium Absorption Ratio std 0 

LG-12-05° {(C) Aluminum, total ugiL 110 

LG-12-05' (C) Cacimium, total ugfL 0.039 

LG-12-08' (C) Copper, total ugs/L 0.696 

LG-12-05' (C) Lead, total ugél 1.07 

LG-12-05° (C) Mercury, total ng 2.78 

LG-12-05° (C) zinc, total ug/L 6.79 

(C) Sample Composited With LG-12-02' 

3./-8-59 
(PHT): Past Hold Time 01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Fel)-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Jul-94 
aie ed 

LG-13 pH (Field) $.U. 5.87 5.48 §.31 5.72 

LG-13 pH (Fielcl)-02' $.U. 

LG-13 pH (Fielc)-06' $.U. ©® 

LG-13 pH (Fielcl)-07' $.U. 

LG-13 pH, Lab $.U. . (PHT) (PHT) (PHT} (PHT) 

LG-13 Conductivity (Fielc) umbhos 27 30 35 23 

LG-13 Conductivity (Fielc)-02' umhos 

LG-13 Concuctivity (Fielc)-06' umhos 

LG-13 Conductivity (Fielc)-07' umhos 

LG-13 Conductivity, Lal umbhos 19.6 20.0 20.0 22.0 

LG-13 Temperature (Fielcl) Degrees C 10.3 13.6 20.3 24.6 

LG-13 Temperature (Fielcl)-02' Degrees C 

LG-13 Temperature (Fielcl)-06° Degrees C 

LG-13 Temperature (Fielc)-07' Degrees C 

LG-13 Temperature (Field-DO Meter) Degrees C 10.5 20 

LG-13 Temperature (Fielcl-DO Meter)-01' Degrees C 

LG-13 Temperature (Fielcl-DO Meter)-02' Degrees C 

LG-13 Temperature (Field-DO Meter)-03' Degrees C 

LG-13 Temperature (Fietcl-DO Meter)-04' Degrees C 

LG-13 Temperature (Fieid-OO Meter)-05' Degrees C 

LG-13 Temperature (Fielcl-OO Meter)-06' Degrees C 

LG-13 Temperature (Fieldi-DO Meter)-07' Degrees C 

LG-13 Temperature (Fielcd-DO Meter)-08' Degrees © 

LG-13 Temperature (Fieldi-DO Meter}-09' Degrees C 

LG-13 Temperature (Field-DO Meter)-10' Degrees C 

LG-13 Temperature (Fielc!-DO Meter)-10.§' Degrees C 

LG-13 Dissolvecl Oxygen (Fielc) % 8.2 

LG-13 Dissolved Oxygen (Field)-Surface % 8.4 

LG-13 Dissolved Oxygen (Fielc)-01' % 

LG-13 Dissolvecl Oxygen (Fielcl)-02' % 

LG-13 Dissolveci Oxygen (Fielcd)-03° % 

LG-13 Dissolved Oxygen (Fielcl)-04' % 

LG-13 Dissolvecdl Oxygen (Fielcl)-05' % 

LG-13 Dissolved Oxygen (Fielcl)-06' % 

LG-13 Dissolved Oxygen (Fielc)-07° % 

LG-13 Dissolved! Oxygen (Fielc)-08' % 

LG-13 Dissolvecdi Oxygen (Field)-09° % 

LG-13 Dissolved Oxygen (Fielc)-10' % 

LG-13 Diesolvecd Oxygen (Fielc)-10.5° % © 

LG-13 Dissolved Oxygen (Fielcd)-Bottom % 8.4 

LG-13 Alkalinity mgtl « 20.0 «| 20.0 4.40 4.30 

LG-13 Alkalinity, Bicarbonate mg/L «= 20.0 = 20.0 4,40 4.30 

LG-13 Alkalinity, Carbonate mg/L 0 0 9 0 

LG-13 Alkalinity, Hycroxide mg/l 0 QO 0 0 

LG-13 Hardness mgs «| $.00 « §.00 10.3 7.00 

LG-13 Total Dissolved Solids mgsl 15.0 25.0 25.0 33.0 

LG-13 Total Suspended Solids mg/l - §.00 «- §.00 « $§.00 « §.00 

LG-13 Biological Oxygen Demand mg/L 6.00 4.00 - 3.00 «= 3.00 

LG-13 Chemical Oxygen Demand mg/l 20.0 29.0 29.0 20.0 

LG-13 Chemical Oxygen Demand, Low Level mg/L 

LG-13 Animonia mg/l <= 0.100 « 0.100 -: 6.100 0.336 

LG-13 Nitrate mg/L (PHT) «=: 0.600 +: 0.§00 (PHT) 

LG-13 Nitrogen, Total Kjelcah! mg/L 0.700 0.476 2.16 0.700 

LG-13 Chloride mg/L a | “1 a a | 

LG-13 Fluoricte mg/l « 0.100 0.204 «=: 0.100 - 0.100 

LG-13 Sulfate mg/L 3.94 6.00 7.00 5.70 

LG-13 Cyanicle, total ug/L « 20 « 20 = 20 

LG-13 Oil & Grease mg/t « 1.02 “ 1.12 “ 71.10 “ 1.02 

LG-13 Turtoiclity, Lat NTU 1.50 2.00 2.98 2.00 

LG-13 Cations Meq/L 0.128 0.137 0.123 0.138 

LG-13 Anions Meq/l 0.0862 0.164 0.279 0.189 

LG-13 Cation and Anion Balance % 21.8 -9 -40 -20 

LG-13 Boron, total mg/l «= 0.100 « 0.100 -«: 0.100 + 0.100 

LG-13 Calcium, total mgsL 1.69 1.80 1.53 1.76 

LG-13 Arsenic, total mg/L s 0.005 «= 0.005 «: 0.005 +: 0.005 

LG-13 Barium, total mgsl 0.013 0.015 0.011 0.012 

LG-13 lron, clissolvect mg/L «| 0.100 0.138 0.117 0.109 

LG-13 Iron, total mg/L 0.146 0.174 0.149 0.180 

LG-13 Manganese, clissolvec! mg/L 0.018 0.020 0.032 0.026 

LG-13 Manganese, total mg/L 0.020 0.023 0.037 0.032 

LG-13 Molybdenum, total mg/l * 0.020 «+ 0.020 «=: 0.020 «= 0.020 

LG-13 Selenium, total ng/L “= 0.005 «: 0.005 « 0.005 -« 0.005 

LG-13 Silver, total mg/L “= 0<.010 -« 0.010 « 0.010 -« 0.010 

LG-13 Chromium, total mg/L « 0.020 «= 0.020 -: 0.020 -« 0.020 

LG-13 Chromium, total (Low Level) ugésl « 0.270 0.56 0.45 0.45 

LG-13 Beryllium, total mg/L “= 0.005 «= 0.005 « 0.005 « 0.005 © 

LG-13 Thallium, total mg/l « 0.005 « 0.005 « 0.005 «= 0.005 

LG-13 Nickel, total mgs «= 0.030 -« 0.030 + 0.030 + 0.030 

3. 7-8-60 
(PHT): Past Hold Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Fel-95 Mar-95 Apr-95 

LG-13 pH (Field) S.U. §.69 6.63 6.62 6.05 6.22 

LG-13 pH (Fielcl)-02' S.U. 6.98 

LG-13 pH (Fielcl)-06' S.U. §.84 

© LG-13 pH (Field)-07' S.U. 6.11 

LG-13 pH, Lab $.U. (PHT) $.8 5.7, 5.5 5.5 §.3 §.75 

LG-13 Conductivity (Fielcl) umhos 24.1 21.5 20.9 28.4 40.2 

LG-13 Conductivity (Field)-02' umhos $7.8 

LG-13 Conductivity (Fielc)-06° umhos 137.3 

LG-13 Conductivity (Fielcd)-07' umhos 65.7 

LG-13 Conductivity, Lab umhos 20.4 

LG-13 Temperature (Field) Degrees C 19.3 18.2 11.3 §.9 2.8 

LG-13 Temperature (Fielcl)-02' Degrees © 4.5 

LG-13 Temperature (Fielcd)-06' Degrees C 4.2 

LG-13 Temperature (Fielcd)-07' Degrees C 4.8 

LG-183 Temperature (Field-DO Meter) Degrees C 19.0 18 11.5 6.0 1.5 0.75 0.75 

LG-13 Temperature (Field-DO Meter)-01' Degrees © 18 11.5 6.0 4.0 0.75 1.75 

LG-13 Temperature (Fietd-DO Meter)-02' Degrees C 18 11.5 6.0 4.0 1.5 4.25 

LG-13 Temperature (Fieicd-DO Meter)-03' Degrees C 19.0 18 11.5 6.0 4.25 2.5 4.5 

LG-13 Temperature (Field-DO Meter)-04' Degrees C 18 11.5 6.0 4,25 4.25 4.5 

LG-13 Temperature (Field-DO Meter)-05' Degrees C 18 11.5 6.0 4.25 4.25 $.0 

LG-13 Temperature (Field-DO Meter)-06' Degrees C 19.0 18 11.0 6.0 4.5 4.25 5.0 

LG-18 Temperature (Field-DO Meter)-07' Degrees C 18 11.0 6.0 4.5 4.25 5.0 

LG-13 Temperature (Field-DO Meter}-08' Degrees C 17 11.0 6.0 4.590 5.0 

LG-13 Temperature (Fieic-DO Meter)-09' Degrees C 19.0 17 4.50 3.0 

LG-13 Temperature (Fielcl-DO Meter}-10' Degrees C 17 §.0 

LG-13 Temperature (Field-DO Meter)-10.5' Degrees C 4.5 

LG-13 Dissolved Oxygen (Fielcl) % 8.2 9.4 9.6 11.3 10.8 12.8 12.8 

LG-13 Dissolved Oxygen (Fielcl)-Surface % 

LG-13 Dissolved Oxygen (Fielc)-01' % 9.4 9.6 11.3 8.6 13.0 

LG-13 Dissolved Oxygen (Fielcl)-02' % 9.4 9.5 11.3 8.2 10.6 14.4 

LG-13 Dissolved Oxygen (Fielc)-03' % 8.0 9.4 9.5 11.3 8.2 5.6 14.25 

LG-13 Dissolved Oxygen (Fielcd)-04' % 9.2 9.5 11.25 8.2 2.6 11.9 

LG-13 Dissolved Oxygen (Fielcd}-05' % 9.2 9.5 11.2 8.3 2.25 8.25 

LG-13 Dissolved Oxygen (Fielcd}-06' % 7.8 9.2 9.5 41.2 8.2 2.20 $.3 

LG-13 Dissolved Oxygen (Field)-07' % 9.2 9.5 11.2 0.8 2.0 3.95 

LG-13 Dissolved Oxygen (Fielcl}-08' % 9.2 9.3 11.2 1.7 3.7 

LG-13 Dissolved Oxygen (Fielc)-09' % 6.0 9.0 1.2 2.9 

LG-13 Dissolvect Oxygen (Fielcl)-10' % 2.2 0.8 

© LG-13 Dissolved! Oxygen (Fielcij-10.5' % 0.3 

LG-13 Dissolved Oxygen (Field)-Bottom % 

LG-13 Alkalinity mg/L = 2.00 = § = § = § = = § § Ss 

LG-13 Alkalinity, Bicarbonate mg/l «= 2.00 = =§ « =§ = § = § 5 5 

LG-13 Alkalinity, Carbonate mg/l 0 = § “ § = § an 2 o O8 

LG-13 Alkalinity, Hydroxide mg O «= =§ «= =§ 

LG-13 Hardiness mg/L 7.90 6.0 10 8 12 12 12.5 

LG-13 Total Dissolved Solids mg/L 24.0 44 34 78 44 76 44 

LG-13 Total Suspencied Solids mg/l « §.00 os §  § « § oe 6 § ee S 

LG-13 Biological Oxygen Demand mg/L « 3.00 “= 2 =“ 3 = 3 = 3 = 3 5 

LG-13 Chemical Oxygen Demand mgll 18.0 

LG-13 Chemical Oxygen Demand, Low Level mg ft 28 23 26 33 41 30 

LG-13 Ammonia mg/l « 0.100 «=: 0.1 «= 0.1 = 0.1 “= 0.1 0.1 O.1 

LG-13 Nitrate mg/l 0.714 «= 0.9 « 0.50 « 0.50 « 0.50 « 0.50 « O.8 

LG-13 Nitrogen, Total Kjeldahi mg/L 0.336 0.7 0.6 1.0 0.7 0.9 0.6 

LG-13 Chioricde mg/l ae | | a | oe a ed « oL 

LG-13 Fluoride mg/L « 0.100 -«: 0.10 « 0.1 «= 0.1 - 0.1 - 0.1 - O11 

LG-13 Sulfate mg/L 10.0 9.5 11 12 9.0 4.75 

LG-13 Cyanide, total ug/L « 20 «= 20 “ 20 = 20 - 20 « 20 « 20 

LG-13 Oil & Grease mg/L “(1.01 “7 “= 4.6 « 84.6 8.3 “= 4.6 64.6 

LG-13 Turbidity, Lal NTU 1.30 1.4 1.1 0.9 0.9 1.5 1 

LG-13 Cations Meq/L 0.152 0.133 0.165 0.151 0.23 0.27 0.265 

LG-13 Anions Meqit 0.246 0.183 0.023 0.229 0.25 0.27 0.14 

LG-13 Cation and Anion Balance % -20 -15.73 75.33 -20.65 -3,.65 -0.65 30.27 

LG-13 Boron, total mg/L “= 0.100 «= 0.20 « 0.10 «“ 0.10 - 0.10 «| 0.10 O.15 

LG-13 Calcium, total mg/L 1.82 1.8 2.0 2.1 3.0 3.2 2.45 

LG-13 Arsenic, total mg/l « 0.005 « 0.005 “= 0,005 -«: 0.005 “= 0.005 «= 0.005 «+: 0.005 

LG-13 Barium, total mg/L 0.012 0.01§ 0.016 0.016 0.022 0.060 0.165 

LG-13 lron, dissolved mg/t «| 0.100 0.068 0.13 0.24 0.15 0.15 0.13 

LG-13 Iron, total mg/t 0.163 0.18 0.17 0.41 0.22 0.17 0.25 

LG-13 Manganese, clissolvect mg/L 0.023 0.019 0.021 0.018 0.025 0.030 0.0285 

LG-13 Manganese, total mg/l 0.925 0.020 0.020 0.018 0.025 0.026 0.075 

LG-13 Molybdenum, total mg/l «| 0.020 « 0.020 « 0.020 « 0.020 « 0.020 -« 0.020 «+: 0.02 

LG-13 Selenium, total mg/L « 0.006 «= 0.005 «| 0.005 -« 0.005 «— 0.008 «= 0.005 + 0.005 

LG-13 Silver, total mg/L “ 0.010 «= 0.010 “= 0.010 -« 0.010 «“ 0.010 -«: 0.010 «= OOL 

LG-13 Chromium, total mg/L = 0.020 

© LG-13 Chromium, total (Low Level) ugfL 0.42 0.460 = 0.30 0.28 0.302 0.615 0.321 

LG-13 Beryllium, total mg/L «= 0.005 -« 0.010 “= 0.010 -: 0.010 “ 0.010 «+: 0.010 « OOL 

LG-13 Thallium, total mg/L = 0.005 «=: 0.005 «= 0.005 «=: 0.005 «= 0.005 « 0.005 «= 0.005 

LG-13 Nickel, total mg/L «“ 0.030 « 0.030 « 0.030 «= 0.030 - 0.030 « 0.030 0.07 

(PHT): Past Hold Time 3 ° 7-8-61 O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Oec-93 Jan-94 Fels-94 Mar-94 Apr-94 Apr-94 May-94 Juin-94 Jul-94 

LG-13 Antimony, total mgt « 0.0058 «= 0.005 «: 0.005 «=: 0.005 

LG-13 Magnesium, total mgéL 0.529 0.574 0.567 0.608 

LG-13 Phosphorus, cissolvect mgt « 0.050 0.009 0.012 0.010 @ 

LG-13 Phosphorus, total mg/L 0.097 0.028 0.025 0.033 

LG-13 Potassium, total mgt ; «= 0.600 «+ 0.600 -«: 0.600 +: 0.600 

LG-13 Soclium, total mgsl “| 1.00 - 1.00 « 1.00 «- 1.00 

LG-13 Sodium Absorption Ratio stcl . 0 0 0 0 

LG-13 Aluminum, total ugse 104 130 135 117 

LG-13 Cacdinium, total ug/l 0.017 0.031 0.033 0.020 

LG-13 Copper, total ug/L 0.493 0.724 0.506 0.638 

LG-13 Lead, total ug/L 0.586 0.65§ 0.648 0.823 

LG-13 Mercury, total ng/L 3 3 2.73 2.80 

LG-13 Zinc, total ug/L 6.03 6.91 8.34 7.00 

3./-8-62 
(PHT): Past Hold Time 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-9§ Fel-9§ Mar-95 Apr-9§ 
—IIEIoIy—EEE>IyyIyy>yEEEEEEeEeEeEeEeEeEEEeEE———eEeE>~y>yE=E>=>=EeEyy>>>EyEy>———oIyyyIlIyIyIyIyIyIyIyIyEyEyeyIyIIyIyIyLylyIIyIIyIIyIyIyyIIEaSEaEESSSSSSSIIE————eeeEEeee 

LG-13 Antimony, total mg/L « 0.005 +: 0.005 9“ 0.005 « 0.005 “= 0.005 - 0.005 0.017 

LG-13 Magnesium, total mgft 0.557 0.53 0.60 0.56 0.80 0.85 L.6 

LG-13 Phosphorus, dissolvect mgsl 0.012 : 0.05 - 0.05 « 0.05 - 0.05 « 0.05 « 0.05 

©} LG-13 Phosphorus, total mg/L 0.026 «=: 0.05 « 0.05 « 0.05 “= 0.085 « 0.05 « 0.05 

LG-13 Potassium, total mg/L 0.620 «= 1.0 «= 1.0. =“ 1,0 = 1.0 1.5 a oL 

LG-13 Sodium, total mg/L “ 1.00 « 1.0 « 1.0 “= 1.0 “ 1.0 “ 1.0 a 1 

LG-18 Sodium Absorption Ratio std 0 0 0.000 0 0 0 0 

LG-13 Aluminum, total ug/L 90.4 96.0 138 170 199 248 177 

LG-13 Cadmium, total ug/L 0.015 0.0144 0.0220 0.009 0.028 0.027 0.151 

LG-13 Copper, total ug/L 0.717 0.599 0.768 0.607 1.06 0.732 1.07 

LG-13 Lead, total ugfL 0.687 0.689 0.622 0.421 0.973 1.13 1.62 

LG-13 Mercury, total ngsL 2.39 2.50 2.70 2.4 3.01 2.97 2.57 

LG-13 Zinc, total ug/L 7.46 6.22 14.9 8.67 7.78 10.5 8.26 

(PHT): Past Hold Time 3 ° 7-8-63 O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 S$ep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Felb-9§ Mar-95 Apr-95 

LG-13-02' pH, Lab $.U. 5.7 

LG-13-02' Alkalinity mg/h  § 

LG-13-02' Alkalinity, Bicarbonate mgt 0 «§ 

LG-13-02' Alkalinity, Carbonate mgt « § © 

LG-13-02' Hardness mg/l . 8 

LG-13-02' Total Dissolved Solids mg/l 46 

LG-13-02' Total Suspended Solids mgfl . “oS 

LG-13-02' Biological Oxygen Demand mg/L § 

LG-13-02' Chemical Oxygen Demand, Low Level mgt 28 

LG-13-02' Anmonia mg/L 0.1 

LG-13-02' Nitrate mg/L “= 0.90 

LG-13-02' Nitrogen, Total Kjelcahl mg fl 0.5 

LG-13-02' Chioricte mg fl a | 

LG-13-02' Fluoride mg/L « 0.1 

LG-13-02' Sulfate mgsL 4.6 

LG-13-02' Cyanide, total ug/L «! 20 

LG-13-02' Oll & Grease mg/L "= 4.6 

LG-13-02° Turbidity, Lal NTU 1.0 

LG-13-02° Cations MeqsL 0.17 

LG-13-02' Anions Mecq/L 0.10 

LG-13-02° Cation and Anion Balance % 27.69 

LG-13-02' Boron, total mg/L « 0.10 

LG-13-02' Calcium, total mg/L 2.4 

LG-13-02' Arsenic, total mg/L «- 0.005 

LG-13-02' Barium, total mg/L , 0.22 

LG-13-02' iron, dissolved mg/t 0.10 

LG-13-02' iron, total mg/L 0.21 

LG-13-02' Manganese, ciscolvec mg/L 0.025 

LG-13-02' Manganese, total mg/L 0.040 

LG-13-02' Molybdenum, total mags « 0.020 

LG-13-02° Selenium, total mg/t « 0.005 

LG-13-02’ Silver, total mg/l = 0.010 

LG-13-02' (C) Chromium, total (Low Level) ugél 0.321 

LG-13-02' Beryllium, total mg/l « 0.010 

LG-13-02' Thallium, total mg/l = 0,005 

LG-13-02' Nickel, total mg/L «= 0.030 

LG-13-02' Antimony, total mgt « 0.005 

LG-13-02' Magnesium, total mgt 0.60 

LG-13-02' Phosphorus, clissolvecl mg/l = 0.08 ©} 

LG-13-02° Phosphorus, total mg/L «= 0.05 

LG-13-02' Potassium, total mg/L = 1.0 

LG-13-02° Sodium, total mg/l « 1.0 

LG-13-02' Sodium Absorption Ratio std 0 

LG-13-02° (C) Aluminum, total ug/L 177 

LG-13-02° (C) Cadmium, total ug/L 0.151 

LG-13-02° (C) Copper, total ug/L 1.07 

LG-13-02' (C) Lead, total ugéA 1.62 

LG-13-02' (C) Mercury, total ng/L 2.57 

LG-13-02' (C) Zinc, total ug/l 8.26 

(C) Sample Comporitect With LG-13-07' 

(PHT): Past Hold Time 
O1-Pel-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-9§ Mar-95 Apr-95 

LG-13-07' pH, Lab $.U, 5.8 

LG-13-07' Alkalinity mg/l 5 

© LG-13-07' Alkalinity, Bicarbonate mg/L 5 

LG-13-07' Alkalinity, Carbonate mg/L « § 

LG-13-07' Hardness mg/L . 17 

LG-13-07' Total Dissolved Solids mg/L 42 

LG-13-07' Total Suspended Solids mg/L o «§ 

LG-13-07' Biological Oxygen Demand mg/L 5 

LG-13-07' Chemical Oxygen Demand, Low Level mg/l 32 

LG-13-07' Ammonia mgs 0.1 

LG-13-07' Nitrate mg/l «= 0.90 

LG-13-07' Nitrogen, Total Kjelcah! mg/l 0.7 

LG-13-07° Chioride mg/L a 

LG-13-07' Fluoride mg/l “= 0.1 

LG-13-07' Sulfate mgft 4.9 

LG-13-07' Cyanide, total ug/L = 20 

LG-13-07' Oil & Grease mg/l « 4.6 

LG-13-07' Turbiclity, Lat NTU 1.0 

LG-13-07' Cations Meq/L 0.36 

LG-13-07' Anions Meq/iL 0.18 

LG-13-07' Cation and Anion Balance % 32.85 

LG-13-07' Boron, total mg/L 0.20 

LG-13-07' Calcium, total mg/L 2.5 

LG-13-07' Arsenic, total mgtL « 0.005 

LG-13-07' Barium, total mg/L 0.11 

LG-13-07' lron, clissolveci mgsl 0.16 

LG-13-07' Iron, total mg/L 0.29 

LG-13-07° Manganese, dissolveci mgA 0.032 

LG-13-07' Manganese, total mg/L 0.11 

LG-13-07' Molybdenum, total mg/L « 0.020 

LG-13-07' Selenium, total mgt « 0.005 

LG-13-07' Silver, total mg/L « 0.010 

LG-13-07' (C} Chromium, total (Low Level) ug/l 0.321 

LG-13-07' Beryllium, total mg/L «= 0.010 

LG-13-07' Thallium, total mg/L « 0.005 

LG-13-07' Nickel, total mg/l 0.11 

LG-13-07' Antimony, total mg/L 0.029 

LG-13-07' Magnesium, total mgt 2.6 

© LG-13-07' Phosphorus, cissolvec mg/L «= 0.05 

LG-13-07'° Phosphorus, total mg/L «= 0.03 

LG-13-07° Potassium, total mg/L “= 1.0 

LG-13-07' Sodium, total mg/L = 1.0 

LG-13-07° Sodium Absorption Ratio std 0 

LG-13-07' (C) Aluminum, total ug/L 177 

LG-13-07° (C) Cadmium, total ugil 0.151 

LG-13-07' (C) Copper, total ug/L 1.07 

LG-13-07° (C) Leacl, total ug/L 1.62 

LG-13-07' (C) Mercury, total ngs 2.57 

LG-13-07' (C) Zinc, total ug/L 8.26 

(C) Sample Composited With LG-13-02' 

3./7-8-65 
(PHT) : Past Holct Time O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Nov-93 Dec-93 Jan-94 Feb-94 Mar-94 Apr-94 Apr-94 May-94 Jun-94 Ju-94 
OOOO EE—EET—>—qe~>~—~—E——EEEEEEeeEeEEEEEEooooeooooeEeEelEoEEEEEElIolEEEElIIIESEaEaEaeaeEeEeEeEeEeEeEeEeEeaaeeeee~aaa lS 

LG-15 pH (Fielcl) S.U. 3.17 5.17 §.63 §.12 

LG-15 pH, Lab S.U. (PHT) (PHT) (PHT) (PHT) 

LG-15 Conductivity (Fielcl) umbhos 14 14 13 11 

LG-15 Conductivity, Lab umbhos 16.2 14.0 11.9 10.7 

LG-15 Temperature (Fielcl) Degrees C . 9.0 18.7 21.7 24.1 

LG-1§ Temperature (Field-DO Meter) Degrees C 10.0 15 17.5 

LG-1§ Temperature (Field-OO Meter)-03' Degrees C ; 

LG-15 Dissolved Oxygen (Field) % 6.0 6.2 3.2 3.8 

LG-1§ Dissolved Oxygen (Fielcd)-03' % 

LG-1§ Alkalinity mg/L «= 20.0 «= 20.0 6.40 6.40 

LG-15§ Alkalinity, Bicarbonate mg/L «= 20.0 «= 20.0 6.40 6.40 

LG-15 Aikalinity, Carbonate mg/L 0 0 - +O 0 

LG-15 Alkalinity, Hydroxicle mgt 6 0 «= O 0 

LG-15 Hardiness mg/l «= §,00 + §.00 11.1 8.00 

LG-15 Total Dissolvecl Solids mg/l 15.0 22.0 27.0 41.0 

LG-15 Total Suspencied Solids mg/L « §.00 «— §.00 « §.00 « =§.00 

LG-1§5 Biological Oxygen Demanc mg/l 9.00 6.00 7.00 « 3.00 

LG-1§ Chemical Oxygen Demand mg/L 35.0 35.0 §0.0 $3.0 

LG-15 Chemical Oxygen Demand, Low Level mgfL 

LG-15 Ammonia mg/L « 0.100 = 0.100 0.134 0.336 

LG-15 Nitrate mg/l (PHT) « 0.900 (PHT) = 0.§00 

LG-15 Nitrogen, Total Kjeldahl mgsL 1.04 0.784 1.54 0.980 

LG-1§ Chloride mg/l 1 | ed oT 

LG-1§ Fluoride mgfl « 0.100 0.1756 «= 0.100 «: 0.100 

LG-1§ Sulfate mg/L , « =1,00 3.00 4.00 2.60 

LG-1§ Cyanide, total ug/L = 20 « 20 = 20 = 20 

LG-1§ Oil & Grease mg/t «= 1.00 = 1.03 “= 1.01 = 1.06 

LG-1§ Turbictity, Lab NTU (PHT) 1.80 (PHT) 2.10 

LG-1§ Cations Meq/t 0.109 0.091 0.081 0.056 

LG-1§ Anions Meqil 0 0.121 0.188 0.159 

LG-15 Cation and Anion Balance % 100 -10 -40 -50 

LG-15 Boron, total mg/l = 0.100 «= 0.100 =: 0.100 - 0.100 

LG-1§ Caicium, total mg/L 1.27 1.16 1.30 1.18 

LG-1§ Arsenic, total mg/L “= 0.005 «= 0.005 + 0.0058 + 0.005 

LG-1§ Barium, total mg/L « 0.010 « 0.010 «= 0.010 -« 0.010 

LG-15 Iron, clissolvect mg/L + 0.100 «= 0.100 0.194 0.178 

LG-1§ Iron, total mgfl 0.111 0.106 0.196 0.153 

LG-15 Manganese, clissolveci mg/L 0.073 0.030 0.091 0.092 

LG-1§ Manganese, total mg/L 0.088 0.040 0.096 6.090 © 

LG-15 Molybdenum, total mg/L = 0.020 «= 0.020 « 0.020 -« 0.020 

LG-1§ Selenium, total mg/L “= 0.008 « 0.005 «= 0.005 «: 0.005 

LG-15 Silver, total mg/L # 0.010 « 0.010 «+ 0.010 +: 0.010 

LG-1§ Chromium, total mg/L “= 0.020 « 0.020 «= 0.020 -« 0.020 

LG-1§ Chromium, total (Low Level) ug/L « 0.270 0.310 0.34 0.30 

LG-1§ Beryllium, total mg/L «= 0.005 «= 0.005 «=: 0.005 « 0.005 

LG-1§ Thallium, total mg/L «= 0.005 «= 0.005 «= 0.005 «= 0.005 

LG-1§ Nickel, total mg/L “= 0.030 «= 0.030 -« 0.030 + 0.030 

LG-1§ Antimony, total mg/l “= 0.005 « 0.006 «= 0.005 «= 0.005 

LG-15 Magnesium, total mg/L. «= 0.6500 «+ 0.900 -« 0.600 + 0.500 

LG-15 Phosphorus, cissolvec mgfl 0.095 0.010 0.036 0.013 

LG-1§ Phosphorus, total mg/L 0.301 0.028 0.047 0.038 

LG-1§ Potassium, total mg/L 1.80 1.30 0.620 + 0.600 

LG-1§ Soclium, total mgft « 1.00 «= 1.00 « 1.00 “ 1.00 

LG-1§ Sodium Absorption Ratio std 0 0 «= 0 0 

LG-1§ Aluminum, total ug/l 36.9 $9.8 46.6 37.7 

LG-1§ Caclimium, total ug/L «| 0.006 0.007 0.007 0.003 

LG-15 Copper, total ug/. 0.258 0.391 0.284 0.274 

LG-1§ Lead, total ug/L 0.212 0.168 0.194 0.134 

LG-15 Mercury, total ngfL 2 2 3.15 1.80 

LG-1§ Zinc, total ug/L 3.99 4.75 §.91 §.71 

(PHT): Past Holct Time 3 ° / 8 66 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Unite Aug-94 Sep-94 Sep-94-2 Oct-94 Nov.-94 Dec-94 Jan-95 Feb-95 Mar-95 Apr-9$ 

LG-1§ pH (Field) $.U. 5.08 $.96 5.94 $.57 $.87 4.81 $.28 
LG-15 pH, Lab 8.U. (PHT) $.6 $.4 $.$ $.8 $.3 5.4 
LG-1§ Conductivity (Field) umhoe 19.6 14.36 13.67 16.07 §9.2 $4.1 20.6 

© LG-1§ Conductivity, Lab umhoe 11.4 

LG-1§ Temperature (Field) Degrees C 20.8 18.7 10.8 6.1 2.1 1.6 4.5 
LG-1§ Temperature (Field-DO Meter) Degrees C 21.0 19 11.78 §.7§ 1.25 0.5 3.5 
LG-15 Temperature Field-OO Meter)-03' Degrees C 21.0 16 9.75 4.7§ 1.1 4.0 
LG-15 Disoolved Oxygen (Field) % 3.4 §.9 4.7 6.2 7.0 0.9 §.1 
LG-1§ Dissolved Oxygen (Field)-03° % 1.4. 2.7 1.1 $.6 3.0 4.5 
LG-1§ Alkalinity mg. 240 «< § $ 6 10 1§ $ 
LG-1§ Alkalinity, Bicarbonate mgf 2.40 «< § $ 6 10 18 $ 
LG-1§ Alkalinity, Carbonate mgf. 0 « § < § < § < § < § « § 
LG-1§5 Alkalinity, Hydroxide mg. 0 < § < § 
LG-1§ Hardness mg/. 6.00 6.0 8 7 14 14 < § 
LG-15 Total Diosolved Solids mgf 23.0 $9 46 62 62 46 34 
LG-1§ Total Suspended Solids mgit < $.00 < § < § 11 < § < § 
LG-1$ Biological Oxygen Demand mgA « 9.00 «« 2 < 3 «< § 15 14 9 
LG-1§ Chemical Oxygen Demand mg/L 49.0 

LG-15 Chemical Oxygen Demand, Low Level mgi. 48 44 45 90 95 29 
LG-1§ Ammonia mgt < 0.100 << 0.1 0.2 0.2 9.1 0.3 0.1 
LG-15 Nitrate mg/. (PHT) «< OS < 0.50 < 0.50 < 0.50 «< 0.90 < 0.90 
LG-1$ Nitrogen, Total Kjeldahi mg/L 0.924 1.2 1.1 1.3 2.0 2.5 0.6 
LG-15 Chloride mg < 1 ae | < 1 < 1 2 2 < 4 
LG-15 Fluoride mgA « 0.100 < 0.10 «< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
LG-15 Sulfate mg/L 10.0 11 11 10 4.9 <= 1.0 
LG-15 Cyanide, total ug. < 20 =< 20 < 20 <= 20 < 20 < 20 < 20 
LG-1§ Oil & Grease mgf. < 1.01 6.4 < 4.6 < 4.6 < 4.6 < 4.6 < 4.6 
LG-1§ Turbidity, Lab NTU 1.60 1.2 0.85 1.2 3.7 8.2 2.1 
LG-18 Cations Meqi. 0.067 0.065 0.111 0.108 0.30 0.39 0.11 
LG-18 Anions Meqit 0.259 0.000 0.312 0.328 0.37 0.40 0.08 
LG-1§ Cation and Anion Balance * 60 99.51 47.38 -§0.38 11.31 1.75 12.81 
LG-1§ Boron, total mg/l, < 90.100 << 0.20 « 0.10 «< @.10 < 06.10 < 0.10 < 0.10 
LG-1§ Calcium, total mg 1.34 1.3 1.§ 1.4 2.9 3.7 1.1 
LG-15 Arsenic, total mgA «= 0.005 «: 0.005 « 0.005 « 0.005 < 0.0058 «< 0.008 «< 0.005 
LG-1§ Barium, total mg/A 0.011 «= 0.010 = 0.010 «: 0.010 0.020 6.026 « 0.010 
LG-1§ Iron, dissolved mg/. 0.137 0.13 0.17 0.14 0.34 0.40 0.12 
LG.1§ Iron, total mg/L 0.171 0.16 0.19 0.21 0.50 0.74 0.13 
LG-1§ Manganese, dicsolved mg/L 0.101 0.073 0.090 0.083 0.23 0.29 0.10 
LG-1§ Manganese, total mg 0.100 0.075 0.10 0.085 0.23 0.28 0.12 
LG-15 Molybdenum, total mgA «= 0.020 « 0.020 = 0.020 «< 9.020 < 0.020 < 0.020 «< 0.020 
LG-1§ Selenium, total mgt. « 0.008 + 0.005 « 0.005 << 0.008 < 0.005 < 0.005 «< 0.005 
LG-1§ Silver, total mg/L «< 0.010 < 0.010 < 0.010 < 0.010 «< 0.010 < 9.010 «< 0.010 
LG-1§ Chromium, total mgA =< 0.020 

LG-1§ Chromium, total (Low Level) ug. 0.34 0.404 « 0.30 0.26 0.414 0.902 0.202 
LG-1§ Beryllium, total mgA. <= 0.005 << 0.010 < 0.010 << 0.010 < 0.010 < 06.010 < 0.010 
LG-1§ Thallium, total mgi. « 0.008 «< 90.005 « 0.005 «< 90.005 < 0.008 ««< 0.006 «< 90.005 
LG-15 Nickel, total mgA < 0.030 < 0.030 « 0.080 < 0.630 < 0.080 < 0.030 ~< 0.030 
LG-15 Antimony, total mg/L « 0.008 < 0.005 < 0.008 < 06.605 < 0.005 « 0.005 =< 0.005 
LG.1§ Magnesium, total mg/L « 0.900 « 0.90 « 0.50 < 0.50 0.71 0.90 « 0.50 
LG-1§ Phosphorus, dissolved mgA 0.025 0.0050 « 0.05 «< 0.08 « 0.05 * 0.05 « 0.05 
LG-1§ Phoephorus, total mos. 0.037 0.0090 « 06.05 « 0.05 0.09 0.11 «= 0.05 
LG-1§ Potassium, total mg/L «= @.600 « 1.0 1.4 1.§ 3.2 $.2 2.0 
LG-1§ Sodium, total mgA « 1.00 « 1.0 “ 1.0 «= 1.0 « 1.0 « 1.0 < 1.0 
LG.1§ Sodium Absorption Ratio otd 0 0 0.060 0 0 0 0 
LG-15 Aluminum, total ugst. 38.6 $1.0 76.3 101 144 182 42.6 
LG-1§ Cadmium, total ug «= 0.006 - 0.006 0.90063 0.008 0.003 0.006 0.011 
LG-1§ Copper, total ug 0.318 0.250 0.794 0.415 0.701 0.907 0.495 
LG-1§ Lead, total! ug. 0. 120 0.122 0.251 6.210 0.289 0.278 0.206 
LG-1§ Mercury, total ngf. 1.29 1.26 1.64 1.7 2.56 3.29 2.32 

, LG-1§ Zine, total ug/L 4.17 3.32 6.64 $.67 §.10 $.62 3.35 

(PHT) : Past Hold Tisse 3./-8-67 O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

a nen eee y SEEN \ VN 7 GHEE C7": ¥ GEREN T"8C- = GPS" YPN ONS 

STATION PARAMETER Units Aug-94 Sep-94  Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar-95  Apr-95 

LG-24 pH (Field)-0S" S.U. 
7.41 

LG-24 pH (Field)-40° S.U. 
7.41 

LG-24 Conductivity (Field)-0S' umhos 275 

LG-24 Conductivity (Field)-40' umhos 
236 

LG-24 Temperature (Field)-05S' Degrees C 6.7 

LG-24 Temperature (Field)-40° Degrees C 
6.3 

LG-24 Temperature (Field-DO Meter) Oegrees C 
1.0 

LG-24 Temperature (Field-DO Meter)-01 Degrees C . 2.0 

LG-24 Temperature (Field-DO Meter)-02 Degrees C §.25 

LG-24 Temperature (Field-DO Meter)-03 Degrees C 
5.25 

LG-24 Temperature (Field-DO Meter)-04 Degrees C 
5.5 

LG-24 Temperature (Field-DO Meter)-05 Degrees C §.75 

LG-24 Temperature (Field-DO Meter)-06 Degrees C §.75 

LG-24 Temperature (Field-DO Meter)-07 Degrees C 
5.75 

LG-24 Temperature (Field-DO Meter)-08 Degrees C 5.75 

LG-24 Temperature (Field-DO Meter)-09 Degrees C 5.5 

LG-24 Temperature (Field-DO Meter)-10 Degrees C 
§.25 

LG-24 Temperature (Field-DO Meter)-11 Degrees C 
5.0 

LG-24 Temperature (Field-DO Meter)-12 Degrees C 5.0 

LG-24 Temperature (Field-DO Meter)-13 Degrees C 5.0 

LG-24 Temperature (Field-DO Meter)-14 Degrees C 
5.0 

LG-24 Temperature (Field-DO Meter)-15 Degrees C 5.0 

LG-24 Temperature (Field-DO Meter)-16 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-17 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-18 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-19 Degrees C 
4.5 . 

LG-24 Temperature (Field-DO Meter)-20 Degrees C 
4.5 

LG-24 Temperature (Field-DO Meter)-21 Degrees C 
4.5 

LG-24 Temperature (Field-DO Meter)-22 Degrees C 4.5 

LG-24 Temperature (Fieid-DO Meter)-23 Degrees C 
45 

LG-24 Temperature (Field-DO Meter)-24 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-25 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-26 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-27 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-28 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-29 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-30 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-31 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-32 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-33 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-34 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-35 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-36 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-37 Degrees C 
4.75 

LG-24 Temperature (Field-DO Meter)-38 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-39 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-40 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-41 Degrees C 4.75 

LG-24 Temperature (Field-DO Meter)-42 Degrees C 4.75 

LG-24 Dissolved Oxygen (Field) % 9.2 

LG-24 Dissolved Oxygen (Field)-01' % 7.8 

LG-24 Dissolved Oxygen (Field)-02’ % 7.2 

LG-24 Dissoived Oxygen (Field)-03' % 7.0 

LG-24 Dissolved Oxygen (Field)-04' % 7.0 

LG-24 Dissolved Oxygen (Field)-05" % 6.8 

LG-24 Dissolved Oxygen (Field)-06" % 6.9 

LG-24 Dissolved Oxygen (Field)-07" % 6.9 

LG-24 Dissolved Oxygen (Field)-08' % 6.1 

LG-24 Dissolved Oxygen (Field)-09’ % 5.8 

LG-24 Dissolved Oxygen (Field)-10" % 5.0 

LG-24 Dissolved Oxygen (Field)-1 1° % 5.0 

LG-24 Dissolved Oxygen (Field)-12' % 5.1 

LG-24 Dissolved Oxygen (Field)-13' % §.2 

LG-24 Dissolved Oxygen (Field)-14’ % §.2 

LG-24 Dissolved Oxygen (Field)-15" % 5.2 

LG-24 Dissolved Oxygen (Field)-16' % §.0 

LG-24 Dissolved Oxygen (Field)-17° % 48 

LG-24 Dissolved Oxygen (Fileld)-18' % 45 

LG-24 Dissolved Oxygen (Field)-19° % 4.3 

LG-24 Dissolved Oxygen (Field)-20° % 4.2 

LG-24 Dissolved Oxygen (Field)-21° % 4.0 

LG-24 Dissolved Oxygen (Field)-22' % 3.8 

LG-24 Dissolved Oxygen (Field)-23' % 3.6 

LG-24 Dissolved Oxygen (Field)-24' % 3.4 

LG-24 Dissolved Oxygen (Field)-2S’ % 3.2 

LG-24 Dissolved Oxygen (Field)-26' % 3.0 

LG-24 Dissolved Oxygen (Field)-27" % 2.95 

LG-24 Dissotved Oxygen (Field)-28' % 2.8 

LG-24 Dissolved Oxygen (Field)-29 % 2.8 

LG-24 Dissolved Oxygen (Field)-30° % 2.75 

LG-24 Dissolved Oxygen (Field)-31' % 2.6 

LG-24 Dissolved Oxygen (Field)-32" % 25 

LG-24 Dissolved Oxygen (FieKd)-33'% 3.7-8-67a 34 

(1) Non-Detects Replaced With Detection Lim (2) Non-Detects Replaced With Zero 21-0



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar-95 Apr-95 
LG-24 Dissolved Oxygen (Field)-34' % 

1.8 LG-24 Dissolved Oxygen (Field)-35' % 
1.5 LG-24 Dissolved Oxygen (Field)-36" % 
1.15 LG-24 Dissolved Oxygen (Field)-37" % 
0.8 LG-24 Dissolved Oxygen (Field)-38’ % 
0.6 LG-24 Dissolved Oxygen (Field)-39" % 
0.4 LG-24 Dissolved Oxygen (Field)-40’ % 
0.3 LG-24 Dissolved Oxygen (Field)-41' % 
0.3 LG-24 Dissolved Oxygen (Field)-42’ % 
0.2 

3.7-8-67b 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 
21-I



CMC Surface Water : November 1993 Through April 1995 

EES Ohad NOv-S DEC OAC Jan-05 ~~ -FeD-05-Mar-95 _Apr-95 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95 Feb-95 Mar-95 Apr-95 | 

LG-24-05" pH, Lab S.U. 
7.5 

LG-24-05' Alkalinity mg/L 
110 © 

LG-24-05' Alkalinity, Bicarbonate mg/L 
110 

LG-24-05" Alkalinity, Carbonate mg/L 
< § 

LG-24-05' Hardness mg/L 
120 

LG-24-05' Total Dissolved Solids mg/L 
130 

LG-24-05' Total Suspended Solids mg/L 
< § 

LG-24-05" Biological Oxygen Demand mg/L 
< 3 

LG-24-05' Chemical Oxygen Demand, Low mg/L 
< 10 

LG-24-05" Ammonia mg/L 
0.2 

LG-24-05' Nitrate mg/L 
< 0.50 

LG-24-05' Nitrogen, Total Kjeldahi mg/L 
0.4 

LG-24-05' Chioride mg/L 
< 1 

LG-24-05' Fluoride mg/t 
< 0.1 

LG-24-05' Sulfate mg/L 
5.0 

LG-24-05' Cyanide, total ug/L 
< 20 

LG-24-05' Oil & Grease mg/L 
< 46 

LG-24-05" Turbidity, Lab NTU 
1.4 

LG-24-05' Cations Meq/L 
2.43 

LG-24-05' Anions Medq/L. 
1.91 

LG-24-05' Cation and Anion Balance % 
12.15 

LG-24-05' Boron, total mg/L 
< 0.10 

LG-24-05' Calcium, total mg/L 
27 

LG-24-05' Arsenic, total mg/L 
< 0.005 

LG-24-05' Barium, total mg/L 
0.16 

LG-24-05' tron, dissolved mg/L 
< 0.050 

LG-24-05' iron, total mg/L 
< 0.050 

LG-24-05' Manganese, dissolved mg/L 
< 0.010 

LG-24-05' Manganese, total mg/L 
< 0.010 

LG-24-05' Molybdenum, total mg/L. 
< 0.020 

LG-24-05' Selenium, total mg/L 
< 0.005 

LG-24-05' Sliver, total mg/L 
< 0.010 

LG-24-05' Beryllium, total mg/L 
< 0.010 

LG-24-05' Thallium, total mg/L 
< 0.005 

LG-24-05" Nickel, total mg/L 
< 0.030 

LG-24-05' Antimony, total mg/L 
< 0.005 

LG-24-05' Magnesium, total mg/L 
12 

LG-24-05" Phosphorus, dissolved mg/L. 
< 0.05 

LG-24-05' Phosphorus, total mg/L 
< 0.05 

LG-24-05' Potassium, total mg/L 
< 1.0 

LG-24-05' Sodium, total mg/L 
1.8 

LG-24-05" Sodium Absorption Ratio std 
0.07 

3.7-8-67c 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 
21-D.



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Aug-94 Sep-94 Sep-94-2 Oct-94 Nov-94 Dec-94 Jan-95  Feb-95 Mar-95  Apr-95 

LG-24-40' pH, Lab S.U. 73 
LG-24-40’ Alkalinity mg/L 100 

© LG-24-40' Alkalinity, Bicarbonate mg/L 100 
LG-24-40' Alkalinity, Carbonate mg/L < § 
LG-24-40' Hardness mg/L 130 
LG-24-40’ Total Dissolved Solids mg/L 140 
LG-24-40' Total Suspended Solids mg/L < § 
LG-24-40’ Biological Oxygen Demand mg/L < 3 
LG-24-40' Chemical Oxygen Demand, Low mg/L < 10 

LG-24-40’ Ammonia mg/t 0.2 
LG-24-40° Nitrate mg/L. < 0.50 
LG-24-40' Nitrogen, Total Kjeldahi mg/L 0.5 
LG-24-40' Chioride mg/L 1 
LG-24-40' Fluoride mg/L < 0.1 
LG-24-40' Sulfate mg/L 5.4 
LG-24-40’ Cyanide, total ug/L < 20 

LG-24-40° Ol & Grease mg/L < 46 

LG-24-40' Turbidity, Lab NTU 2.3 
LG-24-40' Cations Med/L 2.19 
LG-24-40' Anions Meq/L. 1.78 
LG-24-40' Cation and Anion Balance % 10.35 
LG-24-40' Boron, total mg/L < 0.10 
LG-24-40' Calcium, total mg/L 24 
LG-24-40’ Arsenic, total mg/L < 0.005 
LG-24-40' Barium, total mg/L. 0.024 
LG-24-40' Iron, dissolved mg/L. < 0.050 
LG-24-40' Iron, total mg/L < 0.050 
LG-24-40' Manganese, dissolved - mg/L. < 0.010 
LG-24-40' Manganese, total mg/L < 0.010 
LG-24-40’ Molybdenum, total mg/L < 0.020 
LG-24-40' Selenium, total mg/L < 0.005 
LG-24-40° Silver, total mg/L. < 0.010 
LG-24-40° Beryllium, total mg/L. < 0.010 
LG-24-40° Thallium, total mg/L < 0.005 
LG-24-40' Nickel, total mg/L < 0.030 
LG-24-40’ Antimony, total mg/L < 0.005 
LG-24-40' Magnesium, total mg/L 11 
LG-24-40' Phosphorus, dissolved mg/L < 0.05 
LG-24-40' Phosphorus, total mg/L 0.08 
LG-24-40' Potassium, total mg/L < 1.0 
LG-24-40’ Sodium, total mg/L 1.6 
LG-24-40' Sodium Absorption Ratio std 0.07 

3.7-8-67d 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 21-1



Crandon Surface Water Summary | 
Updated : 12/16/98 

STATION PARAMETER Units Dec-97 

LG-357 _ pH (Field) S.U. 
LG-357 pH, Lab S.U. 6.9 
LG-357 Conductivity (Field) umhos 
LG-357 Conductivity, Lab umhos 
LG-357 Temperature (Field) Degrees C 
LG-357 Temperature (Field-DO Meter) Degrees C | 
LG-357 Temperature (Field-DO Meter)- Degrees C 
LG-357 Dissolved Oxygen (Field) % 

LG-357 Dissolved Oxygen (Field)-03' % 
LG-357 = Alkalinity mg/L 100 
LG-357 Alkalinity, Bicarbonate mg/L. 130 
LG-357 Alkalinity, Carbonate mg/L < 1.4 
LG-357 Alkalinity, Hydroxide mg/L 
LG-357 Hardness mg/L 95 
LG-357 Total Dissolved Solids mg/L 160 
LG-357 Total Suspended Solids mg/L 1 

LG-357 Biological Oxygen Demand mg/L 4 
LG-357 Chemical Oxygen Demand mg/L 25 
LG-357 Chemical Oxygen Demand, Lo mg/L 
LG-357 Color CPU 80 
LG-357 TVS % DWB 12 
LG-357 Ammonia mg/L. 0.39 
LG-357 Nitrate mg/L 
LG-357 Nitrate + Nitrite mg/L 0.048 
LG-357 Nitrogen, Total Kjeldahl mg/L 0.60 
LG-357 Chloride mg/L. < 0.56 
LG-357 Fluoride mgt. 0.058 
LG-357 Sulfate mg/L. 8.9 
LG-357 Cyanide, total mg/L < 0.0046 
LG-357 Oil & Grease mg/L. < 7.2 
LG-357 Turbidity, Lab NTU 0.69 
LG-357 Cations Meq/L | 
LG-357 Anions Med/L. 
LG-357 Cation and Anion Balance % © 
LG-357 Boron, total mg/L < 0.018 
LG-357 Calcium, total mg/L 21 
LG-357 Arsenic, total mg/L < 0.0018 
LG-357 Barium, total mg/L 0.0061 
LG-357 _Iron, dissolved mg/L 

LG-357 _Iron, total mg/L 0.3 | 
LG-357 Manganese, dissolved mg/L. 
LG-357 Manganese, total mg/L 0.041 
LG-357 Molybdenum, total mg/L < 0.0082 
LG-357 Selenium, total mg/L < 0.0016 
LG-357 _ Silver, total mg/L 0.0029 
LG-357 Chromium, total ug/L 0.47 
LG-357 Chromium Ill ug/L 0.039 
LG-357 Chromium VI ug/L. 0.43 
LG-357 Beryllium, total mg/L 
LG-357 _— Thallium, total mg/L 
LG-357 Nickel, total mg/L 
LG-357 Antimony, total mg/L 
LG-357 Magnesium, total mg/L 
LG-357 Phosphorus, dissolved mg/L 
LG-357 Phosphorus, total mg/L 0.01 
LG-357 Potassium, total mg/L 
LG-357 Sodium, total mg/L 
LG-357 Sodium Absorption Ratio std 

LG-357 Aluminum, total ug/L. 8.5 
LG-357 Cadmium, total ug/L < 0.03 
LG-357 Copper, total ug/L 0.11 . 
LG-357 —_Lead, total ug/L 0.25 
LG-357 Mercury, total ug/L 0.0016 
LG-357 Zinc, total ug/L 1.3 

3.7-8-67e 

(1) Non-Detects Replaced with Zero



Crandon Surface Water Summary 
Updated : 12/16/98 

STATION PARAMETER Units Dec-97 

© LG-357 pH (Field) S.U. 
LG-357 pH, Lab S.U. 6.9 

LG-357 Conductivity (Field) umhos 
LG-357 Conductivity, Lab umhos 

LG-357 Temperature (Field) Degrees C 7 

LG-357 Temperature (Field-DO Meter) Degrees C 
LG-357 | Temperature (Field-DO Meter)- Degrees C 
LG-357 Dissolved Oxygen (Field) % 
LG-357 Dissolved Oxygen (Field)-03' % 
LG-357 = Alkalinity mg/L 100 
LG-357 Alkalinity, Bicarbonate mg/L 130 
LG-357 Alkalinity, Carbonate mg/L < 1.4 
LG-357 = Alkalinity, Hydroxide mg/L 
LG-357 Hardness mg/L. 95 
LG-357 Total Dissolved Solids mg/L 160 
LG-357 Total Suspended Solids mg/L 1 
LG-357 Biological Oxygen Demand mg/L 4 
LG-357 Chemical Oxygen Demand mg/L 25 
LG-357 Chemical Oxygen Demand, Lo mg/L 
LG-357 Color CPU 80 
LG-357 TVS % DWB 12 
LG-357 Ammonia mg/L 0.39 
LG-357 Nitrate mg/L 
LG-357 _ Nitrate + Nitrite mg/L 0.048 
LG-357 Nitrogen, Total Kjeldahl mg/L 0.60 
LG-357 Chloride mg/L < 0.56 
LG-357 Fluoride -mg/L 0.058 
LG-357 Sulfate mg/L. 8.9 
LG-357 Cyanide, total mg/L < 0.0046 
LG-357 Oil & Grease mg/L < 7.2 
LG-357 Turbidity, Lab NTU 0.69 
LG-357 Cations Medqd/L 
LG-357 Anions Meq/L 
LG-357 Cation and Anion Balance % 
LG-357 Boron, total mg/L. < 0.018 
LG-357 Calcium, total mg/L 21 
LG-357 Arsenic, total mg/L. < 0.0018 
LG-357 Barium, total mg/L 0.0061 
LG-357 Iron, dissolved mg/L 

LG-357 __ Iron, total mg/L 0.3 
LG-357 Manganese, dissolved mg/L 
LG-357 Manganese, total mg/L. 0.041 
LG-357 Molybdenum, total mg/L < 0.0082 
LG-357 Selenium, total mg/L < 0.0016 
LG-357 _ Silver, total mg/L 0.0029 
LG-357 Chromium, total ug/L 0.47 
LG-357 Chromium iil ug/L 0.039 

LG-357 Chromium VI ug/L 0.43 
LG-357 Beryllium, total mg/L 
LG-357 ‘Thallium, total mg/L 
LG-357 _ Nickel, total mg/L 
LG-357 Antimony, total mg/L 
LG-357 Magnesium, total mg/L 
LG-357 | Phosphorus, dissolved mg/L 
LG-357 Phosphorus, total mg/L 0.01 
LG-357 Potassium, total mg/L 
LG-357 Sodium, total mg/L 

LG-357 Sodium Absorption Ratio std 
LG-357 Aluminum, total ug/L 8.5 
LG-357 Cadmium, total ug/L < 0.03 
LG-357 Copper, total ug/L 0.11 
LG-357 _ Lead, total ug/L 0.25 
LG-357 Mercury, total ug/L 0.0016 
LG-357 Zinc, total ug/L 1.3 

3.7-8-67e 

(1) Non-Detects Replaced with Zero



Statistical Summary of Surface Water Chemistry Data 

3. 7-8-68



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

$G-02 pH (Field) $.U. 6.46 7.89 7.2367 7.2367 

$G-02 pH, Lab S.U. 7 7.6 7.2429 7.2429 

| $G-02 Conductivity (Fielc) umhos 158.7 259 196.12 196.12 

© $G-02 Conductivity, Lab umhos 176 210 191.2 191.2 

$G-02 Temperature (Fielcl) Degrees C 0.2 19.2 8.1. 8.1 

$G-02 Temperature (Field-DO Meter) Degrees C 0.25 19 7.3167 7.3167 

$G-02 Dissolved Oxygen (Fielc) % 6.3 . 13.2 9.9292 9.9292 

$G-02 Fecal Coliform MPN on 1 a 1 1 0 

$G-02 Alkalinity mg/l 70 120 9$.25 9§.25 

$G-02 Alkalinity, Bicarloonate mg/L 70 120 99.25 9§.25 

$G-02 Alkalinity, Carbonate mg fl “ 0 0 2.9167 0 

$G-02 Alkalinity, Hycroxicle mgil “ 0 0 1.4286 0 

$G-02 Hardiness math 78 130 104.36 104.36 

$G-02 Total Dissolved Solids mgsl 90 190 135.08 13§.08 

$G-02 Total Suspencied Solids mg/L = $ 10 §.8162 2.6364 

$G-02 Biological Oxygen Demand mg/l ot 2 8 3.8333 1.6667 

$G-02 Chemical Oxygen Demand mg/L 10 27 20.6 20.6 

$G-02 Chemical Oxygen Demand, Low Level mg/L 10 23 17.143 17.143 

$G-02 Ammonia mail “ 0.1 0.2 0.1102 0.0556 

$G-02 Nitrate mgst “ 0.§ 0.72 0.99513 0.1763 

$G-02 Nitrogen, Total Kjeldahl mg/l “ 0.2 0.8 0.4863 0.4697 

$G-02 Chiorice mg/L 2 3 2.6667 2.6667 

$G-02 Fluorice mg/L “ 0.1 0.83 0.1608 0.0775 

$G-02 Sulfate mg/l 4 13 7.1873 7.1873 

$G-02 Cyanide, total ug/l “ 20 “ 20 20 0 
$G-02 Oil & Grease mgst es 1 6.6 3.0325 0.55 

$G-02 Turbicity, Lab NTU 0.9 5.1 2.2917 2.2917 

$G-02 Cations Mecq/L 1.72 2.74 2.1348 2.1348 

$G-02 Anions Meq/L 1.34 2.21 1.7802 1.7802 

$G-02 Cation and Anion Balance % 1.89 13 9.0833 9.0833 

$G-02 Boron, total mgt es 0.099) «: 0.2 0.1083 0 

$G-02 Calcium, total mg/L 18 29 22.517 22.917 

$G-02 Arsenic, total mg/L ot 0.005 0.006 0.0051 0.0005 

$G-02 Barium, total mgt “ 0.01 0.014 0.0113 0.0096 

$G-02 lron, dissolvect mg/L “ 0.1 0.27 0.1573 0.1407 

$G-02 Iron, total mgst 0.212 0.439 0.3238 0.3238 

SG-02 Manganese, clissolveci mg/l “ 0.01 0.034 0.0148 0.0081 

$G-02 Manganese, total mg/l 0.037 0.142 0.0588 0.0588 

© SG-02 Molybdenum, total mgsL “ 0.02 = 0.02 0.02 0 

$G-02 Selenium, total mg/l a 0.005 0.006 0.0051 0.0005 

$G-02 Silver, total ngl “ 0.01 “ 0.01 0.01 0 

$G-02 Chromium, total mgt “ 0.02 e 0.02 0.02 0 

$G-02 Chromium, total (Low Level) ug/l 0.297 0.79 0.4943 0.4943 

$G-02 Beryllium, total mgil os 0.005 « 0.01 0.0079 0 

$G-02 Thallium, total mg/l “ 0.005 « 0.005 0.005 0 

$G-02 Nickel, total mash “ 0.03 “ 0.03 0.03 0 

$G-02 Antimony, total my «= 0005 «= 09.005 0.005 0 

$G-02 Magnesium, total mg/l 8.5 14 10.899 10.899 

$G-02 Phosphorus, dissolved mgt “ 0.05 0.021 0.0392 0.0058 

$G-02 Phosphorus, total mgft “ 0.05 0.046 0.0445 0.0112 

$G-02 Potassium, total mg/L “ 0.6 1.1 0.8742 0.2242 

$G-02 Sodium, total mg/L 2.1 2.9 2.3167 2.3167 

$G-02 Sodium Absorption Ratio stcl 0.09 0.11 0.1 0.1 

$G-02 Aluminum, total ug/L 22.1 60.6 34.617 34.617 

$G-02 Cacimium, total ug/l “ 0.003 0.051 0.0094 0.0063 

$G-02 Copper, total ugsL 0.154 6.99 0.9821 0.9§21 

$G-02 Lead, total ug/t 0.053 0.227 0.1235 0.1235 

$G-02 Mercury, total ng/e 0.982 4.66 2.2468 2.2468 

$G-02 Zinc, total ug/t 0.747 3.47 1.5755 1.975§ 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

$G-03 pH (Fielcl) S.U. 6.93 7.96 7.4664 7.4664 

$G-03 pH, Lab S.U. 7.4 7.8 7.3333 7.3333 

$G-03 Conductivity (Field) umhos 17§ 262 207.35 207.35 

$G-03 Conductivity, Lal umhos 178 214 194.4 194.4 

$G-03 Temperature (Field) Degrees C 0.6 19.3 9.0364 9.9364 

$G-03 Temperature (Fielc-DO Meter) Degrees C 0.25 20 9.375 9.375 

$G-03 Dissolved Oxygen (Field) % 7.5 12 - 9.5682 9.5682 

$G-03 Alkalinity mgs 75 130 96 96 

$G-03 Alkalinity, Bicarbonate mgsL 75 130 96 96 

$G-03 Alkalinity, Carbonate mg/l “ 0 0 2.7273 0 

$G-03 Alkalinity, Hydroxicle mags “ 0 9 1.4286 0 

$G-03 Hardiness mg/L “ $ 120 91.44§ 90.991 

$G-03 Total Dissolved Solids mg/l 68 190 124.55 124.5§ 

$G-03 Total Suspended Solids mg/L “ § 7 5.4 2.9 

$G-03 Biological Oxygen Demand mg/L a 2 12 4.3636 2.9455 

$G-03 Chemical Oxygen Demand mg/L 12 23 17.6 17.6 

$G-03 Chemical Oxygen Demand, Low Level mg/L “ 10 23 16.333 11.333 

$G-03 Ammonia mg/l or! 0.1 0.28 0.118 0.038 

$G-03 Nitrate mgt o 0.5 = 0.5 0.5 0 

$G-03 Nitrogen, Total Kjeldahl mg/L 0.252 0.616 0.4996 0.4596 

$G-03 Chloride mg/L 1 3 2.5455 2.5455 

$G-03 Fluoricte ng/L “ 0.1 0.621 0.1474 0.0746 

$G-03 Sulfate mg/L 4 12 6.993 6.993 

$G-03 Cyanice, total ug/l “ 20 , 20 20 0 

$G-03 Oil & Grease mgdl og 1 2“ 4.6 2.7 0 
$G-03 Turbidity, Lal NTU 0.65 2.3 1.385 1.385 

$G-03 Cations Meqil 1.72 2.79 2.1256 2.1256 

$G-03 Anions Meqit 1.34 2.37 1.7732 1.7732 

$G-03 Cation and Anion Balance % 4.42 12.6 9.11 9.11 

$G-03 Boron, total mg/L “ 0.1 oa 0.2 0.1091 0 

$G-03 Caicium, total mg/L 18 30 22.455 22.455 

$G-03 Arsenic, total mg/L os 0.005 «: 0.005 0.00$ 0 

$G-03 Barium, total mg/l = 0.01 0.082 0.0151 0.0133 

$G-03 Iron, discolveci mg/L “ 0.1 0.216 0.1439 0.1348 

$G-03 Iron, total mgsl 0.228 0.379 0.3125 0.3125 

$G-03 Manganese, clissolvec! mg/L os 0.01 0.047 0.0145 0.0073 

$G-03 Manganese, total mg/L 0.037 0.076 0.0594 0.0594 

$G-03 Molybdenum, total mg/L “ 0.02 “ 0.02 0.02 0 

$G-03 Selenium, total mga “= Q0.005 «= 0.005 0.005 0 © 

$G-03 Silver, total mg/l “ 0.01 “ 0.01 0.01 0 

$G-03 Chromium, total mg/L “ 0.02 “ 0.02 0.02 0 

$G-03 Chromium, total (Low Level) ug/L “ 0.3 0.713 0.407 0.3797 

$G-03 Beryllium, total mg/L « 0.005 «: 0.01 0.0077 0 

$G-03 Thallium, total mg/L “ 0.008 « 0.005 0.005 0 

$G-03 Nickel, total mg/l “ 0.03 “ 0.03 0.03 0 

$G-03 Antimony, total mgsl «“ 0.005 «= 0.005 0.005 0 

$G-03 Magnesium, total mg/L 8.6 14 10.845 10.845 

$G-03 Phosphorus, cissolvec magi “ 0.05 0.014 0.0365 0.0046 

$G-03 Phosphorus, total mg/L “ 0.05 0.035 0.0408 0.009 

$G-03 Potassium, total mg/L “ 0.6 0.71 0.8327 0.1236 

$G-03 Sodium, total mg/L 2 2.8 2.2991 2.2991 

$G6-03 Sodium Absorption Ratio std 0.087 0.11 0.101 0.101 

$G-03 Aluminum, total ug/L 11.9 49.9 27.2 27.2 

$G-03 Cacimium, total ug/L = 0.0039 0.024 0.0072 0.0041 

$G-03 Copper, total ug/L 0.154 1.48 0.4709 0.4709 

$G-03 Lead, total ugsL 0.053 0.208 0.1108 0.1108 

$G-03 Mercury, total ng/L 0.9 3.36 1.8518 1.8518 

$G-03 Zinc, total ug/l 0.827 $.38 1.9834 1.9834 

3./-8-/0 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

$G-04 pH (Fielcl) S.U. 6.68 8.03 7.26 7.26 

SG-04 pH, Lab S.U. 7.7 7.7 7.7 7.7 

$G-04 Conductivity (Field) umhos 181 193.8 186.93 186.93 

$G-04 Conductivity, Lal umhos 204 206 205 205 

$G-04 Temperature (Field) Degrees C 5.8 20.6 13.167 13.167 

$G-04 Temperature (Field-DO Meter) Degrees C 3.4 20 12.133 12.133 

$G-04 Dissolved Oxygen (Fielcl) % 8 . 10.3 9.2 9.2 

$G-04 Alkalinity mg/L 90 96 92.333 92.333 

$G-04 Alkalinity, Bicarbonate mg/L 90 96 92.333 92.333 

$G-04 Alkalinity, Carbonate mg/L “ $ 0 1.6667 9 

$G-04 Alkalinity, Hycdroxice mg/L oe 5 0 1.6667 0 

$G-04 Hardness mg/L 92.4 110 99.8 99.8 

$G-04 Total Dissolved Solids mgfL 88 117 103.67 103.67 

$G-04 Total Suspended Solids ngit “ § 8 6 2.6667 

$G-04 Biological Oxygen Demand mgA “ 3 7 4.3333 2.3333 

SG-04 Chemical Oxygen Demand mg/l en 10 14 12 7 

$G-04 Chemical Oxygen Demand, Low Level mg/l “ 20 “ 20 20 0 

$G-04 Ammonia mg/L “ 0.1 “ 0.1 0.1 0 

$G-04 Nitrate mgt “ 0.5 “ 0.5 0.5 0 

$G-04 Nitrogen, Total Kjeicdahi mg/L 0.336 0.5 0.4093 0.4093 

$G-04 Chioride ngifl 5 § 5 § 

$G-04 Fluoricle mg/L ot 0.1 a! 0.1 0.1 0 

$G-04 Sulfate mg/L §.29 9.1 6.6967 6.6967 

$G-04 Cyanide, total ug/L “ 20 “ 20 20 0 

S$G-04 Oil & Grease mg/l * 103  « 4.6 2.4433 0 

$G-04 Turbidity, Lab NTU 1.7 3.2 2.45 2.45 

$G-04 Cations Meql 2.041 2.16 2.1203 2.1203 

$G-04 Anions Meq/L 1.75 1.84 1.7987 1.7987 

$G-04 Cation and Anion Balance % 6.12 10.4 8.1633 8.1633 

SG-04 Boron, total mgt es 0.099 « 0.1 0.0997 0 

$G-04 Calcium, total mg/t 21 23 22.067 22.067 

$G-04 Arsenic, total mg/L “= 0.006 «= 90.005 0.005 0 

$G-04 Barium, total mg/l 0.011 0.014 0.0123 0.0123 

SG-04 Iron, dissolved! mg/l “ 0.05 “ 0.1 0.0833 0 

$G-04 Iron, total mg/L 0.093 0.274 0.1923 0.1923 

$G-04 Manganese, dissolved mg/L et 0.01 “2 0.91 9.01 0 

SG-04 Manganese, total mgt 0.018 0.054 0.0303 0.0303 
$G-04 Molybclenum, total mg/L “ 0.02 * 0.02 0.02 o 

© $G-04 Selenium, total mg/L “ 0.005 « 0.005 0.005 0 

$G-04 Silver, total mg/L o 0.01 “ 9.01 90.01 0 

SG-04 Chromium, total mg/L «= 0.006) «= 0.02 0.015 0 

$G-04 Beryllium, total mg/t. « 0.005 « 0.01 0.0067 0 

$G-04 Thallium, total mg/L “ 0.005 «= 0.005 0.005 0 

$G-04 Nickel, total mgt “2 0.03 o 0.03 90.03 0 

$G-04 Antimony, total mg/L «= 0.006 «= 0.008 0.005 0 

$G-04 Magnesium, total mgt 10 10.6 10.267 10.267 

$G-04 Phosphorus, clissolved mg/L “ 0.05 0.004 0.0347 0.0013 

$G-04 Phosphorus, total mg/L o! 0.05 0.018 0.0393 0.006 

$G-04 Potassium, total mgs “ 1 0.81 0.8667 0.5333 

$G-04 Sodium, total mg/L 3.4 3.63 3.5167 3.5167 

$G-04 Sodium Absorption Ratio std 0.153 0.159 0.1953 0.1553 

$G-04 Aluminum, total ugsL “ $0 “ 200 150 0 

$G-04 Cadmium, total ug/L en $ a! § $ 0 

$G-04 Copper, total ug/L “ 30 or 30 30 0 

$G-04 Lead, total ug/L 2 $0 “ $0 $0 0 

$G-04 Mercury, total ng/L “ 200 300 233.33 100 

$G-04 Zinc, total ugse “ 20 “ 20 20 0 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1L-Peb-96



CMC Surface Water : November 1993 Through April 1995 

aaaR9m99ammamRa»RmRqhRaaa=>=~~~yyLL—>>L=L[—[—=x=x[x—[—=Eoo———lEo_oa=—=—=={=*_—"=]"==_—T™E™Ml_—T—TT—T———————————[—[_[_$_ $$ 

SG-05A pH (Fielc!) S.U. 7.06 7.32 7.1633 7.1633 

SG-O5A pH, Lab S.U. ? 7 7 7 

SG-05A Conductivity (Field) umhos 183 208 195.33 195.33 

SG-05A Conductivity, Lal umhos 199 247 223 223 

SG-O5A Temperature (Fielcl) Degrees C 2.3 19.3 9.7333 9.7333 
SG-05A Temperature (Field-DO Meter) Degrees C 8 19 13.5 13.5 

SG-O5A Dissolved! Oxygen (Fielcl) % 4.8 8.9 . 7.23833 7.2333 

SG-05A Alkalinity mg/L 94 122 105.33 105.33 

SG-O5A Alkalinity, Bicarbonate mg/L 94 122 105.33 10§.33 

SG-O5A Alkalinity, Carbonate mgs “ 5 0 1.6667 0 
SG-O5A Alkalinity, Hyctroxice mg/L “ 5 0 1.6667 0 

SG-05A Hardness mg/L 101 129 113.33 113.33 

SG-05A Total Dissolveci Solicds mg/L 97 149 118.67 118.67 

SG-05A Total Suspencied Solids mg/L “ § “ 5 § 0 
$G-OSA Biological Oxygen Demand mg/L “ 3 § 3.6667 1.6667 
SG-05A Chemical Oxygen Demand mgt “ 10 12 11 6 

SG-O5A Chemical Oxygen Demand, Low Level mg/l 23 23 23 23 
SG-05A Ammonia mg/L “ 0.1 “ 0.1 0.1 0 

SG-0SA Nitrate mg/l “ 0.5 “ 0.5 0.5 0 
SG-05A Nitrogen, Total Kjeldahl mg/L 0.392 0.476 0.4227 0.4227 
SG-O5A Chiorice mg/L 1 2 1.6667 1.6667 
SG-0SA Fluoride mg/L “ 0.1 “ 0.1 0.1 0 
SG-05A Sulfate mgsl “ 1 14 6.7667 6.4333 
SG-05A Cyanide, total ug/L oH 20 “ 20 20 0 
SG-05A Oil & Grease mgt oe 1,04 6.2 2.93 2.0667 
SG-05A Turbidity, Lat NTU 0.8 1.1 0.95 0.95 
SG-0SA Cations Meql 2.102 2.66 2.3207 2.3207 
SG-05A Anions Meq/L 1.69 2.16 1.9097 1.9097 
SG-05A Cation and Anion Balance % $.33 13.2 9.6767 9.6767 
SG-05A Boron, total mg/l “ 0.1 “ 0.1 0.1 0 
SG-O5A Calcium, total mast 22 29.7 25.2 25.2 
SG-05A Arsenic, totai mg/L *“ 0.005 -« 0,005 0.005 0 
SG-OSA Barium, total mg/L “ 0.01 0.017 0.0123 0.009 
SG-O5A lron, clissoived mg/L 0.111 0.173 0.1413 0.1413 
SG-0SA Iron, total mg/L 0.173 0.274 0.2287 0.2257 
SG-O05A Manganese, clissolvec mg/l 0.015 0.028 0.0233 0.0233 
SG-08A Manganese, total mos 0.067 0.114 0.095 0.095 
SG-0SA Molybdenum, total mg/l “ 0.02 “ 0.02 0.02 0 
SG-0SA Selenium, total mg/L “ 0.008 «: 0.00§ 0.005 0 © 
SG-05A Silver, total mg/L e 0.01 ot 0.01 0.01 0 
SG-05A Chromium, total mg/L ot 0.005 « 0.02 0.015 0 
SG-05A Beryllium, total mg/L “= 0.005 «= 0.01 0.0067 0 
SG-05A Thallium, total mgsl “= 0.006 «= 0.008 0.005 0 
SG-05A Nickel, total mg ft “ 0.03 “ 0.03 0.03 0 
SG-05A Antimony, total mg/L “= 0.006 «= 0.005 0.005 0 
SG-05A Magnesium, total mg/L 11 13.3 11.8 11.8 
SG-O05A Phosphorus, dissolved mg/l “ 0.05 0.018 0.0393 0.006 
SG-05A Phosphorus, total mgt “ 0.05 0.037 0.0457 0.0123 
SG-05A Potassium, total mg/l “ 0.6 0.8 0.8 0.2667 
SG-05A Soclium, total mg/l 1.7 1.83 1.7767 1.7767 
SG-05A Sodium Absorption Ratio std 0.07 0.078 0.0733 0.0733 
SG-05A Aluminum, total ug/L “ 50 “ 200 180 0 
SG-05A Cadmium, total ug/L “ 5 a“, § $ 0 
SG-O5A Copper, total ug/L “ 30 “ 30 30 0 
SG-05A Lead, total ug/L “ $0 “ $0 $0 0 
SG-05A Mercury, total ng/L “ 200 “ 200 200 0 
S$G-05A Zinc, total ug/L “ 20 “ 20 20 0 

(1) Non-Detects Replacect With Detection Limit (2) Non-Detect: Replaced With Zero O1-Pe b-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 
eaeaeEeEeEeeamaeEeaeaeaeaeeeeeEEEeEEEEEEEE—EE———————— 

$G-06 pH (Fietcl) S.U. 6.83 8.05 7.5433 7.3433 

$G-06 pH, Lab $.U. 7.1 8.1 7.5571 7.5571 

$G-06 Conductivity (Fielcl) umbhos 97.8 248 184.59 184.59 

$G-06 Conductivity, Lab umhos 188 210 196.8 196.8 

$G-06 Temperature (Fielct) Degrees C 0.5 22.5 9.7667, 9.7667 
$G-06 Temperature (Field-DO Meter) Degrees C 0.§ 23 10.5 10.5 

$G-06 Dissolved Oxygen (Fielcl) % 5.8 - 14.5 9.3375 9.3375 

$G-06 Alkalinity mg/L 76 130 101.93 101.93 
$G-06 Alkalinity, Bicarbonate mg/l 76 130 101.93 101.93 
SG-06 Alkalinity, Carbonate mg/L « 0 0 2.9167 0 
$G-06 Alkalinity, Hyctroxicde ng/L “ 0 0 1.4286 0 

$G-06 Hardness mg/L “ § 130 97.025 96.608 

$G-06 Total Dissolved Solids mg/L 90 190 126.5 126.5 

$G-06 Total Suspended Solids mg/L “ § 6 §.0909 1 

$G-06 Biological Oxygen Demand mg/L “ 2 7 3.4167 1 
$G-06 Chemical Oxygen Demand mg/L 14 22 17.6 17.6 
$G-06 Chemical Oxygen Demand, Low Level mg/L o 10 33 15.857 7.2857 

$G-06 Ammonia mgt “ 0.1 0.1668 0.1062 0.0335 

$G-06 Nitrate mg/t “ 0.5 “ 0.5 0.5 0 

$G-06 Nitrogen, Total Kjeldahl! mgst 0.168 1.3 0.5357 0.5357 
$G-06 Chiorice mgsL oa 1 2 1.0833 0.6667 

$G-06 Fluoride mg/L “ 0.1 0.619 0.1433 0.0683 
$G-06 Sulfate mg/L 4 16 6.9509 6.9509 
$G-06 Cyanide, total ug/L ec 20 « 20 20 0 
$G-06 Oil & Grease mgt « 1 “ 46 2.8575 0 
$G-06 Turbidity, Lal NTU “ 0.5 3.3 1.5 1.4 
$G-06 Cations Meqst 1.65 9.02 2.7142 2.7142 
$G-06 Anions MecqiL 1.37 2.31 1.8274 1.8274 
$G-06 Cation and Anion Balance % 3.14 11.97 8.1975 8.1575 
$G-06 Boron, total mgt “ 0.1 “ 0.2 0.1083 0 
$G-06 Calcium, total mg/L 18 31 22.85 22.85 
$G-06 Arsenic, total mg/L “ 0.005 <« 0.005 0.005 0 
$G-06 Barium, total mg/L “ 0.91 0.058 0.014 0.0048 
$G-06 tron, dissolved mg/L “ 0.05 0.23 0.0926 0.0509 
SG-06 tron, total mgt “ 0.05 0.3 0.1335 0.1293 
$G-06 Manganese, clissolveci mgs “ 0.01 0.109 0.0195 0.0137 
$G-06 Manganese, total mg/t “ 0.01 0.126 0.0307 0.0282 
$G-06 Molybdenum, total mg/e “ 0.02 “ 0.02 0.02 0 

© $G-06 Selenium, total mg/l “= 0.006 « 0,005 0.005 0 
$G-06 Silver, total mgt “ 0.01 “! 0.01 0.01 0 
$G-06 Chromium, total mg/L “ 0.02 “ 0.02 0.02 0 
$G-06 Chromium, total (Low Level) ug/L “ 0.3 0.56 0.4115 0.3865 
$G-06 Beryllium, total mg/L “! 0.006 « 0.01 0.0079 0 
$G-06 Thallium, total mg/L “= 0.005 -« 0.005 0.005 0 
8G-06 Nickel, total mgt “ 0.03 “ 0.03 0.03 0 
$G-06 Antimony, total mg/t «= 0.006 « 0.005 0.005 0 
$G-06 Magnesium, total mg/l 8.2 15 11.217 11.217 
$G-06 Phosphorus, clissolvec mg/L “ 0.05 0.012 0.0366 0.0033 
$G-06 Phosphorus, total mg/L “ 0.05 0.048 0.0399 0.0108 

$G-06 Potassium, total mg/L a", 0.6 1.6 0.9008 0.3008 
$G-06 Sodium, total mgt 1.4 2.2 1.7058 1.7058 
$G-06 Sodium Absorption Ratio Stcl 0.067 0.08 0.073 0.073 
$G-06 Aluminum, total ug/l 3.36 $8.2 20.395 20.395 
$G-06 Cadmium, total ug/L “ 0.003 0.0079 0.0051 0.0021 
$G-06 Copper, total ugsl 0.101 0.43 0.2293 0.2293 
$G-06 Leacl, total ug/l 0.023 0.159 0.0817 0.0817 

$SG-06 Mercury, total ngsl 0.§ 3.12 1.6867 1.6567 
SG-06 Zinc, total ug/l. 0.64 3.94 1.6922 1.6922 

3./7-8-73 
(1) Non-Detect: Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

Un 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

SG-19 pH (Field) S.U. 6.37 8.13 7.331 7.331 

$G-19 pH, Lab S.U. 6.7 7.4 7.1333 7.1333 

SG-19 Conductivity (Field) umhos 94 241 156.5 156.5 

$G-19 Conductivity, Lal umbhos 88.9 194 145.98 14§.98 

$G-19 Temperature (Fielcl) Degrees C 1.1 14.8 7.84 7,84 

$G-19 Temperature (Fielc|-DO Meter) Degrees C 1 13 7.425 7.428 

$G-19 Dissolved Oxygen (Fielcl) % 8.1 13.4 . 9.96 9.96 

SG-19 Alkalinity mgt 41.8 120 71.836 71.836 

SG-19 Alkalinity, Bicarbonate mg/l 41.8 120 71.836 71.836 

SG-19 Alkalinity, Carbonate mgt “, 0 0 2.7273 0 

SG-19 Alkalinity, Hyciroxicle mgsl os 0 0 1.4286 0 

$G-19 Hardiness mg/L 46 120 81.291 81.291 

SG-19 Total Dissolved Solids mg/l 58 190 119 119 

$G-19 Total Suspended Solids mg/L “ § 19 8.2 5.7 

$G-19 Biological Oxygen Demand mg/L “ 2 9 4.2727 2.4545 

$G-19 Chemical Oxygen Demand mg/l 23 4$ 32.2 32.2 

SG-19 Chemical Oxygen Demand, Low Level mg/l et 10 69 38.167 36.5 

$G-19 Ammonia mgst on 0.1 0.2 0.1102 0.0465 

SG-19 Nitrate mg/L “ 0.5 0.719 0.567 0.2337 

$G-19 Nitrogen, Total Kjelcahl mg/L “ 0.2 0.8 0.5062 0.488 

$G-19 Chloride mg/l “ 1 2 1.1818 1.0909 

$G-19 Fluoride mgt si 0.469 0.1335 0.0517 

SG-19 Sulfate mg/L 5 28 10.985 10.985 

SG-19 Cyanide, total ug/l “ 20 “ 20 20 0 . 

$G-19 Oil & Grease mg/l Sk 1 12 3.3673 1.0909 

$G-19 Turbictity, Lal NTU o 0.5 9.9 2.825 2.775 

$G-19 Cations Meq/L 1.03 2.34 1.6194 1.6194 

$G-19 Anions Meq/L 0.029 2.12 1.134 1.134 

SG-19 Cation and Anion Balance % 1.18 96.3 23.421 23.421 

$G-19 Boron, total mg/L “ 0.1 “ 0.2 0.1091 0 

SG-19 Calcium, total mg/L 10.7 25 17.064 17.064 

SG-19 Arsenic, total mg/l « 0.005 «= 0.005 0.005 0 

SG-19 Barium, total mgt es 0.01 0.036 0.0143 0.0125 

SG-19 iron, dissolved mgfL “ 0.05 1.38 0.3178 0.3133 

SG-19 Iron, total mg/t 0.11 0.77 0.4001 0.4001 

SG-19 Manganese, clissolvec! mg?l “ 0.01 0.014 0.0104 0.0013 

$G-19 Manganese, total mgfl 0.013 0.1 0.0428 0.0428 

$G-19 Molybclenum, total mgs “ 0.902 “ 0.02 0.02 0 

$G-19 Selenium, total mg/L “ 0.005 0.006 0.0051 0.0005 © 

SG-19 Silver, total mg/L “ 0.01 “ 0.01 0.01 0 

$G-19 Chromium, total mgsh “ 0.02 " 0.02 0.02 0 

$G-19 Chromium, total (Low Level) ugsL “ 0.3 1.24 0.9917 0.5645 

$G-19 Beryllium, total mg/L / Q0.005 ) « 0.01 0.0077 0 

$G-19 Thallium, total mg/l “ 0.00S = «: 0.005 0.005 0 

$G-19 Nickel, total mg/L “ 0.03 “ 0.03 0.03 0 

$G-19 Antimony, total mg/h “ 0.005) « 0.005 0.005 0 

SG-19 Magnesium, total mgt §.38 12 8.4018 8.4018 

SG-19 Phosphorus, dissolved mg/L “ 0.05 0.033 0.0423 0.0105 

$G-19 Phosphorus, total mg/l “ 0.05 0.06 0.0503 0.023 

$G-19 Potassium, total mg/L “ 0.6 0.64 0.8218 0.0582 

SG-19 Soclium, total mgst 1.22 2.1 1.6273 1.6273 

$G-19 Sodium Absorption Ratio stl 0.07 0.09 0.081 0.081 

$G-19 Aluminum, total ug/l 9.12 68.4 34.747 34.747 

SG-19 Cacinium, total ug? «= 0.003 0.014 0.007 0.0051 

$G-19 Copper, total ugst 0.093 0.613 0.2949 0.2949 

$SG-19 Lead, total ugée 0.073 0.315 0.1489 0.1489 

$G-19 Mercury, total ng/t 0.81 7.95 3.5864 3.5864 

$G-19 Zinc, total ug/L 0.71 6.58 2.7427 2.7427 

(1) Non-Detect: Replaced With Detection Limit (2) Non-Detects Replaced With Zero 
O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Mininvun Maximum Mean (1) Mean (2) 

$G-30 pH (Fielct) 8.U. 7.16 7.98 7.5842 7.5842 

$G-30 pH, Lab $.U. 7.1 8 7.3857 7.3857 

8$G-30 Concluctivity (Field) umhos 129 307 231.67 231.67 

$G-30 Conductivity, Lab umbhos 194 235 218.6 218.6 

$G-30 Temperature (Fielcl) Degrees C 0.5 24.2 10.975 10.975 

$G-30 Temperature (Field-DO Meter) Degrees C 0.5 24 10.471 10.471 

$G-30 Dissolved Oxygen (Fielcl} % §.1 - 13.1 9.2042 9.2042 

$G-30 Alkalinity mg/L 84 150 116.33 116.33 

$G-30 Alkalinity, Bicarbonate mg/L 84 150 116.33 116.33 

$G-30 Alkalinity, Carbonate mg/L “ 0 4.8 3.3167 0.4 

$G-30 Alkalinity, Hydroxicle mgsl “ 0 0 1.4286 0 

$G-30 Hardiness mg tL 94 160 122.17 122.17 

$G-30 Total Dissolved Solids mg/L 104 200 149.83 149.83 

$G-30 Total Suspended Solids mg/L o; 5 13 6.3636 3.1818 

$G-30 Bidlogical Oxygen Demand mg/t “ 2 10 4.4167 2.5 

$G-30 Chemical Oxygen Demand mg/l 17 36 25.8 25.8 

$G-30 Chemical Oxygen Demand, Low Level mg/L “ 10 33 18.143 19.286 

$G-30 Ammonia mg/L on 0.1 0.2 0.19111 0.0475 

S$G-30 Nitrate mg/l “ 0.5 “ 0.5 0.5 0 

$G-30 Nitrogen, Total Kjeldahl mgft 0.3 0.812 0.5467 0.5467 

$G-30 Chioricle mg/l “ 1 1 1 0.5 

$G-30 Fluoride mg/L “ 0.4 0.621 0.1434 0.0601 

$G-30 Sulfate mg/l 6 19 9.3082 9.3082 

$G-30 Cyanide, total ug/L “ 20 “ 20 20 0 

$G-30 Oil & Grease mgs “ 1 6.6 3.0433 0.55 
$G-30 Turbidity, Lab NTU “ 0.§ 9.5 1.8973 1.8064 

$G-30 Cations Meq/t 1.92 9.82 3.1577 3.1577 

$G-30 Anions Meq/t 0 2.64 1.787 1.787 

$G-30 Cation and Anion Balance % 6.06 99.96 23.993 23.993 

$G-30 Boron, total mg/l “ 0.1 “ 0.2 0.1083 0 

$G-30 Calcium, total mg/L 21 35 28.008 28.008 

$G-30 Arsenic, total mg/L “= 0.005 -« 0.005 0.005 0 

$G-30 Barium, total mg/L “ 0.01 0.2 0.0263 0.0213 

$G-30 lron, dissolved mgt “ 0.05 0.38 0.1321 0.9863 

$G-30 Iron, total mg/L “ 0.05 0.3 0.1338 0.0963 

$G-30 Manganese, dissolved mgt “ 0.01 0.014 0.9108 0.0041 

$G-30 Manganese, total mg/L 0.011 0.057 0.0231 0.0231 

$G-30 Molybdenum, total mg/l “ 0.02 on 0.02 0.02 0 

 ] SG-30 Selenium, total mg/L = 0.005 0.008 0.0053 0.0011 

$G-30 Silver, total mg/L “ 0.01 “ 0.01 0.901 0 

$G-30 Chromium, total mg/l oH 0.02 oa 0.02 0.02 0 

$G-30 Chromium, total (Low Level) ug/L “ 0.3 1.01 0.6807 0.6557 

$G-30 Beryllium, total mgft “= 0.005 «= 0.01 0.0079 0 

$G-30 Thallium, total mgt «= 0.008 «= 0.005 0.005 0 

$G-30 Nickel, total mg/i “ 0.03 oa 0.03 0.03 0 

$G-30 Antimony, total mg/L “= 0.005 -« 0.005 0.005 9 

$G-30 Magnesium, total mg/t 9.6 102 20.225 20.225 

$G-30 Phosphorus, dissolved ng/L a! 0.05 0.06 0.046 0.0168 

$G-30 Phosphorus, total magZL ot 0.05 0.1 0.0572 0.0322 

$G-30 Potassium, total mgAL “ 0.6 1.1 0.8425 0.1425 

$G-30 Sodium, total mg/L 1.6 2.6 2.04 2.04 

$G-30 Sodium Absorption Ratio std 0.039 0.092 0.0762 0.0762 

$G-30 Aluminum, total ug/L 7.71 182 78.268 78.268 

$G-30 Cadmium, total ug/L «= 0.006 0.024 0.0106 0.0096 

$G-30 Copper, total ug/L 0.229 1.13 0.4518 0.4518 

$G-30 Lead, total ug/L 0.037 0.465 0.2018 0.2018 

$G-30 Mercury, total ngit 0.59 §.58 2.3583 2.3583 

$G-30 Zinc, total ug/L 0.817 7.35 2.9773 2.9773 

3./-8-/5 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

SG-AB pH (Fielcl) $.U. 6.87 7.71 7.3069 7.8069 

SG-AB pH, Lal $.U. 6.8 7.7 7.2 7.2 

SG-AB Conductivity (Field) umbhos 191 275 202.92 202.92 

SG-AB Conductivity, Lab umbos 158 257 209.4 209.4 

SG-AB Temperature (Fielcl) Degrees C 0 20.8 10.592 10.592 

$G-AB Temperature (Field-OO Meter) Degrees C 1.9 21 14.933 14.933 

SG-AB Dissolved Oxygen (Field) % 3.15 11.1. - 7.6038 7.6038 

SG-AB Fecal Coliform MPN “ 1 “ 1 1 0 

SG-AB Alkalinity mgfl 59 124 96.092 96.092 

SG-AB Alkalinity, Bicarbonate mg/L $9 124 96.092 96.092 

SG-AB Alkalinity, Carbonate mg/L a! 0 0 1.9231 0 

SG-AB Alkalinity, Hyclroxicle mg/L “ 0 0 1.3636 0 

SG-AB Hardness mg/l 65 129 103.08 103.08 

$G-AB Total Dissolved Solids mg/L 79 153 117.54 117.54 

SG-AB Total Suspended Solids mg/t “ 5 12 §.5833 1.4167 

SG-AB Bidlogical Oxygen Demand mg/L ot 1 8 4.4615 3.3077 

SG-AB Chemical Oxygen Demancl mast a 20 29 20.3 14.3 

$G-AB Chemical Oxygen Demand, Low Level mast “ 20 48 30.333 23.667 

SG-AB Aninonia mgfL “ 0.1 0.57 0.1742 0.105 

$G-AB Nitrate mgiL « 0,042 0.793 0.9567 0.383 

SG-AB Nitrogen, Total Kjelcdahi mg/L 0.252 4.48 1.0225 1.0225 

SG-AB Chloride mg/L 2. 4 3.0769 3.0769 

$G-AB Fluorice mgfl “ 0.1 0.626 0.1328 0.0405 

$G-AB Sulfate mgt 4.77 18 7.6745 7.674§ 

SG-AB Cyanide, total ug/L ow 10 «= 20 19.167 0 
$G-AB Oil & Grease mg/L “ 1 6.5 2.1223 0.9385 

SG-AB Turliclity, Lal NTU “ 0.5 7 1.9863 1.9238 

SG-AB Cations Meq/L 1.419 2.72 2.1098 2.1098 

SG-AB Anions Meqil 0.085 2.27 1.6953 1.6953 

$G-AB Cation and Anion Balance % 0.73 92.73 14,688 14.688 

SG-AB Boron, total mgfl = = 0.099 « 0.2 0.1153 0 

$G-AB Calcium, total mg/L 15 29 22.508 22.508 

$SG-AB Arsenic, total mg/L <= 0.005 «= 0.008 0.005 0 

$G-AB Barium, total mg/L “ 0.01 0.013 0.0111 0.008 

SG-AB Iron, clissolved mg/l “ 0.1 0.266 0.1496 0.1265 

SG-AB Iron, total mg/L 0.16 0.508 0.2869 0.2869 

SG-AB Manganese, clissolvec mg/L es! 0.01 0.061 0.0221 0.0167 

SG-AB Manganese, total mg/L 0.025 0.098 0.0561 0.0561 

SG-AB Molybclenum, total mg/l “ 0.02 “ 0.02 0.02 0 © 

SG-AB Selenium, total mg/l « 0.005 «= 0.005 0.00§ 0 

SG-AB Silver, total mngft “ 0.01 “ 0.01 0.01 0 

$G-AB Chromium, total mgfl “ 0.02 “ 0.02 0.02 0 

SG-AB Chromium, total (Low Level) ugsl 0.3 0.817 0.5332 0.5332 

SG-AB Beryllium, total mg/L “= 0.001 « 0.01 0.0052 0 

SG-AB Thallium, total mg/l “= 0.005 « 0.005 0.005 0 

SG-AB Nickel, total mg/l “ 0.03 “ 0.03 0.03 0 

$SG-AB Antimony, total mg/l “, 0.005 “ 0.005 0.005 0 

$G-AB Magnesium, total mg/l 7 13.6 10.875 10.875 

SG-AB Phosphorus, cissolved mg/L “ 0.05 0.025 0.0416 0.0041 

SG-AB Phosphorus, total mg/L o, 0.05 0.039 0.0436 0.0163 

SG-AB Potassium, total mgA “ 0.6 1.1 0.8623 0.4931 

$G-AB Sodium, total mg/L 1.6 3.09 2.5215 2.5215 

SG-AB Sodium Absorption Ratio ste 0.086 0.148 0.1096 0.1096 

$SG-AB Aluminum, total ug/L 4.5 77.1 21.705 21.705 

$G-AB Cadmium, total ug/L « 0.006 0.011 0.0062 0.0044 

SG-AB Copper, total ug/L 0.135 2.91 0.5431 0.5431 

SG-AB Lead, total ugse 0.0524 0.374 0.137 0.137 

SG-AB Mercury, total ng/L 0.9 4.37 2.0025 2.0025 

SG-AB Zinc, total ugsl 0.11 2.18 1.2313 1.2313 

(1) Non-Detects Replacect With Detection Limit (2) Non-Detects Replacect With Zero O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 
eee ee eee 

$G-CC pH (Fielcl) 8.U. §.96 7.64 7.01 7.01 

$G-CC pH, Lab S.U. 6.5 7.6 6.9667 6.9667 

$G-CC Conductivity (Flelc) uimbos 111 218 183.99 153.99 

© $G-CC Conductivity, Lab umbhos 121 213 158 158 

$G-CC Temperature (Field) Degrees C 0 20 9.9308. 9.9308 

$G-c¢c Temperature (Field-DOO Meter) Degrees C 10 20 18.625 18.625 

$G-CC Dissolved Oxygen (Field) % 2.8 . 10.9 7.7538 7.7538 

$G-CC Alkalinity mg/L 40 97 69.069 69.069 

$G-CC Alkalinity, Bicarbonate mg ft 40 97 69.069 69.069 

8G-CC Alkalinity, Carbonate mg/L « 0 0 1.9231 0 

$G-CC Alkalinity, Hydroxide mg/L “! 0 0 1.3636 0 

$G-CC Hardness mg/L $2.2 104 77.692 77.692 

$G-CC Total Dissolved Solids mg/L 6 125 88.769 88.769 

$G-CC Total Suspended Solids mg/L “ § 7 §.25 2.3333 

$G-CC Biological Oxygen Demand mgt “ 2 8 4.3846 3.3077 

$G-CC Chemical Oxygen Demand mg/L 17 32 22.9 22.9 

$G-oc Chenical Oxygen Demancl, Low Level mgA 23 $8 40.667 40.667 

$G-CC Ammonia mgt “ 0.1 1.47 0.2573 0.1906 

$G-CcC Nitrate mg/L «= 0.042  « 0.5 0.3855 0 

$G-CC Nitrogen, Total Kjeldah! mgfL “ 0.2 2.58 0.8031 0.7877 

$G-CcC Chloride mg/L 2 3 2.6923 2.6923 

$G-CC Fluoride mg/L “ 0.1 0.535 0.1335 0.0412 

$G-CC Sulfate mg/l 4.12 24 8.6509 8.6509 

$G-CC Cyanicle, total ug/l “ 10 “ 20 19.231 9 

$G-CC Oil & Grease mgit “: 1 8.9 1.9208 0.6846 
$G-cc Turhiclity, Lal NTU 1.6 2.8 2.1333 2.1333 

$G-CC Cations Meq/t 0.968 2.27 1.6799 1.5799 

$G-CC Anions Meqil 0.454 1.8 1.3315 1.3315 

$8G-CC Cation and Anion Balance % -11.21 44.2 10.133 10.133 

$G-cc Boron, total mgft “ 0.1 0.112 0.1167 0.0167 

$G-CC Calcium, total mg/l 10 24.9 16.754 16.754 

$G-CC Arsenic, total ngél /' 0.005 «= 0.005 0.005 0 

$G-CC Barium, total ngit “ 0.01 0.014 0.0112 0.0082 

$G-cc lron, dissolved mg/L o 0.1 0.66 0.287 0.2793 

$G-CCc Iron, total mg/L 0.358 0.78 0.5005 0.5005 

$G-CC Manganese, cdissolvec mg/l “ 0.01 0.101 0.0352 0.0314 

SG-CC Manganese, total mg/l 0.035 0.139 0.0712 0.0712 

$G-CC Molybdenum, total mg/L “ 0.02 a 0.02 0.02 0 

® $G-CC Selenium, total mg/l “= 0.006 «= 0.005 0.005 0 

$G-CC Silver, total mg/L e, 0.01 “ 0.01 0.01 0 

SG-CC Chromium, total mgA “ 0.02 “! 0.02 0.02 0 

$G-0C Chromium, total (Low Level) ugst “ 0.3 0.9 0.5263 0.493 

$G-CC Beryllium, total mg/L “= 0.001  « 0.01 0.00$2 0 

$G-CC Thallium, total mg/l a 0.005 « 0.005 0.005 0 

8G-CC Nickel, total mg/l “ 0.03 “ 0.03 0.03 0 

$G-CCc Antimony, total mgt “ 0.005) «: 0.005 0.005 0 

$G-CC Magnesium, total mg/L 4.7 10.8 7.7369 7.7369 

$G-CC Phosphorus, clissolved mg/t “ 0.05 0.022 0.0417 0.0042 

$G-CCc Phosphorus, total mg/L “ 0.05 0.046 0.045 0.0117 

$G-CC Potassium, total mgft en 0.6 1.2 0.87 0.4238 

SG-CC Sodium, total mg/L 1.4 2.73 2.1438 2.1438 

$G-CC Sodium Absorption Ratio std 0.091 0.129 0.1091 0.1091 

$G-CC Aluminum, total ug/L 20.4 98.4 42.146 42.146 

$G-CC Cadmium, total ugsL « 0.0039 0.032 0.0107 0.0091 

$G-CC Copper, total ugst 0.163 1.1 0.4279 0.4279 

$G-CC Leacl, total ug/L 0.131 0.557 0.2371 0.2371 

$G-CC Mercury, total ng/L 1 7.18 2.63 2.63 

$G-CC Zinc, total ug/L 0.969 6.48 2.0184 2.0184 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 3 ° / 8 77 01-Pel-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 
eeoEoooeeeEEeE—>—T—E—>—&je—eEeyye==eeSeeeeE=aeaESaaEeaeaeaeaeaeaeaeaeaeaeaeeEeEeeeoeEeEeEeEeEeEeEeEeEeEeEeEeEeEe———SS—————————————— 

SG-E pH (Fielcl) $.U. 6.7 7.86 7.3275 7.8275 

SG-E pH, Lal $.U. 7.3 7.7 7.4286 7.4286 

$G-E Conductivity (Fielct) umbos 227 297 262.58 262.58 

SG-E Conductivity, Lal umbhos 259 286 273 273 

SG-E Temperature (Field!) Degrees C 4.1 20.6 9.975 9.575 

SG-E Temperature (Field-DO Meter) Degrees C 4 20 10 10 

$G-E Dissolved Oxygen (Fielc!) % §.5 10.8 . 8.7591 8.7991 

SG-E Alkalinity mg/L 129 180 139.75 139.75 

SG-E Alkalinity, Bicarbonate mg/L 129 150 139.75 139.75 

SG-E Alkalinity, Carbonate mg/L e 5 0 2.9167 9 

SG-E Alkalinity, Hyclroxicle mg/l “ § 0 1.4286 0 

SG-E Hardness mgs 129 150 143.92 143.92 

SG-E Total Dissolved Solids mgt 110 230 163.33 163.33 

SG-E Total Suspended Solids mg/L es 5 § 5 0.9091 

SG-E Biological Oxygen Demand mg/l “ 2 9 3.5833 1.1667 

SG-E Chemical Oxygen Demand ng/L «! 10 “ 10 10 0 

SG-E Chemical Oxygen Demand, Low Level mg/l « 10 10 12.857 1.4286 

SG-E Ammonia mg/l. “ 0.1 0.1 0.1818 0.0091 

SG-E Nitrate mg/l “ 0.5 0.763 0.984 0.2658 

S$G-E Nitrogen, Total Kjeldahl mg/L e 0.2 0.5 0.2987 0.2653 

SG-E Chioricde mgsL 1 2 1.8333 1.8333 

SG-E Fluoride mg/L “ 0.1 0.763 0.1553 0.0803 

SG-E Sulfate mg/l 6.88 11 8.3164 8.3164 

SG-E Cyanide, total ug/l “ 20 “ 20 20 0 

SG-E Oil & Grease mg/L at 1 14 3.6942 1.1667 
$G-E Turbidity, Lal NTU “ 0.5 1.42 0.8267 0.7433 

SG-E Cations Meq/L 2.76 3.34 3.0248 3.0248 

SG-E Anions MeqiL 0.37 2.71 2.3315 2.3315 

SG-E Cation and Anion Balance % 7.04 78.17 16.022 15.022 

SG-E Boron, total mgft * 0.099) « 0.2 0.1083 0 

SG-E Calcium, total mgt 29.2 36 32.267 32.267 

SG-E Arsenic, total mgfl «“ 0.005 « 9.005 0.005 0 

SG-E Barium, total mg/l “ 0.01 “ 0.01 0.01 0 

SG-E Iron, dissolved mg/l “ 0.05 0.227 0.0821 0.0238 

SG-E lron, total mg/L on 0.05 0.087 0.0749 0.0125 

SG-E Manganese, dissolved mg/l “ 0.01 “! 0.01 0.01 0 

SG-E Manganese, total mg/L el 0.01 0.016 0.0108 0.0033 

SG-E Molybclenuim, total mg/L “ 0.02 ot 0.02 0.02 0 

SG-E Selenium, total mg/L « 0.005 « 0.005 0.005 0 © 

SG-E Silver, total mg/L “ 0.01 “ 0.01 0.01 0 

SG-E Chromium, total mgst “ 0.02 “ 0.02 0.02 0 

SG-E Chromium, total (Low Level) ug/L 0.3 1.92 1.22 1.22 

SG-E Beryllium, total mgs “= 0.005 = « 0.01 0.0079 0 

SG-E Thallium, total mg/L “= 9.006 « 0.005 0.005 0 

$G-E Nickel, total mg/L “ 0.03 “ 0.03 0.03 0 

SG-E Antimony, total mg/l «= 0.005 «: 09.005 0.005 0 

SG-E Magnesium, total mg/L 14.6 1? 18.75 15.75 

SG-E Phosphorus, dissotvecl mgtl “ 0.05 0.017 0.0368 0.0035 

SG-E Phosphorus, total mg/l *, 0.05 0.03 0.0405 0.0072 

SG-E Potassium, total mgft “ 0.6 1.1 0.8717 0.2717 

SG-E Sodium, total mgt 2.27 2.7 2.4108 2.4108 

SG-E Sodium Absorption Ratio std 0.08 0.09 0.0864 0.0864 

$G-E Aluminum, total ug/L 10.7 73.3 28.433 28.433 

SG-E Cadmium, total ug/L “ 0.003 0.014 0.0084 0.0018 

SG-E Copper, total ug/L 0.107 0.649 0.2828 0.2828 

SG-E Lead, total ug/L 0.022 0.192 0.0784 0.0784 

SG-E Mercury, total ngZL 0.54 2.93 1.1773 1.1773 

SG-E Zinc, total ug/L 0.571 6.66 1.6648 1.6648 

3./7-8-78 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

SG-V pH (Field!) S.U. 6.67 7.56 7.1207 7.1207 

SG-V pH, Lab 8.U. 6.6 7.7 7.1 7.1 

$G-V Conductivity (Field) umbhos 106 262 187.98 187.98 

© SG-V Conductivity, Lal umbhos 124 248 193.18 193.18 

SG-V Temperature (Fielcl) Degrees C 0 20.2 9.2857 9.2857 

SG-V Temperature (Fielcl-DO Meter) Degrees C 2.1 20 13.733 13.733 

SG-V Dissolved Oxygen (Fielcl) % 2.8 10.6 7.3 7.3 

$G-V Fecal Coliform MPN “ 1 *, 1 1 0 

$G-V Alkalinity mg/l 35 122 86.943 86.943 

SG-V Alkalinity, Bicarbonate mg/L 35 122 86.943 86.943 

8G-V Alkalinity, Carbonate mgsl “ 0 0 2.1429 0 

SG-V Alkalinity, Hyclroxicle mgft “ 0 0 1.3636 0 

SG-V Harciness mg/l 61 140 101.32 101.32 

SG-V Total Dissolved Solids mg/h 79 154 118.36 115.36 

$G-V Total Suspended Solids mg/l “ § 8 §.8462 2.3846 

SG-V Biological Oxygen Demane mgil “ 1 9 4.6429 3.4286 

SG-V Chemical Oxygen Demand mgil a 20 34 22.545 17.091 

SG-V Chemical Oxygen Demand, Low Level mg/l 20 61 39 39 

SG-V Ammonia ngiL “ 0.1 0.482 0.1889 0.1274 

$G-V Nitrate mgth « 0.042 0.728 0.454 0.1456 

SG-V Nitrogen, Total Kjelcdahl mg ft 0.308 8.54 1.2231 1.2231 

$G-V Chloride mgt 2 4 3 3 

SG-V Fluorice mg/L a 0.1 0.497 0.1536 0.0679 

$G-V Sulfate mg ft 4.15 26 8.3375 8.3375 

$G-V Cyanide, total ug/l en 10 " 20 19.286 0 

SG-V Oil & Grease mgt “ 1 13 2.5293 1.3286 

SG-V Turbidity, Lat NTU “ 0.5 3.3 1.84 1.74 

SG-V Cations Meq/t 0.964 2.7 1.9484 1.9484 

SG-V Anions MeqiL 1.1 2.21 1.6995 1.6995 

$G-V Cation and Anion Balance % 9.72 11.6 7.1454 7.1494 

$G-V Boron, total mg/L « 0.1 0.123 0.1164 0.0164 

$G-V Calcium, total mgit 10 29.7 20.843 20.843 

SG-V Arsenic, total mg/L «' 0.006 «= 0.005 0.005 0 

SG-V Barium, total ngil es! 0.01 0.014 0.0114 0.0085 

SG-V lron, clissolvedi mgsl 0.13 0.64 0.2841 0.2841 

SG-V lron, total mg/L 0.26 0.83 0.4918 0.4918 

$G-V Manganese, clissolveci mgt “ 0.01 0.071 0.0279 0.0236 

$SG-V Manganese, total mg/t 0.025 0.117 0.0599 0.0599 

© $G-V Molybdenum, total mg/L “ 0.02 “! 0.02 0.02 0 

SG-V Selenium, total mgt “= 0.005 -« 0.005 0.005 0 

SG-V Silver, total mgst “ 0.01 “ 0.01 0.01 0 

$G-V Chromium, total mgt “ 0.02 “ 0.02 0.02 0 

$G-V Chromium, total (Low Level) ug/L “ 0.3 0.9 0.§992 0.5659 

$G-V Beryllium, total mg/L = 0.001 « 0.01 0.0049 0 

$G-V Thallium, total mgil ’ 0.005 -« 0.008 0.005 0 

$G-V Nickel, total mgt “ 0.03 os 0.03 0.03 0 

SG-V Antimony, total mole “ 0.006 «= 0.005 0.005 0 

SG-V Magnesium, total mgt 4.7 13.1 9.8871 9.8871 

SG-V Phosphorus, dissolved mgl “ 0.05 0.022 0.0433 0.0038 

$G-V Phosphorus, total mg/L “ 0.05 4.11 0.1268 0.1037 

$G-V Potassium, total mg/l “ 0.6 1 0.8707 0.3136 

$G-V Soclium, total mgsL 1.3 2.96 2.3236 2.3236 

$G-V Sodium Absorption Ratio std 0.085 0.124 0.1054 0.1094 

SG-V Aluminum, total ug/L 18.3 99.5 40.164 40.164 

SG-V Cadmium, total ug/L = 0.0039 0.07 0.013 0.0118 

SG-V Copper, total ug/l 0.179 1.55 0.4099 0.4099 

$G-V Lead, total ugsl 0.0925 0.3816 0.1928 0.1928 

SG-V Mercury, total ng/L 1 7.16 2.4314 2.4314 

$G-V zinc, total ug/L 0.795 3.67 1.7754 1.7754 

3.7-8-79 
(1) Non-Detect: Replaced With Detection Limit (2) Non-Detects Replacecdt With Zero 
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CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 
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SG-Y pH (Fielcl) S.U. 6.44 10.87 7.3915 7.3515 

$G-Y pH, Lab $.U. 6.9 7.6 7.1333 7.1333 

8G-Y Conductivity (Fielc) uimhos 92 197 137.96 137.96 

SG-Y Conductivity, Lab umhos 97.1 188 126.31 126.31 

SG-Y Temperature (Fielcl) Degrees C 1.1 21.9 11.177 11.177 

$G-Y Temperature (Field-DO Meter) Degrees C 10 22 16.463 16.463 

SG-Y Dissolved Oxygen (Fielcl) % 6.2 11.4 8.5846 8.5846 

$G-Y Alkalinity mg/L 41 88.3 §5.238 $5.238 

SG-Y Alkalinity, Bicarbonate mgsL 41 88.3 §§.238 §5.238 

SG-Y Alkalinity, Carbonate mg/l “ 0 0 2.3077 0 

$G-Y Alkalinity, Hyclroxicde mg/l “ 0 0 1.5 0 

SG-Y Harciness mg/L 38.8 93.2 60.967 60.967 

SG-Y Total Dissolved Solids mg/L 50 135 86 86 

SG-Y Total Suspencecd Solids mgtl “ 5 § § 0.4167 

$G-Y Biological Oxygen Demand mg/L “ 1 9 4.3077 2.9231 

$G-Y Chemical Oxygen Demancl mage 20 36 27.6 27.6 

SG-Y Chemical Oxygen Demand, Low Level mgl 30 46 37 37 

$G-Y Aimimonia mgtt “ 0.1 0.81 0.2218 0.1526 

$G-Y Nitrate most “= 0.042 « 0.5 0.4084 0 

$G-Y Nitrogen, Total Kjeldahl mg/l 0.448 7 1.2422 1.2422 

$G-Y Chioricle mgs 2 4 2.6154 2.6154 

SG-Y Fluorice mg/l a 0.1 0.477 0.129 0.0367 

$G-Y Sulfate mg/l 3.47 21 7.1891 7.1591 

SG-Y Cyanide, total ug/l “ 10 " 20 19.167 0 

$G-Y Oil & Grease mgZl “ 0.85 7.6 2.2138 1.4184 

$G-Y Turbidity, Lal NTU 1.7 4.1 2.9 2.9 

$G-Y Cations Mec/L 0.895 1.95 1.2717 1.2717 

$G-Y Anions MeqiL 0.$52 1.66 1.0831 1.0831 

SG-Y Cation and Anion Balance % 0.32 28.25 9.65942 9.6942 

$G-Y Boron, total mg/L “ 0.1 0.126 0.1866 0.0097 

$G-Y Calcium, total mg/l 10 21.1 13.946 13.546 

SG-Y Arsenic, total mgst “ 0.005) «: 0.005 0.005 0 

$G-Y Barium, total mg/l “ 0.01 0.014 0.0114 0.0091 

SG-Y lron, dissolved mg/l 0.062 0.64 0.2617 0.2617 

$G-Y tron, total mg/l 0.27 0.82 0.409 0.409 

$G-Y Manganese, clissolvec! ng/l *, 0.01 0.182 0.0354 0.03 

SG-Y Manganese, total mg/l 0.026 0.219 0.0718 0.0718 

SG-Y Molybdenum, total mgsl 0.02 “ 0.02 0.02 0 

SG-Y Selenium, total mg/L «= 0.005 « 0.005 0.005 0 © 

$G-Y Silver, total mg/l “ 0.01 “ 0.01 0.01 0 

$G-Y Chromium, total mgsl a 0.02 on 0.02 0.02 0 

SG-Y Chromium, total (Low Level) ugél “ 0.3 0.68 0.4456 0.4122 

SG-Y Beryllium, total mg/l “= 0.001 « 0.01 0.0052 0 

$G-Y Thallium, total mg/L “ 0.005 « 0.005 0.005 0 

8G-Y Nickel, total mg/L “ 0.03 “i 0.03 0.03 0 

SG-Y Antimony, total ng/L “ 0.005) «: 90.005 0.005 0 

SG-Y Magnesium, total mg 4.8 9.19 6.1746 6.1746 

$G-Y Phosphorus, clissolved mast “ 0.05 0.176 0.0517 0.0183 

$SG-Y Phosphorus, total mg/l “ 0.05 0.767 0.1062 0.077 

$G-Y Potassium, total mgft es! 0.6 0.9 0.8854 0.3315 

$SG-Y Sodium, total mg/L 1.99 2.64 2.0123 2.0123 

$G-Y Sodium Absorption Ratio stl 0.096 0.134 0.11389 0.1139 

SG-Y Aluminum, total ug/L 13.4 60.7 27.7 27.7 

$G-Y Cadmium, total ug/L ec 0.006 0.039 0.0103 0.0085 

SG-Y Copper, total ug/L 0.137 4.09 90.6922 90.6522 

$G-Y Leadcl, total ug/L 0.098 0.307 0.1929 0.1929 

SG-Y Mercury, total ngfL 1 4.§5 2.2723 2.2723 

SG-Y Zinc, total ugsL 1.04 3.73 1.7562 1.7562 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 01-Pe b-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-07 pH (Fielcl) S.U. 5.42 6.75 6.2878 6.2878 

LG-07 pH (Fielcl)-02' S.U. 5.76 5.76 §.76 §.76 

LG-07 pH (Fielcl)-07' $.U. 5.49 §.49 §.49 §.49 

LG-07 pH (Fielci)-10' $.U. §.86 §.86 $.86 5.86 

LG-07 pH, Lab S.U. 4.9 $.6 $.125 §.125 

LG-07 Conductivity (Fielct) umhos 12.58 47 22.779 22.779 

LG-07 Conductivity (Fielc)-02' umhos 34.6 34.6 34.6 34.6 

LG-07 Conductivity (Fielcd)-07' umlhos 36.9 36.9 36.9 36.9 

LG-07 Conductivity (Fielcd)-10' umhos $8.6 $8.6 $8.6 58.6 

LG-07 Conductivity, Lat umhos 17 17.7 17.34 17.34 

LG-07 Temperature (Field) Degrees C 1.1 25.3 13.789 13.789 

LG-07 Temperature (Fielc)-02' Degrees C 4.9 4.9 4.9 4.9 

LG-07 Temperature (Field)-07' , Degrees C 3.8 3.8 3.8 3.8 

LG-07 Temperature (Fielcl)-10' Degrees C 4.9 4.9 4.9 4.9 

LG-07 Temperature (Field-DO Meter) Degrees © 0.25 21 9.6389 9.6389 

LG-07 Temperature (Fielc-DO Meter}-01' Degrees © 0.5 18 6.7083 6.7083 

LG-07 Temperature (Field-DO Meter)-02' Degrees C 1 18 7.6667 7.6667 

LG-07 Temperature (Field-DO Meter)-03' Degrees © 3 20.5 9.9286 9.9286 

LG-07 Temperature (Fielc-BO Meter)-04' Degrees C 4 18 8.3333 8.3333 

LG-07 Temperature (Field-BD0 Meter}-0§' Degrees C 4 18 8.3333 8.3333 

LG-07 Temperature (Field-DO Meter)-05' Degrees C 4 20 10 10 

LG-07 Temperature (Fielc-DO Meter)-07' Degrees C 4 18 8.3333 8.3333 

LG-07 Temperature (Field-DO Meter)-08' Degrees C 4 18 8.3333 8.3333 

LG-07 Temperature (Fielc-OO Meter)-09° Degrees C 4 19.5 9.9286 9.9286 

LG-07 Temperature (Fielc-DO Meter)-10' Degrees © 4.25 18 8.375 8.375 

LG-07 Temperature (Field-DO Meter)-11' Degrees C 4.25 18 8.375 8.375 

LG-07 Temperature (Field-DO Meter)-12' Degrees © 4.§ 19 10.833 10.833 

LG-07 Temperature (Fielc-DO Meter)-13' Degrees C 4.5 18 11.667 11.667 

LG-07 Temperature (Field-DO Meter)-13.5' Degrees C 4.75 4.75 4.75 4.75 

LG-07 Temperature (Fielc-DO Meter)-14° Degrees C 4.§ 18 11.667 11.667 

LG-07 Temperature (Fieid-DO Meter)-15° Degrees C 4.5 19 13.5 13.5 

LG-07 Temperature (Field-DO Meter)-16' Degrees C 4.§ 4.5 4.5 4.§ 

LG-07 Temperature (Field-DO Meter}-17' Degrees C 4.§ 4.5 4.5 4.5 

LG-07 Temperature (Field-OO Meter)-18' Degrees C 4.§ 19 11.75 11.75 

LG-07 Dissolvecl Oxygen (Fielcl) % 6.2 14.75 9.7188 9.7188 

LG-07 Dissolved Oxygen (Fielc)-Surface % 9.5 9.5 9.5 9.5 

LG-07 Dissolved Oxygen (Fielc)-01' % 9 14.§ 10.79 10.79 

LG-07 Dissolved! Oxygen (Fielci)-02' % §.55 14.4 10.375 10.375 

© LG-07 Dissolved Oxygen (Fielc)-03' % §.2 12.3 9 9 

LG-07 Dissolved Oxygen (Field)-04' % 5.1 12.3 8.6667 8.6667 

LG-07 Dissolved Oxygen (Fielc)-0$' % 5 12.3 8.9833 8.5833 

LG-07 Dissolvecdl Oxygen (Fielcd)-06' % 5 12.3 8.4857 8.4857 

LG-07 Dissolved Oxygen (Fielc)-07' % § 12.3 8.5 8.5 

LG-07 Dissolved Oxygen (Fielcl)-08' % 4.75 12.3 8.4417 8.4417 

LG-07 Dissolved Oxygen (Fielc)-09' % 4.75 12.3 8.4071 8.4071 

LG-07 Dissolved Oxygen (Fielcd)-10' % 4.7 12.3 8.4083 8.4083 

LG-07 Dissolvecl Oxygen (Fielcj-11' % 4.1 12.3 8.2833 8.2833 

LG-07 Dissolved Oxygen (Fielcd)-12° % 4.7 12.3 8.9 8.9 

LG-07 Dissolved Oxygen (Fielcd)-13' % 8.8 10.6 9.4667 9.4667 

LG-07 Dissolved Oxygen (Field)}-13.5' % 0.5 0.5 0.5 0.5 

LG-07 Dissolved Oxygen (Fielcl)-14' % 8.6 10.6 9.3333 9.3333 

LG-07 Dissolved Oxygen (Field)-18' % §.2 10.6 7.7 7.7 

LG-07 Dissolved! Oxygen (Fielcd)-16' % 10.6 10.6 10.6 10.6 

LG-07 Dissolved Oxygen (Fielcd)-17' % 10.5 10.5 10.5 10.6 

LG-07 Dissolvect Oxygen (Fielcd)-18' % 8 10.5 9.25 9.25 

LG-07 Dissolved Oxygen (Field)-Bottom % 7.8 7.8 7.8 7.8 

LG-07 Alkalinity mg/L on § 34.6 10.018 3.6945 

LG-07 Alkalinity, Bicarbonate mgit “ § 34.6 10.018 3.6545 

LG-07 Alkalinity, Carbonate mg/L “ 5 0 2.7273 0 

LG-07 Alkalinity, Hyclroxide mg/l “ 5 0 1.4286 0 

LG-07 Hardness mg/L “ 5 8.32 §.7991 3.5264 

LG-07 Total Dissolved Solids mg/L $ $1 29.182 29.182 

LG-07 Total Suspended Solids mg/L “ $ $ 5 0.5 

LG-07 Biological Oxygen Demancl mg/L “ 2 7 3.3636 1.2727 

LG-07 Chemical Oxygen Demand mast 10 27 17.6 17.6 

LG-07 Chemical Oxygen Demand, Low Level mg/l “ 20 26 18.§83 11.997 

LG-07 Ammonia mg/l “ 0.1 0.1 0.1 0.0273 

LG-07 Nitrate mg/l “ 0.§ 0.718 0.6198 0.0653 

LG-07 Nitrogen, Total K jeiciali mg/l “ 0.2 1.7 0.916 0.4978 

LG-07 Chloride mgtl “ 1 1 1 0.3636 

LG-07 Fluoricle mgft “ 0.1 0.218 0.1107 0.0198 

LG-07 Sulfate mgZL 3.05 7.8 §.135 §.135 

LG-07 Cyanide, total ug/L “ 20 es 20 20 0 

LG-07 Oil & Grease mg/l “ 1 a 4.6 2.6645 0 

© LG-07 Turbiclity, Lal NTU en 0.5 2 0.892 0.6011 

LG-07 Cations Meqil 0.088 0.2 0.1043 0.1043 

LG-07 Anions Meq/l 0.06 0.742 0.1852 0.1852 

LG-07 - Cation and Anion Balance % -90 29.8 -17.95 -17.95 

3./-8-81 
(1) Nou-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

a 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-07 Boron, total mg/l ot 0.1 “ 0.2 0.1091 0 

LG-07 Calcium, total mgft 1.17 2.2 1.3936 1.3936 

LG-07 Arsenic, total mgfL “ 0.005) « 0.005 0.00$ 9 

LG-07 Barium, total mgt “ 6.01 0.2185 6.029 0.0208 © 

LG-07 iron, clissolvecl mg/l “ 0.05 0.062 0.0751 90.016 

LG-07 Iron, total mg/L es! 0.1 0.1135 0.0874 0.042 

LG-07 Manganese, cissolvecl mg/L “ 0.01 0.025 0.0141 0.0114 

LG-07 Manganese, total mg/L . 0.01 0.037 0.0184 0.0108 

LG-07 Molybdenum, total mgt “ 0.02 “ 0.02 0.02 0 

LG-07 Selenium, total mg/L “ 0.005 <« 0.006 0.0051 0 

LG-07 Silver, total mgt 0.01 a 0.01 0.01 0 

LG-07 Chromium, total mg/l “ 0.02 “ 0.02 0.02 0 

LG-07 Chromium, total (Low Level) ug/L “ 0.3 0.45 0.2962 0.2416 

LG-07 Beryllium, total mg/l “ 0.005 « 0.01 0.0077 0 

LG-07 Thallium, total mg/L «= 0.005 «= 0.005 0.005 0 

LG-07 Nickel, total mg/L “ 0.03 ot 0.03 0.03 0 

LG-07 Antimony, total mgt “ 0.005) «: 0.005 0.005 0 

LG-07 Magnesium, total mg/l oe 0.5 0.9 0.5567 0.2385 

LG-07 Phosphorus, dissolved mg/L “ 0.004 0.007 0.0337 0.0015 

LG-07 Phosphorus, total mg/l “ 0.05 0.014 0.0362 0.0044 

LG-07 Potassium, total mgft “ 0.6 0.7 0.8318 0.1773 

LG-07 Soclium, total mg/L “ 1 1.43 1.0391 9.13 

LG-07 Sodium Absorption Ratio std 0 0.341 0.031 0.031 

LG-07 Aluminum, total ugel 33.5 122 72.148 72.145 

LG-07 Caclmium, total ug/L 0.0304 0.071 0.0538 0.0538 

LG-07 Copper, total ug/L 0.345 0.975 0.5749 0.5749 

LG-07 Lead, total ug/l 0.196 0.445 0.3042 0.3042 

LG-07 Mercury, total ng fl 1.69 2.27 1.94 1.94 

LG-07 Zinc, total ugél 7.94 21.7 11.531 11.931 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 
O1-Pebh-96



CMC Surface Water : November 1993 Through April 1995 
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LG-07-02' pH, Lab S.U. 4.9 4.9 4.9 4.9 

LG-07-02' Alkalinity mg/L “ 5 “ § 5 0 

LG-07-02' Alkalinity, Bicarbonate mgsl “! § “ § § 0 
© LG-07-02' Alkalinity, Carbonate mg/l * 5 “ 5 5 0 

LG-07-02' Hardiness mg/l “ 5 “ 5 5 0 
LG-07-02' Total Dissolved Solids mgit 22 22 22 22 

LG-07-02' Total Suspended Solids mg fl oa § “ 5 5 0 

LG-07-02' Biological Oxygen Demand mgt o 3 a 3 3 0 

LG-07-02' Chemical Oxygen Demand, Low Level mgs 13 13 13 13 
LG-07-02' Ammonia mg/L 0.1 0.1 0.1 0.1 
LG-07-02° Nitrate mg/l “! 0.5 ot 0.5 0.5 0 

LG-07-02' Nitrogen, Total K jelcahi mg/L “ 0.2 os 0.2 0.2 0 

LG-07-02' Chloride mg/L “ 1 a 1 1 0 

LG-07-02' Fluorice mgsL “ 0.1 “ 0.1 0.1 0 

LG-07-02' Sulfate mask 3 3 3 3 
LG-07-02' Cyanide, total ug/l “ 20 “ 20 20 0 

LG-07-02' Oil & Grease mg/l “ 4.6 “ 4.6 4.6 0 

LG-07-02' Turbidity, Lab NTU “ 0.5 “ 0.5 0.5 0 

LG-07-02' Cations Mecq/sL 0.05 0.05 0.05 0.05 

LG-07-02° Anions Meqtt 0.06 0.06 0.06 0.06 
LG-07-02° Cation and Anion Balance % -6.45 -6.45 6.45 6.45 

LG-07-02' Boron, total mg/L “ 0.1 “ 0.1 0.1 0 

LG-07-02' Calcium, total mg/L 1.1 1.1 1.1 1.1 

LG-.07-02' Arsenic, total mg/L “ 0.005) « 0.005 0.005 0 
LG-07-02' Barium, total mg/l 0.4 0.4 0.4 0.4 
LG-07-02' lron, dissolved mg/l “ 0.05 “ 0.05 0.05 0 
LG-07-02' iron, total mgtl 0.077 0.077 0.077 0.077 

LG-07-02' Manganese, dissolved! mgs 0.019 0.019 0.019 0.019 

LG-07-02' Manganese, total mg/L 0.032 0.032 0.032 0.032 
LG-07.02' Molybdenum, total mg/l “ 0.02 “ 0.02 0.02 0 
LG-07.02' Selenium, total mgth “ 0.005 « 0.005 0.005 0 
LG-07.02' Silver, total mg/l “ 0.01 “ 0.01 0.01 0 
LG-07-02' (C) Chromium, total (Low Level) ug/l 0.162 0.162 0.162 0.162 
LG-07-02' Beryllium, total mgfl o 0.01 e 0.01 0.01 0 
LG-07-02' Thallium, total mgtL «= 0.005 «= 0,005 0.005 0 
LG-07-02' Nickel, total mg/L os 0.03 “ 0.03 0.03 0 
LG-07-02' Antimony, total mgsL “= 0.006 «+ 0.005 0.005 0 
LG-07-02' Magnesium, total mg/l “ 0.5 “ 0.5 0.5 0 

© LG-07-02° Phosphorus, dissolved mgst a 0.05 “ 0.05 0.05 0 
LG-07-02' Phosphorus, total mg/L “ 0.05 “ 0.05 0.05 0 
LG-07-02' Potassium, total mg/l “ 1 a 1 1 0 
LG-07-02' Sodium, total mgt « 1 “ 1 1 0 
LG-07-02' Sodium Absorption Ratio std 0 0 0 0 
LG-07-02' (C) Aluminum, total ug/L 83.9 83.9 83.9 83.9 
LG-07-02° (C) Cadmium, total ug/L 0.07 0.07 0.07 0.07 
LG-07-02' (Cc) Copper, total ugél 0.556 0.556 0.556 0.556 
LG-07-02' (C) Lead, total ugi/L 0.404 0.404 0.404 0.404 
LG-07-02' (C) Mercury, total ngs 1.94 1.94 1.94 1.94 
LG-07-02' (C) Zinc, total ug/l 7.94 7.94 7.94 7.94 

(C) Sample Composited With LG-07-10' 

3. /-8-83 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Feb-96



CMC Surtace Water : November 1993 Through April 1995 

a 

STATION PARAMETER Units Minin Maximum Mean (1) Mean (2) 

LG-07-10' pH, Lab 8.U. §.2 5.2 §.2 §.2 

LG-07-10° Alkalinity mg/l “ § es 5 5 0 

LG-07-10' Aikalinity, Bicarbonate mg/L “ § “ § 5 0 

LG-07-10' Alkalinity, Carbonate mg/l “ § “ $ 5 0 

LG-07-10° Hardness mg/l 6 6 6 6 

LG-07-10° Total Dissolved Solids mg/L 38 38 38 38 

LG-07-10' Total Suspended Solids mgth * § “ 5 § 0 

LG-07-10' Biological Oxygen Demand mgfl * 3 * 3 3 0 

LG-07-10' Chemical Oxygen Demand, Low Level mg/l 16 16 16 16 

LG-07-10' Ammonia mg/L 0.1 0.1 0.1 0.1 

LG-07-10' Nitrate mg/L “ 0.5 “ 0.5 0.5 0 

LG-07-10' Nitrogen, Total Kjelcdah! mg/l 0.4 0.4 0.4 0.4 

LG-07-10' Chioricde mg/t “ 1 a“, 1 1 0 

LG-07-10' Fluorice mg/l a 0.1 “ 0.1 0.1 0 

LG-07-10' Sulfate mg/L 3.1 3.1 3.1 3.1 

LG-07-10' Cyanicle, total ug/e “ 20 “ 20 20 0 

LG-07-10' Oil & Grease mg/L “ 4.6 “ 4.6 4.6 ) 

LG-07-10' Turbiclity, Lal NTU “ 0.5 “ 0.5 0.5 0 

LG-07-10' Cations Meqil 0.15 0.15 0.15 0.15 

LG-07-10' Anions Meq/L 0.06 0.06 0.06 0.06 

LG-07-10° Cation and Anion Balance % 39.21 39.21 39.21 39.21 

LG-07-10' Boron, total mgfl “ 0.1 a! 0.1 0.1 0 

LG-07-10' Calcium, total mg/L 1.6 1.6 1.6 1.6 

LG-07-10' Arsenic, total mg/L “= 0.005 -« 0.005 0.005 0 

LG-07-10' Barium, total mgft 0.037 0.037 0.037 0.037 

LG-07-10' lron, clissolved mg/L 0.074 0.074 0.074 0.074 

LG-07-10' Iron, total mgt 0.15 0.19 0.15 0.15 

LG-07-10' Manganese, clissolveci mg/l 0.031 0.031 0.031 9.031 

LG-07-10' Manganese, total mgt 0.042 0.042 0.042 0.042 

LG-07-10' Molybdenum, total mgft a 0.02 “ 0.02 0.02 0 

LG-07-10' Selenium, total mgsl * 0.005 “ 0.005 0.005 0 

LG-07-10' Silver, total mg/l “ 0.01 os 0.01 0.01 9 

LG-07-10' (C) Chromium, total (Low Level) ug/L 0.162 0.162 0.162 0.162 

LG-07-10° Beryllium, total myth “! 0.01 “ 0.01 0.01 0 

LG-07-10' Thallium, total mgs " 0.005 «= 9,005 0.005 0 

LG-07-10' Nickel, total mgtL “ 0.03 “ 0.03 0.03 0 

LG-07-10' Antimony, total mg/L «= 6.005 «= 9.005 0.005 0 

LG-07-10' Magnesium, total magsL 0.54 0.54 0.94 0.54 

LG-07-10' Phosphorus, clissolvecl mg/L “ 0.05 “ 0.08 0.05 0 © 

LG-07-10' Phosphorus, total mg/l “ 0.05 “ 0.05 0.05 0 

LG-07-10' Potassium, total mg/L o 1 “ 1 1 0 

LG-07-10' Sodium, total mg/L a 1 e 1 1 0 

LG-07-10' Sodium Absorption Ratio std 0 0 0 0 

LG-07-10' (C) Aluminum, total ugé/e 83.9 83.9 83.9 83.9 

LG-07-10' (C) Cadinium, total ug/l 0.07 0.07 0.07 0.07 

LG-07-10' (C) Copper, total ugul 0.956 0.956 0.556 0.956 

LG-07-10" (C) Lead, total ug/l 0.404 0.404 0.404 0.404 

LG-07-10' (C) Mercury, total ng/L 1.94 1.94 1.94 1.94 

LG-07-10° (C) Zinc, total ugée 7.94 7.94 7.94 7.94 

(C} Sample Compositedt With LG-07-02' 

3.7-8-84 
(1) Non-Detect: Replacect With Detection Limit (2) Nou-Detect: Replaced With Zero 

O1-Feb-96



CMC Surtace Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-09 pH (Field) $.U. 7.36 7.94 7.7067 7.7067 

LG-09 pH, Lal S.U. 7.6 7.6 7.6 7.6 

LG-09 Conductivity (Field) umhos 17.4 182 120.63 120.63 

© LG-09 Conductivity, Lal umhos 142 174 158 158 

LG-09 Temperature (Field) Degrees C 8 23.3 14.133 14,133 

LG-09 Temperature (Field-DO Meter) Degrees C 8 23 14.167 14.167 

LG-09 Temperature (Field-DO Meter)-01' Degrees © 11.75 11.75 11.78 11.75 

LG-09 Temperature (Field-DO Meter)-02' Degrees C 11.75 11.75 11.78 11.75 

LG-09 Temperature (Fielcd-DO Meter)-03' Degrees C 11.75 11.75 11.75 11.75 

LG-09 Temperature (Field-OO Meter)-04' Degrees C 11.75 11.75 11.75 11.75 

LG-09 Temperature (Field-DO Meter)-05' Degrees C 11.75 11.75 11.75 11.75 

LG-09 Temperature (Fielcd-DO Meter)-06' Degrees C 11.75 11.75 11.78 11.75 

LG-09 Temperature (Field-DO Meter)-07' Degrees C 11.75 11.75 11.75 11.75 

LG-09 Temperature (Field-DO Meter)-08' Degrees C 11.75 11.75 11.75 11.75 

LG-09 Temperature (Field-DO Meter)-09' Degrees C 11.75 11.75 11.75 11.75 

LG-09 Temperature (Field-DO Meter)-10° Degrees C 12 12 12 12 

LG-09 Dissolved Oxygen (Field) % 6.2 8.5 7.35 7.35 

LG-09 Dissolved Oxygen (Fielcl)-Surface % 8.5 8.5 8.5 8.5 

LG-09 Dissolved Oxygen (Fielcd)-01' % 8.5 8.5 8.5 8.5 

LG-09 Dissolved Oxygen (Fielcl)-02' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Fielc)-03' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Fielc)-04' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Field)-05' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Fielcd)-06' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Fielcl)-07' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Fielcl)-08' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Fielc)-09' % 8.4 8.4 8.4 8.4 

LG-09 Dissolved Oxygen (Fielcl)-10' % 4.8 4.8 4.8 4.8 

LG-09 Dissolved Oxygen (Fielc)-Bottom % 8 8 8 8 

LG-09 Alkalinity mgft 77 87.4 80.8 80.8 

LG-09 Alkalinity, Bicarbonate mg/t 77 87.4 80.8 80.8 

LG-09 Alkalinity, Carbonate mg/l “ 5 0 1.6667 0 

LG-09 Alkalinity, Hydroxide mg/L “ 5 0 1.6667 0 

LG-09 Hardness mgtL 68.4 82 76.8 76.8 

LG-09 Total Dissolved Solids mgd 92 105 97 97 

LG-09 Total Suspenced Solids mg/l “ 5 “ 5 § 0 

LG-09 Bidlogical Oxygen Demand mgt “ 3 8 4.6667 2.6667 

LG-09 Chemical Oxygen Demand mg/L 15 23 19 19 

© LG-09 Chemical Oxygen Demand, Low Level mgs 28 28 28 28 

LG-09 Amnionia mg/L “ 0.1 0.1 0.1 0.0333 

LG-09 Nitrate mg/L «! 0.5 ot 0.5 0.5 0 

LG-09 Nitrogen, Total Kjelclahl mgs 0.252 0.8 0.444 0.444 

LG-09 Chioricde mg/l “ 1 1 1 0.6667 

LG-09 Fluorice mg/t “ 0.1 “ 0.1 0.1 0 

LG-09 Sulfate mg/l 4.06 11 6.72 6.72 

LG-09 Cyanide, total ug/l “ 20 “ 20 20 0 

LG-09 Oil & Grease mg/L “ 1,02 “ 4.6 2.22 0 

LG-09 Turbicity, Lab NTU 0.6 1.5 1.1 4.1 

LG-09 Cations Mecqil 1.75 1.8 1.7753 1.7783 

LG-09 Anions Meq/L 1.42 1.52 1.4867 1.4867 

LG-09 Cation and Anion Balance % 7.78 10.3 8.8833 8.8833 

LG-09 Boron, total mg/l “ 0.1 “ 0.1 0.1 0 

LG-09 Catcium, total mg/L 18 19.4 18.467 18.467 

LG-09 Arsenic, total mgsl os 0.005) « 0.005 0.005 0 

LG-09 Barium, total mg/l “ 0.01 0.012 0.0107 0.004 

LG-09 lron, clissolvec mgt “ 0.1 0.086 0.0953 0.0287 

LG-09 lron, total mg/L “ 0.1 0.129 90.1163 0.083 

LG-09 Manganese, clissolveci mg/L “ 0.01 of 0.01 0.01 0 

LG-09 Manganese, total mg/L “ 0.01 0.017 0.014 0.0107 

LG-09 Molybdenum, total mg/l “ 0.02 “ 0.02 0.02 0 

LG-09 Selenium, total mgsL “= 0.006 «= 0.005 0.005 0 

LG-09 Silver, total mg/L “ 0.901 “ 0.01 0.01 0 

LG-09 Chromium, total mg/l « 0.005) « 0.02 0.015 0 

LG-09 Beryllium, total mgst " 0.005 « 0.01 0.0067 0 

LG-09 Thallium, total mg/L “ 0.005 «= 9.005 0.005 0 

LG-09 Nickel, total mg/L “ 0.03 “ 0.03 0.03 0 

LG-O9 Antimony, total mg/L “ 0.005) «: 0.005 0.005 0 

LG-09 Magnesium, total myst 9.1 9.6 9.4067 9.4067 

LG-09 Phosphorus, cissolvect mgft en 0.05 0.012 0.0373 0.004 

LG-09 Phosphorus, total mg sl et 0.05 0.417 0.162 0.1453 

LG-09 Potassium, total mg ft “ 0.6 “ 1 0.7333 0 

LG-09 Sodium, total mgs 1.6 1.96 1.73 1.73 

LG-09 Sodium Absorption Ratio stcl 0.076 0.092 0.0817 0.0817 

LG-09 Aluminum, total ug/l “ 50 314 188 104.67 

LG-09 Cadmium, total ug/L “ 5 “ 5 $ oO 

© LG-09 Copper, total ug/L “ 30 “ 30 30 0 

LG-09 Lead, total ug/l “ $50 “ $0 $0 0 

LG-09 Mercury, total ngsL “ 200 300 233.33 100 

3./7-8-85 
(1) Non-Detects Replacecdt With Detection Limit (2) Non-Detectz Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

a 
STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

ee ee—eeeeeeooaoOouooaoaoaoooaoaoaEoaooaoaooooooaaaEaoaoaayIaoaoaoaaayeeaeeaQQaaaaaaaeeaaeaeeeeeeee 

LG-09 Zinc, total ug/L “ 20 " 20 20 Q 

3./-8-86 
(1) Non-Detects Replacect With Detection Limit (2) Non-Detects Replaced With Zero 01-Fet-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 
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LG-11 pH (Fielct) S.U. 5.34 6.76 6.2856 6.2856 

LG-11 pH (Fielcl)-05' $.U. 6.06 6.06 6.06 6.06 

LG-11 pH (Fielcl)-10' S.U. 6.08 6.08 6.08 6.08 

© LG-11 pH (Fielc)}-30' S.U. $.9 §.9 $.9 $.9 

LG-11 PH (Fielcl)-33°' $.U. 5.39 §.39 §.39 5.39 
LG-11 pH, Lab S.U. $.25 6.2 $.6083 3.6083 

LG-11 Conductivity (Field) umbhos 17 27 21.796 21.796 

LG-11 Conductivity (Fielcd)-05° umhos 74.3 74.3 74.3 74.3 

LG-11 Conductivity (Fielcl)-10' uimbhos 26.3 26.3 26.3 26.3 

LG-11 Concluctivity (Fielcd)-30' umhos 63.2 63.2 63.2 63.2 
LG-11 Conductivity (Fielcd)-33' umhos 29.6 29.6 29.6 29.6 

LG-11 Conductivity, Lal umhos 18.9 21 19.82 19.82 

LG-11 Temperature (Fielcl) Degrees C 0.1 22.9 13.3 13.3 

LG-11 Temperature (Fielcl)-05' Degrees C 11.2 11.2 11.2 11.2 

LG-11 Temperature (Fielct)-10' Degrees © §.8 $.8 5.8 §.8 
LG-11 Temperature (Fielc)-30' Degrees C 4.2 4.2 4.2 4.2 

LG-11 Temperature (Fielc)-33' Degrees C 10.2 10.2 10.2 10.2 

LG-11 Temperature (Fielcl-DO Meter) Degrees C 0.5 20 10.25 10.25 

LG-11 Temperature (Field-DO Meter)-01' Degrees C 1 18 7.7083 7.7083 

LG-11 Temperature (Field-DO Meter)-02' Degrees C 2 18 8.1667 8.1667 
LG-11 Temperature (Field-DO Meter)-03' Degrees C 3.5 20 10.107 10.107 

LG-11 Temperature (Field-DO Meter)-04' Degrees C 4 18 8.5417 8.5417 

LG-11 Temperature (Field-DO Meter)-05' Degrees C 4 18 8.5833 8.5833 
LG-11 Temperature (Fielc-DO Meter)-06' Degrees C 4 20.5 10.321 10.321 
LG-11 Temperature (Field-DO Meter)-07' Degrees C 4 18 8.625 8.625 
LG-11 Temperature (Fielcd-DO Meter)-08' Degrees C 4 18 8.6667 8.6667 
LG-11 Temperature (Field-DO Meter)-09' Degrees C 4 20.5 10.357 10.357 

LG-11 Temperature (Field-DO Meter)-10° Degrees C 4 18 8.6667 8.6667 
LG-11 Temperature (Fielcl-DO Meter}-11' Degrees C 4 18 8.6667 8.6667 
LG-11 Temperature (Field-DO Meter)-12' Degrees C 4 20.5 10.393 10.393 
LG-11 Temperature (Field-DO Meter)-13' Degrees C 4 18 8.7083 8.7083 

LG-11 Temperature (Fielcd-DO Meter)-14' Degrees © 4 18 8.7083 8.7083 

LG-11 Temperature (Field-DO Meter)-15' Degrees C 4 20.5 10.393 10.393 
LG-11 Temperature (Fielcl-DO Meter)-16' Degrees C 4 18 8.7083 8.7083 
LG-11 Temperature (Field-DO Meter)-17' Degrees C 4 18 8.7083 8.7083 
LG-11 Temperature (Field-O0 Meter)-18' Degrees C 4 20 10.321 10.321 
LG-11 Temperature (Field-OO Meter)-19° Degrees C 4 18 8.7083 8.7083 
LG-11 Temperature (Field-DO Meter)-20' Degrees C 4 18 8.7083 8.7083 

© LG-11 Temperature (Field-DO Meter)-21' Degrees C 4 18 9.8929 9.8929 
LG-11 Temperature (Field-DO Meter)-22' Degrees C 4 17 8.5417 8.5417 
LG-11 Temperature (Field-DO Meter)-23' Degrees C 4 16 8.375 8.375 
LG-11 Temperature (Field-OO Meter)-24' Degrees C 4.25 17 9.5 9.5 
LG-11 Temperature (Fieldl-DO Meter)-25' Degrees C 4.25 14 8.0833 8.0833 
LG-11 Temperature (Field-DO Meter)-26' Degrees 4.5 14 8.0333 8.0333 
LG-11 Temperature (Field-DO Meter)-27' Degrees C 4.5 14 8.4286 8.4286 
LG-11 Temperature (Field-DO Meter)-28' Degrees © 4.5 13.75 7.6667 7.6667 
LG-11 Temperature (Field-OO Meter)-29' Degrees C 4.5 13.75 7.6667 7.6667 

LG-11 Temperature (Field-DO Meter)-30' Degrees © 4.5 13.75 8 8 
LG-11 Temperature (Field-DO Meter)-31' Degrees © 4.5 13.75 7.6 7.6 

LG-11 Temperature (Field-DO Meter)-32' Degrees C 4.75 13.75 7.65 7.65 
LG-11 Temperature (Field-DO Meter)-33' Degrees C 4.75 12 7.75 7.75 

LG-11 Temperature (Field-DOO Meter)-34' Degrees C 4.75 10 6.5833 6.5833 

LG-11 Temperature (Field-DO Meter)-35' Deyrees C § 10 7.5 7.5 
LG-11 Temperature (Field-O0 Meter)-36' Degrees C 5 10 7.8 7.5 

LG-11 Temperature (Fielcl-OO Meter)-37' Degrees C 5 § 5 5 
LG-11 Temperature (Field-DO Meter)-38' Degrees C $ $ 5 § 

LG-11 Dissolved Oxygen (Fielcl) % 0.5 12 8.6111 8.6111 

LG-11 Dissolved Oxygen (Field)-Surface % 9.5 9.5 9.§ 9.5 

LG-11 Dissolved Oxygen (Fielct)-01' % 0.5 11.6 8.4983 8.4583 

LG-11 Dissolved Oxygen (Fielcd)-02' % 0.$ 11.25 8.$25 8.525 
LG-11 Dissolved Oxygen (Fielc)-03' % 0.5 11.2 8.1429 8.1429 

LG-11 Dissolved Oxygen (Fielcl)-04' % 6.8 14.8 10.275 10.275 

LG-11 Dissolved Oxygen (Fielc)-05' % 6.8 14.6 10,225 10.225 

LG-11 Dissolved Oxygen (Fielcl)-06' % 6.7 14.6 10.029 10.029 

LG-11 Dissolvecdl Oxygen (Fielc)-07' % 6.7 14.4 10.167 10.167 
LG-11 Dissolved Oxygen (Fielc)-08' % 6.6 13.8 10.042 10.042 

LG-11 Dissolveci Oxygen (Fielcd)-09° % 6.5 13.9 9.9 9.9 

LG-11 Dissolved Oxygen (Fielcd-10' % 6.3 13.6 9.9667 9.9667 

LG-11 Dissolved Oxygen (Fielc)-11' % 6.2 13.3 9.95 9.95 

LG-11 Dissolved Oxygen (Fielc)-12° % 6.1 13.1 9.7143 9.7143 

LG-11 Dissolved Oxygen (Fieldj-13° % §.9 114.2 9.35 9.35 

LG-11 Dissolved Oxygen (Fielcdj-14' % §.6 11.2 9.2833 9.2833 

LG-11 Dissolved Oxygen (Fielc)-15' % §.4 11.2 9.1714 9.1714 

LG-11 Dissolved! Oxygen (Fielc)-16' % §.4 11.2 9.2333 9.2333 

LG-11 Dissolved Oxygen (Fielc)-17' % 5.1 11.2 9.2083 9.2083 

© LG-11 Dissolved Oxygen (Fielcl)-18' % 4.9 11.2 9.0714 9.0714 

LG-11 Dissolved Oxyyen (Fielc)-19' % 4.9 11.2 8.9167 8.9167 

LG-11 Dissolved Oxygen (Fielcl)-20' % 4.9 11.2 8.8833 8.8833 

(1) Non-Detects Replaced With Detection Limit (2) Nou-Detects Replaced With Zero 01-Peb-96



CMC Surface Water : November 1993 Through April 1995 

i 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-11 Dissolvecdl Oxygen (Fielc)-21' % 4.8 41.2 8.7857 8.7857 

LG-11 Dissolved Oxygen (Fielcl)-22' % 4.4 11.2 8.7667 8.7667 

LG-11 Dissolved Oxygen (Fielcd)-23° % 3.5 11.2 8.025 8.025 

LG-11 Dissolved Oxygen (Fielcl)-24° % 1.6 11.2 7.35 7.35 

LG-11 Dissolved! Oxygen (Fielcd)-2$' % 0.8 11.2 6.3 6.3 

LG-11 Dissolvecdl Oxygen (Fielc)-26' % 0.3 11.2 5.5417 §.5417 

LG-11 Dissolvect Oxygen (Fielc)-27° % 0.1 11.2 4.7571 4.7571 

LG-11 Dissolved Oxygen (Fielcl)-28' % 0.1 11.2 4.7417 4.7417 

LG-11 Dissolved Oxygen (Fielcl)-29° % 0.1 41.1 4.5667 4.5667 

LG-11 Dissolved Oxygen (Fielc)-30' % 0.1 10.6 3.6 3.6 

LG-11 Dissolved Oxygen (Fielcd)-31' % 0.1 8.2 2.38 2.38 

LG-11 Dissolved Oxygen (Fielcl)-32° % 0.1 8.2 2.36 2.36 

LG-11 Dissolved Oxygen (Fielc)-33' % 0 1.5 0.5667 0.5667 

LG-11 Dissolved Oxygen (Fielcl)-34' % 0 0.4 0.2 0.2 

LG-11 Dissolved Oxygen (Fielcd)-35' % 0 0.4 0.2 0.2 

LG-11 Dissolved Oxygen (Fielcl)-36' % 0 0.4 0.2 0.2 

LG-11 Dissolved Oxygen (Fielcd)-37' % 0.2 0.2 0.2 0.2 

LG-11 Dissolved Oxygen (Fielc)-38° * 0.2 0.2 0.2 0.2 

LG-11 Dissolved Oxygen (Fielc)-Bottom % 9 9 9 9 

LG-11 Alkalinity mgt “ § § 7.3545 1.4455 

LG-11 Alkalinity, Bicarbonate mgft “ § 5 7.3945 1.4455 

LG-11 Alkalinity, Carbonate mg/l “ $ 0 2.7273 0 

LG-11 Alkalinity, Hycroxice mgsl “! § 0 1.4286 0 

LG-11 Harciness mg/L “ § 10 6.9827 6.0736 

LG-11 Total Dissolved Solids mg/l oe 5 44 23 22.091 

LG-11 Total Suspended Solids mg/l “ 5 ? 5.2 0.7 

LG-11 Biological Oxygen Demand mg/t “ 2 10 3.8182 1.4545 

LG-11 Chemical Oxygen Demancl mgt a 10 16 12.2 10.2 

LG-11 Chemical Oxygen Demanc, Low Level mgil “ 20 $1 21.983 14.917 

LG-11 Ammonia mgfl o 0.1 0.15 0.1091 0.0273 

LG-11 Nitrate mg/l “ 0.5 0.713 0.9713 0.0713 

LG-11 Nitrogen, Total Kjeldahl mgsL “ 0.2 0.7 0.4107 0.3925 

LG-11 Chloride mg/L a“ 1 1 1 0.3636 

LG-11 Fluoride mg/L “ 0.1 0.246 0.1133 0.0224 

LG-11 Sulfate mg/t 3.6 9.01 $.181 $.181 

LG-11 Cyanice, total ug/l “ 20 “ 20 20 0 

LG-11 Oil & Grease myst “ 1 6 3.1364 0.9909 

LG-11 Turbicity, Lalo NTU 0.21 2.4 1.0145 1.0145 

LG-11 Cations Mecq/L 0.119 0.171 0.145 0.145 © 

LG-11 Anions Mecqit 0.075 0.226 0.14951 0.1451 

LG-11 Cation and Anion Balance % -30 29.31 2.861 2.861 

LG-11 Boron, total mgsl “ 0.1 0.124 0.1113 0.0113 

LG-11 Calcium, total mg/l 1.$ 2.4 1.7182 1.7182 

LG-11 Arsenic, total mg/l “ 0.005 0.0055 0.008 0.0005 

LG-11 Barium, total mg o 0.01 0.065 0.015 0.0059 

LG-11 lron, clissolved mgJL “ 0.05 0.085 0.0764 0.0127 

LG-11 lron, total mg/l “ 0.0§ 0.49 0.1215 0.067 

LG-11 Manganese, clissolvec mgt on 0.01 0.342 0.0484 0.0411 

LG-11 Manganese, total mg/l “ 0.01 0.12 0.0278 0.0233 

LG-11 Molybdenum, total mgfl “ 0.02 “ 0.02 0.02 0 

LG-11 Selenium, total mg/L « 0.005) « 0.005 0.005 0 

LG-11 Silver, total mg/l “ 0.01 “ 0.01 0.01 0 

LG-11 Chromium, total mg/L “ 0.02 “ 0.02 0.02 9 

LG-11 Chromium, total (Low Level) ugéL “ 0.18 0.45 0.2813 0.2033 

LG-11 Beryllium, total mg/l e' 0.005 «= 0.01 0.0077 0 

LG-11 Thallium, total mg/l 9“ 0.005 «= 0.005 0.005 0 

LG-11 Nickel, total mgsl “ 0.03 en 0.03 0.03 0 

LG-11 Antimony, total myth “ 0.005) «: 0.005 0.0095 0 

LG-11 Magnesium, total mg/L 0.52 0.89 0.5915 0.5915 

LG-11 Phosphorus, cissolvec mg/l “ 0.004 0.004 0.0333 0.0004 

LG-11 Phosphorus, total mg/L " 0.05 0.019 0.0369 0.0091 

LG-11 Potassium, total mg/l “ 0.6 1.4 0.8855 0.3218 

LG-11 Soctium, total mg/L o 1 “ 1 1 0 

LG-11 Sodium Absorption Ratio std 0 0 0 0 

LG-11 Aluminum, total ug/L 11.7 31.4 20.045 20.045 

LG-11 Cactmium, total ugsL 0.004 0.025 0.0137 0.0137 

LG-11 Copper, total ugéL 0.287 0.764 0.4135 0.4135 

LG-11 Lead, total ug/L 0.077 0.262 0.1418 0.1418 

LG-11 Mercury, total ng/L 0.839 2.35 1.2672 1.2972 

LG-11 Zinc, total ug/l 2.33 4.78 3.2382 3.2382 

3.7-8-88 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero OL-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-11-05° pH, Lab S.U. §.1 5.1 5.1 5.1 

LG-11-05' Alkalinity mg/L “ § “ 5 5 0 

LG-11-05' Alkalinity, Bicarbonate mgft “ § “ § § 0 

LG-11-05' Alkalinity, Carbonate mg/l “ 5 “ § § 0 

LG-11-05' Harciness mg/L 6 6 6 6 

LG-11-05' Total Dissolved Solids mg/l 28 28 28 28 

LG-11-05' Total Suspended Solics math oe 5 “ 5 5 0 

LG-11-08' Biological Oxygen Demanc mg/L “ 3 " 3 3 0 

LG-11-08° Chemical Oxygen Demand, Low Level mast 13 13 18 13 

LG-11-05' Ammonia mg/l 0.2 0.2 0.2 0.2 

LG-11-0§' Nitrate mg/h aa 0.5 “ 0.5 0.5 0 

LG-11-05' Nitrogen, Total Kjeldaht! mgtL 0.4 0.4 0.4 0.4 

LG-11-05' Chloride mgfl “ 1 “ 1 1 0 

LG-11-05' Fluoride mg/L “ 0.1 a 0.1 0.1 0 

LG-11-05' Sulfate mgsL 4.6 4.6 4.6 4.6 

LG-11-0§' Cyanice, total ug/l os 20 “ 20 20 0 

LG-11-08'° Oil & Grease mgs “ 4.6 “ 4.6 4.6 0 

LG-11-05' Turbidity, Lab NTU 0.6 0.6 0.6 0.6 

LG-11-05' Cations Meqit 0.16 0.16 0.16 0.16 

LG-11-0§' Anions Meq/L 0.1 0.1 0.1 0.1 

LG-11-05' Cation and Anion Balance % 25.2 25.2 25.2 25.2 

LG-11-0§' Boron, total mg/L “ 0.1 “ 0.1 0.1 0 

LG-11-05' Calcium, total mg/l 1.8 1.8 1.8 1.8 

LG-11-05' Arsenic, total mg/l 0.006 0.006 0.006 0.006 

LG-11-0§' Barium, total mg/l a 0.01 “ 0.01 0.01 0 

LG-11-08' tron, dissolveci mg/L 0.05 0.05 0.05 0.05 

LG-11-05' iron, total mgfl " 0.05 “ 0.05 0.05 0 

LG-11-05' Manganese, clissolveci mgsL 0.014 0.014 0.014 0.014 

LG-11-08' Manganese, total mg/l 0.025 0.025 0.025 0.025 

LG-11-05' Molybdenum, total mg/L “ 0.02 “ 0.02 0.02 0 

LG-11-05' Selenium, total mg/L “ 0.005 « 0.005 0.005 0 

LG-11-05' Silver, total mg/l ot 0.01 “ 0.01 0.01 0 

LG-11-05' Chromium, total (Low Level) ug/L 0.132 0.132 0.132 0.132 

LG-11-05' Beryllium, total mg/L “ 0.01 “ 0.01 0.01 0 

LG-11-05' Thallium, total mg/L “ 9.005 «= 0,005 0.005 0 

LG-11-0$' Nickel, total mg/L “ 0.03 en 0.03 0.03 0 

LG-11-08' Antimony, total mg/L = 0.005 «= 0.005 0.005 0 

LG-11-08° Magnesium, total mg/L 0.63 0.63 0.63 0.63 

© LG.11-05' Phosphorus, dissolved mg/l « 0.05 “ 0.05 0.05 0 

LG-11-08' Phosphorus, total mg/L oa 0.05 “ 0.05 0.05 0 

LG-11-05° Potassium, total mg ft “ 1 “ 1 1 0 

LG-11-0$' Sodium, total mg/l * 1 “ 1 1 0 

LG-11-05° Sodium Absorption Ratio std 0 0 0 0 

LG-11-05' (C) Aluminum, total ugsl 19.8 19.8 19.8 19.8 

LG-11-08' (C}) Cacimium, total ug/l 0.017 0.017 0.017 0.017 

LG-11-08' (C) Copper, total ug/l 0.438 0.438 0.438 0.438 

LG-11-05' (C) Leacl, total ug/l 0.14 0.14 0.14 0.14 

LG-11-08' (C) Mercury, total ngs 1.15 1.1§ 1.15 1.1§ 

LG-11-0$' (C) Zinc, total ug/L 2.33 2.33 2.33 2.33 

(C) Sample Composited With LG-11-33' 

3./-8-89 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-11-10' pH, Lab $.U. §.2 §.2 §.2 §.2 

LG-11-10' Alkalinity mgl 5 § 5 § 

LG-11-10' Alkalinity, Bicarbonate mgt § 5 5 5 © 

LG-11-10° Alkalinity, Carbonate mgt “x 5 “ § 5 0 

LG-11-10° Hardness mgt 8 8 8 8 

LG-11-10' Total Dissolved Solids mg/l 46 46 46 46 

LG-11-10' Total Suspended Solids mg/l a 5 en 5 § 0 

LG-11-10° Biological Oxygen Demanc mg/t “! 3 “ 3 3 0 

LG-11-10° Chemical Oxygen Demand, Low Level mgsl 17 17 17 17 

LG-11-10° Ammonia mgt “ 0.1 “ 0.1 0.1 0 

LG-11-10' Nitrate mg/L os 0.5 “ 0.5 0.5 0 

LG-11-10° Nitrogen, Total Kjeldahl mg/t 0.5 0.5 0.5 0.5 

LG-11-10' Chloride mgft “ 1 “ 1 1 0 

LG-11-10' Fluoride mg/L = 0.1 “ 0.1 0.1 0 

LG-11-10' Sulfate mg/l 4.5 4.5 4.§ 4.5 

LG-11-10' Cyanide, total ug/L “ 20 “ 20 20 0 

LG-11-10' Oil & Grease mgt “ 4.6 “ 4.6 4.6 0 

LG-11-10' Turbiclity, Lab NTU 0.7 0.7 0.7 0.7 

LG-11-10' Phosphorus, cissolvec mgZl “ 0.0§ “ 0.05 0.05 0 

LG-11-10' Phosphorus, total mg/L “ 0.05 “ 0.05 0.05 0 

LG-71-10' Potassium, total mg/l 1.6 1.5 1.5 1.5 

3. /-8-90 
(1) Non-Detects Replacect With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimun Maximum Mean (13 Mean (2) 

LG-11-30' pH, Lab 8.U. $.3 §.3 5.3 §.3 

LG-11-30' Alkalinity mg/t 9 be) 5 $ 

LG-11-30' Alkalinity, Bicarbonate mg/L 5 § 5 5 

LG-11-30' Alkalinity, Carbonate mg/l ef § “ $ § 0 

LG-11-30' Harciness mgs 7 7 7 7 

LG-11-30' Total Dissolved Solids mg/l 39 39 39 39 

LG-11-30' Total Suspenciecd Solids mg il “ 5 “ 5 5 0 

LG-11-30' Biological Oxygen Demand mgs- ot 3 a 3 3 0 

LG-11-30' Chemical Oxygen Demancl, Low Level mg/L 14 14 14 14 

LG-11-30° Arnmonia mg/L 0.2 0.2 0.2 0.2 

LG-11-30' Nitrate mgsL “ 0.5 “ 0.5 0.5 0 

LG-11-30' Nitrogen, Total Kjeldahl mg/L 0.6 0.6 0.6 0.6 

LG-11-30' Chioricde mg/l “ 1 “ 1 1 0 

LG-11-30' Fluoride mg/l “ 0.1 “= 0.1 0.1 0 

LG-11-30' Sulfate mg/l 4.7 4.7 4.7 4.7 

LG-11-30' Cyanide, total ugsl “ 20 “2 20 20 0 

LG-11-30' Oi! & Grease mg/l * 4.6 “ 4.6 4.6 0 

LG-11-30' Turbictity, Lal NTU 0.6 0.6 0.6 0.6 

LG-11-30' Phosphorus, cissolvect mg/t a 0.05 “ 0.05 0.05 0 

LG-11-30' Phosphorus, total mg/L on 0.08 “ 0.05 0.05 0 

LG-11-30' Potassium, total mg/L 1.3 1.3 1.3 1.3 

3./7-8-91 
(1) Noun-Detect: Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Pels-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-11-33' pH, Lals $.U. 5.5 5.5 5.5 5.5 

LG-11-33' Alkalinity mg/l “1 $ “ 5 $ 0 

LG-11-33° Alkalinity, Bicarbonate mgt “ 5 “ 5 § 0 

LG-11-33' Alkalinity, Carbonate mg/L “ 5 “ § 5 0 © 

LG-11-33' Hardiness mg/L 6 6 6 6 

LG-11-33' Total Dissolved Solids mg/l 11 11 11 11 

LG-11-33' Total Suspendect! Solids mg/l § “ 5 § 0 

LG-11-33' Biological Oxygen Demand mg/L “ 3 “ 3 3 0 

LG-11-33' Chemical Oxygen Demand, Low Level mg/l 13 13 13 13 

LG-11-33' Ammonia mgit “ 0.1 “ 0.1 0.1 0 

LG-11-33' Nitrate mg/L “ 0.5 * 0.5 0.5 0 

LG-11-33' Nitrogen, Total Kjeldahl mg/L 0.5 0.5 0.5 0.5 

LG-11-33" Chloride mg/l = 1 “ 1 1 0 

. LG-11-33' Fluorice mg/l “ 0.1 “ 0.1 0.1 0 

LG-11-33° Sulfate mg/L 4.6 4.6 4.6 4.6 

LG-11-33' Cyanicle, total ug/l o 20 os 20 20 0 

LG-11-33' Oil & Grease mg?l “ 4.6 “ 4.6 4.6 0 

LG-11-33' Turhicity, Lab NTU 0.6 0.6 0.6 0.6 

LG-11-33' Cations Meq/L 0.18 0.18 0.18 0.18 

LG-11-33' Anions Meq/L 0.1 0.1 0.1 0.1 

LG-11-33' Cation and Anion Balance % 30.41 30.41 30.41 30.41 

LG-11-33' Boron, total mg/L “ 0.1 “ 0.1 0.1 0 

LG-11-33' Caiciuin, total mg/l 2 2 2 2 

LG-11-33' Arsenic, total mgt “ 0.005) «: 0.005 0.005 0 

LG-11-33' Barium, total mgt 0.12 0.12 0.12 0.12 

LG-11-33' Iron, cissolvect mg/l 0.12 0.12 0.12 0.12 

LG-11-33' Iron, total mgsl 0.16 0.16 0.16 0.16 

LG-11-33' Manganese, cissolvecl mgt 0.67 0.67 0.67 0.67 

LG-11-33' Manganese, total mg/t 0.087 0.057 0.057 0.057 

LG-11-33' Molybclenum, total mgiL “ 0.02 “ 0.02 0.02 0 

LG-11-33' Selenium, total mg/l es! 0.005 «. 0.005 0.005 0 

LG-11-33' Silver, total mye «! 0.01 “ 0.01 0.01 0 

LG-11-33' Beryllium, total mgfl “ 0.01 “ 0.01 0.01 0 

LG-11-33' Thallium, total mgtl es 0.005 «= 0.005 0.005 0 

LG-11-33' Nickel, total mgft a 0.03 “ 0.03 0.03 0 

LG-11-33' Antimony, total mgsL “ 0.005) «= 0.005 0.005 0 

LG-11-33' Magnesium, total mg/L 0.67 0.67 0.67 0.67 

LG-11-33' Phosphorus, dissolveci mg/l “ 0.05 oe 0.05 0.05 0 

LG-11-33' Phosphorus, total mg/L « 0.05 “ 0.05 0.05 0 © 

LG-11-33' Potassium, total mgfl “ 1 “ 1 1 0 

LG-11-33' Sodium, total mg/L ot 1 “ 1 1 0 

LG-11-33' Sodium Absorption Ratio std 0 0 0 0 

LG-11-33' (C) Aluminum, total ug/L 19.8 19.8 19.8 19.8 

LG-11-33' (C) Cadmium, total ug/L 0.017 0.017 0.017 0.01? 

LG-11-33° (C) Copper, total ug/l 0.438 0.438 0.438 0.438 

LG-11-33° (C) Lead, total ug/L 0.14 0.14 0.14 0.14 

LG-11-33' (C) Mercury, total ngél 1.18 1.18 1.15 1.15 

LG-11-33' (C) Zinc, total ugst 2.33 2.33 2.33 2.33 

(C) Sample Compositedt With LG-11-05" 

3.7-8-92 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detectz Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Mininem Maximum Mean (1) Mean (2) 

LG-11-Composite Boron, total mgt “ 0.1 “ 0.1 0.1 0 

LG-11-Composite Calcium, total mg/t 2.4 2.4 2.4 2.4 

LG-11-Composite Arsenic, total mg/l on 0.005 “ 0.005 0.005 0 

LG-11-Composite Barium, total mgs “ 0.01 “ 0.01 0.01 0 

LG-11-Composite Iron, cissolvect mg/l “ 0.05 “ 0.05 0.05 0 

LG-11-Composite Iron, total mg/l 0.069 0.069 0.069 0.069 

LG-11-Composite Manganese, clissolvec mgsL 0.024 0.024 0.024 0.024 

LG-11-Composite Manganese, total mgsl 0.04 0.04 0.04 0.04 

LG-11-Composite Molybdenum, total mg/L “ 0.02 “ 0.02 0.02 0 

LG-11-Composite Selenium, total mg/L “, 0.005 = «: 0.005 0.005 0 

LG-11-Composite Silver, total mg/L ot 0.01 0.01 0.01 0 

LG-11-Composite Chromium, total (Low Level) ug/L 0.192 0.192 0.192 0.192 

LG-11-Composite Beryllium, total mg Zl “ 0.01 “ 0.01 0.01 0 

LG-11-Composite Thallitim, total mgt «= 0.005 «=: 0,005 0.005 0 

LG-11-Composite Nickel, total mast “ 0.03 “ 0.03 0.03 0 

LG-11-Composite Antimony, total mg/L “= 0.005 «= 0.005 0.005 0 

LG-11-Composite Magnesium, total mg/L 0.89 0.89 0.89 0.89 

LG-11-Composite Potassium, total mgt 1.2 1.2 1.2 1.2 

LG-11-Composite Sodium, total mg/L “ 1 “ 1 1 0 

LG-11-Composite Aluminum, total ug/L 27.2 27.2 27.2 27.2 

LG-11-Composite Cadmium, total ug/L 0.004 0.004 0.004 0.004 

LG-11-Composite Copper, total ug/L 0.305 0.305 0.305 0.305 

LG-11-Composite Lead, total ug/L 0.127 0.127 0.127 0.127 

LG-11-Composite Mercury, total ng/l 1.15 1.15 1,15 1.15 

LG-11-Composite zinc, total ug/L 2.41 2.41 2.41 2.41 

(1) Non-Detects: Replaced With Detection Limit (2) Non-Detectz Replaced With Zero O1-Fel-96



CMC Surtace Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-12 pH (Field) $.U. 4.91 6.37 §.6167 §.6167 

LG-12 pH (Fielcl)-02' $.U. $.74 5.74 §.74 §.74 

LG-12 pH (Fielcl)-05' S.U. 4.93 §.82 §.375 §.375 

LG-12 pH, Lab $.U. 4.7 5.4 §.0917 §.0917 © 

LG-12 Conductivity (Fielc) umhos 13 38.7 19.192 19.192 

LG-12 Concluctivity (Fielcl)-02' umMhos 18.73 18.73 18.73 18.73 

LG-12 Conductivity (Fielcd)-05° umhos 67.1 197.7 132.4 132.4 

LG-12 Conductivity, Lab umbhos 15.1 16.2 15.66 15.66 

LG-t2 Temperature (Fielcl) Degrees C 2.4 25.3 14.122 14.122 

LG-12 Temperature (Fielcd)-02' Degrees © §.1 §.1 §.1 §.1 

LG-12 Temperature (Fielcl)-05' Degrees C 2.3 5.6 3.95 3.95 

LG-12 Temperature (Fietc-DO Meter) Degrees © 0.75 20 10.756 10.756 

LG-12 Temperature (Field-DO Meter)-01' Degrees C 0.75 18 6.7917 6.7917 

LG-12 Temperature (Fielcd-DO Meter)-02' Degrees C 1 18 7.375 7.375 

LG-12 Temperature (Field-DO Meter)-03° Degrees C 3 19 9.1786 9.1786 

LG-12 Temperature (Field-DO Meter)-04' Degrees C 4 17 7.7917 7.7917 

LG-12 Temperature (Field-DO Meter)-05' Degrees C 4 17 7.8333 7.8333 

LG-12 Temperature (Field-OO Meter)-06' Degrees C 4 19 9.4643 9.4643 

LG-12 Temperature (Fielc-DO Meter)-07' Degrees C 4 17 7.875 7.875 

LG-12 Temperature (Field-DO Meter)-08' Degrees C 4 17 7.875 7.875 

LG-12 Temperature (Field-DO Meter)-09' Degrees C 19 19 19 19 

LG-12 Dissolved Oxygen (Field) % 6.4 13.6 9.2857 9.2857 

LG-12 Dissolved Oxygen (Fielc)-Surface % 8.5 8.5 8.5 8.5 

LG-12 Dissolved Oxygen (Fielcl)-01' % 8.3 13.6 10.083 10.083 

LG-12 Dissolved Oxygen (Fielc)-02' % 8.1 13.2 9.5333 9.6333 

LG-12 Dissolved Oxygen (Fietcl)-03' % 6.5 11.1 8.2286 8.2286 

LG-12 Dissolved Oxygen (Fielcl)-04' % 3 11.1 7.4167 7.4167 

LG-12 Dissolvecdl Oxygen (Fielcd)-05' % 2.6 11 7.2 7.2 

LG-12 Dissolved Oxygen (Fielcd)-06' % 2.3 11 7.1 7.1 

LG-12 Dissolved Oxygen (Field)-07' % 1.8 1 6.6167 6.6167 

LG-12 Discolved Oxygen (Fielcl)-08' % 0.2 10.9 4.45 4.45 

LG-12 Dissolved Oxygen (Fielcl)-09° % 6 6 6 6 

LG-12 Dissolved Oxygen (Fielcl)-Bottom % 8.2 8.2 8.2 8.2 

LG-12 Alkalinity mg/l “ 5 3.7 7.3 0.9364 

LG-12 Alkalinity, Bicarbonate mg/l “ 5 3.7 8.6636 0.9364 

LG-12 Alkalinity, Carbonate mye a 0 0 2.7273 0 

LG-12 Alkalinity, Hycroxicle mg/L “ 0 0 1.4286 0 

LG-12 Hardiness mgt “ 5 12 7.4927 6.5836 

LG-12 Total Dissolved Solids mg/L 8 §4 28.636 28.636 © 

LG-12 Total Suspencled Solicds mg/l “ 5 “ 5 5 0 

LG-12 Biological Oxygen Demancd mg/L os 2 10 4.2727 2.1818 

LG-12 Chemical Oxygen Demanc mg/L 21 36 30.6 30.6 

LG-12 Chemical Oxygen Demand, Low Level mg/L 21 $3 33.167 33.167 

LG-12 Animonia mg/l “ 0.1 0.672 0.152 0.0793 

LG-12 Nitrate mg/t oa 0.§ “ 0.5 0.5 0 

LG-12 Nitrogen, Total Kjeldahl mg/L 0.4 1 0.652 0.652 

LG-12 Chloricle mg/L a 1 1 1 0.0909 

LG-12 Fluorice mg/L en 0.1 0.223 0.1112 0.0203 

LG-12 Sulfate mg/l 2.35 10 6.555 6.555 

LG-12 Cyanicle, total ugst “ 20 “ 20 20 0 

LG-12 Oil & Grease mg/L o 1 “ 4.6 2.6691 0 

LG-12 Turbidity, Lal NTU “ 0.5 2.4 1.14§ 1.09§ 

LG-12 Cations Meqit 0.058 0.17 0.1045 0.1045 

LG-12 Anions Meqit 0.049 0.297 0.1674 0.1674 

LG-12 Cation and Anion Balance % -60 31.3 -19.77 -19.77 

LG-12 Boron, total mgfL “ 0.1 0.144 0.1131 0.0131 

LG-12 Calcium, total mgt 1.1 2.6 1.8255 1.§255 

LG-12 Arsenic, total mg/l “ 0.005) «= 0.005 0.005 0 

LG-12 Barium, total mgft “ 0.01 0.02 0.0112 0.003 

LG-12 lron, dissolved mgsl 0.082 0.15 0.115 0.115 

LG-12 Iron, total mg/l 0.1 0.17 0.1295 0.1295 

LG-12 Manganese, clissolvec! mg/L “ 0.01 0.03 0.02 0.0181 

LG-12 Manganese, total mg/L “ 0.01 0.04 0.0232 0.0223 

LG-12 Molybclenum, total mg/L os 0.02 “2 0.02 0.02 0 

LG-12 Selenium, total mgsl «| 0.005 0.006 0.0051 0.0005 

LG-12 Silver, total mg/l “ 0.01 “ 0.01 0.01 0 

LG-12 Chromium, total mg/t “ 0.02 “ 0.02 0.02 0 

LG-12 Chromium, total (Low Level) ug/L “ 0.3 0.51 0.369 0.3417 

LG-12 Beryllium, total mgtt “ 0.005 « 0.01 0.0077 0 

LG-12 Thallium, total mg/l “= 0.006 -« 0.005 0.005 0 

LG-12 Nickel, total mg/t “ 0.03 “" 0.03 0.03 0 

LG-12 Antimony, total mg/L “ 0.00§ ~ «: 0.005 0.005 0 

LG-12 Magnesium, total mg/t “ 0.5 0.74 0.5368 0.2186 

LG-12 Phosphorus, cissolvect mg/L = 9,004 0.018 0.0356 0.0036 

LG-12 Phosphorus, total mg/L “ 0.05 0.028 0.0413 0.0095 

LG-12 Potassium, total mg/L “ 0.6 1.9 0.9418 0.4145 © 

LG-12 Sodium, total mg/L “ 1 “ 1 1 0 

LG-12 Sodium Absorption Ratio stcl “ 0 0 0 0 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 01-Pe b-96



CMC Surface Water : November 1993 Through April 1995 

i 
STATION PARAMETER Units Minimum Maxiniuin Mean (1) Mean (2) 

——————————————eeeeeeeeeeeeeeeoooooeeoooeoooooe——————————————llllleEEEEoe—eEeEeEeEESESESSlLLEEEEELEEESEELN 
SSS SSS 

LG-12 Aluminum, total ug/l 62.3 194 91.864 91.864 

LG-12 Cadmium, total ug/l “ 0.006 0.039 0.0206 0.02 

LG-12 Copper, total ug/L 0.447 3.49 0.9021 0.9021 

LG-12 Lead, total ug/L 0.413 2.18 0.9966 0.9966 

LG-12 Mercury, total ngll 2.3 3.95 3.0991 3.0991 

LG-12 zinc, total ug/l 4.68 10.1 6.4064 6.4064 

3.7-8-95 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-9



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-12-02' pH, Lalo S.U. 4.8 4.8 4.8 4.8 

LG-12-02' Alkalinity mg/L oa 5 « § 5 0 

LG-12-02' Alkalinity, Bicarbonate mgt “ $ = 5 § 0 

LG-12-02' Alkalinity, Carbonate mg/l “ § “ 5 5 0 

LG-12-02' Hardness mg/l 8 8 8 8 

LG-12-02' Total Dissolved Solids mg ft 11 11 1 11 

LG-12-02' Total Suspended Solids mgil “ § “ § § 0 

LG-12-02' Biological Oxygen Demand ngft en 3 “ 3 3 0 

LG-12-02' Chemical Oxygen Demand, Low Level mg/L 17 17 17 17 

LG-12-02' Ammonia mg/l 0.1 0.1 0.1 0.1 

LG-12-02' Nitrate mg/L oe 0.5 “ 0.5 0.5 0 

LG-12-02' Nitrogen, Total Kjeldahl mgZL 0.3 0.3 0.3 0.3 

LG-12-02' Chioricle mg/L “ 1 “ 1 1 0 

LG-12-02' Fluoricle mg/l “ 0.1 “! 0.1 0.1 0 

LG-12-02' Sulfate mg/L 1.8 1.8 1.8 1.8 

LG-12-02' Cyanide, total ugse a 20 a 20 20 0 

LG-12-02' Oil & Grease mg/L “ 4.6 “ 4.6 4.6 0 

LG-12-02' Turbictity, Lab NTU 0.6 0.6 0.6 0.6 

LG-12-02' Cations MeqsL 0.09 0.09 0.09 0.09 

LG-12-02' Anions Meq/L 0.04 0.04 0.04 0.04 

LG-12-02' Cation and Anion Balance % 40.03 40.03 40.03 40.03 

LG-12-02' Boron, total mgt “ 0.1 “ 0.1 0.1 0 

LG-12-02' Calcium, total mg/l 1.4 1.4 1.4 1.4 

LG-12-02' Arsenic, total mg/L " 0.005) « 0.005 0.005 0 

LG-12-02' Barium, total mgft “ 0.01 “ 0.01 0.01 0 

LG-12-02' lron, clissolved mgt 0.059 0.059 0.059 0.90589 

LG-12-02' Iron, total mg/L 0.11 0.11 0.11 0.11 

LG-12-02' Manganese, clissolvec mg/l 0.014 0.014 0.014 0.014 

LG-12-02' Manganese, total mast 0.034 0.034 0.034 0.034 

LG-12-02' Molybdenum, total mg/L “ 0.02 ot 0.02 0.02 0 

LG-12-02' Selenium, total mg/l “ 0.005) « 0.005 0.005 0 

LG-12-02' Silver, total mg/l “ 0.01 “ 0.01 0.01 0 

LG-12-02' (C) Chromium, total (Low Level) ug/L 0.285 0.285 0.285 0.285 

LG-12-02' Beryllium, total mg/L “ 0.01 ot 0.01 0.01 0 

LG-12-02' Thallium, total mg/l es 0.005 «= 0.005 0.005 0 

LG-12-02' Nicke!, total mg/l “ 0.03 a 0.03 0.03 0 

LG-12-02' Antimony, total mg/L «= 0.005 « 0.005 0.005 0 

LG-12-02' Magnesium, total mg/L “ 0.5 “ 0.5 0.5 0 

LG-12-02° Phosphorus, cissolvect mgst “ 0.05 “ 0.05 0.05 9 © 

LG-12-02' Phosphorus, total mg/l “ 0.05 “ 0.05 0.05 0 

LG-12-02° Potassium, total mgt “ 1 “ 1 1 0 

LG-12-02' Sodium, total magél “ 1 “ 1 1 0 

LG-12-02' Sodium Absorption Ratio stel 0 0 0 0 

LG-12-02' (C) Aluminum, total ug/l 110 110 110 110 

LG-12-02' (C) Cadmium, total ugsL 0.039 0.039 0.039 0.039 

LG-12-02' (C) Copper, total ugél 0.696 0.696 0.696 0.696 

LG-12-02' (C) Lead, total ug/L 1.07 1.07 1.07 1.07 

LG-12-02' (C) Mercury, total ngél 2.78 2.78 2.78 2.78 

LG-12-02° (C) Zinc, total ugfl 6.79 6.79 6.79 6.79 

(C) Sample Compositedt With LG-12-05' 

(1) Non-Detects Replaced With Detection Limit (2) Nou-Detects Replaced With Zero 3 ° 7-8-96 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Mininum Maximum Mean (1) Mean (2) 

LG-12-0§' pH, Lab $.U. §.1 §.1 §.1 §.1 

LG-12-05' Alkalinity mg/t " 5 “! 5 5 0 

LG-12-0§' Alkalinity, Bicarbonate mg fl * 5 *, $ be} 0 

LG-12-0$' Alkalinity, Carbonate mg/L “ 5 “! 5 5 0 

LG-12-05' Hardness mg/l 7 7 7 7 

LG-12-0§' Total Dissolved Solids mg/l $3 §3 §3 $3 

LG-12-05' Total Suspended Solids mgt es 5 “ § § 0 

LG-12-05° Biclogical Oxygen Demand mg/l “ 3 “ 3 3 0 

LG-12-0§' Chemical Oxygen Demand, Low Level mg/L 33 33 33 33 

LG-12-0§' Ammonia mgil “ 0.1 “ 0.1 0.1 0 

LG-12-05' Nitrate mg/l “ 0.5 “ 0.5 0.$ 0 

LG-12-05' Nitrogen, Total Kjelcahi mg/t 0.5 0.5 0.5 0.5 

LG-12-05' Chioricle mg/L a! 1 oa 1 1 0 

LG-12-05' Fluoride mgtL “ 0.1 “ 0.1 0.1 0 

LG-12-0$' Sulfate mg/L 4.2 4.2 4.2 4.2 

LG-12-0$' Cyanide, total ugél “ 20 “ 20 20 0 

LG-12-05' Oil & Grease mgit « 46 « 46 4.6 0 
LG-12-05' Turbidity, Lal NTU 0.9 0.9 0.9 0.9 

LG-12-0$' Cations Meq/L 0.14 0.14 0.14 0.14 

LG-12-05' Anions Meq/t 0.09 0.09 0.09 0.09 

LG-12-05' Cation and Anion Balance % 22.57 22.57 22.57 22.57 

LG-12-05' Boron, total mg/l “ 0.1 “ 0.1 0.1 0 

LG-12-08' Calcium, total mg/l 1.9 1.9 1.9 1.9 

LG-12-05° Arsenic, total mg/l “ 0.00S) «: 0.005 0.005 0 

LG-12-05' Barium, total mg/i “ 0.01 “ 0.01 0.01 0 

LG-12-08' iron, clissolvect mg/l 0.18 0.18 0.18 0.18 

LG-12-05' iron, total magsL 0.16 0.16 0.16 0.16 

LG-12-0§' Manganese, cliscolveci mgsL 0.035 0.035 0.035 0.035 

LG-12-05° Manganese, total mgst 0.046 0.046 0.046 0.046 

LG-12-05' Molybdenum, total mg/L “ 0.02 “ 0.02 0.02 0 

LG-12-0§' Selenium, total mgst = 0.005 « 0.005 0.00$ 0 

LG-12-0§' Silver, total mg/L “ 0.01 o 0.01 0.01 0 

LG-12-0§' (C) Chromium, total (Low Level) ug/L 0.285 0.285 0.285 0.285 

LG-12-05' Beryllium, total mg/l “ 0.01 “ 0.01 0.01 0 

LG-12-05' Thallium, total mg/L “= 0.005 « 0.005 0.005 0 

LG-12-08' Nickel, total ng/L “ 0.03 “ 0.03 0.03 0 

LG-12-0§' Antimony, total mgsl “= 0.008 «= 0.005 0.005 0 

LG-12-08° Magnesium, total mgt 0.53 0.53 0.$3 0.53 

© LG-12-0$' Phosphorus, clissolvect mov “ 0.05 “ 0.05 0.05 0 

LG-12-05' Phosphorus, total mgsL “ 0.05 “ 0.0$ 0.05 0 

LG-12-08' Potassium, total mg/l “ 1 “ 1 1 0 

LG-12-0§' Sodium, total mgt « 1 “ 1 1 0 

LG-12-03' Sodium Absorption Ratio std 0 0 0 0 

LG-12-05' (C) Aluminum, total ugse 110 110 110 110 

LG-12-08' (C) Cadmium, total ugsl 0.039 0.039 0.039 0.039 

LG-12-05' (C) Copper, total ug/L 0.696 0.696 0.696 0.696 

LG-12-05' (C) Lead, total ug/l 1.07 1.07 1.07 1.07 

LG-12-05' (C) Mercury, total ngs 2.78 2.78 2.78 2.78 

LG-12-0§' (C) Zinc, total ug/L 6.79 6.79 6.79 6.79 

(C) Sample Composited With LG-12-02' 

3./-8-97 
(1) Non-Detect: Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-13 pH (Field) 8.U. §.31 6.63 §.9944 §.9544 

LG-13 pH (Fielcl)-02° S.U. 6.58 6.58 6.58 6.58 

LG-13 pH (Fielcd)-06° S.U. 5.84 5.84 §.84 5.84 

LG-13 pH (Fielcl)-07' $.U. 6.11 6.11 6.11 6.11 @ 

LG-13 pH, Lab $.U. §.3 $.8 §.5917 §.§917 

LG-13 Conductivity (Field) umhos 20.9 40.2 27.789 27.789 

LG-13 Conductivity (Fielcd)-02' umbos §7.8 §7.8 57.8 §7.8 

LG-13 Conductivity (Fielcl)-OG' umhos 137.3 137.3 137.3 137.3 

LG-13 Conductivity (Fielcd)-07' umhos 68.7 65.7 65.7 65.7 

LG-13 Conductivity, Lal umhos 19.6 22 20.4 20.4 

LG-13 Temperature (Field) Degrees C 2.8 24.6 14.033 14.033 

LG-13 Temperature (Fielc)-02' Degrees C 4.5 4.5 4.§ 4.§ 

LG-13 Temperature (Fielc)-06' Degrees C 4.2 4.2 4.2 4.2 

LG-13 Temperature (Fielcl)-07' Degrees C 4.8 4.8 4.8 4.8 

LG-13 Temperature (Field-DO Meter) Degrees C 0.75 20 9.7778 9.7778 

LG-13 Temperature (Field-DO Meter)-01' Degrees C 0.75 18 7 7 

LG-13 Temperature (Field-DO Meter)-02' Degrees C 1.5 18 7.9417 7.9417 

LG-13 Temperature (Field-DO Meter)-03° Degrees C 2.5 19 9.3929 9.3929 

LG-13 Temperature (Field-DO Meter)-04' Degrees © 4.25 18 8.0833 8.0833 

LG-13 Temperature (Field-DO Meter)-05° Degrees C 4.25 18 8.1667 8.1667 

LG-13 Temperature (Field-DO Meter)-06' Degrees C 4.25 19 9.6786 9.6786 

LG-13 Temperature (Field-DO Meter)-07' Degrees C 4.25 18 8.125 8.125 

LG-13 Temperature (Field-DO Meter)-08' Degrees C 4.5 17 8.7 8.7 

LG-13 Temperature (Field-DO Meter)-09° Degrees C 4.5 19 11.375 11.375 

LG-13 Temperature (Fielc-OO Meter)-10° Degrees C $ 17 11 11 

LG-13 Temperature (Fielcd-DO Meter)-10.S' Degrees C 4.5 4.§ 4.5 4.§ 

LG-13 Dissolved Oxygen (Field) % 8.2 12.8 10.388 10.388 

LG-13 Dissolved Oxygen (Fielc)-Surface % 8.4 8.4 8.4 8.4 

LG-13 Dissolvecl Oxygen (Fielcd)-01' % 8.6 13 10.38 10.38 

LG-13 Dissolvecl Oxygen (Fielct)-02° % 8.2 14.4 10.667 10.567 

LG-13 Dissolved Oxygen (Fielct)-03' % 5.6 14.25 9.4643 9.4643 

LG-13 Dissolved Oxygen (Fielcd)-04' % 2.6 11.9 8.775 8.775 

LG-13 Dissolved Oxygen (Fielcdj-05' % 2.25 11.2 8.1167 8.1167 

LG-13 Dissolvecdi Oxygen (Fielcl)-06' % 2.2 11.2 7.6286 7.6286 

LG-13 Dissolved Oxygen (Fielcd)-07' % 0.8 11.2 6.1083 6.1083 

LG-13 Dissolved Oxygen (Fielcl)-08' % 1.7 11.2 7.02 7.02 

LG-13 Dissolved Oxygen (Field)-09° % 1.2 9 4.775 4.775 

LG-13 Dissolved Oxygen (Fielcl)-10° % 0.8 2.2 1.5 1.5 

LG-13 Dissolved Oxygen (Fielc)-10.5' % 0.3 0.3 0.3 0.3 SS 

LG-13 Dissolved Oxygen (Fielcd)-Bottom % 8.4 8.4 8.4 8.4 

LG-13 Alkalinity mg/l “ 2 3 7.3364 1.7 

LG-13 Alkalinity, Bicarbonate mgt “ 2 § 7.3364 1.7 

LG-13 Alkalinity, Carbonate mgt “ § 0 2.7273 0 

LG-13 Alkalinity, Hyclroxicde mg/L “ § 0 1.4286 0 

LG-13 Hardness mgZl ec § 12.5 8.7 7.7909 

LG-13 Total Dissolved Solids mg/l 15 78 40.182 40.182 

LG-13 Total Suspended Solids mgil “ 5 “ 5 5 0 

LG-13 Biological Oxygen Demand mg/l “ 2 6 3.4945 1.3636 

LG-13 Chemical Oxygen Demand mgA. 15 29 22.6 22.6 

LG-13 Chemical Oxygen Demand, Low Level mgtL 23 41 30.167 30.167 

LG-13 Ammonia mgs. oz 0.1 0.336 0.1215 0.0487 

LG-13 Nitrate mg/L “ 0.5 0.714 0.5238 0.0793 

LG-13 Nitrogen, Total Kjelcahi mg/l 0.336 2.16 0.8065 0.8065 

LG-13 Chloricle mg/L a 1 “ 1 1 0 

LG-13 Fluoricle mg/L “ 0.1 0.204 0.1095 0.0185 . 

LG-13 Sulfate mg/L 3.94 12 7.889 7.889 

LG-13 Cyanice, total ug/l “ 20 “ 20 20 0 

LG-13 Oil & Grease mgt “ 1 8.3 2.9973 0.7545 

LG-13 Turbidity, Lab NTU 0.9 2.98 1.6073 1.8073 

LG-13 Cations Mecq/L 0.123 0.27 0.172 0.172 

LG-13 Anions Mecqit 0.023 0.279 0.1868 0.1868 

LG-13 Cation and Anion Balance % -40 75.33 -0.207 -0.207 

LG-13 Boron, total mags 0.1 0.18 0.1136 0.0136 

LG-13 Calcium, total mg/L 1.53 3.2 2.1045 2.1045 

LG-13 Arsenic, total mgfl * 0.00S «. 0.005 0.005 0 

LG-13 Barium, total mg/l 0.011 0.165 0.0325 0.0325 

LG-13 lron, dissolved mg/L “" 0.1 0.24 0.1302 0.112 

LG-13 Iron, total mgst 0.146 0.41 0.1984 0.1984 

LG-13 Manganese, dissolved mofL 0.018 0.032 0.0237 0.0237 

LG-13 Manganese, total mg/L 9.018 0.075 0.0292 0.0292 

LG-13 Molybdenum, total mg/L “ 0.02 “ 0.02 0.02 0 

LG-13 Selenium, total mgt = 0.005 «= 0.005 0.005 0 

LG-13 Silver, total mg/L es 0.01 “ 0.01 0.01 0 

LG-13 Chromium, total mgt “ 0.02 “ 0.02 0.02 0 

LG-18 Chromium, total (Low Level) ugs/e “ 0.27 0.615 0.4025 0.3507 

LG-13 Beryllium, total mg/L “ 0.005 «= 0.01 0.0077 0 © 

LG-13 Thallium, total mg/l “ 0.005 «: 0.005 0.005 0 

LG-13 Nickel, total mgs “ 0.03 0.07 0.0336 0.0064 

3./-8-98 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-13 Antimony, total mg/L * 0.005 0.017 0.0061 0.0015 

LG-13 Magnesium, total mg/l 0.529 1.6 0.7068 0.7068 

LG-13 Phosphorus, cissolveci mg/L “ 0.05 0.012 0.0357 0.0039 

© LG-13 Phosphorus, total mg/L “ 0.05 0.097 0.0463 0.019 

LG-13 Potassium, total mg/L “ 0.6 1.5 0.8655 0.1927 

LG-13 Soclium, total mgil oe 1 ! 1 1 0 

LG-13 Sodium Absorption Ratio stl 0 0 0 0 

LG-13 Aluminum, total ugéL 90.4 248 145.85 146.85 

LG-13 Cadmium, total ug/l 0.009 0.151 0.0334 0.0334 

LG-13 Copper, total ug/L 0.493 1.07 0.7195 0.7195 

LG-13 Lead, total ugL 0.421 1.62 0.8049 0.6049 

LG-13 Mercury, total ngs 2.39 3.01 2.7336 2.7336 

LG-13 Zinc, total ugsL 6.03 14.9 8.37 8.37 

(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero O1-Peb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-13-02' pH, Lalo $.U. 5.7 $.7 5.7 $.7 

LG-13-02' Alkalinity mgt “ § “ 5 $ 0 

LG-13-02' Alkalinity, Bicarbonate mgt “:! § = $ 5 0 

LG-13-02' Alkalinity, Carbonate mg/L “ § " $ § 0 

LG-13-02' Harciness mg/l 8 8 8 8 

LG-13-02' Total Dissolved Solids mg/l 46 46 46 46 

LG-13-62' Total Suspendeci Solids mg/L “ 5 “ 5 § 0 

LG-13-02' Biological Oxygen Demand mg/l 5 5 5 § 

LG-13-02' Chemical Oxygen Deimanc, Low Level mgél 28 28 28 28 

LG-13-02' Ammonia mg/l 0.1 0.1 0.1 0.1 

LG-13-02' Nitrate mgtl “ 0.5 “ 0.5 0.5 0 

LG-13-02° Nitrogen, Total Kjeldahl mg/L 0.5 0.5 0.5 0.§ 

LG-13-02' Chioricle mgZL ot 1 “ 1 1 0 

LG-13-02' Fluoricie mg/L on 0.1 “ 0.1 0.1 0 

LG-13-02' Sulfate ng/L 4.6 4.6 4.6 4.6 

LG-13-02' Cyanide, total ug/L “ 20 “ 20 20 0 

LG-13-02' Oil & Grease ngs a 4.6 a 4.6 4.6 0 

LG-13-02° Turbiclity, Lals NTU 1 1 1 1 

LG-13-02' Cations Meq/L 0.17 0.17 0.17 0.17 

LG-13-02' Anions Meqit 0.1 0.1 0.1 0.1 

LG-13-02' Cation and Anion Balance % 27.69 27.69 27.69 27.69 

LG-13-02' Boron, total mg/l “ 0.1 “ 0.1 0.1 0 

LG-13-02' Calcium, total mg/L 2.4 2.4 2.4 2.4 

LG-13-02' Arsenic, total mg/l “ 0.005 « 0.005 0.005 0 

LG-13-02' Barium, total mg/l 0.22 0.22 0.22 0.22 

LG-13-02' iron, cissolvect mg/l 0.1 0.1 0.1 0.1 

LG-13-02' Iron, total mg/e 0.21 0.21 0.21 0.21 

LG-13-02' Manganese, cissolvect mgft 0.025 0.025 0.025 0.025 

LG-13-02' Manganese, total mgt 0.04 0.04 0.04 0.04 

LG-13-02' Molybdenum, total mg/l a 0.02 oe 0.02 0.02 0 

LG-13-02' Selenium, total mgsL cs 0.005 =: 0.005 0.005 0 

LG-13-02' Silver, total mg/l “ 0.01 “ 0.01 0.01 0 

LG-13-02' (C) Chromium, total (Low Level) ugsh 0.321 0.321 0.321 0.321 

LG-13-02' Beryllium, total mg/L “ 0.01 “! 0.01 0.01 0 

LG-13-02' Thallium, total mgs «= 0.005 = 0,005 0.005 0 

LG-13-02' Nickel, total mg/L “ 0.03 “ 0.03 0.03 0 

LG-13-02' Antimony, total mg/l “ 0.005 « 0.005 0.005 0 

LG-13-02' Magnesium, total mgJL 0.6 0.6 0.6 0.6 

LG-13-02° Phosphorus, cissolvect mg/l “ 0.05 “ 0.05 0.05 0 © 

LG-13-02° Phosphorus, total mg/l « 0.0§ “ 0.05 0.05 0 

LG-13-02° Potassium, total mg/l ot 1 “ 1 1 0 

LG-13-02' Sodium, total magsL “ 1 “ 1 1 0 

LG-13-02° Sodium Absorption Ratio etd 0 0 0 0 

LG-13-02' (C) Aluminum, total ug/L 177 177 177 177 

LG-13-02' (C) Cadmium, total ugsl 0.191 0.151 0.191 0.151 

LG-13-02' (C) Copper, total ugsl 1.07 1.07 1.07 1.07 

LG-13-02" (C) Lead, total ug/L 1.62 1.62 1.62 1.62 

LG-13-02' (C) Mercury, total ngZt 2.57 2.57 2.57 2.57 

LG-13-02' (C) Zinc, total ugél 8.26 8.26 8.26 8.26 

(C) Sample Compositedt With LG-13-07" 

3. 7-8-100 | 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 
el 

LG-13-07° pH, Lab 8.U. 5.8 5.8 5.8 5.8 

. LG-13-07' Alkalinity mgZL 5 5 § 5 

LG-13-07' Alkalinity, Bicarbonate mgsL § § § § 

LG-13-07' Alkalinity, Carbonate mg/l “ § “ 5 $ 0 

LG-13-07' Harclness mg/l 17 17 17 17 

LG-13-07' Total Dissolved Solids mg/L 42 42 42 42 

LG-13-07' Total Suspended Solids mgsL “ § “ § § 0 

LG-13-07' Biological Oxygen Demand mg/L § 5 5 5 

LG-13-07' Chemical Oxygen Demand, Low Level mgZl 32 32 32 32 

LG-13-07' Ammonia mg/L 0.1 0.1 0.1 0.1 

LG-13-07' Nitrate mg/l “ 0.5 “ 0.5 0.5 0 

LG-13-07' Nitrogen, Total Kjeldahl mgtL 0.7 0.7 0.7 0.7 

LG-13-07' Chloride mg/l “ 1 “ 1 1 0 

LG-13-07' Fluorice mg/L “ 0.1 “ 0.1 0.1 0 

LG-13-07' Sulfate mg/L 4.9 4.9 4.9 4.9 

LG-13-07' Cyanide, total ug/L os 20 “ 20 20 0 

LG-13-07' Oil & Grease ng/L “ 4.6 “ 4.6 4.6 0 

LG-13-07° Turbidity, Lal NTU 1 1 1 1 

LG-13-07' Cations MeqiL 0.36 0.36 0.36 0.36 

LG-13-07' Anions Mecqsl 0.18 0.18 0.18 0.18 

LG-13-07' Cation and Anion Balance % 32.85 32.85 32.85 32.85 

LG-13-07' Boron, total mgZl 0.2 0.2 0.2 0.2 

LG-13-07° Calcium, total mgt 2.5 2.5 2.5 2.5 

LG-13-07' Arsenic, total mgt “= 0.005 «= 0.005 0.005 0 

LG-13-07' Barium, total mg/l 0.11 0.11 0.11 0.11 

LG-13-07' Iron, clissolvect mgst 0.16 0.16 0.16 0.16 

LG-13-07' lron, total mg/L 0.29 0.29 0.29 0.29 

LG-13-07° Manganese, cissolveci mg/l 0.032 0.032 0.032 0.032 

LG-13-07' Manganese, total ng/L 0.11 0.11 0.11 0.11 

LG-13-07° Molybdenum, total mg/L “ 0.02 a 0.02 0.02 0 

LG-13-07' Selenium, total mg/L * 0.005 «: 0.005 0.005 0 

LG-13-07' Silver, total mg/l = 0.01 = 0.01 0.01 0 

LG-13-07' (C) Chromium, total (Low Level) ug/t 0.321 0.321 0.321 0.321 

LG-13-07' Beryllium, total mg/L “ 0.01 “2 0.01 0.01 0 

LG-13-07' Thallium, total ng/L ot 0.005 « 0.005 0.005 0 

LG-13-07' Nickel, total mg/L 0.11 0.11 0.11 0.11 

LG-13-07' Antimony, total mg/l 0.029 0.029 0.029 0.029 

LG-13-07' Magnesium, total ngs 2.6 2.6 2.6 2.6 

© LG-13-07' Phosphorus, dissolved mag/L " 0.05 “ 0.05 0.05 0 

LG-13-07' Phosphorus, total mal “ 0.05 “ 0.05 0.05 0 

LG-13-07' Potassium, total mgt “ 1 « 1 1 0 

LG-13-07' Sodium, total mg/l “ 1 os 1 1 0 

LG-13-07' Socium Absorption Ratio std 0 0 0 0 

LG-13-07' (C) Aluminum, total ug/L 177 177 177 177 

LG-13-07' (C) Cadinium, total ugs/L 0.151 0.151 0.191 0.191 

LG-13-07' (C) Copper, total ug/L 1.07 1.07 1.07 1.07 

LG-13-07' (C) Leacl, total ug/L 1.62 1.62 1.62 1.62 

LG-13-07' (©) Mercury, total ng/L 2.57 2.57 2.57 2.57 

LG-13-07' (C) Zine, total ug/L 8.26 8.26 8.26 8.26 

(C) Sample Composited With LG-13-02' 

3./-8-101 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replaced With Zero 01-Feb-96



CMC Surface Water : November 1993 Through April 1995 

STATION PARAMETER Units Minimum Maximum Mean (1) Mean (2) 

LG-15 pH (Fielcl) S.U. 4.81 $.96 5.4182 §.4182 

LG-15 pH, Lab S.U. §.3 5.8 §.5 5.5 

LG-15 Conductivity (Field) umhos 11 §9.2 22.691 22.691 

LG-15 Conductivity, Lab umbhos 10.7 16.2 12.84 12.84 

LG-1§ Temperature (Field) Degrees C 1.6 24.1 12,282 12,282 

LG-1§ Temperature (Field-DO Meter) Degrees C 0.5 21 10.525 10.525 

LG-1§ Temperature (Fielcd-O0 Meter)-03° Degrees C 1.1 21 9.4333 9.4333 

LG-1§ Dissolved Oxygen (Field) % 0.9 8 4.8636 4.8636 

LG-1§ Dissolved Oxygen (Fielcd)-03' % 1.4 §.6 3.05 3.05 

LG-15 Alkalinity mgt en § 15 9.2 §.1091 

LG-1§ Alkalinity, Bicarbonate mg/l “ 5 15 9.2 §.1091 

LG-1§ Alkalinity, Carbonate mgt « 0 0 2.7273 0 

LG-15 Alkalinity, Hydroxide mg/l “ 0 0 1.4286 0 

LG-15 Hardness mg/L “ 5 14 8.1 6.7364 

LG-15 Total Dissolved Solids mg/l 15 62 39.727 39.727 

LG-18 Total Suspended Solids mgft “ § 11 §.6 1.1 

LG-15 Biological Oxygen Demand mgtL a, 2 18 6.7273 §.4545 

LG-1§ Chemical Oxygen Demand mg/L 33 $0 40.4 40.4 

LG-15 Chemical Oxygen Demand, Low Level mg/L 29 95 $8.5 $8.5 

LG-1§ Ammonia mgL “ 0.1 0.336 0.1609 0.1245 

LG-15 Nitrate mg/l oc 0.5 “ 0.5 0.5 0 

LG-1§ Nitrogen, Total Kjeicdahl mgsl 0.6 2.5 1.2698 1.2698 

LG-1§ Chiorice mg/l “ 1 2 1.1818 0.3636 

LG-1§ Fluoricle mg/L a 0.1 0.175 0.1068 0.0159 

LG-15 Sulfate mg/l “ 1 41 §.85 §.65 

LG-15 Cyanicle, total ug/l “ 20 " 20 20 0 

LG-15 Oil & Grease mg/l “ 1 6.4 3.1364 0.$818 

LG-15 Turbidity, Lal NTU 0.85 8.2 2.5278 2.5278 . 

LG-1§ Cations Mecq/L 0.056 0.39 0.1353 0.1353 

LG-1§ Anions MeqiL 0 0.4 0.2015 0.2015 

LG-15 Cation and Anion Balance % -60 100 -§.336 -§.336 

LG-15 Boron, total mg/L os 0.1 “ 0.2 0.1091 0 

LG-15 Calcium, total mg/L 1.1 3.7 1.6455 1.6455 

LG-1§ Arsenic, total mg/L «= 0.005 «= 0.00% 0.00$§ 0 

LG-15 Barium, total mg/L a 0.01 0.026 0.0125 0.0052 

LG-15 tron, dissolved mg ft * 0.1 0.4 0.1826 0.1645 

LG-15 lron, total mg/L 0.106 0.74 0.2425 0.2425 

LG-15 Manganese, clissolved mgs 0.03 0.29 0.1139 0.1139 

LG-16 Manganese, total mg/L 0.04 0.28 0.1185 0.1185 © 

LG-1§ Molybdenum, total mg/l “ 0.02 “ 0.02 0.02 0 

LG-16 Selenium, total mg/l se 0.006 «= 0.005 0.005 0 

LG-1§ Silver, total mg/l “ 0.01 “ 0.01 0.01 0 

LG-1§ Chromium, total mg/l os 0.02 “ 0.02 0.02 0 

LG-15 Chromium, total (Low Level) ugél “ 0.27 0.602 0.3311 0.2793 

LG-15 Beryllium, total mg/l “ 0.005) «: 0.01 0.0077 0 

LG-1§ Thallium, total mg/L s 0.005 « 0.005 0.005 0 

LG-15 Nickel, total mg/L “ 0.03 “ 0.03 0.03 0 

LG-15 Antimony, total mg/l “= 0.005 «= 0.005 0.00$ 0 

LG-15§ Magnesium, total mg/l “ 0.5 0.9 0.5595 0.1464 

LG-1§ Phosphorus, dissolvec! mg/L “ 0.05 0.065 0.0358 0.0131 

LG-1§ Phosphorus, total mg/l “ 0.05 0.301 0.0736 0.06 

LG-1§ Potassium, total mg/L or 0.6 §.2 1.7473 1.8473 

LG-15 Sodium, total mg/L « 1 a 1 1 0 

LG-15 Sodium Absorption Ratio stl “ 0 0 0 0 

LG-15 Aluminum, total ug/L 36.9 182 74.227 74.227 

LG-15 Cadmium, total ug/L « 0,006 0.011 0.00638 0.0047 

LG-15 Copper, total ug/L 0.25 0.907 0.4625 0.4625 

LG-15 Leacl, total ugée 0.12 0.289 0.1985 0.1985 

LG-15 Mercury, total ngst 1.26 3.29 2.0918 2.0918 

LG-15 Zinc, total ugél 3.32 6.64 4.9482 4.9482 

3.7-8-102 
(1) Non-Detects Replaced With Detection Limit (2) Non-Detects Replacect With Zero O1-Feb-96



@ | Appendix 3.7-9 

Surface Water Laboratory Data Reports Corresponding to Data Collected 
Between 1993 and 1997 

¢ Surface Water Data Corrections Summary | | ) | 
| ¢ Correspondence with PACE Environmental Laboratory 

| ¢ November 1993 Surface Water Laboratory Data 
-¢ December 1993 Surface Water Laboratory Data 

¢ January 1994 Surface Water Laboratory Data : 
¢ February 1994 Surface Water Laboratory Data 
¢ March 1994 Surface Water Laboratory Data | 
¢ April 1994 Surface Water Laboratory Data 
¢ April 1994 High Flow Event Surface Water Laboratory Data | 
¢ May 1994 Surface Water Laboratory Data 
¢ June 1994 Surface Water Laboratory Data 

| ¢ July 1994 Surface Water Laboratory Data 
¢ August 1994 Surface Water Laboratory Data 
¢ September 1994 Surface Water Laboratory Data 

| ¢ September 1994 High Flow Event Surface Water Laboratory Data 
¢ October 1994 Surface Water Laboratory Data 

© - * November 1994 Single Event Sampling Surface Water Laboratory Data 
| | ¢ November-December 1994 Surface Water Laboratory Data _ 

¢ January 1995 Surface Water Laboratory Data 
¢ January-February-March 1995 Surface Water Laboratory Data 
¢ April 1995 Surface Water Laboratory Data 
¢ December 1997 Surface Water Laboratory Data 

(Note: The information in the database has undergone several levels of review during the course 

of this project. As a result of these reviews, the laboratory was asked to verify certain 

laboratory results. In most cases, the laboratory verified the results as originally 

reported, while in a limited number of cases the reported results were corrected. The 

, database contains the verified and corrected laboratory results, while the laboratory 

results sheets in this appendix do not. A summary of those data which were corrected is 

included in the beginning of this appendix, which contains the results sheets received 
from the laboratory.) 

JCP\LMC\MLD2\93C049\GBAPP\66785.61\10000



® Surface Water Data Corrections Summary 
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Surface Water Data Corrections 
© Summary 

Crandon Project 

; : Sample Point Month/ Year Analyte Corrected Result 
(mg/l) 

LG-07 Apr 94 Chloride <1 

LG-07 May 94 Chloride 1 

| LG-07 Jun 94 Chloride 1 

. LG-07 Jul 94 Chloride 1 

LG-07 Aug 94 Chloride 1 

| LG-09 Apr 94 Chloride <1 

LG-09 Jul 94 Chloride 1 

LG-11 Apr 94 Chloride <1 

/ LG-11 May 94 Chloride 1 

LG-11 Jun 94 Chloride 1 

LG-11 Jul 94 Chloride 1 

LG-11 Aug 94 Chloride 1 

© LG-12 Apr 94 Chloride <1 

LG-12 May 94 Chloride 1 

LG-12 | Jun 94 Chloride <1 

LG-12 Jul 94 Chloride <1 

LG-12 Aug 94 Chloride <1 

| LG-13 Apr 94 Chloride <1 

LG-13 May 94 Chloride <1 

LG-13 June 94 Chloride <1 

LG-13 July 94 Chloride <i 

LG-13 Aug 94 Chloride <1 

| LG-13 Apr 94 Chloride <1 

LG-13 May 94 Chloride <1 
LG-13 Jun 94 Chloride <1 
LG-13 Jul 94 Chloride <1 

LG-13 Aug 94 Chloride <1 

© LG-15 Apr 94 Chloride <1 
~ LG-15 May 94 Chloride <1 

3. 7-9-2



Sample Point Month/ Year Analyte Corrected Result © 

(mg/l) 

LG-15 Jun 94 Chloride |. <1 

LG-15 Jul 94 Chloride <1 | | 

LG-15 | Aug 94 Chloride <1 

SG-02 Apr'94 Chloride 3 : 

SG-02 May 94 Chloride 3 

SG-02 Jun 94 Chloride 3 

; SG-02 Jul 94 Chloride 2 | 

SG-02 | Aug 94 Chloride 2 

SG-03 Apr 94 Chloride 3 , 

SG-03 May 94 Chloride | 3 

SG-03 Jun 94 Chloride 3 

| SG-03 Jul 94 Chloride 2 

SG-03 Aug 94 Chloride 2 

: SG-04 Apr 94 Chloride 5 

SG-04 Jul 94 Chloride 5 @ 
SG-05A Apr 94 Chloride 2 
SG-05A Jul 94 Chloride 1 | 

SG-06 Apr 94 Chloride 1 

SG-06 May 94 Chloride 1 

SG-06 Jun 94 Chloride 1 
SG-06 Jul 94 Chloride 1 

SG-06 Aug 94 Chloride 1 
SG-19 Apr 94 Chloride 1 
SG-19 May 94 Chloride a 
SG-19 Jun 94 Chloride 1 | 
SG-19 Jul 94 Chloride 1 
SG-19 | Aug 94 Chloride 1 

SG-30 Apr 94 Chloride od 
SG-30 May 94 Chloride 4 

SG-30 Jun 94 Chloride 1 

SG-30 July 94 Chloride 1 © 
SG-30 Aug 94 Chloride <1 

3.7-9-3 
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@ nen 
: SG-AB Dec 93 Chloride - - 3 

SG-AB Jan 94 Chloride 3 

SG-AB Feb 94 Chloride 3 

SG-AB Mar 94 Chloride 3 

SG-AB Apr 94 Chloride 3 

- SG-AB May 94 Chloride 4 

SG-AB Jun 94 Chloride 3 | 
SG-AB July 94 Chloride 3 

SG-AB Aug 94 Chloride 3 

SG-CC Nov 93 Chloride 3 

SG-CC Dec 93 Chloride 3 

— SG-CC Jan 94 Chloride 3 
SG-CC Feb 94 Chloride 3 

SG-CC Mar 94 Chloride 3 

SG-CC Apr 94 Chloride 3 

@ SG-CC May 94 Chloride 3 

| SG-CC Jun 94 Chloride 3 

| SG-CC Jul 94 Chloride 3 

SG-CC Aug 94 Chloride 2 

SG-E Apr 94 Chloride 2 

SG-E May 94 Chloride 2 

SG-E Jun 94 Chloride 2 

SG-E Jul 94 Chloride 2 

SG-E Aug 94 Chloride 2 

SG-V Nov 93 Chloride 4 

SG-V Dec 93 Chloride 3 

SG-V Jan 94 Chloride 3 

SG-V Feb 94 Chloride 3 

SG-V Mar 94 Chloride 3 

SG-V Apr 94 Chloride 3 

© SG-V May 94 Chloride 3 

SG-V Jun 94 _ Chloride 3 
3.7-9-4



Sample Point Month/ Year Analyte Corrected Result 6 
(mg/l) 

SG-V Jul 94 Chloride — - 3 

SG-V Aug 94 Chloride 3 | 

SG-Y Nov 93 Chloride 3 

SG-Y Dec 93 Chloride 2 | 
SG-Y Jan 94 Chloride 3 

| SG-Y Feb 94 Chloride 3 

. SG-Y Mar 94 Chloride 3 | 
SG-Y Apr 94 Chloride 3 

SG-Y May 94 Chloride 3 

SG-Y Jun 94 Chloride 2 

SG-Y Jul 94 Chloride 2 

SY Aug Chloride 
Prepared by: RTJ 

Checked by: AWZ 

@ 
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e Correspondence with PACE Environmental Laboratory 

° March 21, 1995 

° July 6, 1995 

° October 23, 1995 
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(edt 
ENVIRONMENTAL LABORATORIES 

© March 21, 1995 

Mr. Russell Janeshek 
Foth & Van Dyke 

2737 S. Ridge Rd. | 

Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - Sept. 1994 Surface Water Samples 
, Response to Data Validation Comments 

Dear Mr. Janeshek: 

Samples SG-30, SG-6, SG-2, SG-3, SG-E -> Phosphorous Results The 
target detection limit (TDL) in the QAPP is set at 0.05 mg/L. The 
reported positive detects are below this limit and should not have 
been reported. “ND” should have been reported in these situations. 
The positive detects reported are between the MDL and TDL for NLS. 
The difference between the MDL and TDL is not very large. 

Sample LG-15-02 -> Phosphorous Results The issue raised in 
validation was the fact that the total result was lower than the 
soluble result. Both values are below the TDL and an “ND” (not 

© detected) should have been reported for both results. The results are 
just barely above the MDL. 

Sample LG-15-01 -> Oil & Grease Result The reported oil & grease 
value (6.4 mg/L) is in the region of less certain quantitation, just 
above the MDL. For this sample, the reported value is less than twice 
the MDL of 4.6 mg/L. (The MDL was incorrectly reported as 1 mg/L.) 

| This result is low for the method. At this level, it does not take 
much mass to register a “hit”. Please note that the method blank and 

| Spike recovery for the batch were within QC acceptance ranges. Hits 
in the blank can occur if glassware is not scrupulously cleaned. 

| Again, I want to emphasize that any “bubble” or mass of Oil & Grease 
can register as a positive detect at this level. 

Sample LG-12 -> Manganese Result It 1s ideal for the total result 
to be greater than the dissolved result, however, it is not uncommon 
for some low level results to be “backwards”. Confidence in data 

decreases at or near the detection limit. The difference between 10 

ppb and 14 ppb is less than the detection limit for the instrument 
(ICP). To gain more confidence at this level, an alternate analytical 
technique is required (e.g., GFAA as opposed to ICP). 

© 1710 Douglas Drive North An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377 3.7-9-7 | 
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Mr. Russell Janeshek : 

| Foth & Van Dyke | © 

4/26/95 | | 
Page 2 vn 

Manganese is a very common element that can appear as laboratory/field 

contamination. The dissolved and total fractions are in separate 

sample containers. The total fraction is preserved in the field while 

| the dissolved fraction is not created until the unpreserved sample | 

- portion arrives at the laboratory. The dissolved fraction is passed 

through filtration equipment and placed in a preserved sample bottle. 

The dissolved fraction inherently has a greater chance of experiencing 

contamination. Please note that the supporting QC for this batch is 

compliant and does not indicate any sample preparation or instrument 

operation errors. Given this information, these three anomalous 

events should not be viewed as significant and the manganese data 

considered valid. 

Nitrate LCS Recovery A 0% recovery was incorrectly reported as the 

recovery for the laboratory control sample (LCS). The actual recovery 

is 96%. This result is documented in the raw data on page 200001. 

Definition of “MI” “MI” is the abbreviation for matrix © 
interference. The initial analysis of the footnoted samples indicated 

a high hardness concentration. The samples were reanalyzed, treating 

the samples as high level. However, the reanalysis indicated the 

samples were low level. Additional attempts reproduced the 

inconsistent results. It is suspected that a “buffering situation” 

existed in the samples as an obstacle towards obtaining a precise 

and/or accurate endpoint in the titration. 

If you have any questions or require additional information after 

reading this letter, please contact me at (612) 525-3454, and I will 

work with you to resolve your concerns. 

Sincerely, 

At R- Cue 

Steven R. Crupi 

Project Manager _~ 

: cc: Steve Timmerman, PACE 

3./7-9-8



pace. 
e ENVIRONMENTAL LABORATORIES 

July 6 1995 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 

Green Bay, WI 54307-9012 

Re: Crandon Mining Project Response Data Inquiries 

PACE Project 941005505, Samples 23172.0, 23171.1 

PACE Project 950324512 

Dear Mr. Janeshek: 

Samples 23172.0 (SG-3) and 23171.1 (SG-2) - The reported copper values 

of 1.48 ug/L and 6.99 g/L, respectively, are correct and supported by 

the Battelle raw data package submitted with the report. The 

associated control spike and matrix spike recoveries are within 

quality control (QC) limits. The relative percent differences (RPDs) 

for the replicate analyses of samples LG-7 and LG-15-02 are 18 and 60, 

respectively. The latter RPD is outside of the QC limits. The 

© outlier is probably related to the sample matrix of LG-15-02 since the 

control spike recoveries and matrix spike recoveries are consistent. 

Unfortunately, a matrix spike recovery of sample LG-15-02 is not 

available. 

_ It is suspected that the higher than expected concentration is matrix 

related, based on the available information. 

Project 950324512 - Northern Lake Service performed the TDS analyses. 

At the time of analysis, the control limits for replicates were 20% 

for sample concentrations of 0 - 200 mg/L, 8% for sample 

concentrations of 200-500 mg/L, and 5% for sample concentrations 

greater than 500 mg/L. Since the concentrations of the samples listed 

on the validation request were less than 200 mg/L, the 20% control 

limit applied at the time of analysis. The replicate analyses were 

compliant with this control limit. 

If you have any questions or require additional information, please 

contact Tim Parsons at (612) 525-3384. 

‘Sincerely, 

. t 

Tossa R - Crs 

© Steven R. Crupi 

Project Manager 

1710 Douglas Drive North 3.7-9-8a An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5543 
FAY: 819.696.2277 JUL 1 0 1995



ENVIRONMENTAL LABORATORIES 

ME M OD oocccccccccceccescesstesttatestssesessesersssstssssessssseseeeeeeeOCtober 23, 1995 

TO: Russ Janesheck 

FROM: Tim Parsons 

RE: C.M.C. Surface Water Data Review/Verification 

LG-07 Oct-94 

Total Dissolved Solid; The result of 6.0 was verified in the raw data. 

LG-07 Nov-94 

Hardness; The reported result of 220 is incorrect. The result should be reported as <5. 

LG-07 Jan-95 

Manganese, dissolved; The result of 0.014 was verified in the raw data. : 

Manganese, total; The result of <0.010 was verified in the raw data. 

LG-07-10 Mar-95 

Iron, dissolved; The reported result of 0.74 is incorrect. The result should be reported as 

0.074 . © 

LG-07-2 Mar-95 
Barium, total; The result of 0.40 was verified in the raw data. 

LG-LI Jan-95 | 

Chemical Oxygen Demand, Low Level; The reported result of 51 was verified in the raw 

data. 

LG-11-33 Mar-95 

Manganese, dissolved; The reported result of 0.67 was verified in the raw data. 

Manganese, total; The reported result of 0.057 was verified in the raw data. 

LG-15 Feb-95 

Total Dissolved Solids; The reported result of 46 was verified in the raw data. 

LG-15 Mar-95 

Total Dissolved Solids; The reported result of 34 was verified in the raw data. 

| G- | 5 ( ot-94 Nov-94 

Copper, total; This is ICP-MS data from Battelle. The results of 0.794 and 0.415 were 

verified in the raw data. © 

eee 

1710 Douglas Drive North 3.7-9-8b An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 
CAYX: 619.595.3377



Pace 

ENVIRONMENTAL LABORATORIES 

e LG-24-40 Mar-95 

Barium, total; The result of 0.024 was verified in the raw data. 

SG-03 Oct-94 

Copper, total; The result of 1.48 was verified in the raw data. 

SG-06 Jan-95 

Manganese, dissolved; The result of 0.017 was verified in the raw data. 

Manganese, total; The result of <0.010 was verified in the raw data. 

SG-19 Feb-95 

Alkalinity, Bicarbonate; The reported result of 150 is incorrect. The result should be 

reported as 120. 

SG-19 Sep94-1 

Phosphorus, total; The reported result of 0.035 is incorrect. The result should be 

reported as <0.05 . 
Phosphorus, dissolved; The reported result of 0.018 is incorrect. The result should be 

reported as <0.05 . 

©@ SG-30 Nov-94 
| Cation and Anion Balance; The result of 95.02 was verified in the raw data. 

SG-AB Sep-94-] | 

Cation and Anion Balance; The result of 92.73 was verified in the raw data. 

SG-CC Oct-94 

Total Dissolved Solids; The result of 6.0 was verified in the raw data (NLS data). 

SG-E O “t-94 

Iron, total; The result of 0.037 is reported incorrectly. The reported result should be 

<0.050 . 

SG-E Nov-94 

Iron, dissolved; The result of 0.058 was verified in the raw data. 

Iron, total; The result of <0.050 was verified in the raw data. 

SG-V Sep-94-2 

Ammonia; NLS reported a result of 0.040. The result of < 0.2 could be changed to <0.1. 

Nitrate; The result of <0.042 was verified in the raw data. A narrative was attached to 

© the report explaining how a different nitrate procedure was performed. The narrative also 

explains why hardness is missing for SG-E. The narrative is attached. 

a 
1710 Douglas Drive North 

An Equal Opportunity Employer 

Minneapolis. MN 55422 3./—9-8¢ 

TEL: 612-544-5543
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ENVIRONMENTAL LABORATORIES 

General Comments 

All potassium data should be reported to a detection limit of 1.0 ppm. 

Data missing for Alkalinity, Hydroxide could be filled in with the result of <5 . 

All beryllium data should be reported with two significant figures. <0.010. 

All boron data should have been reported with two significant figures. <0.10. 

Discrepancies between total and dissolved metals (dissolved greater than total) results 

are present but not sever or widespread. Total and dissolved fractions are two distinct 
samples that are exposed to different bottles, preservatives and laboratory equipment. 

Iron and manganese are ubiquitous and therefore difficult to eliminate as field and | 
laboratory contaminates. Many of the discrepancies involve data that is at or near the 

detection limit of the instrument. An example would be SG-06 Jan-95 manganese data of 

<0.010 and 0.017 ppm. Data confidence decreases as the detection limit is approached. 
Detection limits are the standard deviation of the “noise” of the instrument. These 
discrepancies should be considered insignificant and attributed to the nature of the 

element and the limits of the instrumentation used to measure the concentration of the e 

element. 

1710 Douglas Drive North 3. /-9—8d An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5543 | | 
FAX: 612-525-3377



November 1993 
© Surface Water Laboratory Data 
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| July 14, 1994 

{ Vo ano 

| | CLIENT: FOTH & VAN DYKE 
| P.O. BOX 19012 

An ETC Laboratory 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK | 

320 Tesconi Circle JOBLINK: 810046 

re PROJECT: SW SAMPLING 

Suite G | 

ANALYSIS 
Santa Rosa, CA 

95401 
EPA METHOD 200 SERIES - METALS 

Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY,BICARBONATE CACOS3; 
ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; BIOCHEMICAL OXYGEN DEMAND; 

(707) 544-5570 CATION AND ANION BALANCE; CATIONS; CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; 
CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; HARDNESS AS CACO3; NITRATE AS N; 

Facsimile NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); PH; PHOSPHORUS; 
PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); SOLIDS, TOTAL SUSPENDED; 

(707) 544-4906 SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| SAMPLE SAMPLE SAMPLE SAMPLE DATE 
@ | NUMBER POINT MATRIX DATE IN LAB 

: | MFO782 : SG-CC-01 LIQUID 11-29-93 12-01-93 
|  MFO783 $G-CC-02 LIQUID 11-29-93 12-01-93 
|  MFO784 — SG-Y LIQUID 11-29-93 12-01-93 
| MFO785 SG-V LIQUID 11-29-93 12-01-93 

a |  MFO786 $G-CC-01 LIQUID 11-29-93 12-01-93 
| MFO787 $G-CC-02 LIQUID 11-29-93 12-01-93 

MFO78&8 SG-Y LIQUID 11-29-93 12-01-93 
|  MFO789 SG-V LIQUID 11-29-93 12-01-93 
|  MFO790 S$G-CC-01 LIQUID 11-29-93 12-01-93 
| MFO794 SG-CC-02 LIQUID 11-29-93 12-01-93 
;  MFO792 SG-Y LIQUID 11-29-93 12-01-93 
| MFO793 SG-V LIQUID | 11-29-93 12-01-93 
|  MFO998 _ $G-CC-01 LIQUID 11-29-93 12-01-93 
_  MFO999 §G-CC-02 LIQUID 11-29-93 12-01-93 
;  MF1000 SG-Y LIQUID 11-29-93 12-01-93 
! MF 1001 “$G-V ‘LIQUID 11-29-93 12-01-93 
| MF 1383 QCCHARGES NOT APPLICABLE NOT APPLICABLE 12-01-93 

=. | MF1384 BOTTLES NOT APPLICABLE NOT APPLICABLE 12-01-93 

| | 
: 

| 
| 

| This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

| no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 

| | named 4 

| (ff / 
| “ i i | Ys / a, 

A division of i i MUU ¥ Jf be At 2 : ff CH 

APBI Environmental f) Jennifer f- Ros ber , VP/General Manag r Date... 

Sciences Group, Inc. f “ / 
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| Santa Rosa ROSA 
@ 

FOTH & VAN DYKE 
, 

JULY 18, 1994 
ete 

810046 AMENDED 

SAMPLE MATRIX: LIQUID EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 200.7 | 

Total Aluminum* NA | 200.8 , 

Total Antimony 3015 204.2 

- Total Arsenic 3015 206.2 

Total Cadmium* ** 200.8 

- Total Copper* ** 200.8 

Total Lead* “* 200.8 . 

Total Mercury” + + 

Total Selenium 3015 270.2 

Total Thallium 3015 279.2 

Total Zinc* NA 200.9m 

Alkalinity as CaC03 NA 310.1 

Alkalinity, Hydroxide as CaC03 NA 310.1 

Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaC03 NA 310.1 

_. Ammonia as N 350.2 350.2 

Anions CALC. CALC. 

Cation & Anion Balance CALC. CALC. 

Cations CALC. CALC. 

Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 

| Conductivity NA 9050 

Total Cyanide 9010 9010 

Fluoride NA 340.2 @ 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 9070 413.2 

pH NA 9040 

Phosphorus 365.3 365.3 

. Phosphorus as P, Dissolved 365.3 365.3 

_ Sodium Absorptions Ratio (SAR) CALC. CALC. 

Total Suspended Solids NA 160.2 . 

Sulfate as S04 NA 300.0 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand++ 

* ANALYSES PERFORMED BY BATTELLE MARINE SCIENCES LAB 

** PREP METHOD APDC EXTRACTION 

+ COLD VAPOR ATOMIC FLUORESCENCE 

tt ANALYSIS PERFORMED BY WARZYN INC 

ns



PAGE 3 OF 3 

em santa Rosa . 

. FOTH & VAN DYKE —— 

14 JULY 1994 

| EXECUTIVE SUMMARY 
ETC JOBLINK 810046 

‘CTHIRD AMENDED REPORT) 

Neer eee ener ere eer eee ener errr ener ener eee eres eeeeeceeeeeeceeee eae  e 

On 01 December 1993 ETC-Santa Rosa received samples SG-CC-01, SG-CC-02, SG-Y, and SG-V from Foth & Van Dyke 

| via Federal Express. The cooler temperatures were both O°C upon receipt at the laboratory. The original 

. report was dated 30 December 1993; an addendum was submitted on 02 February containing results for low level . 

metals analyses performed by Batelle. 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for iron, manganese, and 
phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; 
these results reflect total parameters. 

Samples SG-CC-01, SG-CC-02, SG-Y, and SG-V were received past the method-recommended holding time for pH 

analysis. 

. Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD) analyses were performed 

- by Warzyn. 

CALCULATIONS: 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 
obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 

and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

© LOW LEVEL METALS ANALYSES: 
Direct analysis of water by ICP-MS was used for Aluminum. For the analysis of Cadmium, Copper, and Lead, a 
preconcentration step was followed by quantification using ICP-MS. Mercury was analyzed by cold vapor atomic 
florescence. Zinc was originally analyzed by ICP-MS; at the recommendation of Batelle, it was re-analyzed 

using direct graphite furnace atomic absorption. Results of the Zinc re-analysis are included with this 
amended report. 

The QC samples included three standard reference materials (QC Spikes), two matrix spikes and one duplicate. 
Only one QC Spike is reported for each analyte on the tabled QC; for cases where there is data for more than 

one QC spike or matrix spike, recovery information may be obtained from raw data copies included herein. The 

results for QC Spikes were near the certified range. The matrix spike recovery for Cadmium was slightly 
outside the criteria of 75% to 125% recovery. Mercury was not analyzed in duplicate due to lack of sample 

volume. The relative percent difference (RPD) for Zinc was slightly greater than the criteria of +/- 25% for 

the re-analysis. 

Batelle originally reported blank-corrected results; at the request of Foth & Van Dyke, the data reported 

herein is not blank-corrected. 

FIRST AMENDED REPORT: 
At the request of the client, samples SG-CC-01 and SG-CC-02 were re-analyzed for Ammonia and Total Kjeldahl 

Nitrogen; results of the re-analysis are included with this amended report. There was insufficient sample 
remaining to re-analyze sample SG-V as requested. Detection limits for Phosphorus and dissolved Phosphorus 
analyses were originally reported at 0.10 mg/L; these have been corrected to 0.05 mg/L for samples SG-CC-01 

and SG-CC-02, and to 0.06 mg/L for sample SG-V. 

SECOND AMENDED REPORT: 
At the recommendation of Batelle and under the direction of Russ Janeshek, this amended report is submitted 
to include results for Zinc using the GFAA method of analysis. 

THIRD AMENDED REPORT: 
At the request of the client, each sample point was modified to include "SG" at the start of the identifier. 

Additionally, duplicate samples were modified to include "-01" or "-02" at the end of the identifier. 
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Joblink: 810046 
DATE: 07/14/94 

Data SUMMARY REPORT 
PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-CC-01 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-CC-02 SG-V SG-V 

ETC Sample Number: MF0782 MFO786 MF0790 MF0783 MF0O787 MF0791 MFO785 MF0789 

Sample Date: 931129 931129 931129 931129 931129 931129 931129 - 931129 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ZPA METHOD 200 SERIES - METALS (ARO8) 

Antimony, Total mg/L <.005 - - <.005 - - <.005 - 

Arsenic, Total mg/L <.005 - - <.005 - - <.005 - 

Barium, Total mg/L .011 - - .011 - - .011 - | 

Beryllium, Total mg/L <.001 - - <.001 - - <.001 - | 

Boron, Total mg/L .112 - - | .124 - - .123 - 

Calcium, Total mg/L 18.8 - - 19.1 - | - 25.2 - 

Chromium, Total mg/L <.020 - - <.020 - - <.020 - 

Iron, Total mg/L 358 - - 359 - - .296 - 

Magnesium, Total mg/L 8.49 - - 8.54 - - 11.4 - 

Oo Manganese, Total mg/L .035 - - .036 - - .038 - 

‘Ly | Molybdenum, Total mg/L <.020 | - - <.020 - - <.020 - 

bo Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

| Potassium, Total mg/L <1.00 - - <1.00 - - <1.00 - 

| r | Selenium, Total mg/L <.005 - a <.005 - - <.005 ~ 

Silver, Total — mg/L <.010 - - <.010 - - <.010 - 

Sodium, Total mg/L 2.57 - - 2.59 - - 2.91 - 

Thallium, Total mg/L <.005 - - <.005 - - <.005 - 

Aluminum, Total ug/L - 20.8 - - 20.2 - - 18.3 

Cadmium, Total ug/L -- .032 - - .025 - - .024 

Copper, Total ug/L - 236 - ~ 249 - . - .222 

Lead, Total ug/L - .149 - - .148 - .126 

Mercury, Total ug/L - .002 - - .002 - “ .002 

| Zinc, Total ug/L - 1.04 ~ - 1.78 - - .890 

Iron mg/L - - .226 - - .224 ~ - 

Manganese mg/L - - .023 - - .024 - -
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Joblink: 810046 DATE: 07/14/94 
DaTA SUMMARY REPORT : 

PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-V SG-Y SG-Y. SG-Y 

ETC Sample Number: MF0793 MFO784 | MF0O788 MF0792 

Sample Date: 931129 931129 931129 931129 ’ 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD 200 SERIES - METALS (ARO8) 

Antimony, Total mg/L - <.005 - - 
Arsenic, Total mg/L - <.005 - - 
Barium, Total mg/L - .011 - - 
Beryllium, Total mg/L - <.001 - | - 
Boron, Total mg/L - .126 - - 

Calcium, Total mg/L - 14.4 _ - - 
Chromium, Total mg/L - <.020 - - 
Iron, Total mg/L - .377 - - 
Magnesium, Total mg/L - 6.31 = - 

us Manganese, Total mg/l - .030 - - 

~, | Molybdenum, Total mg/L ~ <.020 - - 
| iS Nickel, Total mg/L - <.030 - - 

Potassium, Total mg/L - <1.00 - - 
i Selenium, Total . mg/L - <.005 - - 

Silver, Total mg/L - <.010 - - 

Sodium, Total mg/L .- 2.43 - - | 
Thallium, Total mg/L - <.005 - - 
Aluminum, Total ug/L - - 21.8 - 
Cadmium, Total ug/L - - 032 - | 
Copper, Total ug/L - - .360 - 

Lead, Total ug/L - - .166 - | =. 
Mercury, Total ug/L - - .002 — - 
Zinc, Total ug/L - - 1.26 - 
Tron mg/L .167 - - .273 
Manganese mg/L .026 - - .020
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Joblink: 810046 DATE: 07/14/94 
DaTA SUMMARY REPORT 

PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V SG-Y SG-Y 

ETC Sample Number: MF0782 MF0998 MF0O783 MF0999 MFO785 MF1001 MF0784 MF1000 

. Sample Date: 931129 931129 931129 931129 931129 931129 | 931129 . 931129 

| Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ONVENTIONALS (AR55) | . 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Oil and Grease, (IR) mg/L <1.01 os <1.02 : - <1.02 - <1.01 - 

pH std - 7.30 - 7.30 - 7.20 - 7.50 - 

Fluoride mg/L <.100 - <.100 - <.100 - <.100 - 

Chloride mg/L 2.93 - 3.16 - 3.59 - 2.83 - 

Nitrate as N mg/L 774 - .781 - .821 - <.500 - 

Sulfate as S04 mg/L 4.45 - 4.38 - 5.15 - 3.61 - 

Alkalinity as CaCO3 mg/L 77.0 - 74.0 - 100 - 54.0 - 

Uo Hardness as CaC0O3 mg/L 83.3 - 84.3 - 113 - 64.3 - 

© | Conductivity umhos 158 - 160 - 207 - 122 - 
~I 
bb Chemical Oxygen Demand (COD) mg/L 29.0 - <20.0 - <20.0 - 32.0. - 

(,] Phosphorus mg/L <.050 - .327 - 1.11 - .767 ~ 

in| Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 

Total Dissolved Solids (TDS) mg/L 97.0 - 87.0. - 127 - 74.0 - 

Turbidity NTU 1.62 - 1.13 - 1.65 - 1.34 - 

Phosphorus as P, dissolved mg/L <.050 ~ <.050 - <.063 - .175 - 

Alkalinity,Bicarbonate CaCo3 mg/L 77.0 - 74.0 - 100 - 54.0 - 

Alkalinity,Carbonate as CaCO3 mg/L <5.00 - <5.00 - <5.00 - <5.00 - 

Sodium Absorption Ratio (SAR) std 124 - .124 - 121 - 134 ~ 

Cations meq/1 1.75 - 1.77 - 2.32 - | 1.34 - 

Anions meq/1 1.45 - 1.41 - 1.86 - . 1.04 - 

Cation and Anion Balance $ 9.32 ~ 11.4 - 11.0 - 12.7 ~ 

| Ammonia as N mg/L 1.47 - 1.37 - .446 - .672 - 
Nitrogen, Total Kjeldahl (TKN) mg/L 2.58 - 1.99 - .560 - 7.00 - 

Biochemical Oxygen Demand mg/L - 2.00 - 2.00 - 1.00 - 2.00 

|
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| CLIENT: FOTH & VAN DYKE 
P.O. BOX 19012 

An ETC Laboratory | 2737 S. RIDGE ROAD 
| GREEN BAY, WI 54307-9012 

| 
| ATTN: RUSS JANESHEK 

320 Tesconi Circle ' JOBLINK: 810178 
7 | PROJECT: S.W. SAMPLING 

_ Suite G | 

| ANALYSIS | 

Santa Rosa, CA | 

95401 | 
| EPA METHOD 200 SERIES - METALS 

Telephone | CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY,BICARBONATE CACO3; 
P | ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; BIOCHEMICAL OXYGEN DEMAND; 

. (707) 544-5570 CATION AND ANION BALANCE; CATIONS; CHEMICAL OXYGEN DEMAND (COO); CHLORIDE; 

| | CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; HARDNESS AS CACO3; NITRATE AS N; 

. Facsimil | NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE; PH; PHOSPHORUS; 
. acsumee | PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); SOLIDS, TOTAL SUSPENDED; 

(707) 544-4906 | SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| 
| SAMPLE SAMPLE SAMPLE SAMPLE DATE 

® | NUMBER POINT MATRIX DATE IN LAB 

| 
MF 1536 SG-AB LIQUID 12-20-93 12-22-93 

|  MF1537 SG-V LIQUID 12-20-93 12-22-93 
|  MF1538 SG-Y LIQUID 12-20-93 12-22-93 
;  MF1539 SG-CC-01 LIQUID 12-20-93 12-22-93 
| MF1540 $G-CC-02 LIQUID 12-20-93 12-22-93 
' MF1541 SG-AB LIQUID 12-20-93 12-22-93 
|  MF1542 SG-V LIQUID 12-20-93 12-22-93 
| _MF1543 SG-Y LIQUID 12-20-93 12-22-93 
i MF1544 SG-CC-01 LIQUID 12-20-93 12-22-93 
| MP1545 SG-CC-02 LIQUID 12-20-93 12-22-93 
' MF1546 SG-AB LIQUID 12-20-93 12-22-93 

—. MFI547 SG-V LIQUID 12-20-93 12-22-93 
| MF1548 SG-Y LIQUID 12-20-93 12-22-93 
'  MF1549 SG-CC-01 LIQUID 12-20-93 12-22-93 
'  MF1550 SG-CC-02 LIQUID 12-20-93 12-22-93 

MF1551 SG-AB LIQUID 12-20-93 12-22-93 

MF1552 SG-V LIQUID 12-20-93 12-22-93 
_  MF1553 SG-Y LIQUID 12-20-93 12-22-93 
|  MF1554 SG-CC-01 LIQUID 12-20-93 12-22-93 
' MF1555 SG-CC-02 LIQUID 12-20-93 12-22-93 
— -MF1873 QCCHARGES NOT APPLICABLE NOT APPLICABLE 12-22-93 
| MF1874 BOTTLES NOT APPLICABLE NOT APPLICABLE 12-22-93 

‘This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 

' named client. 
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© A division of J! Jennifer.L. Roseberry, VP/General Manager Date 
APBI Environmental ‘ . 

Sciences Group. Inc. / . 
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PAGE 2 OF 3 

© 

FOTH & VAN DYKE 

JULY 18, 1994 co 

810178 AMENDED | . 

SAMPLE MATRIX: LIQUID EPA EPA 

Parameter Prep Method Analysis Method | 

ICP Metals 3015 200.7 

Total Aluminum* NA 200.8 
Total Antimony 3015 204.2 

Total Arsenic 3015 206.2 

Total Cadmium* ** 200.8 

- Total Copper* ** 200.8 , 

Total Lead* *% 200.8 

Total Mercury* | t t 

Total Selenium 3015 270.2 | 

Total Thallium 3015 279.2 

Total Zinc* NA 200.9 

Alkalinity as CaC03 NA 310.1 

Bicarbonate as CaCc03 NA | 310.1 
Carbonate Alkalinity as CaC03 NA 310.1 

Ammonia as N 350.2 350.2 

; Anions CALC CALC 

Cation & Anion Balance CALC CALC 
Cations CALC CALC 

Chemical Oxygen Demand NA 410.4 
Chloride NA 300.0 
Conductivity NA 9050 
Total Cyanide 9010 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 © 

Nitrate as N NA 300.0 
Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 9070 413.2 

DH NA 9040 | 

Phosphorus 365.3 365.3 
Phosphorus as P, Dissolved 365 .3 365.3 
Sodium Absorption Ratio (SAR) CALC CALC 
Total Suspended Solids NA 160.2 

Sulfate as S04 NA 300.0 
Total Dissolved Solids NA 160.1 

. Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand++ 

* ANALYSES PERFORMED BY BATTELLE MARINE SCIENCES LAB 

** PREP METHOD APDC EXTRACTION 

+ COLD VAPOR ATOMIC FLUORESCENCE . 

tt ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE INC 

ns 
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vinta Rosa\ | 

| FOTH & VAN DYKE . 
14 JULY 1994 

EXECUTIVE SUMMARY 
. ETC JOBLINK 810178. 

(SECOND AMENDED REPORT) 

ann rnnnanne errr errr eS TS Sys SSS ists he SS 

On 22 December 1993 ETC-Santa Rosa received samples SG-AB, SG-CC-01, SG-CC-02, SG-Y, and SG-V from Foth & Van 
Dyke via Federal Express. The cooler temperatures were both O0°C upon receipt at the laboratory. The samples 

. were analyzed as specified on the preceding page. This amended report includes results for low level metals 
analyses performed by Batelle; these results were not available when the original report was issued. 

\ Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for iron, manganese, and 
phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; 
these results reflect total parameters. 

Samples SG-AB, SG-CC-01, SG-CC-02, SG-Y, and SG-V were received past the method-recommended holding time for 
: pH analysis. 

| Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD) analyses were performed 
_ by Warzyn. 

CALCULATIONS: 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 
obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

© LOW LEVEL METALS ANALYSES: 
Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for Zinc. 

. For the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by quantification using 
ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included four standard reference materials (QC Spikes), three matrix spikes and two duplicates. 
Only one QC Spike is reported for each analyte on the tabled QC; for cases where there is data for more than 
one QC spike or matrix spike, recovery information may be obtained from raw data copies included herein. When 
the procedural blank is accounted for, the QC Spike results are usually within +/- 25% of the certified value. 
The relative percent difference for Zinc was slightly greater than the criteria of +/- 25%. 

Sample SG-Y contained unusually high Copper. The sample was re-analyzed without preconcentration: the re- 
analysis confirmed the original result. 

FIRST AMENDED REPORT: 
At the request of the client, samples SG-AB, SG-V, SG-Y, SG-CC-01, and SG-CC-02 were re-analyzed for Ammonia 
and Total Kjeldahl Nitrogen; results of the re-analysis are included with this amended report. Detection 
Limits for Phosphorus and dissolved Phosphorus analyses were originally reported at 0.10 mg/L; these have been 
corrected to 0.05 mg/L. 

SECOND AMENDED REPORT: 

At the request of the client, each sample point was modified to include "SG" at the start of the identifier. 
Additionally, duplicate samples were modified to include "-01" or "-02" at the end of the identifier. 

/ h | OU | © fig ftirssby AYOUB 
Li¥a Norosky, Program Mahager Date 

S 
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Joblink: 810178 , DATE: 07/14/94 DATA SUMMARY REPORT 
PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB SG-AB SG-AB SG-CC-0O1 SG-CC-01 SG-CC-0O1 SG-CC-02 SG-CC-02 
ETC Sample Number: MF1536 MF1541 MF1546 MF1539 MF1544 MF1549 MF1540 MF1545 

Sample Date: 931220 931220 931220 931220 931220 931220 931220 + 931220 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : 

ZPA METHOD 200 SERIES - METALS (ARO8) 

Antimony, Total mg/L <.005 - - <.005 - - <.005 - 
Arsenic, Total mg/L = <.005 - - <.005 - - <.005 - 
Barium, Total mg/L ~ .010 - - -010 - - 011 - 
Beryllium, Total mg/L <.001 - - — <.001 - - <.001 - 
Boron, Total mg/L <.100 - - <.100 - - <.100 - 

Calcium, Total mg/L 25.7 - - 19.0 - - 18.9 - 
Chromium, Total mg/L <.020 - - <.020 - - <.020 - 
Iron, Total mg/L .239 - - .457 - - .457 - 
Magnesium, Total mg/L 11.8 - - 8.44 - - 8.30 - 
Manganese, Total mg/L 034 - - -051 - - .050 - Ww 

<4] Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 
S Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

| | Potassium, Total mg/L <1.00 - - 1.20 - - <1.00 - 
S Selenium, Total mg/L <.005 - - <.005 - - <.005 - 

Silver, Total mg/L <.010 - - <.010 - - <.010 - 

Sodium, Total mg/L 3.09 - - 2.68 - - 2.61 - 
Thallium, Total mg/L <.005 - - <.005 - - <.005 - 
Aluminum ug/L - 16.9 - - 35.6 - - 35.4 
Cadmium ug/L - O11 - - .014 - oo .014 
Copper ug/L - 147 - - 246 - - 243 

Lead ug/L - 095 - - 255 - - 204 
Mercury ug/L - .002 - - .002 - - .OO1 
Zinc ug/L - . 740 - - 1.18 - - 1.26 
Iron mg/L - - 213 ~ - .417 - - 
Manganese mg/L - - 031 - - .047 - -
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Joblink: 810178 DATE: 07/14/94 

DaTA SUMMARY REPORT 
PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-CC-02 SG-V SG-V SG-V SG-Y SG-Y SG-Y 

ETC Sample Number: MF1550 MF1537 MF1542 MF1547 MF1538 MF1543 MF1548 

=. Sample Date: 931220 931220 931220 931220 931220 931220 931220 . 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD 200 SERIES - METALS (ARO8) 

Antimony, Total mg/L - <.005 - - <.005 - - | 

Arsenic, Total mg/L - <.005 - - <.005 - - 
Barium, Total mg/L - <.010 - - <.010 - - 
Beryllium, Total mg/L - <.001 - - <.001 - - 
Boron, Total mg/L - .106 - - <.100 - - 

Calcium, Total mg/L - 23.9 - - 14.8 - - 
Chromium, Total mg/L - <.020 - - <.020 - - 
Iron, Total mg/L - .389 - - .391 - - 
Magnesium, Total mg/L - 10.6 - - 6.34 - - 
Manganese, Total mg/L - .045 - - .038 - - 

Lo 
~,| Molybdenum, Total mg/L - <.020 - - <.020 - - 

| | Nickel, Total mg/L - <.030 - - <.030 - - 
‘} Potassium, Total mg/L - <1.00 - - <1.00 - ~ 
No} Selenium, Total mg/L - <.005 - - <.005 - - 
*! silver, Total mg/L - <.010 - - <.010 - - 

Sodium, Total mg/L - 2.90 - - 2.31 - - 
Thallium, Total mg/L - <.005 - - <.005 - ~ 
Aluminum ug/L - - 37.7 - - 30.2 - 
Cadmium ug/L - - ~O11 - - .039 - 
Copper ug/L - - .180 ~ - 4.09 oe 

Lead ug/L - - 198 - - 225 - 
Mercury ug/L - - .002 - - .002 © = 
Zinc 7 ug/L - ~ 1.04 ~ - 2.44 - 
Iron mg/L .414 - - .356 - - .404 
Manganese mg/L .048 - - .041 - - .037
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Joblink: 810178 : DATE: 07/14/94 

DaTA SuMMARY REPORT 
, PAGE: 3 

ve Company: FOTH & VAN DYKE | 

f | 

Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V 

ETC Sample Number: MF1536 MF1551 MF1539 MF1554 MF1540 MF1555 MF1537 MF1552 

Sample Date: 931220 931220 931220 931220 931220 931220 931220 - 931220 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units , 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Hardness as CaCO3 mg/L 113 - 81.6 ~ 81.8 - 105 - 
Alkalinity as CaC03 mg/L 113 - 72.0 - 77.0 - 94.0 - 
Alkalinity,Bicarbonate CaCcO3 mg/L 113 - 72.0 | - 77.0 - 94.0 - 
Alkalinity, Carbonate as CaCO3 mg/L <5.00 - <€5.00 - <5.00 - <5.00 - 

Fluoride mg/L <.100 - <.100 - - <.100 - <.100 - 
Conductivity umhos 225 - 160 - 156 - 204 - 
Chemical Oxygen Demand (COD) mg/L <20.0 - 21.0 - 22.0 - 21.0 - 
pH std 7.60 ~ 7.40 - 7.40 - 7.40 - 

Oo Turbidity NTU 1.30 - 3.70 - 3.40 - 3.10 - 

Ny Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 
l,}| Total Dissolved Solids (TDS) mg/L 122 - 84.0 - 91.0 - 154 - 

| | Chloride mg/L 3.22 - 2.69 - 2.72 - 2.86 - 
| Nitrate as N mg/L 983 - .918 - .918 - .941 - 

Sulfate as S04 mg/L 5.21 - 4.12 - 4.14 - 4.75 - 

Oil and Grease mg/L <1.00 - <1.00 - <1.00 - <1.00 - 
Phosphorus mg/L <.050 - <.050 - <.050 - <.050 - 
Phosphorus as P, dissolved mg/L <.050 - <.050 - <.050 - <.050 - 
Anions meq/1 2.07 ~ 1.36 - 1.44 - 1.74 - 
Cations | meq/1 2.39 - 1.79 - 1.74 - : 2.19 - 

Cation and Anion Balance % 7.17 - 13.8 - 9.41 - 11.6 - 
Sodium Absorption Ratio (SAR) std .127 - .129 - .126 - 124 - 
Ammonia as N mg/L <.100 - .493 - .515 - .482 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .756 - .616 - .616 - .560 - 
Biochemical Oxygen Demand mg/L - <1.00 - 2.00 - <1.00 ~ <1.00
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Joblink: 810178 DATE: 07/14/94 
DaTA SUMMARY REPORT 

PAGE: 4 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-Y SG-Y 
ETC Sample Number: MF1538 MF1553 

Sample Date: 931220 931220 
Facility Code: FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - 
Hardness as CaCO3 mg/L 72.9 
Alkalinity as CaCO3 mg/L 56.0 - 

| Alkalinity, Bicarbonate CaCO3 mg/L 56.0 - 
Alkalinity,Carbonate as CaCO3 mg/L <5.00 - 

Fluoride mg/L <.100 - 
Conductivity umhos 127 - 
Chemical Oxygen Demand (COD) mg/L 31.0 - | 

Go| PH std 7.50 - 
. Turbidity NTU 2.00 - 

| 
oO! Solids, total suspended mg/L <5.00 - 

5] Total Dissolved Solids (TDS) mg/L 82.0 - 
Oo] Chloride mg/L 2.39 - 

Nitrate as N mg/L .814 - 
Sulfate as S04 mg/L 3.47 - 

Oil and Grease mg/L <1.00 - 
Phosphorus mg/L = <.050 - | 
Phosphorus as P, dissolved mg/L <.050 - 
Anions meq/1 1.07 - | | 

Cations meq/1 1.36 - | 

Cation and Anion Balance % 11.9 - ; 

Sodium Absorption Ratio (SAR) std .127 - 
Ammonia as N mg/L .112 - 

| Nitrogen, Total Kjeldahl (TKN) mg/L .532 ~ 
Biochemical Oxygen Demand mg/L - <1.00
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i. : 
| 
| July 14, 1994 

‘iad 

CLIENT: FOTH & VAN DYKE 
| P.O. BOX 19012 

An ETC Laboratory | 2737 S. RIDGE ROAD 
| GREEN BAY, WI 54307-9012 

| ATTN: RUSS JANESHEK 

320 Tesconi Circle | JOBLINK: 810249 AMENDED REPORT 
| PROJECT: TASK 5.13 

- Suite G | . 

| ANALYSIS 

Santa Rosa, CA | 

95401 | 
| EPA METHOD 200 SERIES - METALS 

Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY,BICARBONATE CACO3; 

. | ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; BIOCHEMICAL OXYGEN DEMAND; 
(707) 544-5570 ' CATION AND ANION BALANCE; CATIONS; CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; 

CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; HARONESS AS CACO3; NITRATE AS N; 
| Eacsimile NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); PH; PHOSPHORUS; 

- PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); SOLIDS, TOTAL SUSPENDED; 
(707) 544-4906 | SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

I 

! SAMPLE SAMPLE SAMPLE SAMPLE DATE 

@ NUMBER POINT MATRIX DATE IN LAB 

| MF1857 SG-AB LIQUID 01-10-94 01-12-94 
| MF1858 SG-Y-01 LIQUID 01-10-94 01-12-94 

MF 1859 SG-Y-02 LIQUID 01-10-94 01-12-94 
| MF 1860 SG-V LIQUID 01-10-94 01-12-94 
|  MPF1861 SG-AB LIQUID 01-10-94 01-12-94 
| MF 1862 SG-Y-01 LIQUID 01-10-94 01-12-94 

MF 1863 SG-Y-02 LIQUID 01-10-94 01-12-94 
| MF1864 SG-V LIQUID 01-10-94 01-12-94 
| MF 1865 SG-AB LIQUID 01-10-94 01-12-94 
| MF1866 SG-Y-01 LIQUID 01-10-94 01-12-94 
| MF1867 $G-Y-02 LIQUID 01-10-94 01-12-94 
|  MF1868 SG-V LIQUID 01-10-94 01-12-94 
| MF 1869 SG-AB LIQUID 01-10-94 01-12-94 
| MF1870 | SG-Y-01 LIQUID 01-10-94 01-12-94 

«MF 1871 . S$G-Y-02 . LIQUID 01-10-94 01-12-94 
|  MF1872 SG-V LIQUID 01-10-94 01-12-94 
' MF2369 BOTTLES NOT APPLICABLE NOT APPLICABLE 01-12-94 
| 

. | 
t 

| 

| 

' This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
! of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

| No responsibility or liability for the reliance hereon or use hereof by anyone other than the above 
| named client. 

| 
| 
po J ) 

/\ Jy 7 7 | hi . /. 5 

A division of / | Le 4 Lid Me BO CLVCI ALG HIF] 

. Jennifer L./Roseberry, VP/General Manager Date 
BI Environmental / bY . Ji oe of / / 

Sciences Group. Inc. “ - wv [| 3.7-9-31 Ln 
aa | Ch aE 

REVISED 

NA ~~
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e 

FOTH & VAN DYKE oo. 

JULY 18, 1994 

810249 AMENDED , 

SAMPLE MATRIX: LIQUID EPA EPA 

Parameter Prep Method Analysis Method 7 

ICP Metals 3015 200.7 
Total Aluminum* NA 200.8 
Total Antimony 3015 204.2 

Total Arsenic 3015 206.2 
Total Cadmium* “* 200.8 

: Total Copper* *e 200.8 

Total Lead* ae 200.8 ; 

Total Mercury* + : " 

Total Selenium 3015 270.2 

Total Thallium 3015 279.2 

Total Zinc* NA 200.9 . 

. Alkalinity as CaCc03 NA 310.1 
Bicarbonate as CaC03 NA 310.1 
Carbonate Alkalinity as CaC0O3 NA 310.1 

Ammonia as N 350.2 350.2 

- Anions CALC CALC . 

Cation & Anion Balance CALC CALC | 

Cations CALC CALC 

Chemical Oxygen Demand NA 410.4 
Chloride NA 300.0 

Conductivity NA 9050 
Total Cyanide 9010 9010 
Fluoride NA 340.2 

| Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 
Total Kjeldahl Nitrogen 351.3 351.3 
Oil & Grease 9070 413.2 
pH NA 9040 
Phosphorus 365.3 365.3 

Phosphorus as P, Dissolved 365.3 365.3 

Sodium Absorption Ratio (SAR) CALC CALC 

Total Suspended Solids NA 160.2 

Sulfate as S04 NA 300.0 
Total Dissolved Solids NA 160.1 
Turbidity NA 180.1 
Biochemical Oxygen 405.1 405.1 

Demand++ 

* ANALYSES PERFORMED BY BATTELLE MARINE SCIENCES LAB . 

*%* PREP METHOD APOC EXTRACTION 

+t COLD VAPOR ATOMIC FLUORESCENCE 

+t ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE INC 

ns 

3./-9-32 ©



| PAGE 3 OF 3 

§ ome _ ana 

anta Rosa 

FOTH & VAN DYKE oS 
14 JULY 1994 

| EXECUTIVE SUMMARY 
ETC JOBLINK 810249 

(SECOND AMENDED REPORT) 

- On 12 January 1994 ETC-Santa Rosa received samples SG-AB, SG-Y-01, SG-Y-02, and SG-V from Foth & Van Dyke via 

Federal Express. The cooler temperatures were both O0°C upon receipt at the laboratory. The samples were 
- analyzed as specified on the preceding page. This amended report includes results for low level metals 

| analyses performed by Batelle; these results were not available when the original report was issued. 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for iron, manganese, and 
phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; 
these results reflect total parameters. 

Samples SG-AB, SG-Y-01, SG-Y-02, and SG-V were received past the method-recommended holding time for pH 
analysis. 

Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD) analyses were performed 

- by Northern Lake Service, Inc. 

CALCULATIONS: 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
© | and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

LOW LEVEL METALS ANALYSES: 

Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for Zinc. 

For the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by quantification using 
ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included four standard reference materials (QC Spikes), three matrix spikes and two duplicates. 

Only one QC Spike is reported for each analyte on the tabled QC; for cases where there is data for more than 
one QC spike or matrix spike, recovery information may be obtained from raw data copies included herein. When 

the procedural blank is accounted for, the QC Spike results are usually within +/- 25% of the certified value. 
The relative percent difference for Zinc was slightly greater than the criteria of +/- 25%. 

AMENDED REPORT: . 

At the request of the client, samples SG-AB, SG-Y-01, and SG-Y-02 were re-analyzed for Ammonia and Total 

Kjeldahl Nitrogen; results of the re-analysis are included with this amended report. Detection limits for 
alkalinity analyses were originally reported at 20 mg/L; these have been corrected to 5 mg/L. Additionally, 
the sample identifier for Y-2 (SG-Y-02) was incorrectly entered into the laboratory computer system as Y-Z; 
this has been corrected in the amended report. 

SECOND AMENDED REPORT: 
At the request of the client, each sample point was modified to include "SG" at the start of the identifier. 
Additionally, duplicate samples were modified to include "-01" or "-02" at the end of the identifier. 

j 4 ‘i <8 

© f. Ip f layne / bi | 

Lisa Norosky, Program Manager ' Date
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Joblink: 810249 | DATE: 07/14/94 

DATA SUMMARY REPORT | 
| PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB SG-AB SG-AB SG-V SG-V SG-V SG-Y-01 SG-Y-0O1 

ETC Sample Number: MF1857 MF1861 MF1865 MF1860 MF1864 MF1868 MF1858 MF1862 

Sample Date: 940110 940110 940110 940110 940110 940110 940110 - 940110 

. Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units 

ZPA METHOD 200 SERIES - METALS (ARO8) 

Antimony, Total mg/L <.005 - - <.005 - - <.005 - 

Arsenic, Total mg/L <.005 - - <.005 - - <.005 - 

Barium, Total mg/L .012 - - .012 - - .012 - 

Beryllium, Total mg/L <.001 - -  <.001 - - <.001 - 

Boron, Total mg/L <.100 - - <.100 - - <.100 ~ 

Calcium, Total mg/L 26.9 - ~ 25.4 - - 15.6 - 

Chromium, Total mg/L <.020 - - <.020 - - <.020 - 

Iron, Total mg/L .252 - - .392 - os .420 - 

Magnesium, Total mg/L 13.0 - - 12.6 - - 7.24 - 

| Manganese, Total mg/L .076 - - .092 - - .079 - 

| Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 

“~!) Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

yx i | potassium, Total mg/L <1.00 - - <1.00 - - <1.00 - 

¢ | | Selenium, Total mg/L <.005 - - <.005 - - <.005 - 

® | Silver, Total mg/L <.010 - - <.010 - - <.010 - 

Sodium, Total mg/L 2.96 - - 2.96 - - 2.43 - 

Thallium, Total mg/L <.005 - - <.005 - - <.005 - 

Aluminum ug/L - 19.5 - - 19.7 - : - 57.6 

Cadmium ug/L - .0O11 - - .013 - - .010 

Copper ug/L - 135 ~ - .179 - oo .137 

Lead ug/L - 081 - - .145 - - .098 

Mercury ug/L ~ O01 - - .001 - - .002 

Zinc ug/L - . 740 - - 1.04 - - 1.41 

Iron mg/L - - .092 - - .152 - - 

Manganese mg/L - - .050 - - .064 - -
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Joblink: 810249 DATE: 07/14/94 
DaTA SUMMARY REPORT 

PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-Y-0O1 SG-Y-02 SG-Y-02 SG-Y-02 
ETC Sample Number: MF1866 MF1859 MF1863 MF1867 

Sample Date: 940110 940110 940110 940110 . 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD 200 SERIES - METALS (ARO08) 

Antimony, Total mg/L - <.005 - - 
Arsenic, Total mg/L - <.005 - - 
Barium, Total mg/L ~ .012 - - 
Beryllium, Total mg/L - <.001 - | - 
Boron, Total mg/L - <.100 - - 

Calcium, Total mg/L ~ 15.4 - - 
Chromium, Total mg/L - <.020 - - 
Iron, Total mg/L - .419 - - 
Magnesium, Total mg/L - 7.26 - - 
Manganese, Total mg/L ~ .079 - - 

« | Molybdenum, Total mg/L - <.020 ~ ~ 
, Nickel, Total mg/L - <.030 - - 
o Potassium, Total mg/L - <1.00 - - 

!| Selenium, Total mg/L - <.005 - - 
tal Silver, Total mg/L - <.010 - - | 

Sodium, Total mg/L - 2.44 - - 
Thallium, Total mg/L - <.005 - - 
Aluminum ug/L - - 37.4 - 
Cadmium ug/L - - .010 - 
Copper ug/L - - 122 - | 

Lead ug/L - - .141 - 

Mercury ug/L - - .003 - 
Zinc ug/L - - 1.18 - 
Iron mg/L .304 - - .296 
Manganese mg/L .075 - - .073



Joblink: 810249 | DATE: 07/14/94 
DATA SUMMARY REPORT 

| PAGE: 3 

Company: FOTH & VAN DYKE 

| Sample Point ID: SG-AB SG-AB SG-V SG-V SG-Y-01 SG-Y-01 SG-Y-02 SG-Y-02 

ETC Sample Number: MF1857 MF1869 MF1860 MF1872 MF1858 MF1870 MF1859 MF1871 

Sample Date: 940110 940110 940110 940110 940110 940110 940110 .940110 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units . | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 : - 
pH std 7.66 - 7.04 - 7.26 = 7.11 - 

Solids, total suspended mg/L <5.00 - 8.00 - <5.00 - <5.00 - 
| Hardness as CaCO3 mg/L 129 - 122 - 72.7 - 87.8 - 

Fluoride mg/L <.100 - <.100 | - <.100 - <.100 - 

Conductivity umhos 251 - 238 - 144 - 143 - 
Total Dissolved Solids (TDS) mg/L 144 - 102 - 113 - 132 ~ 
Oil and Grease, (IR) mg/L <1.01 - <1.02 - <1.01 - <1.04 - 
Turbidity NTU 1.40 - 2.10 - 1.40 - 1.20 - 

: Phosphorus mg/L <.050 - <.050 - <.050 - <.050 - 

* | Phosphorus as P, dissolved mg/L <.050 - <.050 - <.050 - <.050 - 
1] Alkalinity as CaCo3 mg/L 124 - 117 - 64.0 - 66.0 - 
 Alkalinity,Bicarbonate CaCO3 mg/L 124 - 117 - 64.0 - 66.0 - 

Alkalinity,Carbonate as CaCO3 mg/L <5.00 - <5.00 - <5.00 - <5.00 - 
OY Chloride mg/L 3.48 - 3.10 - 2.53 - 2.50 o- 

Nitrate as N mg/L .985 - ~951 - .844 - .842 - 
Sulfate as S04 mg/L 5.91 - 5.47 - 3.94 - 3.90 - 
Sodium Absorption Ratio (SAR) std .117 - : .120 - .127 - .128 - 
Cations | meq/1 2.54 - 2.43 - 1.48 - | 1.47 - 
Anions meq/1 2.27 - 2.14 - 1.22 - 1.25 - 

Cation and Anion Balance % 5.62 - 6.52 - 9.77 - -8.25 - 
Chemical Oxygen Demand (COD) mg/L <20.0 - <20.0 ~ 33.0 - 30.0 - 
Ammonia as N © mg/L .570 - .392 - .810 - .680 oe 
Nitrogen, Total Kjeldahl (TKN) mg/L 3.30 - .980 - 1.76 - 2.32 - 
Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 - <3.00
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RECEIVED 

AUGUST 31, 1994 4 
| | | FOTH & VAN DYKE 

| CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 

An ETC Laboratory 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

| ATTN: RUSS JANESHEK | 

320 Tesconi Circle JOBLINK: 810428 
PROJECT: | 

_ Suite G , 
| ANALYSIS 

Santa Rosa, CA . 

95401 EPA METHOD 200 SERIES - METALS 

Televh CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 

elephone ALKALINITY, BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 
(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONOUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

i. HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (CIR); 

Facsimile PH: PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 

SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 
© NUMBER POINT MATRIX DATE BY LAB 

MF2881 SG-CC-01 WATER 02-07-94 02-11-94 
MF2882 SG-CC-02 WATER 02-07-94 02-11-94 
MF2883 SG-V-01 WATER 02-07-94 02-11-94 
MF2884 SG-AB-01 WATER 02-07-94 02-09-94 
MF2885 SG-CC-01 WATER 02-08-94 02-09-94 
MF2886 SG-CC-02 WATER 02-08-94 02-09-94 
MF2887 SG-vV-01 WATER 02-08-94 02-09-94 
MF2888 SG-AB-01 WATER 02-08-94 02-09-94 
MF 2889 $G-CC-01 WATER 02-07-94 02-09-94 
MF2890 SG-CC-02 WATER 02-07-94 02-09-94 
MF2891 SG-V-01 WATER 02-07-94 02-09-94 
MF2892 SG-AB-01 WATER 02-07-94 02-09-94 
MF2893 SG-CC-01 WATER 02-07-94 02-09-94 

MF2894 SG-CC-02 WATER 02-07-94 02-09-94 
MF2895 SG-V-01 WATER 02-07-94 02-09-94 
MF2896 SG-AB-01 WATER 02-07-94 02-09-94 
MF3326 . BOTTLES NOT APPLICABLE NOT APPLICABLE 02-09-94 
MF3327 QCCHARGES NOT APPLICABLE NOT APPLICABLE 02-09-94 

‘This report is “PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
of the above named client only PACE) Incorporated, assumes no responsibility or liability for the 
reliance hereon or 2 other than the above named client. 

LMU AZO lt] O24 
Jennife PT) , Lab Director / Date 

A division of 

@-: Environmental 

Sciences Group, Inc 

| 3./-9-41 seq C2 1998



PAGE 2 OF 3 

ETC 
| ; 5 

FOTH & VAN DYKE 

AUGUST 25, 1994 a 

810428 AMENDED 

SAMPLE MATRIX: LIQUID EPA EPA 

. . Parameter Prep Method Analysis Method 

ICP Metals 3015 200.7 

Total Antimony 3015 204.2 ° 

) Total Arsenic 3015 206.2 

Total Potassium** 3010 6010 

Total Thallium 3015 279.2 

Aluminum* NA | 200.8 

Cadmium* APDC EXTRACTION 200.8 

Copper* APOC EXTRACTION 200.8 

Lead* APDC EXTRACTION 200.8 

Mercury* $ t 

Zinc* NA 200 .9m 

Alkalinity as CaC03 NA 310.1 

Alkalinity, Hydroxide as CaCO3 NA 310.1 

Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaCc03 NA 310.1 

. Ammonia as N 350.2 350.2 

Anions NA CALC. 

Cations NA CALC. 

Cation & Anion Balance NA CALC. 

Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide NA 9010 ©} 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

| Nitrate as N NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 413.2 413.2 

pH NA 9040 

Phosphorus 365.3 365.3 

| Phosphorus as P, Dissolved NA 365.3 

Sodium Absorption Ratio NA CALC. . 

Total Suspended Solids NA 160.2 

Sulfate as S04 NA 300.0 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand** 

* ANALYSIS PERFORMED BY BATELLE MARINE SCIENCES LABORATORY 

+ COLD VAPOR ATOMIC FLUORESCENCE 

** ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

ns 

3./-9-42



PAGE 3 OF 3 

Santa Rosa | 

FOTH & VAN DYKE 
24 AUGUST 1994 | 

EXECUTIVE SUMMARY 

ETC JOBLINK 810428 
(SECOND AMENDED REPORT) 

On 09 February 1994 ETC-Santa Rosa received sample SG-AB-01 from Foth & Van Dyke via Federal Express. The cooler 
temperature was 0°C upon receipt at the laboratory. On 11 February samples SG-CC-01, SG-CC-02, and SG-V-01 were 

: received. The cooler temperature was O°C upon receipt. The samples were analyzed as speciffed on the preceding 
page. 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for iron, manganese, and 
phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; these 
results reflect total parameters. 

Samples SG-CC-01, SG-CC-02, SG-V-01, and SG-AB-01 were received past the method-recommended holding time for pH 
analysis. Samples SG-CC-01, SG-CC-02, and SG-V-01 were received past the method-recommended holding times for 
Nitrate and Turbidity analyses; analysis proceeded at the client's request. 

Due to a laboratory error ammonia analyses for samples SG-CC-01, SG-CC-02, and SG-V-01 were originally performed 
| on unpreserved sample aliquots. The recommended holding time for this analysis had expired upon initiation of re- 

-- analysis; ammonia data for these three samples was deemed unusable by the client and is not reported herein. 

Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD) analyses were performed by 
| Northern Lake Service. 

| CALCULATIONS: 

Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were obtained by 

calculation using analytical data. The Cations reflect resuits for Calcium, Magnesium, Potassium, and Sodium; the 
Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

LOW LEVEL METALS ANALYSES: } 
Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for Zinc. For 
the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by quantification using ICP-MS. 
Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one Qc Spike 
is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix spike or 
replicate, recovery information may be obtained from raw data copies included herein. When the procedural blank 

is accounted for, the QC Spike results are usually within +/- 25% of the certified value. The Lead matrix spike 

value was higher than the +/- 125% criterion, but the blank spike result was acceptable. The RPD for Zinc was 
slightly greater than the criteria of +/- 25%. 

AMENDED REPORT: 

At the request of the client, sample identifiers as listed on the Chain of Custody Record were edited to add "SG" 
prior to each identifier and either "-01" or "-02" after each identifier. The new sample identifiers are reflected 
in this amended report. 

SECOND AMENDED REPORT: : 
At the time of analysis of these samples, ETC did not hold certification for Potassium with Wisconsin DNR. At the 

_ fequest of the client, the samples were re-analyzed at Northern Lake Service (NLS) for this parameter. Potassium 
results from NLS are reflected in this amended report. Additionally, bicarbonate alkalinity and total alkalinity 

results were corrected to reflect a reporting detection limit of 20 mg/L instead of 5 mg/L; these samples were not 
analyzed for low-level alkalinity. Lastly, the reporting detection limit for carbonate alkalinity was changed to 

"N/A", as this result is determined by calculation and, therefore, does not have an associated detection limit. 
Hydroxide alkalinity data was added for consistency with later joblinks. 

© js [; 4 Geer Life (NEVIS 3./-9-43 
Lisa Norosky, Program/Manager Date 
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Joblink: 810428 DATE: 08/24/94 
DATA SUMMARY REPORT 

PAGE: 1 
Company: FOTH & VAN DYKE | 

Sample Point ID: SG-AB-01 SG-CC-01 SG-CC-02 SG-V-01 | 
ETC Sample Number: MF2888 — MF2885 MF2886 MF2887 

oO Sample Date: 940208 940208 940208 940208 
| Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC : 

Parameters | Units 

ZPA METHOD 200 SERIES - METALS (ARO08) 

Aluminum ug/L 8.04 20.4 20.5 27.7 
Cadmium ug/L .004 .017 .007 .008 | 
Copper ug/L .151 391 .203 .199 
Lead ug/L .077 -136 142 | .138 

Mercury ug/L .0009 .001 .001 .001 

Zinc ug/L -910 1.57 1.05 1.05 | 

Uo Sample Point ID: SG-AB-01 SG-AB-01 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V-01 SG-V-01 

~ ETC Sample Number: MF2884 MF2896 MF2881 MF2893 MF2882 MF2894 MF2883 MF2895 
1 Sample Date: 940207 940207 940207 940207 940207 940207 940207 940207 

fk : Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 
Hardness as CaC0O3 mg/L 124 - 104 - 104 - 126 - 
Nitrogen, Total Kjeldahl (TKN) mg/L 4.48 - 1.62 - 1.46 - | 1.82 - 
Fluoride mg/L <.100 - ~  €.100 - <.100 - <.100 - 

pH std 6.52 - 6.39 - 6.47 - 6.54 - 
Total Dissolved Solids (TDS) mg/L 153 - 122 - 131 - 153 - 
Chemical Oxygen Demand (COD) mg/L <20.0 - 22.0 - 20.0 - <20.0 - 
Conductivity umhos 257 - 213 - 215 - 248 - 
Alkalinity as CaCO3 mg/L 122 - 97.0 - 102 - 122 - 

Alkalinity,Bicarbonate CaCco3 mg/L 122 - 97.0 - 102 - 122 - 
Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 oe 
Chloride mg/L 3.12 = 3.03 - 2.93 oo 2.95 ° - 
Nitrate as N mg/L .544 - ~555 - .509 - -501 - 
Sulfate as S04 mg/L 6.37 - 5.22 - 5.16 - 5.70 - 

Sodium Absorption Ratio (SAR) std .111 - .113 - .114 - .106 - 
Cations meq/1 2.72 - 2.27 - 2.26 - 2.70 - 
Anions meq/1 2.23 - 1.79 - 1.87 - 2.21 - 
Cation and Anion Balance % 9.84 - 11.7 - 9.54 - 10.0 -
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Joblink: 810428 DATE: 08/24/94 
DaTA SUMMARY REPORT 

PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB-01 SG-AB-01 SG-CC-01 SG-CC-0O1 SG-CC-02 SG-CC-02 SG-V-01 SG-V-0O1 

ETC Sample Number: MF2884 MF2896 MF2881 MF2893 MF2882 MF2894 MF2883 MF2895 

‘ Sample Date: 940207 940207 940207 940207 940207 940207 940207 940207 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

| Parameters Units : 

ONVENTIONALS (ARS55) ) 

Turbidity NTU 1.31 - 3.15 - 3.21 - 4.23 - 

Phosphorus mg/L <.050 - <.050 - .194 - .050 - 

Phosphorus as P, dissolved mg/L <.050 - <.050 - <.050 - <.050 - 

Oil and Grease, (IR) mg/L <1.02 - <1.00 . - <1.03 - <1.01 : - 

Ammonia as N — mg/L .459 - - - - - - - 

Alkalinity, Hydroxide as CaCO3 mg/L ) - 0 - 0 - 0 | - 

bo Biochemical Oxygen Demand mg/L - 6.00 - 8.00 - 7.00 - 6.00 

~ 
& Sample Point ID: SG-AB-0O1 SG-AB-O1 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V-01 SG-V-01 

kK ETC Sample Number: MF2884 MF2892 MF2881 MF2889 MF2882 MF2890 MF2883 MF2891 

On Sample Date: 940207 940207 940207 940207 940207 940207 940207 940207 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units 

| EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - .091 - .290 - .330 - .176 

Manganese mg/L - .051 - .097 - .096 oo. .O71 

Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total mg/L .O11 - .014 - .014 - * .014 - 

: Beryllium, Total mg/L  <.001 - <.001 - <.001 - <.001 - 
Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 29.0 - 24.9 - 24.8 - 29.7 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Iron, Total mg/L 222 - .502 - .488 - 410 - 

Magnesium, Total mg/L 13.6 - 10.8 = 10.8 - 13.1 - 

Manganese, Total mg/L .077 - .132 - .129 ot .117 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Nickel, Total mg/L <.030 - <.030 - <.030 - <.030 - 

| Potassium, Total mg/L .840 - .820 - .860 - 960 - 

Selenium, Total mg/L <.005_. - <.005 oo. <.005 - <.005 - 

Silver, Total mg/L <.010 - <.010 - <.010 - <.010 - 

; Sodium, Total mg/L 2.90 - 2.68 - 2.70 - 2.76 -



Joblink: 810428 | | DATE: 08/24/94 

| DATA SUMMARY REPORT 
PAGE: 3 

Company: FOTH & VAN DYKE | 

Sample Point ID: SG-AB-01 SG-AB-0O1 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V-01 SG-V-01 

; ETC Sample Number: MF2884 MF2892 MF2881 MF2889 MF2882 MF2890 MF2883 MF2891 

Sample Date: 940207 940207 940207 940207 940207 940207 940207 940207 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

RPA METHOD - 6010/7000 SERIES METALS (AR72) 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Lo 
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© AUGUST 25, 1994 

| 
CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 
An ETC Laboratory 2737 S. RIDGE ROAD 

GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 810596 AMENDED | 
PROJECT: 

_ Suite G 

ANALYSIS 

Santa Rosa, CA 

95401 
. 

| EPA METHOD 200 SERIES - METALS 

Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY,BICARBONATE CACO3; 

707) 544-5570 ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; BIOCHEMICAL OXYGEN DEMAND; 

(707) ” CATION AND ANION BALANCE; CATIONS; CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; 

CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; HARONESS AS CACO3; NITRATE AS N; . 

7 Facsimile NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); PH; PHOSPHORUS; 
~~ PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); SOLIDS, TOTAL SUSPENDED; 

(707) 544-4906 SULFATE AS S04: TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE SAMPLE SAMPLE SAMPLE DATE 

@ NUMBER POINT MATRIX DATE IN LAB 

MF3665 SG-CC-01 LIQUID 03-07-94 03-09-94 
MF3666 $G-CCc-02 LIQUID 03-07-94 03-09-94 

MF3667 SG-Y-01 LIQUID 03-07-94 03-09-94 

MF3668 SG-V-01 LIQUID 03-07-94 03-09-94 

MF3669 SG-AB-01 LIQUID 03-07-94 03-09-94 

MF3670 SG-CC-01 LIQUID 03-07-94 03-09-94 

MF3671 SG-CC-02 LIQUID 03-07-94 03-09-94 

MF3672 SG-Y-01 LIQUID 03-07-94 03-09-94 

MF3673 SG-V-01 LIQUID 03-07-94 03-09-94 

| MF3674 SG-AB-01 LIQUID 03-07-94 03-09-94 

MF3688. S$G-CC-01 LIQUID 03-07-94 03-09-94 

MF3689 $G-CC-02 LIQUID 03-07-94 03-09-94 

MF3690 SG-Y-01 LIQUID 03-07-94 03-09-94 

| MF3691 SG-V-01 LIQUID 03-07-94 03-09-94 

|  MF3692 SG-AB-01 LIQUID 03-07-94 03-09-94 

| MF3693 SG-CC-01 LIQUID 03-07-94 03-09-94 

| MF3694 : SG-CC-02 LIQUID 03-07-94 03-09-94 

| MF3695 - SG-Y-01 LIQUID 03-07-94 03-09-94 

| MF3696 SG-V-01 LIQUID 03-07-94 03-09-94 

| MF3697 SG-AB-01 LIQUID 03-07-94 03-09-94 

| MF4210 BOTTLES NOT APPLICABLE NOT APPLICABLE 03-09-94 

| 
| This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

| no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 

| named client. 

| Jo 77) 
| v ) 
: 4) 7 

A division of | —_— lib /, LIEKEFPAY 4 MLCT] 

APBI Environmental | ennifer %. Roseberry, NP/General Manag¢r Date 

Sciences Group, Inc. : W/ /) 

: 3.7-9-54 eA nk 

| Aug 0. TTS
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FOTH & VAN DYKE 

AUGUST 25, 1994 ~ 

810596 AMENDED | 

SAMPLE MATRIX: LIQUID EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 200.7 

Total Antimony 3015 204.2 ° 

Total Arsenic 3015 206.2 

, Total Potassium** 3010 6010 

Total Thallium 3015 279.2 | 

\ Aluminum* NA 200.8 

Cadmi um* - APDC EXTRACTION 200.8 

Copper* APDC EXTRACTION 200.8 

Lead* APDC EXTRACTION 200.8 

Mercury* + + 

Zinc* NA 200.9m 

Alkalinity as CaC03 NA 310.1 

Alkalinity, Hydroxide as CaC0O3 NA 310.1 | 

Bicarbonate as CaC03 NA 310.1 

- Carbonate Alkalinity as CaC03 NA 310.1 

" Ammonia as N 350.2 350.2 

Anions NA CALC. 

Cations NA CALC. 

Cation & Anion Balance NA CALC. 

Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide NA 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

: Oil & Grease 413.2 413.2 

| pH NA 9040 

, Phosphorus 365.3 365.3 

: Phosphorus as P, Dissolved NA 365.3 

Sodium Absorption Ratio NA CALC. | . 

Total Suspended Solids NA 160.2 : 

Sulfate as S04 NA 300.0 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand** 

* ANALYSIS PERFORMED BY BATELLE MARINE SCIENCES LABORATORY 

+ COLD VAPOR ATOMIC FLUORESCENCE 

** ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

ns 

3.7-9-55 ©
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© SANA ROSA\ 

FOTH & VAN DYKE © 

24 AUGUST 1994 | 

EXECUTIVE SUMMARY 
ETC JOBLINK 810596 
(AMENDED REPORT) 

On 09 and 10 March 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The 

cooler temperatures were O°C upon receipt at the laboratory. The samples were analyzed as specified on the 

_ | preceding page. | . 

- At the request of the client, sample identifiers as listed on the Chain of Custody Record were edited to add "SG" 

prior to each identifier and either "-01" or "-02" after each identifier. The new sample identifiers are reflected 

in this report. 

Samples were filtered at the laboratory through a 0.45 yum filter prior to analysis for iron, manganese, and 

phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; these 

results reflect total parameters. 

| Samples SG-CC-01, SG-CC-02, SG-Y-01, SG-V-01, and SG-AB-01 were received past the method-recommended holding time 

for pH analysis. Samples SG-CC-01, SG-CC-02, SG-Y-01, SG-V-01, and SG-AB-01 were received on the date the method- 

recommended holding time was up for Nitrate and Turbidity analyses; the holding time could not be met for these 

tests. 

Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD) analyses were performed by 

Northern Lake Service. 

j CALCULATIONS: | 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Catiozi and Anion Balance were obtained by 

calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, and Sodium; the 

Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Ca:sonate, ar &icarbonate. 

LOW LEVEL METALS ANALYSES: 

Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for Zinc. For 

the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by quantification using ICP-MS. 

Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one QC Spike 

is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix spike or 

replicate, recovery information may be obtained from raw data copies included herein. When the procedural blank 

is accounted for, the QC Spike results are usually within +/- 25% of the certified value. The Lead matrix spike 

value was higher than the +/- 125% criterion, but the blank spike result was acceptable. The RPD for Zinc was 

slightly greater than the criteria of +/- 254. 

AMENDED REPORT: 

At the time of analysis of these samples, ETC did not hold certification for Potassium with Wisconsin DNR. At the 

request of the client, the samples were re-analyzed at Northern Lake Service (NLS) for this parameter. Potassium 

results from NLS are reflected in this amended report. Additionally, bicarbonate alkalinity and total alkalinity 

results were corrected to reflect a reporting detection limit of 20 mg/L instead of 5 mg/L; these samples were not 

analyzed for low-level alkalinity. Lastly, the reporting detection limit for carbonate alkalinity was changed to 

"N/A", as this result is determined by calculation and, therefore, does not have an associated detection limit. 

Hydroxide alkalinity data was added for consistency with later joblinks. 

' . h | (25 
i} cf t « fh} 

© isa Norosky, Program Manager Date 

3.7-9-56
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Joblink: 810596 DATE: 08/24/94 
DATA SUMMARY REPORT 

PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB-0O1 SG-CC-01 SG-CC-02 SG-V-01 SG-Y-01 

ETC Sample Number: MF3692 MF3688 MF3689 MF3691 MF3690 

- Sample Date: 940307 940307 940307 940307 940307 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

| Parameters Units . | 

ZPA METHOD 200 SERIES - METALS (ARO8) | | 

Aluminum ug/L 13.1 24.9 25.9 23.9 17.0 

Cadmium ug/L —.004 .005 .007 .005 .006 | 

Copper ug/L .177 217 .218 .204 .250 

Lead ug/L .110 .142 ~142 .160 .141 

Mercury ug/L .0O1 .002 .003 © .002 .002 

Zinc ug/L .110 1.11 1.44 1.70 1.57 | 

Sample Point ID: SG-AB-0O1 SG-AB-01 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V-01 SG-V-01 

ETC Sample Number: MF3669 MF3697 MF3665 MF3693 MF3666 MF3694 MF3668 -MF3696 

re Sample Date: 940307 940307 940307 940307 940307 940307 940307 940307 

. Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

0 Parameters Units 

Un 
~“ 

| ONVENTIONALS (AR55) 

| Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Chloride mg/L 3.13 - 3.11 - 3.22 - 3.12 - 
Nitrate as N mg/L 543 - .622 - -622 - | 535 - 

Sulfate as S04 mg/L 5.67 - 5.77 - 5.76 - 5.73 - 

Hardness as CaCO3 mg/L 110 - 102 - 104 - 110 - 

Chemical Oxygen Demand (COD) mg/L 10.0 - 17.0 - 15.0 - 18.0 - 
Conductivity umhos 209 - 205 - 203 - 211 - 

Alkalinity as CaCo3 mg/L 103 - 96.2 - 106 - 103 - 

Alkalinity,Bicarbonate CaCO3 mg/L 103 - 96.2 - 106 - 103 - 

Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 - 

Turbidity NTU 2.40 - 3.20 - 3.30 = 3.80 - 

Fluoride mg/L <.100 - <.100 = <.100 - <.100 - 

Phosphorus mg/L <.050 - <.050 - <.050 oo: <.050 - 

Phosphorus as P, dissolved mg/L <.050 - <.050 - <.050 - <.050 - 

Ammonia as N mg/L .112 - .112 - <.100 - .179 - 

Total Dissolved Solids (TDS) mg/L 129 - 125 - 135 - 125 - 

Sodium Absorption Ratio (SAR) std .106 - .121 - 113 - .107 - 

Cations meq/1 2.18 - 2.08 - 2.10 - 2.26 - 

Anions meq/1l 1.90 - 1.80 - 1.96 - 1.90 -



po | | 

Joblink: 810596 DATE: 08/24/94 

DaTA SUMMARY REPORT 
PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB-01 SG-AB-01 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V-01 SG-V-01 

ETC Sample Number: MF3669 MF3697 MF3665 MF3693 MF3666 MF3694 MF3668 MF3696 

. Sample Date: 940307 940307 940307 940307 940307 940307 940307 940307 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ONVENTIONALS (AR55) , 

Cation and Anion Balance % 6.83 - 7.38 - 3.47 - 8.50 - 

Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 

Oil and Grease, (IR) mg/L <1.00 - <1.00 - <1.00 - <1.00 - 

pH std 7.20 - 7.20° - 7.30 - 7.10 - 

Nitrogen, Total Kjeldahl (TKN) mg/L .560 - 392 - .308 - .392 - | 

Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - 0 - 

Biochemical Oxygen Demand mg/L = =—s- 5.00 - 5.00 - 5.00 - 8.00 

Sample Point ID: SG-Y-01 SG-Y-01 
ETC Sample Number: MF3667 MF3695 

bo Sample Date: 940307 940307 

° Facility Code: FVDGRNBCMC FVDGRNBCMC 
~ . | 

ce Parameters Units 
1 | 

Oo 
ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - | 

Chloride mg/L 2.98 - 
Nitrate as N mg/L .540 - 
Sulfate as S04 mg/L 5.61 - 
Hardness as CaC0O3 mg/L 93.2 - : 

Chemical Oxygen Demand (COD) mg/L 20.0 - 
Conductivity umhos 188 - , 

Alkalinity as CaCO3 mg/L 88.3 - 
Alkalinity, Bicarbonate CaC03 mg/L 88.3 - 
Alkalinity, Carbonate as CaCO3 mg/L 0 - 

Turbidity NTU 2.20 - : 
Fluoride mg/L <.100 os 
Phosphorus mg/L <.050 - 
Phosphorus as P, dissolved mg/L <.050 - 
Ammonia as N mg/L <.100 - | 

| Total Dissolved Solids (TDS) mg/L 135 - | 

Sodium Absorption Ratio (SAR) std .121 - | 

Cations meq/1 1.95 - 
Anions meq/1 1.66 -



Joblink: 810596 DATE: 08/24/94 

DATA SUMMARY REPORT 
PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-Y-01 SG-Y-01 
ETC Sample Number: MF3667 MF3695 

- Sample Date: 940307 940307 

| Facility Code: FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ONVENTIONALS (AR55) : 

Cation and Anion Balance % 8.02 - 

Solids, total suspended mg/L <5.00 - 

Oil and Grease, (IR) mg/L <1.00 - 

pH std - 7.10 - | 

Nitrogen, Total Kjeldahl (TKN) mg/L .504 - 

Alkalinity, Hydroxide as CaCO3 mg/L 0 - 

. Biochemical Oxygen Demand mg/L - 9.00 

Sample Point ID: SG-AB-01 SG-AB-01 SG-CC-0O1 SG-CC-O1 SG-CC-02 SG-CC-02 SG-V-01 SG-V-01 

ETC Sample Number: MF3669 MF3674 MF3665 MF3670 MF3666 MF3671 MF3668 MF3673 

bo Sample Date: 940307 940307 940307 940307 940307 940307 940307 940307 

e Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

~~ 

‘0 Parameters Units 

uw , 

2PA METHOD - 6010/7000 SERIES METALS (AR7 2) 

Tron mg/L ~ .089 - 274 - .270 ~ .150 

Manganese mg/L - .039 - .101 - .097 - .052 

: Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 

( Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total mg/L <.010 - 012 - .O11 - ~ .011 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 23.3 - 22.2 - 22.7 - 24.4 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 = 

Iron, Total mg/L .241 - .509 - .517 - .412 - 

Magnesium, Total mg/L 10.8 - 10.1 - 10.1 - 11.0 - 

Manganese, Total mg/L 057 - .139 - .136 ot 084 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Nickel, Total mg/L <.030 - <.030 - <.030 - <.030 - 

Potassium, Total mg/L .970 - .940 - .950 - 1.00 - 

Selenium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Silver, Total mg/L <.010 — - <.010 - <.010 - <.010 - 

Sodium, Total mg/L 2.46 - 2.73 - 2.57 - 2.54 -



| a | | | 

Joblink: 810596 DATE: 08/24/94 

, DATA SUMMARY REPORT 
PAGE: 4 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB-01 SG-AB-0O1 SG-CC-01 SG-CC-0O1 SG-CC-02 SG-CC-02 SG-V-01 SG-V-O1 

ETC Sample Number: MF3669 MF3674 MF3665 MF3670 MF3666 MF3671 MF3668 MF3673 

° Sample Date: 940307 940307 940307 940307 940307 940307 940307 940307 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : | 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Sample Point ID: SG-Y-01 SG-Y-01 

ETC Sample Number: MF3667 MF3672 

Sample Date: 940307 940307 

Facility Code: FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

bo ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

~ Iron mg/L - .392 

.o | Manganese mg/L - 182 

4, | Antimony, Total mg/L <.005 - | 

& | Arsenic, Total mg/L <.005 - 
Barium, Total mg/L .014 - : 

Beryllium, Total mg/L <.005 - 

Boron, Total mg/L <.100 - 

Calcium, Total mg/L 21.1 - | 

Chromium, Total mg/L <.020 - 

Iron, Total mg/L - 579 - a 

Magnesium, Total | mg/L 9.19 — - : 

| Manganese, Total mg/L .219 - 
Molybdenum, Total mg/L <.020 - 
Nickel, Total mg/L <.030 - 
Potassium, Total mg/L .880 - 

Selenium, Total mg/L <.005 - | | 

Silver, Total . mg/L <.010 - 

Sodium, Total mg/L 2.64 - | 

Thallium, Total mg/L <.005 -
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© . SEPTEMBER 1, 1994 

CLIENT: FOTH & VAN DYKE 
| P.O. BOX 19012 

An ETC Laboratory : 2737 S. RIDGE ROAD 
| GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

i: JOBLINK: 810771 AMENDED REPORT 
_ 320 Tesconi Circle PROJECT: CMC TASK 5.13 | 

~ Suite G 

ANALYSIS 
Santa Rosa, CA | 

95401 EPA METHOD 200 SERIES - METALS; 6010 & 7000 SERIES METALS | 

CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
Telephone ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 
CHEMICAL OXYGEN DEMAND (COO); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

. HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 
Facsimile PH: PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SOOIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 
SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

=) NUMBER POINT . MATRIX DATE BY LABS 

MF4700 SG-6 WATER 04-04-94 04-06-94 
MF4701 SG-5A WATER 04-04-94 04-06-94 
MF4702 SG-CC-01 WATER 04-05-94 04-06-94 
MF4703 $G-CC-02 WATER 04-05-94 04-06-94 
MF4704 SG-V WATER 04-05-94 04-06-94 
MF4705 $G-Y WATER 04-05-94 04-06-94 

|  MF4706 SG-6 WATER 04-04-94 04-06-94 
MF4707 SG-5A WATER 04-04-94 04-06-94 

| MF4708 S$G-CC-01 WATER 04-05-94 04-06-94 
MF4709. $G-CC-02 WATER 04-05-94 04-06-94 
MF4710 SG-V WATER 04-05-94 04-06-94 
MF4711 SG-Y WATER 04-05-94 04-06-94 
MF4712 SG-6 WATER 04-04-94 04-06-94 
MF4713 SG-5A WATER 04-04-94 04-06-94 
MF4714 SG-CC-01 WATER 04-05-94 04-06-94 
MF4715 $G-CC-02 WATER 04-05-94 04-06-94 
MF4716 SG-V WATER 04-05-94 04-06-94 
MF4717 SG-Y WATER 04-05-94 04-06-94 
MF4718 SG-6 WATER 04-04-94 04-06-94 
MF4719 SG-5A WATER 04-04-94 04-06-94 

a MF4720 SG-CC-01 WATER 04-05-94 04-06-94 

(Continued) 

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 

named client 

| / lf pL Y | 
j J ShLill. aA LU? U) 

A division of Jennifer L//Roseber ry,) VP/General Manager Date 
APBI Environmental Ys 

| Sciences Group, Inc. | 

! 3.7-9-68 ee



SEPTEMBER 1, 1994 Page 2 @ 

.- SAMPLE DATE 

SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

NUMBER POINT MATRIX : DATE BY LAB 

MF4721 SG-CC-02 WATER 04-05-94 04-06-94 

MF4722 SG-V WATER 04-05-94 04-06-94 

MF4723 SG-Y WATER 04-05-94 04-06-94 

MF4791 SG-3 WATER 04-05-94 04-07-94 

MF4792 SG-4 WATER 04-05-94 04-07-94 

MF4793 SG-E WATER 04-06-94 - 04-07-94 

MF4794 SG-2 WATER 04-06-94 04-07-94 | 

~ ME4L795 SG-AB WATER 04-06-94 04-07-94 

MF4796 SG-3 WATER 04-05-94 04-07-94 

- MF4797 SG-4 , WATER 04-05-94 04-07-94 | 

MF4798 SG-E WATER 04-06-94 04-07-94 

MF4799 SG-2 | WATER 04-06-94 04-07-94 

MF4800 SG-AB WATER 04-06-94 04-07-94 

MF4801 SG-3 WATER 04-05-94 04-07-94 

MF4802 SG-4 WATER a 04-05-94 04-07-94 

| MF4803 SG-E WATER 04-06-94 04-07-94 

MF4804 SG-2 WATER 04-06-94 04-07-94 

MF4805 SG-AB WATER 04-06-94 04-07-94 

MF4806 SG-3 WATER 04-05-94 | 04-07-94 

MF4807 | SG-4 WATER 04-05-94 04-07-94 

MF4808 SG-E WATER 04-06-94 04-07-94 

MF4809 SG-2 | WATER 04-06-94 04-07-94 

MF4810 | SG-AB WATER 04-06-94 04-07-94 

MF5016 SG-19 WATER 04-07-94 04-08-94 

MF5017 SG-30 WATER 04-07-94 04-08-94 

MF5018 SG-19 WATER 04-07-94 04-08-94 

| MF5019 $G-30 WATER 04-07-94 04-08-94 

MF5020 $G-19 WATER 04-07-94 04-08-94 

MF5021 SG-30 WATER 04-07-94 04-08-94 © 

MF5022 SG-19 WATER 04-07-94 04-08-94 

MF5023 SG-30 | WATER. 04-07-94 04-08-94 

MF6314 _ BOTTLES NOT APPLICABLE NOT APPLICABLE 04-07-94 

MF6315 QCCHARGES NOT APPLICABLE NOT APPLICABLE 04-07-94 

ME9129. $G-3 WATER 04-05-94 08-17-94 

MF9130 SG-4 WATER 04-05-94 08-17-94 

MF9131 : SG-E WATER 04-06-94 08-17-94 

MF9132 © SG-2 WATER 04-06-94 08-17-94 

MF9133 SG-AB WATER 04-06-94 08-17-94 

MF9134 SG-6 WATER 04-04-94 08-17-94 

MF9135 SG-5A WATER 04-04-94 08-17-94 | 

MF9136 SG-CC-01 WATER 04-05-94 08-17-94 

MF9137 $G-CC-02 WATER 04-05-94 08-17-94 

MF9138 SG-V WATER 04-05-94 08-17-94 

MF9139 SG-Y WATER 04-05-94 08-17-94 

MF9147 SG-19 WATER 04-07-94 08-17-94 

MF9148 $G-30 WATER 04-07-94 08-17-94 

MF9256 QCCHARGES NOT APPLICABLE NOT APPLICABLE 04-07-94 

| 3.7-9-69



. 
PAGE 3 OF 4 

o itt 
FOTH & VAN DYKE ceo 

SEPTEMBER 1, 1994 

810771 AMENDED 

SAMPLE MATRIX: WATER EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 

Antimony 3015 7041 " 

Arsenic . 3015 7060 

Potassium* 3010 $018 

_ 
Selenium 3015 7740 

Thallium 3015 7841 

Mercury 7470 7470 

Aluminum** NA 200.8m 

Cadmium** . APDC EXTRACTION 200 .8m 

Chromium** NA 200.9m 

Copper** APDC EXTRACTION 200.8m 

Lead** APDC EXTRACTION 200.8m 

| Mercury** + + 

Zinc** NA 200.9m 

Alkalinity as Cac03 NA 310.1 

/ _ Alkalinity, Hydroxide as CaC0O3 NA 310.1 

Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaC03 NA | 310.1 

Ammonia as N 350.2 350.2 

Anions NA CALC. 

Cations NA CALC. 

© , : Cation & Anion Balance NA CALC. 

| Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide NA 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N- NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 413.2 413.2 

- pH NA 9040 

Phosphorus 365.3 365 .3 

Phosphorus as P, Dissolved 365.3 365.3 

Sodium Absorption Ratio NA CALC. 

Total Suspended Solids NA 160.2 

Sulfate as S04 NA 300.0 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

OD emand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE INC 

** ANALYSIS PERFORMED BY BATTELLE LABORATORY 

+ COLD VAPOR ATOMIC FLUORESCENCE . 

3./-9-70 
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: - PAGE 4 OF 4 

Santa Rosa\ | © 

FOTH & VAN DYKE - 
31 AUGUST 1994 co . 

EXECUTIVE SUMMARY | 
ETC JOBLINK 810771 

(AMENDED REPORT & LOW-LEVEL METALS) 

SY 

On 06, 07, and 08 April 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The | 

cooler temperatures were all 0°C upon receipt at the laboratory. The samples were analyzed as specified on the 

preceding page. 

- Samples were filtered at the laboratory through a 0.45 wm filter prior to analysis for iron, manganese, and 

phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; these 

results reflect total parameters. 

ALL samples were received past the method-recommended holding time for pH analysis. . 

Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (80D) and Potassium analyses were 

performed by Northern Lake Service. 

CALCULATIONS: 

- Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were obtained by 

calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, and Sodium; the 

Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

OIL & GREASE ANALYSIS: . 

There was insufficient sample available to run replicate matrix spikes for Oil & Grease analysis; QC Duplicate data 

| was calculated from replicate blank spikes. : 

AMENDED REPORT: © 
At the time of analysis of these samples, ETC did not hold certification for Potassium with Wisconsin DNR. At the 

request of the client, the samples were re-analyzed at Northern Lake Service (NLS) for this parameter. Potassium 

results from NLS are reflected in this report. Carbonate and hydroxide alkalinity results are based on 

calculations; these results, therefore, have no associated detection Limits. The reporting detection limit colum 

shows dashes for these parameters on the tabled data; if the analyte was not detected in the samole, the analyte 

concentration appears as zero on the Data Summary Reports. The original report listed detection limits for these 

parameters; corrected detection limit notations are included herein. 

LOW-LEVEL METALS: 

Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for Chromium 

and Zinc. For the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by quantification 

using ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one QC Spike 

is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix spike or 

replicate, recovery information may be obtained from raw data copies included herein. When the procedural blank | 

is accounted for, the QC Spike results are usually within +/- 25% of the certified value. The blank spike result 

for Lead is greater than the criteria range of +/- 25%, even with blank correction. 

ft cl, : 
Mig A sresh.. Woof 
Lisa Norosky, Program Mahager Date | 

~ ©}



~ Joblink: 810771 
DATE: 08/29/94 

DATA SUMMARY REPORT 
PAGE: 1. 

Company: FOTH & VAN DYKE . | 

Sample Point ID: SG-19 SG-2 SG-3 SG-30 SG-6 SG-AB SG-CC-01 SG-CC-02 

ETC Sample Number: MF5020 MF4799 MF4796 MF5021 MF4712 MF4800 MF4714 MF4715 

° Sample Date: 940407 940406 940405 940407 940404 940406 940405 940405 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : | 

ZPA METHOD 200 SERIES - METALS (ARO8) 

Aluminum ug/L 14.4 26.3 24.1 25.8 20.5 22.3 35.8 34.5 

Cadmium ug/L <.006 <.006 <.006 <.006 <.006 <.006 .006 .009 

Chromium ug/L .700 .390 .470 .860 -470 -620 -470 .470 

Copper ug/L .365 .365 463 — 1.13 .187 .261 .340 .323 

Lead ug/L .084 .084 °,208 -113 122 .159 211 .204 

Mercury ug/L .002 .002 .002 .001 .002 -O001 .002 001 

Zinc ug/L 1.31 1.09 1.31 2.32 1.23 1.31 1.60 1.38 

Sample Point ID: SG-E SG-V SG-Y 
ETC Sample Number: MF4798 MF4716 MF4717 

Sample Date: 940406 940405 940405 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters | Units 

ZPA METHOD 200 SERIES - METALS (AR08) : 

Aluminum ug/L 36.3 56.1 13.4 

Cadmium ug/L <.006 .006 .009 . 

Chromium ug/L 1.48 .470 .390 | 

Copper ug/L 273 -550 242 

Lead ug/L .095 .298 .130 

Mercury ug/L .0009 .002 .OO1 

Zinc ug/L .870 1.67 1.45 

Ny 
| . 
CO 

|



Joblink: 810771 DATE: 08/29/94 
: DaTA SUMMARY REPORT 

PAGE: 2. 

Company: FOTH & VAN DYKE ' , 

Sample Point ID: SG-19 SG-19 SG-2 SG-2 SG-3 SG-3 SG-30 SG-30 

ETC Sample Number: MF5016 MF5022 MF4794 MF4809 MF4791 MF4806 MF5017 MF5023 

‘ Sample Date: 940407 940407 940406 940406 940405 940405 940407 940407 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) | 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Fluoride mg/L <.100 - <.100 - <.100 - <.100 - 
Total Dissolved Solids (TDS) mg/L 117 - 113 - 106 ~ 142 - 

pH std 7.40 - 7.40. ~ 7.60 - 7.80 - 

Hardness as CaCO3 mg/L 97.4 - 90.8 - 91.0 - 121 - 

Chemical Oxygen Demand (COD) mg/L 23.0 - 10.0 - 12.0 - 17.0 - 

Conductivity umhos 194 - 191 - 191 - 230 - 
Oil and Grease, (IR) mg/L <1.52 - <1.56 - <1.50 - <1.52 - 
Phosphorus mg/L <.050 - <.050 - <.050 - <.050 - 
Phosphorus as P, dissolved mg/L <.050 -— <.050 - <.050 - <.050 - | 

Solids, total suspended mg/L 6.00 - <5.00 - <5.00 - <5.00 - 
° | Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 - 

|| Alkalinity as CaCoO3 mg/L 96.0 - 90.0 ~ 92.0 - 130 - 
‘| Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 ~ 0 - 
oS Alkalinity, Bicarbonate CaCO3 mg/L 96.0 - 90.0 - 92.0 - 130 - 

Alkalinity, Carbonate as CacO3 mg/L O - 0 - 0 - 0) - 
Turbidity NTU .950 - .900 - .650 - .500 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .308 - <.200 - .616 - .336 - 
Sodium Absorption Ratio (SAR) std .089 - .107 - .106 - | .084 - 
Cations meq/1 2.14 - 2.08 - 2.06 - 2.75 - 

Anions meq/1 1.73 - 1.68 - 1.69 - -2.30 - 
Cation and Anion Balance $ 10.4 - 10.5 - 9.88 ~ 8.87 - 
Chloride mg/L 1.47 - 2.96 - 2.94 - 1.24 - 
Nitrate as N mg/L .675 - .690 - <.500 - <.500 - 
Sulfate as S04 mg/L 5.15 - 5.46 - 4.83 - 6.69 - 

| Biochemical Oxygen Demand mg/L - 9.00 - 8.00 - 5.00 - 10.0



e 7 oe _ _¢ 
Joblink: 810771 _ DATE: 08/29/94 

DATA SUMMARY REPORT 
PAGE: 3. 

Company: FOTH & VAN DYKE 

7 Sample Point ID: SG-4 SG-4 SG-5A SG-5A SG-6 SG-6 SG-AB SG-AB 
’ ETC Sample Number: MF4792 MF4807 MF4701 MF4719 MF 4700 MF4718 MF4795 MF4810 

° Sample Date: 940405 940405 940404 940404 940404 940404 940406 940406 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Fluoride mg/L <.100 - <.100 - <.100 - <.100 - 
Total Dissolved Solids (TDS) mg/L 106 - 97.0 - 93.0 - 111 - 
pH std 7.80 - 7.70 | - 7.40 - 7.90 - 
Hardness as CaC0O3 mg/L 92.4 ~ 101 - 97.8 - 96.0 - 

Chemical Oxygen Demand (COD) mg/L <10.0 - <10.0 - 14.0 - 23.0 - 
Conductivity umhos 206 - 199 - 191 - 202 - 
Oil and Grease, (IR) mg/L <1.70 - <1.55 - <1.50 - <1.53 - 
Phosphorus mg/L <.050 ~ <.050 - <.050 - <.050 - 

| Phosphorus as P, dissolved mg/L <.050 - <.050 - <.050 - <.050 - 

“| Solids, total suspended mg/L <5.00 - <5.00 - 6.00 - <5.00 - 
~1| Ammonia as N mg/L <.100 - <.100 - <.100 - .112 - 
{| Alkalinity as CaCo3 mg/L 91.0 - 100 - 98.0 - 96.0 - 

| | Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 7 - O - 0 - 
n Alkalinity, Bicarbonate CaCO3 mg/L 91.0 - 100 - 98.0 - 96.0 : - 

Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 - 
Turbidity NTU . 700 - .850 - 1.30 - 2.93 - 
Nitrogen, Total Kjeldahl (TKN) mg/L 392 - .476 - 392 - 336 - 
Sodium Absorption Ratio (SAR) std .159 - .072 - .067 - | .107 - 
Cations meq/1 2.16 - 2.20 - 2.12 - 2.14 - 

Anions meq/1 1.75 - 1.69 - 1.74 - 1.80 - 
Cation and Anion Balance $ . 10.4 - 13.2 - 9.96 - 8.69 - 
Chloride mg/L 5.35 - 1.74 - 1.34 - 3.31 - 
Nitrate as N mg/L <.500 - <.500 - <.500 - .774 - 
Sulfate as S04 mg/L 5.29 - <1.00 - 4.46 - 5.69 - 

Biochemical Oxygen Demand mg/L - 7.00 - 5.00 - 5.00 - 8.00



| a | | 
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PAGE: 4 

Company: FOTH & VAN DYKE ° 

Sample Point ID: SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-E SG-E SG-V SG-V 

ETC Sample Number: MF4702 MF4720 MF4703 MF4721 MF4793 MF4808 MF4704 MF4722 

. Sample Date: 940405 940405 940405 940405 940406 940406 940405 940405 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 = <.020 - <.020 - <.020 oo 

Fluoride mg/L <.100 - <.100 - <.100 - <.100 - 

Total Dissolved Solids (TDS) mg/L 77.0 - 73.0 - — 155 - 98.0 - 

pH std 7.70 - 7.70 - 7.80 - 7.70 - 

Hardness as CaC03 mg/L 77.0 - 76.4 : - 137 - 84.6 - 

Chemical Oxygen Demand (COD) mg/L 17.0 - 18.0 - <10.0 - 17.0 - 

Conductivity | umhos 165 - 163 - 274 - 176 - 

Oil and Grease, (IR) mg/L <1.00 - <1.73 - <1.79 - <1.52 - 

Phosphorus mg/L <.050 - <.050 - <.050 - <.050 - 

Phosphorus as P, dissolved mg/L <.050 - <.050 - <.050 ~ <.050 - 

Ww| Solids, total suspended mg/L 5.00 - 12.0 - <5.00 - 8.00 - 

¢ | Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 - 

Ty] Alkalinity as CaCco3 mg/L 76.0 - 76.0 - 144 - 82.0 - 
‘° Alkalinity, Hydroxide as Cac0O3 mg/L 0 - 0 - 0 - 0 - 

~,;| Alkalinity, Bicarbonate CaCo3 mg/L 76.0 - 76.0 - 144 - 82.0 - 

wr 
Alkalinity,Carbonate as CaCcO3 mg/L 0 - 0 - 0 - 0 - 

Turbidity NTU 2.00 - 1.90 - .900 - 2.10 - 

Nitrogen, Total Kjeldahl (TKN) mg/L .308 - .588 - <.200 - .476 - 

Sodium Absorption Ratio (SAR) std .106 - .103 - .090 - .101 - 

Cations meq/1 1.75 - 1.74 - 3.07 - 1.92 - . 

Anions meq/1 1.43 - 1.43 - 2.57 - 1.54 - 
Cation and Anion Balance % 10.0 - 9.72 - 8.92 - 11.3 - 

Chloride mg/L 2.88 - 2.89 - 1.87 - 2.98 - 

Nitrate as N mg/L <.500 - <.500 - .763 - <.500 - 

Sulfate as S04 mg/L 4.99 - 5.00 - 6.88 - 5.10 - 

Biochemical Oxygen Demand mg/L - 8.00 - 6.00 - 9.00 - 6.00
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Company: FOTH & VAN DYKE 

Sample Point ID: SG-Y SG-Y 
ETC Sample Number: MF4705 MF4723 

‘ Sample Date: 940405 940405 
Facility Code: FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - . 
Fluoride mg/L <.100 - | 

: Total Dissolved Solids (TDS) mg/L 101 - 
pH std 7.50 - | | 
Hardness as CaC0O3 mg/L 72.0 - 

Chemical Oxygen Demand (COD) mg/L 21.0 - 
Conductivity umhos 157 - 
Oil and Grease, (IR) mg/L <.850 - 
Phosphorus mg/L <.050 - 

bo Phosphorus as P, dissolved mg/L <.050 - 

NI Solids, total suspended mg/L <5.00 - 
{| Ammonia as N mg/L <.100 - 

| | Alkalinity as CaCO3 mg/L 74.0 - 
| Alkalinity, Hydroxide as CaCO3 mg/L 0 - 
Alkalinity, Bicarbonate CaCco3 mg/L 74.0 - : 

Alkalinity,Carbonate as CaCO3 mg/L 0 - 
Turbidity NTU 1.70 ~ 
Nitrogen, Total Kjeldahl (TKN) mg/L .756 - 
Sodium Absorption Ratio (SAR) std 111 - | 
Cations meq/1 1.67 - | 

Anions meq/1 1.39 - -s 
Cation and Anion Balance $ 8.99 - 
Chloride mg/L 2.82 - 
Nitrate as N mg/L <.500 - 
Sulfate as S04 mg/L 4.83 - 

Biochemical Oxygen Demand mg/L - 8.00
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PAGE: 6. | 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-19 SG-19 SG-2 SG-2 SG-3 SG-3 SG-30 SG-30 

ETC Sample Number: MF5016 MF5018 MF4794 MF4804 MF4791 MF4801 MF5017 MF5019 

° Sample Date: 940407 940407 940406 940406 940405 940405 940407 940407 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron mg/L - .151 - <.100 - <.100 - <.100 

Manganese mg/L - .014 - .014 - <.010 - <.010 

Selenium, Total . mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 . - <.005 - <.005 - 

Antimony, Total | mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total mg/L .014 - .011 - .011 - <.010 | - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.100 - <.099 - <.100 - <.100 - 

Calcium, Total mg/L 22.4 - 22.0 - 21.9 - 30.2 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Qo 
. 

- | Iron, Total mg/L 342 - .251 - .286 - <.100 - 

|| Magnesium, Total | mg/L 11.1 - 10.4 - 10.3 - 13.8 - 

‘o| Manganese, Total mg/L 046 - 040 - .064 - .O21 - 

i] Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

“I Nickel, Total mg/L  <.030 - <.030 | - <.030 - <.030 - 

Potassium, Total mg/L .640 - .740 - .710 - .610 - 

Silver, Total mg/L <.010 - <.01 | - <.010 - <.010 - 

Sodium, Total | mg/L 2.07 - 2.43 - 2.41 - 2.23 - 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Sample Point ID: SG-4 SG-4 SG-4 SG-5A SG-5A SG-5A SG-6 SG-6 

ETC Sample Number: MF4792 _ MF4797 MF4802 MF4701 MF4707 MF4713 MF4700 MF4706 

Sample Date: 940405 940405 940405 940404 940404 940404 940404 940404 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters ' Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - - <.100 - 1730 ~~ - 138 
Manganese mg/L - ~ <.010 - .028 - - 109 

Selenium, Total mg/L <.005 - - <.005 - - <.005 - 

Arsenic, Total mg/L <.005 - - <.005 - - <.005 - 

Antimony, Total mg/L <.005_. - - <.005 - - <.005 - 

Barium, Total mg/L .014 - - <.010 - - <.010 - 

Beryllium, Total mg/L <.005 - - <.005 - - <.005 -
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Company: FOTH & VAN DYKE 

Sample Point ID: SG-4 SG-4 SG-4 SG-5A SG-5A SG-5A SG-6 SG-6 

; ETC Sample Number: MF4792 MF4797 MF4802 MF4701 MF4707 MF4713 MF4700 MF4706 

Sample Date: 940405 940405 940405 940404 940404 940404 940404 940404 | 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 

Parameters Units 

ZEPA METHOD - 6010/7000 SERIES METALS (AR72) 

Boron, Total mg/L <.099 - - <.100 - - <.100 ~ 

Calcium, Total mg/L 22.2 - - 23.9 - - 23.8 - 

Chromium, Total mg/L <.020 - - <.020 - - <.020 - 

Iron, Total mg/L .210 - - . 173 - - -187 - 

Magnesium, Total mg/L 10.6 - - 11.1 - - 10.3 - 

Manganese, Total mg/L .019 - - .104 - ~ .126 - 

Molybdenum, Total : mg/L <.020 - - <.020 - - <.020 - 

Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

Potassium, Total mg/L .790 - - .800 - - .740 - 

“| silver, Total mg/L  <.01 - - <.010 - - <.010 - 

~ Sodium, Total mg/L 3.63 - - 1.70 - - 1.56 - 

oO Thallium, Total mg/L <.005 - - <.005 - - <.005 - 

| | Aluminum, Total mg/L - <.200 o - - <.200 - - 

og] Cadmium, Total mg/L - <.005 - - - <.005 - - 

Copper, Total mg/L - <.030 - - . <.030 . - 
Lead, Total mg/L - <.050 - - - <.050 - - 

Zinc, Total mg/L - <.020 - - - <.020 - - 

Mercury, Total mg/L - <.0002 - - - <.0002 - - 

Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-0O1 SG-CC-02 SG-CC-02 SG-E SG-E 

ETC Sample Number: MF4795 MF4805 MF4702 MF4708 MF4703 MF4709 MF4793 MF4803 

Sample Date: 940406 940406 940405 940405 940405 940405 940406 940406 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR7 2) . 

Iron mg/L - <.100 ~ <.100 - .229 - <.100 

Manganese mg/L - <.010 - .076 - 025 - <.010 

Selenium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total mg/L <.01 - <.010 - .O11 - <.01 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.099 - <.100 - <.100 - <.099 -
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Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB SG-AB SG-CC-0O1 SG-CC-01 SG-CC-02 . SG-CC-02 SG-E SG-E 

ETC Sample Number: MF4795 MF4805 MF4702 MF4708 MF4703 MF4709 MF4793 MF4803 

. Sample Date: 940406 940406 940405 940405 940405 940405 940406 940406 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

7 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Calcium, Total mg/L 22.6 - 18.9 - 19.0 - 33.0 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Iron, Total mg/L .254 - .432 - .454 - <.099 - 

Magnesium, Total mg/L 10.8 - 8.37 - 8.24 - 16.0 - 

Manganese, Total mg/L .039 - .063 - .077 - <.01 - 
Molybdenum, Total mg/L <.020 , - <.020 - <.020 - <.020 - 

Nickel, Total : mg/L <.030 - <.030 - <.030 - <.030 - 

Potassium, Total mg/L -690 - .890 - -820 - <.600 - 

w | Silver, Total mg/L <.01 - <.010 - <.010 - <.01 - 

7; | Sodium, Total mg/L 2.46 - 2.20 - 2.14 - 2.52 - 
‘o Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

~; | Aluminum, Total mg/L - - - - - - - - 

oO | Cadmium, Total mg/L - - - - - - - - 

Copper, Total mg/L - - - - - - - - 

Lead, Total mg/L - - - - - | - - - 
Zinc, Total mg/L - - os - - - - - 
Mercury, Total mg/L - - - - - - - - 

Sample Point ID: SG-V SG-V SG-Y SG-Y : 
ETC Sample Number: MF4704 MF4710 MF4705 MF4711 

| Sample Date: 940405 940405 940405 940405 | 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron mg/L - .227 - - .243 
Manganese mg/L - .024 - .017 | | 
Selenium, Total mg/L <.005 - <.005 - 
Arsenic, Total mg/L <.005 - <.005 - 
Antimony, Total mg/L <.005 - <.005 = 

Barium, Total mg/L <.010 - .012. - 
Beryllium, Total mg/L <.005 - <.005 - | 
Boron, Total mg/L <.100 - <.100 " : 
Calcium, Total mg/L 20.7 - 18.0 - |
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Company: FOTH & VAN DYKE ° 

Sample Point ID: SG-V SG-V SG-Y SG-Y 
ETC Sample Number: MF4704 MF4710 MF4705 MF4711 

Sample Date: 940405 940405 940405 940405 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . . 

RPA METHOD - 6010/7000 SERIES METALS (AR72) 

Chromium, Total mg/L <.020 = <.020 - 
Iron, Total mg/L .409 - .397 - 
Magnesium, Total mg/L 9.42 - 7.91 - 
Manganese, Total mg/L .057 - .070 - 

A 

if Molybdenum, Total mg/L <.020 - <.020 - 
Nickel, Total mg/L <.030 - <.030 - 
Potassium, Total mg/L .850 - .880 - 
Silver, Total mg/L <.010 - <.010 - 
Sodium, Total mg/L 2.21 - 2.24 - 

Thallium, Total mg/L <.005 - <.005 - | 
Go} Aluminum, Total mg/L - - - - 

. Cadmium, Total mg/L - - - - 

| | Copper, Total mg/L - - - - 
| Lead, Total mg/L - - - - 

Co 
©] Zinc, Total mg/L - - - - 

Mercury, Total mg/L - - - -
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© | SEPTEMBER 15, 1994 

| oa CLIENT: FOTH & VAN DYKE 
P.O. BOX 19012 

An ETC Laboratory 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 810907 SECOND AMENDED REPORT 
PROJECT: CMC TASK 5.13 

- Suite G 
ANALYSIS 

Santa Rosa, CA 

95401 EPA METHOD 200 SERIES - METALS; 6010 & 70GO SERIES METALS 

Teleoh CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 

elepnone ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

. i. HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, CIR); 

s Facsimile | PH; PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 

SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

® NUMBER POINT | MATRIX DATE BY LAB 

MF5512 LG-15 WATER 04-20-94 04-22-94 

MF5513 .  LG-12 WATER 04-20-94 04-22-94 

MF5514 LG-11-01 WATER 04-20-94 04-22-94 

| MF5515 LG-11-02 WATER 04-20-94 04-22-94 

MF5516 LG-13 WATER 04-20-94 04-22-94 

| MF5517 “LG-9 WATER 04-21-94 04-22-94 
MF5518 LG-7 WATER 04-21-94 04-22-94 

| MF5519 LG-9 WATER 04-21-94 04-22-94 

| MF5520 LG-15 WATER 04-20-94 04-22-94 
MF5521 — LG-12 WATER 04-20-94 04-22-94 

MF5522 LG-11-01 WATER 04-20-94 04-22-94 

MF5523 LG-11-02 WATER 04-20-94 04-22-94 

MF5524 LG-13 WATER 04-20-94 04-22-94 

MF5525 LG-7 WATER © 04-21-94 04-22-94 

| MF5526 LG-15 WATER 04-20-94 04-22-94 

MF5527 LG-12 WATER 04-20-94 04-22-94 

MF5528 LG-11-01 WATER 04-20-94 04-22-94 

MF5529 LG-11-02 WATER 04-20-94 04-22-94 

MF5530 LG-13 WATER 04-20-94 04-22-94 

MF5531 LG-9 WATER 04-21-94 04-22-94 

| MF55352 LG-7 WATER - 04-21-94 04-22-94 

(Continued) 

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 

named client 

yy yf Y gly ~ Mi 4 J 

seicon LUA L1G FAST 
A division o Sennifer V/. Rosgbery , VP/General Manager Date 

APBI Environmental 

Sciences Group, Inc. | // Ys 

| . 

| 3.7-9-93 
MODS ' os:



Santa Rosa\ SEPTEMBER 15, 1994 Page 2 | @ 

| SAMPLE DATE 
SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 
NUMBER POINT : MATRIX , DATE BY LAB 

MF5533 —LG-15 WATER 04-20-94 04-22-94 

MF5534 LG-12 WATER 04-20-94 04-22-94 

MF5535 LG-11-01 WATER 04-20-94 04-22-94 

MF5536 LG-11-02 WATER . 04-20-94 04-22-94 : 

MF5537 LG-13 WATER 04-20-94 04-22-94 

MF5538 LG-9 WATER 04-21-94 04-22-94 

MF5539 LG-7 WATER 04-21-94 04-22-94 

MF6312 - BOTTLES NOT APPLICABLE NOT APPLICABLE 04-22-94 

MF6313 QCCHARGES NOT APPLICABLE NOT APPLICABLE 04-22-94 

| NA 
\
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@ se 
FOTH & VAN DYKE | 

| SEPTEMBER 15, 1994 oo 

810907 AMENDED 

SAMPLE MATRIX: WATER EPA EPA 

, Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 

Antimony 3015 7041 

; Arsenic 3015 7060 

Potassium* 3010 6010 

Selenium 3015 7740 

- Thallium 3015 7841 

Mercury ' 7470 7470 

Aluminum** NA 200.8m 

Cadmium** APDC EXTRACTION 200.8m 

Chromium** NA 200 .9m 

Copper** APDC EXTRACTION 200.8m 

Lead** APOC EXTRACTION 200 .8m 

: : Mercury** + + 

Zinc** NA = 200.9m 

: 3 Alkalinity as CaC03 NA 310.1 | 

- Alkalinity, Hydroxide as CaC03 NA 310.1 

- Bicarbonate as CaCc03 NA 310.1 

Carbonate Alkalinity as CaCc03 NA 310.1 

Ammonia as N 350.2 350.2 

Anions NA CALC. 

Cations NA CALC. 

© | Cation & Anion Balance NA CALC. 

Chemical Oxygen Demand NA 410.4 

‘Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide NA 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 413.2 413.2 

. _ pH ; NA 9040 

Phosphorus 365.3 365.3 

Phosphorus as P, Dissolved 365.3 365.3 

Sodium Absorption Ratio NA CALC. 

Total Suspended Solids NA 160.2 

Sulfate as $04 NA 300.0 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE INC 

*® ANALYSIS PERFORMED BY BATTELLE LABORATORY 

t COLD VAPOR ATOMIC FLUORESCENCE 

3.7-9-95 
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14 SEPTEMBER 1994 . | 

EXECUTIVE SUMMARY 

ETC JOBLINK 810907 

(SECOND AMENDED REPORT) 

aU 

- On 22 April 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The cooler 

. temperatures were both 0°C upon receipt at the laboratory. The samples were analyzed as specified on the preceding 

. page. 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for iron, manganese, and 

phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; these 

results reflect total parameters. 

ALL samples were received past the method-recommended holding time for pH analysis. 

Low Level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD) and Potassium analyses were 

performed by Northern Lake Service. 

CALCULATIONS: 

Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were obtained by 

calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, and Sodium; the 

Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

CORRECTED REPORT (FROM O02 JUNE 1994): 

This report is being re-submitted to correct results for Dissolved Phosphorus for samples LG-15, LG-12, LG-13 and 

LG-9. The sample filter may have been contaminated with Phosphorus on the original analysis run. The re-analyses 

were performed past the method- recommended holding time for this analysis. 

AMENDED REPORT: 

At the time of analysis of these samples, ETC did not hold certification for Potassium with Wisconsin DNR. At the 

request of the client, the samples were re-analyzed at Northern Lake Service (NLS) for this parameter. Potassium 

results from NLS are reflected in this report. Carbonate and hydroxide alkalinity results are based on 

calculations; these results, therefore, have no associated detection limits. The reporting detection limit column 

shows dashes for these parameters on the tabled data; if the analyte was not detected in the sample, the analyte 

concentration appears as zero on the Data Summary Reports. The original report Listed detection limits for these 

parameters; corrected detection limit notations are included herein. : . 

LOW-LEVEL METALS: 

Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for Chromium 

and Zinc. For the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by quantification , 

using ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one QC Spike 

is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix spike or 

replicate, recovery information may be obtained from raw data copies included herein. When the procedural blank 

is accounted for, the QC Spike results are usually within +/- 25% of the certified value. The blank spike result 

for Lead is greater than the criteria range of +/- 25%, even with blank correction. 

SECOND AMENDED REPORT: 

This report was re-submitted on 03 June to correct results for Dissolved Phosphorus for samples LG-15, LG-12, LG-13 

and LG-9 due to filter contamination on the original analysis run. The result for sample LG-11-02 was also suspect, 

but was inadvertently omitted from the reanalysis. When the tabled data was reprinted on 31 August for inclusion 

in an amended report to correct the alkalinity report DL, the Dissolved Phosphorus result for LG-11-02 showed up 

as ND. The ND result had been erroneously entered into the system after the corrected report of 03 June was issued. | 

This second amended report includes the original Dissolved Phosphorus value of 0.094 mg/L. This result should be 

considered highly suspect due to probable contamination during filtration. Also included in this second amendment 

are corrected report DL's for Sulfate for samples LG-11-01 and LG-11-02. 

7 © 
3./-9-96 doi 

Lisa Norosky, Program Manager Date
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Joblink: 810907 | . DATE: 09/14/94 

DATA SUMMARY REPORT 
PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11-01 LG-11-02 LG-12 LG-13 LG-15 LG-7 

ETC Sample Number: MF5522 MF5523 MF5521 MF5524 MF5520 MF5525 

° | Sample Date: 940420 940420 940420 940420 940420 940421 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . . 

ZPA METHOD 200 SERIES - METALS (AR08) 

Aluminum ug/L 17.5 17.1 62.9 104 36.9 65.5 

Cadmium ug/L .017 .013 7 -013 ~O17 <.006 -053 

Chromium ug/L .310 .310 .310 <.270 <.270 .310 

Copper ug/L . 386 ~314 .447 ~493 258 .683 

Lead ug/L .139 ~121 -720 © .586 -212 - 286 

Mercury ug/L .0009 .001 .003 .003 .002 .002 

Zinc ug/L 4.65 4.28 5.23 6.03 3.99 11.5 

Sample Point ID: LG-11-01 LG-11-01 LG-11-02 LG-11-02 LG-12 LG-12 LG-13 LG-13 

bo ETC Sample Number: MF5514 MFS535 MF5515 MF5536 MF5513 MF5534 MF5516 MF5537 

e Sample Date: 940420 940420 940420 940420 940420 940420 940420 940420 

7 Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Oo 
bb Parameters | Units , | 

~ 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 _- <.020 - <.020 - <.020 - 

Phosphorus mg/L <.050 - <.050 - <.050 - .097 - 

Oil and Grease, (IR) mg/L <1.00 - <1.00 - <1.00 - <1.02 - 

Nitrogen, Total Kjeldahl (TKN) mg/L .252 - .318 - .644 - . .700 - 

Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 - 

pH std 6.30 - 6.20 - 5.80 - 6.10 - 

Chemical Oxygen Demand (COD) mg/L 11.0 - 16.0 - 32.0 - 20.0 - 

Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 

Total Dissolved Solids (TDS) mg/L 17.0 - 21.0 - 23.0 - 15.0 - 

Fluoride mg/L <.100 - <.100 - <.100 - <.100 - 

Turbidity NTU .210 - .160 a 1.10 - 1.50 - 

Hardness as CaC0O3 mg/L <5.00 - <5.00 - <5.00 - <5.00 - 

Sodium Absorption Ratio (SAR) std 0 - ) - 0 - 0 - 

Cations meq/1 .123 - .126 - .065 - .128 - 

Anions megq/1 .188 - .185 - .049 - .082 - 

Cation and Anion Balance % -20 — - -20 - 14.0 - 21.8 - 

Chloride mg/L <.500 - <.500 - <.500 - <.500 - 

Nitrate as N mg/L <.500 - <.500 - <.500 - <.500 -
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Joblink: 810907 DATE: 09/14/94 
DATA SUMMARY REPORT 

PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11-01 LG-11-01 LG-11-02 LG-11-02 LG-12 LG-12 LG-13 LG-13 

ETC Sample Number: MF5514 MF5535 MF5515 MF5536 MF5513 MF5534 MF5516 MF5537 

7 Sample Date: 940420 940420 940420 940420 940420 940420 940420 940420 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) | | 

Sulfate as S04 mg/L 9.01 - 8.87 - 2.35 - 3.94 - 
Conductivity umhos 19.6 - 19.7 - 15.6 - 19.6 - 
Alkalinity as CaCoO3 mg/L <20.0 - <20.0 | - <20.0 - <20.0 - 
Alkalinity, Hydroxide as CaCO3 mg/L 0 - ) | - 0 - 0 - 

Alkalinity, Bicarbonate CaCc0O3 mg/L <20.0 - <20.0 - <20.0 - <20.0 - 
Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 - 
Phosphorus as P, dissolved mg/L <.050 - .094 - <.050 - <.050 - 
Biochemical Oxygen Demand mg/L - 10.0 - 10.0 - 10.0 - 6.00 

” Sample Point ID: LG-15 LG-15 LG-7 LG-7 LG-9 LG-9 . 
7 ETC Sample Number: MF5512 MF5533 MF5518 MF5539 MF5517 MF5538 

\O Sample Date: 940420 940420 940421 940421 940421 940421 

i Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Oo 
. Parameters Units | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 | - <.020 - <.020 - 
Phosphorus : mg/L 301 - <.050 - .417 - 
Oil and Grease, (IR) mg/L <1.00 - <1.00 - <1.02 - : 
Nitrogen, Total Kjeldahl (TKN) mg/L 1.04 - .336 - .252 - : 
Ammonia as N mg/L <.100 - <.100 - <.100 - 

pH std 6.00 - 6.10 - 8.60 - 
Chemical Oxygen Demand (COD) mg/L 35.0 - 12.0 - 15.0 - 
Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - | 
Total Dissolved Solids (TDS) mg/L 15.0 - 25.0 - 94.0 - 
Fluoride mg/L <.100 - <.100 - <.100 - 

Turbidity NTU 1.80 - 2.00 - 1.50 - 
Hardness as CaCO3 mg/L <5.00 - <5.00 - 82.0 - 
Sodium Absorption Ratio (SAR) std | 0 - .341 - .092 - 
Cations meq/1 .109 - .146 - 1.80 - | 
Anions meq/l <0 - .079 - 1.52 - 

Cation and Anion Balance ¥ 100 - 29.8 - : 8.57 - 
Chloride mg/L <.500 - <.500 - <.500_. - 
Nitrate as N mg/L <.500 - <.500 - <.500 - |



. , mo , | 

Joblink: 810907 DATE: 09/14/94 
DATA SUMMARY REPORT 

PAGE: 3 
Company: FOTH & VAN DYKE 

Sample Point ID: LG-15 LG-15 LG-7 LG-7 LG-9 LG-9 
ETC Sample Number: MF5512 MF5533 MF5518 MF5539 MF5517 MF5538 

° Sample Date: 940420 940420 940421 940421 940421 940421 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units , 

ONVENTIONALS (AR55) | 

Sulfate as S04 mg/L <1.00 - 3.80 - 4.06 - 
Conductivity umhos 16.2 - 17.4 - 174 - 
Alkalinity as CaC03 mg/L <20.0 - <20.0 - 87.4 - 
Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 | - 0 - 

Alkalinity, Bicarbonate CaCo3 mg/L <20.0 - <20.0 - 87.4 - 

Alkalinity, Carbonate as CaCO3 mg/L 0 - 0 - 0 - 
Phosphorus as P, dissolved mg/L .055 - <.050 - <.050 - 
Biochemical Oxygen Demand mg/L - 9.00 - 7.00 - 8.00 

Wo 
° Sample Point ID: LG-11-01 LG-11-01 LG-11-02 LG-11-02 LG-12 LG-12 LG-13 LG-13 

7 ETC Sample Number: MF5514 MF5528 MF5515 MF5529 MPF5513 MF5527 MF5516 MF5530 

\O Sample Date: 940420 940420 940420 940420 940420 940420 940420 940420 

& Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

oO 
Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Tron : mg/L - <.100 - <.100 | - .100 - <.100 

Manganese mg/L - <.010 - <.010 - .026 = .018 

Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 
Arsenic, Total mg/L <.005 - <.005 ~ <.005 - <.005 - 

Barium, Total mg/L <.010 - <.010 - <.010 - ~ .013 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 1.58 - 1.60 - 1.30 - 1.69 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Iron, Total mg/L <.100 - <.100 - -134 - -146 - 

Magnesium, Total mg/L .540 - .558 - <.500 - .529 - 

Manganese, Total mg/L <.010 - <.010 - .027 - .020 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Nickel, Total mg/L <.030 - <.030 - <.030 - <.030 . - 

Potassium, Total mg/L <.600 - <.600 - <.600 - <.600 - 

Selenium, Total mg/L <.005 — - <.005 - <.005 - <.005 - 

Silver, Total mg/L <.010 - <.010 - <.010 - <.010 -
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Joblink: 810907 
DATE: 09/14/94 

DaTA SUMMARY REPORT 
| 

PAGE: 4 | 

Company: FOTH & VAN DYKE 
| 

Sample Point ID: lLG-11-01 LG-11-01 LG-11-02 LG-11-02 LG-12 | LG-12 LG-13 LG-13 

ETC Sample Number: MF5514 MF5528 MF5515 MF5529 MF5513 MF5527 MF5516 MF5530 

“ Sample Date: 940420 940420 940420 940420 940420 940420 940420 940420 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Sodium, Total mg/L <1.00 - <1.00 - <1.00 - <1.00 - 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

| Sample Point ID: LG-15 LG-15 LG-7 | LG-7 LG-9 . LG-9 LG-9 

ETC Sample Number: MF5512 MF5526 MF5518 MF5532 MF5517 MF5519 MF5531 

Sample Date: 940420 940420 940421 940421 940421 940421 940421 

Wo Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

~ 
| 

bb Parameters Units 

be 
OQ EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron | mg/L - <.100 ~ <.100 - - <.100 

Manganese mg/L - , .073 - .010 - - <.010 

Antimony, Total mg/L <.005 - <.005 - <.005 - - 

Arsenic, Total mg/L <.005 - <.005 - <.005 - - 

Barium, Total mg/L <.010 - <.010 - <.010 - - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - - 

Boron, Total mg/L <.100 - <.100 - <.100 - - 

Calcium, Total mg/L 1.27 - 1.33 - 19.4 - Se 

Chromium, Total mg/L <.020 - <.020 - <.020 - - 

Iron, Total mg/L .111 - <.100 - <.100 - > 

Magnesium, Total mg/L <.500 - <.500 - 9.10 - - 

Manganese, Total mg/L .088 - .012 - <.010 - - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 - - | 

Nickel, Total mg/L <.030 - <.030 - <.030 - - 

| Potassium, Total mg/L 1.80 - .700 - <.600 - - 

Selenium, Total mg/L <.005 - <.005 a <.005 - - 

Silver, Total mg/L <.010 - <.010 - <.010 - - 

Sodium, Total mg/L <1.00 - 1.43 - 1.96 - - 

Thallium, Total mg/L <.005 - <.005 - <.005 - - 

| Aluminum, Total mg/L - - - - - 314 - 

Cadmium, Total mg/L - . - - - - <.005 - 

Copper, Total mg/L - | - - - - <.030 - 

Lead, Total mg/L - - - - - <.050 - 

Zinc, Total mg/L - - - - - <.020 -
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Joblink: 810907 DATE: 09/14/94 

DATA SUMMARY REPORT 
PAGE: 5 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-15 LG-15 LG-7 LG-7 LG-9 LG-9 LG-9 

ETC Sample Number: MF5512 MF5526 MF5518 MF5532 MF5517 MF5519 MF5531 

° Sample Date: 940420 940420 940421 940421 940421 940421 940421 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

Z2PA METHOD - 6010/7000 SERIES METALS (AR72) 

Mercury, Total mg/L - - - - - <.0002 - 

Lo 
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~ 
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© 
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ETC CHAIN-OF-CUSTODY RECORD 7 

No. 114759 
| ETC-SANTA ROSA © = 320 Tesconi Circle ¢ Santa Rosa,CA 95401 © = 707-544-5570 LEXY | 

COMPANY ‘ FACILITY/SITE - 
FILT. (Y/N) J////SS SSS LEGEND FOR . 

/ _ fort: Vaud Ke 73C04F PRESERVATIVE : 
PROJECT CONTACT TELEPHONE NO. © | PRESERV. J//SSS/SS SS | | 

~ - uy 0 - NONE fuss lavesyee. 44497 2SOO ge [wae / / fp / THe 
25 FTG 2 -HNO, : 
=9 3 - H,SO, | 

9 
O 4 - Na,SO,+H,SO, : 

< ETC SOURCE START DATE| START | 

— ~ Well......(W) Outfall................(0) 
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Pf 
PO 

CHAIN OF CUSTODY CHRONICLE REMARKS t= elel 
Lo a ESEAVED EN | 

° Shuttle Opened By: (print) SAW SS EW Da . 4/poh4 Time: _opf0e Pe 
oe 770016; 70017 ] : 

\O | Signature: rv 4 ort Seal 1. 20015 Intact: YE Ss . " 

i have received these matenals in good condition trom the above person 

i) 

2. Name: Signature 

Date: Time: Remarks: _ 

| have received these matenals in good condition trom the above person. . 

3. Name: Signature 

Date: Time: Remarks: 
fe
 

Shuttle Sealed By: (print) Soom Jansser Date: al 74 Time: f&A30 

° .-! Tooot 70°02 . 
Signature: CHT Carpe Seal : 706/53 __ intact:_¢€.> __ Sapcenrs siGnature 

LAB USE ONLY Opened By: CAV en HH V Beyer Date: + Time: LOX ye 4 Vf 

sHuTTLE #_|/QvIOUD _ temp.ec ‘)°C 4 seas UQ1iVYD_cono._O ot1 freer
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; Prepared by Date hv-21/94 of ‘Lab \y 

Sampler(s): mot yaba —____Dates__ Por Numbers yy 
. (Signature) _ ; | ers 

17 CRE [we [tne infos] ann (RS i 
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i! T( Cuarn-Or-Custopy RECORD | 

li Request For ANALYTICAL SERVICES Rev. 04/95 

Eee 

FoRM 301 

ENVIRONMENTAL TESTING AND CERTIFICATION CORP @ 320 TESCONT CIRCLE SUITE G M@ SANTA ROSA CA 95401 @ (707)544-5570 

SUBCONTRACT LAU TELEPHONE NUMBER " i FLT. GYM) 

J Mg 
N 

LABORATORY CONTACT TELEPHONE NUMBER 9). PRESERV LEGEND FOR 

“ PRESERVAL I vl 

UDRESS 
= 5 

zo < 
1 - WCt 

z9 
2 - HNO, 

us. — 
3 - Ws, 

—— 
Oo % A> Wa. SO eH SO, 

MATRIX COOES: 

ETC JOB MATRIX JOBL INK SAMPLE 
REHARKS: 

NUMBER CODE WUMBER DATE Liquid. .....-.cces eee eeeees 1 __ 

i) (a | A} () ) q Solid/Sludge......e-eeeeees 2 Y ure thaacd loQvd 

“Al > MEY | Oily Solid........--.0--0-- I a4 

wi, Wn Dity Liquid.........eeeeeee 4 vi 

ul 5 | MEDIL Y ) P) Leachate.....ccsecceescoeee F vi 
| 

el] 6 meso Vy tT rr lv __ 
, | 

ub 7 MESSE 12. HUN42 2 Other V/ a 

WI} a | Mego | ee v’ 

CHAIN OF CUSTODY CHRONICLE 
RESULTS REQUESTED BY watey:__ Novna SRT 

SEND RESULTS 10: t K , 

Uo) Relinquished To: WOR \ S WX DY Date: ra. tine: \ oR) 
| 

Te 
(cartes) (Ueeching ausmwes) 

RESULTS MUST INCLUDE: 
, 

—~ « 

x By veteantueer’ Ms ) \ Ha dy HOI shuttte/seat# WOO intact: STANDARD 4 EXTENDED a omer OC) 

= 

\ 

R | face coveted tnese water tate Ia gant eesti low from tne “— person 
e Hethod Bt ank om Data 

2. | Receiving Lab/Opened By:__[\ C pate: )- 18-7 _Vime: [6 _ 00 © Blank Spike ° Other 

Ienp. °C Seal W: 2 CSSCornditt fons ° HS/HSD 

| , pow: 

3, Shuttle Returned By: (print) 
Date: Time: 

PLEASE INCLUDE PO @ AMDs/OR JOBLINK # OW sMVOICE 

| 

pen gO aR? aR See PGE ES ARRAS tie REE 

Signature: 
Seal # Intact: FOR FTC USE ONLY es PAPERS Bek 2 gris a eS 

| 
rite Mo -neweeaemgaga Ge) Grae Tk SA eae SRS edge tO 

WENO OATES INITIALS 3 ae



1 1'( Cuarn-Or-Custopy RecorD | 

li Request For ANALYTICAL SERVICES kev. 04793 
FORM 301 

ENVIRONMENTAL TESTING AND CERTIFICATION CORP @ 320 TESCON! CIRCLE SUITE G B SANTA ROSA CA 95401 @ (707)544-5570 | 

SUBCONTRACT LAG TELEPHONE NUMBER ~ 

| / MS 

FILT. (Y/N) 

| ABORAIORY CONTACT 
TELEPHONE NUMBER 

7. 
PRESERV. LEGEND FOR 

wn PRESERVATIVE 

DORESS 

~ uu § 

wi . O - NONI 
zt 1 - HCL 

z6 
2 - HHO, 

, | a. 
3 - WWSo, 

Oo iS G4 - Wa.SO,eH SO, 

MATRIX COOES: 

NUMBER CODE NUMBER Liquid. ......-eceeeeeeeeeee I 

ry MESS \ -PLOIO | AU OY Sol id/SlUdge..s.cceeeeeecee 2 vi Arc 1d bWO\b 

No | WRSS Oily Solid.......eeeeeeeeee 3 iY 

1D} 3 MESSI lo Yt Oily Liquid........-..eeeee 4 Y 

PIs We BS P| Wipe... cc cee teeeeeeceeeeees 3 UY 
: 

1 5 WED IP) 
Leachate.......ec eee eee eeee LF Lo 

| 

Pl 6 | WESWAS 210° s Nite cccccceeeereeceeeeesees 6 4 

li 
, 

| 7 \ <e fF Other am Ye neem 

1} 5 | wes 70 a oe 
| CHAIN OF CUSTODY CHRONICLE RESULTS REQUESTED BY wate): Abo STAT 

| —— SEND RESULTS TO: tile Borsey 
| ¢ 

~~ 

W | retinquished To WO AD YS PW 2 Date: WG Time: (YK =. 

1 
eargte (ue ecning aueoers ) 

RESULTS MUST INCLUDE : , 

| eR. 
: 

WO 

_ 

be By (signature): \\ \ DSSADIIN snutetesseata NOOO intoct:_—_—__ stanparD [il EXTENDED ro’ OTHER O | 

© 

. 

hace secotcod these sotertale tn Qrust ne fron the 6 “g person C) 
® Hethod Blank C= Date 

“ 

: 

’ ™N 

2. . 
_ . . -Gc- 

Receiving Lab/Opened By: | _ | A i ca & Date: 1-13 Z4 Time: {le 0 ° Blank Spike °e Other 

Tenn. oC Seal &@: Condition: a 
° 4S/MSD 

. PO 

3. Shuttle Returned By: (print) 
_Date: sme 

PLEASE INCLUDE PO # AND/OR JOBLINK & ON INVOICE 
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pase = NORTHERN LAKE SERVICE, INC. | 

St See Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

een 400 North Lake Avenue « Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
Sey 

© Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert, No. 721026460 

RETURN THIS FORM WITH SAMPLES. 

CLIENT | , ys O - \ LA /1 | PROJECT TITLE , 

NTH. Van lLiyrKe ~ PANDOW SNZENTH6 Cx 

~ ~ 2IB7 S Pavce RS G3 L049 | 
CITY STATE ZIP CONTACT PHONE c 

Geeen EA usr 51307 | fuss \ANESHEL 414-497-2500 
NT | COLLECTION SAMPLE GRAB/ [Se | se commons 
ee 

2. BS Jae: “12 7 oo | Ff |, te | | dT cE 
pagsann| zc--0 || gel | | 7 [| | | | | 

Lo-l/-0a. || me) | | ft jet | | ft 
sbso7e] ye-72 soo | f [ft li} | | | 

gh a |e 
9 
feof fT ™—~drSC(i‘“‘“sdS rh lr ! 
pep ep 
af fTTTFCUdTt—“—CSSC ! 
epee t UT 
SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater ' ‘TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag 2 = zinc acetate H = hydrochioric acid ; 

describe others , describe others 

COLLECTED BY (signatures) CUSTODY SEAL NO. (IF ANY) DATE/TIME 

| —- oul @ LAM hae Ve 0/4 (O09 

RELINQUISHED BY (sign LeGre) RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME - °° 

DISBAFGHED BY (signature) METHOD OF TRANSPORT Too/oe 

ITH arcs EVO | 4/30P4  /600 

av . SAL x2 4 Y-30-7 (o:0S | OK ce] 
SEAL INTACT? sear REMARKS & OTHER INFORMATION __. 

Oves Ono Seno Sfesults > (AGS 

a \Ve re | . 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 2 WA 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINKCOPY. =» > 
@ | DUPLICATE COPY 

3./-9-106



- Regn Nit ‘ ” _— vw. ROB 

vey (ee NORTHERN LAKE SERVI CE, INC. 
seh Sd . . , 

e Le = 2 __ Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

2 Abesm yer ts Poe ay 400 North Lake Avenue + Crandon WI 54620 CHAIN OF CUSTODY RECOR 
oe Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No. 72102 

RETURN THIS FORM WITH SAMPLES. 

CLIENT PROJECT TITLE /7 7 

7 Pay ND = ware ann | 7 : LE ' 
Fo tel. VA v OQ vy ( 2aNDON Manic Ce | : 

ADDRESS _ —— | PROJECT NO. P.O. NO. : 
~ - Same - 2 

VHI72A7 S hrc: RJ G2CO49 | 

CITY a STATE ZIP CONTACT | PHONE . 

Geeen Ka- Wr 54307 | Kuss \pwesten 4/4-497 2500 | 
ITEM NTS} ee eile. SAMPLE GRAB/ CONTAINER/PRESERVATIVE 

NO. EY ow Tre | compe. fae? [| | | | cuRmee 

Tiber! 726-9 Ube ore [sw [oem |i | [| | |_| 
eisesl ze? ly sli iJ bt ttl 
epee 

spp : 
es es 

fof tC 
i 

ap te 
eto 
SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid l 

. B = olastic bag Z = zinc acetate H = hydrochloric acid | 

describe others . : describe others 

res SS SSS SSS SSS SSS SP SSS SSS eee een re nen eee enn eee eee een eee 

| COLLECTED Booey) . CUSTODY SEAL NO. (IF ANY) DATE/TIME | 
t= \ 

“a O NRO 4) 1/94 HAS 

RELINQUISHED BY (signature) C~ RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME | 

| DISPATCHED BY (signature) ~ METHOD OF TRANSPORT DATE/TIME 
| Sort Cb ces EL hihg4q iI 
REC§IVED AT NLS BY (signature) DATE/TIME CONDITION 

h ! nA | A sd Pp /- . f ~f 

SEAL INTACT? REMARKS & OTHER NFORMATON ] 

Cves Ono LI rA| , 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 
3, RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. : 

DUPLICATE a) 

3./7-9-107
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Caen Oo WW SASBO SANTA ROSA CATE 
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ee ee 1 60 oo. ee 

- _ | — ; a 7 oo 7 ae RTE ee i REVISION DATE 11/89 
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, April 1994 
© Surface Water Laboratory Data 

High Flow Sampling Event 

© 3.7-9-110



© | SEPTEMBER 1, 199% 

CLIENT: FOTH & VAN DYKE 
P.O. BOX 19012 

An ETC Laboratory 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

PROJECT: CMC TASK 5.13 

- Suite G 
ANALYSIS 

Santa Rosa, CA 

95401 EPA METHOD 200 SERIES - METALS; 6010 & 7000 SERIES METALS 

CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 

Telephone ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

: , HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 

Facsimile PH: PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| SAMPLE DATE 

SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

® NUMBER POINT MATRIX DATE BY_LAB 

_ MF5698 SG-AB _ WATER 04-26-94 04-27-94 

© MF5699 SG-V WATER 04-26-94 04-27-94 

MF5700 SG-Y WATER 04-26-94 04-27-94 

MF5701 SG-CC-01 WATER 04-25-94 04-27-94 

MF5702 SG-CC-02 WATER 04-25-94 04-27-94 

MF5703 SG-AB WATER 04-26-94 04-27-94 

| MF5704 SG-V WATER 04-26-94 04-27-94 

| MF5705 SG-Y WATER 04-26-94 04-27-94 

| MF5706 SG-CC-01 WATER 04-25-94 04-27-94 

| MF5707 $G-CC-02 WATER 04-25-94 04-27-94 

MF5708 SG-AB WATER 04-26-94 04-27-94 

MF5709 SG-V WATER 04-26-94 04-27-94 

. MF5710 SG-Y WATER 04-26-94 04-27-94 

MF5711 §G-CC-01 WATER 04-25-94 04-27-94 

MF5712 $G-CC-02 WATER 04-25-94 04-27-94 

a MF5713 SG-AB WATER 04-26-94 04-27-94 

MF5714 SG-V WATER 04-26-94 04-27-94 
|  MF5715 SG-Y WATER 04-26-94 04-27-94 

| MF5716 SG-CC-01 WATER 04-25-94 04-27-94 
| MF5717 $G-CC-02 WATER 04-25-94 04-27-94 

MF6311 BOTTLES WATER NOT APPLICABLE 04-27-94 

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibjlity or liability for_the reliance hereon or use hereof by anyone other than the above 

named client. 

VU, AL ® Wy _TY070 f _ 
© A division of “Jennifer a y, VP/General Mandgger Date 

APBI Environmental , 

Sciences Group, Inc. /} 

! 3.7-9-111 a 

; NA 

Ny
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® 

FOTH & VAN DYKE 
ae 

SEPTEMBER 1, 1994 ; 

810940 AMENDED 

SAMPLE MATRIX: WATER EPA EPA 

Parameter .Prep Method Analysis Method | 

ICP Metals 3015 6010 

Antimony 3015 7041 

-- 
Arsenic 3015 7060 | 

Potassium* 3010 6010 

- Selenium 3015 7740 

Thallium 3015 7841 

Aluminum** NA 200.8m 

Cadmium** APDC EXTRACTION 200.8m 

, Chromium** NA 200.9m | 

Copper** APDC EXTRACTION 200.8m 

Lead** APDC EXTRACTION 200.8m 

Mercury** + + | 

. 
Zinc** NA 200 .9m 

Alkalinity as CaC03 NA 310.1 

- 
Alkalinity, Hydroxide as CaCO3. NA 310.1 

_ Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaC03 NA 310.1 

Ammonia as N 350.2 350.2 

Anions NA CALC. 

Cations NA CALC. 

| Cation & Anion Balance NA CALC. 

Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 

Conductivity NA 9050 ©} 

Total Cyanide 9010 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

Total Kjeldahl Nitrogen 351.3 | 351.3 

Oil & Grease 413.2 413.2 

pH NA 9040 

Phosphorus 365.3 365.3 

Phosphorus as P, Dissolved 365.3 365.3 

Sodium Absorption Ratio NA CALC. 

Total Suspended Solids. NA 160.2 

Sulfate as $04 NA 300.0 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand* 
| 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE INC 

** ANALYSIS PERFORMED BY BATTELLE LABORATORY 

+ COLD VAPOR ATOMIC FLUORESCENCE 

3./-9-112 
tn
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© Santa Rosa\ 

FOTH & VAN DYKE 

31 AUGUST 1994 a 

EXECUTIVE SUMMARY 

ETC JOBLINK 810940 

(AMENDED REPORT & LOW-LEVEL METALS). 
‘ 

On 27 April 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express: The cooler 

| temperatures were both 0°C upon receipt at the laboratory. The samples were analyzed as specified on the preceding 

page. 

; Samples were filtered at the laboratory through a 0.45 pm filter prior to analysis for iron, manganese, and 

phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; these 

results reflect total parameters. 

| ALL samples were received past the method-recommended holding time for pH analysis. 

| Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (B00) and Potassium analyses were 

performed by Northern Lake Service. 

CALCULATIONS: 

~ Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were obtained by 

calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, and Sodium; the 

Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

AMENDED REPORT: 

At the time of analysis of these samples, ETC did not hold certification for Potassium with Wisconsin DNR. At the 

request of the client, the samples were re-analyzed at Northern Lake Service (NLS) for this parameter. Potassium 

results from NLS are reflected in this report. Carbonate and hydroxide alkalinity results are based on 

calculations; these results, therefore, have no associated detection Limits. The reporting detection Limit column 

shows dashes for these parameters on the tabled data; if the analyte was not detected in the sample, the analyte 

concentration appears as zero on the Data Summary Reports. The original report listed detection limits for these 

parameters; corrected detection limit notations are included herein. 

LOW-LEVEL METALS: 
Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for Chromium 

and Zinc. For the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by quantification 

using ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one QC Spike 

is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix spike or 

replicate, recovery information may be obtained from raw data copies included herein. When the procedural blank 

is accounted for, the QC Spike results are usually within +/- 25% of the certified value. The blank spike result 

for Lead is greater than the criteria range of +/- 25%, even with blank correction. 

po \ «| ~ i 

| | é () al WS Ess ih OID 
Ly orosky, Program Manager Date 

| _/



Joblink: 810940 
DATE: 08/29/94 

| DATA SUMMARY REPORT | 
PAGE: 1 

Company: FOTH & VAN DYKE . 

Sample Point ID: SG-AB SG-CC-0O1 SG-CC-02 SG-V SG-Y 

ETC Sample Number: MF5708 MF5711 MF5712 MF5709 MF5710 

Sample Date: 940426 940425 940425 940426 940426 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : . 
2 

a? 
ZPA METHOD 200 SERIES - METALS (ARO08) 

Aluminum ug/L 77.1 32.0 29.7 40.3 17.4 

Cadmium ug/L 006 <.006 .003 <.006 <.006 

Chromium ug/L .470 .470 .390 .470 .390 

Copper ug/L -450 -350 361 . 360 .280 

Lead ug/L 374 .240 236 © .309 -179 | 

Mercury | ug/L .004 .002 .002 .004 .002 

Zinc ug/L 2.18 1.12 1.55 1.96 1.23 

Wo Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V 

. ETC Sample Number: MF5698 MF5713 MF5701 MF5716 MF5702 MF5717 MF5699 MF5714 

{ Sample Date: 940426 940426 940425 940425 940425 940425 940426 940426 

° Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

- 

i Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - ~ €.020 - 

Fluoride mg/L <.100 - <.100 - <.100 - | .454 - 

Hardness as CaC0O3 mg/L 65.0 - 59.0 - 52.0 - 61.0 - 

Chloride mg/L 2.80 - 2.62 - 2.63 - . 2.55 - 

Nitrate as N mg/L .731 - .714 - .719 - - .728 - 

Sulfate as S04 mg/L 4.77 - 4.61 - 6.34 - 4.15 - 

Solids, total suspended mg/L 12.0 - 5.00 - <5.00 - <5.00 - 

Conductivity umhos 158 - 125 - 125 - 124 - 

Phosphorus mg/L <.050 - <.050 - <.050 - .059 - 

Ammonia as N mg/L .112 - <.100 - <.100 - .157 - 

Oil and Grease, (IR) mg/L <1.11 - <1.34 “= <1.41 - <1.53 - 

Chemical Oxygen Demand (COD) mg/L 29.0 - 24.0 - 28.0 - 28.0 - 

Alkalinity as CaC0OQ3 mg/L 72.6 - 55.0 - 53.0 - 55.0 - 

Alkalinity, Hydroxide as CaC0O3 mg/L 0 - 0) ~ 0 - 0 - 

Alkalinity,Bicarbonate CaCcO3 mg/L 72.6 - 55.0 - 53.0 - 55.0 - 

Alkalinity,Carbonate as CaCO3 mg/L 0) . - ) - 0 - O- - 

Turbidity NTU 7.00 - 3.00 - 2.90 - 3.30 - 

pH std 7.70 - 7.60 - 7.60 - - 7.50 -



| | 

Joblink: 810940 DATE: 08/29/94 
DATA SUMMARY REPORT 

PAGE: 2 

Company: FOTH & VAN DYKE | 

Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V 
ETC Sample Number: MF5698 MF5713 MF5701 MF5716 MF5702 MF5717 MF5699 MF5714 

° Sample Date: 940426 940426 940425 940425 940425 940425 940426 940426 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : | 7 

ONVENTIONALS (AR55) 

Total Dissolved Solids (TDS) mg/L 79.0 - 71.0 - 60.0 - 94.0 - 
Nitrogen, Total Kjeldahl (TKN) mg/L -672 - ~952 - .756 - 8.54 - 
Phosphorus as P, dissolved mg/L <.050 - <.050 - <.050 - <.050 - 
Sodium Absorption Ratio (SAR) std .148 - .128 _ - .128 - .119 - 

Cations | meq/1 1.62 - 1.23 - 1.21 - 1.23 - 
Anions meq/1 1.38 - 1.08 - 1.09 - 1.10 - 
Cation and Anion Balance % 7.82 - 6.32 - 5.43 - 5.66 - 
Biochemical Oxygen Demand mg/L - 8.00 - 5.00 - 5.00 - 7.00 

bo Sample Point ID: SG-Y SG-Y 
° ETC Sample Number: MF5700 MF5715 
7 Sample Date: 940426 940426 
‘0 | Facility Code: FVDGRNBCMC FVDGRNBCMC 
in . 

i Parameters Units | 

ONVENTIONALS (AR55) | | 

Cyanide, Total mg/L <.020 - | 
Fluoride mg/L <.100 | - 
Hardness as CaC0O3 mg/L 54.0 - : 
Chloride mg/L 2.57 - ’ 
Nitrate as N mg/L <.500 - | 

: Sulfate as S04 mg/L | 4.19 - 
Solids, total suspended mg/L <5.00 - 
Conductivity umhos 113 - | 
Phosphorus mg/L <.050 - 
Ammonia as N mg/L <.100 - : 

Oil and Grease, (IR) mg/L <1.20 - 
Chemical Oxygen Demand (COD) mg/L 21.0 - | 
Alkalinity as CaCO3 mg/L 52.4 - 
Alkalinity, Hydroxide as CaC0O3 mg/L 0 - 
Alkalinity, Bicarbonate CaCco3 mg/L 52.4 - 

Alkalinity,Carbonate as CaCO3 mg/L 0 | - 
Turbidity NTU 4.10 - 
pH std 7.90 - |



e e | eo 
Joblink: 810940 DATE: 08/29/94 

DATA SUMMARY REPORT | 
PAGE: 3. 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-Y SG-Y 
ETC Sample Number: MF5700 MF5715 

° Sample Date: 940426 940426 
Facility Code: FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ONVENTIONALS (AR55) 

Total Dissolved Solids (TDS) mg/L 90.0 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .448 - 
Phosphorus as P, dissolved mg/L <.050 - 
Sodium Absorption Ratio (SAR) std .125 - | 

Cations meq/1 1.15 - 
Anions meq/1 1.02 - | 

Cation and Anion Balance % 6.10 - 
Biochemical Oxygen Demand mg/L - 6.00 

Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-O1 SG-CC-02 SG-CC-02 SG-V SG-V 

Wo ETC Sample Number: MF5698 MF5703 MF5701 MF5706 MF5702 MF5707 MF5699 MF5704 

i Sample Date: 940426 940426 940425 940425 940425 940425 940426 940426 

| Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 

Oo 
im Parameters Units 

ON 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - .141 - .300 - .290 oe .446 

Manganese mg/L - <.010 - <.010 - <.010 - <.010 

Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total mg /L <.010 - <.010 - <.010 - <.010 - 

Beryllium, Total mg/L <.005 - <.005 ~ <.005 - <.005 - 

Boron, Total mg /L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 16.6 - 12.6 - 12.6 - 12.6 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Iron, Total mg/L .508 - .553 - .530 - .716 ~ 

Magnesium, Total mg/L 7.68 - 5.86 - 5.67 os 5.90 - 

Manganese, Total mg/L .088 - .048 ee .046 - .037 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Nickel, Total mg/L <.030 - <.030 - <.030 - <.030 - 

Potassium, Total mg/L 1.10 - .910 os .860 - .960 - 

Selenium, Total mg/L  <.005 - <.005 - <.005 - <.005 - 
Silver, Total mg/L <.010 - <.010 - <.010 - <.010 -



to , | | 

Joblink: 810940 DATE: 08/29/94 

DaTA SUMMARY REPORT 
PAGE: 4 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V 

ETC Sample Number: MF5698 MF5703 MF5701 MF5706 MF5702 MF5707 MF5699 MF5704 

, Sample Date: 940426 940426 940425 940425 940425 940425 940426 940426 

. Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . | 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Sodium, Total mg/L 2.91 - 2.19 - 2.17 - 2.04 - 

Thallium, Total mg/L <.005 | - <.005 - <.005 - <.005 - 

Sample Point ID: SG-Y SG-Y : 
ETC Sample Number: MF5700 MF5705 

Sample Date: 940426 940426 

Facility Code: . FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

bo PA METHOD - 6010/7000 SERIES METALS (AR72) | 

“1 | Iron mg/L - .196 
|, | Manganese mg/L - <.010 

| Antimony, Total | mg/L <.005 - 
| Arsenic, Total mg/L <.005 - 

“J | Barium, Total mg/L <.010 - 

Beryllium, Total mg/L <.005 - | 
Boron, Total mg/L <.100 - 
Calcium, Total mg/L 12.0 - 
Chromium, Total - mg/L <.020 - . 

| Iron, Total mg/L .360 - 

Magnesium, Total mg/L 5.36 - | 
Manganese, Total mg/L .053 - 
Molybdenum, Total mg/L <.020 - 
Nickel, Total mg/L <.030 - 
Potassium, Total mg/L .840 - 

Selenium, Total mg/L <.005 - 
Silver, Total mg/L <.010 - 
Sodium, Total mg/L 2.07 - : 

| Thallium, Total mg/L <.005 -
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Request For ANALYTICAL SERVICES 

RLV. 04/95 
FORM 301 
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SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION | 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide : 

WW = wastewater TIS = tissue SOIL =soil G = glass S = Sulfuric acid HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

7 B = plastic bag Z = zinc acetate H = hydrochioric acid ; 

describe others * describe others 
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1 ao, 

, Z . ~ 

RELINQUISHED BY (signature) RECBRED BY (signature) , DATE/TIME 
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© SEPTEMBER 1, 1994 

| 
CLIENT: FOTH & VAN DYKE 

| P.O. BOX 19012 
An ETC Lavoratory 2737 S. RIDGE ROAD . 

| GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 811081 AMENDED REPORT 

PROJECT: CMC TASK 8.13 

. Suite G . | 

| ANALYSIS 

Santa Rosa, CA 

95401 
EPA METHOD 200 SERIES - METALS; 6010 & 7000 SERIES METALS 

Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND: CATION AND ANION BALANCE; CATIONS; 
CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

Facsimile HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 
~ PH: PHOSPHORUS: PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 

@ SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

NUMBER POINT MATRIX DATE | BY LAB: 

© MF6237 SG-2 WATER 05-10-94 05-11-94 

MF6238 SG-3 WATER 05-10-94 05-11-94 

MF6239 SG-2 WATER 05-10-94 05-11-94 

MF6240 SG-3 WATER 05-10-94 05-11-94 

MF6241 SG-2 _ WATER 05-10-94 05-11-94 

MF6242 SG-3 WATER ‘05-10-94 05-11-94 

| MF6243 SG-2 WATER 05-10-94 05-11-94 

| MF6264 SG-3 WATER 05-10-94 05-11-94 
MF6245 SG-CC-01 WATER 05-09-94 05-11-94 

MF6246- SG-CC-02 WATER 05-09-94 05-11-94 

MF6247 SG-Y WATER 05-09-94 05-11-94 

MF6248 SG-V WATER 05-09-94 05-11-94 

MF6249 SG-AB WATER 05-09-94 05-11-94 

MF6250 SG-6 WATER 05-09-94 05-11-94 

MF6251 $G-CC-01 WATER 05-09-94 05-11-94 

MF6252 $G-cc-02 WATER 05-09-94 05-11-94 

MF6253 SG-Y WATER 05-09-94 05-11-94 

MF6254 SG-V WATER 05-09-94 05-11-94 

MF6255 SG-AB WATER 05-09-94 05-11-94 

MF6256 SG-6 . WATER 05-09-94 | 05-11-94 

| MF6257 SG-CC-01 ~* WATER 05-09-94 05-11-94 

| (Continued) 

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

of the above named“client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 

| named client. 

/ 
+ Lf . 

| , po 
7 fy 

A division of 4 AMULET E ED 0) 

APBI Environmental ennifér L,/Roseberry, /VP/General Manag6/ Date 

Sciences Group, Inc. | J/ J] 

oY 3./7-9-125
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SEPTEMBER 1, 1994 
Page 2 © 

a ~ SAMPLE DATE 

SAMPLE SAMPLE SAMPLE . COLLECTION RECEIVED 

NUMBER POINT MATRIX DATE BY LAB 

MF6258 $G-CC-02 WATER 05-09-94 05-11-94 

MF6259 SG-Y WATER 05-09-94 05-11-94 | 

MF6260 SG-V WATER 05-09-94 05-11-94 

MF6261 SG-AB WATER 05-09-94 05-11-94 

MF6262 SG-6 WATER 05-09-94 05-11-94 

MF6263 SG-CC-01 WATER 05-09-94. - 05-11-94 

MF6264 SG-CC-02 WATER 05-09-94 05-11-94 

MF6265 SG-Y WATER 05-09-94 05-11-94 

; MF6266 SG-V WATER 05-09-94 05-11-94 | 

MF6267 SG-AB WATER 05-09-94 05-11-94 

MF6268 SG-6 WATER 05-09-94 05-11-94 

M6674 BOTTLES NOT APPLICABLE NOT APPLICABLE 05-11-94 

MF7297 QC CHARGES NOT APPLICABLE NOT APPLICABLE 05-11-94 

MF9121 SG-2 WATER 05-10-94 08-17-94 

MF9122 $6-3 WATER 05-10-94 08-17-94 : 

MF9123 S$G-CC-01 WATER 05-09-94 08-17-94 

| MF9124 SG-CC-02 WATER 05-09-94 08-17-94 

MF9125 SG-Y WATER | 05-09-94 08-17-94 

| MF9126 SG-V WATER 05-09-94 , 08-17-94 , 

MF9127 SG-AB | WATER 05-09-94 08-17-94 

MF9128 $G-6 WATER 05-09-94 08-17-94 

MF9257 QCCHARGES NOT APPLICABLE NOT APPLICABLE 05-11-94 

MF9258 SMPLDEVICE NOT APPLICABLE NOT APPLICABLE 05-11-94 

3./-9-126 ©



; PAGE 3 OF 4 

FOTH & VAN DYKE a 

- SEPTEMBER 1, 1994 . 
811081 AMENDED 

SAMPLE MATRIX: WATER EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals — 3015 6010 
Antimony 3015 7041 ° 

Arsenic 3015 7060 

Lead 3015 7421 

Potass ium* 3010 6010 . 

N Selenium 7760 7740 
: Thallium 3015 7841 

Mercury 7470 7470 
Aluminum** | NA 200.8m 
Cadmium** APDC EXTRACTION 200.8m 
Chromium** NA 200.9m 
Copper** APDC EXTRACTION 200 .8m 

. Lead** APDC EXTRACTION 200.8m 

Mercury** $+ +t 

oo Zinc** NA 200.9m 

; _ Alkalinity as CaC03 NA 310.1 
Alkalinity, Hydroxide as CaCO03 NA 310.1 
Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaC03 NA 310.1 
Ammonia as N 350.2 350.2 
Anions +t ¢ 

. Cation and Anion Balance ¢ $ 

6 ~ Cations + + 

Chemical Oxygen Demand NA 410.4 
Chloride NA 300.0 
Conductivity NA 9050 

Total Cyanide 9010 9010 
Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

| Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 413.2 413.2 

pH NA 9040 

Phosphorus* 365.2 365.2 

Phosphorus as P, Dissolved* 365.2 365.2 

. Sodium Absorption Ratio + + 
Total Suspended Solids NA 160.2 

Sulfate as S04* NA 375.2 

Total Dissolved Solids NA 160.1 
Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

+ CALCULATION 

**® ANALYSIS PERFORMED BY BATTELLE LABORATORY 

+t COLD VAPOR ATOMIC FLUORESCENCE 

© 3.7-9-127 
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FOTH & VAN DYKE 

31 AUGUST 1994 

| EXECUTIVE SUMMARY : 
ETC JOBLINK 811081 

| (AMENDED TO INCLUDE LOW-LEVEL METALS RESULTS) 

a 

On 11 May 1994 ETC-Santa Rosa received aqueous sampies trom Foth & Van Dyke via Federal Express. The cooler 

~ temperatures were all O°C upon receipt at the laboratory. The samples were analyzed as specified on the 

preceding page. 

Samples were filtered at the laboratory through a 0.45 ym filter prior to analysis for Iron, Manganese, and 

Phosphorus; these results reflect dissolved parameters. These analytes were also analyzed without filtration; 

these results reflect total parameters. . 

ALL samples were received past the method-recommended holding time for pH analysis. 

| Low Level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD), Sulfate, Dissolved 

Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern’ Lake Services (NLS). 

- Samples were filtered for Dissolved Phosphorus at NLS just prior to analysis. 

CALCULATIONS: 

Results for Sodium Absorption Ratio, (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 

and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

LOW-LEVEL METALS: 

Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for 

Chromium and Zinc. for the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by 

quantification using ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one Qc 

Spike is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix 

spike or replicate, recovery information may be obtained from raw data copies included herein. When the 

procedural blank is accounted for, the QC Spike results are usually within +/- 254 of the certified vatue. 

The recovery for the matrix spike for Copper was outside of the accuracy recovery range of 75-125%. 

\ 

fos \ 7 

[ey Kaoske. Vey 29 | 

Lisa Norosky, Program Manager Date 

° ©@ 3.7-9-128 |
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Joblink: 811081 | DATE: 08/29/94 
DATA SUMMARY REPORT 

. PAGE: 1 | 
Company: FOTH & VAN DYKE : 

Sample Point ID: SG-2 SG-3 SG-6 - §G-AB SG-CC-O1 SG-CC-02 SG-V SG-Y 
ETC Sample Number: MF6241 MF6242 MF6262 MF6261 MF6257 MF6258 MF6260 MF6259 

° Sample Date: 940510 940510 940509 940509 940509 940509 940509 940509 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units 

EPA METHOD 200 SERIES - METALS (ARO8) | 

Aluminum ug/L 25.8 17.6 16.4 21.1 24.1 27.0 33.0 23.5 
Cadmium ug/L 007 004 003 -006 .005 -005 -005 -003 

Chromium ug/L -470 .310 .470 450 .900 790 .900 .680 
Copper ug/L .483 .370 .415 | -451 .507 .357 .318 -646 
Lead ug/L ~113 .097 076 .164 .164 .164 . 156 - 160 

Mercury ug/L .002 .002 .002 .002 .002 . 002 .002 -002 
Zinc ug/L 1.04 1.55 1.04 1.21 1.47 1.12 1.35 1.30 

bo Sample Point ID: SG-2 SG-2 SG-3 SG-3 SG-6 SG-6 SG-AB SG-AB 
° ETC Sample Number: MF6237 MF6243 MF6238 MF6244 MF6250 MF6268 MF6249  MF6267 

TY Sample Date: 940510 940510 940510 940510 940509 940509 _ 940509 940509 
‘o Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 

SS Parameters Units | 
Oo 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 - 
Oil and Grease, (IR) mg/L <1.06 - <1.02 - <1.07 - <1.07 - 
Conductivity umhos 177 - 178 - 204 - 186 - 
Chloride mg/L 3.05 - 3.06 - 1.36 - - 3.61 - 

Nitrate as N mg/L .705 - <.500 - <.500 - .775 - 
Solids, total suspended mg/L 5.00 - 5.00 - 5.00 - 5.00 - 
Total Dissolved Solids (TDS) mg/L 90.0 - 68.0 - 97.0 - 82.0 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .504 - .252 - .616 - 364 - 
Hardness as CaC0O3 mg/L 84.8 - 87.8 - 87.0 - 78.2 - 

Chemical Oxygen Demand (COD) mg/L 18.0 - 16.0 _- 16.0 - 16.0 - 
Turbidity | NTU 3.60 - 2.10 - 6.30 - 7.00 - 
pH std 7.70 - 8.00 - 8.10 - 7.90 - 
Phosphorus mg/L .027 - .026 - .048 - .038 - 
Phosphorus as P, dissolved mg/L .016 - .012 - .012 - .012 - 

Sulfate as S04 mg/L 6.00 - 5.00 - 4.00 - 6.00 - 

Fluoride mg/L .830 - .621 - .619 - .526 - 
Alkalinity as CaCo3 mg/L 74.6 - 90.0 - 106 - 85.6 -
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Joblink: 811081 DATE: 08/29/94 
DatA SUMMARY REPORT 

PAGE: 2 
Company: FOTH & VAN DYKE 

Sample Point ID: SG-2 SG-2 SG-3 SG-3 SG-6 SG-6 SG-AB SG-AB 

ETC Sample Number: MF6237 MF6243 MF6238 MF6244 MF6250 MF6268 MF6249 MF6267 

Sample Date: 940510 940510 940510 940510 940509 940509 940509 940509 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

: Parameters Units : | 

ONVENTIONALS (AR55) 

Alkalinity, Hydroxide as CaC0O3 mg/L 0 - 0 - 0 - 0 - 

Alkalinity, Bicarbonate CaC0O3 mg/L 74.6 - 90.0 - 106 - 85.6 - 

Alkalinity,Carbonate as CaCO3 mg/L 0 | - 0 - ) - 0 - 

Sodium Absorption Ratio (SAR) std .100 - .103 | - .068 - .109 - 

Cations meq/1 1.93 - 2.04 - 9.02 - 1.67 - 

Anions meq/1 1.49 - 1.70 - 1.89 - 1.67 ~ 

Cation and Anion Balance —  & 13.0 - 9.19 - 9.02 - 10.7 - 

Biochemical Oxygen Demand mg/L - 5.00 - 4.00 - 7.00 - 6.00 

Ww Sample Point ID: SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V SG-Y SG-Y 

° ETC Sample Number: MF6245 MF6263 MF6246 MF6264 MF6248 MF6266 MF6247 MF6265 

| T Sample Date: 940509 940509 940509 940509 940509 940509 940509 940509 

y ‘© Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

O be 
LO (2 Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 | - <.020 ~ 

Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 - 

Oil and Grease, (IR) mg/L <1.05 - <1.05 - <1.03 - <1.09 - 

Conductivity umhos 125 - 125 - 161 - 97.1 - 

Chloride mg/L 2.74 - 2.77 - 3.02 - 2.51 - 

Nitrate as N mg/L 747 - 741 - 741 - <.500 - 

Solids, total suspended mg/L 5.00 - <5.00 - <5.00 ~ <5.00 ( 

Total Dissolved Solids (TDS) mg/L 75.0 - 59.0 - 79.0 - 57.0 - 

Nitrogen, Total Kjeldahl (TKN) mg/L .756 - .308 - .308 - . 784 - 

Hardness as CaCO3 mg/L 52.2 - 56.8 - 76.0 - 39.6 - 

Chemical Oxygen Demand (COD) mg/L 19.0 os 23.0 | - 23.0 os 24.0 - 

Turbidity NTU 2.20 - 2.80 - 2.60 - 2.60 - 

pH std 7.60 - 7.60 ~ 7.70 - 7.70 - 

Phosphorus mg/L .031 - 034 - .036 - 031 - 

Phosphorus as P, dissolved mg/L .008 - 009 - .013 - .009 - 

Sulfate as S04 mg/L 6.00 - 5.00 - 6.00 - 5.00 - 
Fluoride mg/L .535 - ~494 - : .497 - .477 - 

Alkalinity as CaC03 mg/L 54.6 - 55.4 - 75.2 - 42.4 -
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7 | | 
/ Joblink: 811081 DATE: 08/29/94 

: , Data SuMMARY REPORT 
PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V SG-Y SG-Y 
ETC Sample Number: MF6245 MF6263 MF6246 MF6264 MF6248 MF6266 MF6247 MF6265 

“ Sample Date: 940509 940509 940509 940509 940509 940509 940509 940509 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ONVENTIONALS (AR55) 

Alkalinity, Hydroxide as CaC0O3 mg/L 0 - ) - 0 - 0 - 
Alkalinity, Bicarbonate CaC0O3 mg/L 54.6 -— 55.4 - 75.2 - 42.4 - 
Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 - 
Sodium Absorption Ratio (SAR) std .105 - -105 — - .101 - .107 - 

Cations meq/1 1.34 - 1.31 - 1.48 - 895 - 
Anions meq/1 1.14 oo 1.13 - 1.48 - 895 - 
Cation and Anion Balance $ 8.30 . - 7.39 - 7.85 - 7.22 - | 
Biochemical Oxygen Demand mg/L - 8.00 - 6.00 - 4.00 - 6.00 

Lo Sample Point ID: SG-2 SG-2 SG-3 SG-3 SG-6 SG-6 SG-AB SG-AB . 
~~ ETC Sample Number: MF6237 MF6239 MF6238 MF6240 MF6250 MF6256 MF6249 MF6255 

b Sample Date: 940510 940510 940510 940510 940509 940509 940509 940509 
Me Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

ar Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - <.100 - .101 - <.100 - <.100 
Manganese mg/L - <.010 - <.010 - <.010 - <.010 
Selenium, Total mg/L <.005 - <.005 - <.005 - <.005 - 
Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 
Barium, Total mg/L -010 - -012 - <.010 - <.010 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 
Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 
Calcium, Total mg/L 20.1 - 21.1 - 24.4 - 21.1 - 
Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Magnesium, Total mg/L 9.89 - 10.6 - 11.7 - 10.8 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 os <.020 - 
Nickel, Total mg/L <.030 - <.030 - <.030 ~ <.030 - 
Potassium, Total mg/L .850 - .650 - -630 - .810 - 
Silver, Total mg/L <.010 - <.010 - <.010 - <.010 - 
Sodium, Total mg/L 2.19 - 2.32 - 1.64 - 2.48 - 

Thallium, Total mg/L <.005 ~~ - <.005 - <.005 - <.005 - 
Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 -
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Joblink: 811081 DATE: 08/29/94 
DATA SUMMARY REPORT 

PAGE: 4 

Company: FOTH & VAN DYKE , 

Sample Point ID: SG-2 SG-2 SG-3 SG-3 SG-6 SG-6 SG-AB SG-AB 

ETC Sample Number: MF6237 MF6239 MF6238 MF6240 MF6250 MF6256 MF6249 MF6255 

. Sample Date: 940510 940510 940510 940510 940509 940509 940509 940509 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

RPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron, Total mg/L .212 - .228 - .123 - .327 - 

Manganese, Total mg/L .037 —_ .047 - .021 - .070 - 

Sample Point ID: SG-CC-0O1 SG-CC-01 SG-CC-02 SG-CC-02 SG-V SG-V SG-Y SG-Y | 

ETC Sample Number: MF6245 MF6251 MF6246 MF6252 MF6248 MF6254 MF6247 MF6253 

Sample Date: 940509 940509 940509 940509 940509 940509 940509 940509 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

| Parameters Units | 

a PA METHOD - 6010/7000 SERIES METALS (AR72) 

~~} Iron mg/L - .146 - .138 - .170 - .141 

bb Manganese mg/L - <.010 - <.010 - <.010 - <.010 

|| Selenium, Total mg/L <.005 - <.005 - | <.005 - <.005 - 

7 Antimony, Total mg/L <.005 - .006 - <.005 - <.005 - 

no| Barium, Total mg/L <.010 - .011 os <.010 - <.010 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 13.8 - 13.4 - 17.8 - 10.5 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Magnesium, Total mg/L 6.72 - 6.56 - 8.98 - -5.04 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 ~ <.020 - 

| Nickel, Total mg/L <.030 - <.030 - <.030 - <.030 - 

Potassium, Total mg/L .750 - .740 - .620 - .900 - 

Silver, Total mg/L <.010 - <.010 - <.010 - <.010 - 

Sodium, Total mg/L 1.91 - 1.87 - 2.09 - 1.68 - 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg /L <.005 - <.005 - <.005 - <.005 - 

Iron, Total mg/L . 383 - .391 - -450 - 321 - 

Manganese, Total mg/L .046 - .044 - .061 - .026 - 

©
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© SEPTEMBER 1, 1994 

CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 

An ETC Laboratory | 2737 S. RIDGE ROAD 
| - GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 811098 AMENDED REPORT 

PROJECT: CMC TASK s 

- Suite G | 
ANALYSIS 

Santa Rosa, CA 

95401 EPA METHOD 200 SERIES - METALS; 6010 & 7000 SERIES METALS 

Teleph CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 

ereprione ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 
(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 
— HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 

- Facsimile PH; PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED: SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 

SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

® NUMBER POINT MATRIX DATE BY LAB 

MF6317 $G-19 WATER 05-10-94 05-12-94 
MF6318 $G-30 WATER 05-10-94 05-12-94 
MF6319 SG-E WATER 05-10-94 05-12-94 

. MF6320 LG-11 WATER 05-11-94 05-12-94 
MF6321 LG-15 WATER 05-11-94 05-12-94 
MF6322 LG-12 WATER 05-11-94 05-12-94 
MFE325 SG-19 WATER 05-10-94 05-12-94 
MF6327 SG-30 WATER 05-10-94 05-12-94 
MF6328 SG-E WATER 05-10-94 05-12-94 

j MF6329 LG-11 WATER 05-11-94 05-12-94 
MF6330 LG-15 WATER 05-11-94 05-12-94 
MF6331 LG-12 WATER 05-11-94 05-12-94 
MF6335 SG-19 WATER 05-10-94 05-12-94 

| MF6336 $G-30 WATER 05-10-94 05-12-94 
MF6337 SG-E WATER 05-10-94 05-12-94 
MF6338 LG-11 WATER 05-11-94 05-12-94 
MF6339 LG-15 WATER 05-11-94 05-12-94 

| MF6340 LG-12 WATER 05-11-94 05-12-94 
MF6347 SG-19 WATER 05-11-94 05-12-94 

! MF6348 | SG-30 WATER 05-11-94 05-12-94 
| MF6349 SG-E WATER 05-11-94 05-12-94 

~ (Continued) 

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
no responsibility or liability fe reliance hereon or use hereof by anyone other than the above 

named clieny. 

a L, 7 Jo qe 
© A division of ; Jennifer an y, VP/General Managér Date : 

APBI Environmental | 

Sciences Group. Inc. | J /f 

| 3.7-9-142 

| op 2 1284



SEPTEMBER 1, 1994 Page 2 © 

| | SAMPLE DATE 

SAMPLE SAMPLE | SAMPLE COLLECTION RECEIVED 

| NUMBER POINT | MATRIX DATE : BY LAB 

MF6350 LG-11 WATER 05-12-94 05-12-94 

MF6351 LG-15 WATER 05-12-94 05-12-94 | 

MF6352 LG-12 WATER 05-12-94 05-12-94 . 

MF6675 BOTTLES NOT APPLICABLE NOT APPLICABLE 05-12-94 

MF9115 SG-19 WATER 05-10-94 08-17-94 

MF9116 SG-30 WATER 05-10-94 - 08-17-94 

MF9117 SG-E WATER 05-10-94 08-17-94 

MF9118 LG-11 WATER 05-11-94 08-17-94 

MF9O119 LG-15 WATER 05-11-94 | 08-17-94 | 

| MF9120 — Lg-12— WATER 05-11-94 08-17-94 

3.7-9-143 | © 
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FOTH & VAN DYKE oan 

SEPTEMBER 1, 1994 

811098 AMENDED . 

SAMPLE MATRIX: WATER EPA EPA | 

Parameter Prep Method Analysis Method | 

ICP Metals 3015 6010 

Antimony 3015 7041 ° 

Arsenic 3015 7060 

Lead 3015 1421 

~ Potassium* 3010 6010 . 

Selenium 7740 7740 

Thallium . 3015 7841 

Mercury 7470 7470 

Aluminum** NA 200 .8m 

Cadmium** APDC EXTRACTION 200.8m 

Chromium** NA 200.9m 

Copper** APDC EXTRACTION 200. 8m 

| Lead** APDC EXTRACTION 200.8m 

| Mercury** $+ ++ . 

Zinc** NA 200.9m 

. Alkalinity as CaC03 NA . 310.1 
Alkalinity, Hydroxide as CaC03. NA 310.1 

Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaC03 NA 310.1 

Ammonia as N 350.2 350.2 

Anions + + 

Cation and Anion Balance $ + 
Cations + + 

Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 
Conductivity NA 9050 
Total Cyanide 9010 9010 
Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

| a Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 413.2: 413.2 

pH NA 9040 
Phosphorus* 365.2 365.2 

| Phosphorus as P, Dissolved* 365.2 365.2 

Sodium Absorption Ratio + + 

Total Suspended Solids NA 160.2 
Sulfate as S04* NA 375.2 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

+ CALCULATION 

** ANALYSIS PERFORMED BY BATELLE LABORATORY 

| tt COLD VAPOR ATOMIC FLUORESCENCE 

ns
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SANLA ROSA\ 
| © 

FOTH & VAN DYKE on 
31 AUGUST 1994 

EXECUTIVE SUMMARY | 

” ETC JOBLINK 811098 
(AMENDED TO INCLUDE LOW-LEVEL METALS RESULTS) 

a
 

On 12 May 1994 ETC-Santa Rosa received aqueous sampies from Foth & Van Dyke via Federal Express. The cooler 

- temperatures were both 0°C upon receipt at the laboratory. The samples were analyzed as specified on the 

preceding page. 

The anions portion for sample LG-15 was not labelled with the samole identifier; it was the only unlabelled 

_ sample container. 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and | 

Phosphorus; these results reflect dissolved parameters. These analytes were also analyzed without filtration; 

these results reflect total parameters. 

ALL samples were received past the method-recommended holding time for pH analysis. © 

| Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (B00), Sulfate, Dissolved 

Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 

Samples were filtered for Dissolved Phosphorus at NLS just prior to analysis. 

CALCULATIONS: | 

Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 

and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

LOW-LEVEL METALS: 
Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for 

Chromium and Zinc. For the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by 

quantification using ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one Qc 

Spike is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix 

spike or replicate, recovery information may be obtained from raw data copies included herein. When the 

procedural blank is accounted for, the QC Spike results are usually within +/- 25% of the certified value. 

The recovery for the matrix spike for Copper was outside of the accuracy recovery range of 75-125%. 

9 3 | ( ~ 

IQ. NOSICL HON | 
Lisa Norosky, Program Managér | Date 

3.7-9-145 | ©
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Joblink: 811098 DATE: 08/29/94 
| DATA SUMMARY REPORT 

| PAGE: 1 
Company: FOTH & VAN DYKE 

Sample Point ID: LG-11 LG-12 LG-15 SG-19 SG-30 SG-E 

7 ETC Sample Number: MF6338 MF6340 MF6339 MF6335 MF6336 MF6337 

. Sample Date: 940511 940511 940511 940510 940510 940510 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters _ | Units . 

EPA METHOD 200 SERIES - METALS (AR08) 

Aluminum ug/L 23.2 104 59.8 23.2 107 37.1 
Cadmium ug/L .025 .026 -007 -005 — .014 .004 

Chromium ug/L 310. .450 .310 .470 . 780 1.17 

Copper ug/L .539 .603 .391 .273 .463 .297 

Lead ug/L .096 1.05 -168 © - 106 .191 .097 

Mercury ug/L 001 .003 -002 .003 .003 .002 

Zinc ug/L 4.32 5.01 4.75 1.38 2.59 -860 

Lo Sample Point ID: LG-11 LG-11 LG-12 LG-12 LG-15 | LG-15 SG-19 SG-19 

Sy ETC Sample Number: MF6320 MF6350 MF6322 MF6352 MF6321 MF6351 MF6317 MF6347 

\ Sample Date: 940511 940512 940511 940512 940511 940512 940510 940511 

° Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 
-— 

SParameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Chloride mg/L 1.18 - 1.03 - <.500 - | 1.34 - 

Nitrate as N mg/L <.500 - <.500 - <.500 - .728 - 

Conductivity umhos 21.0 - 16.0 - 14.0 - 121 - 

Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 

Total Dissolved Solids (TDS) mg/L <5.00 - 18.0 - 22.0 - 58.0 - 

Nitrogen, Total Kjeldahl (TKN) mg/L <.200 - .504 - 784 - . 280 - 

Hardness as CaC0O3 mg/L <5.00 - <5.00 - <5.00 - 62.6 - 

, Turbidity NTU 1.40 - 1.20 - 1.80 - 3.40 - 

/ pH std 6.70 - 5.70 - 6.00 - 7.40 - 

| Oil and Grease, (IR) mg/L <1.12 | - <1.18 = <1.03 - <1.02 - 
Phosphorus mg/L .019 - .026 - .028 — - 027 - 

Phosphorus as P, dissolved mg/L <.004 - .014 - .010 - .023 - 

Sulfate as S04 mg/L 5.00 - 4.00 - 3.00 - 6.00 - 

Chemical Oxygen Demand (COD) mg/L 16.0 - 34.0 - 35.0 - 31.0 - 

Fluoride mg/L .246 - 223 - 175 - .469 - 

Ammonia as N mg/L <.100 © - <.100 - <.100 - <.100 - 

Alkalinity as CaCc03 mg/L <20.0 - <20.0 - <20.0 - 58.2 -
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Joblink: 811098 DATE: 08/29/94 
| DATA SUMMARY REPORT 

PAGE: 2. 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11 LG-11 LG-12 LG-12 LG-15 LG-15 SG-19 SG-19 
ETC Sample Number: MF6320 MF6350 MF6322 MF6352 MF6321 MF6351 MF6317 MF6347 

° Sample Date: 940511 940512 940511 940512 940511 940512 940510 940511 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units , 

ONVENTIONALS (AR55) 

Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - 0 - 
Alkalinity, Bicarbonate CaC0O3 mg/L <20.0 - <20.0 - <20.0 - 58.2 - 
Alkalinity, Carbonate as CaCO3 mg/L 0 - 4) - 0 - 0 - 
Sodium Absorption Ratio (SAR) std 0 - ) . - 0 - .073 - 

Cations meq/1 .142 - .065 - .091 - 1.32 - 
Anions meq/1l ~150 - 124 - 121 - 1.15 - 
Cation and Anion Balance % -3 - -30. - -10 - 6.88 - 
Biochemical Oxygen Demand mg/L - 6.00 - 7.00 - 6.00 - 6.00 

an Sample Point ID: SG-30 SG-30 SG-E SG-E 
7 ETC Sample Number: MF6318 MF6348 MF6319 MF6349 

oO Sample Date: 940510 940511 940510 940511 
pl Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

i | 
“I Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total | mg/L  <.020 - <.020 - | . 
Chloride mg/L 1.11 - 2.02 - 
Nitrate as N mg/L <.500 - .729 - 
Conductivity umhos 194 - 272 - | 
Solids, total suspended mg/L <5.00 - <5.00 - 

Total Dissolved Solids (TDS) mg/L 104 - 121 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .560 - 224 - 
Hardness as CaC03 mg/L 102 - 129 - | 
Turbidity NTU 3.10 - .900 - 
pH std 8.70 - 8.00 - 

Oil and Grease, (IR) mg/L <1.33 - <1.03 - | 
Phosphorus mg/L . 036 - 019 - 
Phosphorus as P, dissolved mg/L .018 - .017 - 
Sulfate as S04 mg/L 7.00 - 7.00 - 
Chemical Oxygen Demand (COD) mg/L 28.0 - <10.0 - 

Fluoride mg/L - 621 - 763 - 
Ammonia as N mg/L <.100 - <.100 - 
Alkalinity as CaCo3 mg/L 95.0 - 138 -
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Joblink: 811098 DATE: 08/29/94 
DATA SUMMARY REPORT 

PAGE: 3 

Company : FOTH & VAN DYKE 

| Sample Point ID: SG-30 SG-30 | SG-E SG-E 

ETC Sample Number: MF6318 MF6348 MF6319 MF6349 

- Sample Date: 940510 940511 940510 940511 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) 

Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 

Alkalinity,Bicarbonate CaCO3 mg/L 95.0 - 138 - | 

Alkalinity,Carbonate as CaCO3 mg/L 4.80 - 0 - 

Sodium Absorption Ratio (SAR) std .070 - .083 _ - 

Cations meq/1 2.18 - 2.98 - 
Anions meq/1 1.93 - 2.52 - 

Cation and Anion Balance $ 6.06 - 8.41 - 

Biochemical Oxygen Demand mg/L - 8.00 - 5.00 

Wo Sample Point ID: LG-11 LG-11 LG-12 LG-12 LG-15 LG-15 SG-19 §G-19 

NI ETC Sample Number: MF6320 MF6329 MF6 322 MF6331 MF6321 MF6330 MF6317 MF6326 

| Sample Date: 940511 940511 940511 940511 940511 940511 940510 940510 

° Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

t | 
& Parameters Units 

PA METHOD - 6010/7000 SERIES METALS (AR72) 
| : 

Iron mg/L - <.100 = 117 - <.100 = .177 

Manganese mg/L - <.010 - .023 - .030 - <.010 

| Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total mg/L <.010 - <.010 - <.010 - - ,012 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 1.59 - 1.30 - 1.16 - 13.4 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Magnesium, Total mg/L 561 - <.500 - <.500 - 7.26 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Nickel, Total mg/L <.030 - <.030 - <.030 of ~ <.030 - 

Potassium, Total mg/L .630 - <.600 - 1.30 - <.600 - 

Silver, Total. mg/L <.010 - <.010 - <.010 - <.010 - 

Sodium, Total mg/L <1.00 - <1.00 - <1.00 - 1.33 - 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Selenium, Total | mg/L <.005 - <.005 - <.005 - <.005 -
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Joblink: 811098 DATE: 08/29/94 

DaTA SUMMARY REPORT 
PAGE: 4. 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11 LG-11 LG-12 LG-12 LG-15 LG-15 SG-19 SG-19 

. ETC Sample Number: MF6320 MF6329 MF6322 MF6331 MF6321 MF6330 MF6317 MF6326 

Sample Date: 940511 940511 940511 940511 940511 940511 940510 940510 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron, Total mg/L <.100 - 124 - .106 - .228 - 

Manganese, Total mg/L <.010 - .024 - .040 - .013 - 

bo Sample Point ID: SG-30 SG-30 SG-E SG-E 

° ETC Sample Number: MF6318 MF6327 MF6319 MF6328 

7 Sample Date: 940510 940510 940510 940510 

‘© Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

> Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) . 

Iron mg/L - _ €.100 - <.100 
Manganese mg/L - <.010 - <.010 
Antimony, Total | mg/L <.005 - <.005 - 
Barium, Total mg/L <.010 - <.010 - 

Beryllium, Total mg/L <.005 - <.005 - | 

Boron, Total mg/L <.100 - <.100 - 

| Calcium, Total mg/L 23.7 - 31.0 - 
Chromium, Total mg/L <.020 - <.020 - | 

Magnesium, Total mg/L 11.2 - 16.0 - ae 

Molybdenum, Total mg/L <.020 - <.020 - : 

Nickel, Total mg/L <.030 : - <.030 - 
Potassium, Total mg /L <.600 - . 700 - 

Silver, Total mg/L <.010 - <.010 - 

Sodium, Total mg/L 1.66 - 2.27 - 
Thallium, Total mg/L <.005 - <.005 - 

Arsenic, Total mg/L  <.005 - <.005 - 
Selenium, Total mg/L <.005 - <.005 - | . 

Iron, Total mg/L .104 - <.100 | - , 

Manganese, Total mg/L .019 - <.010 - | 

4 . 
ad 

4 |
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< ETC SOURCE START DATE] START S| jogs | cove SAMPLE POINT vyMMDD | TIME SAMPLER RE 
Source Codes: - OBSERVATIONS OBSERVATIONS 

Well......(W) Outfall................(O) i 

ilk [see e 1 laestel 1340 [sorts rvevsveom ml 7 1 | 1 | | | | | -—————-———J © 
| sr 2] R15 G30 [AHS Jeotom sediment... Z | | | | [| | | | -_<——WW};—— 

3 Rolsg-6.,.15).. | 1605 Generation Point ..................(G) i —__—__—_—_—_ eee | OTR [Sg - ft | 0s q ee 
ebwele grains, Peed | 9%0 |omemennwn FT . | ss 

Treatment Facility seseseesseceeseseeQ DD 4 PT 

S| ewe lees | Pp [ee 7t ttt | tt | -—,HWH, 
fe or] Leachate Collection Sys.......(C) eo oe] PAK Cee iy | f | 2X30 frarerocean.........-w} 2 | | | | | | | | -__——HW—}———- 

7 PG
 

OtNer ecccccccececccccessssesecessessseeeecX) a —————— ——————eeeEeE eee 
es 

eT dT | RE = PP —“‘—i‘“‘“‘“‘m],S 

es 
TC —“(i‘“‘i[LSCC 

CHAIN OF CUSTODY CHRONICLE REMARKS 

2 | Shuttle Opened By: (print) _ Srerrihnsser Date: S/a/94 Time: £00 b 
lL Signature: Sa tf On, Cem Seal #: intact: LES : 

> I have received these matenals in good condition from the above person. 

1S) 

as Name: Signature | 

Date: Time: Remarks: 

t have recewed these materials in good condition from the above person. 

3. Name: Signature 

Date: Time: Remarks: 

Shuttle Sealed By: win) StormlawssE Date: LUFF time: / 1pU 

4° ols 
Signature: —- CBROK (Facm aa Seal :_Qolfde_ Intact: ES SAMPLER'S SIGNATURE 

LAB USE ONLY Opened By: ef Lh eS Time:__ 7FO.Gr | sow 

SHUTTLE # AYR sewpec © S77) o seas POLS cono. MOCK, 
COST ™ WHITE: 1 AR COPY VELL Ow amPI EROPY PINK: CLIENT COPY |



. . | | 

ETC porn Or gn CHAIN-OF-CUSTODY RECORD | 

i one kek 
, . 

uw No. 114075 
ETC-SANTAROSA + 320TesconiCircle * SantaRosa,CA9s4o1 + 707-544-5570  7\\OXK | 

COMPANY FACILITY/SITE 

Ford « Van Dry KE Canoon Mruzrw6 Co PLO4FF PRESERVATIVE | 

y - - uy 0 - NONE 
_ Kus Nd anasHer Al 4 -497-aAS500 EZ | AALS, Hee 

2 C me ) ff. 2-HNO, 
28 7 3 -H,SO, 

Oo , 
o 

4 ° Na,SO,+H,SO, 

<= ETC SOURCE START DATE| START 
=| jops | Cove SAMPLE POINT YYMM/0D | TIME | SAMPLER LAB 
Ee . Source Codes: OBSERVATIONS OBSERVATIONS 

Well......(W) Outfall................(0) 

TTR [Ser hit 1 Paeshe| 1342 |sor. 1s) riveusveamn 7 | | | | | | | | -e————~p-——— 
Po 

at Rs gy 30 p25 |ootomseamen...... 2 | | | | | | | | -———-——— 
3 RR i[gQ-6;.14 5, | 1608 | Generation Point ....................(G) ‘a | {{{] i t{Re-— 

| LR Se {| eos 1 TT — 

cL bare le er vias Paerds [2900 feamsmemaneen [9 TTT YP Pf 
sl Ly Oo Treatment Facility ..................(T) q Oe 

dele G-bSiii. | yp |ee att tty | | ER 
KE o G | Leachate Collection Sys.........(C) Od eee | 

el awl Cees iy | | 7A8O |rarerooean..........o 2 | | | | | tp | Re 
7 a ee ee ee ee OUNEL cccccceeecccssssseseccssssesseesseeee(X) ToT TT [ ft.) eRe 

| ee SE 

ey tts | dL CU T””OC~tC—CEELEE ET -_ Ot Eby at a we eZ: af ms ‘ ; , 

eT TT ay | RR eee BS ECT 
CHAIN OF CUSTODY CHRONICLE REMARKS 

- WW 

. , 

r Shuttle Opened By: (print) Sporrihusser —_— vate: SLMIF, Time: £200 . 

‘© Signature: Sea, tf CG) tne Seal #:_ Intact: JES | 

| have received these materials in good condition from the above person. , | 

> 

2. Name: Signature | 

Date: Time: Remarks: Ss eee Eee 
| have received these materials in good condition from the above person. 

3. Name: Signature 

Date: Time: Remarks: 
renner a TEN SASS eee . 

Shuttle Sealed By: (print) _Stormlawss€w Date: 4, 7 Time: [400 

: oS 
Signature: — A) em tren Seal 4 Feld intact: ES SAMPLER’S SIGNATURE | 

LAB USE ONLY Opened By: S OSS bane Date:_ J —A2-FY __stime:_7£ 304~ swe Z sat 
| SHUTTLE # , X TEMP. °C Osim on SEAL @ O| | Ss COND. mS



—~z 
bo a i | 

| i Cuarn-Or-M@rovy REcoRD © 

Request For ANALYTICAL SERVICES REV. 06/93 
FORM 301 

- ENVIRONMENTAL TESTING AMD CERTIFICATION CORP B 320 TESCOW! CIRCLE SUITE G M SANTA ROSA CA 95401 B (707)564-5570 . | 

Tone sas CURR FULT. (Y/N) 

 TWeRTMER NN LIKE, SER ILES IN 
2 y ; ABORA TOR CONTACT TELEPHONE NUMBER lo; 4 po PRESERV. LEGEND fcr 

ne Tad: o = PRESERVATIVE 

ADDRESS «2 

ICS Wa RA.DS 0 £5 we i O - NONE 
zz 1 - WCE 
35 IN 
zo / 2 + HNO 

COAKN i WIT a ays® ts Z p ig) 3 - H,S0, 
: 4 - Na,SO.+n,SO, 

MATRIX CODES: Or | Or | 

-&IC JOB SOOLINK 
REMARKS: 

NUMBER NUMBER LiQuid..... 2... cee eeceeeeee I __ 

+ heer | 1 [BWOAR [OACEAO | soticrstetge.. eee 2 AIK 5771 

To teeny [CT | oi sot s LS PR 57994 

2 fA a Qily Liquid. .ceseeseeee [2 xp f $1995 

neon ty | 1 |__| [SRR BAN | wre eee SLR | $799 
TS bette [Uf I tenetete eee LD ZZ $7997 

Wo . 
ne 

- eee Nitceccccsseseseeteeeeee 8 | 2 —|-}- 57118 

BS [r ket tea [Vf [8809.2 | ome _____ | 2 tt $7714 
\ a |e eg [Vt yt ll} 2 PA! ij S$000 

CHAIN OF CUSTODY CHRONICLE RESULTS REQUESTED BY (DATE): 

SEND RESULTS 10: 

Rel inquished To: Date: Time: : F INCLUDE | 

1. (serster) (Urecatog seever > 
RESULTS MUST INCL ° : 

10172 
By (signature): Shuttle/Seal#]O 17} 2a intact: stanoarno TE] extenneo omen O 

I Reve sorerved inese malesiols (@ paw Cond foam ine om 

e Method Blank ° Raw Date . 
sb 

- | Receiving Lab/Opened By: : patera- Al-7Y tines (O}. BO © Blank Spike e Other 

. Tenp. °C [3 Seal #: Condi tion: ne e MS/MSO 

, . . PO #: 2GOALL 

3. Shuttle Returned fys(print) ote ne ; | 

, PLEASE INCLUDE PO 6 AMD/OR JOBL INK @ ON SNVOICE | 

Ja- | signstures Set ints FREI iE Ont Tp TITRA RT] 

' . . 
wSEMTer = OATES: DR tee mt tal LALE: Bah ee be oh? va 

° 
WOTESe ie ee a tee wee? POP RAD CAP pe cD Ma a



(i! Cuarn-Or-Custopy RecorpD 

fOKM 

ENVIRONMENTAL TESTING AND CERTIFICATION CORP @ 320 TESCONI CIRCLE SUITE G @ SANTA ROSA CA 95401 @ (707)544-5570 

2 
— 

_ 

SUBCONTRACT L TELEPHONE NUMBER FILT. (Y/N) 

NES \aue, Senne | _ : 
, { SN SRNR TELEPHONE NUMBER 

PRESERV LEGEND FOR 

Ss \ENE YL “ PRESERVATIVE 

D S 
wd me 

®. a DS) w ¥ U - NON 
; z fe 1 - NCL 

A Zo 
2 - NNO, 

CQeADOr \RIL .& AID a 3 - 50, ) 

°o & - Na.SO,e SO 

| 
MATRIX CODES: 

—1c JOB MATRIX JOBL INK 

REMARKS: 

NUMBER CODE WUMBER Liquids... cc cece cece eens 1 ee 

a?! , ear | \ DACAS | SA06 Sol id/Sludge..-..eseeeeeeee 2 A SY Aescne Rothe WIA 

- gaa 2 DNS Py \ , Oily Solid........-.0e-eeee S \ yy A , 

——_ 
0 

gill =» ta! \ \ Oily Liquid....eeeeeeeeeeee & |S \28> ERSAL 

st \ y | GARBAN | Wipes eet 5 | 
“Wi 

1s Lee |_| P| teaetateneesssssseeeeeeoee |S | a 
gol, Vator |. Nite cccssstesseesteeeeee © |S 

"5 

| 

si we 7 \ BOA GaDsr ‘L Other \ —— 

le Mees Ly fT yt y 3 
cH) 8 ‘SN Sed 1¢. 

a 
4 

CHAIN OF CUSTODY CHRONICLE RESULTS REQUESTED BY (DATE): PXOWA AKT 
SEND RESULTS 10: 

Wo Rel inquished To: KEDR OS | AY J3a-2 Date: (\\a\ a. time: EAD _ | | 

7 1. : (cacetos) (Ue eth ing auswes ) 
RESULTS MUST INCLUDE; 

¥ By (signature)> AS. Shuttte/Seal# \SSE2— Intact: STANDARO 4 extenoeo () ornmer C) 

1 —_——— 

Uo 
b face set etrad Chere Cabos tale Bn youd Cusdst tun Fefe the sbuve porsun 

e Method Blank e Raw Data 

Receiving Lab/Opened By: ___ Date: Time: 15 : tO ° Blank Spike ° Other 

Tenp. °C — Scal &#: Condition: ° HS/MSD | 

3. Shuttle Returned By: (print) Date: Time; pO _Vrm 

. PLEASE INCLUDE PO # AND/OR JOOLINK @ ON INVOICE 

Signature: | Seal # Intact: "FoR ETC Us ¢ gowyy t fe ae aes epibe: AES : Hbeiateg. a ~ 

! 
die necem sgn wines os etn “Ee dat beg ae apr Rb Soto Gg 
PUSENTR oc OATES: I NETIAL Ss ns 

Se 
| . . NOTES: WT AD a RRS BV gest Sie te ee



e oe @ 

Client: Chav Oe Wises Co Scope 1D. 2ICC47 | 

Project:__ 171 +1: de Id. She FOAL Page: No. 

, SP an . oO Lab | 

sormolertsk Stl Carn eee Oate, sfialie con, Numbers Remarks — 

TSE [one [ne Posen] son tion (Ra _ 
ja lscer [Ft [ora | |v | a3eoa? S| dT Te Ta [xt 
artaat] | lomo | [vp ) dE Sd | Cd x de [x te [ea | 
ole [T [wo | bt | dT Pe x [ef [ke | 
vile | [fas] [vp OT C~dEC dT ee fe fe | 
gyno ve [] just [ZT [COCs Tele tee 
vifse-o bale lex | [vt [dT Sd | def [x 
see balttoms| [y[ Cd Cd Ee x a fe PO 

vale tt feo [tO Ke te [ef 
wlse-|f lael [ft Cd Pe fe fe | 
poles ff? bes | [vt [TC Tk ee [et fe | 
7 Seth ee 
afew phi [ovo | [Vf | Pd ee fe fe de 

—o3feee] [wo | [Zt ee ek | 
| pee [Taso [fp Pt ta fe fa 

fF | | ttt if] | ft ft i ttt tt 

 Reccved 8) Srcta ty athe fe 
Reingihed i 
Recied by) 

-[Reinquthed 7S 
Reevedbylobs s™—“SSOOC‘~;S™S™S~édC( XS 

Remarks: % VitU NIsniw Sevplnc BeTree WHHL (Od | 

Foth & Van Dyke | 7%“ 7" ” festls h ETC bA6 
| \. Lo



REL 

ae 

Seay oe NORTHERN LAKE SERVICE, INC. . 

sremeponcen: ‘4 eaiesray 

wei M/E: — Analytical Laboratory and Environmental Services S AMPLE COLLECTION AND 

eg Me Rene 
Dee Beat to ee tn 

—- ar a 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUS TODY REC ORD 

a . . 
: 

Tel: (715) 478-2777 °¢ Fax: (715) 478-3060 
. Wisconsin Lab Cert. No. 721026460 ©} 

RETURN THIS FORM WITH SAMPLES. . 

PROJECT TITLE . 

ey Van bo Cpanbod fete Co 

ADDRESS 
PROJECT NO. P.O. NO. | 

9737 S. Kiace be F3BLO4GD 

CITY 
STATE ziP CONTACT , PHONE 

. 

REEW Ba 7 LT 54307 Ay ss San E SHEIK 44-49 7-RSOP 

ITEM DTS ) oro e aire SAMPLE GRAB/ 

RR wr I pte | re | come lowe | | one 

. (1 S@gaH| SG-/7 Vife4 1340 | Sw. | As | I | 

Sb3OF| sc¢- 2D / 

3 Sb688| sz-€ rll tIzALT | | [| 

Caltex co rf Ty tf { [Tf 
Sb3) 7 

OIC 
/ 

SS epglzcus 1) vee |] TP TT dT dt 
S632 3- 109 / 

6. [SEsaF ee te Ld PT 

Gee O12 Sie oaetggee 

2rd eee SEE 
a 
hes 
app PCt—“—~tsSC‘($! 
SAMPLE TYPE: 

y CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil, G = glass S = sulfuric acic HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others 
describe others 

COLLECTED BY (signature 
CUSTODY SEAL NO. (IF ANY) DATE/TIME 

tt L dpnrtacr 

ISM fF4 /#O00 ! 

RELINQUISHED BY (signéture) RECEIVED BY (signature) DATE/TIME 
| i fe | 

RELINQUISHED BY (signature) RECEIVED BY (signature) 
DATE/TIME | | 

DISPATCHED BY (signature) 
METHOD OF TRANSPORT 

DATE/TIME 

tH Ca, 
| 5/n/ 94 09 

oe 
: 

ST peg Ciebeas— a eae Po we ee cee 
4 

- dD 2° 

pL] Pie bef] LY 
b 

f: 

SEA INTAC Fa 
REMARKS & OTHER INFORMATION 

Oves “Dino «= 
| 

TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

| | 
DUPLICATE COPY 

eee ee ee em ee eo ~ 3° 7-9-155 poems po tems sree ee me ee @



i ~ ier - PS TAU Dae M ge see 7" paewage 270° wre be OOF i 
CR ee ee yu SENS 2 os eRe”. “TRACKING NUMBER”: mA a | 

: a: - » pat Fe ber, : ae We TO%L FREE BN me re epee Spe aN ~. ste an ogee ve . : FOOTIE USE er hee oe St ge a Veto bee Us woe cata Pie bet oo go FN ON EE Ma _ 

o = - 3: oe ee] eo a . eee * mw” + a 2 . wk : “SBA a ag a SA re Ney reas ce o° aCe ae a ee , Wad. x ‘aw ag Pawn, a 
tse fh a RE wicks : y ah - os MP es es Lee Late Peds ne ee alae fo Mien een ow me 

Boe ce = wayeed . -e —) en: ee “ al Oe de . eet? ee =D eo * s.0s 
st as WwW ae 5 of 

‘ . 7 TasK +5, om “7 = 7 ais . . — > . ef aS WANS IT te meee -- RECIPIENTS GOPY po. “ot, . ON - 

eT S RUPE L TS PN rely meee on Vers fos oe he DA wong SES Tae Ce Dee OT ee ty 
' STE Se So iT AEA GRE Ds SD PO PR SE ean a $e Fre aioe Vey ROT ere Cian rate SK —— To. (Recipient’s Name), Please Print Le Ree aos 
, cand eee eran — Lat Cot Me Your Phone Number (Very important) @ (Recipient's: a - . ” oo ow ~ Le SL . ESTO 

) r Name) -Pleasg Print :4;..2:¢7 4 is gees ee oe le Tggetia. L 40 PP rs ne teat Ae Doe crn’ ( TO Fe KS p aoe of 8! 
, Fe Py ee BD) Ppp re SOO se ee Te — >” Wenartngst/ Floor. No 

ow aera mT on <a joo ail note ven vee :¢ ‘ t+ ). er 7 . — ee - ar Lt : : Pa : . 

ea pe rs EOL Eatyniton WA SoZ co. vias dees TOCOSAN FAR OG OF. a oy AMT pak eee af = a an AUER URC ae Exact Steet Address (We Cannot Dever to P.O. Bauss or P.0. Zip ® Code) pO ~ 

. . stn > ef ra ©. a - . Sete . - . o vtee . .. . eee Cate co at 7 os - ed .. ” cree on fy 7 7. L. . ; eof : ; . * ad ; . 7 . e i 

Breet AGHESS 7A 6. EE wee we ea ep ts te Fe * wo derek 1 2g 25° TESCO cine Le. GH T ’ oO, ot 

' i: m os ety, pe? ne OM . Hf: ~ _ “ : a . . a aed, - - 5 fe ween pe a - 7 " State - . ZIP Requced 7 ~~! 

LOPE el OME ED BE BaD TESCENT "Sa | ares ay ee Site FP Reames Pee pp eg El tate eg a 1. 
City 20 aoe Ne ewes Leger wwe ta me! moa er : : rs es ae ee ak. ee BO . “O8 oy . Fee SK! , 

FP Paige ci EPR pp Le GRO Lon SARA Ra ES se oeraimeeen |e CPANEL OI ET ——————— Doe 2 Rts ges: 22h IF HOLD FOR PIGICUP, Pritt FEDEX Address Here «°° °° Late ba 
amen ; Fxst ~ appear on invoice.) De OPEL ALT OU pga, Tee aa , Seat gtr Os a rt po ae A fe .. 

YOUR INTERNAL BELLING REFERENCE INFORMATION ( ‘st 24 ¢ 3 x we wo at : pan UL ob see weer Sp. aa Address a 7 a ‘ o ! oe MP Mee, 7h a th fs oe o ' x : 

pt a ete Steel gh AR 28 ai ot recon ee lie yet ee a Seer Pe ee 1c eee ew Sate - = bees fy 

Pe LOE ale a Of Cpe ge a —-— iin Citys NSM nf, AP Reqused 

: ote a es a ’ os : . . io 
— : No:. . . Ba Cregh Card. CSTR ore Te mo " ota we oe ot, oa we - a Br / “en « “. a ” s : toe CO a Cae eee eA ee eee gd cl rereppeahian cupid, ee EP oy ee 

| «aE , . ame al +5 gases? 5 ae eh Piste eee: _ 3 $0 = crs oe EE): Ait. nae Cott Wyte - . . - eos ae ‘ , = . — — : Slicm . _ Sexsblebete? 7245-01 tine tetas toate WONT 1 nenensane 4 sEmp-Noz [Date ". | > Federal Express Use: 
. 7 . ae ‘, Pree ge 2 pot aw 1 0e ' ar wot . oh ° WEIGHT. 9 VOU OEELARED: . 5 i _— = — - — " Cha os 

- > L SERVICES: Pia: | DELIVERY-AND SPECIAL HANDLING 0) een eae fo MME er LB Cash Received me ‘Base eee tee hs 
SS" (Gheck only ante DOxpr « sarah emer ——————— “Page fe esp et ae gha ch oD Renae Sripmene Sof ie wre ee | 

8 _— - eee . wae . . a eee “ous te bee * a. ‘. PA ? oe o , a . : > Le . : aR ata - _ 

* prionity Oveeign ra 25 ,.6tandard Ovemight ... 4 ‘HOLD FOR PICKUP wreintanrn = 2°" YS ah 4S inerefersf - C}-ThPanty . [Chg Tode ==. (1) Chg Toro Deciared Value Charge a 

7 onan . 2 ee  Gerite *- os ao ee “ RM ny : ay .- oe wade 2 wee we vy A) . —— oy enbe Lt a . . ae : ak te 

oot. ba (Oamenytpted =: Sg te) 7 9s SRIRCOELIVER WEEKDAY Peas SNA Bert: SiN ion ra =} ‘Street-Addregs ° wee EE a , 
"  baeneae Wentingths _-buminges sRamoon tots 82 e ky BE wept CA de gia oe na Other a 

-- .e atc Ss eg al Te, 2 4 nes Asm eae +. 2 roe Fee 29 
a ‘3 . - 7 - oo ° : . _  teme 7 . * ” a. at : . 

1, . ‘ Sr Ey 2 “AW OY a pi Dae 10°a8 Dano Poca — Ly er — ane, Poe Nag Res a oe Go City. _ / . .. State vitae ot 1p Lo 

46 T7) reper ierren © 6s TOR ied chr led OP rapienchs 60005 casoans PO ch pA ee | af Otner2 0 
. 5 Fepex Lerten * 56 [°-] Fedex cerven®” . 4 & (CSS &¢ Dangerous Good wee b-~taaal ORO -pnrenae mene dated . ee oe — + ve a: ey ave 7 ot o Coats ‘6 Bet, . . 1 . oa eo: . . 4 ’ 7 . / 

ee heer es WE be SSTIERTBULANCE SVC (CSS), Toe fo ee BB TT et me, erie My tS ts Nye eee e Ls DRVACE on aoe pl le Pet ee po woe . on a Smee oor 

13 [7] renexsox 9,83 FF) eepex por. {CS} ome Se . yaSammestry) oe, iat ed : 
. . 2 Tae cara as f “ “—. & a ae . . mre see - . DIM SHIPMENT thieavyweigt Seruces Only) - _ : . FedEx Employee Numer @ REVISION DATE er . “ . eee oe ee ence ace, | Duel Tine aed FOE mA ot egetenasorrrewrago: 5: 

a athe Sagy a Restate ray Res a ° Otek Ad : eth TE ‘Tes = - ‘ _ ~ _— ISS. Bree ee ay — _ * — Tmre hare “ 

“Economy prvicgs "Heavyweight Setvice:> a a 2 ose ejae 2) i stern Fe _ or hr et tt woe wees “ me " _ La of . Q ag a 

vee oa. flor Esdre Large orang} "> °* SATUBDA Me le ft ff I cep LP posh ee ; 

[formerty’ aay io: 150 ba) 2 * Exe changer .\ wth Bey coe LT 1 O'Regnter Gop 3 Ora. Bes +‘ eee as at =< fF i wo ew & 

5 , Mogi es, "e * eas we Qo es wee : ay : : Pt sagt eee as . wey att 8 Sg St wand ~ R ie . Gate tee ae ‘ ° ~' 
pune oye “2! _] stagione ** | sof} ees wt Se tis ee wey Pp SMOUBSC TP * Signature: 7A 0 ar = | SRUTEDIN 
i ECONOMY =”. 7 OEtERRED. dy TO seoerion Vk) LE 2 gman toe [8 siaton Daan USA 

‘ ECONOMY. ty o A earn mmmntidnaetnastagmmsen cipentanaange.at ne tk ye * a ‘os Loe . 

(| Bie ri. “80, ) Fenmwescer + cro : : . wae eget Fedix: oe P See ely. ane gE Me ee ele ON oe lo ee . 
}Oeivery commament may -. °. *Dectared Value time $100. at HOLIDAY DELIVERY {1 caered: | Cot ABIMCNO. 3 Fehr wn EE opty a fre es » 
Demag some areas.” ¢"Cablor deivery achachie.) | Stew Ommcyn. ue Nk a — AIE L _ eee ef tg 
_———— 

ee ae : AIRBIL | { fA m- ° . >: 

. 

AS; aE eee at ae ok” ne ce eu — oO - a g Su : > | 
_ se Heaths faa wees ore Ne tS PACKAGE. && 1b a: ee 8 “ | 

eo i" = . WE sage: a ao oa ‘*¢ A ce ‘c A ve. ,’c¢ . * wet ne “we ae: a TRACKING NUMBER ce 7 ese pam vee: we - 2h GE sae ea te ae Aen See ee ee ee Se TE PARSE, 5 QUESTIONS? CALL 800-290°5963 OEE PRE wt sesh Semmes oe oo oe Get 2 UNS wear 
“nw e ot BA ee eee Me were ee Cpe ee eee ew! em lee.  igbemh  eee, as ace! wr i . “”. ae a wT ae | 

i ee Sey a Ma Tee et Cel en ee OO eget ls , Fe OT. be se a ae « , 

we sept Bee OER : BP ee are wel RR ey eas Fe me — > so ~~. _ 7. . 

ete . . we : . . ry 7 se —) 6 4. . we > c o =f aw eS : * 
. - . a: Seecee:S]  BNSSSRUIaL = nn ee "S COPY 2 

OP BO Nee te . . ; . oe TT yee et Oy we wee Tel, . = es 7° 

oe eee 1 we ETFS 7a. “Date: "- oo —~ ee 3 5 bes Nar tie Cea ; a . . : RECIPIENT act ™ s es : wm . . . 

A CALS Retr ee NENA IS SS sr hf / xo} oan * : oF . . _ ( Receent’s Phone Number (Very Important) is her ge ee —_m ee Ng, : Your Phone Number ery important » oe ees — a ae - \ i 2I— 5 4 BET 

- : <5 Ger? a wee” . CO a a ee, -, + . oe . .. - Pa . ant *! ee ; - . : Zh . . - . . a So pe carer ons : 

From (Your Negne), Ploess Prints: $2: a Ege es AG rt COW er ~ Department /Floor. No. 
wat OK fDi) SEO a a Department/Fioor No. |Company. °° : Sop gle ath pee ET ee, 

~<%, pao . ttfhee ‘Set. ee “7 f oe TH FAIL aa : _ - v- ia — . ° Suse t- Ad: ress: (We Cannot Delive to. *' e " oe a Le watt oe - oo ; . Lon a 

S| < wr) ay aS, “3 oe ‘oh, = a - : far —— “e ” oo e 2 : cf “ oe, aes al at ay ye € ae ue TNE Te Peete eo, ; a - ne * ‘ * ec, 4 b ‘ _. Hye: mo vow: . 
‘Swreet Addregs 22.9 Peo Se Tegan es SP ea oO vag De fi B oaks on: FESCONWT CF ROLE UN? * . — 
BEE RR EL AD ae i cae fe Eee Ae pe pr State QP Requmed 
“sf Gos. hob hens SS 4 BOL SORE 2 Te - a Lo yee BREE AT a cp ee fey pant syge *- nye 

. U* Yet ee nen ment OT Sinte ‘| ZIP Required . ese ghee yest OME eneetret yee FE Clete Tene ttt Ca eR pete ors & eg 1. 

a ne eee ee ee geen. |, «SUMO | ZIP Require SB RAR PR coc TACRSS A LOR 
Cty AS ieee ats Segbh asa Ra eS ; oa ee SAM TIO oo SRY oT al ace _ eee os 

wey hE SB Plot rived Serres ec sega oot ARE Pe Fe © ea — int FEDEX Address Heme © 

aa Cg B CORRS +e My ee mle vey, f, . . «, . _ ™ = : . . ‘ - IF HOLD FOR PICK-UP, Print . . . ' ov; : wes “v7 , 1 oe 

. woe - . wow wg hD, eer * 
. . . - tet, . . te eae, / : .. 7 . Shee i ie ens 0, Ching 8 eee ve os, . : ‘ es 

~ : aemeann 
. characters will appeaf on invoice.) | Loe a Se. oh, TANS Aree ge _ Street . tas we q aan 4 ht ere or seen Be, i ie - __ 

YOUR INTERNAL BILLING REFERENCE INFO m BION (Fast 24 ch et tea “OLE patie RS MPT eet H : Acdress. we, “ ae = rr ~~ 
oo LS wean 0 Sry lp ier) PR ee ge Ee VO ee a ate ZIP Regured oe 

‘ os -ee - os ya rane . . ag Stas a wo : om . Ee tae ope: . HY . pee ee soa te . els ay oe ht * 5 Me moe ys 

6h PC pe OO MEL Wn gf] Bm Gem Can Sn pe PME eT na ARI wpe ceeds bie 
Tn 37) ba ipdbierte Faia hock Na. g[-] Ba Sa Pty Fox AC MOL g meas cm ea a erp abe IMENT {7 oe sancti 2f] 28 rr eee ee a ee owe ene Fae ee eee ENR) 5 ——o 

at? So: | eee EE ov arin — AUN 95 SESC LE RE SPE TH aa or Date: me, Federal Express Use . 

5 Dah «CVS = VIVA Nye ir -2 . . wT: wal EMP.NO — . . — 

ee ae eee eg re re . ; be 1, | YOOROEELARED. — " te "'} Base-Cnanges”...0 
Ape Leen Fe = , rp HANDLING . "| PRCRAGES |" eb ME SUE {()'CasnReoswed: we, Cp Te Fe, mee pe tt D>. (crecrony che daBNE » | DEL ah Le Boe pec] Tp Reanim Tortus {Declared Vawe Charge 

- . _ See - foe ; “ gs 
. . Bes .: , ees a of fad - mi! - ee ‘« £7) . Third Party ; 

ot t. : . 

Prony eight i Seater gern |: [] mounron cdp woman: ert f ob Se Le Ei ce Tepe _ Beery Dacaros awe? 
: : Service on RSS “7 Yo ee say URL ec tbe : aft? te eee PoP: Steet Address oo Te an  FOtner neat? 

- , (Delivery Dyna!” os eatery by eae 3 * Nea : ‘2 WEEXDAY . . oe a . - Sy - esac ra . “ aa “ en a .. : ; oe . ue ' 1 ; - le a i ty “ye _ a ress “ae - “9 (eao0 avetabie to a8 inaemoce) _—— ; a we . TT P| leapt Sth LR City > ” oe en — . ... oe mo . : Other 2 . . a . Le e 

. PRONG Nee “g [ ] DANGEROUS GOODS te:0re ctargey 8 a 4 Sabie ae ee 
he [| repex rerren *. 56 | S[RRUEXLEVTER *'] 4 [Lateran oem, Tear [Tor Rei re - — . | - 
‘, . ” ae te o kx: . ee s5[j CONSTANT SUBVERLLANCE SYE: (CSS). oe .. *, a . nn wt . Reoerved By: i a “s ss a - . ; Tota! Changes. ve poets ARG | Fan wox... 16 Foes ee . ee re . : . 

FEDEX ae 63.1 4 aM Pe mee Me Yee IPMENT THeevywort'Gervices Only) = 1 - : ‘FedEx Empioyee Number | REVISION OATE 11/80... " eae AF peer LoL] omen specs service "| 91M SHIPMENT (He “ite perts*” ~ | Date/Time Recerve Peaks Employee Nu" _ [PART #119501 FXEM 6/90 
Ce ee Qe gee ee ee . ais Sah tte ee a ol. _ id . ot . coe - sep re . 

. * . ° s° 

ee Sas 1 Mamopweghe eavyweintyce |. 8 leben eee Toe wae! _ 

cet ne : >. ot BCeNe — TR em 
. 

aon ee uapeg any PPE), SHRM Pn UF 9 156 TD Regus Stop | 30 Drop Box "TS ees Uo t Standard Ar), *,’ pacnage over 154 be) | 5 seme F/G] Poste oe SP paiaage 7, a . © 1989 FEC. . 
, by second: | FP. eeollien tet, Lo CP oy 4085 SD e, ~ EEL. PAINTED 1% 

OO re oT] wea rweeires oO} wd foepet] "sermon Sinature — ———— pave 
re . % . a . t oe Se , . emir > d° . POS CHS | — Date/Time . 

. 

30 [} Sonar =~ 80 ([] REAryweierT ML) see dE m



© SEPTEMBER 1, 1994 — 

) 
CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 
An ETC Laboratory 2737 S. RIDGE ROAD | 

GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 811099 AMENDED REPORT 

| PROJECT: CMC TASK 

- Suite G . 

ANALYSIS 

Santa Rosa, CA 

95401 EPA METHOD 200 SERIES - METALS; 6010 & 7000 SERIES METALS 

Telephone CONVENTIONALS: ALKALINITY AS CACOS; ALKALINITY, HYDROXIDE AS CACO3; 

P ALKALINITY ,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COO); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

Facsimil HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, CIR); 

acstmule PH: PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 
(707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS $04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 

eo SAMPLE SAMPLE — SAMPLE COLLECTION RECEIVED 

NUMBER POINT MATRIX DATE BY LAB 

© MF6323 - LG-13-01 WATER 05-12-94 05-13-94 

MF6324 LG-13-02 , WATER 05-12-94 05-13-94 

MF6325 LG-7 WATER 05-12-94 05-13-94 

MF6332 LG-13-01 WATER 05-12-94 05-13-94 

MF6333 LG-13-02 WATER 05-12-94 05-13-94 

MF6334 LG-7 WATER 05-12-94 05-13-94 

MF6341 LG-13-01 WATER 05-12-94 05-13-94 

MF6342 LG-13-02 WATER 05-12-94 05-13-94 

MF6343— LG-7 WATER 05-12-94 05-13-94 

| MF6353 LG-13-01 WATER © 05-12-94 05-13-94 

MF6354 LG-13-02 WATER 05-12-94 05-13-94 

MF6355 LG-7 WATER 05-12-94 05-13-94 

MF6676 BOTTLES NOT APPLICABLE NOT APPLICABLE 05-13-94 
MFO112 LG-13-01 WATER 05-12-94 08-17-94 

. MF9113 LG-13-02 WATER 05-12-94 08-17-94 

-* MF9114 : LG-7 WATER 05-12-94 08-17-94 

| | 

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibility-or liability for the-reljance hereon or use hereof by anyone other than the above 

named client. 

f fy 
i 

a dsion MMM Gee Sd BLUE: Wy 
Jennifer L. /Rosebefry, yP/General Manage Date 

APBI Environmental 

Sciences Group, Inc. | f Wj : Jp 

| 3.7-9-157 a
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@ 

FOTH & VAN DYKE et 

SEPTEMBER 1, 1994 : 

811099 AMENDED 

SAMPLE MATRIX: WATER EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 

Antimony 3015 7041 

Arsenic 3015 7060 

Lead 3015 7421 

Potassium* 3010 6010 

Selenium 7740 7740 

Thallium 3015 7841 

Mercury 7470 7470 

. Aluminum** NA 200.8m 

Cadmi um** APDC EXTRACTION 200.8m . 

Chromium** NA 200.9m | 

Copper** APOC EXTRACTION 200.8m 

Lead** APDC EXTRACTION 200.8m 

Mercury** $3 $3 

Zinc** NA 200.9m 

Alkalinity as CaC03 NA 310.1 

Alkalinity, Hydroxide as CaCO3 NA 310.1 

Bicarbonate as CaC03 NA 310.1 | 

Carbonate Alkalinity as CaC03 NA 310.1 

Ammonia as N . 350.2 350.2 

Anions + + 

| Cation and Anion Balance + t 

Cations + + 

Chemical Oxygen Demand NA 410.4 ©} 

Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide 9010 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

. Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 413.2 413.2 : 

pH NA 9040 

Phosphorus* 365.2 365.2 

Phosphorus as P, Dissolved* 365.2 365.2 

7 Sodium Absorption Ratio + t 

Total Suspended Solids NA 160.2 

Sulfate as $04* NA 375.2 

Total Dissolved Solids NA 160.1 

Turbidity NA 180.1 | 

Biochemical Oxygen 405.1 405.1 

Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

+ CALCULATION 

** ANALYSIS PERFORMED BY BATELLE LABORATORY 

tt COLD VAPOR ATOMIC FLUORESCENCE 

ns 3.7-9-158 

| “A. N
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Santa Rosa 

FOTH & VAN DYKE a 
31 AUGUST 1994 

EXECUTIVE SUMMARY | 
| ETC JOBLINK 811099 

| (AMENDED TO INCLUDE LOW-LEVEL METALS RESULTS) 
a 

On 13 May 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The cooler 

. temperature was 01°C upon receipt at the laboratory. The samples were analyzed as specified on the preceding | 

page. 

The metals portion for sample LG-7 was not labelled with the sample identifier; it was the only unlabelled 

sample container. 

| Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and 

Phosphorus; these results reflect dissolved parameters. These analytes were also analyzed without filtration; 

- these results reflect total parameters. | 

. ALL samples were received past the method-recommended holding time for pH analysis. ° 

- Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD), Sulfate, Dissolved 

Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 

Samples were filtered for Dissolved Phosphorus at NLS just prior to analysis. 

CALCULATIONS: 

Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 

and Sodium: the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

LOW-LEVEL METALS: 

Direct analysis of water by ICP-MS was used for Aluminum. Direct analysis of water by GFAA was used for 

Chromium and Zinc. For the analysis of Cadmium, Copper, and Lead, a preconcentration step was followed by 

quantification using ICP-MS. Mercury was analyzed by cold vapor atomic florescence. 

The QC samples included standard reference materials (QC Spikes), matrix spikes and replicates. Only one QC 

Spike is reported for each analyte on the tabled QC; for cases where there is data for more than one matrix 

spike or replicate, recovery information may be obtained from raw data copies included herein. When the 

procedural blank is accounted for, the QC Spike results are usually within +/- 25% of the certified value. 

. The recovery for the matrix spike for Copper was outside of the accuracy recovery range of 75-125%. 

af vs Cc mC 

Lit Mooske quo 10} 
Lisa Norosky, Program Manager Date 

3.7-9-159 
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Joblink: 811099 DATE: 08/29/94 
DATA SUMMARY REPORT 

: PAGE: 1 

Company: FOTH & VAN DYKE " 

Sample Point ID: LG-13-01 LG-13-02 LG-7 | | | 

| ETC Sample Number: MF6341 MF6342 MF6 343 

“ Sample Date: 940512 940512 940512 : 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

| Parameters | Units 

ZPA METHOD 200 SERIES - METALS (ARO8) — 

Aluminum ug/L 130 133 68.2 | 

Cadmium ug/L .031 .030 .055 , , 

Chromium ug/L .560 .450 .340 

Copper ug/L .724 .573 .660 | . 

Lead ug/L .655 671 .222 

| Mercury ug/L .003 .003 .002 

Zinc ug/L 6.91 8.03 11.2 

w Sample Point ID: LG-13-01 LG-13-01 LG-13-02 LG-13-02 LG-7 LG-7 
~l ETC Sample Number: MF6323 MF6353 MF6324 MF6354 MF6325 MF6355 

& Sample Date: 940512 940512 940512 940512 940512 940512 

be Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

o>) . 
cCParameters Units 

ONVENTIONALS (AR55) . 

Cyanide, Total mg/L <.020 - <.020 - <.020 - 

Conductivity umhos 20.0 - 20.0 - 17.0 - | 

Chloride mg/L .999 - 1.00 - | 1.11. - 

Nitrate as N mg/L <.500 - <.500 - <.500 - : 

Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - : 

Total Dissolved Solids (TDS) mg/L 25.0 - 22.0 - 5.00 - 

Hardness as CaCO3 mg/L <5.00 - <5.00 - <5.00 - 

pH std 5.60 - 5.70 - 5.70 - 
Oil and Grease, (IR) mg/L <1.12 ~ <1.04 - <1.05 - 

Phosphorus mg/L .028 - .028 - .013 - 

Phosphorus as P, dissolved mg/L .009 - .008 - .007 - 

Sulfate as S04 mg/L 6.00 - 9.00 - 4.00 ~ 

Chemical Oxygen Demand (COD) mg/L 29.0 - 31.0 - 27.0 oe 

Fluoride mg/L .204 - .227 - .218 - 

Turbidity NTU 2.00 - 1.90 - .770 - 

Sodium Absorption Ratio (SAR) std 0 . - 0 - 0 - 

Cations meq/1 .137 - .138 - .066 - 

Anions meq/1 .164 - .228 - — .121 - 

rn nr rn PP nS
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Joblink: 811099 : DATE: 08/29/94 
DATA SUMMARY REPORT 

PAGE: 2. 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-13-01 LG-13-01 LG-13-02 LG-13-02 LG-7 LG-7 
ETC Sample Number: MF6323 MF6353 MF6324 MF6354 MF6325 MF6355 

° Sample Date: 940512 940512 940512 940512 940512 940512 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) 

Cation and Anion Balance % -9 - -20 - -30 - 

Ammonia as N mg/L <.100 - <.100 - <.100 - 

Nitrogen, Total Kjeldahl (TKN) mg/L .476 - 420 - <.200 - 
Alkalinity as Cac03 mg/L <20.0 - <20.0 , - <20.0 - 

Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - : 

Alkalinity, Bicarbonate CaCo3 mg/L <20.0 - <20.0 - <20.0 - 
Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 

Biochemical Oxygen Demand mg/L - 4.00 - 4.00 - 4.00 

Lo Sample Point ID: LG-13-01 LG-13-01 LG-13-02 LG-13-02 LG-7 LG-7 

wy ETC Sample Number: MF6323 MF6332 MF6324 MF6333 MF6325 MF6334 

1 Sample Date: 940512 940512 940512 940512 940512 940512 

e Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

- 

Oo) Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - .138 - <.100 ~ <.100 
: Manganese mg/L ~ .020 - .021 - .024 

Arsenic, Total mg/L <.005 - <.005 - <.005 - : 
Selenium, Total mg/L <.005 - <.005 - <.005 - : 
Antimony, Total mg/L <.005 - <.005 - <.005 - 

Barium, Total mg/L .015 - .013 - <.010 - | 

Beryllium, Total mg/L = <.005 - <.005 - <.005 - 
Boron, Total mg/L <.100 - <.100 - <.100 - 
Calcium, Total mg/L 1.80 - 1.79 - 1.33 - 
Chromium, Total mg/L <.020 - <.020 - <.020 - 

Magnesium, Total mg/L 574 - 587 - <.500 os 
Molybdenum, Total mg/L <.020 - <.020 - <.020 - 
Nickel, Total mg/L <.030 - <.030 - <.030 - 
Potassium, Total mg/L <.600 - <.600 - <.600 - 
Silver, Total mg/L <.010 — - <.010 - <.010 - 

Sodium, Total mg/L <1.00 ~ - <1.00 - <1.00 - 
Thallium, Total mg/L <.005 - <.005 - <.005 - | 

Z | | 

we 
a -
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Joblink: 811099 DATE: 08/29/94 

. DATA SUMMARY REPORT 
PAGE: 3 

Company: FOTH & VAN DYKE 
. 

| Sample Point ID: LG-13-01 LG-13-01 LG-13-02 LG-13-02 LG-7 LG-7 

ETC Sample Number: MF6323 MF6332 MF6324 MF6333 MF6325 MF6 334 

- Sample Date: 940512 940512 940512 940512 940512 940512 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron, Total mg/L .174 - .147 - <.100 - 

Manganese, Total mg/L .023 - .022 - <.010 - 

/ | 
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. a \ \ ; | | 

ET¢ CHAIN-OF-CUSTODY RECORD , 

No. 114079 © 
Le C G Q) 

. ETC -SANTA ROSA © = 320 Tesconi Circle =¢ Santa Rosa, CA 95401 = * = 707-544-5570 VAD | 

COMPANY FACILITY/SITE 
: _— FILT. (Y/N) S///S/S/S// / / LEGEND FOR 

For . VAw Dye Caanods Mrurac Co / 43C0 47 PRESERVATIVE 
PROJECT CONTACT TELEPHONE NO. oO PRESERV. J//S/S/S/S/S / / | 

NE - - £5 CO rt 0 - NONE Russ Na SHE K 414-497 i Z ANALYSIS t HeL 

s Z Z f) , 2 - HNO, 
22 J y 3 - H,SO, | 

Oo | O 4 - Na,SO,+H,SO, 

z ETC SOURCE START DATE] START 
a JOB # CODE SAMPLE POINT YY/MM/OD TIME SAMPLER LAB 
FE Source Codes: OBSERVATIONS OBSERVATIONS 

Well......(W) Outfall................(Q) PO 

ap ake ee Bon, , (Moshe sol..(8) verSieam..7| |_| |_| ||| | = 
ee at PAKET cei 8-02)» | || 2202 Jootomsedimentnnnnn | | | | [| | | | -e— Wj 

3 po LAKE | LG.-.7 Pf 1230 Generation Point ...................(G) Pt ft td dt -_»R29R@M_— + 
- PO 

A Peeters . PO 
Treatment Facility sesseecereeceeeeeeQ D) Po 

BET Ty | ee eee 
leachate Collection Sys.........(C) Ps 

BET | Jatetocean ce | TE PE EE | -/-_} 
4 a ee ee ee ee OUMEL cc eecescecccesseccccceessseveceeeeeelX) Pt tt To Res =———---- 

ee 

ef fe mo PO 
ee 

PO 
CHAIN OF CUSTODY CHRONICLE REMARKS | 

“L, Shuttle Opened By: (print) ACO SAnlss A Date: 9 hy 74 Time: #400 . 

& Signature: —CC WC dan 26 Seal #: Intact: %E_5 7 

b> | have received these matenals in good condition from the above person. 
ON 
Co 
2. Name: Signature 

Date: Time: Remarks: 

i have received these maienials in good conditron trom the above person. . 

3. Name: Signature . 

Date: Time: Remarks: 

Shuttle Sealed By: (print) Sour Y ¢ ROIS S € — _. Date: $/ 7) $ Time: fo 

Signature: WV Cy , Seal # a intact: LFS SAMPLER'S SIGNATURE 

LAB USE ONLY Opened By:__ SS ORS —VWhvay At date:_<- Vh~‘ty Time: 2 YO De Set Cpaneer 

sHuTic# OLA _temp.-c__\ Sv S seaLw “JONN _ conn._, GOSS | 
ee ONL er eA VANUITE FAN nnn SPOR EVAL CARENP OM AOMNNS minus mt IORIT nan



aye | / 
| 

Soe TC Cuarn-Or-Custopy Recorp 

) Request For ANALYTICAL SERVICES nev, 06/93 
: FORM 301 

ENVIRONMENTAL TESTING AND CERTSFICATION CORP @ 320 TESCOW! CIRCLE SUITE G & SANTA ROSA CA 95401 & (707)544-5570 . : 

ee a eee arenes pase ea oc ca ea a Rn nnn nen Re ana ae a ea ANNALS SuSS AAAS ae 

UBCONTRACT LAG TELEPHONE NUMBER N y S| | p | 
FULT. (VAN) 

— THERTRERIN LIKE SERIES N 
ABORA TORY CONTACT TELEPHONE NUMBER lO. 4 p p S PRESERV. LECEND FoR 

, 
wo . 

Ne a Gad = a PRESERVATIVE 

ADDRESS «x = 

ICS Wea Ya.osoe T we im 0 - NONE 
zz 1 > HCL 
26 4N 
zo / 2 - und 

CQRAN oO NS 51 mAyy Li te 3 A lg 3 - 0,50, 
4 - Na,SO,¢i, SO, 

MATRIX CODES: O” Oo | 

- ETC JOB JSOBLINK 
REMARKS: 

NUMBER NUMBER Liquid. .......cececeseeeeee I 

Rey | LL AWORR [SACKED | sotiasstedge. see 2 X a S799 
2 tthe [Of Jit sta Le | 57994 

Reon || ff af ottv tiie. Le x} ft $1995 
eoes |) || [SAR BAN | wipe eee 5 xf | $799 

Ts these EV tent ee TP fy 57947 

fe fteee |) of 4 | A Jai ee hE ty 
2 pRebe? | | fing DABS Z | omer | a - 

UO \ 

- ema TV ot yt ll} PA if S$000 
| CO 
Oo CHAIM OF CUSTODY CHROWICLE RESULTS REQUESTED BY (DATE): 

AR SEND RESULTS 10: 
ON 

. 

- Rel inquished To: Date: Time: 

(vereter) (tr ecn tog meever) RESULTS MUST INCLUDE: : 

1017 | | 
By (signature): Shuttle/Seol#O i") 2a intact: STANDARO ‘BY extenogcp (J OTHER C 

1 reve socetved inmere males iots ta gual Com few lee om 
, e Method Blank e Row Date -T 

Receiving Lab/Opened 8y: - Datexo- I-77 Y T ime: {o 13 © © Blonk Spike © Other 

. Temp. °C [3 Seal #: Condi tion: - © MS/HSD 

v . ; , PO @: GOAL oe 

Shuttle Returned By: (print) Dete:s_ mes ? 

; 
PLEASE INCLUDE PO 6 AMD/OR JOBL INK 3 ON INVOICE ' 

Signature: Seal @ intact: “Fog FTG Use Ox SFG SE OMT, eS a sas SE ve] 

WOTESe:* wo Ge nba ttt) erate? POMPDARAS 8b pee eM MEE a
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| 

a | ( Cuarn-OF-CuStopy Record © | 

; j | Request For ANALYTICAL SERVICES | REV. 01/93 

| 

FORM 301 

. ENVIRONMENTAL TESTING ANO CERTIFICATION CORP J 320 TESCON! CIRCLE SUITE G & SANTA ROSA CA 95401 M@ (707)546-5570 

NORE IN AXE ce RYN 
“ nN " 

) 

° c Ee 1 TELEPHONE NUMBER 
a | | | ORESERV. LEGEND FoR 

Tet ~ 

a 
PRESERVATIVE 

iy 
\) 

= 

my 

& ome 

OOD NO KK mA WMDEVER5 
o < 

O - NONE 

53 
1 > HCL 

f' 
wv ‘ | 2 - HNO, 

LN J} PEMD 
“. AYES) 

' 3 - 4,80, 

® 
4 - Na,SO,911,S0,: 

| 
MATRIX CODES: 

ETC JOB JOBL INK SAMPLE 
| REMARKS: | 

NUMBER NUMBER DATE 1 ee 

a 
v 

. 

. 

Fy kta | \ | BCRAT SAR GUA J setierstede nner? tt BHC 

Tbk eae [A [BAA [OATES | city sett. ere TTL S$002 

ese | | Yd ity titan neers TT SRDO3 

fear] 0 | | | Ld Mire eet PRET T TL S004 

Thee Ed tetette eee errr Xx PRELTLITL Sev0s 

o fe beeen SP Pe tir erences TY PRET Seb 
~~] 

Lo re eR eAR LA [| SENG | ommer_____— LTT Shoe 

joe teat wT fT oe TT Lert ees 

m CHAIN OF CUSTODY CHROMICLE RESULTS REQUESTED BY (DATE): hs 
SEND RESULTS TO: 

| Relinquished To: 
Date: Time: 

. | 

1. 
(careter) (Us och tag ruemer ) 

RESULTS MUST INCLUDE: 
7 

20172 _ 

By (signature): shut t Le/SealdIo.9.3,_Intact: CO stanpard YA exrenveo (1 omer O 

b Race recetced tone Salertois Wm guod conaets fom ihe above on 

e Hethod Blank © Raw Date 
VT . 

2- | Receiving Lab/Opened By: r Date: S -B(-2Y Vim: [0 »+3C ° Blank Spike © Other | | 

¢ 

e ° 

Temp. °C 13 Seal @: Condition: 
: © HS/HSD 

. 
. FO #: LOOAG 

| 

3. | Shuttle Returned By: (print) 
Date: Time: 

PLEASE INCLUDE PO @ AMD/OR JOBLIMK 8 ON BNVOICE | 

- [apo | Signatur et 
#0 ntoct:_ ee Eee aren Se ee 

eeu ee inne oe ee 

‘ 
ose ene: OT |
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Cuarn-Or-Custopy RecorD 

| | 

18 Request For ANALYTICAL SERVICES REV. 04 
fF OKH 

ENVIRONMENTAL TESTING AND CERTIFICATION CORP @ 320 TESCONI CIRCLE SUITE G @ SANTA ROSA CA 95401 @ (707)544-5570 . 

SUDCON I 
ONE NUMBER _ 

UBCONTRACT t TELEPHON 
FILT. (Y/N) 

WES: Vue, SEQNES 
GOH 

TELEPHONE NUMBER 
PRESERV LEGEND FOR 

sj ENE 2 
“ 

PRESERVATIVE 

, yt 
w = 

O - NON 

& 
zi 

1 - HCL 

A 
zo 

2 - NO, 

Rpg DON \RTL ok AID 
a 

3 - WSO, 

oO 4 - Na.SO,«t.S¢ 

MATRIX CODES: | 

EIC JOR «| MATRIX OBL 1K | 
| REMARKS: 

| _NUHOER CODE WUMUER Liquid. ......ceeeeeeeeeeeee I 

ga?! 1 tori | \ BACash | SA06 Solid/Sludge....esceceeeeee 2 Se Aescne ROTA Ue 

ei» Lk ep ry [| tJ oity solid. eee 3 Qe - 

\ 

50, beeonre| V | |_| SRB AN | tle eeteceettssseee TT 
nwa 

— 
eo 

el . 

—_— 

6) 7 \ Byron GADEAL Other 

ona" 7 
__ OO — — —_—————$—— 

calle PRES mr, | § | yi 
CHAIN OF CUSTODY CHROWICLE 

RESULTS REQUESTED BY (DATE): NON A 

SEND RESULTS TO: 

Uo 

~ Rel inquished eKE DROS! Wigs J3-2 pate: AAS time: EAD _ | 

b 1. 
(casetor) (Us achtag Ausbtret ) 

RESULTS MUST INCLUDE : ’ 

| 

. ° . . 

. 

a By (signature)* 
ASN. shuttte/Seal# \\Qe2— Intact: STANDARD rs extenoed () omer CI 

, ON 

b face petetved hese sete tele tA quud cemdtt tus beige the abuve pessun 

e Method Blank e Raw Data 

2. oe 
oo, hy -15-94 oe 5 , Zo 

. 

Receiving Lab/Opened By: 
; Date: Time: / : ° Blank Spike © Other 

° Pry — ° . 
: ‘ e 

. 

Tenp. °C Scal &: Condition: 
° HS/MSD | 

3. Shuttle Returned By: (print) 
Date: Time; PO UX 

) 
PLEASE INCLUDE PO @ AMD/OR JOGLINK @ ON IMVOICE 

Sigruture: Seut # Intact: Tactigueeua 8 2 oe Pee 

| 
Perr es cdi See EE BE Ss Mbgites dr hk 

SUSENT OU ee oe aeenererrmneres OEMS SAW ET TALS es toe 

ee 

. NOTESs:: a 
et hee BRE BPedrgd fire ce



e oe. — |@ 

Client: (a4 pow Maenwado Ce Scope I.D.: FiCo+AT | 

| Project:;__7AS«K Fit Sree Page: Zak Zo Ta, 
| _ | Prepared by:____~_sbs____ SDs Date: 242/74 t 74 ae Nun pers | 

‘ Sampler(s): gma) Date:__ an 

“Eo | ee Foleo] ee SS shewaPom| | [opp ee a 2 fe 
sefesozt pT ET ie fe ic fe | Ee eed eee 
Ae 7 {Tt | ot ivi ft Ee Ke ef 
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~ ee 
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PS LE eee 
a 
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- BE Tn, 

ete pe a - Pan wo, 09191 @ 
ae ze. NORTHERN LAKE SERVICE, INC. 

eh. ae Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

Aa 400 North Lake Avenue « Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

SF = Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. | 

PROJECT TITLE A | 

ADDRESS PROJECT NO. P.O. NO. | 

A737 S. Rroge Reb 93cu47 \ 

CITY STATE ZIP CONTACT PHONE | 

(SEEN Bar IE 54307 Russ Jaw e€ SHE 414-497-A50ov | 

, 3 PITNW ery SAMPLE | GRAB/ CONTAINER/ PRESERVATIVE | 

Te Ero MBN ey ees | Comm [ewer TT | | COMSCTONREMANIS 
lt bep9q7s | zg -iz-01 | SHiah4 sw. lees |i | | tt ! 

| ' 

sepeatlie sea | 7 | i) it I 
febenluc7 [J [1] j/ [il | 
raf | té‘“~sSC™C~—CSC | | 

raf. COwd—<CSSdCY|s dT Cr | 
sp 

Fs se 

a to { 

11, | 

| a 
SAMPLE TYPE: 7 CONTAINER PRESERVATIVES & PREPARATION | 

SW = surface water OW = drinking water PROD = product ‘| P = plastic NP =notning added OH = sodium hydroxide : 

WW = wastewater TIS = tissue SOIL = soll G = glass S = sulfuric acid HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 
B = plastic bag Z = zinc acetate H = hydrochloric acid 

| describe otners describe others | 

ee Sere la CUSTODY SEAL NO. (IF ANY) DATE/TIME | 

corT [Anss&/ sfias/gd sa So 

| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME ! 
| 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME : 

| 

DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME | 

Se oY Canoes Yr EVO SHrfo4 PEAT | 
zy, 

REQENED AT NLS PrYsignet re) DATE/TIME CONDITION TEMP. 

, e _ . 8 0) 0 x -~ ; ”” 14 44 rm Cc 4, 

| SEAL INTACT? REMARKS & OTHER INFORMATION | 

Ores (Jno Han | No | bettie 

| | 
! 

| 

+ TO MEET REGULATORY REQUIREMENTS. THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE. NOT PER BOTTLE. 

3, RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 3.7-9-168 

| DUPLICATE COPY
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© Surface Water Laboratory Data 
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| 

| July 22, 1994 

, | 

CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 
An ETC Laboratory ‘ 2737 S . R IDGE ROAD 

| GREEN BAY, WI 54307-9012 

| ATTN: RUSS JANESHEK 

320 Tesconi Circle | JOBLINK: 811250 . 

| PROJECT: CRANDON MINING CO 93C049 . 

; Suite G | | | 

; ANALYSIS 
Santa Rosa, CA | 

95401 | 6010 & 7000 SERIES METALS 

Telephone | CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 

(707) 544-5570 | ALKALINITY, BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

; | BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

| CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FECAL COLIFORM; 

| Facsimile | FLUORIDE; HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); 

707) 544-4906 | OIL AND GREASE, CIR); PH; PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; 

(707) | SODIUM ABSORPTION RATIO (SAR); SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; 

| TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| 
@ | SAMPLE SAMPLE SAMPLE SAMPLE DATE 

' NUMBER POINT MATRIX DATE IN LAB 

| MF7021 SG-19 LIQUID 06-06-94 06-08-94 
N | MF7022 SG-30 LIQUID 06-06-94 06-08-94 

| MF7023 SG-2 LIQUID © 06-07-94 06-08-94 

| MF7023 S$G-2 LIQUID 06-07-94 06-08-94 
MF7024 $G-3 LIQUID 06-07-94 06-08-94 

| MF7025 S6-6 LIQUID 06-07-94 06-08-9% 
! MF7026 SG-CC-01 LIQUID 06-06-94 06-08-94 

| MF7027 $G-CC-02 LIQUID 06-06-94 06-08-94 

| MF7028 SG-Y LIQUID 06-06-94 06-08-94 

| MF7029 SG-V LIQUID 06-06-94 06-08-94 

| MF 7030 SG-AB LIQUID 06-06-94 06-08-94 

| | MF7031 SG-19 LIQUID 06-06-94 06-08-94 

| MF7032 $G-30 LIQUID 06-06-94 06-08-94 

MF7033 SG-2 LIQUID 06-07-94 06-08-94 

| MF7034 $G-3 - LIQUID 06-07-94 06-08-94 

| MF7035 SG-6 LIQUID 06-07-94 06-08-94 

|  MF7041 SG-19 LIQUID 06-06-94 06-08-94 

_ MF7042 $G-30 LIQUID 06-06-94 06-08-94 

|  MF7043 $G-2 LIQUID 06-07-94 06-08-94 

; MF7044 SG-3 LIQUID 06-07-94 06-08-94 

| MF7045 SG-6 LIQuiD 06-07-94 06-08-94 

(Continued) 

: This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 

| named client. ’ ao 
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July 22, 1994 Page 2 @ 

SAMPLE SAMPLE . SAMPLE .. SAMPLE DATE 

NUMBER POINT MATRIX DATE IN LAB | 

MF7046 SG-CC-01 LIQUID 06-06-94 06-08-94 

MF7047 $G-CC-02 LIQUID 06-06-94 06-08-94 

MF7048 SG-Y LIQUID 06-06-94 06-08-94 

MF7049 SG-V LIQUID 06-06-94 06-08-94 : 

MF7050 SG-AB LIQUID 06-06-94 06-08-94 : 

MF7051 SG-19 LIQUID 06-06-94 06-08-94 

MF7052 $G-30 LIQUID 06-06-94 06-08-94 

MF7053 SG-2 LIQUID 06-07-94 06-08-94 

MF7054 SG-3 LIQUID 06-07-94 06-08-94 

MF7055 SG-6 LIQUID 06-07-94 06-08-94 

MF7056 SG-CC-01 LIQUID 06-06-94 06-08-94 : 

MF7057 SG-CC-02 LIQUID 06-06-94 06-08-94 

MF7058 SG-Y LIQUID 06-06-94 06-08-94 

MF7059 SG-V LIQUID 06-06-94 06-08-94 

MF 7060 SG-AB LIQUID 06-06-94 06-08-94 

MF7061 $G-19 LIQUID . 06-06-94 06-08-94 | 

MF7062 $G-30 LIQUID 06-06-94 06-08-94 

MF 7063 SG-2 LIQUID 06-07-94 06-08-94 

MF 7064 SG-3 LIQUID 06-07-94 06-08-94 

MF 7065 SG-6 LIQUID 06-07-94 06-08-94 

MF 7066 SG-CC-01 LIQUID 06-06-94 | 06-08-94 

| MF7067 $G-CC-02 LIQUID - 06-06-94 06-08-94 

MF7068 SG-Y LIQUID 06-06-94 06-08-94 

MF7069 SG-V LIQUID 06-06-94 06-08-94 

MF7070 SG-AB LIQUID 06-06-94 06-08-94 

MF7071 SG-V LIQUID 06-06-94 06-08-94 

MF7449 SG-AB LIQUID 06-06-94 06-08-94 

MF8654 SG-2 LIQUID 06-07-94 06-07-94 

MF8678 BOTTLES NOT APPLICABLE NOT APPLICABLE 06-08-94 @ 

3.7-9-172 ©
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PAGE 3 OF 4 

FOTH & VAN DYKE 

JULY 22, 1994 ce 

811250 

SAMPLE MATRIX: LIQUID EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 

Antimony 3015 7041 

Arsenic 3015 7060 

Lead 3015 7421 

Potassium* 3010 6010 

- Selenium 7740 7740 

: Thallium 3015 7841 

Mercury 7470 7470 

Alkalinity as CaC03 NA 310.1 

Alkalinity, Hydroxide as CaCO3 NA 310.1 

. Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaC03 NA 310.1 

Ammonia as N 350.2 350.2 

Anions + + 

Cation and Anion Balance + + 

- Cations + + 

- Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide 9010 9010 

Fluoride NA 340.2 

Fecal Coliform* SM 922D SM 922D 

_ Hardness as CACO3 NA 130.2 

© Nitrate as N NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease 413.2 413.2 

pH NA 9040 

Phosphorus* 365.2 365.2 

Phosphorus as P, Dissolved* 365.2 365.2 

Sodium Absorption Ratio + + 

Total Suspended Solids NA 160.2 

. Sulfate as S04* NA 375.2 

Total Dissolved Solids NA 160.1 | 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

t CALCULATION 

ns 

3./7/-9-173
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Santa Rosa 
; 

FOTH & VAN DYKE ete . 

22 JULY 1994 

EXECUTIVE SUMMARY | : 

ETC JOBLINK 811250 

ee ee ee 

On 08 June 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The cooler 

temperatures were 0°C, 0°C, and 02°C upon receipt at the laboratory. The samples were analyzed as specified 

on the preceding page. 

Samples SG-CC-01, SG-CC-02, SG-Y, SG-V, and SG-AB were not received by the subcontract laboratory; due to a 

miscommunication, these sample locations were not analyzed for Sulfate, Total Phosphorus, or Dissolved 

Phosphorus parameters. Values for Anions and Cation and Anion Balance can not be provided for these samples. 

Samples were filtered at the laboratory through a 0.45 pm filter prior to analysis for Iron, Manganese, and 

Phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; 

these results reflect total parameters. 

ALL samples were received past the method-recommended holding time for pH analysis. 

- Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (80D), Sulfate, Dissolved 

Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 

Samples were filtered for Dissolved Phosphorus upon receipt at NLS. All results are included herein, with 

the exception of low level metals; those results will follow in an amended report. 

CALCULATIONS: . | 

Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, @ 

and Sodium: the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

Lisa Norosky, Program Manager Date 

3.7-9-174 @ 

NA |



Joblink: 811250 
DATE: 07/27/94 

DATA SUMMARY REPORT 
PAGE: 1 

Company: FOTH & VAN DYKE . 

Sample Point ID: SG-19 SG-19 SG-19 SG-2 SG-2 SG-2 SG-2 SG-3 

ETC Sample Number: MF7021 MF7031 MF7061 MF7023 MF7033 MF7063 MF8654 MF7024 

Sample Date: 940606 940606 940606 940607 940607 940607 940607 940607 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ONVENTIONALS (AR55) 
| 

Cyanide, Total mg/L <.020 | - - <.020 - - - <.020 

pH std 7.20 - - 7.70 - - - 7.80 

Alkalinity as CaCO3 mg/L 41.8 - - 85.0 - - - 94.0 

Alkalinity, Hydroxide as CaCo3 mg/L <0 - - . <0 - - - <0 

Alkalinity, Bicarbonate CaC0O3 mg/L 41.8 - - 85.0 - - - 94.0 

Alkalinity,Carbonate as CaCO3 mg/L <0 - - <0 - ~ - <0 

Ammonia as N mg/L .112 - - .112 - - - .280 

Total Dissolved Solids (TDS) mg/L 74.0 - - 96.0 - - - 93.0 

Fluoride mg/L <.100 - - <.100 - - | - <.100 

uw | Oil and Grease, (IR) mg/L <1.08 - - <1.13 - - - <1.15 

T. | Chemical Oxygen Demand (COD) mg/L 45.0 - - 25.0 - - - 23.0 

‘© | Conductivity umhos 88.9 - - 176 - - - 185 

| Hardness as CaCO3 mg/L 54.2 - - 88.7 - - - 92.1 

Ol | Nitrogen, Total Kjeldahl (TKN) mg/L .420 - - .336 - - - .392 

Solids, total suspended mg/L 19.0 - - 9.00 - - - 6.00 

Chloride mg/L 1.17 - - 2.52 - - - 2.78 

Nitrate as N | mg/L .709 - - <.500 - - - <.500 

Sodium Absorption Ratio (SAR) std .076 - - .101 - - - .104 

Cations meq/1 1.03 -. - 1.92 - - = 2.05 

Anions meq/1 .834 - - 1.55 - - - 1.70 

Cation and Anion Balance % 10.5 - - 10.7 - - - 9.15 

Turbidity NTU 2.70 - - 2.20 - ~ - .650 

Phosphorus mg/L - .055 - | - .036 - - - 

Phosphorus as P, dissolved mg/L - .029 - - .017 - - - 

Sulfate as SO4 mg/L - 5.00 - - 4.00 - - - 

Biochemical Oxygen Demand mg/L - - <3.00 - ~ <3.00 - - 

Fecal Coliform MPN - - = - - - <1.00 - ! 

a
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Joblink: 811250 
DATE: 07/27/94 

DaTA SUMMARY REPORT 
PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-3 SG-3 SG-30 SG-30 SG-30 SG-6 SG-6 SG-6 

Ce ETC Sample Number: MF7034 MF7064 MF7022 MF7032 MF7062 MF7025 MF7035 MF7065 

Sampre Date: 940607 940607 940606 940606 940606 940607 940607 940607 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L - - <.020 - - <.020 - - 

pH std - - 8.40 . . 7.60 - - 

Alkalinity as CaCO3 mg/L - - 102 - - 92.0 - | - 

Alkalinity, Hydroxide as CaC03 mg/L - - <0 . - - <0 - - 

Alkalinity,Bicarbonate CaCO3 mg/L - - 102 - - 92.0 - - 

| Alkalinity,Carbonate as CaCO3 mg/L - - <0 - - <0 - - 

Ammonia as N mg/L - - 112 - - .168 - - 

Total Dissolved Solids (TDS) mg/L - - 114 - - 95.0 - - 

Fluoride mg/I. - - <.100 - - <.100 - - 

Uy | Oil and Grease, (IR) | mg/L - - <1.03 - - 7 <1.08 - - 

YT Chemical Oxygen Demand (COD) mg/L - - 36.0 - - 22.0 - - 

wo | Conductivity umhos - - 200 - - 188 - - 

J.| Hardness as Caco3 mg/L - - 102 - - 95.0 - - 

(| Nitrogen, Total Kjeldahl (TKN) mg/L - - .504 - - .336 - - 

O| Solids, total suspended mg/L - - 7 9.00 - - <5.00 - - 

Chloride mg/L _ - 1.10 - | - 1.22 - - 

Nitrate as N mg/L - - <.500 - - <.500 - - 

Sodium Absorption Ratio (SAR) std - - .076 - - .072 - - 

Cations meq/1 - - 2.20 - - 2.02 - - 

Anions meq/1 - - 1.83 - - 1.63 | - - 

Cation and Anion Balance % - - 9.19 - - 10.8 -- - 

Turbidity NTU - = .950 - - 1.30 - - 

Phosphorus mg/L .029 - - .045 - - .029 - 

Phosphorus as P, dissolved mg/L .014 - - : .033 - - .011 - ! 

Sulfate as S04 mg/L 4.00 - - 6.00 - - 4.00 - | 

Biochemical Oxygen Demand mg/L - <3.00 - -. <3.00 - - <3.00 

Fecal Coliform MPN - - - - - - - - 

| | | So
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Joblink: 811250 | DATE: 07/27/94 
DATA SUMMARY REPORT 

PAGE: 3 

Company: FOTH & VAN DYKE | : 

Sample Point ID: SG-AB SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-02 . SG-CC-02 SG-V 

ETC Sample Number: MF7030 MF7070 MF7449 MF7026 MF7066 MF7027 MF7067 MF7029 

Sample Date: 940606 940606 940606 940606 940606 940606 940606 940606 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - - <.020 - <.020 - <.020 

pH | std 7.70 - - 7.40 - 7.40 - 7.50 

Alkalinity as CaCco3 mg/L 80.0 - - 56.0 - 54.0 - 72.0 

Alkalinity, Hydroxide as CaCO3 mg/I <0 | - - <0 - <0 - <0 

Alkalinity, Bicarbonate CaCO3 mg/L 80.0 - - 56.0 - 54.0 - 72.0 

Alkalinity,Carbonate as CaCO3 mg/L <0 - - <0 - <0 - <0 

Ammonia as N mg/L <.100 - - .112 - .224 - <.100 

Total Dissolved Solids (TDS) mg /L 105 - -- 73.0 - 69.0 - 100 

Fluoride mg/L <.100 - - <.100 - <.100 - <.100 

Oil and Grease, (IR) mg/L <1.01 - - <1.03 - <1.12 - <1.05 

“| Chemical Oxygen Demand (COD) mg/L 25.0 - - 26.0 - 32.0 - 34.0 

7 Conductivity umhos 176 - - 121 - 116 - 154 

wo| Hardness as CaCo3 mg/L 82.8 - - 59.0 - 63.0 - 69.5 

ann Nitrogen, Total Kjeldahl (TKN) mg/L .308 - ~ .504 - . 784 - -420 

<j) Solids, total suspended mg/L <5.00 - - 7.00 - 9.00 - 8.00 

~ 
: 

Chloride mg/L 3.01 - - 2.54 - 2.53 - 2.63 

Nitrate as N mg/L - 764 - - - 736 - -735 - -761 

Sodium Absorption Ratio (SAR) std .107 - - .108 - .109 - .104 

Cations meq/1 1.91 - - 1.26 - 1.29 - 1.67 

Anions meq/1 - - - - - - - - 

Cation and Anion Balance % - - - - | - - - - 

Turbidity NTU 1.00 - - 1.90 - 2.20 e 1.30 

Phosphorus mg/L - - - - - - - - 

Phosphorus as P, dissolved mg /L - - - - - - - - 

Sulfate as SO4 mg/L - - - - - - - - 

Biochemical Oxygen Demand mg/L - 5.00 - -. <3.00 - 4.00 - 

Fecal Coliform MPN - - <1.00 - - - - - 

a
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Joblink: 811250 | DATE: 07/27/94 
DATA SUMMARY REPORT 

PAGE: 4 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-V SG-V SG-Y SG-Y 

| ETC Sample Number: MF7069 MF7071 MF7028 MF7068 
Sample Date: 940606 940606 940606 940606 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L ~ - <.020 ~ 

pH std - oo 7.60 - 

Alkalinity as CaCco3 mg/L - - 41.0 - 

Alkalinity, Hydroxide as CaC03 mg/L - - <0 | - 

Alkalinity,Bicarbonate CaCO3 mg/L - - 41.0 - 

Alkalinity, Carbonate as CaCco3 mg/L - - <0 - | 

Ammonia as N mg/L - - .190 - 

Total Dissolved Solids (TDS) mg/L - - 62.0 - 

Fluoride mg/L - - <.100 - 

Oil and Grease, (IR) mg/L - - <1.15 - 

_W&! Chemical Oxygen Demand (COD) mg/L - - 30.0 - 

~~] Conductivity umhos - - 100 | - 

b Hardness as CaCO3 mg/L - - 38.8 - 

iT Nitrogen, Total Kjeldahl (TKN) mg/L - - .588 - 

| Solids, total suspended mg/L - - <5.00 - 
od | 

Chloride mg/L - - 2.48 - 

Nitrate as N mg/L - - <.500 - 

Sodium Absorption Ratio (SAR) std - - .114 - 

Cations meq/1 - - 1.05 - 

Anions meq/1 - - - - : 

Cation and Anion Balance % - - - - | 

Turbidity NTU - - 1.80 - : 

Phosphorus mg/L - - - - 

Phosphorus as P, dissolved mg/L - - - - 

Sulfate as SO4 mg/L - - - ~ 

Biochemical Oxygen Demand mg/L 5.00 | - - - <3.00. | 

Fecal Coliform MPN - <1.00 - 7
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Joblink: 811250 | DATE: 07/27/94 
DATA SUMMARY REPORT 

| PAGE: 5 
Company: FOTH & VAN DYKE 

Sample Point ID: SG-19 SG-19 SG-2 SG-2 SG-3 SG-3 SG-30 SG-30 

ETC Sample Number: MF7021 MF7041 MF7023 MF7043 MF7024 MF7044 MF7022 MF7042 

Sample Date: 940606 940606 940607 940607 940607 940607 940606 940606 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units ) 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron mg/L - .167 - .168 - .163 - -101 

Manganese mg /L - <.010 - <.010 - <.010 - <.010 

Selenium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Antimony, Total mg/L  §<.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total mg/L <.010 - .014 - .013 - .011 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 10.7 - 20.4 - 21.8 - 24.2 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Iron, Total mg/L .333 - .439 - .354 ~ <.100 - 

Magnesium, Total mg/L 5.38 - 9.80 - 10.4 - 11.1 - 

Uo| Manganese, Total mg/L .022 - .088 - .076 - .019 - 

¢ | Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

7] Nickel, Total mg/L  <.030 - <.030 - <.030 - <.030 - 
bo . 

J.] Potassium, Total mg/L <.600 - <.600 - <.600 - <.600 - 

~1| Silver, Total mg/L <.010 - <.010 - <.010 - <.010 - 

‘©! sodium, Total mg/L 1.22 - 2.21 - 2.36 - 1.79 - 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Sample Point ID: SG-6 SG-6 SG-AB SG-AB SG-CC-OL1 SG-CC-0O1 SG-CC-02 SG-CC-02 

ETC Sample Number: MF7025 MF7045 MF7030 MF7050 MF7026 MF7046 MF7027 MF7047 

Sample Date: 940607 940607 940606. 940606 940606 940606 940606 940606 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters Units 

2PA METHOD - 6010/7000 SERIES METALS (AR72) : 

Iron mg/L - .108 - . 266 - .260 - .267 

Manganese mg/L - <.010 - <.010 - <.010 - <.010 

Selenium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 -  <.005 - <.005 - 

Barium, Total mg /L <.010 - .012 - O11 - .012 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - | 

I



Joblink: 811250 
| DATE: 07/27/94 

| DATA SUMMARY REPORT 
PAGE: 6 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-6 SG-6 SG-AB SG-AB SG-CC-01. SG-CC-01 SG-CC-02 SG-CC-02 

y- ETC Sample Number: MEF7025 MF7045 MF7030 MF7050 MF7026 MF7046 MF7027 MF7047 

9 Sample Date: 940607 940607 940606 940606 940606 940606 940606 940606 

LO Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMOG 

Parameters Units | . 

RPA METHOD - 6010/7000 SERIES METALS (AR72) 

Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - | 

Calcium, Total mg/L 21.7 ce 19.8 - 13.1 - 13.3 - 

Chromium, Total mg/L <.020 - <.020 ~ <.020 - <.020 - 

Iron, Total mg/L .160 - 401 | - 542 - .542 - 

Magnesium, Total mg/L 10.5 - 10.0 - 6.40 - 6.44 - 

Manganese, Total mg/L .061 - .098 — - .096 - 097 - 

Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

Nickel, Total mg/L <.030 - <.030 - <.030 - <.030 - 

Potassium, Total mg/L <.600 - <.600 - <.600 - .670 - 

Silver, Total mg/L <.010 - <.010 ~ <.010 - <.010 - 

¥>| Sodium, Total | mg/L 1.64 - 2.34 - 1.91 - 1.93 - 

« | Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - . 

~ 

Yo 
a 

ib Sample Point ID: SG-V SG-V SG-Y SG-Y 

00 ETC Sample Number: MF7029 MF7049 MF7028 MF7048 . 

© Sample Date: 940606 940606 940606 940606 | 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

2PA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - .351 - .188 

Manganese mg/L - <.010 - <.010 

Selenium, Total mg/L <.005 - <.005 - 

Antimony, Total mg/L <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 - 

Barium, Total mg/L .011 - .010 - 

Beryllium, Total mg/L <.005 - <.005 - 

Boron, Total mg/L <.100 - <.100 - 

Calcium, Total mg/L 17.3 - 10.7 - | 

Chromium, Total mg/L <.020 - <.020 os | 

Iron, Total mg/L .674 - .341 - 
| 

Magnesium, Total mg/L 8.72 - 5.02 - 

Manganese, Total mg/L .080 - .065 - 

Molybdenum, Total mg/L <.020 - <.020 -
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Joblink: 811250 

DATE: 07/27/94 

Data SumMARY REPORT 
PAGE: 7 

Company: FOTH & VAN DYKE 

| Sample Point ID: SG-V SG-V SG-Y SG-Y | 

ETC Sample Number: MF7029 MF7049 MF7028 MF7048 

Sample Date: 940606 940606 940606 940606 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters | Units | 
: 

RPA METHOD - 6010/7000 SERIES METALS (AR72) 

| Nickel, Total mg/L <.030 - <.030 - 

Potassium, Total mg/L <.600 - .810 - 

Silver, Total mg/L <.010 - <.010 - | 

Sodium, Total mg/L 2.12 - 1.81 . - 

Thallium, Total mg/L <.005 - <.005 - 
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Signature: Scott Canoe —_ ___ Seal # V/S2PF_ intact: CES 

: {have received these matenals in good Condikan from the above person / . 
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Date: Time: | ____ Remarks: 

_ ‘Thave received these matenals in good condition from the above person a oe 
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Date: Time: | Remarks: 
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| No. 114104 | 
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Date: Time: Remarks: 

Shuttle Sealed By: (print) Sarr Ss JAM SSEYY _ Date: S94 Time: 130° 
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| HTC CHarn-OF-Custopy RECORD 

| | Reauest For ANALYTICAL SERVICES | REV. 04/9 
: | FORM 30 

| CNVIRONMENTAL TESTING AND CERTIFICATION CORP @ 320 TESCONI CIRCLE SUITE G @& SANTA ROSA CA 95401 @ (707)544-5570 

SUBCUNIRACI LAG 0 TELEPHONE NUMGER a FILT. CUM) 

0 
: 

NACTHE IR INE \CES | — 

AUOKAITO CONTACT TELEPHONE NUMBER 
PRESERV. LECEND FOR 

—" PVE. - 
« _— PRESERVALIVE 

“Wtiol Qosgees . SN AAO WS 
ma 

° NOMI 

! ) : 
| iz 5 

2: WG 

¥ Ni YE! mT OL) . e 3 - W590, 

% 
° 4 - Na,SO,H SO, 

MATRIX CODES: | | 

ETC JOB MATRIX JOGLINK SAMPLE 
REMARKS: 

NUMBER COOE NUMBER DATE LiQUId.... cc ecw eeeeeeecceee I 

NS = 
— 

ET 

La bearer ANIAQ Sol id/Studgeseseeeeeeeeeees 2 | \ | | HARKAL, CSERESA 

"fa betean Lo] P| deity sta nceeeeee 8S LOA — SS 

ott | Ay \ WIPO... cece ete eee ee ecceeeee 9 \ . | 

wels Races] Vf LL dy | tetetates ss eeeeteeeeee 7 LON fl | 
UU 

a \ sl Wher ee ee ee —-|- _ a 

wt, MIO LT ly _ CN | 
CHAIN OF CUSTODY CHRONICLE RESULTS REQUESTED BY (DATE): \ADASS “TAT 

SEND RESULTS T0: 

e . 

Relinquished To: VEX SOP L es Date: ADK = time: WQAD _ 

1. (voce tos (Re ecntay number ) 
RESULTS MUST INCLUDE: 

Hy vergnatubns GSK psy Bt snureterseats GSD ntact STANDARD D4] extendeo (J ormer (C) 

fn 

d have secatvod these pales tote tA Quud cungetion frum the ve petson ~ 
e Method Blank ¢ Ruw Data | 

2. | Receiving Lub/Opened By: [ : ot OF Date: le “1S _ ZY Times ° Blank Spike ° Other 

Tenp. oC a Seal #2 ee __ Condition: — ° MS/MSD
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HEC CHaxrn-Or-Custopy REcoRD 

| l Request For ANALYTICAL SERVICES REV. 04/9 
FORM 30 

LNVIRONMENTAL TESTING AND CERTIFICATION CORP @& 320 TESCOW! CIRCLE SUITE G @ SANIA ROSA CA 95401 @ (707)544-5570 

a ee eEoEoEoEo—EEEeESEeeee
 oS eo —————— OOO rg 0 

a a a an 

SUBCONTRACT LAU TELEPHONE NUMGER 
é 

FILT. (Y/N) 

NA TY y INN - Hy \CES | —_ fj 

AUORAIOWX CONTACT [TELEPHONE NUMBER 
PRESERV. LEGEND OR 

Ce PPE? 
x __ PRESERVATIVE 

ADDRES 
tas 

WW f} 
a «= ; 

. 

Y ANS nv LOD IT SES, 
is 

0 "wow 
t— 

. 

& CQ 
=z 0 2 - HNO, 

bo 
ba 4 3 - H,SO, 

oe) 
° 

G - Na,SO,eH SO, 

wn 
MATRIX COOES: 

EIC JOB MATRIX JOBL INK SAMPLE 
REMARKS: 

NUMBER COOE NUMBER DATE LIQUIG. .. cece ccc rccccceces 1 
. _ re eG COC IIS 

yey ‘ 

a Rams | 1 [ISO [SAGO | sotiarstudge. sees 2 LL He TRKAL, OSERESK 
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. 
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? CHAIN OF CUSTODY CHRONICLE RESULTS REQUESTED BY (DATE): \ADAL TAT 
SEND RESULTS 10: 

Relinquished To: VEY! Y. AL. Ses Date: Ae \ - time:_ Y2PD _ 

1 . 
(cass ten (ts eck tng nustres ) 

RESULTS HUST INCLUDE ; 

by cramaturer MAD ——_snueeterseot NEO tater; stanparD FQ extenoco (C) otnerR 
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. wt 4 ne ota . 
NO. 8 o o c 0 

~ —. NORTHERN LAKE SERVICE, INC. 
7 . Lore os Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

Si Jpg 100 North Lake Avenue + Crandon, Wi 54520 CHAIN OF CUSTODY RECORD 
© . Tel: (71 ss) 478-2777 ° Fax: (71 5) 478-3060 Wisconsin Lab Cert. No. 721026460 

_ RETURN THIS FORM WITH SAMPLES. | 

CLIENT PROJECT TITLE oe — f, » 4. 

Anti A. Vians Ne em Cerri Nest Sinine Co. : 
ADDRESS . PROJECT NO. P.O. NO. 

BS 2727 2 KDE RD. G3cco4s 
| CITY __, ~ STATE zIP CONTACT | PHONE | 
| 'VRE EN Kr Us } SH 207 Russ JANE SHE K | W°4- Y7F - ZSOG eee ee IN eT ee 
ITEM NLS | erie SAMPLE GRAB/ CONTAINER/PRESERVATIVE NO. wel SAMPLE ID | DATE | TIME TYPE. | COMP. SAP a1. sc, ; COLLECTION REMARKS 3 

- Fed cee ge | | , a | | | | 58339! sa - eg sy Sete cw le eel! 2 te | 
[2 “6-54 17-Sf ew lecealz|1| | | | 

| 3 S839) | se- 2 GS7/F4 _ g900 | ZB if ty ft uh 

| “ B63397)) sc - 3 | sow Al! 

sisa3q3/ see | J ww | J TL da | ! 
a es | 
pe 

ep | 
of | 
- po 

| SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 
SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochioric & 
GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

| | B = plastic bag Z = zinc acetate H = hydrochloric acid 

| cescribe otners . Cescribe others 

ee eee TE EAC AE CET AAAS SA i SEPP PSPS SSNS 

| COLLECTED BY (signatures) | CUSTODY SEAL NO. (IF ANY) DATE/TIME | 

SPA C hy oe C/UP4___ tu | 
. RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME | 

| 7 sg, 
| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

fe oe L | 

| DISPATCHED BY (signature) METHOD OF TRANSPORT 7 DATE/TIME | 
e ; A, g a 7d ere FVD. # t/U94¢___ jaas | 

a a . , =e -_.. 

ey AT NLS cays at ‘nab | DARBIUGE gre iho" ~ | CONDITION | TEMP. i 
a—fo i om pfeBdett \ | 

poems fy Fam LA, YT" A 7 7 fj a 

SEACINTACT? \_ SEAL # fy/S7 AWK | REMARKS/& OTHER INFORMATION 
Clyes Ona /<jict. (; “e “a 

. 

| . i ty foe! a vr | 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

: 2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. “y 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. XU . 

s\\ 4 DUPLICATE COPY 
© ry . 

3./-9-186
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NO. Q CG a C ine 

ses se" 
“NORTHERN LAKE SERVICE, INC. 

Wa a\-s Analytical Laboratory and Environmental Services S AMPLE COLLEC TION AND 

Df Ee Lt 

eS ~ 400 North Lake Avenue ¢ Crandon, WI 54520 CHAIN OF CUS TODY RECORD 

ee Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert, No, 721026460 © 

RETURN THIS FORM WITH SAMPLES. | : * 
R . 

CLIENT Doe PROJECT TITLE oO 

Ulf Va wu Dy Ke 
Cé AN O0ON Wi phan Ce. | 

ADDRESS ~~ PROJECT NO. P.O. NO. | 

-_ s - - 

~ 
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as) s. Rrové ke! ? o rE 
| 

CITY STATE zIP | CONTACT _ : | PHONE | | 

| Geeew OF Ol SASOF |Ross SanesHéia 4)4 -4G7-aASseo ol 

ITEM NaS) eee SAMPLE GRAB/ 

NO. eemed SAMPLE ID Y DATE | TIME | TYPE | COMP. [Pap 3 | COLLECTION REMARKS 

B33] | se -cc-0/ zhi/ex nano Bw Gaae | > | 

a keasa| soccer | / ovv|) |} |r| | 

. 4 
jv TS, 

rskesasl sash [1 vets [se [at | [Or 

STOOL 

mp C~SYSC“(‘_i‘i 
12 Od 
SAMPLE TYPE: | CONTAINER PRESERVATIVES & PREPARATION | 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochioric acid 

Gescribe others 
| gescribe others 

| COLLECTED BY (signatures) 
CUSTODY SEAL NO. (IF ANY) DATE/TIME | 

. = 
Ch/97__ 1550 | 

| RELINQUISHED BY (Sfgnature) RECEIVED BY (signature) 
DATE/TIME | 

| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME | | 

Po | 
pe ie 

| DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME ! 

| 
_ | 

tefl Cp oc 0 6/6 [74/8 ! 

RECEIVED AT NLS By (pignature) DATE/TIME «— CONDFION TEMP. | 

a 4 ‘7 _- . 
2 oe | 

_ LAM Hits p -/Thp- YY } 
. | 

SEAL INTACH SEAL # REMARKS & OTHER INFORMATION 
| 

Cives “ (CJno | - : 
! 

TST 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUBED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

9. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. / 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. — 

ye DUPLICATE COPY 

3. /-9-187



‘ | 

a 

| . 

© | duly 19, 1994 

CLIENT: FOTH & VAN DYKE 

. P.O. BOX 19012 
Ain ETD Lassritors 27a’ S. RIDGE ROAD 

: GREEN BAY, WI 54307-9012 | 
| 
| ATTN: RUSS JANESHEK 

| 320 Tesconi Circie | JGBLINK: 811267 
PROJECT: CRANDON MINING CO 

| 
. Suite G | 

; 

3 ANALYSIS 
Santa Rosa. CA | 

| 
95401 | 6010 & 7000 SERIES METALS ; \ 

Telephone | CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
. | ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 | BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 
CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

Facsimile HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 

PH: PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 
(707) 544-4906 | SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| | SAMPLE SAMPLE SAMPLE SAMPLE DATE 
@ | NUMBER POINT MATRIX DATE IN LAB 

,  MF7171 SG-E LIQUID 06-07-94 06-09-94 
| MF7172 LG-13 LIQUID 06-07-94 06-09-94 
|  MF7173 LG-07-01 LIQUID 06-08-94 06-09-94 
| MF7174 LG-07-02 LIQUID 06-08-94 06-09-94 
| MF7175 LG-11 LIQUID 06-08-94 06-09-94 
_ MF7176 SG-E LIQUID 06-07-94 06-09-94 

|  MF7177 LG-13 LIQUID 06-07-94 06-09-94 
| MF7178 LG-07-01 LIQUID 06-08-94 06-09-94 
_ MF7179 LG-07-02 LIQUID 06-08-94 06-09-94 

| |  MF7180 LG-11 LIQUID 06-08-94 06-09-94 
| MF7181. SG-E LIQUID 06-07-94 06-09-94 
| MF7182 LG-13 LIQUID 06-07-94 06-09-94 
| MF7183 LG-07-01 LIQUID 06-08-94 06-09-94 
|  MF7184 LG-07-02 LIQUID 06-08-94 06-09-94 

 -MF7185 LG-11 LIQUID 06-08-94 06-09-94 
:  MF7186 SG-E LIQUID 06-07-94 06-09-94 

 - MF7187 ~LG-13 LIQUID 06-07-94 06-09-94 
: i  MF7188 LG-07-01 LIQUID 06-08-94 06-09-94 

_ MF7189° LG-07-02 LIQUID 06-08-94 06-09-94 
| MF7190 LG-11 LIQUID 06-08-94 06-09-94 
| MF7194 | SG-E LIQUID 06-07-94 06-09-94 
. MF7192 LG-13 LIQUID 06-07-94 06-09-94 

(Continued) 

| This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| Of the above n client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

me responsibiYity or liability for the reliance hereon or use hereof by anyone other than the above 
'  mamed client. 

| Shey Ye WA 4prZ | 

. Nil A_*"Viehities 246 fA) 
© A division of : * Jennifer W% Roseberry, VP/General Manager | Date 

APBI Environmental ‘ Jf (“ 

Sciences Group. Inc. : J i « / oa 

3.7-9-188



| july 19, 1994 page 2 e 

SAMPLE SAMPLE SAMPLE - -. SAMPLE DATE 

NUMBER POINT MATRIX DATE IN LAB 

ME7193 LG-07-01 LIQUID 06-08-94 06-09-94 
MF7194 LG-07-02 LIQUID 06-08-94 06-09-94 

. MF7195 LG-11 LIQUID 06-08-94 06-09-94 | 

3.7-9-189 S 

NN



PAGE 3 OF 4 

FOTH & VAN DYKE 

JULY 19, 1994 an 

811267 | 

SAMPLE MATRIX: LIQUID ‘ EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 

Antimony 3015 7041 

. Arsenic 3015 7060 

Potassium* 3010 6010 

Selenium. 7740 7740 

: Thallium | 3015 7841 

Mercury 7470 7470 

Alkalinity as CaCc03 NA 310.1 

Alkalinity, Hydroxide as CaC0O3 NA 310.1 

Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaC03 NA 310.1 

| | Ammonia as N 350.2 350.2 

Anions + t 

Cation and Anion Balance + + 

| | Cations + + 

~- Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide 9010 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N | | NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

© Oil & Grease 413.2 413.2 
pH NA 9040 

Phosphorus* 365.2 365.2 

Phosphorus as P, Dissolved* 365.2 365.2 

Sodium Absorption Ratio + + 

Total Suspended Solids NA 160.2 

Sulfate as S04* NA 375.2 

Total Dissolved Solids NA 160.1 

. Turbidity _ NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

+ CALCULATION 

ns 

AN, 

~
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PAGE 4 OF 4 

Ay 
@ 

FOTH & VAN DYKE co, 

15 JULY 1994 

EXECUTIVE SUMMARY 
| ETC JOBLINK 811267 | 

I Y 

‘ cn 09 dune 1994 ETC-Santa Rosa received acuecus samples from Feth & Yan Dyke via Federal Express. The cooler 

temperatures were both 0°C upon receipt at the laboratory. The samples were analyzed as specified on the 

preceding page. 

Sample LG-13 was received unpreserved for Cyanide; this analysis was cancelled by the client on 22 June. 

Samples were filtered at the laporatory througn a 0.45 um filter prior to analysis for Iren, Manganese, and 

Phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; 

these results reflect total parameters. 

ALL samples were received past the method-recommended holding time for pH analysis. 

Low Level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD), Sulfate, Dissolved 

Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 

Samples were filtered for Dissolved Phosphorus upon receipt at NLS. ALl results are included herein, with 

the exception of low level metals; those results will follow in an amended report. 

CALCULATIONS: 

Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 

and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. © 

Lisa Norosky, Program marpasr Date 

3.7-9-191 @



Joblink: 811267 DATE: 07/15/94 
DATA SUMMARY REPORT 

PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-07-01 LG-07-01 LG-07-01 LG-07-02 LG-07-02 LG -07-02 LG-11 LG-11 

| ETC Sample Number: MF7173 MF7178 MF7193 MF7174 MF7179 MF7194 MF7175 MF7180 

oo Sample Date: 940608 940608 940608 940608 940608 940608 940608 . 940608 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - - <.020 - - <.020 - 

pH std 5.80 - - 5.70 - - 6.60 - 
Ammonia as N mg/L <.100 - - <.100 - - <.100 - 

Fluoride mg/L <.100 - - <.100 - - <.100 - 

Solids, total suspended mg/L <5.00 - ~ <5.00 - - <5.00 - 

Total Dissolved Solids (TDS) mg/L 29.0 - - <5.00 - - <5.00 - 
Oil and Grease, (IR) mg/L <1.02 - - <1.01 - - <1.00 - 

Hardness as CaC0O3 mg/L 8.32 - - 9.11 - | - . 8.71 - 

Chemical Oxygen Demand (COD) mg/L 19.0 - - 12.0 - - 13.0 ~ 

Conductivity umhos 17.0 - - 16.9 - - | 18.9 - 

Turbidity NTU .492 - - .553 - - 1.20 - 

“| Chloride mg/L 1.08 - - 1.07 - - 1.07 - 

~—i1] Nitrate as N mg/L <.500 - - <.500 - - <.500 - 

i] Nitrogen, Total Kjeldahl (TKN) mg/L .308 - - .224 - - 308 - 
i Alkalinity as CaCO3 mg/L 34.6 - - 13.6 - - 2.80 - 

‘S| alkalinity, Hydroxide as CaCO3 mg/L 0 - - 0 - - 0 - 
Alkalinity, Bicarbonate CaC03 mg/L 34.6 - - 13.6 - - 2.80 - 

Alkalinity, Carbonate as CaCO3 mg/L 0 - - 0 - - 0 - 

Sodium Absorption Ratio (SAR) std 0 - - 0 - - 0 - 

Cations meq/1 .058 - - .058 - - | .119 - 

Anions meq/1 .742 - - .378 - - - .201 - 

Cation and Anion Balance $ -90 - - -70 - - -30 - 

Phosphorus mg/L - .011 - - .010 - - .014 

Phosphorus as P, dissolved mg/L - .006 - - .004 - - <.004 

Sulfate as S04 mg/L - 5.00 - - 6.00 - - 6.00 

| Biochemical Oxygen Demand mg/L - - <3.00 - - <3.00 - -



' ' | 

Joblink: 811267 
DATE: 07/15/94 

DaTA SUMMARY REPORT 
: PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11 LG-13 LG-13 LG-13 SG-E SG-E SG-E 

ETC Sample Number: MF7195 MF7172 MF7177 MF7192 MF7171 MF‘/176 MF7191 

. Sample Date: 940608 940607 940607 940607 940607 940607 940607 , 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters | Units | 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L - - - - <.020 - - 

pH std - 5.70 - - 7.90 - - 

Ammonia as N mg/L - <.100 - - <.100 - - 

Fluoride mg/L - <.100 - - <.100 - - 

Solids, total suspended mg/L - <5.00 - - <5.00 - - 

Total Dissolved Solids (TDS) mg/L - 25.0 - - 141 - - 

Oil and Grease, (IR) mg/L - <1.10 - - <1.01 - - 

Hardness as CaCOoO3 mg/L - 10.3 -. - 138 - - 

Chemical Oxygen Demand (COD) mg/L - 29.0 - - | <10.0 - - 

Conductivity umhos - 20.0 - - 259 - - 

Lo 
- | Turbidity NTU - 2.98 - - 1.42 - - 

7] Chloride mg/L - .993 - - 2.02 - - 

‘© Nitrate as N mg/L - <.500 - - 714 - - 

,»| Nitrogen, Total Kjeldahl (TKN) mg/L - 2.16 - - .308 - - 

\9 Alkalinity as CaCo3 mg/L - 4.40 - - 129 - - 

Alkalinity, Hydroxide as CaCO3 mg/L - 0 - ~ 0 - - 

Alkalinity, Bicarbonate CaCO3 mg/L - 4.40 - - 129 - - 

Alkalinity,Carbonate as CaCO3 mg/L - 0 - - 0 - oo 

Sodium Absorption Ratio (SAR) std - 0 - - .087 - - 

Cations meq/1 - 123 - - 2.76 - ie 

Anions meq/1 - .279 - ~ 2.40 - - 

Cation and Anion Balance % - -40 - - | 7.04 - = 

Phosphorus mg/L ~ - .025 - - .030 - 

Phosphorus as P, dissolved mg/L - - .012 - - .009 - 

Sulfate as S04 mg/L - - 7.00 ~ - 9.00 - 

Biochemical Oxygen Demand mg/L <3.00 - - <3.00 > - - <3.00 

|



e oe 
Joblink: 811267 | DATE: 07/15/94 

| DATA SUMMARY REPORT 
PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-07-01 LG-07-01 LG-07-02 LG-07-02 LG-11 LG-11 LG-13 LG-13 

ETC Sample Number: MF7173 MF7183 MF7174 MF7184 MF7175 MF7185 MF7172 MF7182 

Sample Date: 940608 940608 940608 940608 940608 940608 940607 . 940607 | 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 

Parameters Units 

PA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - <.100 - <.100 - <.100 - .117 

Manganese mg /L - .011 - .012 - <.010 - * 032 

Selenium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Antimony, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Arsenic, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Barium, Total | mg/L  <.010 - <.010 - <.010 - .011 - 

Beryllium, Total mg/L <.005 - <.005 - <.005 - <.005 - 

Boron, Total mg/L <.100 - <.100 - <.100 - <.100 - 

Calcium, Total mg/L 1.17 - 1.16 - 1.51 - 1.53 - 

Chromium, Total mg/L <.020 - <.020 - <.020 - <.020 - 

“| tron, Total mg/L  <.100 - <.100 - <.100 - 149 - 

, Magnesium, Total mg/L <.500 - <.500 - .536 - .567 - 

.o| Manganese, Total mg/L .015 - .015 - <.010 - .037 - 

J.| Molybdenum, Total mg/L <.020 - <.020 - <.020 - <.020 - 

2 Nickel, Total mg /I. <.030 - <.030 - <.030 - <.030 - 

Potassium, Total mg/L <.600 - <.600 - <.600 - <.600 - 

Silver, Total mg/L <.010 - <.010 - <.010 - <.010 - 

Sodium, Total mg/L <1.00 - <1.00 - <1.00 - -<1.00. - | 

Thallium, Total mg/L <.005 - <.005 - <.005 - <.005 - : 

ee 

Sample Point ID: SG-E SG-E : / 

ETC Sample Number: MF7171 MF7181 

Sample Date: 940607 940607 

Facility Code: FVDGRNBCMC FVDGRNBCMC 

Parameters Units 
ee 

2PA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg /L - <.100 

Manganese mg/L - <.010 

Selenium, Total mg/L <.005 - 

Antimony, Total mg/L <.005 - 

Arsenic, Total mg /L <.005 - . 

Barium, Total mg/L <.010 - 

Beryllium, Total mg/L <.005 -



/ : ! oy 

Joblink: 811267 
DATE: 07/15/94 

DATA SUMMARY REPORT 
PAGE: 4 

Company: FOTH & VAN DYKE | 

Sample Point ID: SG-E SG-E 
ETC Sample Number: MF7171 MF7181 

Sample Date: 940607 940607 

Facility Code: FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Boron, Total mg/L <.100 - 

Calcium, Total mg/L 29.2 - 

Chromium, Total mg/L <.020 - 

Iron, Total mg/L <.100 - 

Magnesium, Total | mg/L 14.6 - 

Manganese, Total mg/L .012 - 

Molybdenum, Total : mg/L <.020 - 

Nickel, Total mg/L <.030 - 

Potassium, Total mg/L <.600 - 

U| Silver, Total mg/L <.010 ~ | 

« | Sodium, Total mg/L 2.31 - 

7" Thallium, Total mg/L <.005 - 

. 
-— 

oO 
Wn 

ee



o oe yp r 
. - S26 F ©@ 

kl CHAIN-OF-CUSTODY RECORD M32 
No. 114110 

ETC -SANTA ROSA «© —-.320 Tesconi Circle = * ~~ Santa Rosa, CA 95401 ¢ 707-544-5570 

COMPANY FACILITY/SITE - awn JJ L////L// LEGEND FOR 
| _ Fez A L Ver ~KeE Cerwbden Mining Ce PRESERVATIVE 

PROJECT CONTACT TELEPHONE NO a presen. / / / / 

Russ Janes AH€ I1¢ YI - 411-250 a 2 ANALYSIS 0 - NONE 

NK YP PF SB ee - — ee ee ul =< | REQUIRED 4 -HCL 

f , E 

4 z§ v . uy 3 - H,SO, 
| OS 

UL y _ 4 - Na,SO,+H2SO, 

= ETC SOURCE START DATE| START 
- ; 

= JOB # CODE SAMPLE POINT YY/MM/DD TIME . SAMPLER LAB 

IE Source Codes: OBSERVATIONS OBSERVATIONS 
S03 Cls/9¢ Well......(W) Outfall................(0) 

TT ™~—SCSCSY 

STR Spree MF [eTaJaf sons) worsveam | | | | ft | | | fF ——— 
| _ 

TR [See ef, |) L—lomomseamen nf [| | | ff | ft | p= —_—— 

Te sere | Pp fommmr rc 
ee 

eR |[s bre FL Years foeernoatnan Fp TTY fF i - Ce 

al Rigen 3.. LY bas eee EE | 
eachate Collection sys.........¢ 

SS 

el Ri cee rye, , [Va Seow wl Z| | YE Fe 
| 

Specity — —__ fT 
a ee Paco a ee 

ee 

CHAIN OF CUSTODY CHRONICLE REMARKS , 

Uo 
rw Shuttle Opened By: (print) _. Dror JanSsEr _ __. _. . Date: o//2t _ Time: 0700 

nsat — . 

b Signature: Beet Carce— . . __ Seal a W937 imact: YES 

“Ihave received these materials in good condition from the above person 
| 

, 

Ne} 
ON 

2 Name: Signature 

Date Time. Remarks 

— t have received these materials in good Condition from the above person — 

3. Name Signature 

Date: Time: Remarks: 

_ —— OO. eee ——ooooooooooeoeoeoeeeeeeeEeEeEeEeEET—Eee—eeeeeeee——ee 

4 Shuttle Sealed By: (print) __ Stor SAWS SEY __ Date: G/ & ? ¥ Time: JA00 

a Jol. 

Signature: Deot/ @! _ Seal #:_ “7466 3~_ Intact: ve ES SAMPLERSSIGNAIURES OSS TT 

LAB USE ONLY Opened We KC G ee - Date: _— X t Time: Oo Ne SLC 

SHUTTLE # Teme.-c__©O SWS SEAL # ADKle2- COND. 
weer | AM AM. SeTE LT OVAL. CARAPL ER CODY Pine: CHIP MT Copy



Vik DL 
| / 

} TC CHarn-OFr-Custopy RECORD — | 

| Request For ANALYTICAL SERVICES | REV. 04/9 

ON —O_E CA eeomoeoeene NS 
a 

CNVIRONMENTAL TESTING AND CERTIFICATION CORP & 320 TESCON! CIRCLE SUITE G @ SANTA ROSA CA 95401 @ (707)544-5570 

aT TIO —E—ee 
oe 

rn 
a 

———_ ———————————————————
 

aa 

SUUCONTRACT LAB 0 TELEPHONE NUMBER 
FIL ON ) ae 

C1 

. 

. NA ry \) BKC SN \W 
__ fj 

<=_ IVE Ne - 
2 __ fj PRESERVATIVE 

D (} 
~ F 

{YEW NAOH ESS a x 0 + Nout 
5 «x 

- HCL 

L) A 
zo 

2 - HNO, 

cQN AOA DD CAMO ) 
ts e 

3 - SO, 
4 - Na,SO,e.SO, 

MATRIX CODES: | 

EIC JOB JOBLINK SAMPLE 
REMARKS: 

NUMBER WUMBER DATE LIQUIG. .. cece reer ecceceees 1 

\ ‘ 

| Earn | \ [BO [SACOG | sotiarstutge..- eee 2 | ITKAL, OOENE 

12 Me@ol \ | | Yd ity sett rere ft Qa SRE 

ols 1 PEANDESL [QAR city Liguia... seers 4 | nD EN 
) 

. 

Plo Lk a ea ee S 
og 

| 

wl, LeU! | [RRR esctaten seen 7 LN 
64 

é 

cove | 1 east Vf fy |_| eter | — ee 
ork AL : 

oe eee TU [Sted | 80h) dD Y 
“4 
? CHAIN OF CUSTODY CHRONICLE RESULTS REQUESTED BY (DATE): \A TAL 

SEND RESULTS TO: 

@ 

Wo Relinquished To: VEL “< AL C wht: Date: Ae - time: “PD _ 
: 

nS 1. 
eens tos (Leeming motes) 

RESULTS MUST INCLUOL: 
. 

{ 
a 

‘e By ceanatarey MSDE 
sat ttersen \\s oD Intact: STANDARD w extenoeo C) orner CI 

nn 
\O 

| } thece eonetvod these motertels im quul suid 1 team the eluve person 
_°@ Hethod Bl enk e Raw Data 

2- | Receiving Lab/Opened By: : Dute: le -IS-P9Y Time: ¢ Blank Spike © Other 

Tenp. °C Seal &#: Condition: 
© MS/MSD 

; 
. PO @: LQAAG\ 

__ 

3. Shuttle Returned By: (print) 
Date: T ime: 

‘ 

| PLEASE INCLUDE PO # AND/OR JOBLINK 8 OM INVOICE 

| 
© NOTES TT _ @ a |



— “ : sce ae C C Ny 

_ Aa: ee NO. 0 G 2 b oS 

Sa “= ON ORTHERN LAKE SERVICE, INC. 
SO eS _. Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

wah See 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

@ - ” ™ Tek (71 5) 478-2777 © Fax: (71 5) 478-3060 
Wisconsin Lab Cert. No. 721026460 

RN THIS FORM WITH SAMPLES. 

| CLIENT . PROJECT TITLE - 
| OTF . VAnw Dre | RAN QON  SPIENINMG Co 
ADDRESS PROJECT NO. P.O. NO. | 

2737 SS Rrove Ro F2C049 
| CITY STATE ZIP | CONTACT : | PHONE | 

! ” 

CREE Y LWT $4307 \Ayss SANE SHE 4/9-477- 2500 | 

ITEM fT oe COLLECTION | SAMPLE GRAB, 4. COUNTAINERVERESERVATIVE | 
eM Las. no. SAMPLE IO P Dare | time | PE | come, [Pnplps | | | | 

ltisgsiq| <¢-€ Aha 1sis\s.w. |Geaoljalil | | | | 
(2 53s26| 2e-73 Lins fy fal 

 besay| ye - 7-0” levee oo | | / lal 
. i . i 

553593 | 76 -// 10.30 ei fatty | | | 
ep 
ep 

10 | et ot | 
: ' \ : 1 | 

| SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 
SW = surface water DW = crinking water PROD = product P = plastic NP = nothing agded OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G =glass S = sulfuric acid HA = hydrochloric & 
GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others | describe others 

oY 
| COLLECTE (signaures) CUSTODY SEAL NO. (IF ANY) DATE/TIME 

| SH ( ) met 6/64 H 30 
| RELINQUISHED BY (sigMature) RECEIVED BY (signature) DATE/TIME 

| 

| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

| DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME | 

| aa wn ds on 6 VD G P 7 # / 

7 “LZ 
| RECEIVED AT NLS BYtgignature) DATE/TIME CONDITION 

/\ Ay A} nen oaagrese y {>} * % - ‘ 2 = 5 

| SEXC INTACT? SEAL # | REMARKS & OTHER INFORMATION 
| O yes [Jno I dba _\ : 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

DUPLICATE COPY
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, LSS Se Bi Rane ; a / een co a 
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. to, or, 4 _ —~ ~~ woe ¥ ° ee . soe Lf. - Lo 

City . an uot , , oe - . ‘State . ZIP Required City ee o | . | State . — ZIP Requirec 

! 
mL, 7 7 -. _.. to 

. P. se | 

Joa A 7. ~- a“. .f foe _ FP! . — ; 

| YOUR INTERNAL BILLING REFERENCE INFORMATION (optional) (First 24 characters will appear on invoice. ) | IF BOLD AT FEDEX LOCATION, Print FEDEX Adoress‘Here | 
~~. ree 27, 

! pw SLOT Address , 
{ 

. 
- 

il 118 Sencer 2[—] Bill Recwwent’s FedEx Acct.No — 3[] Bill 3rd Panty Fedex Acct. No. 4[—} Bil Cred Cara | City State | Z/P Required 

6 : , ry vt % , 8 “ ‘ oi 

5[_1Casr FRR ENS AW Pe ea ware bat pet 7 Peete ane Po gee 3 Teh ” ’ 
[1 erere ay alan EES Rates s eiKon at p ta tips te A ps OS ee, - 

> 7 SERVICES DELIVERY AND SPECIAL HANDLING Wpyeacmsses WEIGHT YOUR DECLARED | Emp. No. | Date Se 
_ ~. (Check only one box) (Check services required) Oniy (See ngnt, (-]) Cash Receivea ‘FR a | 

| . rT : De em Sy Me . Tope, Cl R Sh at . 

Sener: 0 hes 1] tDewvery ov next ousmess an 1 : | /U eturn Shipment wey 

| oner'e omeo. moronat | fe rane C] HOLD AT FEDEX LocAfTan weskoay Lee eee eee ee OD Third Party Oo Chg. To Del. Cc Chg. To Hold 

i pacrwang = |5* (0 plcagmg | oad ceive WEEKCAY ff Strat Aaaress 
| 16 (_] revex cerrer *| 56 [_] FEDEX LETTER | re 

° . AT F, TURDA City State Zip 
12 eepex pans | 52 [_] FEDEX Pax 31 [_] HOLD AT FEDEX LOCATION SATURDAY co tht 
1 otal Total otal 13 [|] Fenex Box | 53 [_] FeDex Box 3] oeuiver savunoay | T° tal SSNS 

(4a) repex ruse | 54 [7] revex ruse Q [] SATURDAY PICK-UP foatinemonsi) 6G 

| Geiere o. secong Gusmess ca. t. | sRestucted tor auinorized users on1:. Date/Time Received FedEx Employee Number 
| a REVISION DATE 12/92 

' 3077] economys | 46 [_] SOV, 4 [_] DANGEROUS GOODS ena cnarge’ a - | 

1_One sound Economy rate. PACKAGE Dangerous Goods Shiooers Declaration not required - a S a 

| vt pacaages over 1$d cs un 2 gus RE . kg. 904 Hl —_ —-- | 

= [1 OVERNIGHT TWO-DAY (orn ns _ le - 
0 raeigur== °° LJ Freigur- Ct . co | - we 

iomemear sequires . rd Lt Oe ental wie 

rOesevcanmimenna:—Deeweswaueumesse: | 12 (| ees me | Signature | 
=e - — « 

USE THIS AIRBILL FOR SHIPMENTS WITHIN THE CONTINENTAL U.S.A.. ALASKA AND HAWAII AIRBILL ,AISAUELS ~ uy i 
USE THE INTERNATIONAL AIR WAYBILL ROR SHIPMENTS TO PUERLO RICO ANO ALLNGN U.S. LOCATIONS. ~ PACKAGE brosaeywaere 

QUESTIONS? CALL 800-238-5355 TOLL FREE . TRACKING NUMBER - 
~~ ° » Ba ~ o “uy pte 7 ne . - . . ; ° . 

j,Bazussaby — Te 4 
a . aad ome 6 ” ; ~ Woe, po. 

rove beoedl] i. dene Une TG Ua Ppa T : . > . . wv, “* te . -. 

asdcadiget atige toa ho RECIPIENT'S COPY - 
5 tary .2-ge\ -aege\' mV RAG . . se ee - ey ~ 

Pte: Bat): DRS sot ve | ee eeerre "> 
Peam 1 Your Name) Piease Print ¥auyr Prone Numcer | Very imoonant) To (Recioient’s Name) Piease Print Reciorents Pnone Number (Very imoorant: | 

. ~ ‘ , hoe an s* - - os . | 

| Company Depanment/Floor No. | Company DepartmentFioor No. 

a“ L’ - 4 . ” 3 - eee 
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e 
i = July 19, 1994 
| 

| 
: : | 

lino: | 

| CLIENT: FOTH & VAN DYKE 
: | P.O. BOX 19012 

AW ETS Litenitery | 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

| 
| ATINS RUSS JANESHEK 

320 Tesconi Circle _  SCBLINK: 811268 
| PROJECT: CRANDON MINING CO 93C049 

Suite G | 

| | ANALYSIS 

Santa Rosa. CA ° 

95401 | 6010 & 7000 SERIES METALS 

T le h | CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
eleprone | ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS: 

(707) 544-5570 | BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 
Facsimil | HARDNESS AS CACOS; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 
aestmive | PH; PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 | SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| i SAMPLE SAMPLE SAMPLE SAMPLE DATE © @ | NUMBER POINT MATRIX DATE IN LAB 

——ME7196 LG-15 LIQUID 06-08-94 06-10-94 
| MF7197 LG-12 . LIQUID 06-08-94 06-10-94 
|  MF7198 LG-15 LIQUID 06-08-94 06-10-94 
|  MF7199 LG-12 LIQUID - 06-08-94 06-10-94 

| |  MF7200 LG-15 LIQUID 06-08-94 06-10-94 
— ~MF7201 LG-12 LIQUID 06-08-94 06-10-94 
| | MF7202 LG-15 LIQUID 06-08-94 06-10-94 
| MF7203 LG-12 LIQUID 06-08-94 06-10-94 
|  MF7204 LG-15 LIQUID 06-08-94 06-10-94 

| | MF7205 LG-12 LIQUID 06-08-94 06-10-94 

| | | : | | 
| 
| 

| | . 
| 

| | 

| | 
| 

| 
| 
| 

oe | This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 
| named client. - 

| | / ff LS ff oS 
4 i Sy “a . ed , “ “ . , . Z —_— @ | WEL 22h GIB 

A division of i | “Jennifer /. Roseber y, VP/General Manage . Date 
APBI Environmental | ’ . a f “ 

Sciences Group, Inc. a / ; 4 

| / 7 3. —9—200 oye .
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} PAGE 2 OF 3 

FOTH & VAN DYKE 

JULY 19, 1994 

| 811268 

SAMPLE MATRIX: LIQUID EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 5015 6010 
Antimony 3015 7041 

. Arsenic 3045 7060 
Potassium* 3010 | 6010 
Selenium 7740 7740 

, Thallium 3015 7841 
{ Mercury 7470 7470 

Alkalinity as CaC03 NA 310.1 
Alkalinity, Hydroxide as CaCO3 NA 310.1 
Bicarbonate as CaC03 NA 310.1 
Carbonate Alkalinity as CaC03 NA 310.1 

| Ammonia as N 350.2 350.2 
. Anions t ¢ 

Cation and Anion Balance | t + 
Cations ¢ t 

. Chemical Oxygen Demand NA 410.4 , 

. Chloride NA 300.0 
i Conductivity NA 9050 

Total Cyanide 9010 9010 
Fluoride NA 340.2 © 
Hardness as CACO3 NA 130.2 
Nitrate as N NA 300.0 
Total Kjeldahl Nitrogen 351.3 351.3 
Oil & Grease 413.2 413.2 
pH NA 9040 
Phosphorus* 365.2 365.2 
Phosphorus as P, Dissolved* 365.2 365.2 
Sodium Absorption Ratio + t 

Total Suspended Solids NA 160.2 
Sulfate as SO4* NA 375.2 
Total Dissolved Solids NA 160.1 

. Turbidity NA 180.1 
Biochemical Oxygen 405.1 405.1 | . 
Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

+ CALCULATION 

ns Lae 

3.7-9-201 ®@



: PAGE 3 OF 3 

Santa Rosa 

FOTH & VAN DYKE 
15 JULY 1994 

EXECUTIVE SUMMARY 
| ETC. JOBLINK 811268: 

ee 

On 10 June 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Syke via federal Express. The cooler 
temperature was 0°C upon receipt at the laboratory. The samples were analyzed as specified on the preceding 
page. 

; Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and 
Phosphorus; these results reflect dissolved parameters. Phosphorus was also analyzed without filtration; 
these results reflect total parameters. 

| All samples were received past the method-recommended holding time for pH analysis. 

Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD), Sulfate, Dissolved 
Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 
Samples were filtered for Dissolved Phosphorus upon receipt at NLS. ALl results are included herein, with 
the exception of low level metals; those results will follow in an amended report. 

CALCULATIONS: 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

| Lisa Norosky, Program shane Date 

3. /-9-202



Joblink: 811268 
DATE: 07/15/94 

DaTA SUMMARY REPORT 
| . PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-12 LG-12 LG-12 LG-15 LG-15 LG-15 

ETC Sample Number: MF7197 MF7199 MF7205 MF7196 MF7198 MF7204 

Sample Date: 940608 940608 940608 940608 940608 940608 . 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

_ (CONVENTIONALS (AR55) 

Cyanide, Total | mg/L <.020 - - <.020 - - 

pH std 5.60 - - 5.60 - - 

Chloride : mg/L .977 - - <.500 - - 

Nitrate as N . mg/L <.500 - - <.500 - - 

Solids, total suspended mg/L <5.00— - - <5.00 - - 

Total Dissolved Solids (TDS) mg/L 8.00 - - 27.0 _— - 

Oil and Grease, (IR) mg/L <1.11 - - <1.01 - - 

Hardness as CaCcC0O3 | ng/L 7.92 - - 11.1 - - 

Uo| Chemical Oxygen Demand (COD) mg/L 30.0 - - 50.0 - - . 

Y Conductivity umhos 15.1 - - 11.9 - - 

i 
Oo] Fluoride mg/L <.100 - - <.100 ~ - 

ts Ammonia as N mg/L <.100 - - .134 - - 

o Nitrogen, Total Kjeldahl (TKN) mg/L 420 - - 1.54 - - 

Alkalinity as Caco3 mg/L 3.60 - - 6.40 - - 

Alkalinity, Hydroxide as CaCcO3 mg/L <0 - - <0 - - 

Alkalinity,Bicarbonate CaCo3 mg/L 3.60 - - 6.40 - - 

Alkalinity,Carbonate as CaCO3 mg/L <0 - - <0 - - 

Sodium Absorption Ratio (SAR) std <0 - - <0 - - 

Cations : meq/1 .058 - - .O81l - - 

Anions meq/1 211 - - .188 - - 

Cation and Anion Balance t -60 - - -40 - - 

Turbidity NTU 1.10 - - 3.70 - - 

Phosphorus mg/L - 026 - - 047 - | 

Phosphorus as P, dissolved — mg/L - <.004 - - .036 - 
Sulfate as S04 mg/L - 6.00 - - 4.00 - 

Biochemical Oxygen Demand mg/L - - 7.00 - - 7.00



Joblink: 811268 | | DATE: 07/15/94 
DATA SUMMARY REPORT 

| PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-12 LG-12 LG-15 LG-15 
ETC Sample Number: MF7197 MF7201 MF7196 MF7200 

Sample Date: 940608 940608 940608 940608 . 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | | 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - .134 - 194 
Manganese : mg/L - .030 - .091 
Selenium, Total . mg/L <.005 - <.005 - 
Antimony, Total ng/L <.005 - <.005 - | 
Arsenic, Total ng/L <.005 - <.005 - 

Barium, Total mg/L <.010 - <.010 - 
Beryllium, Total ng/L <.005 - <.005 - 
Boron, Total mg/L <.100 - <.100 - 
Calcium, Total — mg/L 1.16 - 1.30 - | 

-| Chromium, Total ng/L <.020 - <.020 - 

W Iron, Total ng/L .116 - .196 - 
l] Magnesium, Total ng/L <.500 - <.500 - 
cy Manganese, Total ng/L .033 - .096 - 

Molybdenum, Total mg/L <.020 - <.020 - 
Nickel, Total ng/L <.030 - <.030 - 

Potassium, Total ng/L <.600 - . .620 - 
Silver, Total ng/L <.010 - <.010 - | 
Sodium, Total ng/L <1.00 - <1.00 - 
Thallium, Total ng/L <.005 - <.005 -



: : . Cc?) . 

ETC CHAIN-oF-cusTopy RECORD 2 1/265 
No. 114108 

ETC-SANTA ROSA ¢ 320 Tesconi Circle = * Santa Rosa, CA 95401 © 707-544-5570 

COMPANY FACILITY/SITE 
’ _ FILT. (Y/N) LEGEND FOR 

Ford : Van Orne CRanton Mtr Co P3004? —_—_ —. — f— PRESERVATIVE 
| utogartoniaer TELEPHONY NO » | PRESERV / / : 

JESHE VY ~-49 7-ASO0O aS | analysis , J f/f 0 - NONE 
fuss SAavesten ee ee ee ee ee ee ee _#l4 ee ut =z REQUIRED / 1-HCL 

29 3 - H,SO, 
oO O | A .. a] 4- Na.SO,+H SO, 

< EIC SOURCE . START DATE] START nee 
=| joBa | CObE SAMPLE POINT YYMM'OD | TIME - SAMPLER LAB 
FE | Source Codes: / OBSERVATIONS OBSERVATIONS 

94, Well......(W) Outfall................(O) Td 

ep fe era soi (6) Avevsueam ey Z| | | | | | | | ——— 
a Pa 1415 |osuomsoamen.o 2 | | | | | | | | -——— 
Bee PP fomenren = 

Foti — 
Treatment Facility ..................1) ff 

eT ay | Pott tty a 
Ww Leachate Collection Sys.........(C) OO 

ete Ff ttetccean cat EE EE EE ———— 
fd 

Se SHECIY ann — —__ 
Sfp yy | et te | ———— 
“Pe oT Pa, EO tt tT ey ty ——— a 

CHAIN OF CUSTODY CHRONICLE REMARKS 

; Shuttle Opened By: (print) Storr aA) SSEV _CsSCOaate: C/é/ 94. Time: O7OO 

LS ~ 
| Signature: ____ awe CJoree~ _ _ ~_-~=«s Seal 7 S45 Intact: 769 

_ “Tt have rec ered these matenals in goad canditun (rom the above person _ - 

2. Name, ee ee _ —  Signatire 

Date, Time: Remarks: _ 

- “tT have received these mateuals wn good Condition trom the above person 

3. Name SQ 

Date: | Time: | . Remarks: 

4 Shuttle Sealed By: (print) _ Secon clavsse~ | __ Date: G[?/ 6G 4 Time: _O 900 

; , | A} Tors YE a 
____ | Signature: colt —2 seal #: O13 F intact $ , SAMPLER'S SIGNATURE 

LAB USE ONLY Opened BK ~NAKYC ALISSAYD Date: WWO\SG Time: eS Soe oo ) 
: 

andes, 

SHUTTLE # wr, temp.-c Cy SWE seats NSA conn. HSS 
WHITE: | AR COPY VELLOW: SADR APY PINK: CLIENT COPY



i! I'( Cuarn-OFr-Custopy RECORD 

d Request For ANALYTICAL SERVICES wey. 04/9: 
FORM 30‘ 

CNVIRONMENTAL TESTING AND CERTIFICATION CORP @ 320 TESCONI CIRCLE SUITE G @ SANTA ROSA CA 95401 8 (707)544-5570 

JST mLTrit —————————
———————eS 

ea OEE 
Q a re rn ee eee a 

EE 

SUUCUNTRACT LA TELEPHONE NUMOER 
— 

| \ Ww FULT. (Y/N) 

=> APES - 
x __ PRESERVATIVE 

DRES \ 
ta — 

Paw Qoospecs E27 x 0 = wom 
t- - NCL 

2O 

‘ A =o : 2 - NO, 

CQN LE x\ EN J) ts yy 3 - WSO, 
4 - Na,SO,eU SO, 

MATRIX CODES: | | 

EITC JOB MATRIX JOBL INK SAMPLE 
REMARKS: 

NUMBER COOE WUMBER DATE Liquid. ........sceeeereeeee I 

Ch 

a) Mama] Vso BAOBOG | sotia/stuige. sere 2 | LM ye ARKAL, COE RESA IM 

ea 3 x e os GARDE 1 Oily Liquid...........-eeee A \ > r > b mA 

5) ’ | 

os , CT We | ipeceeeseecteceeeeeeee s | LIM 
eg} 

A a 

ge 5 WX \ AWOGCOS Leachate. .... ccc c cee e ecco F \ X\ 

oN 
~f 

<j -_| 

AA ——e 

| 7 HRW | A a ee 
rs 

oer, Kenan | \ [B\2b8 | OS es Ge | 
sf CHAIN OF QUSTODY CHRONICLE RESULTS REQUESTED BY (DATE): \ADSASn “TAT | 

Ww 
SEND RESULTS 10: )\ 

7 Relinquished To: L CA Date: ADK . time: 2A _ 

LO 1. (saoe ton (te ect ing muster ) 
RESULTS MUST INCLUOL : 

| a 

S By sionoturey Ma RADA state seat \\ YOO _ intact: stanpard BQ extenoco C) omner 

ON 

db trace seretcved these metertele tn youd «und 0 tear the elsuve por sun 
e Method Blank e Raw Duala 

Receiving Lab/Opened By: ! Dute: & IS q Time: ° Blank Spike © Other 

Tenp. eC Seal #:; Condition: ° MS/MSD 

armen
 — _ 

| 3. Shuttle Returned By: (print) Date: Time: PO DARL 

PLEASE INCLUDE PO @ AMD/OR JOBLINK 6 OM IMVOICE 

™ Signature: Seal &# Intact: “FORLETG USE OwL ys, pe a 7 | 

; * 
oss ate aMmE= ——) 
anevse . ot



a | 

. ; eat ‘tp a . 
. OQ ~ 

i a 
NO. 0 9g A vo 

ae NORTHERN LAKE SERVICE, INC. 

_ Uf T\".. Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND ® 

mr Nk 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORD _ 

Wueuw Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert, No. 721026460 

RETURN THIS FORM WITH SAMPLES. 

CUENT . PROJECT TITLE 

FoTH VAn Q YK LR AnM00N IVIZNING Co : 

ADDRESS _ Zh PROJECT NO. | P.O. NO. 

A737 Ss kroce 4a F300 ¢F | 

CITY STATE ZIP CONTACT PHONE 

EY [Bae lr su307 | fuss JavesHec | 4/4-JF 7-2 S00 

ITEM NT a aa SAMPLE GRAB, CONTAINERVPRESERVATIVE | 

No. Eas tre | comp. [pyelpst | | |) “xem 

lukegsey | 2e-7s \fe/7e4  veooleyw|Gaslalil | | 

2b gse> Re, , S45 | 7 |! | 

fT —C<C~s CO 

eof |. — | | [tit 4 
af TCC 
ef Tt™té—‘“—ésSYS™C™C™C~SsSC“C(‘<‘i‘([LSC SdSTCW[ET sft 
SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 

| SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = Sulfuric acid HA = hydrochioric & 

naa GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid | 
B = plastic bag Z = zinc acetate H = hydrochioric acid 

describe others describe others 
beer 

COLLECTED BY (signajure CUSTODY SEAL NO. (IF ANY) DATE/TIME _ 

: vet! (do nse 6/Z/?4_ Mb 
RELINQUISHED BY (signagife) RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME 

a SE OM bot Aig’) f) og Gx) 7 () 

be 

RECRIVED AT NLS BY (signature) | DATE/TIME | ___| CONDITION | TEMP. 

a } E70 bE Q° 
iff A Att Ale $- {) . L457 . 

SEAL INTA ) a SEAL # | REMARKS & OTHER INFORMATION 

Clye CJ No 

‘ i . . . _ 

| 1. TO MEET REGULATORY REQUIREMENTS: THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. ee . 

% ON DUPLICATE COPY 

3. 7-9~-207
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pace e 
- ENVIRONMENTAL LABORATORIES | Soe 

° January 5, 1995 

i. 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 

Green Bay, WI $4307-9012 

Re: Crandon Mining Company Project 

Battelle Results for June and July Surface Waters | 

Dear Mr. Janeshek: 

Enclosed are reports on PACE report paper summarizing Battelle results 

\ for surface water samples collected in June and July, 1994. The 

Battelle reports (summary report and raw data) were originally 

j submitted to you on November 21, 1994. In a FAX dated 11/23/94, you 

requested that PACE submit a summary report on PACE letterhead. ©} 

Included in this submittal is an addendum package consisting of raw 

data pertinent to the results. Please place this information at the 

end of the package in the submittal dated Nvoember 21, 1994. 

4 An electronic deliverable summarizing the results is also included in 

| this submittal. | 

If you have any questions concerning this submittal, feel free to 7 

contact me at (612) 525-3454. 

Sincerely, | 

| Attn Re Cree 

Steven R. Crupi | 

Project Manager 

, Enclosures 

a 
1710 Doualas Orive An Equal Opportunity Employer 

Minneapolis, MN $5422 
TEL: 612-544-5542 3.7-~9-209 

| FAX: 612-525-3377 | 

: 
Poig N ‘oe I8 447



® ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek | January 03, 1995 
Page 3 PACE Project Number: 941219505 

Client Reference: Battelle June Surface Waters 

PACE Sample Number: 10 0300390 10 0300403 10 0300411 
Date Collected: 06/07/94 06/08/94 06/08/94 

| Date Received: 06/10/94 06/10/94 06/10/94 
Client Sample ID: LG-13 LG-7-1] LG-7-2 

Parameter Units MDL Oa 

SUBCONTRACT ANALYSTS | 

| METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 135 59.3 61.0 
Cadmium ug/L 0.003 0.033 0.065 0.07] 
Chromium ug/L 0.20 0.45 0.45 0.56 

Copper | ug/L 0.030 0.506 0.468 0.550 
Lead ug/L 0.002 0.648 0.265 0.296 

Mercury ng/L 0.10 2.73 1.69 2.58 

Fine ug/l. 0.39 8.34 12.3 12.2 

| “Wiobassbine i Qa Opportunity Employer 
Minneapolis, MN 55422 

FAX 612.525.3377 3.7-9-210 |



ALC 
y INCORPORATED 

© 

ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek | January 03, 1995 
Page 4 PACE Project Number: 941219505 

. Client Reference: Battelle June Surface Waters 

| PACE Sample Number: 10 0300420 10 0300438 10 0300446 

Date Collected: 06/08/94 06/08/94 06/08/94 

Date Received: 06/10/94 06/10/94 06/10/94 

Client Sample ID: LG-11 LG-15 LG-12 

Parameter Units MDL _. Oe 

SUBCONTRACT ANALYSTS 

| METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 17.9 46.6 84.6 

Cadmium ug/L 0.003 0.015 0.007 0.029 

Chromium ug/L 0.20 0.45 0.34 0.45 

Copper ug/L 0.030 0.303 0.284 0.495 

Lead ug/L 0.002 0.113 0.194 0.952 

Mercury ng/L 0.10 2.35 3.15 3.95 

| Zine : wast 0.39 3.30 5.9] 6.87 

1710 Douglas Drive An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5542 3 ; 7-9-211 

FAX:612-525-3377
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3 It NCQOA PO RATE BD 

ENVIRONMENTAL LABORATORIES REPO RT 0 F LABO RATO RY ANALYSIS 

Mr. Russell] Janeshek January 03, 1995 
Page 5 PACE Project Number: 941219505 

Client Reference: Battelle June Surface Waters 

i PACE Sample Number: 10 0300454 10 0300462 10 0300470 
Date Collected: 06/06/94 06/06/94 06/06/94 

Date Received: 06/10/94 06/10/94 #06/10/94 

Client Sample ID: | SG-CC-2 SG-Y SG-V 

Parameter Units MDL OO 

SUBCONTRACT ANALYSTS 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 43.6 19.6 36.5 
Cadmium | ug/L 0.003 0.004 0.004 0.005 

Chromium ug/L 0.20 0.68 0.45 0.90 
Copper ug/L 0.030 0.246 0.389 0.291 
Lead ug/L 0.002 0.180 0.212 0.206 
Mercury ng/L 0.10 3.05 2.19 2.48 

; Zine tig/L 39 1.56 1.04 1.48 

1710 Douglas Drive An Equal Opportunity Employer 

Minn is, MN 55422 

TEL: 512-544-5542 3.7-9-212 | 
FAX:612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 
Page 6 PACE Project Number: 941219505 

| Client Reference: Battelle June Surface Waters 

| PACE Sample Number: 10 0300489 10 0300497 
Date Collected: 06/06/94 06/06/94 ) 
Date Received: | | 06/10/94 06/10/94 
Client Sample ID: SG-AB SG-CC-1] 

Parameter Units MOL oO 

SUBCONTRACT ANALYSTS 

METALS BY LOW-LEVEL ANALYSES | 
Aluminum ug/L 0.20 13.9 44.9 
Cadmium . ug/L 0.003 0.003 0.010 
Chromium ug/L 0.20 0.68 0.56 | 
Copper ug/L 0.030 0.233 0.390 
Lead ug/L 0.002 0.204 0.271 
Mercury ng/L 0.10 4.37 3.69 

Zinc ug/L 0.39 1.22 1.56 

: These data have been reviewed and are approved for release. s 

Ati R - Capi . . 

Steve Crupi | 
Project Manager . 

| | | 

1710 Douglas Drive An Equal Opportunity Employer 

Minn is, MN 

TEL: 617.844-5542 3.7-9-213 
| FAX:612-525-3377



*\ 

e ace : , a 
P iNCQORPORAT ED 

ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

| Mr. Russell Janeshek FOOTNOTES January 03, 1995 
Page 7 for pages 1 through 6 PACE Project Number: 941219505 

Client Reference: Battelle June Surface Waters : 

MDL Method Detection Limit 

| 

2 | 

1710 Dougias Drive An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5542 
; 

FAX:612-525-3377 3.7-9-214
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e 
| AUGUST 23, 1994 

| 
| CLIENT: FOTH & VAN DYKE 

| 2 P.O. BOX 19012 
AH ETO Luboratcrym | 2737 S. RIDGE ROAD 

| GREEN BAY, WI 54307-9012 
| 

| ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 811427 

| PROJECT: CRANDON MINING CO (SW) 930049 

Suite G | 

| | ANALYSIS 
Santa Rosa, CA | 

95401 | 6010 & 7000 SERIES METALS 

Telephone | CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
. | ALKALINITY,BICARBONATE CACO35; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS Ns; ANIONS; 

(707) 544-5570 | BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 
CHEMICAL OXYGEN DEMAND (COO); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

. Facsimile | HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 

| PHe PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 
(707) 544-4906 | SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| PS | 
SAMPLE DATE 

eS) | SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 
| NUMBER POINT MATRIX DATE BY LAB 

| MF8008 SG-CC-01 WATER 07-05-94 07-07-94 
| MF8009 SG-CC-02 WATER 07-05-94 07-07-94 

MF8010 SG-Y WATER: 07-05-94 07-07-94 
| MF8011 SG-V WATER 07-05-94 07-07-94 
! MF8012 SG-AB WATER 07-05-94 07-07-94 

- |  MF8013 SG-19 WATER 07-05-94 07-07-94 
| |  MF8O14 S$G-30 WATER 07-05-94 07-07-94 

| MF8015 SG-2 WATER 07-06-94 07-07-94 : 
| / MF8016 SG-3 WATER 07-06-94 07-07-94 

: MF8017 S$G-4 WATER 07-06-94 07-07-94 
| MF8018 SG-5A WATER 07-06-94 07-07-94 
: MF8019 SG-CcCc-01 WATER 07-05-94 07-07-94 

. MF8020 $G-CC-02 WATER 07-05-94 07-07-94 
| MF8021 SG-Y WATER 07-05-94 07-07-94 
| MF8022 SG-V WATER 07-05-94 07-07-94 

| | MF8023 SG-AB WATER 07-05-94 07-07-94 
| MF8024 $G-19 WATER 07-05-94 07-07-94 

1} MF8025 $G-30 WATER 07-05-94 07-07-94 
po | MF8026 SG-2 WATER 07-06-94 07-07-94 
: | MF8027 SG-3 WATER 07-06-94 07-07-94 

: MF8028 SG-4 WATER 07-06-94 07-07-94 

! (Continued) . 

Oo ! This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| | of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

. | no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 
| | named client 

i . 

| 

| y Y 

iv "4 

© A division of ‘Lg Lip lf ff LD y LZ, tts MAL <7 Hoge 

| Y Jennifer’. Roseberry, VP/General Managg Date 
APBI Environmental | Uf 

Sciences Group, Inc. | if 

|
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SAMPLE DATE 
SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 
NUMBER POINT MATRIX DATE BY LAB 

MF8029 SG-5A WATER 07-06-94 | 07-07-94 
MF8030 SG-CC-01 WATER 07-05-94 07-07-94 
MF8031 SG-CC-02 WATER 07-05-94 07-07-94 
MF8032 SG-Y WATER 07-05-94 07-07-94 
MF8033 SG-V WATER 07-05-94 07-07-94 
MF8034 SG-AB WATER 07-05-94 07-07-94 
MF8035 $G-19 WATER 07-05-94 07-07-94 
MF8036 $G-30 WATER 07-05-94 07-07-94 
MF8037 SG-2 WATER 07-06-94 07-07-94 

1 MF8038 SG-3 WATER 07-06-94 07-07-94 

i MF8039 SG-4 WATER 07-06-94 07-07-94 
MF8040 SG-5A WATER 07-06-94 07-07-94 
MF8041 SG-CC-Ot WATER 07-05-94 07-07-94 
MF8042 SG-CC-02 WATER 07-05-94 07-07-94 
MF8043 SG-Y WATER 07-05-94 07-07-94 
MF8044 SG-V WATER 07-05-94 07-07-94 
MF8045 SG-AB WATER 07-05-94 07-07-94 
MF8046 SG-19 WATER 07-05-94 07-07-94 
MF8047 $G-30 | WATER 07-05-94 | 07-07-94 
MF8048 SG-2 WATER 07-06-94 07-07-94 
MF8049 SG-3 WATER 07-06-94 07-07-94 
MF8673 SHIPPING NOT APPLICABLE NOT APPLICABLE 07-21-94 

j MF9230 BOTTLES NOT APPLICABLE NOT APPLICABLE 07-07-94 
MF9231 QCCHARGES NOT APPLICABLE NOT APPLICABLE 07-07-94 
MF9232 SMPLDEVICE . NOT APPLICABLE NOT APPLICABLE 07-07-94 ©} 

j . 

3.7-9-217 |
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FOTH & VAN DYKE 
| AUGUST 23, 1994 

811427 

SAMPLE MATRIX: LIQUID EPA EPA 
Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 
Antimony 3015 7041 
Arsenic 3015 7060 
Lead 3015 7421 
Potassium* 3010 6010 

. Selenium 7740 7740 
. Thallium 3015 7841 

Mercury 7470 7470 

Alkalinity as Cac03 NA 310.1 
Alkalinity, Hydroxide as CaC03 NA 310.1 
Bicarbonate as CaC03 NA 310.1 
Carbonate Alkalinity as CaC03 NA 310.1 
Ammonia as N 350.2 350.2 
Anions $ ¢ 
Cation and Anion Balance +t t 

: Cations +t +t 

' Chemical Oxygen Demand NA 410.4 
i Chloride NA 300.0 

Conductivity NA 9050 
© Total Cyanide 9010 9010 

Fluoride NA 340.2 
Hardness as CACO3 NA 130.2 
Nitrate as N NA 300.0 
Total Kjeldahl Nitrogen 351.3 351.3 
Oil & Grease 413.2 413.2 
pH NA 9040 
Phosphorus* 365.2 365.2 

- Phosphorus as P, Dissolved* 365.2 365.2 
Sodium Absorption Ratio + + | 
Total Suspended Solids NA 160.2 
Sulfate as S04* NA 375.2 

, Total Dissolved Solids NA 160.1 
Turbidity NA 180.1 
Biochemical Oxygen 405.1 405.1 
Demand* 

| * ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

. + CALCULATION 

ns 

3./7-9-218
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SAHtA ROSA 

FOTH & VAN DYKE 

23 AUGUST 1994 

EXECUTIVE SUMMARY 
ETC JOBLINK 811427 

On 07 July 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The cooler 
temperatures ranged from 0°C to 05°C upon receipt at the laboratory. The samples were analyzed as specified 
on the preceding page. 

; Samples were filtered at the laboratory through a 0.45 wm filter prior to analysis for Iron, Manganese, and 
Phosphorus; these results reflect dissolved parameters. These parameters were also analyzed without 
filtration; these results reflect total parameters. 

| ALL samples were received past the method-recommended holding time for pH analysis. 

Low level metals analyses were performed by Batelle;: Biochemical Oxygen Demand (80D), Sulfate, Dissolved 
. Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 

Samples were filtered for Dissolved Phosphorus upon receipt at NLS. All results are included herein, with 
the exception of low level metals; those results will follow in an amended report. 

j CALCULATIONS: 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

| ; 

/ , 

/ A iN et vw Va( | 
| if INVA uy . j {). 

Cisa Norosky, Program Manager Date
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Joblink: 811427 DATE: 08/23/94 | 
DaTA SUMMARY REPORT 

PAGE: 4 
Company: FOTH & VAN DYKE , | 

Sample Point ID: SG-19 SG-19 SG-19 SG-2 SG-2 SG-2 SG-3 SG-3 
ETC Sample Number: MF8013 MF8024 MF8035 MF8015 MF8026 MF8037 MF8016 MF8027 

. Sample Date: 940705 940705 940705 940706 940706 940706 940706 940706 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

SPA METHOD - 6010/7000 SERIES METALS (AR72) > 

Iron mg/L - - .138 - - .217 - - 
Manganese | mg/L - - <.010 - - .031 - - 
Antimony, Total ° mg/L <.005 - - <.005 - - <.005 - 
Arsenic, Total : mg/L <.005 - - - <.005 - - <.005 - 
Barium, Total | mg/L .016 - - .014 - - .012 - 

Beryllium, Total mg/L = <.005 - - <.005 - - <.005 - 
Boron, Total mg/L <.100 - - <.100 - - <.100 - 
Calcium, Total mg/L 23.3 - - 25.4 - - 26.1 = 
Chromium, Total | mg/L <.020 - - <.020 - - <.020 - 
Iron, Total mg/L .369 - - -413 - - .379 ~ 

Magnesium, Total mg/L 10.4 = - 11.3 - - 11.8 - 
Manganese, Total mg/L .044 - - -142 - - .075 - 

UW} Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 
Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

I! Selenium, Total mg/L <.005 - - <.005 - - <.005 - 
| 

Silver, Total mg/L <.010 - - <.010 - - <.010 - 
Cc} Sodium, Total mg/L 1.96 - - 2.18 - - 2.18 - 

Thallium, Total mg/L <.005 - - <.005 - - <.005 - - 
Potassium, Total mg/L - <.600 - - <.600 - - <.600 f 

Sample Point ID: SG-3 SG-30 SG-30 SG-30 SG-4 SG-4 SG-4 SG-5A 
ETC Sample Number: MF8038 MF8014 MF8025 MF8036 MF8017 MF8028 MF8039 MF8018 

Sample Date: 940706 940705 940705 940705 940706 940706 940706 940706 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 

Parameters Units 

PA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron mg/L .216 - - <.100 - - <.100 - 
Manganese mg/L <.010 - - <.010 - - <.010 - 
Antimony, Total mg/L - <.005 - - <.005 - - <.005 
Arsenic, Total mg/L - <.005 - - <.005 - - <.005 
Barium, Total mg/L ~ .011 - - .012 - - .017 

Beryllium, Total mg/L - — <.005 - - <.005 - - <.005 | 
Boron, Total mg/L - <.100 - os <.100 - - <.100



Joblink: 811427 DATE: 08/23/94 

Data SUMMARY REPORT 
PAGE: 5 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-3 SG-30 SG-30 SG-30 SG-4 SG-4 SG-4 SG-5A 

ETC Sample Number: MF8038 MF8014 MF8025 MF8036 MF8017 MF8028 MF8039 MF8018 

Sample Date: 940706 940705 940705 940705 940706 940706 940706 940706 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Calcium, Total mg/L - 33.6 - - 23.0 - - 29.7 
Chromium, Total © mg/L - <.020 - - <.020 | - - <.020 

Iron, Total : mg/L - <.100 - - .274 - - .274 

Magnesium, Total: mg/L - 13.9 - - 10.2 - - 13.3 

Manganese, Total — mg/L - .021 - - .054 - - .114 
Molybdenum, Total mg/L - <.020 - - <.020 - - <.020 

Nickel, Total mg/L - <.030 - - <.030 - - <.030 

Selenium, Total mg/L - <.005 - - <.005 - - <.005 
Silver, Total mg/L - <.010 - - <.010 - - <.010 

Sodium, Total mg/L - | 1.99 - - : 3.52 - - 1.83 
» | Thallium, Total mg/L - <.005 | - - <.005 - - <.005 
- | Potassium, Total mg/L - - <.600 - - .810 - - 
Pp] Aluminum, Total mg/L - - - - <.200 - - <.200 
© Cadmium, Total mg/L . - ~ | - - <.005 - - <.005 

N 
N ] Copper, Total mg/L - - - - <.030 - - <.030 

| Lead, Total mg/L - - . - ~ <.050 - - <.050 
Zinc, Total mg/L - - - - <.020 - - <.020 
Mercury, Total mg/L - | - - - .0003 - - <.0002 

Sample Point ID: SG-5A SG-5A SG-AB SG-AB_.. SG-AB SG-CC-01 SG-CC-0O1 SG-CC-0O1 
ETC Sample Number: MF8029 MF8040 MF8012 MF8023 MF8034 MF8008 MF8019 MF8030 

Sample Date: 940706 940706 940705 940705 940705 940705 940705 940705 
: Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - .111 - - .216 - - 324 
Manganese mg/L - .015 - - .023 © - - .019 
Antimony, Total mg/L - - <.005 - - <.005 - - 
Arsenic, Total mg/L - - <.005 - - <.005 - - 
Barium, Total mg/L - - 013 - - .013 - - 

Beryllium, Total mg/L - | - <.005 ~ - <.005 - , - 
Boron, Total mg/L - - <.100 - - 105 ~ ~ 
Calcium, Total mg/L - - 25.0 - - 17.8 - -
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Joblink: 811427 
| DATE: 08/23/94 | | DATA SUMMARY REPORT 

PAGE: 6 | Company: FOTH & VAN DYKE 

Sample Point ID: SG-S5SA SG-5A SG-AB SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-01 ETC Sample Number: MF8029 MF8040 MF8012 MF8023 MF8034 MF8008 MF8019 MF8030 Sample Date: 940706 940706 940705 940705 940705 940705 940705 940705 Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 
Parameters Units 

| 

SPA METHOD - 6010/7000 SERIES METALS (AR72) 

Chromium, Total mg/L - - <.020 - - <.020 - | - Iron, Total mg/L - - 292 - - .482 - - Magnesium, Total mg/L - - 11.9 ~ - 7.93 - - Manganese, Total mg/L - - .050 - - .079 - - 
Molybdenum, Total | mg/L - - <.020 - - <.020 - - Nickel, Total mg/L ~ - <.030 - - <.030 - - | Selenium, Total mg/L - - <.005 - - <.005 - - Silver, Total mg/L - - <.010 - oe <.010 - - Sodium, Total mg/L - - 2.19 - - 1.83 - - | 

Go| Thallium, Total mg/L - - <.005 - - <.005 - ~ * | Potassium, Total mg/L <.600 - - <.600 - - <.600 - | | Aluminum, Total mg/L - - - - - - - - ‘°} Cadmium, Total mg/L - - - - - - - = to] Copper, Total mg/L - - - - - - - - N 
S Lead, Total mg/L - ~ - - - - - - Zinc, Total mg/L - - - - - - - - Mercury, Total mg/L - - - - - - - - 

Sample Point ID: SG-CC-02 SG-CC-02 SG-CC-02 SG-V SG-V SG-V SG-Y SG-Y . ETC Sample Number: MF8009 MF8020 MF8031 MF8011 MF8022 MF8033 MF8010 MF8021 Sample Date: 940705 940705 940705 940705 940705 940705 940705 940705 Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 
Parameters | Units 

SPA METHOD - 6010/7000 SERIES METALS (AR7 2) 

Iron mg/L - - .309 os - .346 - - Manganese mg/L - - .019 - - .022 - - Antimony, Total mg/L <.005 - - <.005 - - <.005 - Arsenic, Total mg/L <.005 - - <.005 - - <.005 - Barium, Total mg/L .011 - - .014 - - .010 - 
Beryllium, Total mg/L <.005 | - - <.005 - - <.005 - Boron, Total mg/L <.100 - - <.100 - - <.100 - Calcium, Total mg/L 18.2 - - 23.8 - - 12.3 - Chromium, Total mg/L <.020 - - <.020 - - <.020 -
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Joblink: 811427 
DATE: 08/23/94 

DATA SUMMARY REPORT 
PAGE: 7 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-CC-02 SG-CC-02 SG-CC-02 SG-V SG-V SG-V SG-Y SG-Y 

ETC Sample Number: MF8009 MF8020 MF8031 MF8011 MF8022 MF8033 MF8010 MF8021 

Sample Date: 940705 940705 940705 940705 940705 940705 940705 940705 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units : 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron, Total mg/L .479 - - .540 - - .379 - 

Magnesium, Total mg/L 8.01 - - 11.2 - - 5.26 - 

Manganese, Total mg/L .080 - - .078 - - .060 - 

Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 

Nickel, Total | mg/L <.030 - - <.030 - - <.030 - 

Selenium, Total mg/L <.005 - - <.005 - ~ <.005 - 

Silver, Total mg/L <.010 - - <.010 - - <.010 - 

Sodium, Total , mg/L 1.83 - - 2.10 - - 1.59 - 

Thallium, Total mg/L <.005 - - <.005 - - <.005 - 

“| potassium, Total mg/L - <.600 - - <.600 - - <.600 

~“i] Aluminum, Total mg/L - - - - - - - - 

(| Cadmium, Total mg/L - - - - - - - - 

| | Copper, Total mg/L - - - - - - - - 

NN] Lead, Total mg/L - - - - - - - - 
N 

| 

Zinc, Total mg/L - - - - - - - - 

Mercury, Total mg/L - - - - ~ - - - - 

Sample Point ID: SG-Y a 
ETC Sample Number: MF8032 a 

Sample Date: 940705 
Facility Code: FVDGRNBCMC 

Parameters Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron mg /L 261 | 

Manganese mg/L <.010 
Antimony, Total mg/L - 
Arsenic, Total mg/L - 
Barium, Total mg/L - 

Beryllium, Total mg/L - 
Boron, Total mg/L - . 
Calcium, Total mg/L - ) : 

Chromium, Total mg/L - 
Iron, Total : mg/L -
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Date: Time: Remarks: 

Shuttle Sealed By: (print) Q 017 JA NSSEM _ bay 5 A 7 atime £3 “Zs | 
‘0 3O2 _ 

Signature: ott C ered Seal P2 4%, B2 intact: TES ‘SAMPLER'S SIGNATURE —s—=CS=s=s=<‘“Ci~St«CS~™w*s 

LAB USE ONLY Opened By: : bherde er Date:_“2—_ 2°9y y Time:__7¢ YOR— Ss LHC ) roa pee AO 
- £0012 ( , an . 
sHomres 1S X TEMP. °C SM seals 7027S cono. Sows /



be : bee 

! | | - —- — _ _ 

KETC k CHAIN-OF-CUSTODY RECORD 

| } No. 114139 
<4 

ETC-SANTA ROSA «  320TesconiCircle * SantaRosa,CA95401 ° 707-544-5570 Ae 

COMPANY FACILITY/SITE 

| FoT# : Yaw OrKe Cennoon Mrartes Co (Sw |p3t04 PRESERVATIVE 

| Russ Jdawesyen | 44-497 -a-SO? Be | Aas J /. 1 HCL 
so f. 2 - HNO 

| lo | u 4 - Na,SO,+H,SO, 

< ETC SOURCE START DATE] START 
2 JOB # CODE SAMPLE POINT YY/MM/DD TIME . SAMPLER - LAB 

E Source Codes: OBSERVATIONS OBSERVATIONS 

. Well......(W) Outfall................(0) 
a 

TTR LS Beier sors OFAO loots) roarsvean.o 2 | | | 1 | |? | | R—~—-—— 
| 

ate svat | fd ame_fometeren ele TTT 
al Ta lege pia | dla [steno TP] 

Treatment Facility ...................T) DE 

ws] LR LS 6 AB WET, | 7 { [EET -—,_— 
Y y Leachate Collection Sys.........(C) [= oT 

ret La | Sei TT [ste |nom t 7 EEE TT | | Rp 
S673 ii Be a Sette Id Wasa fom? 

SI TT _ 

el TT ay | —_ ES 
Sd 

sf | Tit ttt t ——— 
CHAIN OF CUSTODY CHRONICLE REMARKS | 

- “Lb/ 
Shuttle Opened By: (print) Seorr Sans $cw Date: a Time: Oo 700 

@ MAST 7o283 vz 

Signature: MO” a ante Seal y2OzE4 intact: &£&S 

{ have received these materials in good condition from the above person. 

Name: Signature 

Date: | Time: __ Remarks: 
eee eo oe 

J have received these materials in good condition from the above person. . , | 

Name: Signature 

Date: Time: Remarks: . | 

[ee eee 

. Shuttle Sealed By: (print) Son JA NSSEM Date: % 7 ff Time: L3LE 

: Bp Jot i 360277 Wa 

Signature: Mat CELT Seal 278, 2627. 28 intact: fE5 SAMPLER'S SIGNATURE TO 

a renp.-¢_S sen") seas LOR _ conn. __ A egie ——— fe



Ce @ | | | | a © ne A , ae ©S a 

| No. 114641 
. ° 9 

ETC -SANTA ROSA ¢ = 320 Tesconi Circle ¢ SantaRosa,CA 95401 © 707-544-5570 (» \\ ) 

COMPANY FACILITY/SITE ; - FILT. (Y/N) / / / / / / / / / LEGEND FOR 
| EoTH - Van) OrKe 2AN DON HITNTUC Cb sw) 93lo-# PRESERVATIVE 

PROJECT CONTACT TELEPHONE NO. wo PRESERV. / / / 
— - uu 0 - NONE _ - 2) Ss « SIS Russ J ANESH EK. IF: 497 Og ui < REQUIRED 1-HCL 

2 5 7 2-HNO, 
) z8 Ly LL / 3 - H»SO, 

Oo O 4- Na.SO,+H,SO, 

= ETC SOURCE START DATE] START 
=| soBe | Cove SAMPLE POINT YYMM/DD | TIME SAMPLER LAB E Source Codes: OBSERVATIONS OBSERVATIONS Well......(W) Outfall................(0) a HL LR tS He] 0845 |sot. te) rwersueam.n| 7 |_| |_| |_| |_| [———_+#_ 

fC e| TA [S63 P} | 7000 Jectomseaimeat.......10 Z| | | [ff ff [—-———— [Tes 7 ——— = | Csisz 
-——~ | Surface Impoundment (I Ce AL LR Se SA |b | eo] suvccmvarcinenn — TT TT Tf ———} reatment Facility ...................(T) SY Ee ee tte tT ey ey —— Leachate Collection Sys.........(C) SY ete Piet SE T_T ———> 

| sid” t Specity ——————_______ sr BO 9 CS Ee 
“pT Ta, PO ee | —Cisz 

CHAIN OF CUSTODY CHRONICLE REMARKS 

SE thd o700 Shuttle Opened By: (print) 77 SANS __ Date: Time: 1. : 10285, 72773. 
____|_ Signature: _ Seal#70Z2P4 — intact: ES 

! have received these matenals in good condition trom the above person. 

2. Name: a Signature 

Date: Time: Remarks: 
| 

I have received these materials in good condition from the above person. 

3. Name: Signature 

Date: Time: Remarks: 

Shuttle Sealed By: (print) Corr <SASs Er _ Date: ae f Time: 4200 
; . ) iP 2027, ys a Signature: tt Cd seh g, FE intact 14é - > SAMPLER’S SIGNATURE 

LAB USE ONLY Opened By: af Aa Date: ” -'?- y € Time: 2 S6 ob S AE f- ha 

apy \Se TEMP. °C © Sms” SEAL # 2 O 2 S 5 COND. OSE . 
seer 6 ay ON Vem ALR ARIRE ER AA: Pree APPR ee



__— . .. + . beeen oe bee oe tee so tesa se fea ont 

No. 114641 

ETC-SANTAROSA °¢  320TesconiCircle ¢ SantaRosa,CA 95401 °¢ 707-544-5570 DAG ) 

Pa 

FoT# - Van Ork ec 2ANDO” ANG Cb Sw 93 Ong, PRESERVATIVE 

~ Ww 0 - NONE 

Russ JanesH &e BA -FT7- aS 00 G2 | ftaureb 1- HCL 
22 YUL y 3-H,SO, 

O 

o 
4- Na,SO,+H2SO, 

< ETC SOURCE START DATE] START 

=| jopx | cove SAMPLE POINT YYMM/DD | TIME | SAMPLER 
rE Source Codes: OBSERVATIONS OBSERVATIONS 

Well......(W) Outfall................(0) 
ST 

TTR I See aerhel 080 |scr. ts) ewevsweon eo) 7 | | | | | [| | -e_———~Pp——— 
, , _ 

al TANS Gr Brisa |] [1200 Jestumscinen...o 2] | | | | [| | | --———~>-———— 

PLR [Seed eee Posen 
— | Surface Impoundment (1) PC 

dL ak lS6-S5A ri |p | 7{ 1 {Ett —_— 
BS enh ret ee 

Leachate Collection Sys.........(C) oT 

el) Teer ean LE |itmeorean et] E E T | ET | FRR 
po ee 
el ct | CUT CCW tT Tree Ec FF + fe 

sd 

i | PET tT t tty yf ————— 
CHAIN OF CUSTODY CHRONICLE | REMARKS — 

~ Shuttle Opened By: (print) — 77 AVS SE Date: % 7 a Time: G00 

im A) 10285, Zoz7s 4 
Oo! Signature: Yel _ga9< Seal #70224 _ intact: _ ED . 

ee eee 
INO] Ihave received these materials in good condition from the above person. 

. 

i) 
\O 

2. Name: Signature 

3 —-——______-~______ Time? “Remarks ______—_ | ee eee oo eee 
| have received these materials in good condition from the above person. 

Name: Signature 

Date: Time: Remarks: | 
OO eee 

js Shuttle Sealed By: (print) ort SAVES EY _ Date: fe 7 Time: 4.400 
762 727 

| . , 1027, r% 
ja | SN ——— tt CA soft W, BL? BEM intact: 725 _ 3 SAMPLER'S SIGNATURE 

| LAB USE ONLY Opened By: & \ARIPD wate: 7-7 Times: i Ey See Sim ee f- hn 

sHuTue# \) Or temp.cc_ CO SYn%_ seas 203 COND. Ox Sot, a ”



ETC | CHAIN-OF-CUSTODY RECORD 
| No. 114641 

| ETC-SANTA ROSA «¢ 320TesconiCircle * SantaRosa,CA95401 ¢ 707-544-5570 A\ Kae 

COMPANY FACILITY/SITE - FILT. (Y/N) /////S//S / / LEGEND FOR 
For - Vaw OrKe ~anaon Mir, Co(sw) 73Co# PRESERVATIVE 

- | PROJECT CONTACT TELEPHONE NO. © | PRESERV. J///S/SS/SS 

Russ JanesH Elie. 4/4 +4 7-ASoe a 3 | ANALYSIS 0 - NONE 
Ui | REQUIRED 1- HCL 
2 6 2- HNO, 
29 VYLL, 3 -H,SO, 

o u 4 - Na,SO,+H,SO, | 
<= ETC SOURCE START DATE] START =| Joss CODE SAMPLE POINT vyimMoo | TIME | SAMPLER TAB 
F Source Codes: OBSERVATIONS OBSERVATIONS 

Well......(W) Outfall................(O) Sd 

TER [SGniZ i eae 024 | sci. ts) riversneamcen’ 7 | | | | | | | | -————}+——— 
2 TA SG 3 iii y | | | 2000 feotomsedimen.........e 21 | | | [| | | | -Fe-————+———— 
Ss} TR SBr te | P| rot | Sereraton Poin ogi |] tt yy | -—-—,|,WH 

| f Surface impoundment (i) Pe Ce ey ee ee 7) tt tt | | | --—, 
Bo eit Cd 

Leachate Collection Sys.........(C) oo 

el TT tt LL cece wl EE 
a || ote ee 

ES a fp isd 

Es er | a ee ee 
CHAIN OF CUSTODY CHRONICLE REMARKS oo , 

I Shuttle Opened By: (print) WV'07T_ ANVSSE Date: Yi 2 # Time: I700 
17 > g Ss 160285, 777s 
" Signature: Cw | AAPT a Seal #70 25 4 Intact: 7& S 

To | have received these materials in good condition from the above person. 

oO : 

2. Name: Signature 

Date: Time: Remarks: 

| have received these materials in good condition from the above person. 

Name: Signature . 

Date: Time: Remarks: 

fe Shuttle Sealed By: (print) Corr SASS Er Dats fe LF f Time: 4.200 

, | 1027, af a Signature: LCs sent %, BEB iva: FES SAMPLER'S SIGNATURE 

LAB USE ONLY Opened By: CREE \yctpef_ ate: “72 - 9? - 2 & Time: Pe YR—— ee of. ha 
\ Cee - 
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ETC CHAIN-OF-CUSTODY RECORD 
No. 114641 

7 q 
ETC-SANTA ROSA «  320TesconiCircle ° SantaRosa,CA 95401 ¢ 707-544-5570 NE ) 

COMPANY . FACILITY/SITE FILT. (Y/N) J//S/S/SSS SS LEGEND FOR - . 
LOT# Van OrKke tanoon Mraw~e (o(sw) 3to# PRESERVATIVE 

|\=744444-E _ . TT 0 - NONE 
Russ JanesH ee 4IF 497-5 0e me | ANAeSS 1-HCL 

s& 2 - HNO, 
29 YL, 3-H,SO, 

SO u 4 - Na,SO,+H,SO, 

<= ETC SOURCE START DATE] START . 
= JOB # CODE SAMPLE POINT YY/MM/DD TIME . SAMPLER LAB 

Fe Source Codes: OBSERVATIONS OBSERVATIONS 
Well......(W) Outfall................(Q) OSS 

wT TR [Sez Herbal a2 [sor ts) rivensvean ml 7 | | | | [ | | | -—-———+——— 
2] LR [Sr Biri iy | P| 7000 Joctom sediment... Z| | | | | | | | -—_——-——— 
at TR [Serta | f [rotg|omaionretnnnto ZT TT TT | | -—-——___;-—___ 

— | Surface Impoundment (I) Cf Cs ee ee ee 7i ttt} | | | --—-, 
| > 
Leachate Collection Sys.........(C) oT 

el TCU tt LL iteroccen et EEE EE | - 
A ft 
a | ia i | | ee eee eee | : 

. Pd ey LT yy | et} tT eT ty —— 
CHAIN OF CUSTODY CHRONICLE | REMARKS 

Shuttle Opened By: (print) W077 A S35 E& Date: % 7 ¢ Time: O/00 

les f 10ZB5, 7273 
~ | Signature: Cr | MAEDA Seal#7OZ¥4__ intact:_7ES | 

mvs i have received these materials in good condition from the above person. . | . 

ho 
a Name: Signature 

Date: Time: Remarks: 

} have received these materials in good condition [rom the above person. 

Name: | Signature 

Date: Time: Remarks: 

a Shuttle Sealed By: (print) Corr SASS Er _ az Ye 7 Time: 4300 

| 7027 
Signature: LC bs sere, B27 B2B intact SES SAMPLER'S SIGNATURE CT 

. . : —? to | . - - e i i 
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" 0 BG at ges. 
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tas . we 

° TBE Re. , nwo. 0/6/72? Bee &,, NORTHERN LAKE SERVICE, INC. 
© LS. a. Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

ey 400 North Lake Avenue » Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. 

CUEMT Vs PROJECT TITLE } : A wwe = ; ? { PoTH  \lAn D rise CRAn du” Merncat Co (s.w. | 
| { ADDRESS . PROJECT NO. P.O. NO. | 

crv STATE ZIP CONTACT DRONE | | Green A~ WwW $4307 uss ase sSHE® |-414 497-3 S00 : 

4049 | se-ce-01 Usfp4__o920|5.W eae |i p |i | | | | 

‘|sbobsr| se-y | | .fl 1] i) 
*polbsa| sev | | ws] | i) dp 

t / Ay i | 8. J0bS3 | se -ag fast | TT i ae 6 bolS4 | sz. 9 Pe ee ee uSS | soso i sel I I 
(Le bobso| soa hia yas 0 ee { . ee bolSt:| ses [ww |} | |/je ir) | 
Prbouss| se-+ Tas TE OIE SCT Tv 
1 els9 | S¢-SA oo ms ll are ir 
Pee SAMPLE TYPE: ‘ CONTAINER PRESERVATIVES & PREPARATION SW = surface water DW = drinking water PROD = product P = plastic - NP = nothing added OH = sodium hydroxide ode WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid ] | B = plastic bag Z = zinc acetate H = hydrochioric acid 

| describe others | describe others 

| COLLECTED BY (signatures) CUSTODY SEAL NO. (IF ANY) DATE/TIME | | é } 

RELINQUISHED BY (Signature) f RECEIVED BY (signature) DATE/TIME 

| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME’: - an 

' | DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME . 
vor Co ‘O 7 VI “1G G-4/ {3! > 

re ED AT NLS BT Yeignature) DATETIME = jCONDIPON : ) rr 
AWE pA ly, 4 | - Ole" FS “IS \ _| SEADINTACT? — «TSEAL # REMARKS & OTHER INFORMATION 
Clyes Ono . Bird Ve oe 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. , 2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

©} DUPLICATE COPY 

3. /7-9-232
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© 
| 
| AUGUST 24, 1994 

| 
Se ee: | 

j | CLIENT:  FOTH & VAN DYKE 
| P.O. BOX 19012 

yee mora . GREEN BAY, WI 54307-9012 

| ATTN: RUSS JANESHEK | 

_ JOBLINK: 811445 
320 Tesconi Circle PROJECT: CRANDON MINING CO (SW) 93C049 

; Suite G 
ANALYSIS 

Santa Rosa, CA 

95401 | 6010 & 7000 SERIES METALS 

CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
Telephone ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COO); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 
_ HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 

Facsimile | PH: PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 

: (707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| SAMPLE DATE 

SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 
@ NUMBER POINT MATRIX DATE BY LAB 6 

MF8106 SG-6 WATER 07-06-94 07-08-94 

MF8107 SG-E WATER 07-06-94 07-08-94 

| MF8108 LG-7 WATER | 07-06-94 07-08-94 

| MF8109 LG-9 WATER 07-07-94 07-08-94 

MF8110 LG-11 WATER 07-07-94 07-08-94 

MF8111 SG-6 WATER 07-06-94 07-08-94 

MF8112 SG-E WATER 07-06-94 07-08-94 

j MF8113 LG-7 WATER 07-06-94 07-08-94 

MF8114 LG-9 WATER 07-07-94 07-08-94 

| MF8115 LG-11 WATER 07-07-94 07-08-94 

MF8116 $G-6 WATER 07-06-94 07-08-94 

MF8117 SG-E WATER 07-06-94 07-08-94 

| MF8118 LG-7 WATER 07-06-94 07-08-94 

| MF8119 LG-9 WATER 07-07-94 07-08-94 

|  MF8120 LG-11 WATER 07-07-94 07-08-94 
| MF8121 SG-6 WATER 07-06-94 07-08-94 

MF8122 SG-E WATER 07-06-94 07-08-94 

; | MF8123 LG-7 WATER 07-06-94 07-08-94 

f | MF8124 LG-11 WATER 07-07-94 07-08-94 

|  MF8671 SHIPPING NOT APPLICABLE NOT APPLICABLE 07-21-94 
| MF9233 BOTTLES NOT APPLICABLE NOT APPLICABLE 07-07-94 

: | This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 

: of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibilizy or liability for the reliance hereon or use hereof by anyone other than the above 
| named client. | 

| : 
! 

| 7 a 

: / | 4, tf, DQ 
Zz “yg YW TAT. 7 A 

A division of Jennifer 4% Roseberry, VP/General Manager” Date 
APBI Environmental ‘ 

Sciences Group, Inc. 
. 

| 

| 

: 3.7-9-235 
rev = . Tetg ’ 

| -



PAGE 2 OF 3 

ett 

FOTH & VAN DYKE 

AUGUST 24, 1994 
811445 , 

SAMPLE MATRIX: LIQUID EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 
Antimony 3015 7041 . 

| Arsenic 3015 7060 

Lead 3015 7421 
Potassium* 3010 6010 

Selenium 77640 7740 
| Thallium 3015 7841 
| Mercury 7470 7470 

Alkalinity as CaC03 NA 310.1 
Alkalinity, Hydroxide as CaCOQ3 NA 310.1 
Bicarbonate as CaC03 NA 310.1 

| Carbonate Alkalinity as CaC03 NA 310.1 
Ammonia as N 350.2 350.2 

. Anions z t 
Cation and Anion Balance t t 
Cations t t 

. , Chemical Oxygen Demand NA 410.4 
Chloride NA 300.0 
Conductivity NA 9050 

© Total Cyanide 9010 9010 
Fluoride NA 340.2 
Hardness as CACO3 NA 130.2 
Nitrate as N NA 300.0 
Total Kjeldahl Nitrogen 351.3 351.3 
Oil & Grease . 413.2 413.2 
pH NA 9040 
Phosphorus* 365.2 365.2 
Phosphorus as P, Dissolved* 365.2 365.2 
Sodium Absorption Ratio t t 
Total Suspended Solids NA 160.2 

Sulfate as SO4* NA 375.2 
Total Dissolved Solids NA 160.1 

Turbidity - NA 180.1 
Biochemical Oxygen — 405.1 405.1 

| Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

¢ CALCULATION 

. ns 

3. /7-9-236



| PAGE 3 OF 3 

; 

ai © 
SAHtA ROSA 

FOTH & VAN DYKE 

23 AUGUST 1994 
| 

| 

EXECUTIVE SUMMARY 

. ETC JOBLINK 811445 

ener 
Te 

On 08 July 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The cooler 

temperatures were 0°C and 01°C upon receipt at the laboratory. The samples were analyzed as specified on the 

preceding page. 

) Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and 

Phosphorus; these results reflect dissolved parameters. These parameters were also analyzed without 

filtration; these results reflect total parameters. 

ALL samples were received past the method-recommended holding time for pH analysis. 

Low Level metals analyses were performed by Batelle; Biochemical Oxygen Demand (B00), Sulfate, Dissolved 

Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 

Samples were filtered for Dissolved Phosphorus upon receipt at NLS. All results are included herein, with 

the exception of low level metals; those resuits will follow in an amended report. . 

; CALCULATIONS: | 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 

obtained by calculation using analytical data. The Cations reflect resuits for Calcium, Magnesium, Potassium, 

and Sodium: the Anions reflect resuits for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

j 

i “y , : i oS ‘ 
1} NOS ¢ 

pie OR Le, ip 22¥ 
. Lisa Norosky, Program Manager Date 

3.7-9-237



he | a bes ——--- ae ene: at ? 
. . c 

Joblink: 6811445 DATE: 08/23/94 
Data SUMMARY REPORT 

: PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11 LG-11 LG-7 LG-7 LG-9 LG-9 SG-6 SG-6 

ETC Sample Number: MF8110 MF8115 MF8108 MF8113 MF8109 MF8114 MF8106 MF8111 
_ Sample Date: 940707 940707 940706 940706 940707 940707 940706 940706 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . | 

ONVENTIONALS (AR55) | 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 ~ : 
pH std 6.40 - 6.00 - 9.10 - 8.30 - 
Turbidity : NTU . 750 - 1.90 - -600 - .850 - 
Chloride mg/L 1.07 - 1.09 - 1.43 - 1.19 - 
Nitrate as N mg/L <.500 - <.500 | - <.500 - <.500 - 

Solids, total suspended mg/L <5.00 - - <5.00 - <5.00 - <5.00 - 
Total Dissolved Solids (TDS) mg/L 22.0 - 33.0 - 105 - 130 - 
Oil and Grease, (IR) mg/L <1.05 - <1.12 - <1.04 - <1.02 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .250 - .252 - .280 - .616 - 
Chemical Oxygen Demand (COD) mg/L 11.0 - 20.0 - 23.0 - 15.0 - 

Wo Conductivity umhos 20.3 - 17.7 - 142 - 210 - 
¢ | Hardness as CaCO3> mg/L 10.0 - 5.97 - 68.4 - 99.5 - 
YT] Fluoride mg/L <.100 - <.100 - <.100 - ~<.100 - 
\o| Alkalinity as Caco3 mg/L 4.50 - 2.80 ~ 78.0 - 109 - 
{j) Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - 0 - 
Wo | 
©! Alkalinity,Bicarbonate CaCcO3 mg/L 4.50 - . 2.80 - 78.0 - 109 - 

Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 : - 0 - 
Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 ~ 
Sodium Absorption Ratio (SAR) std 0 ~ 0 - .077 - .072 - 
Cations meq/1 .147 - .079 - 1.75 - 2.23 - 

Anions meq/1 .202 - .168 - 1.42 - 1.94 - 
Cation and Anion Balance % -20 | - -40 = 10.3 - 6.80 - 
Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 - <3.00 
Phosphorus mg/L - .013 - .014 - .019 - .020 
Phosphorus as P, dissolved mg/L - <.004 - <.004 - .012 - .0O11 

Sulfate as S04 mg/L - 4.70 - 4.40 - 5.10 - 5.90
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Joblink: 811445 DATE: 08/23/94 

DaTA SUMMARY REPORT 
PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-E SG-E 
ETC Sample Number: MF8107 MF8112 

Sample Date: 940706 940706 
Facility Code: FVDGRNBCMC FVDGRNBCMC 

_ Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - 
pH std 7.90 - 
Turbidity : NTU .900 - 
Chloride mg/L 1.90 - 
Nitrate as N mg/L . 706 - 

Solids, total suspended mg/L <5.00 - 
Total Dissolved Solids (TDS) mg/L 160 - | 
Oil and Grease, (IR) mg/L <1.02 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .252 - 

wo Chemical Oxygen Demand (COD) mg/L <10.0 - 

~ Conductivity umhos 274 - 
.o| Hardness as CaC0O3 mg/L 135 - 
ts Fluoride mg/L <.100 - . 
(o| Alkalinity as CaCO3 mg/L 138 - 
©| Alkalinity, Hydroxide as CacO3 mg/L 0 - 

Alkalinity, Bicarbonate CaC0O3 mg/L 138 - . 
Alkalinity, Carbonate as CaCO3 mg/L 0 - 
Ammonia as N mg/L <.100 - 
Sodium Absorption Ratio (SAR) std .083 - 
Cations meq/1 3.09 - 

Anions meg/1 2.47 - 
Cation and Anion Balance % 11.0 ~ 
Biochemical Oxygen Demand mg/L - <3.00 
Phosphorus mg /L - .018 
Phosphorus as P, dissolved mg/L - .006 

Sulfate as S04 mg/L - 7.00



Joblink: 811445 DATE: 08/23/94 
DaTA SUMMARY REPORT | | 

PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11 LG-11 LG-11 LG-7 LG-7 LG-7 LG-9 LG-9 
ETC Sample Number: MF8110 MF8115 MF8120 MF8108 MF8113 MF8118 MF8109 MF8114 

Sample Date: 940707 940707 940707 940706 940706 940706 940707 940707 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - - <.100 - - <.100 - - 
Manganese | mg/L - - <.010 - - .012 - - 
Antimony, Total. mg/L = <.005 - - <.005 - ~ <.005 - 
Arsenic, Total . mg/L <.005 - - . €.005 - - <.005 - 
Barium, Total | mg/L <.010 - - <.010 - ~ <.010 - 

Beryllium, Total mg/L <.005 - - <.005 - - <.005 - 
Boron, Total mg/L .124 ~ - <.100 - - <.100 - 
Calcium, Total mg/L 1.61 - - 1.27 - - 18.0 - 
Chromium, Total mg/L <.020 - - <.020 - - <.020 - 

Ww} Iron, Total mg/L <.100 - - <.100 - - .129 - 

T| Magnesium, Total mg/L 564 - - <.500 - - 9.52 - 
0] Manganese, Total mg/L .022 - - .014 - - .015 - 
No} Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 
| Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

Selenium, Total mg/L <.005 / os - <.005 - - <.005 - 

Silver, Total mg/L <.010 - - <.010 - - <.010 - 
Sodium, Total mg/L <1.00 - - <1.00 - - 1.63 - 
Thallium, Total mg/L <.005 - - <.005 - - <.005 - 
Potassium, Total mg/L - .800 - - .600 - - <.600 
Aluminum, Total mg/L - - - - - - <.200 - 

Cadmium, Total mg/L - - - - - - <.005 - 
Copper, Total mg/L - - - - - - <.030 - 
Lead, Total mg/L ~ - - - - - <.050 - 
Zinc, Total mg/L - - - - - - <.020 - 
Mercury, Total mg/L - - - - - - .0003 -
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Joblink: 811445 DATE: 08/23/94 
DatTA SUMMARY REPORT 

PAGE: 4 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-9 SG-6 SG-6 SG-6 SG-E SG-E SG-E 
ETC Sample Number: MF8119 MF8106 MF8111 MF8116 MF8107 MF8112 MF8117 

Sample Date: 940707 940706 940706 940706 940706 940706 940706 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units ; 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L <.100 | - - <.100 - - <.100 
Manganese mg/L <.010 - - .011 - - <.010 
Antimony, Total . mg/L - <.005 - - <.005 - - 
Arsenic, Total | mg/L - <.005 - ~ <.005 - - 
Barium, Total | mg/L - <.010 - - <.010 - - 

Beryllium, Total mg/L - <.005 - - <.005 - - 
Boron, Total mg/L - <.100 - - <.100 - - 
Calcium, Total mg/L - 23.2 - - 34.1 - - 
Chromium, Total mg/L - <.020 - - <.020 - - 
Iron, Total mg/L - .141 - - <.100 - - . 

1] Magnesium, Total mg/L - 11.9 - - 15.4 - - 
Oo Manganese, Total mg/L - .026 ~ - .012 - - 

|| Molybdenum, Total mg/L - <.020 - | - <.020 - - 
Nickel, Total mg/L - <.030 + ~ <.030 - - 
Selenium, Total mg/L - <.005 - - <.005 - - 

Silver, Total | mg/L - <.010 . - - <.010 - - 
Sodium, Total mg/L - 1.71 = - 2.32 - - 
Thallium, Total mg/L - <.005 - - <.005 - - 
Potassium, Total mg/L - - .640 - - .670 - 
Aluminum, Total mg/L -— - - - : - - - 

Cadmium, Total mg/L - ~ - - - - - . 
Copper, Total mg/L - - - - - - - a 
Lead, Total mg/L - - - - - - - « 
Zinc, Total mg/L - - - - - - - 
Mercury, Total mg/L - - - - - - -
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i | ! | 
| e 
| AUGUST 24, 1994 

| 
yy ae ws | 

: { | CLIENT: FOTH & VAN DYKE | 
! P.O. BOX 19012 

Ao iT2 Labs | 2737 S$. RIDGE Reap 
| GREEN BAY, WI 54307-9012 
| 

! ATTN: RUSS JANESHKEK 

320 Tesconi Circle | SOBLINK: 811449 
| PROJECT: CRANDON MINING CO (SW) 

Suite G | 

| | ANALYSIS 

Santa Rosa. CA | 

95401 6010 & 7000 SERIES METALS | 

Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
P ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N: ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS: 

CHEMICAL OXYGEN DEMAND (COO); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 
mil HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 

Facsimile PH; PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SODIUM ABSORPTION RATIO (SAR); 
(707) 544-4906 | SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

| | SAMPLE DATE : 
@ SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

© | NUMBER POINT MATRIX DATE BY LAB 

MFB148 LG-13 WATER 07-07-94 07-09-94 
MF8149 LG-12 WATER 07-07-94 07-09-94 

| MF8150 — LG-15-01 WATER 07-07-94 07-09-94 
| MF8151 LG-15-02 WATER 07-07-94 07-09-94 
| MF8152 LG-13 WATER 07-07-94 07-09-94 

MF8153 LG-12 WATER 07-07-94 07-09-94 
4 MF8154 LG-15-01 WATER 07-07-94 07-09-94 

|  MF8155 LG-15-02 WATER 07-07-94 07-09-94 
| MFB156 LG-13 WATER 07-07-94 07-09-94 
'  MF8157 LG-12 WATER / 07-07-94 07-09-94 

MF8158 : LG-15-01 WATER 07-07-94 07-09-94 
MF8159 LG-15-02 WATER 07-07-94 07-09-94 

| MF8160 LG-13 WATER 07-07-94 07-09-94 
'  MF8161 LG-12 . WATER 07-07-94 07-09-94 
|  MF8162 LG-15-01 WATER 07-07-94 07-09-94 
i  MF8163 LG-15-02 WATER 07-07-94 07-09-94 

| | MF8774 SHIPPING NOT APPLICABLE NOT APPLICABLE 07-28-94 
| MF9234 BOTTLES NOT APPLICABLE NOT APPLICABLE 07-09-94 

: | 

| | This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
| no responsibility or liability for\the reliance hereon or use hereof by anyone other than the above 
| mamed client. 

| 

7 /, 
| f 

/ hi pL Y, 

{ ; 4 / =“ 

© - — NY lith OMe Yas 
A division of | | Jenniféy L. Roseberry, VP/General Manager Date 

APBI Environmental 4 . 

Sciences Group, Inc | 

| 3. /7-9-246



| PAGE 2 OF 3 

Wh @ 
Santa ROSA 

FOTH & VAN DYKE 

. AUGUST 24, 1994 

| 811449 

| 

SAMPLE MATRIX: LIQUID EPA crPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 

Antimony 3015 7041 " 

Arsenic 3015 7060 | 

Lead 3015 7421 

Potassium* 3010 6010 

Selenium 7740 7740 

| Thallium 3015 7841 

Mercury 7470 7470 

Alkalinity as CaC03 NA 310.1 

Alkalinity, Hydroxide as CaC03 NA 310.1 

Bicarbonate as CaC03 NA 310.1 

Carbonate Alkalinity as CaCc03 NA 310.1 

Ammonia as N 350.2 350.2 . 

Anions t t 

Cation and Anion Balance t t 

. Cations ¢ ¢ 

| Chemical Oxygen Demand NA 410.4 

{ Chloride NA 300.0 

Conductivity NA 9050 

Total Cyanide 9010 9010 

Fluoride NA 340.2 

Hardness as CACO3 NA 130.2 

Nitrate as N NA 300.0 

Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease . 413.2 413.2 

pH : NA 9040 

Phosphorus* 365.2 365.2 : 

Phosphorus as P, Dissolved* 365.2 365.2 | 

Sodium Absorption Ratio t t 

Total Suspended Solids NA 160.2 | . 

Sulfate as S04* NA 375.2 

Total Dissolved Solids NA ; 160.1 

Turbidity NA 180.1 

Biochemical Oxygen 405.1 405.1 

Demand* 

* ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

f t CALCULATION 

.é ns - ” 

3.7-9-247 

|



1 | PAGE 3 OF 3 

edit , mt 

FOTH & VAN DYKE | 

23 AUGUST 1994 

EXECUTIVE SUMMARY 
ETC JOBLINK 811449 

On 09 July 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The cooler 
temperatures were 0°C and 04°C upon receipt at the laboratory. The samples were analyzed as specified on the 
preceding page. 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and 
Phosphorus; these results reflect dissolved parameters. These parameters were also analyzed without 

filtration; these results reflect total parameters. 

All samples were received past the method-recommended holding time for pH analysis. 

. Low level metals analyses were performed by Batelle;: Biochemical Oxygen.Demand (B00), Sulfate, Dissolved 
Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 
Samples were filtered for Dissolved Phosphorus upon receipt at NLS. All results are included herein, with 
the exception of low level metals; those results will follow in an amended report. 

j CALCULATIONS: 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 
obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

. ") . : ef 

. [hin Almere ty, Morey 
Lisa Norosky, Program Manager Date — 

| 3. 7-9-248
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Joblink: 811427 
DATE: 08/23/94 

DaTA SUMMARY REPORT 
. PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-19 SG-19 SG-2 SG-2 SG-3 SG-3 SG-30 SG-30 

; ETC Sample Number: MF8013 MF8024 MF8015 MF8026 MF8016 MF8027 MF8014 MF8025 

Sample Date: 940705 940705 940706 940706 940706 940706 940705 940705 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNICMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 

pH | std 7.70 - 7.80 - 7.80 - 8.20 - | 

Turbidity . NTU 1.70 = 5.10 - 2.30 - 9.50 - 

Ammonia as N- | mg/L <.100 - <.100 | ~ <.100 - <.100 - 

Chloride mg/L 1.16 - 2.20 - 2.25 - 1.09 - 

Nitrate as N mg/L .719 - <.500 - <.500 - <.500 - 

Solids, total suspended mg/L <5.00 - 10.0 - <5.00 - 13.0 - 

Total Dissolved Solids (TDS) mg/L 118 - 131 - 138 - 151 - 

Nitrogen, Total Kjeldahl (TKN) mg/L = <.200 - .588 - .616 - .812 - 

Oil and Grease, (IR) mg/L <1.01 - <1.03 - <1.01 - <1.01 - 

Wo] Chemical Oxygen Demand (COD) mg/L 25.0 - 27.0 - 15.0 - 28.0 - 

> ,| Conductivity umhos 182 - 210 - 214 - 234 - 

| | Hardness as CaC0O3 mg/L 97.0 - 110 - 108 - 139 - 

‘| Fluoride mg/L <.100 - <.100 - <.100 - <.100 - 

tS Alkalinity as CaCO3 mg/L 92.0 - 99.0 - 102 - 128 ~ 

‘o a ) 
Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - 0 - 

Alkalinity,Bicarbonate CaC0O3 mg/L 92.0 - 99.0 - 102 - 128 - 

Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 ~ 0 - 0 - 

Sodium Absorption Ratio (SAR) std .085 - .090 - .089 - .073 - 

Cations - meq/1 2.10 - 2.29 - 2.37 - 2.91 - 

Anions meq/1 1.70 - 1.78 - 1.84 - 2.27 - 

Cation and Anion Balance % 10.6 - 12.5 - 12.6 - 12.2 ~ 

Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 - <3.00 

Phosphorus mg/L - .054 - 046 - .035 - .096 

Phosphorus as P, dissolved mg/L ~ .033 - 021 - 014 - .058 

Sulfate as S04 mg/L - 7.10 - 4.70 - 4.90 - 6.90



Joblink: 811427 
DATE: 08/23/94 

DATA SUMMARY REPORT 
PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-4 SG-4 | SG-5A SG-5A SG-AB SG-AB SG-CC-0O1 SG-CC-01 

ETC Sample Number: MF8017 MF8028 MF8018 MF8029  MF8012 MF8023 MF8008 MF8019 

Sample Date: 940706 940706 940706 940706 940705 940705 940705 940705 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNICMC FVDGRNBCMC FVDGRNBCMG_ 

Parameters | Units . 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - - - <.020 - 

pH std 8.00 - 7.60 - 7.70 - 7.70 - 

Turbidity | NTU 3.20 - 1.10 - -900 - 3.90 - 

Ammonia as N- mg/L  <.100 - <.100 - <.100 - <.100 - 

Chloride | : mg/L 5.28 - 1.42 — - 3.38 - 2.64 - 

Nitrate as N | mg/L <.500 - <.500 - - 793 - .732 - 

Solids, total suspended mg/L 8.00 - <5.00 - <5.00 - 6.00 - 

Total Dissolved Solids (TDS) mg/L 117 - 149 - 118 - 100 - 

Nitrogen, Total Kjeldahl (TKN) mg/L .336 - .392 - 364 - .392 - 

1 Oil and Grease, (IR) mg/L <1.03 - <1.04 - <1.01 - <1.03 - 

Ww | Chemical Oxygen Demand (COD) mg/L 14.0 - 12.0 - 25.0 - 32.0 - 

\Y Conductivity umhos 204 - 247 - 218 - 152 - 

| | Hardness as CaCO3 mg/L 97.0 - 129 ~ 108 - 86.2 - 

‘© | Fluoride mg/L  <.100 - <.100 - <.100 ~ <.100 - 

\ Alkalinity as CaC0O3 mg/L 96.0 - 122 oo 102 - 76.0 - 

Alkalinity, Hydroxide as CaC0O3 mg/L 0 - 0 - 0 - 0 - 

Alkalinity, Bicarbonate CaC0O3 mg/L 96.0 - 122 - 102 - 76.0 - 

Alkalinity, Carbonate as CaC0O3 mg/L 0 - 0 - 0 - 0 - 

Sodium Absorption Ratio (SAR) std .154 - .070 - .090 - .091 - 

Cations meq/1 2.16 - 2.66 - 2.32 - 1.62 - 

Anions meq/1 1.84 - 2.15 - 1.90 - 1.46 - 

Cation and Anion Balance % 7.97 - 10.5 - 9.95 - 5.29 - 

Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 - <3.00 

Phosphorus mg/L - .018 - .037 - .039 - .038 

Phosphorus as P, dissolved mg/L - .004 ~ .018 - .025 - .022 

Sulfate as SO4 mg/L - 5.70 - 5.30 - 5.80 - 6.00



Fe : : . en ate me... . tt a enn at . i 

Joblink: 811427 DATE: 08/23/94 
DATA SUMMARY REPORT 

PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-CC-02 SG-CC-02 SG-V SG-V SG-Y SG-Y 

ETC Sample Number: MF8009 MF8020 MF8011 | MF8022 MF8010 MF8021 

Sample Date: 940705 940705 940705 940705 940705 940705 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 ~ 
pH  - std 7.60 - 7.70 - 7.50 - 
Turbidity : NTU 4.00 - 3.90 - 2.30 - 

Ammonia as N mg/L <.100 - <.100 | - <.100 - 

Chloride | mg/L 2.64 - 3.06 - 2.25 - 

Nitrate as N mg/L .732 - 756 - <.500 - 

Solids, total suspended mg/L <5.00 - 7.00 - <5.00 - 
Total Dissolved Solids (TDS) mg/L 93.0 - 119 - 69.0 - 

Uy | Nitrogen, Total Kjeldahl (TKN) mg/L .504 - 420 - .616 - 
‘| Oil and Grease, (IR) mg/L <1.03 - <1.01 - <1.06 - 

| 
‘° Chemical Oxygen Demand (COD) mg/L 31.0 - 29.0 - 36.0 - 
nN | Conductivity umhos 153 - 205 - 104 - 
U1 | Hardness as CaCO3 mg/L 82.2 - 106 - 50.1 ~ 

Fluoride mg/L <.100 - <.100 - <.100 - 
Alkalinity as CaCo3 mg/L 70.0 - 98.0 - 48.0 - 

Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 ~ 0 - 
Alkalinity, Bicarbonate CaCo3 mg/L 70.0 - 98.0 ~ 48.0 - : 
Alkalinity,Carbonate as CaCO3 mg/L 0 - ) . - ) : - 
Sodium Absorption Ratio (SAR) std .090 - .089 - .096 - 

Cations meq/1 1.65 - 2.20 - 1.12 - . 

Anions | meq/1 1.34 - 1.83 - .957 - 
Cation and Anion Balance % 10.1 - 9.18 - 7.67 - 

Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 
Phosphorus mg/L - .039 - .043 - .047 
Phosphorus as P, dissolved mg/L - .023 - 022 - .OL6 

Sulfate as S04 mg/L - 5.30 - 6.00 - 5.10
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Joblink: 811449 DATE: 08/23/94 DATA SUMMARY REPORT 
PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-12 LG-12 LG-13 LG-13 LG-15-01 LG-15-01 LG-15-02 LG-15-02 
ETC Sample Number: MF8149 MF8153 MF8148 MF8152 MF8150 MF8154 MF8151 MF8155 

Sample Date: 940707 940707 940707 940707 940707 940707 940707 940707 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 

Parameters Units : 

ONVENTIONALS (AR55) | 
Cyanide, Total mg/L <.020 - <.020 - <.020 ~ <.020 - pH | std 6.00 - 6.30 - 5.70 - 5.90 - : Turbidity : NTU 1.30 - 2.00 - 2.10 - 1.50 ~ 
Chloride mg/L .981 - <.500 | - <.500 - <.500 - | 
Nitrate as N | mg/L <.500 - <.500 - <.500 ~ <.500 - 

Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - Total Dissolved Solids (TDS) mg/L 33.0 - 33.0 - 41.0 - 34.0 - Oil and Grease, (IR) mg/L <1.03 - <1.02 - <1.05 - <1.05 ~ Nitrogen, Total Kjeldahl (TKN) mg/L -644 - .700 - .980 - .952 - | Chemical Oxygen Demand (COD) mg/L 21.0 - 20.0 - 33.0 - 42.0 - 
~I | | L Conductivity umhos 16.2 - 22.0 - 10.7 - 10.7 - 
| | Hardness as CaCcCo3 mg/L 6.00 - 7.00 - 8.00 - 8.00 - ™ | Alkalinity as CaCo3 mg/L 3.70 - 4.30 - 6.40 - 4.80 - > | Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - 0 - 

Alkalinity, Bicarbonate CaCco3 mg/L 3.70 ~ 4.30 - 6.40 - 4.80 | - 

Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 - Fluoride mg/L <.100 - <.100 - <.100 - <.100 ~ Ammonia as N mg/L -672 - .336 - .336 - .213 - Sodium Absorption Ratio (SAR) std 0 - 0 . - 0 - 0 - Cations meq/1 120 ~ .138 - .056 - .057 ~ 

Anions meq/1 .182 - .189 - .159 - 133 - Cation and Anion Balance t -20 - -20 - -50 - -40 ~ Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 - <3.00 Phosphorus mg/L - .028 - .033 - .038 - . 036 Phosphorus as P, dissolved mg/L - 011 - .010 - 013 - .017 

Sulfate as S04 mg/L ~ 4.50 ~ 5.70 - 2.60 - 2.60
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Joblink: 811449 . DATE: 08/23/94 

Data SUMMARY REPORT 
PAGE: 2 

Company: FOTH & VAN DYKE | 

Sample Point ID: LG-12 LG-12 LG-12 LG-13 LG-13 LG-13 LG-15-01 LG-15-01 

ETC Sample Number: MF8149 MF8153 MF8157 MF8148 MF8152 MF8156 MF8150 MF8154 

Sample Date: 940707 940707 940707 940707 940707 940707 940707 940707 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 

Parameters Units | 
I iI I 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron |. mg/L - - .140 - - .109 - - 

Manganese mg/L - - .030 - - .026 - - 

Antimony, Total | mg/L <.005 - - <.005 - - <.005 - An 

Arsenic, Total - mg/L <.005 - - <.005 - - <.005 - 7 

Barium, Total =: mg/L <.010 - - . .012 - - _<.010 - 

Beryllium, Total | mg/L <.005 - - <.005 - - <.005 - 

Boron, Total mg/L 144 - - <.100 - - <.100 - 

Calcium, Total mg/L 1.17 - - 1.76 - - 1.13 - 

Chromium, Total mg/L <.020 - - <.020 - - <.020 - 

Uy | Iron, Total mg/L .118 - - .180 - - .153 - 

7! ] Magnesium, Total mg/L .500 - - .608 - - <.500 - 

‘© | Manganese, Total mg/L .027 - + 032 - - .090 - 

Ny | Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 

et Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

Selenium, Total mg/L <.005 - - <.005 - - <.005 - 

Silver, Total mg/L <.010 - - <.010 - - <.010 - 

Sodium, Total mg/L <1.00 - - <1.00 - - <1.00 - 

Thallium, Total mg/L <.005 - - <.005 - - <.005 - 

Potassium, Total mg/L - 790 - ~ <.600 - - <.600 | 

Sample Point ID: lLG-15-01 LG-15-02 LG-15-02 LG-15-02 

ETC Sample Number: MF8158 MF8151 MF8155 MF8159 

Sample Date: 940707 940707 940707 940707 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | | 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L .178 - - 157 

Manganese mg/L .092 - - .092 

Antimony, Total mg/L - <.005 - - 

Arsenic, Total mg/L - <.005 - - 

Barium, Total mg/L - <.010 - ~ 

Beryllium, Total | mg/L - <.005 - - 
Boron, Total mg/L - <.100 - - :
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Joblink: 811449 DATE: 08/23/94 

DATA SUMMARY REPORT 
: PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-15-01 LG-15-02 LG-15-02 LG-15-02 

ETC Sample Number: MF8158 MF8151 MF8155 MF8159 

Sample Date: 940707 940707 940707 940707 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Calcium, Total mg/L - 1.14 - os 
Chromium, Total mg/L - <.020 - - } 

Iron, Total : mg/L - -157 - - 

Magnesium, Total mg/L - <.500 - - 

Manganese, Total | mg/L - .092 - - 
Molybdenum, Total mg/L - <.020 - - 
Nickel, Total mg/L - <.030 - - 
Selenium, Total mg/L - <.005 - - 
Silver, Total mg/L - <.010 - - 

Uo | Sodium, Total mg/L - <1.00 - - 
¢ | Thallium, Total mg/L - <.005 - - | 
y! | Potassium, Total mg/L - - <.600 - 
\O 
t | 

Wn 
nm | 

7 

| 4
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a ETC | Form 0019 
NE CHAIN-OF-CUSTODY RECORD Field Technical Services 

Rev. 08/90 

~OT') 
No. 9 6 C [ Ce 

Environmental Testing and Certification Corp. = * ~~ 284 Raritan Center Parkway = + ~~ Edison, NJ O8818 = * = 908-225-6700 Al ‘\ L\ | 

COMPANY FACILITY/SITE 

| Port: Vaw Orke | Crpupen Msoxrue Co (sw) PRESERVATIVE 
PROJECT CONTACT . TELEPHONE NO. 2) PRESERV. / / //// 

rH. - - &S00 2 0- NONE Russ aves He 4AI4 477 Wi = ANALYSIS 1- HCL 
= | REQUIRED >. HNO: 

z S 3 - H. So, 

. iL 4- Na,SO,+ H.SO, 

2) etc [source START DATE] START ° CAAA Py ~ 
21 JOB # CODE SAMPLE POINT YYMM/OD | TIME ‘SAMPLER LABCi«; 
KE Source Codes: OBSERVATIONS OBSERVATIONS: ' 

° Od) > [Well ----(W) Outfall -..........- (O) 

tT hee [YZ | 14497 oon 15) riversveam | Z | | | | | | | | -— ————+ 
| 

a ee jf 1700 __ {Bottom Sediment ..........(B) 7it{tt_LtT ar 

ee Tee asians [J [apse pominret 9 TT | —— 
Pe lh Gir Fae 230 venteme mt 2 | | | | ft Et | ————— af | L Z G - l $170 Pee Facility ................(T) 7 ee | 

Ft i | | rcacnate cotecionsys yf | | | | | ft tf ——— 
Pe ey || atrcett et TT TP | —— " BP mf EEE 
afl UT TD, |S OO “TTT FE - oo m | | __ | 

9 | P| 

CHAIN OF CUSTODY CHRONICLE REMARKS 

Shuttle Opened By: (print) 7 / SSEW Date: 7/4 7 yp Time: Ys/7 | 

Signature: a rC C eg Seal #:_. SS _sntact: TEs 

\ have received these materials in good condition trom the above person. 

2. Name: _ __ T:C«CSignatture LW 

Date: —_—______ssssssssss—sSTimees LT Remarks: — 

| have received these materials in good condition from the above purson. ° | 

Name: ___ __ Signature 

Date: ——_____—— Times Ls Remarks; He 

Shuttle Sealed By: (print) _ Starr<lANSsEW pate 44/2 Time: 09280 

| @ MM AD eo Signature << tA PL, AA ale Seal #: t Intact: Le 5 SAMPLER'S SIGNATURE TE 

LAB USE ONLY Opened by WAH NJ 8 Donate: AAO DA i Time: AX A) ine And 

SHUTTLE # AA & TEMP.°C_& sear WAV 2. conn. GSD | (T°



< =E P | : @. 0019 
NE CHAIN-OF-CUSTODY RECORD Field Technical Services 

Rev. 08/90 

| __No. 962/12 

Environmental Testing and Certification Corp. ¢ 284 Raritan Center Parkway = °¢ Edison, NJ 08818 +¢ 908-225-6700 A\ AAN 

COMPANY FACILITY/SITE 
‘ FILT. (Y/N) J//////f / / LEGEND FOR 

Ford : Vaw Nr«e Crpaoow Mrorus Co Csw PRESERVATIVE 
PROJECT CONTACT TELEPHONE NO. oO PRESERV. J////S// 

Russ JSavesnen A14-477- asoo g2 satya 0- NONE 
wi - 
S te | REQUIRED 2- HNO: 

29 3-H2SO, 

Oo 
O f 4-Na,SO,+ H,SO, 

< ETC SOURCE START DATE} START TAT PS a 

= Source Codes: OBSERVATIONS DeSean RRR 
: 7} Well ....(W) Outfall ..........-.. (O) SE te te 

b-| 2 3 q 4457 , fe pen neareaie 
1a-,! 14457 Isoit ...(S) River/Steam ..(R)] 7 Pentre ceria VERE 

af A ee | | 1700 _fporimseanont | 2 | | | | | | | | ;~~————fargeieas 
Generation Point. .................(G) fe ARIES 6 EINE SPINE 

ps] et fe ansinan | [reso Pemnntet mm 7 TY P| || rier 
re eerusooe td lee homes 8 rr 4] LL 6-5, 70 gy | 1930 | Treatment Facility .........(1) |Z SET INe NEN 

fe PO CEC ———— a Leachate Collection Sys ..... (C) ate eRe 

7 | aa A eo 

fe EEE ————— a cee RC Sean attra 

fo i PaaS See NS OA RENET OF OM 

CHAIN OF CUSTODY CHRONICLE 

Uo . y y 
° Shuttle Opened By: (print) SS Ew Date: 7/2/ 7 Time: VEY, 7 

$ St/ \O | Signature: oT C7 5 Card Seal #: intact: TEs 

| have received these materials in good condition liom the above porson. 

ON 

2 |Name: Signature 

Date: ———____ Times LT Remarks: —— 

i have received these materials in good condition trom the above person. 

Name: _. Signature 

Date: —____——essesssss—‘COTTime: LTT ROMarks: — Eee 

Shuttle Sealed By: (print) _ Saetr-sfanssEn ate: Yefat re OF00 

, Sent OC) beat: ada Ye Signature << rit fant —. Seal #: f intact: 3 SAMPLER'S SIGNATURE 

LAB USE ONLY Opaned By= owe RY a AS Dafa: 4 <a sqine: NALD how) Awd 
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ENVIRONMENTAL LABORATORIES TOF 

: January 5, 1995 

i 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 
Green Bay, WI 54307-9012 

i Re: Crandon Mining Company Project 

Battelle Results for June and July Surface Waters | 
\ 

Dear Mr. Janeshek: 

Enclosed are reports on PACE report paper summarizing Battelle results 

for surface water samples collected in June and July, 1994. The 

: Battelle reports (summary report and raw data) were originally 

| submitted to you on November 21, 1994. In a FAX dated 11/23/94, you 

requested that PACE submit a summary report on PACE letterhead. © 

Included in this submittal is an addendum package consisting of raw 

data pertinent to the results. Please place this information at the 

end of the package in the submittal dated Nvoember 21, 1994. 

y An electronic deliverable summarizing the results is also included in 

i this submittal. | 

If you have any questions concerning this submittal, feel free to | 

contact me at (612) 525-3454. 

Sincerely, : | 

| Artin KR ‘ Cheep. 

Steven R. Crupl 

Project Manager 

—_ Enclosures | 

NN 

1710 Douglas Drive An Equal Opportunity Employer 

Minneapolis, MN 55422 | 
TEL: 612-544-5542 _0. 
FAX: 612-525-3377 3.7-9-257 | 

| 
ree ® Br Sw yt
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates January 93. 1995 

2737 South Ridge Road | PACE Project Number: 941219507 

P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Battelle July Surface Waters 

PACE Sample Number: 10 0300535 10 0300543 190 OO055) 

Date Collected: 07/05/94 07/05/94 = O7/05/494 

Date Received: | 07/12/94 7/12/94 O7/121/94 

Client Sample ID: | SG-CC-0] SG-CC--02 SG-Y 

Parame fey. Units MOL J 

SUBCONTRACT ANALYSTS 

METALS BY LOW-LEVEL ANALYSES 
AVuminum a/b 0.20 40.2 27.6 Ih? 

Cadmium g/L 0.003 0.005 0.005 (03 

Copper ug/L. QO.020 0.363 1, AO# my v7 

lead ng/L 0.002 0.235 OL 257 QP 

© Mercury ng/L 0.10 2.02 2.12 oAS 

Zinc g/L 0.39 1.43 1.79 Pout 

1710 Douglas Drive An Equal Opportunity Employer 

| Minneapolis, MN 55422 

TEL: 612-544-5542 | 
FAX:612-525-3377 3.7-9-258
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 

Page 2 PACE Project Number: 941219507 

Client Reference: Battelle July Surface Waters 

PACE Sample Number: 10 .0300560 10 0300578 10 0300586 

Date Collected: 07/05/94 07/05/94 07/05/94 

Date Received: 07/12/94 07/12/94 07/12/94 

Client Sample ID: SG-V SG-AB SG-19 

Parameter Units MDL OC nN §$§NN ($n 

SUBCONTRACT ANALYSTS 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 56.4 9.26 14.0 

Cadmium ug/L 0.003 0.07 0.008 0.005 

Chromium | ug/L 0.20 0.59 0.30 Q.74 

Copper | ug/L 0.030 0.363 0.292 0.201 

Lead ug/l. 0.002 0.193 0.11] 0.076 

Mercury ng/L 0.10 2.4) 1.55 2.17 

Zine a/b 39 3.21 16 1.43 

V . 

| 1710 Douglas Drive An Equal Opportunity Employer 

Minneapolis, MN 55422 
TEL: 612-544-5542 3.7-9-259 . 
FAX:612-525-3377
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© f INCORPORATE os . 

ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek. January 03, 1995 
Page 3 PACE Project Number: 941219507 

Client Reference: Battelle July Surface Waters 

: PACE Sample Number: 10 0300594 10 0300608 10 0300616 
Date Collected: 07/05/94 07/06/94 07/06/94 
Date Received: 07/12/94 07/12/94 07/12/94 
Client Sample ID: SG-30 SG-2 SG-3 
Parameter Units MDL o_O 

AUBCONTRACT ANALYSIS : 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 82.3 52.5 22.) 

| Cadmium ug/L 0.003 0.024 0.051 0.024 
Chromium ug/L 0.20 0.67 0.45 0.37 
Copper ug/L 0.030 0.392 0.771 0.514 
Lead ug/L 0.002 0.465 0.210 0.14) 
Mercury ng/L 0.10 3.4 2.78 2.20 

ZINC wu/ 0.39 7.35 3.36 n. gh 

1710 Douglas Drive An Equal Opportunity Employer 

Mi lis, MN 55422 TEL: 612-544-5542 3.7-9-260 | 
FAX:612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 

Page 4 PACE Project Number: 941219507 

Client Reference: Battelle July Surface Waters 

PACE Sample Number: | 10 0300624 10 0300632 10 0300640 

Date Collected: 07/06/94 07/06/94 07/07/94 

Date Received: 07/12/94 07/12/94 07/12/94 

Client Sample ID: SG-6 SG-E LG-7 

Parameter Units MDL __ eC LT 

SUBCONTRACT ANALYSIS 

METALS BY LOW-LEVEL ANALYSES | 
Aluminum ug/L 0.20 8. 80 14.9 40.3 

Cadmium ug/L 0.003 ND 0.014 0.058 

Chromium ug/L 0.20 0.45 1.56 0.22 

Copper ug/L 0.030 0.154 0.352 0.510 

Lead ug/L 0.002 0.060 0.074 0.274 

Mercury ng/L 0.10 1.2/7 1.49 1.77 

ZINC ug/L 0.39 1.07 1.36 10.8 

ee 

1710 Douglas Drive An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5542 3.7-9-261 : 
FAX:612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS een oraTonies UN UE LADUNRALTURE ANALT OlO 

Mr. Russell Janeshek — January 03, 1995 
Page 5 PACE Project Number: 941219507 

Client Reference: Battelle July Surface Waters 

PACE Sample Number: 10 0300659 10 0300667 10 0300675 
Date Collected: 07/06/94 07/07/94 07/07/94 
Date Received: 07/12/94 07/12/94 07/12/94 
Client Sample ID: - LG-1] LG-13 LG-12 
Parameter Units -MDl Lo 

SUBCONTRACT ANALYSIS 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 15.5 117 70.4 
Cadmium ug/L 0.003 0.015 0.020 0.023 
Chromium ug/L 0.20 0.30 0.45 0.30 
Copper 7 : ug/L 0.030 0.347 0.638 0.505 
lead | ug/L 0.002 0.091 0.823 0.897 
Mercury ng/L 0.10 1.02 2.80 3.79 

| Zinc ua/L 0.39 4.78 7.00 nN. 93 

Mi lis, MN 55 
TEL: 612-544-5542 me 3.7-9-262 . | FAX:612-525-3377 |
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 

Page 6 
PACE Project Number: 941219507 

Client Reference: Battelle July Surface Waters 

PACE Sample Number: 10 0300683 10 0300691 

Date Collected: 07/07/94 07/07/94 

Date Received: | 07/12/94 07/12/94 

Client Sample ID: | LG-15-01 LG-15-02 

Parameter Units MDL OU LTT 

SUBCONTRACT ANALYSIS | 

METALS BY LOW-LEVEL ANALYSES 

Aluminum ug/L 0.20 37.7 39.2 . 

Cadmium ug/L 0.003 0.003 0.005 

Chromium ug/L 0.20 0.30 0.22 

Copper | ug/L 0.030 0.274 0.195 

Lead va/L 0.002 0.134 Q.075 

Mercury ng/L 0.10 1.80 1.84 

Fine uda/L O30 5.71 0.93 

These data have been reviewed and are approved for release. @ 

Ace. R _C¢ Leng, 

Steve Crupi 
| 

Project Manager 

. 
1710 Douglas Drive 

An Equal Opportunity Employer 

Mi is, M ‘ 
TEL: 612.544.5502 3.7-9-263 | 

| FAX:612-525-3377 .
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ENVIRONMENTAL LABORATORIES R E PO RT 0 F LAB 0 RATO RY ANALYS [ S 

| Mr. Russell Janeshek FOOTNOTES January 03, 1995 
Page / for pages 1 through 6 PACE Project Number: 941219507 

Client Reference: Battelle July Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5542 7_O_ . 
FAX:612-525-3377 3 3+ 7-9-264
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SEPTEMBER 8, 1994 

| 
CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 
An ETC Laboratory 2737 S. RIDGE ROAD 

| GREEN BAY, WI 54307-9012 

| ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 811597 
PROJECT: S.W. SAMPLING 

! Suite G 

i ANALYSIS 
Santa Rosa, CA 

95401 6010 & 7000 SERIES METALS 

Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
P ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 
CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY; CYANIDE, TOTAL; FLUORIDE; 

Facsimil HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN): OIL AND GREASE, (IR); 
acsimue PH; PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED: SODIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 
@ SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

NUMBER POINT MATRIX DATE BY LAB 

MF9001 SG-CC-01 WATER 08-08-94 08-10-94 
MF9002 $G-CC-02 WATER. 08-08-94 08-10-94 
MF9003 SG-Y WATER 08-08-94 08-10-94 
MF9004 SG-V WATER 08-08-94 08-10-94 : 
MF9005 SG-AB WATER 08-08-94 08-10-94 

m3 MF9006 SG-19 WATER | 08-08-94 08-10-94 
MF9007 $G-30 WATER 08-08-94 08-10-94 \ | MF9008 SG-CC-01 WATER 08-08-94 08-10-94 
MF9009 $G-CC-02 WATER 08-08-94 08-10-94 

| MF9010 SG-Y WATER 08-08-94 08-10-94 
MF9011 SG-V WATER 08-08-94 08-10-94 
MF9012 SG-AB WATER 08-08-94 08-10-94 

| MF9013 SG-19 WATER 08-08-94 08-10-94 
MF9014 $G-30 WATER 08-08-94 08-10-94 

| MF9015 SG-CC-01 WATER 08-08-94 08-10-94 
MF9016 $G-CC-02 WATER 08-08-94 08-10-94 

- MF9017 SG-Y WATER 08-08-94 08-10-94 
i MF9018 SG-V WATER 08-08-94 08-10-94 

MF9019 SG-AB WATER 08-08-94 08-10-94 
MF9020 $G-19 WATER 08-08-94 08-10-94 

| MF9021 $G-30 | WATER : 08-08-94 08-10-94 

(Continued) | 

— This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 
named client. 

A division of / ‘Sern fer. RoseBerry, VP/General Manager Date APBI Environmental ; , 

Sciences Group, Inc. f /) /] 

( f 9-266 4 3. /- _ 

_” { 
nue ky _ oe. ,
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| SAMPLE DATE 
| SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

NUMBER : POINT MATRIX DATE BY LAB 

MF9022 SG-CC-01 WATER 08-08-94 08-10-94 
MF9023 $G-CC-02 WATER 08-08-94 08-10-94 
MF9024 SG-Y WATER 08-08-94 08-10-94 

. MF9025 SG-V WATER 08-08-94 08-10-94 
MF9026 SG-AB WATER 08-08-94 08-10-94 
MF9027 SG-19 WATER 08-08-94 08-10-94 
MF9028 $G-30 WATER | 08-08-94 08-10-94 
MF9029 SG-2 WATER 08-09-94 08-10-94 
MF9030 $G-3 WATER 08-09-94 08-10-94 
MF9031 SG-6 WATER 08-09-94 08-10-94 
MF9032 SG-2 WATER 08-09-94 08-10-94 
MF9033 SG-3 WATER 08-09-94 08-10-94 
MF9034 SG-6 WATER 08-09-94 08-10-94 
MF9035 SG-2 WATER 08-09-94 08-10-94 

| MF9036 SG-3 WATER 08-09-94 08-10-94 
MF9037 SG-6 WATER 08-09-94 08-10-94 
MF9038 SG-2 WATER 08-09-94 08-10-94 
MF9039 SG-3 . WATER 08-09-94 08-10-94 
MF9040 SG-6 WATER 08-09-94 08-10-94 
MF9235 BOTTLES NOT APPLICABLE NOT APPLICABLE 08-10-94 

| MF9236 QCCHARGES NOT APPLICABLE NOT APPLICABLE 08-10-94 
MF9237 SMPLDEVICE NOT APPLICABLE NOT APPLICABLE 08-10-94 

; MF9289 SHIP NOT APPLICABLE NOT APPLICABLE 08-29-94 : 

: 3.7-9~-267 | .
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ae 

HARDING LAWSON ASSOCIATES 

SEPTEMBER 8, 1994 

811597 

SAMPLE MATRIX: WATER EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 
Arsenic 3015 7060 
Potassiumt 3010 6010 
Selenium 3015 7740 
Thallium 3015 7841 

Alkalinity as CaC03 NA 310.1 
Alkalinity, Hydroxide as CaCO3 NA 310.1 

N Bicarbonate as CaC03 NA 310.1 
Carbonate Alkalinity as CaC03 NA 310.1 
Ammonia as N 350.2 350.2 
Anions * * 
Cation and Anion Balance * * 
Cations * * 
Chemical Oxygen Demand NA 410.4 

| ~ Chloride NA 300.0 
. Conductivity NA 9050 

. Total Cyanide 9010 9010 
Fluoride NA 340.2 
Hardness as CACO3 NA 130.2 

© Nitrate as N NA 300.0 
Total Kjeldahl Nitrogen _ 351.3 351.3 

. Oil & Grease | 413.2 413.2 
_ pH NA 9040 
Phosphorust 365.2 365.2 

| Phosphorus as P, Dissolvedt 365.2 365.2 
Sodium Absorption Ratio * * 

. Sulfate as S04 NA 375.2 
: Total Suspended Solids NA 160.2 

Total Dissolved Solids NA 160.1 
Turbidity NA 180.1 

| . Biochemical Oxygen Demandt+ 405.1 405.1 

+ ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

* CALCULATION | 

e- - 
3.7-9-268 |
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Santa Rosa | | 

FOTH & VAN DYKE 
O7 SEPTEMBER 1994 

EXECUTIVE SUMMARY 
ETC JOBLINK 811597 

On 10 August 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The 
cooler temperatures were all 0°C upon receipt at the laporatory. The sampies were analyzed as specified on 
the preceding page. 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and 
Phosphorus; these results reflect dissolved parameters. These parameters were also analyzed without 
filtration; these results reflect total parameters. 

All samples were received past the method-recommended holding time for pH analysis. 

| Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (B00), Sulfate, Dissolved 
Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 
Samples were filtered for Dissolved Phosphorus upon receipt at NLS. All results are included herein, with 

| the exception of low level metals; those results will follow in an amended report. 

CALCULATIONS: | 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 
obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

Mae. Minos, — Fyp2ap 
Lisa Norosky, Progrgm Manager Date 

a" 

, 3.7-9-269
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Joblink: 811597 DATE: 09/07/94 
DATA SUMMARY REPORT 

| PAGE: 1] ) 
Company: FOTH & VAN DYKE 

Sample Point ID: SG-19 SG-19 SG-2 SG-2 SG-3 SG-3 SG-30 SG-30 
; ETC Sample Number: MF9006 MF9013 MF9029 MF9032 MF9030 MF9033 MF9007 MF9014 

Sample Date: 940808 940808 940809 940809 940809 940809 940808 940808 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG > 

Parameters Units : 

ONVENTIONALS (AR55) 

Cyanide, Total 7 mg/L <.020 - <.020 - <.020 - <.020 - 
Chloride | mg/L 1.05 - 2.03 - 2.06 - -933 - 
Nitrate as N " mg/L ~732 - ~ 720 - <.500 - .717 - 
Solids, total suspended mg/L <5.00 - <5.00 ; - <5.00 - 6.00 - 
Total Dissolved Solids (TDS) mg/L 120 - 117 - 130 - 147 - 

pH std 7.40 - 7.70 - 7.70 - 8.20 - 
Alkalinity as CaCO3 mg/L 71.2 - 99.4 - 101 - 116 - 
Alkalinity, Hydroxide as CaCO3 mg/L o- - 0 - 0 - 0 - 
Alkalinity,Bicarbonate CaC03 mg/L 71.2 - 99.4 - 101 - 116 - 
Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 - 

Lo 
¢ | Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 - 
7 Oil and Grease, (IR) mg/L <1.01 - <1.01 os <1.02 - <1.03 - 
‘0 Conductivity umhos 144 - 202 - 204 - 235 - | 
Ny | Hardness as CaCO3 mg/L 102 - 110 ~ 106 - 128 - : 
cj | Chemical Oxygen Demand (COD) mg/L 37.0 - 23.0 - 22.0 - 20.0 - 

Turbidity NTU 3.00 - 3.30 - 1.10 - 3.20 - | 
Fluoride mg/L <.100 - <.100 - <.100 - <.100 - | 
Nitrogen, Total Kjeldahl (TKN) mg/L 560 - .308 - .280 - .448 - | 
Sodium Absorption Ratio (SAR) std .082 - .099 ~ .094 - .074 - 
Cations | meq/1 1.74 - 2.14 ~ 2.20 - 2.58 - 

Anions meq/1 1.56 - 1.93 - 1.94 - 2.19 - | 
Cation and Anion Balance ¥ 5.37 - 5.26 - 6.28 - 8.14 -~ 
Biochemical Oxygen Demand mg/L - 7.00 - 7.00 - 7.00 - 7.00 
Phosphorus mg/L - .057 - .025 - .009 - .059 
Phosphorus as P, dissolved mg/L - .030 - .016 - .O11 - 033 |. 

Sulfate as S04 mg/L - 17.0 - 11.0 - 11.0 - 12.0
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Joblink: 811597 DATE: 09/07/94 
DatA SuMMARY REPORT 

PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: SG-6 SG-6 SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 
ETC Sample Number: MF9031 MF9034 MF9005 MF9012 MF9001 MF9008 MF9002 MF9009 

Sample Date: 940809 940809 940808 940808 940808 940808 940808 940808 : 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . | | 

ONVENTIONALS (AR55) | | 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Chloride | mg/L 1.12 - 3.05 - 2.39 - 2.32 - 
Nitrate as N : mg/L <.500 | - .744 - -744 - .741 - 
Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 
Total Dissolved Solids (TDS) mg/L 116 - 125 - 94.0 - 91.0 - 

pH std 7.70 | - 7.90 - 7.70 - 7.70 - 
Alkalinity as CaCo3 mg/L 92.2 - 103 - 73.1 - 74.4 - 
Alkalinity, Hydroxide as CaC0O3 mg/L 0 - 0 - 0 - 0 ~ 
Alkalinity, Bicarbonate CaC0O3 mg/L 92.2 - 103 - 73.1 - 74.4 - 

Ww | Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 0 - 0 - : 

~ 
| | Ammonia as N mg/L <.100 - <.100 - <.100 - <.100 - 

| Oil and Grease, (IR) mg/L <1.02 - <1.03 - <1.01 - <1.03 - | 
N | Conductivity umhos 191 - 212 - 156 - 155 - ; 
~ | Hardness as CaCo3 mg/L 100 - 120 - 80.0 - 80.0 - 

Chemical Oxygen Demand (COD) mg/L 21.0 - 15.0 - 22.0 - 16.0 - 

Turbidity NTU 950 - : .850 - 4.00 - 4.60 - | 
Fluoride mg/L <.100 - <.100 - <.100 - <.100 - . 
Nitrogen, Total Kjeldahl (TKN) mg/L .168 - -252 - .420 - 448 - 
Sodium Absorption Ratio (SAR) std .080 - .102 - -101 - .101 - 
Cations meq/1 2.05 - 2.34 - 1.69 - 1.70 - 7 

Anions meq/1 1.75 - 2.00 - 1.50 - 1.53 - | 
Cation and Anion Balance % 7.92 - 7.95 - 5.67 - 5.24 - , 
Biochemical Oxygen Demand mg/L - <3.00 - 5.00 - 5.00 - 7.00 
Phosphorus | mg/L - .015 - .024 - 046 - 040 
Phosphorus as P, dissolved mg/L - .005 - .012 - .020 - .014 

Sulfate as S0O4 mg/L - 10.0 - 10.0 - 11.0 - 11.0 .



Joblink: 811597 | | DATE: 09/07/94 
DATA SUMMARY REPORT | 

PAGE: 3 , 
Company: FOTH & VAN DYKE 

Sample Point ID: SG-V SG-V SG-Y SG-Y | 
ETC Sample Number: MF9004 MF9011 MF9003 MF9010 . 

° Sample Date: 940808 940808 940808 940808 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

uA 
ONVENTIONALS (AR55) | | c 

Cyanide, Total mg/L <.020 - <.020 - 
‘Chloride | mg/L 2.56 - 1.88 - ; 
Nitrate as N mg/L | .730 - <.500 - | 
Solids, total suspended mg/L <5.00 - 5.00 | - 
Total Dissolved Solids (TDS) mg/L 112 - 77.0 - : 

pH | std 7.80 - 8.00 - | 
Alkalinity as Caco3 mg/L 94.0 - - 52.0 - 
Alkalinity, Hydroxide as CaCO3 mg/L 0 | - 0 - | 

| Alkalinity, Bicarbonate CaCO3 mg/L 94.0 - 52.0 - : 
Alkalinity,Carbonate as CaCO3 mg/L 0 - 0 - 

Wo 
>| Ammonia as N , mg/L <.100 - <.100 - | 

| | Oil and Grease, (IR) mg/L <1.02 - <1.01 - 
| Conductivity © umhos 197 - 111 - 

ty | Hardness as CaCO3 mg/L 114 - 62.0 - | 
no | Chemical Oxygen Demand (COD) mg/L 18.0 - 28.0 - 

Turbidity so NTU 1.80 - : 5.00 - - 
Fluoride mg/L <.100 - <.100 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .448 - -560 - 
Sodium Absorption Ratio (SAR) std .099 - .108 - . 
Cations meq/1 2.13 - 1.21 - ! 

Anions meq/1 1.83 - 1.11 - ! 
Cation and Anion Balance % 7.46 - 4.06 - 
Biochemical Oxygen Demand mg/L - 7.00 - 7.00 
Phosphorus mg/L - 031 - .045 ; 
Phosphorus as P, dissolved mg/L - 015 - .020 

Sulfate as S04 mg/L - 10.0 - 10.0 |
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Joblink: 811597 DATE: 09/07/94 
DATA SUMMARY REPORT 

: PAGE: 4 
Company: FOTH & VAN DYKE 

Sample Point ID: SG-19 SG-19 SG-19 SG-2 SG-2 SG-2 SG-3 SG-3 

ETC Sample Number: MF9006 MF9013 MF9020 MF9029 MF9032 MF9035 MF9030 MF9033 

‘ Sample Date: 940808 940808 940808 940809 940809 940809 940809 940809 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC | 

Parameters Units | _ . 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - - .141 - - .121 - - | 
Manganese mg/L - - <.010 - - <.010 - - 
Antimony, Total - mg/L <.005 - - <.005 - - <.005 - 
Arsenic, Total |. mg/L <.005 - - _ <.005 - - <.005 - 
Barium, Total . mg/L .013 - - .012 - - .012 - 

Beryllium, Total mg/L <.005 - - <.005 - - <.005 ~ 
Boron, Total mg/L <.100 - - <.100 - - <.100 - 
Calcium, Total mg/L 18.9 - - 22.3 - - 23.1 - 
Chromium, Total mg/L <.020 - - <.020 - - <.020 - 
Iron, Total mg/L 399 - - 341 - - .320 - : 

pj] Magnesium, Total | mg/L 8.78 - - 11.3 - - 11.6 - 
Oo Manganese, Total mg/L .052 - - .062 - - .040 - 

|| Molybdenum, Total mg/L <.020 | - - <.020 - - <.020 - , 
~j] Nickel, Total mg/L <.030 - - <.030 - - <.030 - 
W! Selenium, Total mg/L <.005 - - <.005 - - <.005 - 

Silver, Total mg/L  <.010 - : - <.010 - - <.010 - ! 
Sodium, Total mg/L 1.72 - - 2.29 - - 2.22 - : 
Thallium, Total mg/L  <.005 - - <.005 - - <.005 - : 
Potassium, Total mg/L - <.600 - - <.600 - - <.600 : 

Sample Point ID: SG-3 SG-30 SG-30 SG-30 SG-6 SG-6 SG-6 SG-AB ! 
ETC Sample Number: MF9036 MF9007 MF9014 MF9021 MF9031 MF9034 MF9037 MF9005 

Sample Date: 940809 940808 940808 940808 940809 940809 940809 940808 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMGQ | 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron | mg/L -140 - - <.100 - - <.100 - : 
Manganese mg/L <.010 - - <.010 - - <.010 - 
Antimony, Total mg/L - <.005 - - <.005 - - <.005 
Arsenic, Total mg/L - <.005 - - <.005 - - <.005 : 
Barium, Total mg/L - .010 - - <.010 - - .013 , 

Beryllium, Total mg/L - <.005 ~ - <.005 - - <.005 
Boron, Total mg/L - <.100 - - <.100 - - <.100 ,
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Joblink: 811597 DATE: 09/07/94 
| DATA SUMMARY REPORT | 

PAGE: 5 

Company: FOTH & VAN DYKE | 

Sample Point ID: SG-3 SG-30 SG-30 SG-30 SG-6 SG-6 SG-6 SG-AB 
ETC Sample Number: MF9036 MF9007 MF9014 MF9021 MF9031 MF9034 MF9037 MFS9005 

- Sample Date: 940809 940808 940808 940808 940809 940809 940809 940808 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG . 

Parameters | Units | | 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) . 

Calcium, Total mg/L - 28.4 - - 20.1 - - 24.6 
Chromium, Total mg/L - <.020 - - <.020 - - <.020 
Iron, Total : | mg/L - <.100 - - .110 - - .174 : 
Magnesium, Total mg/L - 13.1 - - 11.8 - - 12.2 

Manganese, Total — mg/L - .011 - - .016 - - | .025 
Molybdenum, Total mg/L - <.020 - - <.020 - - <.020 
Nickel, Total mg/L - <.030 - - <.030 - - <.030 
Selenium, Total mg/L - <.005 - - <.005 - - <.005 — : 
Silver, Total | mg/L -  €.010 - - <.010 - - <.010 

Sodium, Total mg/L - 1.91 © - - 1.82 - - 2.49 
Ww! Thallium, Total mg/L - <.005 - - <.005 - - <.005 
~,j Potassium, Total mg/L - - <.600 - - <.600 - - | 

° | 
NO Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-CC-02 

~ ETC Sample Number: MF9012 MF9019 MF9001 MF9008 MF9015 MF9002 MF9009 MF9016 

Sample Date: 940808 940808 - 940808 940808 940808 940808 940808 940808 | 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC | 

Parameters Units | | | : 

— : 
EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron : , mg/L - <.100 - - 214 - - .119 |, 
Manganese mg/L - <.010 - - -015 - - <.010 : 
Antimony, Total mg/L - - <.005 - - <.005 - - 
Arsenic, Total mg/L - - <.005 - - <.005 - - : 
Barium, Total mg/L - - .013 - - .014 - - . 

Beryllium, Total mg/L - - <.005 -- - <.005 - - | 
Boron, Total mg/L - - <.100 - - <.100 - - 
Calcium, Total mg/L - - 17.7 - - 17.8 - - 
Chromium, Total mg/L - - <.020 - - <.020 - - 
Iron, Total mg/L - - .478 - - .480 - - 

Magnesium, Total mg/L - - 8.67 - - 8.71 - - | 
Manganese, Total mg/L - ) - .078 - os .078 - - 
Molybdenum, Total mg/L - - <.020 - - <.020 - - 
Nickel, Total mg/L - - <.030 - - <.030 - - :
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Joblink: 811597 DATE: 09/07/94 
DATA SUMMARY REPORT 

PAGE: 6 
Company: FOTH & VAN DYKE oo 

Sample Point ID: SG-AB SG-AB SG-CC-01 SG-CC-01 SG-CC-01 SG-CC-02 SG-CC-02 SG-CC-02 
. ETC Sample Number: MF9012 MF9019 MF9001 MF9008 MF9015 MF9002 MF9009 MF9016 

Sample Date: 940808 940808 940808 940808 940808 940808 940808 940808 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) | | 
Selenium, Total mg/L - - <.005 - - <.005 - - 
Silver, Total | mg/L - - <.010 - - <.010 - - 
Sodium, Total — mg/L - - 2.07 - - 2.08 - - 
Thallium, Total - mg/L - - <.005 . - - <.005 - - | 

Potassium, Total | mg/L  <.600 - - <.600 - - <.600 - 

Sample Point ID: SG-V SG-V SG-V SG-Y SG-Y SG-Y 
ETC Sample Number: MF9004 MF9011 MF9018 MF9003 MF9010 MF9017 

Wo Sample Date: 940808 940808 940808 940808 940808 940808 
. Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

‘© Parameters Units | | : 

“" EPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron mg/L - - .137 - - .188 
Manganese mg/L - - <.010 - -  <.010 
Antimony, Total mg/L <.005 - - <.005 - - | | 
Arsenic, Total mg/L <.005 - - <.005 - - 
Barium, Total mg/L .014 - - .013 - - 

Beryllium, Total | mg/L <.005 - - <.005 - - . 
Boron, Total mg/L <.100 - - <.100 - - | 
Calcium, Total mg/L 22.2 - - 12.7 - - | 
Chromium, Total mg/L <.020 = - <.020 - - : 
Iron, Total | mg/L 367 - - 362 - - : 

Magnesium, Total mg/L 11.2 - - 6.00 - - : 
Manganese, Total mg/L .047 - - . 094 - - | 
Molybdenum, Total mg/L <.020 - - <.020 - - , 
Nickel, Total mg/L <.030 - - <.030 - - ; 
Selenium, Total mg/L <.005 - - <.005 - - 

| Silver, Total mg/L  <.010 - - <.010 - - 
Sodium, Total mg/L 2.30 - ~ 1.86 ~ - | 
Thallium, Total mg/L <.005 - - - <.005 - - , Potassium, Total mg/L - <.600 - - <.600 -



ETC CHAIN-OF-CUSTODY RECORD 815 
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ETC-SANTA ROSA °¢  320TesconiCircle ° Santa Rosa,CA 95401 ¢ 707-544-5570 

COMPANY FACILITY/SITE . FILT. (Y/N) W////S/SS SS LEGEND FOR 

| Port > Yan DYKE Crantow Mtv. Co GRO4F PRESERVATIVE 

LLL ff QD - _ - wy 0 - NONE 
uss <jAWwESHE 414-49 7- ASO ti = | REQUIRED += HEL 

l 2 b CG Aft F 2- HNO, 
SW Samp lene 29 3- H,SO, 

O u 4 - Na,SO,+H,SO, 

= ETC SOURCE START DATE] START 
=) JOB# | CODE SAMPLE POINT yymMM/00 | TIME , SAMPLER LAB 
iE Source Codes: OBSERVATIONS OBSERVATIONS 

Well......(W) Oultfall................(0) CO 

0 ee Ee oWS | soi. 1s) riversveam | 7 | | | | | | | | -_—————;——— 
| | pf 2] | Ser eyez, | 7 | 0905 Jectom sediment nto! 7 | | | | | | | | -——);———— 

3 PT S6+N {| [1 Qo |SeNeration POIAL nenenene GI] -F Pf} tt tt pt pf eR 
ee 

TT see [| [e300 |sutacotmpounameny | fT TT EE | | 
Treatment Facility ...................(T) i Pr 

sf} | S6\-,AB \ SFIS” | 7{}/t} > ._ | | | __, 
Leachate Collection Sys.........(C) i ras 

eo) ff sora | fete Yeekerocean nn ol 7} f | ff ff | _——j—— 
ee See TT ser Ben |) [et JOR rrr FLT 

eT Ty | pt es Se 
| es 

PO 
CHAIN OF CUSTODY CHRONICLE 

Ww 

~J Shuttle Opened By: (print) Seorr Jan SEY Date: 9e/ 7F Time: 0600 17 int) oT, Tost 
‘ Signature: SS eh C arco Seal #— ! » 793? intact: Tex 

PS] 1 have received these materials in good condition from the above person. 

oO ' 

2. Name: Signature 

Date: Time: Remarks: 

| have received these matenals in good condition from the above person. 

3. Name: Signature 

Date: Time: Remarks: 

Shuttle Sealed By: (print) _— Saev anssey 022. / 7) 2p Time: 

 'To2at4 Jos 

Signature: — olf Joris atx aeaph, 76345 Intact: SAMPLER'S SIGNATURE 

LAB USE ONLY Opened By SA, BIRD RA _ date:_© - <4 Time:__ (PN a Lf 
. “ pr C panee—n 

SHUTTLE & ° temp.-c_O OEP SEAL VW OZ COND. Carols | <- 
TANTO. FAR CANN N - EPL OVAL CARADTE ER CARY PIMC; CHIENT CARY



ETC - CHAIN-OF-CUSTODY RECORD 
No. 114651. 

ETC-SANTAROSA * 320TesconiCircle * SantaRosa,CA 95401 * 707-544-5570 DAVE, 4. 
COMPANY FACILITY/SITE mom ZT TTT TL) ese . rr Me Dy Ke Caanpon Mirai G 7 2 presen. 7 J 7 7 J J /// PRESERVATIVE 

uss lawesHe 414-497-2500 Be | ASS HCL 
Sw Sam lrwe | 36 G AN ” 3 HSC, 

a JOB# | CODE YYMMW/O00 TIME 
SAMPLER LAB nf pe? Wal (WY) Outfl co----40) 7 SO 

oe S Gr ies0)-10)8, Soil.......(S) River'Sveam...(R)|_ 7 _| SS Qt TT see eyezs [7 | 09% lect Sede 0 a Ea ee ee 
ns ee ae 7 Cd ef — SOrinGi iy | |) ee (skeOeten as | 7 - - - 4 ——— 7] $6°30 511), O1NEF arn SE 

eT Pa, | a —————— Er | sf 
. Shuttle Opened By: (print) Seort Javsser Date: LL 7F Time: OGOO 

| 

Signatwe:_SratVL arco seal f221, 7232 mace YES 
have received these materials in good condition from the above person. 

2 Name: Signature | 

Date: Time: Remarks: 

Name: ; | Signature 

Date: Time: Remarks: ————FFE_>S 
Shuttle Sealed By: (print) ee < AnvissEv : pate: ba Time: 

Signature: = — rl AS arses — agit i D345 Intact: —__—_———————— | SAMPLER'S SIGNATURE 
| LAB USE ONLY Opened By: “ALYCIA BUN pate: _ © maa Time: JAN Coan< 

SHUTTLE ¢ - temp. +¢_C) Sv . | Se _ SEAL# CONN, ~“<@® Soot | ©
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No. 114651 
ETC-SANTA ROSA + 320TesconiCircle ° Santa Rosa,CA 95401 *¢ 707-544-5570 AV AG” | 

COMPANY FACILITY/SITE ma mum LT LLL) eae pee tse rem PRAY lesen YL LLL mene | ‘uss <lawEesHe | 414-497- Asoo & 2 | ANALysis 0- NONE REQUIRED j, / 1-HCL 
Lert 

29 3-H,SO, o]_ 
5 | 4 * NazSOy+H,S0, | om [SE] neon) Oe Nemec eae 7 if 

TS Breese,» [AAP | 09S Nous mong el 7 fh Qt | Ser eerez | 7 | 0925 eta Sediment ee ft tse vii TT [ae fomenenraa——el 7 PTT 
 __...._] S$ ee TET ce rma cop LLP YF 

Lake/Ocean...............ccccseseesee(L) 7 | i ee 
eT Pa, | tt | ty TP | 

b Shuttle Opened By: (print) Seort J ANSSEYV Date: ie/' 77 Time: OG0O 

NR Signatwe:__“Srat7 C arco seal ¢237 7330 act i ES 
0 

Name: 
Signature 

Date: | Time: Remarks: 

Name: 
Signature 

a PO Remarks; ——————_~_L_ ee 

Shuttle Sealed By: (print) unt a ANMSS Ev - anaes Y/ of?) Time; 
° 

Signature: at gece +. Sar, ‘agit 0345 Tt - _ ———_—. | SAMPLER'S SIGNATURE 
LAB Sy. TAD NA : OU . Wo 

USE ONLY Opened By: “N SASS IDA Date ~ Time | oe J > 
SHUTLE® AK. temp.ec S Swi SEAL # _____ COND. | wey 

|



ETC CHAIN-OF-CUSTODY RECORD 8 159% 
No. 114142 

ETC -SANTA ROSA  « = 320Tesconi Circle °¢ SantaRosa,CA 95401 ¢ 707-544-5570 

For : Van Die Cea ddon Mrusne 93C 045 PRESERVATIVE 

= 412 _ ui 0 - NONE Russ Sane sHew 14-497 -2.500 hg ANALYSIS 1 HCL 

=& 2- HINO, 
Sw, St Angi At 36 > 2-1INOs 

oO 
O f “ 7 4- Na,SO,+H,SO, 

z ETC SOURCE START DATE| START TTF | 
=| sops | cove SAMPLE POINT YVMM/DD | TIME . SAMPLER LAB 
E Source Codes: OBSERVATIONS OBSERVATIONS 

Weill......(W) Outfall................(0) OS 

Te LSet [eebebr| 210 [sot ie) rivevsvoon em 7 | 1 1 | | | | | -———+—— 
] es al | ls @-3 Pf | £04 |ectiom sediment innit] 2 | | | | | | | | -————————7~———— 

3 re SG-.b Pf JROO | Generation Point neneneGY ————_——_ EEE, 
es GO 

Af cmememmmen T . Psi‘; 

ep en PC 
| reachate Collection SYS w---AC) a ef thereat ee a | EEE EE | | 

7 a ee re ee ee Other. sccesecsscccsseccessssesseseeeeeee(X) Py fp | ft pp et 
es 

eT Ta, | ee PO 
Po 

| PO 
CHAIN OF CUSTODY CHRONICLE REMARKS | 

Uo 
4 Shuttle Opened By: (print) Stott SanissEr Date: 2h Py Time: DL 600 

I vas 
LO Signature: 7 207 _ o< Seal #: Intact: 

N | have received these materials in good condition trom the above person. 

Ne) 

2. Name: Signature 

Date: Time: Remarks: 

! have received these materials in good candilion from the above person. 

} 3. | Name: Signature 

Date: Time: Remarks: 

Shuttle Sealed By: (print) Sort SavSSEY Date: S/ 9 /' 94 Time: / 3 3 oO 

i POARF, 7°36 , 

Signature: Sot = C Jarcen _—-——_-— Seal #70277", 0% If4 Wffiact, _7E SAMPLER'S SIGNATURE 
“x ei \) 

LAB USE ONLY Opened SAIN. DIY IOAN, date: HUORBS Time:_LJ\\SFP Sot Cares 
SHUTTLE # UK tempo FY SS | seg ON COND. WN & 

VANIITE- 1 AR CODY VELL OVE SORAPl PY PINK: CLHIFNT COPY



ce | @ e 
ETC CHAIN-OF-CUSTODY RECORD 

. OB no. 114142 
y A 

| ETC-SANTA ROSA «© 320Tesconi Circle * SantaRosa,CA 95401 © 707-544-5570 PEAT O\\o 4 

For# .- VAN TSE C Ran don NSNC , 9300 PRESERVATIVE 

- _ . uu 0 - NONE Russ JSavesnen [4-497 -2500 gg | Rae a 
= 2-HNO 

SW, Sanp\t aye 
> G = 3. H,S0, 

O O h | - 7 4- Na.SO,+H,SO, 

< ETC SOURCE START DATE]) START 
2 JOB # CODE SAMPLE POINT YY/MM/DD TIME SAMPLER 

rE Source Codes: OBSERVATIONS OBSERVATIONS 
Well......(W) Outfall................(0) OS 

PO af | PS G-B. Lf | 201s Jpctom sediment} 2 | | | | | | | | -_————_+-——— 
sf TD Ss G ( Pf /A0o Generation Point ....................(G) q PP ft | ft ff [ -_e--——— 

° Pe 
Surface impoundment (I) pf ee 

: 

SS St ; Cee 
Leachate Collection Sys.........(C) Dn Pr 

eT FF Iatetcear nnn | | | | | | | | - 

eT a | UT PE Pe 
. PO Ley | ptt ET ET | | -_——,|,_-——— 

CHAIN OF CUSTODY CHRONICLE REMARKS 

Oo 
1y| Shuttle Opened By: (print) f JS, SSEr/ pate: 94/2. Time: _ OG6O0O 

j _ 

\O} Signature: 7 67 —_ 2. Seal #:_ intact: JES 

SJ Ihave received these materials in good condition trom the above person. . 

Name: Signature 

Date: Time: Remarks: ; 

| have received these materials in good condition from the above person. ° 

Name: Signature 

Date: Time: Remarks: 

a Shuttle Sealed By: rin) Sor SaSSEY ee; Date: - al af Time: / 3 3 O . 

e W02R4, 70305 _ 
Signature: = OA Zz C Jaros. = —— Seal #: 10 IF4, 703 MSMRact. LFS SAMPLER'S SIGNATURE 

[ABUSE ONLY Opened BREN SIR DIL pate: SCOT, Tine: CANS. So 

swe An rew co NON sens conn ee | SOT” ‘ ~ . oe
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1 . we RS me, -°© @s TVG GE best t oe ~ ex - - 
I SOR SHNAMANSR WITHIN THE CONTINENTAL U.S.A., ALASKA AND HAWAI, pea fm i ae ict ise ME eat et FOR SHIPMENTS TO PUERTO RICO’ANO ALL NON U.S. LOCATIONS. TRA CHING AMBER Je rise? 4 Ls Q Ss 

| QUESTIONS? CALL 800-238-5355 TOLL FREE... 2. wee ek taken ae see 5 - . w v e . “© - - ~ - 7. o- “8 _° - te -_ “ . -s 

an e : “et gr“ ° eee “ . -- . ~s 

+ pd ~ . 1. ~- . -. we tatty ar , e- 

42 ARIE Oe ?53? uUBaS “ HF pare! 7 : -e . o a a on : ..- oat —_ - ote . 

ae ae por haere re arm . + A ® . . ete ew ee Ts ° : , “oe. 

ED ORS Pet EES RES awit Date . ye 7 a - re 

: PASC EA Hn POEL TES Poy sanlpensers vei te». AECIPIENT'S COPY - RS 
pA Sr IN TS, ABE OS EO ie Aa Bev 3, ee os 

From (Your Name) Piease Print Fe : Your Phone Nurfibaiy , Ce > (Recipient's Name) Please Print : Recipient's Phone Number (Very imgttt 4] 

1 “ wl ® * “ts : wos ~ ° — way = - 

<<. Vase ety: (41/7) 47Fto¢g 22 TTC TP eRGH—S57Ee ‘ company . | Department/gicor No, | Company = Department Floasata, | | 
‘ , rs. ! : oa tae eee NS ~ mo a ” ~_ee.. . . «pai 

Vas . we ‘i ~~, r ve RAS. . “/ ae i” OF °f ; . * Ya~-3 BATE po Te . . s: e. 

__ | Seet Address | Ea 7 act Streak Accaress (Wo Cumot Delvar fo PO. Bones or 0 Zip Codes) 
g ,? - f, Yow . ae ? . ‘ * : eon . wee -~ e993 se ee . .- - . . 

| ALF (As 6F AOS Leite 7 ‘ ee Se TH9l0N 0 Cate, SET OS. ve 
City — } State ZP Required “tT City _ State 7iP Required * 

/ 3 : bene . —_ 5 - 9. ” ” . 4 Fy am se . nese ~ ° 

Ct .4r1 S10 bh S 77+ AD . ‘dee Bie wo fF RH OG 

YOUR INTERNAL BILLING REFERENCE INFORMATION (optional) (First 24 characters will appear on invoice.) ° a IF HOLD AT FEDEX LOCATION, Print FEDEX Address Here 

7iCOeF: ri | PP accross | . 
* BeAYMENT 1[]BM Sender 2(— 7a Reciients FedEx Acct. No.:  3[—] Bil Sd Pasty FedEx Acc. No. 4[—] B&Creat Cara | Gity a State | ZjP Required ; 

sf] cae aay ES oe re ya ea 5 EI 5 a eety iB EK ee STA 
. 

Chec rs oD ate aaa a ees yt te bee Satib aS Sah See bs eee oi eee TS Nl . 

PACKAGES| WEIGHT | YOUN DECLARED , = Ve - CB SERVICES DELIVERY AND SPECIAL HANDLING | | EAT | YOUNDECLARED |Emp.No. ‘| Date | Fegera! Exoress Use" < 
| | (Check only one box) 3 (Check services required) a { ” (See noha ( Cash Recer — as 

j Priomy Overmignt Stangard Ovemight Weekday Service : | -,. — Tr ase Cnaxges 2 

(Dorey by nat bana marany| (Outer tyne puumamsomeroen | 1 [| HOLD AT FEDEX LOCATION WEEKDAY -.| |} QO. | ie 7 [co Betum Shioment / 

" LJ oe 51 [_] OTHER ran Seen Hh L)_Third Pary [J Cho. To Oel___(-) Chg. ToHold_"Dectared Vaue Cnarge * 
PACKAGING PACKAGING «=| 2¥ Losier }WEENDAY Pete Street Address | a 

16 reer een 56] neuer Granary Sorc en ae ama ; 
12] revexeax® |52(_] revexeaxe — | 31 (_] HOLD AT FEDEX LOCATION SATURDAY City State Zip . 

13] revexaox | 53 [_] Fevex sox 3 (7) getiver sarunpay | Total |Total ~- {Total | Otne: 2 : 
RDA to al locatons) f gtarel | . Received By: 

4 CT) FEDEX ruse | 54 [_] FEDEX TUBE 9 [7] SATURDAY PICK-UP Py Ree ele Xo . | Total Cnarge: 
a D G O * ? Fe ee Oe te -con= oe oe ere ewes we www eee a . ‘ { . 

(Danvery oy second susan ty 1 (mauturomnesd tonto Special Handling | DIM SHIPMENT (Chatyeamie Wergn) : , _— Ware eos Date/Time Received FedEx Employee Number [REVISION DATE 
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i Freight Service eX ER x a 
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| SEPTEMBER 8, 1994 

, 
CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 
An ETC Laboratory 2737 S. RIDGE ROAD 

GREEN BAY, WI 54307-9012 , 

ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 811599 
| PROJECT: S.W. SAMPLING , 

Suite G 

ANALYSIS 
Santa Rosa, CA 

95401 6010 & 7000 SERIES METALS 

| Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; 
ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

(707) 544-5570 BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 
CHEMICAL OXYGEN DEMAND (COO); CHLORIDE; CONDUCTIVITY: CYANIDE, TOTAL; FLUORIDE: 

Facsimile HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 
PH: PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SOOIUM ABSORPTION RATIO (SAR); 

(707) 544-4906 SOLIDS, TOTAL SUSPENDED;- SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 

@ SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 
NUMBER POINT MATRIX DATE BY LAB 

MF9041 SG-E WATER 08-09-94 08-11-94 
MF9042 LG-7 WATER 08-09-94" 08-11-94 
MF9043 SG-E , WATER 08-09-94 08-11-94 
MF9044 LG-7 WATER 08-09-94 08-11-94 
MF9047 SG-E WATER 08-09-94 08-11-94 
MF9048 LG-7 WATER 08-09-94 08-11-94 
MF9049 LG-11 WATER 08-10-94 08-11-94 
MF9050 LG-13 WATER 08-10-94 08-11-94 
MF9051 LG-11 WATER 08-10-94 08-11-94 

se MF9052. LG-13 WATER 08-10-94 08-11-94 
MF9053 LG-11 WATER 08-10-94 08-11-94 
MF9054 LG-13 WATER 08-10-94 08-11-94 

. MF9055 LG-11 WATER 08-10-94 08-11-94 
MF9056 LG-13 WATER 08-10-94 08-11-94 
MF9103 SG-E WATER 08-09-94 08-11-94 
MF9104 LG-7 WATER 08-09-94 08-11-94 

| MF9238 BOTTLES NOT APPLICABLE NOT APPLICABLE 08-11-94 
on MF9290 SHIP | NOT APPLICABLE NOT APPLICABLE 08-29-94 

MF9292 SHIP NOT APPLICABLE NOT APPLICABLE 08-29-94 

7 This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 

no responsibiljty or liability for the reliance hereon or use hereof by anyone other than the above 

named client. 

© “Yi yy 4 Vj ih op Avision of VL LAY KW] 
, Jennifer £. Roseberry, VP/General Manager Date 

APBI Environmental 

Sciences Group, Inc. Wf] 3 e 7-9—284 

| SIP 995 ‘S94
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A PAGE 2 OF 3 @ 

HARDING LAWSON ASSOCIATES 

. SEPTEMBER 8, 1994 

| 811599 

SAMPLE MATRIX: WATER EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 
Arsenic 3015 7060 
Potassium+ 3010 6010 

. Selenium : 3015 7740 
Thallium 3015 7841 

i 
Alkalinity as CaC03 | NA 310.1 . 
Alkalinity, Hydroxide as CaCO3 NA 310.1 

| Bicarbonate as CaC03 NA 310.1 
Carbonate Alkalinity as CaC03 NA 310.1 
Ammonia as N 350.2 350.2 

. Anions * * | 
Cation and Anion Balance * * 
Cations * * 
Chemical Oxygen Demand NA 410.4 ' 

. Chloride NA | 300.0 
_ Conductivity NA 9050 

Total Cyanide 9010 9010 
Fluoride NA 340.2 
Hardness as CACO3 NA 130.2 
Nitrate as N NA 300.0 : © 

Total Kjeldahl Nitrogen 351.3 351.3 
Oil & Grease 413.2 413.2 

. pH NA 9040 
Phosphorus+ - 365.2 365.2 
Phosphorus as P, Dissolved? 365.2 365.2 
Sodium Absorption Ratio * * 
Sulfate as SO4+ NA 375.2 

7 Total Suspended Solids NA 160.2 
Total Dissolved Solids NA 160.1 
Turbidity NA 180.1 

; Biochemical Oxygen Demandt 405.1 405.1 

+ ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

* CALCULATION 

: ns | ©® 

3./-9-285
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i | | : PAGE 3 OF 3 

Santa Rosa | 

FOTH & VAN DYKE 
O7 SEPTEMBER 1994 

EXECUTIVE SUMMARY 
ETC JOBLINK 811599 

On 11 August 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The 
cooler temperatures were both 0°C upon receipt at the laboratory. The samples were analyzed as specified on 
the preceding page. | 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and 
Phosphorus; these results reflect dissolved parameters. These parameters were also analyzed without 
filtration; these results reflect total parameters. 

All samples were received past the method-recommended holding time for pH analysis. 

. Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (B00), Sulfate, Dissolved 
Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 
Samples were filtered for Dissolved Phosphorus upon receipt at NLS. All results are included herein, with 
the exception of low level metals; those results will follow in an amended report. 

i CALCULATIONS: | 
Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 
obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

_ / | Ganong Lh ' . 

Lisa Norosky, Progrg@m Manager Date 

3.7~9-286



Joblink: 811599 DATE: 09/07/94 | - DaTA SUMMARY REPORT : 
PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-11 LG-11 LG-13 LG-13 LG-7 LG-7 SG-E SG-E 
ETC Sample Number: MF9049 MF9051 MF9050 MF9052 MF9042 MF9044 MF9041 MF9043 

Sample Date: 940810 940810 940810 940810 940809 940809 940809 940809 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - <.020 - 
Chloride | mg/L 1.08 - .939 - 1.05 - 1.67 - 
Nitrate as N : mg/L -713 - .714 - -718 - ~741 - 
Ammonia as N : mg/L <.100 - <.100 ; - <.100 - <.100 - 
pH . std 6.50 - 6.00 - 5.70 - 7.90 - 

Alkalinity as CaC0O3 mg/L 3.60 - <2.00 - 2.80 - 138 - 
Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - 0 - 
Alkalinity, Bicarbonate CaCo3 mg/L 3.60 - <2.00 - 2.80 - 138 - 
Alkalinity,Carbonate as CaCO3 mg/L 0 - ) - 0 - 0 - 
Fluoride mg/L <.100 - <.100 - <.100 - <.100 - 

OO 
‘ . 

¢ | Solids, total suspended mg/L <5.00 - <5.00 - <5.00 - <5.00 - 
7 | Total Dissolved Solids (TDS) mg/L 13.0 - 24.0 - 31.0 - 163 - 

Oo | Oil and Grease, (IR) mg/L <1.03 - <1.01 - <1.12 - <1.00 - 
il, | Conductivity umhos 19.3 - 20.4 - 17.6 - 286 - 
00 Chemical Oxygen Demand (COD) mg/L <10.0 - - 15.0 - 10.0 - <10.0 - | 

Turbidity NTU . 750 - 1.30 - -950 - . 900 - 
Hardness as CaCO3 mg/L 6.60 - 7.90 - <5.00 - 148 - 
Sodium Absorption Ratio (SAR) std 0 - 0 - 0 - 086 - 
Cations meq/1 .138 - 152 - | 119 - 3.08 - 
Anions meq/1 226 - 246 os .212 - 2.55 - 

Cation and Anion Balance & -20 - -20 - -30 - 9.45 - 
Nitrogen, Total Kjeldahl (TKN) mg/L 308 - 336 - .280 ~ <.200 - 
Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 - <3.00 
Phosphorus mg/L - .010 - 026 - .010 - .019 
Phosphorus as P, dissolved mg/L - .004 - .012 - .004 - .010 

Sulfate as S04 mg/L - 6.00 - 10.0 oe 6.00 - 11.0 

| | ¢ 
| fo 

| ) |
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Joblink: 811599 
DATE: 09/07/94 

DATA SUMMARY REPORT 
PAGE: 2 

| Company: FOTH & VAN DYKE | 

) Sample Point ID: LG-11 LG-11 LG-11 LG-13 LG-13 LG-13 LG-7 LG-7 . 

ETC Sample Number: MF9049 MF9051 MF9053 MF9050 MF9052 MF9054 MF9042 MF9044 

Sample Date: 940810 940810 940810 940810 940810 940810 940809 940809 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC | 

Parameters Units | . 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - - <.100 - - <.100 - - 

Manganese _ , mg/L - - <.010 - - .023 - - 

Antimony, Total’ mg/L <.005 - - <.005 | - - <.005 - 

Arsenic, Total — mg/L <.005 - - '  <€.005 - - <.005 - 

Barium, Total | mg/L <.010 - - | .012 - - <.010 - 

Beryllium, Total mg/L <.005 = - <.005 - - <.005 - 

Boron, Total mg/L <.100 - - <.100 - - <.100 - 

Calcium, Total mg/L 1.51 - - 1.82 - - | 1.18 - 

Chromium, Total mg/L <.020 - - <.020 - - <.020 - 

Iron, Total mg/L <.100 - - -163 - = <.100 - 

Uo 
Y Magnesium, Total mg/L .546 - - .557 - - .524 - . 

| | Manganese, Total mg/L <.010 - - .025 - - <.010 - | 

‘ Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 

rol Nickel, Total mg/L <.030 - - <.030 - - <.030 - 

4 Selenium, Total mg/L <.005 - - <.005 - - <.005 - | 

Silver, Total mg/L <.010 - - <.010 - - <.010 - 

Sodium, Total mg/L <1.00 - - <1.00 - - <1.00 | - 

Thallium, Total mg/L <.005 - - <.005 - - <.005 - 

Potassium, Total mg/L - -710 - - .620 - - .650 

Sample Point ID: LG-7 SG-E SG-E SG-E 

. ETC Sample Number: MF9104 MF9041 MF9043 MF9103 

Sample Date: 940809 940809 940809 940809 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L <.100 - - .227 | 

Manganese mg/L <.010 - - <.010 
Antimony, Total mg/L - <.005 - - 

Arsenic, Total mg/L - <.005 - - 
Barium, Total mg/L - <.010 - - 

Beryllium, Total mg/L - <.005 - - 
Boron, Total mg/L - <.100 - -
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Joblink: 811599 
DATE: 09/07/94 DATA SUMMARY REPORT | 
PAGE: 3 Company: FOTH & VAN DYKE 

Sample Point ID: LG-7 SG-E SG-E SG-E 
ETC Sample Number: MF9104 MF9041 MF9043 MF9103 

Sample Date: 940809 940809 940809 940809 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Calcium, Total mg/L - 32.9 - - Chromium, Total mg/L - <.020 - - Iron, Total ‘ mg/L - <.100 - - Magnesium, Total : mg/L - | 16.0 - ; - 

Manganese, Total _ mg/L - <.010 - - Molybdenum, Total mg/L - <.020 - - Nickel, Total mg/L - <.030 - - Selenium, Total mg/L - <.005 - - Silver, Total mg/L - <.010 - - 

“| Sodium, Total mg/L - 2.41 - ~ “i | Thallium, Total mg/L - <.005 - - 0 Potassium, Total | mg/L - - .790 - GB | | 
Co 

‘ 

oO
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No. 114671 

ETC-SANTA ROSA ¢ = 320Tesconi Circle * Santa Rosa, CA 95401 e¢ 707-544-5570 
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7 ~ Well......(W) Outfall................(0) rs Ps 

TL Se A [Pe | soi ts) riversvearm ol 2 | | | | | | | | -———+——_ 
] ee at | feet | Fo [2600 _|ectomsedinentincnnnto} Z | | | | | ff | -—,_H—— 

af Lh Gin PY gf | o@30 |Sereaton Potent | | | tf | | | -——W~;———_ 
| pO 

ee ee a: AL [soso —_|Sutecotroruramennon st ET EE | | |: RRS 
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© 
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Shuttle Sealed By: (print) Sunt J andss En pate: S/“° FF time. 300 
; 70d ‘s e+ 

Signature: SS. otto) arg Seal #: intact: LE _ SAMPLER’S SIGNATURE 

LAB USE ONLY Opened By TAA Dad \ Date: SAAS Time: LH WN) Sco C pane 

SHUTTLE # NO wR TEMP. °C O DMD SEAL # “\ _ QS 6 COND. CEaKe _ a 

. VANTEC NEN? STU OVAL CARADL ER CODY One. CHIEMT CAN.



ETC CHAIN-OF-CUSTODY RECORD 
No. 114671 

ETC-SANTA ROSA ¢  320TesconiCircle * Santa Rosa,CA 95401 ¢ 707-544-5570 

COMPANY FACILITY/SITE Via race ano JL LLLL/ sone 
Fou, Van D fKe easoow /NEMINC G S.w, PRESERVATIVE 

PROJECT CONTACT TELEPHONE NO. o presenv. / / / / / / / / / 

y =, . - ul 0 - NONE 
15.3 J AVESH EK ANG #7 LSOO i é ANALYSIS. Hol 

za - 

PxXoF? 29 3-H,S0, 
: 

us 4- Na,SO,+H,SO, 

2 ETC SOURCE START DATE| START ° GTt} ANE 
2 JOB # CODE SAMPLE POINT YY/MM/DD TIME SAMPLER 

FE Source Codes: OBSERVATIONS OBSERVATIONS 
> — Well......(W) Outfall................(0) sd” 

Ml DS eB POP | PHS | sorts) riversvoom ol 7 | | | | | | | | ep 
| a 

al Leet | oF [400 |ectomseamen.......oZ | | | | | | | | Wap 
En a PET 272 a 

TY 

ATT [teeny LZ Ioan _|Sittce moounamert 7 a 
EE 

Leachate Collection Sys.........(C) ee —O—s——Ci*” 

el aaa || ieterccean. ws | | TT | TE | |] FR 
pL pot 
el Lt | CUT Cd ee eee ES EEE 

| | | Ff tT EET LT | E+ 
CHAIN OF CUSTODY CHRONICLE ef 

- } “ft ZS Op aff Ample Athy Ay) 

. Shuttle Opened By: (print) youn < Jents56 r Date: F /G; ? f Time: Q@OO LG C “T eS. € ee / 

“SI oO Or = 

L Signature: — LI. 32 Seal #:_ 72 353 intact: %'S below yV ARERMS of VE # w te F GREASE 

Np | [have received these materials in good condition from the above person. 
An o low le VE ( NE TW 

Ss | 
2. Name: Signature 

Date: Time: ___ Remarks: 

| have received these materials in good condition from the above person. - 

Name: Signature 

Date: Time: Remarks: | 

a Shuttle Sealed By: (print) Sut J AnISS € aJ - Date: P/1Of FF sino. 1300 : 

. 7b i ZY | 
Signature: KE , fC) Ang Seal #: intac:_ (ES SAMPLER'S SIGNATURE 

LAB USE ONLY Opened By: ( WIA NSAIDS LA Bole QU Time: LLOQ Sco C parm 

SHUTTLE & TEMP. °C _O* SY seas WOB4SG __ cono. @ SHAD



AIRBILL ws Ss5AsaTT a2 USE THIS AIRBILL FOR SHIPMENTS WITHIN THE CONTINENTAL U.S.A.. ALASKA AND HAWAII PACKAGE ser4s: La co 
USE THE INTERNATIONAL AIR WAYBILL FOR SHIPMENTS 70 PUERTQRICO AND ALL NON U.S. LOCATIONS. TRACKING NUMBER web ome aw . ( den be 

QUESTIONS? CALL 800-238-5355 TOLL FREE -- © tre se we. AOMING NOMEKE , 
. 7s wea Se ms 2 Mee et : _ ° ~eoke e” 7 ~_—- 7 - 7 . 

. ° Zz as -— —_ . ae - ~ OS Ne Bm tae. , ~s. 7~* ° ve = .. _- v 
we J 4 ae G27539?4eege. 7 ° = : . 2s. ees om, - lds te Jae fe ; 2 ~. . ° ~ 

PREP ee EP MO RESENE SIE caic pos Ce uy? ee REC ECen Es _. RECIPIENT'S COPY 
Fe PRD ORO ONS pa 0 [10/9 7 - : ron Name) Please Print : Your Prane Number (Very important) > (Recipient's Name) Please Print ‘ Reaprent’s Phone Number (Very important) 

f -<— 3 =~ _”-~ wa 

ve — 1 : - ‘ af a LOT me +. : .’ emmy =_ » 7 a ST _JANSSe Hv (4/4 Ao. 230g a Company ; - As Department/Floor No. | Company Department/Fioor No. 
wn ; LU LU . ; f fe . i 5. ip _ . ee _% o —*: i x >... ~ ~ - 

Tt! \ie red sc f/f ( Ae. gE Leo Ee ST ANE eS 
Street Address ‘ ; Exact Street Address (We Cannot Deliver to P.0. Boxes or P.O. Zip Codes.) 

owe i 
/. . : at l= - TT em ee 7 . ad ; 

J . —+- fe’ f/f ft Oa UMS 7 _. ww we * ne nt ‘e. 8 a a weed - ‘ 

City — State ZIP Required City ; State | ZjPRequirgd 

A ELUATN bagi Qt TT SEANTE ROSS on GOOG uv: 
YOUR INTERNAL BILLING REFERENCE INFORMATION (optional) (First 24 characters will appear on invoice.) > IF HOLD. AT FEDEX LOCATION, Print FEDEX Address Here - 

7“ Tope oa ‘ . 8 

SCOF7 Acoress — _ 
PAYMENT 1[_]8i Sender 2(}7 Bid Recipient's FedEx Acct. No. 377 Bil 3rd Party FedExAcct.No. 4 |] Bit Credit Cara City State ZiPRequired i. . 

S[1Canv BEI Rernowwrensry sae As OSS pok ee of... -—- 77 OS 
(_leteck_ EEA BOM oeire Caste DSA Tb Sate psa hoe Tp maar eee eae : : | 

. SERVICES DELIVERY AND SPECIAL HANDLING PSL"; wear =| ‘YOURDECLARED |Emp.No. ——_—‘| Date _ Feaeral Express Use 4 be) ; 6 n Pounds VALUE (Check only one box) ~ $A _ (Check services required) 1 Ow (See nnn (() Cash Recewed | BaseCnarces 
Prony Overnignt Stanaard Overnight 1 i «Weekday Service " | () Retum Shi ' : : : ; (Oetevery by next busmess morungt)| (Osivery Sunnens stemnecn, | - HOLD AP TION AY : . ee DIMER OTHER o~ to Fe DEX LOCATIC N EEKO. H)- webennaanfgld -|_[)_Third Pany (J Chg. To Del. [)_Chg. To Hota weciared vans UNnalge 
1 Eocene 15t (LI PackAGiNe a nt beeen weer DAY =| Street Address | 
16 [__] revex verren*| 56 [_] Fepex verter Saturdav Service | | = 

. . Ff; | Ci State Zi 

otal {To ota oe 13(_] revexsox | 53 [__] Fevexeox 3 (_] deuiver sargony , sacaued By . 

14(7] revex ruse | 54 [_] renex ruse 9 (J SATURDAY PICK-UP mcatore | 69 - | X j Tote: Gnarces 
Economy iwo-Day | Government Ovemight [~~~ ~~" rr neem nnn =") OM SHIPMEN ne: _" . . 
(Oesvery by second business day t) | (Restneted for sanonzed users ony) Special Handling ' DIM SHIPMENT (Chargeable Weer Date/Time Received FedEx Employee Number REVISION DATE SA 
30 (_] economys | 46 [_] SOV7, 4] anGeRouS GOODS emac) = bs. 1 CAQT #137204 FXEM Oe: 

* Economy Letter Rate not avanabie. GOVT DAY ICE | ‘ FORMAT 4198 Mureumum charge: 41 C] 6 CJ / i . 
One pound Economy rate. PACKAGE Dangerous Goods Shopper's Deciarauon not required | } . Ye ei 

Freiant Semice bane a XE XR ee 1 5 a 
(for packages over 150 tbs.) Dry 9, UM TBS, ee Xn IG 98 NY pe renner . 

OVERNIGHT. Y arocgipree sg PU Slaapesn 2 ESTEE 
70 CI FREIGHT** 90 CJ Peete Cc eS — Reouiar Stor) 340 wee 4 pace Aa 

wey - HOLIDAY DELIVERY (tt ottered) ; fl. Release ~ > 
TDesvery commament may on againred venue Larat $500, 12 CO aun / Z Tyen-Cais ator 5 = sinter | Signature: - 7° ‘



SEPTEMBER 8, 1994 

CLIENT: FOTH & VAN DYKE 
P.O. BOX 19012 . 

An ETC Laboratory 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK 

320 Tesconi Circle JOBLINK: 811 601 

PROJECT: S.W. SAMPLING 

Suite G 

ANALYSIS 
Santa Rosa, CA . 

95401 
6010 & 7000 SERIES METALS 

Telephone CONVENTIONALS: ALKALINITY AS CACO3; ALKALINITY, HYDROXIDE AS CACO3; oe | 
(707) 544-5570 ALKALINITY,BICARBONATE CACO3; ALKALINITY,CARBONATE AS CACO3; AMMONIA AS N; ANIONS; 

BIOCHEMICAL OXYGEN DEMAND; CATION AND ANION BALANCE; CATIONS; 

CHEMICAL OXYGEN DEMAND (COD); CHLORIDE; CONDUCTIVITY: CYANIDE, TOTAL; FLUORIDE;. 
Facsimile HARDNESS AS CACO3; NITRATE AS N; NITROGEN, TOTAL KJELDAHL (TKN); OIL AND GREASE, (IR); 

(707) 544-4906 PH; PHOSPHORUS; PHOSPHORUS AS P, DISSOLVED; SOOIUM ABSORPTION RATIO (SAR); 
SOLIDS, TOTAL SUSPENDED; SULFATE AS S04; TOTAL DISSOLVED SOLIDS (TDS); TURBIDITY 

SAMPLE DATE 

® SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

NUMBER POINT MATRIX DATE BY LAB 

MF9075 | LG-12-01 WATER 08-10-94 08-12-94 
MF9076 LG-12-02 WATER 08-10-94 08-12-94 

| MF9077 LG-15 WATER 08-10-94 08-12-94 
MF9078 LG-12-01 WATER 08-10-94 08-12-94 
MF9079 LG-12-02 WATER 08-10-94 08-12-94 | 
MF9080 LG-15 WATER 08-10-94 08-12-94 
MF9081 '  LG-12-01 WATER 08-10-94 08-12-94 . 
MF9082 LG-12-02 WATER 08-10-94 08-12-94 
MF9083 LG-15 WATER 08-10-94 08-12-94 
MF9084 - LG-12-01 : WATER 08-10-94 | 08-12-94 
MF9085 : LG-12-02 WATER 08-10-94 08-12-94 

MF9086 | LG-15 WATER 08-10-94 08-12-94 
MF9239 BOTTLES NOT APPLICABLE NOT APPLICABLE 08-12-94 
MF9291 SHIP NOT APPLICABLE NOT APPLICABLE 08-29-94 

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 
named client. , 

i, L. Y Wipe © A division of WY bo .: DAP LAL YI? 

APBI Environmental “Jennifer ’. Koseberry, VP/General Manager Date 

Sciences Group, Inc. // // 

70 
3.7-9-293 a



PAGE 2 OF 3 

wat 

HARDING LAWSON ASSOCIATES ) 
SEPTEMBER 8, 1994 
811601 

SAMPLE MATRIX: WATER EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 3015 6010 
Arsenic 3015 7060 
Potassiumt 3010 6010 
Selenium 3015 7740 
Thallium 3015 7841 

Alkalinity as CaCc03 NA 310.1 
Alkalinity, Hydroxide as CaC0O3 NA 310.1 
Bicarbonate as CaC03 NA 310.1 
Carbonate Alkalinity as CaC03 NA 310.1 
Ammonia as N 350.2 350.2 
Anions * * 

. Cation and Anion Balance * * 
Cations * * 
Chemical Oxygen Demand NA 410.4 

Chloride NA 300.0 
Conductivity NA 9050 

" Total Cyanide 9010 9010 
Fluoride NA 340.2 
Hardness as CACO3 NA 130.2 

© Nitrate as N NA 300.0 
| Total Kjeldahl Nitrogen 351.3 351.3 

Oil & Grease . 413.2 413.2 
pH NA 9040 
Phosphorus+ 365.2 365.2 
Phosphorus as P, Dissolved+ 365.2 365.2 
Sodium Absorption Ratio * * 
Sulfate as S04+ NA 375.2 
Total Suspended Solids NA 160.2 
Total Dissolved Solids NA 160.1 
Turbidity NA 180.1 
Biochemical Oxygen Demand+ 405.1 405.1 

$ ANALYSIS PERFORMED BY NORTHERN LAKE SERVICE, INC 

* CALCULATION 

© ns 

3.7-9-294



. PAGE 30F 3 @ 

Santa Rosa | 

FOTH & VAN DYKE 
O07 SEPTEMBER 1994 

EXECUTIVE SUMMARY 
ETC JOBLINK 811601 

On 12 August 1994 ETC-Santa Rosa received aqueous samples from Foth & Van Dyke via Federal Express. The 
cooler temperature was 0°C upon receipt at the laboratory. The samples were analyzed as specified on the 
preceding page. | 

Samples were filtered at the laboratory through a 0.45 um filter prior to analysis for Iron, Manganese, and 
Phosphorus; these results reflect dissolved parameters. These parameters were also analyzed without 
filtration; these results reflect total parameters. 

All samples were received past the method-recommended holding time for pH analysis. 

Low level metals analyses were performed by Batelle; Biochemical Oxygen Demand (BOD), Sulfate, Dissolved 
Phosphorus, Total Phosphorus, and Total Potassium analyses were performed by Northern Lake Services (NLS). 
Samples were filtered for Dissolved Phosphorus upon receipt at NLS. All results are included herein, with 
the exception of low level metals; those results will follow in an amended report. | 

CALCULATIONS: 

Results for Sodium Absorption Ratio (Modified SAR), Cations, Anions, and Cation and Anion Balance were 
obtained by calculation using analytical data. The Cations reflect results for Calcium, Magnesium, Potassium, 
and Sodium; the Anions reflect results for Chloride, Fluoride, Nitrate, Sulfate, Carbonate, and Bicarbonate. 

A a In tS bes MY 208 

Lisa Norosky, Program  Mapaser Date 

3.7~9-295 |



Joblink: 811601 | | DATE: 09/07/94 

DATA SUMMARY REPORT 
| PAGE: 1 

Company: FOTH & VAN DYKE : 

Sample Point ID: LG-12-01 LG-12-01 LG-12-02 LG-12-02 LG-15 LG-15 
ETC Sample Number: MF9075 MF9078 MF9076 MF9079 MF9077 MF9080 

Sample Date: 940810 940810 940810 940810 940810 940810 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units —— 

ONVENTIONALS (AR55) 

Cyanide, Total mg/L <.020 - <.020 - <.020 - 
Chloride mg/L -989 - 1.02 - <.500. - : 
Nitrate as N mg/L 727 - .739 - -712 - 
Ammonia as N mg/L <.100 - <.100 - <.100 - 
pH std 5.70 - 5.70 - 5.50 - 

Alkalinity as CaCco3 mg/L 3.00 - <2.00 - 2.40 - / 
Alkalinity, Hydroxide as CaCO3 mg/L 0 - 0 - 0 - 
Alkalinity, Bicarbonate CaC03 mg/L 3.00 - <2.00 - 2.40 - 
Alkalinity,Carbonate as CaCO3 mg/L ) - 0 - 0 - 
Solids, total suspended | mg/L <5.00 - <5.00 - <5.00 - 

Total Dissolved Solids (TDS) mg/L 17.0 - 26.0 - 23.0 - 
Ww] Oil and Grease, (IR) mg/L <1.04 - <1.02 - <1.01 - 
> ,| Conductivity umhos 15.4 - 15.4 - 11.4 - 

| | Hardness as CaCo3 mg/L 6.00 - 6.00 - 6.00 - 
" Turbidity NTU 1.80 - 21.40 , - 1.60 - 
No 

| Fluoride mg/L <.100 - <.100 - <.100 - 
Nitrogen, Total Kjeldahl (TKN) mg/L .560 ~ .504 - .924 - 
Chemical Oxygen Demand (COD) mg/L 36.0 - 35.0 - 49.0 - 
Sodium Absorption Ratio (SAR) std 0 - 0 - 0 - 
Cations | meq/1 082 - .075 - .067 - 

Anions meq/1 297 - .270 - .259 - 
Cation and Anion Balance t -60 - -60 - -60 - 
Biochemical Oxygen Demand mg/L - <3.00 - <3.00 - <3.00 
Phosphorus mg/L - .024 - .025 - .037 
Phosphorus as P, dissolved mg/L - .015 - .014 - .025 

Sulfate as S04 mg/L - 10.0 - 11.0 - 10.0



Joblink: 811601 | DATE: 09/07/94 

DATA SUMMARY REPORT 
| PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: LG-12-01 LG-12-01 LG-12-01 LG-12-02 LG-12-02 LG-12-02 LG-15 LG-15 

ETC Sample Number: MF9075 MF9078 MF9081 MF9076 MF9079 MF9082 MF9077 MF9080 

Sample Date: 940810 940810 940810 940810 940810 940810 940810 940810 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units , 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Iron mg/L - - .110 - - .110 - - 

Manganese : mg/L - - 017 - - .015 - - 
Antimony, Total . mg/L <.005 - - <.005 - - <.005 - 

Arsenic, Total — mg/L <.005 - - . €.005 - - <.005 - 

Barium, Total mg/L <.010 - - <.010 - - .011 - 

Beryllium, Total mg/L <.005 - - <.005 - - <.005 - 
Boron, Total mg/L <.100 - - <.100 - - <.100 - 

Calcium, Total mg/L 1.20 - - 1.14 - - 1.34 - 
Chromium, Total | mg/L <.020 - - <.020 - - <.020 - 

Iron, Total mg/L .148 - - .141 - - .171 - 

Uo 
* | Magnesium, Total mg/L <.500 - - <.500 - - <.500 - 

|| Manganese, Total mg/L .017 - - .016 - - .100 - 
‘°| Molybdenum, Total mg/L <.020 - - <.020 - - <.020 - 
No| Nickel, Total mg/L <.030 - - <.030 - - <.030 - 
\o} Selenium, Total mg/L <.005 - - <.005 - - <.005 - 

Silver, Total mg/L <.010 - - <.010 - - <.010 - 
Sodium, Total mg/L <1.00 - - <1.00 - - <1.00 - 

Thallium, Total mg/L <.005 - - <.005 , - - <.005 - 

Potassium, Total mg/L - .870 - - -710 - - <.600 

Sample Point ID: LG-15 
ETC Sample Number: MF9083 

Sample Date: 940810 
Facility Code: FVDGRNBCMC , 

Parameters Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Iron mg/L .137 
Manganese mg/L 101 
Antimony, Total mg/L - 
Arsenic, Total mg/L - 
Barium, Total mg/L - 

Beryllium, Total mg/L - | 

Boron, Total mg/L -
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@ ENVIRONMENTAL LABORATORIES 

January 9, 1995 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 
Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project . | 

Battelle Results for August 1994 Surface Waters 

Dear Mr. Janeshek: 

Enclosed are reports on PACE report paper summarizing Battelle results 

For surface water samples collected in August, 1994. Ina FAX dated 

11/23/94 responding to PACE’s submittal of the June and July Battelle 

data, you requested that PACE submit a summary report for these three 

months on PACE letterhead. An electronic deliverable summarizing the 

results is also included in this submittal. : 

The results are not blank corrected. Included in this submittal are 

sensitivity checks, raw data and data summaries. Direct analysis of 

: | water by ICP-MS (without a digestion) was used for Al. For the total 

recoverable analysis of Cd, Cu and Pb, a preconcentration step was 

Followed by quantification using ICP-MS. Total recoverable mercury 

was analyzed by cold vapor atomic fluorescence. Zinc and chromium 

were analyzed by direct GFAA without a digestion. : 

The detection limit for cadmium in this report is listed as 0.006 

ug/L. The detection limit in the June and July reports was reported 

at 0.002 ug/L. For each batch of samples and because of the sensitive 

nature of the analyses, Battelle performs a detection limit study 

using the current batch of reagents and standard solutions. The 

detection limits are consistent from batch to batch with slight 

changes noted such as the one mentioned for cadmium. 

If you have any questions concerning this submittal, feel free to 

contact me at (612) 525-3454. 

| Sincerely, 

pcre A . Cryer 

Steven R. Crupi | 

Project Manager —— 

© Enclosures 

1710 Douglas Drive | } An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5542 3. 7-9-300 
FAX: 612-525-3377 | 

SE SERPS



( - RAPORATE o 

ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS @ 

Foth & Van Dyke & Associates January 03, 1995 
2737 South Ridge Road PACE Project Number: 941219509 
P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Battelle August Surface Waters 

PACE Sample Number: 10 0300730 10 0300756 10 0300764 

Date Collected: 08/08/94 08/08/94 08/08/94 

Date Received: 08/15/94 08/15/94 08/15/94 
Client Sample ID: SG-CC-0 1 SG-CC-2 SG-1 
p , Unit MDI 

METALS BY LOW--LEVEL ANALYSES 
Aluminum ug/L 0.20 34.0 35.0 17.6 
Cadmium tig/L 0.006 NOD 0.00f ND 
Chromium wa/L .20 0.34 0.42 0.34 

Copper ug/L 0.030 0.597 0.505 O.598 
Lead | ug/L 0.002 Q.231 0.218 M307 
Mercury ng/L 0.10 2.56 2.46 3.60 

Zine ug/L 0.39 1.56 1.39 3.73 © 

Minneapolis, MN 55422 SO 

TEL: 612-544-5542 : _9.. 

FAX:612-525-3377 3.7-9-301 |



CIC 
INCORPQRATED 

© ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 
Paye 2 PACE Project Number: 941219509 

Client Reference: Battelle August Surface Waters 

PACE Sample Number: | 10 0300772 10 0300780 10 0300802 
Date Collected: 08/08/94 08/08/94 08/08/94 
Date Received: 08/15/94 08/15/94 08/15/94 
Client Sample ID: SG-V SG-AB SG-19 
‘Parameter Units MOL WO 

SUBCONTRACT ANALYSTS 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 23.7 4.5 38.0 
Cadmium ug/L 0.006 0.006 ND 0.014 
Chromium ug/L 0.20 0.42 0.34 0.51 
Copper ug/L 0.030 0.532 0.466 0.406 
Lead ug/L 0.002 0.174 - 0.060 0.315 

| Mercury ng/I 0.10 1.52 1.06 5.60 

Zine | ug/L. 0.3!) 2.69 1.74 4.90 

1710 Douglas Drive An Equal Opportunity Employer 

Minneapolis, MN 55422 
TEL: 612-540-8542 3./7-9-302 
FAX:612-525-3377



© 
ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 

Page 3 PACE Project Number: 941219509 

Client Reference: Battelle August Surface Waters | 

PACE Sample Number: 10 0300810 10 0300829 10 0300837 

Date Collected: 08/08/94 08/09/94 08/09/94 

Date Received: 08/15/94 08/15/94 08/15/94 

Client Sample ID: SG-30 $G-2 SG-3 

Parameter Units MOL oO 

SUBCONTRACT ANALYSTS 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 38.9 22.1 11.9 

Cadmium | ' ug/L 0.006 0.006 NO ND 

Chromium ug/L 0.20 0.76 0.51 0.34 

Copper | ug/L 0.030 0.42] 0.325 0.515 

Lead ug/L 0.002 9.280 0.146 0.088 

Mercury ng/L 0.10 2.33 2.10 — 7.95 

ine Wash ).39 5.0 3.47 5.38 

a 
1710 Douglas Drive An Equal Opportunity Employer | 

Minneapolis, MN 55422 . 
TEL: 612-544-5542 

FAX:612-525-3377 3.7-9-303



© ENVIRONMENTAL LABORATORIES REPO RT 0 F LABO RATO RY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 
Page 4 PACE Project Number: 941219509 

Client Reference: Battelle August Surface Waters 

PACE Sample Number: 10 0300845 10 0300853 10 0300861 
, Date Collected: 08/09/94 08/09/94 08/09/94 

Date Received: 08/15/94 08/15/94 08/15/94 
Client Sample ID: SG-6 SG-E LG-7 
Parameter Units -MDL OO 

| 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 8.3 12.5 33.5 
Cadmium | ug/L 0.006 ND ND 0.048 
Chromium ug/L 0.20 0.5] 1.35 0.25 
Copper ug/L 0.030 0.299 0.252 0.585 
Lead ug/L 0.002 0.066 0.090 0.445 
Mercury ng/L 0.10 0.80 0.86 1.73 

Zinc ug/L Q.39 3.12 0.95 9.03 

1710 Douglas Drive An Equal Opportunity Employer 

Minneapolis, MN 55422 
TEL: 612-544-5542 ; 3 . 7-9—304 

FAX:612-525-3377



pace. ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS @ 

Mr. Russell Janeshek January 03, 1995 

Page 5 PACE Project Number: 941219509 

Client Reference: Battelle August Surface Waters 

PACE Sample Number: 10 0300870 10 0300888 10 0300896 

Date Collected: 08/10/94 08/10/94 08/10/94 

Date Received: | 08/15/94 08/15/94 08/15/94 

Client Sample ID: | LG-1] LG-13 LG-15 | 

Parameter Units MDL UO 

SUBCONTRACT ANALYSTS 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 11.7 90.4 38.6 

Cadmium ug/L 0.006 0.006 0.015 ND 

Chromium ug/L 0.20 0.34 0.42 0.34 

Copper ug/L 0.030 0.764 0.717 0.318 

Lead ug/L 0.002 0.077 0.687 0.120 

Mercury ng/L 0.10 1.09 2.39 1.29 

Zinc ug/L 0.39 3.30 7.46 4.17 

a 
1710 Douglas Drive An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7-—9-305 
TEL: 612-544-5542 

FAX:612-525-3377



f NCGOAPORAT. ED 

© ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek January 03, 1995 

Page 6 PACE Project Number: 941219509 

| Client Reference: Battelle August Surface Waters 

PACE Sample Number: 10 0300900 10 0300918 
Date Collected: 08/10/94 08/10/94 
Date Received: 08/15/94 08/15/94 
Client Sample ID: LG-12-01 LG-12-02 
Parameter Units MDL Oo 

QUBCONTRACT ANALYSIS 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 62.3 62.0 
Cadmium | ug/L 0.006 0.006 0.007 
Chromium ug/L 0.20 0.51 0.68 
Copper ug/L 0.030 3.49 2.97 
Lead ug/L ~~ 0.002 0.493 0.518 
Mercury ng/l. 0.10 2.82 2.94 

Zinc ug/L 0.39 6.42 7.38 

These data have been reviewed and are approved for release. 

Ata RR ~ Cory . 

steve Crupi 
Project Manager 

1710 Douglas Drive | An Equal Opportunity Employer | 

Minneapolis, MN 55422 

TEL: 612-544-5542 3. /-9-306 
FAX:612-525-3377



Pace 
} 

ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS @ 

Mr. Russell Janeshek FOOTNOTES January 03, 1995 

Page / | for pages 1 through 6 PACE Project Number: 941219509 

Client Reference: Battelle August Surface Waters | 

MDL Method Detection Limit 

ND Not detected at or above the MOL. 

a 

1710 Douglas Drive An Equal Opportunity Employer 

Min lis, MN 55422 

TEL: 612-560-5562 3. 7-—9~307 
FAX:612-525-3377



September 1994 
Surface Water Laboratory Data 

3.7-9-308



pace 
ENVIRONMENTAL LABORATORIES 

February 17, 1995 

Mr. Russell Janesnek 

Foth & Van Dyke 

2737 S. Ridge Rd. 

Green Bav, WI 54307-9012 

| Re: Crandon Mining Company Project - 

September 1994 Surface Water Sampling 

Report Update to include Battelle Low Level Metals 

Dear Mr. Janeshek: 

Enclosed are an updated analytical report, low level metal raw data 

package and an updated electronic deliverable representing the surface 

7 water samples collected in September, 1994. The enclosed summary 

report and electronic deliverable have been updated from our previous 

© submittal for this event to include low level metals analysis results 

from Battelle. 

This package contains copies of the chain of custody records 

| documenting the transfer of samples to Battelle. The summary report 

and project narrative received from Battelle is also included in this 

Submittal. Battelle employed EPA Method 200.8 for the ICP metals and 

cold vapor atomic fluorescence for mercury. : 

If you have any questions or comments concerning the data submitted, | 

7 feel free to contact me at (612) 525-3454. 

Sincerely, | 

Steven R. Crupi 

Project Manager 

Enclosures 

1710 Douglas Drive North An Equal Opportunity Employer 

_ Minneapolis, MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377 3.7-9-309 “ER 29 1995



, ( aQace 
(NC OR P OR AT EOD © 

THE ASSURANCE OF QUALITY 

October 14, 1994 

Mr. Russell Janeshek 
Foth & Van Dyke 
2737 S. Ridge Rd. 
Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - 
September 1994 Surface Water Sampling 

Dear Mr. Janeshek: | | | | 

Enclosed are the analytical report, raw data package and 
electronic deliverable representing the samples received on 
September 8 and 9, 1994. This group of samples represents the 
September 1994 surface water sampling round. Analysis results in 
this submittal cover tests performed at PACE and Northern Lake 
Service. The enclosed summary report and electronic deliverable 
will be reissued when the results from the Batelle analyses are 
received and incorporated. © 

Attached to this letter are copies of the chain of custody 
records. Also attached to this letter is a table cross 
referencing the PACE sample identification, the Northern Lake 
Service Identification and the sampling point identification. 
Copies of the chain of custody records for samples received at 

| Northern Lake Service (NLS) are also attached to this letter. | 

| Samples were sent to PACE, NLS, and Batelle. A summary of the | 
where each of the analyses were performed follows below. 

PACE - Alkalinity, F, Cl, COD, NH3, TKN, Cyanide, total 
| and dissolved metals (standard detection levels), 

NO3, pH, Turbidity . 

NLS - BOD, TP, Dissolved P, K, S04, TSS, TDS, O&G, 

Hardness | 

Batelle - Low-level metals (Al, Cd, Cr, Cu, Pb, Hg, Zn) 

NLS will be performing the NO3, pH and Turbidity tests in future 
surface water sampling events because of holding time problems 
encountered with the samples being shipped to PACE. Delivering 
the samples to NLS on the day of collection for these tests will 
reduce the chance of missed holding times. 

1710 Douglas Drive North | | | An Equal Opportunity Employer | 
Minneapolis, MN 55422 | 
TEL: 612-544-5543 3./7-9-310 
FAX: 612-525-3377



September Surface Waters 

10/14/94 
page 2 of 2 

TSS was not conducted for this round because the samples were 
filtered at NLS prior to an aliquot being taken for this 
analysis. 

Sulfate was not analyzed for eleven samples. The reason the 
analyses were not conducted is unknown. This omission was 
discovered on 10/05/94 while reviewing a FAX'd report from NLS. 
Paul Knuth (NLS) was contacted on 10/06/94 regarding this 
situation and was uncertain as to the reason for the omission. 
Bill Scruton (PACE) and I notified you of this situation during a 
conference call on 10/06/94. The samples affected are listed 
below. 

SG-CC-01 SG-30 | 

SG-CC-02 SG-6 — 

SG-Y_. SG-2 

SG-V SG-3 
SG-AB SG-E 

© SG-19 

The quality control summary for the analyses performed at NLS is 
| included in the NLS raw data submittal. 

If you have any questions or comments concerning the data 
submitted, feel free to contact me at (612) 525-3454. 

Sincerely, | 

Akin R. Cope | 

: Steven R. Crupi 
Project Manager 

Attachments/Enclosures 

3./-9-311



Crandon Mining Company Project - | 
September 1994 Surface Water Sampling 

Sample Cross Reference | 

Sample ID PACE ID NLS ID 

SG-CC-QO1 20860.4 63899 

SG-CC-02 20861.2 63900 

SG-Y 20862.0 63901 
SG-V 20863.9 63902 

SG-AB 20864.7 63903 

SG-19 20865.5 63904 

SG-30 20866.3 63905 

SG-6 20867.1 63906 

SG-2 20868.0 63907 

SG-3 20869.8 63908 
SG-E 20870.1 63909 : 
SG-D11 20871.0 -~---- | 
SG-D12 20872.8 ----- 

LG-12 20954.6 64057 
LG-11 20955.4 64058 

LG-15-01 20952.0 64059 © 

LG-15-02 20953.8 64060 

| LG-7 20956.2 64055 

LG-13 20957.0 64056 

SG-D05 20958.9 ----- 

3.7-9-312
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eh T= no. OSSOL 
alm”! ae 4 NORTHERN LAKE SERVICE, INC. 

oe digbage” _ eS 
: ty it we a RE ee ° * ° 

, 
we gee: se Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

Oe creSeeggatn Sey: Pern 

Sa Ee: 400 North Lake Avenue © Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
Toe j Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. Mo. 721026460 

RETURN THIS FORM WITH SAMPLES. 

CLIENT } | PROJECT TITLE 
OTH. Van DX KE RAaw0an JOrnrve Co. S.W. 

ADDRESS PROJECT NO. : , 

CITY STATE ZIP CONTACT PHONE 

GREEN Aa - VIL S4307 | Aivss JAnesHeuc Aig - 477 -R Tow 

ITEM fae] Roo | Seale SAMPLE | GRAB/ 
NO. FSS save DATE Type | comP. [eaelPs laa] [| COLLECTION REMARKS 

(21)%900| sa-cc-o2 | | porl » | » [ite i-| | [oo 
Wpagel| sa-y | | 2! | | | toto] | fo 

*aqoa| so-v | | avo | | Td) | cP cP 
2° )3903| s.-4ae | | svi | | [| iit) |) | [| fo 
piezaoy| soe |] sol | | | [t,t] | | 
7 |h390s| se 30 || evi | | | [i,t], ) [| [oo 
*§39%b| so. |} yer | | | tei) | fo 
*\p2907| se-2 [se past | |] [iti th | | fo 
10. 0 13908| se 3. |)  joooi | | | Tiii,] [| | 

39091 so-e |} Jal | |) iiivh) | fo 
ete 
SAMPLE TYPE: } . CONTAINER PRESERVATIVES & PREPARATION 

: SW = surface water OW = drinking water PROD = product ‘| Px plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 
GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochioric acid 

describe others describe others 

COLLECIED BY (signatures) CUSTODY SEAL NO. (IFANY) DATE/TIME 
ILC area WUté s300 

RELINQUISHED BY 4éignature) RECEIVED BY (signature) DATE/TIME 

| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

| 

DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME 

| JAAS Cam cht: . VD 7 IRF 1300 

RECEIVED AT NES BY (signature) _.. |. DATE/TIME CONDITION i TEMP., 
/ AA <l go G -~ od 7 g 2? v l ISS -~7.¢ 323 Da : - 

és ve SEAL # REMARKS & OTHER INFORMATION - 
@ 

| 

rae 1: TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 
3, RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 3./7-9-313 

DUALICATE COPY



NORTHERN LAKE SERVICE, INC. | 

400 NORTH LAKE AVENUE 

CRANDON, WI 54520 (715)478-2777 , ORDER OF ANALYSIS © 

RESULTS ORDERED BY: CHAIN: OF: CUSTODY:"RECORD: NUMBERS) OSE. Cha TY, 

| Po 77? ¢ Van O VK oC QUOTATION: NUMBER 220 Eis he ttt cine teat ee . 

: fuss Nan EsHeK_ Pd 
| 

ANALY ZEB: FOR: DISSOLVED... OR:: TOTAL::. PARAMETERS? ': | 

| Cd 
{SEND RESULTS! TO sinc ck ge SEND: INVOL CE DO 2g 5 ee ee pe 

i 
- 

Co 

" - 
{ 

Note "L" for low level ICP analysis, and "E" for furnace analysis. 

Samples on line #s:____ /"-~ //_ ___séttto bw analyzed for the parameters checked below: 

HI Alkalinity, total H Cyanide, total a Phenols LH Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

C] Aluminum CJ Fluoride Tot. reactive (] BNAs by 625/8270 

{] Antimony CJ Hardness [] Dis. reactive C] Chlorinated Hydrocarbons by 612 

C] arsenic [1 Iron A Potassium (] Haloethers by 611 

Barium Lead | | Seleniun Nitrosamines by 607 

Beryllium Magnesium |_| Silica Pesticides-Organochlorine by 608/8080 

8.0.D.°5 Manganese | || Silver Pesticides-Organophosphate by 8141 

Boron Mercury |_| Sodium PCBs by 608/8080 

Cadmium Mol yodenum |_| Solids, total Phenols by GC 604/8040 

CJ calcium C] Nickel Bd Tot. dissolved C] phenoxy Acid Herbicides by 8150 

OC c.0.0. (J Nitrogen, total Tot. suspended (J tetp-metats [J tcip-vocs [J TCLP-8NAs 

(] chloride C] ammonia C] sulfate C] TcLp-pesticides/herbicides 

Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite Surfactants (MBAS) -py EPA 8021 

Cobalt Nitrate + Nitrite Thallium -by EPA 624/8240/8260 

Coliform, fecal Total Kjeldahl Tin -by EPA 524.2 (SDWA) 

Color Total Organic ,1.0.C. BTEX by 8020 

C] conductivity a Oil & Grease CJ) Turbidity [J pvocs by 8020 

C] copper pH (J Vanadium [] Gro-w! Modified [] Gro+pvocs 

C] CJ Cj Zine (C] DRO-wI Modified : 

Oj on CJ Munie.Studge,WI. List (J PAHs by 610LC/8310 

Samples on line #s: to be analyzed for the parameters checked below: 

CJ Alkalinity, total CJ cyanide, total C] Phenols ([] Acid Extractables by 625/8270 . 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum _ Fluoride Tot. reactive BNAs by 625/8270 

LJ Antimony = Hardness Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic Iron Potassium Haloethers by 611 

Barium Lead | Selenium Nitrosamines by 607 

C} Beryllium CJ Magnesium CI silica C] Pesticides-Organochlorine by 608/8080 

CJ 8.0.0.-5 C] Manganese’ CJ silver CC} Pesticides-Organophosphate by 8141 

CJ Boron CJ Mercury [] sodium [J pc8s by 608/8080 

4 Cacmium H Molybdenum Solids, total Ly Phenols by GC 604/8040 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

C.0.0. Nitrogen, total Tot. suspended TCLP-metats [J] retp-vocs [J TCLP-sNAs 

Chloride Ammonia Hy Sulfate TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

C] chromium, hexavalent [] Nitrite - (1 surfactants (MBAS) = C) -by EPA 8021 

C) cobalt C] Nitrate + Nitrite (J Thallium ‘os -by EPA 624/8240/8260 

C] coliform, fecal C) Total Kjeldahl” C) Tin C) -by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

Conductivity Oil & Grease Turbidity pyocs by 8020 

Copper pH Vanadium GRO-WI Modified | (] Gro+pvocs 

—_— Zine ORO-WI Modi fied 

—_ ee Munic.Sludge,WI List PAHs by 610LC/8310 

SPECIAL INSTRUCTIONS: oe 

a
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4 / a tee, _ 

A TFs - | wo. 10594 
2 _. NORTHERN LAKE SERVICE, INC. | 
J tee Analytical Laboratory and Environmental Services 4 ce] Anau v SAMPLE COLLECTION anp 

“3397 400 North Lake Avenue « Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
OLD ma Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. Xe. 721026460 

iETURN THIS FORM WITH SAMPLES. 

’ CLIENT . PROJECT TITLE ; _ 

ForH ’ Van OrKe . 7 aan Dow Szprnr Co wy. 
ADDRESS PROJECT NO. an 

-_ -” * 7? 4s 2737 3S. Kroge be G3COF? 
CITY . STATE ZIP CONTACT am | PHONE 

Sree LAr WL 54307 | fuss SANesHe | 
ITEM | Sgt oe | COLLECTION SAMPLE GRAB/ | eg wc PN twee, See” | Soe eRe] couscnownewanns 

Wboyess | 26-7 |V7Y poxel swlesl+|,[/| [| fo 
2 Iueslo| 66°F | fy voo| f | | telly] | | 

‘ 2 3 lyos7| 2e-/2 Wefee W20| {| | | | ityt it [| Pp 
“inuost| ve-/ |) - om | |? Le |p 
lose | ce-ss-0) | / vx |\ |{ [tit 7) | [| 
40 l00 sou |f  yxol | TP Tiled it | po 

7 | a ee ene ees es ed sd 
a a Re ee es ed ed 
2 | a ee es es ed ed 

0. | a Re es es ed ee 
1] po 
2. | oo 
SAMPLE TYPE: . CONTAINER ~ PRESERVATIVES & PREPARATION 

| SW = surface water OW = drinking water PROD = product P.= plastic NP =nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochioric & 
GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others describe others 

COLLECTED _BY (signatures) ~ CUSTODY SEAL NO. (IF ANY) DATE/TIME a ~ 7 ro” . -f, f a 

“ ap . a f sae C YS ge ’ >! $/2/9 4 A FGO 

RELINQUISHED BY (sighature) - RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME ) 

DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME 
mane ’ . , —— * 17 , 

RECEIVED AT NLS BY Jsignature) —T-DATE/TIME , | CONDITION TEMP. | oy L] 4-fé I fue J.2° Sey 4H hee -/)e “fp chi? 
INTACT? SEAL # REMARKS & OTHER INFORMATION 

Fives “ CIno 

-meamsmaaal || TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY: : ¢



YE A PAARL A eS a rg ats 

270 NORTH LAKE AVENUE 

23NDON,’ WI 54520 (715)478-2777 
ORDER OF ANALYSIS 

TZSULTS ORDERED BY: [CHAIN OF: CUSTODY: RECORD: NUMBER geese 

Eo Van OFKE : 
OTH . V/: AW TAKE 

QUOTATION: NUMBER S33
8. JACI ete eee 

Sm Russ Savesien [ 

a 
SEN DF RESULLS TO see ee ee eq |[ SENDSINVOICE:TO Seti,

 Se gate Thess Carry 2 | 

y 
. 

Pace PACE 3 

fote "L" for low level ICP analysis, and "FE" for furnace analysis. 

Samples on line #B: / -6 to be analyzed for the parametars checkad below: 

TJ Alkalinity, total H Cyanide, total Phenols Ly Acid Extractables by 625/8270 

“1 Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

~] Aluminum CJ Fluoride Tot. reactive [] sNAs by 6295/8270 
. 

~] Antimony ‘C] Hardness Dis. reactive C] chlorinated Hydrocarbons by 612 

~] Arsenic C] tron (F potassium [] Haloethers by 611 

|) Sariun Lead ] Selenium Nitrosamines by 607 

Sery(Lium Magnesium |_| Silica Pesticides-Organochlorine by 608/8080 

¥ 3.0.0.-5 Manganese {Jj Silver Pesticides-Organophospnate by 8141 

__| 8oron Mercury Lf Sodium . CJ pc8s by 608/8080 

7] cacmium Mol yodenum | 1 solids, total Phenols by GC 604/8040 | 

~j Caleiun [] wickel Si oTot. dissolved CJ] Phenoxy Acid Herbicides by 8150 | 

2) C.0.0. (J Nitrogen, total Tot. susperxed Cltcup-mecats (Co rtctp-vocs (J Tcp-snAs 

] chloride [] Ameaonia TB sulfate C] TceLP-pesticides/herbicices 

7] Chromiun Nitrate || Sulfide vocs by EPA 601+602 or 8010+8020 

| Chromium, hexavalent Nitrite | | Surfactants (MBAS) -oy EPA 8021 | 

| Cobalt Nitrate + Nitrite (J Thallium -by EPA 624/8240/8260 

: | Coliform, fecal Total Kjeldahl | Tin “by EPA 524.2 (SOWA) 

~] Color Total Organic r] T.0.c. BTEX by 8020 ; 

]} Conductivity Oil & Grease C] turdidity (J pvocs by 38020 

7] Copper pH (] Vanadium [] Gro-wi Modified (1) Gro+pvocs 

= Cl [] Zine C] oRO-WI Modi fied 

| Cj [J Munic.Studge,Wi List (J PAHs by 610LC/8510 

Samples on line #2: to be analyzed for the parameters checked below: 

Cl Alkalinity, total [] cyanide, total CI Phenols CJ acid Extractables by 625/8270 

Alkalinity, bicarb. Amenab|e Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum Fluoride Tot. reactive BNAs by 625/82/0 

|_| Antimony Hardness Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic Iron Potassium Haloethers by 611 

{_} Barium Lead Selenium Witrosamines by 607 

|_| Serytlium C] Magnesium C) silica C] Pesticides-Organochlorine by 6083/8080 

T} 3.0.0.-5 C] Manganese C] silver C] pesticides-Organophosphate by 8141 

L] Boron C] Mercury . C] sodium CJ] pcas by 608/8080 

4 Cacmium bh ¥olybdenum Solids, total H Phenols by GC 604/8040 

‘_j Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

q C.0.9. A Nitrogen, total Tot. suspended A TCLP-metals a TCLP-VOCs (J teiP-SNAs 

‘| Chloride Ammonia Li Sulfate — TCLP-pesticides/herbicides 

__J Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

(] Chromium, hexavalent Cj] WNitrite ([] surfactants (MBAS) CJ -by EPA 8021 

C] Cobatt C] Nitrate + Nitrite (J Thalliun O -by EPA 626/8240/8260 

C] Coliform, fecal CJ Total Kjetdaht ~O Tin C “by EPA 526.2 (SOWA) 

: Calor H Total Organic. .. ie iE by 8020 

Conductivity Oil & Grease Turbidity pvocs by 8020 

Copper pH Vanadium GRO-WI Modified  [] cao+pvocs 

Zine ORO-WI Modi fied 

C 
Munic.Sludge,WI List PAHs by 610LC/8310 

© 

SPECIAL INSTRUCTIONS: 
nnn nl 

3.7-9-316



PN CORPORATE D | CHAIN-OF-CUSTODY RECORD 
THE ASSURANCE OF QUALITY | Analytical Request . 

Client For?/ . Van Dre Report To: Ross Nawes HE Kr Pace Client No. L804 / ? 

Addess 2737 3S. Roe RE RS Bill To: FYO Pace Project Manager WHS | 

. CREE Bay Wr 54307 P.O. #/Billing Reference 97 3CO47 Pace Project No. Fz/p JOE. SOd 

Phone 4. + - 49 7 -ASOO , Project Name / No. CRAnoda Mite Cs S.u/. “Requested Due Date: ; 

Sampled By (PRINT): | cr ANALYSES 
y REQUEST 

<] 
Sampler Signature Date Sampled 2 fr 

| ra | 
bal a Regdneeke ene Praag a Ta . z 2 g S x | 1 \( ee Sd emer mems S| SS} | F) OR REMARKS 
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5 S¢-AL «1134 Lt.7 entero. ee 

7 SG-30 1530 | lop glo 21 6 6 fo 

8 SG -¢ e451 4 log |S att od 0 
aaa a a ced A cc CBB 

ne Str 2D ford Vee oh EX | 47/94 1300 

Additional Comments , . E 4 ex | / ‘ef Stace Vo pu) 20 

| SEE REVERSE SIDE FOR INSTRUCTIONS
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ne aaBuEaREE aF GACT CHAIN-OF-CUSTODY RECORD 

Client KotH . Vani D YA Report To: huss < aN ESHE: K_ Pace Client No. VOCIM 

Address 973 7 S. ROOG Ss Reo | Bill To: F / 0 Pace Project Manager WH S 
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Ce PTT EEE ee me Gg f 

| Sco ore [10M "ea Wie | FEb — KX 7/94 13060 
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IN coRPORATED . CHAIN-OF-CUSTODY RECORD 
THE ASSURANCE OF QUALITY | . Analytical Request 

cient Jp7et : Van Or Ke | Report To: Ass . lavesteK Pace ClientNo. “SOG __ 

Address -2 737 SS. Rx DGE Reb Bill To: E VD Pace Project Manager Lirts 

CREE Ary Ur 4 3d7 P.O. #/ Biling Reference 93C0 49 Pace Project No. GCKTER SOY - 

Phone +/ 4. - 497 -AS O09 Project Name / No. ( ZAN0OAN Mcnx<tne Cs S.W, *Requested Due Date: | 

Sampled By (PRINT): we PRESERVATIVES ANALYSES —_ 
_ - ul REQUEST 

Scorr SAnss ov Soe Austr0 = a 
<<] w 

Sampler Signature Date Sampled zZ rr 
O 

96/9 8] See 
Grand. i} WwW * 

arr , | , were —| 2/9/06] < itt 
oe os SAMPLE BescriptioN co. cc. 222 St ibemetloateme O}| Z| of 2 ree uae enemas S| S| x) =| S // REMARKS _ 

1 | , v 
[| SGDIX ogee! doo only 

Uo 2 SC-2 

& 4 . : - tee, - Sete emer ce ea ee ees e one - ‘ ne a = ee - . fe " ete ae - , : fof ep. . . . 

Re | 

: oye Autre ms a fe GETS gee ete ee tae ania eK eee ys CREE erat : Tee ee me a es 7 yaeees meee care re * 7 Lees aad a 7 tes, Coote : 

6 | | | : coe Papa Pes a a | 

coy Torso cmymp we cees pears TEIN Tae re sere MRE TAR TI TTT oper sniygeras map R ee ae oP SE ET ER eee peers) Po teret gs cesarean mes Sorcerer nn -- 

ae er rer re ae oo 4 oe ; a 7 a as Parr —— 7 = 5 ae Sala isagaloley ee at os oe a ; an ; we on: me Se aot eran . a ' Lo vs ; max <) _ 

Feed ee sei nen gE Meas aT Cena al rn al Etre ree le eRe ees 

— S00 Comoe [fini thee EN) LE Vtg /300 
Additional Comments | ee FES LEK oo AYMs SULE. Uy Hoo 

“Ege at i vee cee EY Re ST TT eT ee eT : ? oe ° - pret ee e 

ORIGINAL SEE REVERSE SIDE FOR INSTRUCTIONS



5 sane: f. @ 

INCORPORATED -CHAIN-OF-CUSTODY RECORD 
THE ASSURANCE OF QUALITY Analytical Request « e 

Client Corl : VAN ORK S Report To: huss , lawesH EK Pace ClientNo. § /ASO*WF 

Address 2737 5. Kroce Roh pute: FF VO Pace Project Manager WHS 
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Phone 414 ~ 47 7-ASOO . Project Name /No.CRAN oom MipLrne G S.W. ‘Requested Due Date; 

Sampled By (PRINT): | 2 ANALYSES _ 
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THE ASSURANCE OF QUALITY Analytical Request . 

Client Ag’. YAW O Ke Report To: {USS ANE SHE Ye Pace Client No. /8 Oe//P _ 
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pace. ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS @ 

Foth & Van Dyke & Associates February 17, 1995 

2737 South Ridge Road PACE Project Number: 940908508 

P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208604 10 0208612 10 0208620 

Date Collected: 09/06/94 09/06/94 09/06/94 

Time Collected: 09:20 09:20 11:30 

Date Received: 09/08/94 09/08/94 09/08/94 

SG-CC-01 SG-CC-02 SG-Y 

Parameter Units —MDL __ 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 120° 110 98 : 

Solids, Total Suspended NA NA NA 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total | mg/L 0.05 0.025 0.027 0.034 - 

Oil and Grease mg/L 1 ND 7.0 6.2 

Biochemical Oxygen Demand, 05 Day mg/L 2 ND ND ND © 

Hardness, Total as Calcium Carbonate mg/L 5 82 84 64 

Potassium mg/L 1.0 ND ND ND 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 44.5 44.8 an. | 

Cadmium ug/L 0.006 ND ND ND 

Chromium ug/L 0.30 0.565 0.727 0.515 

Copper | ug/L 0.030 0.163 0.225 0.270 

| Lead ug/L 0.002 0.13] 0.133 0.198 

— Mercury ng/L — 0.10 1.67 1.55 1.33 

Zinc ug/L 0.39 0.969 0.900 1.84 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 76 75 54 

Alkalinity, Carbonate mg/L 9 ND ND ND 

— Alkalinity, Hydroxide mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 76 75 54 

Anions Meq/L 1.302 1.286 0.941) 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance os % 0.01 10.82 11.20 10.85 

NN | 

1710 Dougias Drive North An Equal Opportunity Employer 

Minneapolis. MN 55422 
TEL: 612-544-5543 

FAX: 612-525-3377 3./-9-322



© REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek February 17, 1995 

Page 2 PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208604 10 0208612 10 0208620 
Date Collected: 09/06/94 09/06/94 09/06/94 
Time Collected: 09:20 09:20 11:30 
Date Received: 09/08/94 09/08/94 09/08/94 
Client Sample ID: SG-CC-01 SG-CC-02 SG-Y 
Parameter Units MDE Lo 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Cations Meq/L 71.618 1.610 1.171 
Chemical Oxygen Demand, Low Level mg/L 20 23 25 30 
Chloride mg/L 1 2 2 2 

Cyanide, Total mg/L 0.02 ND ND ND 
Fluoride, Soluble mg/L 0.1 ND ND ND 
Iron, dissolved mg/L 0.050 0.11 0.1] 0.062 

Manganese, dissolved : mg/L 0.010 ND ND ND 
Nitrogen, Ammonia mg/L 0.1 ND ND ND 

©} Nitrogen, Kjeldahl mg/L 0.2 0.8 0.6 1.0 
Nitrogen, Nitrate mg/L 0.5 ND ND ND 
sodium Adsorption Ratio 0.099 0.100 0.106 
Thallium mg/L 0.005 ND ND ND 

Turbidity NTU 0.5 1.6 1.8 2.5 

pH 0.1 7.6 7.5. 7.6 

METALS BY ICP 
~ Silver | mg/L 0.010 ND ND ND 

Barium | mg/L 0.010 0.011 0.011 0:010 
Beryllium mg/L 0.010 ND ND ND 

— Calcium mg/L 1.0 V7 17 12 
Iron, total mg/L 0.050 Q.3/ 0.32 0.27 
Magnesium mg/L 0.50 8.3 8.2 6.0 

~ Manganese, total mg/L 0.010 0.050 0.050 0.050 
Sodium mg/L 1.0 2.0 2.0 1.8 
Nickel mg/L 0.030 ND ND NO 
Molybdenum mg/L 0.020 ND ND ND 

— Boron mg/L 0.20 ND ND ND 

METALS BY TRACE ICP 
Arsenic | mg/L 0.005 ND 0.006 ND 
Selenium ; mg/L 0.005 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377 3.7-9-323



ENVIRONMENTAL eos REPO RT 0 F LABO RATO RY ANALYSIS © 

Mr. Russell Janeshek February 17, 1995 

Page 3 | PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208639 10 0208647 10 0208655 
Date Collected: | 09/06/94 09/06/94 09/06/94 
Time Collected: 12:40 13:45 15:00 
Date Received: 09/08/94 09/08/94 09/08/94 

Client Sample ID: SG-V SG-AB SG-19 

Parameter Units MDL 

SUBCONTRACT ANALYSIS | 

INORGANIC ANALYSIS | | 
Solids, Total Dissolved mg/L 5 140 140 130 
solids, Total Suspended NA NA NA 
Phosphorus, Soluble mg/L 0.05 ND ND 0.018 
Phosphorus, Total mg/L 0.05 0.019 —6 0.022 0.035 | 

Oi) and Grease mg/L 1 5.6 6.5 ND 
Biochemical Oxygen Demand, 05 Day mg/L — 2 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 140 120 86 
Potassium mg/L 1.0 0.69 ND | ND 

METALS BY LOW-LEVEL ANALYSES | © 
Aluminum ug/L 0.20 24.9 9.26 32.1 
Cadmium ug/L 0.006 ND ND ND | | 
Chromium ug/L 0.30 0.617 0.817 0.358 

— Copper ug/L 0.030 0.304 0.177 0.613 
Lead ug/L 0.002 0.0925 0.0524 0.155 
Mercury ng/L 0.10 1.15 0.922 3.27 a 

Zinc | ug/L 0.39 0.795 0.547 2.89 

— JNORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS | | 
Alkalinity, Bicarbonate mg/L 5 99 110 70 
Alkalinity, Carbonate mg/L 5 ND ND ND 

— Alkalinity, Hydroxide mg/L 5 ND ND ND 
Alkalinity, Total as Calcium Carbonate = mg/L 5 99 110 70 
Anions Meq/L 1.707 0.085 0.029 
Antimony mg/L 0.005 ND ND ND 

 Cation-Anion Balance t 0.01 9.51 92.73 96 . 30 
Cations Meq/L 2.066 2.244 1.526 
Chemical Oxygen Demand, Low Level mg/L 20 20 ND 50 
Chloride | mg/L ] 3 3 ] 
Cyanide, Total ce mg/L 0.02 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 512-500-5543, 3. 7-9-324 | 
FAX: 612-525-3377



ret © Ce co REPORT OF LABORATORY ANALYSIS 
Mr. Russell Janeshek February 17, 1995 

Page 4 PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208639 10 0208647 10 0208655 
Date Collected: 09/06/94 09/06/94 09/06/94 
Time Collected: 12:40 13:45 15:00 
Date Received: 09/08/94 09/08/94 09/08/94 
Client Sample ID: | SG-V SG-AB SG-19 
Parameter Units MDL oO 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Fluoride, Soluble mg/L 0.1 ND ND ND 
Tron, dissolved mg/L 0.050 0.13 0.077 0.20 
Manganese, dissolved mg/L 0.010 ND ND ND 
Nitrogen, Ammonia mg/L 0.1 ND ND ND 
Nitrogen, Kjeldahl mg/L 0.2 0.6 0.6 0.8 
Nitrogen, Nitrate | mg/L 0.5 ND ND ND 

Sodium Adsorption Ratio 0.097 0.105 0.082 
Thal} ium mg/L 0.005 ND ND ND 
Turbidity NTU 0.5 ND ND ND 
pH 0.1 7.7 7.7 7.3 

METALS BY ICP : 
Silver mg/L 0.010 ND ND ND 
Barium mg/L 0.010 0.011 0.01] 0.9011 
Beryllium mg/L 0.010 ND ND ND 
Calcium mg/L 1.0 21 23 16 
Iron, total mg/L 0.050 0.26 0.16 0.29 
Magnesium | mg/L 0.50 1] 12 8.9 

_ Manganese, total mg/L 0.010 0.025 0.025 0.025 
sodium mg/L 1.0 2.2 2.5 1.6 
Nickel mg/L 0.030 ND ND NO 
Molybdenum mg/L 0.020 ND ND ND 

_ Boron mg/L 0.20 ND ND ND 

METALS BY TRACE ICP | 
Arsenic mg/L 0.005 ND ND ND 
selenium mg/L 0.005 ND ND ND 

1710 Dougias Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 

FAX: 612-525-3377 3.7-9-325



RT ONNENTAL MAO AT Ones REPORT OF LABORATO RY ANALYSIS © 

Mr. Russell Janeshek February 17, 1995 
Page 5 PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208663 10 0208671 10 0208680 
Date Collected: 09/06/94 09/06/94 09/07/94 
Time Collected: 15:30 16:45 08:15 
Date Received: 09/08/94 09/08/94 09/08/94 
Client Sample ID: SG--30 SG-6 SG-2 
Parameter Units MOL Lo 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 150 120 150 
Solids, Total Suspended NA NA NA 
Phosphorus, Soluble mg/L 0.05 0.019 ND ND 
Phosphorus, Total mg/L 0.05 0.047 0.017 — 0.020 
O11 and Grease mg/L ] ND ND ND 
Biochemical Oxygen Demand, 05 Day mg/L 2 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 130 100 120 
Potassium mg/L 1.0 ND 0.64 0.61 

METALS BY LOW-LEVEL ANALYSES © 
Aluminum ug/L 0.20 106 26.3 25.3 
Cadmium ug/L 0.006 0.00658 ND ND 
Chromium ug/L 0.30 0.944 0.418 0.558 
Copper ug/L 0.030 0.23) 0.190 0.154 
Lead ug/L 0.002 0.245 0.0879 0.0812 
Mercury ng/L 0.10 2.42 1.3] 0.982 | 

Zinc a ug/L 0.39 1.93 0.986 0.763 

INORGANTC ANALYSIS 

INDIVIDUAL PARAMETERS | 
Alkalinity, Bicarbonate mg/L 5 120 93 100 
Alkalinity, Carbonate mg/L 5 ND ND ND 

~ Alkalinity, Hydroxide mg/L 5 ND ND ND 
Alkalinity, Total as Calcium Carbonate = mg/L 4 120 93 100 
Anions Meq/L 0.000 1.524 1.695 
Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 99.95 11.97 10.89 
Cations Meq/L 2.484 1.939 2.110 
Chemical Oxygen Demand, Low Level mg/L 20 22 ND 20 
Chloride : mg/L l ND ND 2 
Cyanide, Total ow mg/L 0.02 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 

TEL: 612-544-5543 3.7-9-326 
FAX: 612-525-3377



® REPORT OF LABORATORY ANALYSIS 
Mr. Russell Janeshek February 17, 1995 
Page 6 PACE Project Number: 940908508 

| Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208663 10 0208671 10 0208680 
Date Collected: 09/06/94 09/06/94 09/07/94 
Time Collected: | 15:30 16:45 08:15 
Date Received: 09/08/94 09/08/94 09/08/94 
Client Sample ID: $G-30 SG-6 SG-2 
Parameter Units | 0) 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Fluoride, Soluble mg/L 0.1 ND ND ND 

| Tron, dissolved mg/L 0.050 ND 0.050 0.16 
Manganese, dissolved mg/L 0.010 ‘ND ND ND 
Nitrogen, Ammonia mg/L 0.1 ND — ND ND 
Nitrogen, Kjeldahl mg/L 0.2 0.6 0.6 0.7 
Nitrogen, Nitrate mg/L 0.5 ND ND ND 

Sodium Adsorption Ratio | 0.092 0.072 0.091 
Thallium mg/L 0.005 NOD ND ND 

© Turbidity | NTU 0.5 ND ND 1.7 
pH 0.1 8.0 8.1 7.6 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 
Barium mg/L 0.010 0.010 ND 0.011 
Beryllium mg/L 0.010 ND ND ND 
Calcium mg/L 1.0 28 19 22 
Iron, total mg/L 0.050 0.28 0.094 0.31 
Magnes tum | mg/L 0.50 12 VW 1 

Manganese, total mg/L 0.010 0.017 ND 0.050 
— Sodium mg/L 1.0 2.3 1.6 2.] 

Nickel mg/L 0.030 ND ND ND 
Molybdenum mg/L 0.020 ND ND ND 
Boron mg/L 0.20 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 
Selenium mg/L 0.005 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5543 —_9 
FAX: 612-525-3377 3.7-9-327
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS © 

Mr. Russell Janeshek February 17, 1995 

Page / | PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208698 10 0208701 10 0208710 

Date Collected: 09/07/94 09/07/94 09/07/94 

Time Collected: 10:00 11:30 

Date Received: 09/08/94 09/08/94 09/08/94 

Client Sample ID: $G-3 SG-E SG-D1 1 

Parameter Units MDL 

SUBCONTRACT ANALYSTS : 

INORGANIC ANALYSIS 
Solids, Total Dissolved ' mg/L 5 140 170 - | 

Solids, Total Suspended NA NA ~ 

Phosphorus, Soluble mg/L 0.05 ND 0.0040 - 

Phosphorus, Total mg/L 0.05 0.016 0.020 ~ 

O11 and Grease mg/L l ND ND - | 

Biochemical Oxygen Demand, 05 Day mg/L 2 ND ND - 

Hardness, Total as Calcium Carbonate mg/L 5 120 150 - 

Potassium mg/L 1.0 0.65 0.75 - 

METALS BY LOW-LEVEL ANALYSES | © 

Aluminum ug/L 0.20 49.9 29.0 - 

Cadmium ug/L 0.006 ND ND - 

Chromium ug/L 0.30 0.713 1.52 - 

Copper ug/L 0.030 0.211 0.148 ~ 

Lead ug/L 0.002 0.12) 0.0703 - 

Mercury ng/L 0.10 1.89 0.877 - 

ZINC | ug/L | 0.39 1.15 1.19 - 

— JNORGANTC ANALYSTS | 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 100 140 - 

Alkalinity, Carbonate mg/L 5 ND ND - 

Alkalinity, Hydroxide mg/L 5 ND ND - 

Alkalinity, Total as Calcium Carbonate = mg/L 5 100 140 — 

Anions Meq/L 1.667 2.323 - 

Antimony mg/L 0.005 ND ND - 

~ Cation-Anion Balance * 0.01 11.64 11.05 - 
Cations Meq/L 2.106 2.900 - 

Chemical Oxygen Demand, Low Level mg/L 20 ND ND ND | 

Chloride | mg/L 1 1 1 - 

Cyanide, Total os mg/L 0.02 ND ND - 

ene 
1710 Doug.as Drive North An Equal Opportunity Employer | 

Minneapolis, MN 55422 
TEL: 612-544-5543 

FAX: 612-525-3377 3. /-9-328 .
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© ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek February 17, 1995 
Page 8 PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208698 10 0208701 10 0208710 
Date Collected: 09/07/94 09/07/94 09/07/94 
Time Collected: 10:00 11:30 | 
Date Received: 09/08/94 09/08/94 09/08/94 
Client Sample ID: S$G-3 SG-E SG-D11 
Parameter Units MOL oO 

INORGANIC ANALYSTS | 

INDIVIDUAL PARAMETERS | 
- Fluoride, Soluble mg/L O.1 ND ND - 

Iron, dissolved mg/L 0.050 0.12 ND - 

Manganese, dissolved - mg/L 0.010 ND ND - 
Nitrogen, Ammonia mg/L 0.1 ND ND - 
Nitrogen, Kjeldahl mg/L 0.2 0.6 0.3 - 
Nitrogen, Nitrate mg/L 0.5 ND ND - 

Sodium Adsorption Ratio 0.087 0.085 - 
Thallium mg/L 0.005 NOD ND ~ 

© Turbidity NTU 0.5 1.0 ND . 
pi 0.1 7.4 7.7 - 

METALS BY ICP 
Silver mg/L 0.010 ND ND - 
Barium mg/L 0.010 0.01] NO - 
Beryllium mg/L 0.010 ND ND - 
Calcium mg/L 1.0 22 3] - | 
Iron, total mg/L 0.050 Q.30 0.087 - 
Magnesium | mg/L 0.50 11 15 - 

_ Manganese, total mg/L 0.010 0.050 ND - 
Sodium mg/L 1.0 2.0 2.3 - 
Nicke] mg/L 0.030 NOD ND ~ 
Molybdenum mg/L 0.020 ND ND - 

— Boron mg/L 0.20 ND ND ~ 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND - 
Selenium | mg/L 0.005 ND ND - 

1710 Bougias Drive North An Equal Opportunity Employer 
Minneapolis, MN 55422 3. 7~9~329 
TEL: 612-544-5543 

FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek February 17, 1995 
Pade 9 PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0208728 
Date Collected: 09/07/94 
Date Received: 09/08/94 
Client Sample ID: SG-D12 
Parameter | Units MOL 

eR SC NTC aNc ' VOT? 

INDIVIDUAL PARAMETERS 
Chemical Oxyaen Demand, Low Level mg/L 20 38 

These data have been reviewed and are approved for release. 

Nicer R - C . Tr | 

Steve Crupi | 
Project Manager 

1710 Douglas Drive North | An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5543 3. /7-9-330 
FAX: 612-525-3377
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© ENVIRONMENTAL LABORATORIES REPO RT 0 F LAB 0 RATO RY ANALYS | S 

Mr. Russell Janeshek FOOTNOTES February 17, 1995 
Page 10 for pages 1 through 9 PACE Project Number: 940908508 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 
NA Not analyzed due to laboratory accident. 
ND Not detected at or above the MDL. 

1710 Douglas Drive North | An Equal Opportunity Employer 
Minneapolis, MN 55422 
TEL: 612-544-5543 3. 7-9-3311 
FAX: 612-525-3377



@ ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates February 17, 1995 
2737 South Ridge Road PACE Project Number: 940909502 
P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0209520 10 0209538 10 0209546 
Date Collected: 09/08/94 09/08/94 09/08/94 
Time Coliected: 12:90 12:90 11-39 
Date Received: 09/09/94 09/09/94 09/99/94 

| LG-15-0] LG-15-02 LG-l2 
Parameter Units MDE oO 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 59 60 30 
S0ltds, Total Suspended . NA NA NA 
Phosphorus, Soluble mg/L 0.05 0.0050 0.0080 ND 
Phosphorus, Total mg/L 0.05 0.0090 0.0050 ND 
Oil and Grease mg/l. 1 6.4 ND ND 
Biochemical Oxygen Demand, 05 Day mg/L 2 ND ND ND © 

Hardness, Total as Calcium Carbonate mg/L 9 6.0 4.0 6.0 | 
Potassium mg/L 1.0 ND 0.65 OTe 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 51.0 53.7 70.2 
Cadmium ug/L 0.006 ND ND 0.0177 | 
Chromium ug/L 0.30 0.404 0.342 0.459 
Copper : ug/L 0.030 0.250 0.241 0.463 
lead ug/L 0.002 0.122 0.120 0.65] 
Mercury ng/L 0.10 1.26 1.33 2.97 

Zinc ug/L 0.39 3.32 2.53 4.68 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 20 - - ND 
Alkalinity, Bicarbonate mg/L 5 ND ND - 
Alkalinity, Carbonate mg/L 5 ND | ND ND 
Alkalinity, Hydroxide mg/L 5 ND ND ND 
Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND ND 
Anions | Meq/L 0.000 0.140 0.169 

Antimony a mg/L 0.005 ND ND NO 

1710 Douglas Drive North An Equal Opportunity Employer | 

Minneapolis, MN 55422 

TEL: 612-544-5543 3. 7-9-332 
FAX: 612-525-3377
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© ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 
Mr. Russell Janeshek February 17, 1995 
Page 2 PACE Project Number: 940909502 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0209520 10 0209538 10 0209546 
Date Collected: | 09/08/94 99/08/94 99/98/94 
Time Collected: 13:00 13:00 11:30 
Date Received: 09/09/94 09/09/94 09/09/94 
Client Sample ID: LG-15-01 LG-15-02 LG-Ie 
Parameter Units MDL _U 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Cation-Anion Balance | % 0.01 99.51 ~23.55 ~39.4] 
Cations Meq/L 0.065 0.086 0.073 
Chemical Oxygen Demand, Low Level mg/L 20 48 48 33 
Chloride mg/L 1 _ ND ~ ND ND 
Cyanide, Total mg/L 0.02 ND ND | ND 
Fluoride, Soluble mg/L 0.10 ND ND ND 

Iron, dissolved mg/L 0.050 0.13 0.11 0.082 
Manganese, dissolved mg/L 0.010 0.073 0.079 0.914 

© Nitrogen, Ammonia mg/L 0.1 NO ND ND 
Nitrogen, Kjeldahl mg/L 0.2 1.2 0.7 Q./ 
Nitrogen, Nitrate mg/L 0.5 ND ND ND 
sodium Adsorption Ratio 0 0 0 

Thallium mg/L 0.005 ND ND ND 
Turbidity NTU 0.5 1.2 1.1 ND 
pH 0.1 5.6 5.4 5.4 

METALS BY ICP : : | 
Silver mg/L 0.010 ND ND ND 

- Barium mg/L 0.010 NOD ND ND 
Beryllium — mg/L 0.010 NOD ND ND 
Calcium mg/L 1.0 1.3 1.4 1.1 
Iron, total | mg/L 0.050 0.16 0.25 0.10 

_ Magnesium mg/L 0.50 ND ND ND 

Manganese, total mg/L 0.010 0.075 0.090 ND 
Sodium mg/L 1.0 ND ND ND 
Nickel mg/L 0.030 NOD ND ND 

~ Molybdenum mg/L 0.020 NOD ND ND 
Boron mg/L 0.20 ND ND ND 

METALS BY TRACE ICP | 
Arsenic mg/L 0.005 ND ND ND 
Selenium a mg/L 0.005 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5543 3.7-9~-333 
FAX: 612-525-3377



Pace. © 

ENVIRONMENTAL LABORATORIES R EPO RT 0 F LAB 0 RATO RY ANALYS ; S 

Mr. Russell Janeshek February 17, 1995 , 

Page 3 , PACE Project Number: 940909502 

Client Reference: Crandon Mining Surface Waters | 

PACE Sample Number: . 10 0209554 10 0209562 10 0209570 

Date Collected: 09/08/94 99/08/94 Q9/NR/94 

Time Collected: , 10:00 16:30 14:00 

Date Received: | 09/09/94 09/09/94 09/09/94 

Client Sample ID: LG-1] LG-7 LG-13 

Parameter Units MDL oO 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSTS 

Solids, Total Dissolved mg/L 5 27 42 44 

Solids, Total Suspended NA NA NA 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total | mg/L. 0.05 ND - ND ND 

Oi] and Grease mg/L 1 6.0 ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 2 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 8.0 6.0 6.0 

Potassium mg/L 1.0 0.82 0.7] ND e 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 31.4 36.2 96.0 

Cadmium | ug/L 0.006 0.0155 0.0304 0.0144 

Chromium ug/L 0.30 ND ND 0.460 
Copper ug/L 0.030 Q.330 0.345 0.599 

Lead ug/L 0.002 0.248 .196 0.689 

Mercury ng/L 0.10 1.86 1.96 2. 50 a 

Zinc | ug/L 0.39 2.76 - 8.17 6.22 

INORGANIC ANALYSIS | 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND ND ND 

_ Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Hydroxide mg/L 5 ND ND NO 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND NO ND 

Anions Meq/L 0.135 0.133 0.183 
Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 11.64 -26.13 -15.73 
Cations Meq/L 0.17] 0.078 0.133 

Chemical Oxygen Demand, Low Level | mg/L 20 ND ND 28 , 

Chloride mg/L 1 ND ND ND 

Cyanide, Total a mg/L 0.02 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 

FAX: 612-525-3377 . 3 ° 7-9-33 4
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©@ ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek February 17, 1995 
Page 4 PACE Project Number: 940909502 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0209554 10 0209562 10 0209570 
Date Collected: 09/08/94 99/08/94 )9/NR/a4 
Time Collected: 10:00 16:30 14:00 
Date Received: 09/09/94 09/09/94 09/09/94 
Client Sample ID: LG-11 LG-7 LG-13 
Parameter Units MDL oO 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 

Fluoride, Soluble mg/L 0.10 ND ND ND 
Iron, dissolved mg/L 0.050 ND ND 0.068 
Manganese, dissolved mg/L 0.010 0.086 ND 0.019 
Nitrogen, Ammonia mg/L 0.) ND ND | ND 
Nitrogen, Kjeldahl mg/L 0.2 0.6 0.5 0.7 
Nitrogen, Nitrate mg/L 0.5 ND ND ND 

Sodium Adsorption Ratio ) 0 0) 
Thallium mg/L 0.005 ND ND ND 

© Turbidity NTU 0.5 2.4 ND 1.4 
pH 0.1] 5.6 5.6 5.8 

| METALS BY ICP | 
Silver mg/L 0.010 ND ND ND 
Barium mg/L 0.010 ND ND 0.015 
Beryllium mg/L 0.010 ND ND ND 

7 Calcium mg/L 1.0 2.1 1.2 1.8 | 
Iron, total mg/L 0.050 0.49 0.046 0.15 
Magnesium : mg/L 0.50 0.55 ND 0.53 

_ Manganese, total mg/L 0.010 0.12 ND 0.029 
sodium mg/L 1.0 ND ND ND 
Nickel : mg/L 0.030 ND ND ND 
Molybdenum mg/L 0.020 ND ND ND 

_ Boron mg/L 0.20 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 
Selenium mg/L 0.005 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 
Minneapolis. MN 55422 
TEL: 612-544-5543 3.7-9-335 
FAX: 612-525-3377



@ ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek | February 17, 1995 
Page 5 PACE Project Number: 940909502 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0209589 
Date Collected: 09/08/94 
Time Collected: 18:00 
Date Received: 09/09/94 
Client Sample ID: SG-D05 | 
Parameter Units MOL 

INORGANTC ANALYSIS 

INDIVIDUAL PARAMETERS 
Chemical Oxygen Demand mg/L 50 ND : 
Chemical Oxygen Demand, Low Level mg/L 20 ND 

These data have been reviewed and are approved for release. 

steve Crupi 
Project Manager © 

1710 Douglas Drive North An Equal Opportunity Employer | 

Minneapolis, MN 55422 3./7-9-336 
TEL: 612-544-5543 

FAX: 612-525-3377



® REPORT OF LABORATORY ANALYSIS | —— ears CU UT LADURALURT ANALTolo 

| Mr. Russell Janeshek FOOTNOTES February 17, 1995 
Page 6 for pages 1 through 5 PACE Project Number: 940909502 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 
NA Not analyzed due to laboratory accident. 
ND Not detected at or above the MDL. 

1710 Douglas Drive North An Equal Opportunity Employer 
Minneapolis, MN 55422 . 

TEL: 612-544-5543 3. 7-9-3 37 
FAX: 612-525-3377
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©} ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates February 17, 1995 
2737 South Ridge Road PACE Project Number: 940920502 
P.Q. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0219614 10 0219622 10 0219630 

Date Collected: 09/16/94 09/16/94 09/16/94 
Time Collected: | 11:30 12:30 13:90 
Date Received: 09/20/94 09/20/94 O39/c0/34 
Client Sample ID: | SG-CC SG-Y SG-V 
Parameter Units MDL 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 110 110 120 
Solids, Total Suspended mg/L 5 ND ND NO 
Sulfate mg/ I 1.0 24 12 ah 
Phosphorus. Soluble mg/L 0.05 ND ND ND 
Phosphorus, Total mg/L 0.05 ND ND Nt 

© Qi] and Grease mg/L 4.6 ND 4.6 ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND 9.0 
Hardness, Total as Calcium Carbonate mg/L 5 MI MT MT 
Potassium mg/L 1.0 ND ND NO 

METALS BY LOW-LEVEL ANALYSES | 
Aluminum | ug/L 0.20 92.3 40.0 99.5 
Cadmium ug/L 0.006 0.0237 ND 0.0126 
Chromium | ug/L 0.30 0.612 0.495 0.726 

Copper | ug/L 0.030 ~=21.10 0.454 0.486 
Lead ug/L 0.002 0.557 0.2 0.316 

— Mercury ng/L 0.10 7.18 2.39 7.16 

Zinc ug/L 0.39 5.15 1.65 3.67 

~  JNORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 40 5] 35 
Alkalinity, Carbonate mg/L 5 ND ND NO 
Alkalinity, Hydroxide mg/L 5 ND ND ND 
Alkalinity, Total as Calcium Carbonate  ma/L 5 40 5] 35 
Anions Meq/L 1.212 1.142 |. 172 
Antimony : mg/L 0.005 ND ND ND 

Cation-Anion Balance i ’ 0.01 9-11.21 0.32 -9.72 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377 3. 7-9-339



¢ aye a: Pa, 
- 

| £72 no. 10675 
“aa ag NORTHERN LAKE SERVICE, INC. : 

wig Shed . . 

vo ae RY -b -apeee Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND © 

Seg eee 
“tte tam 400 North Lake Avenue » Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

| AS Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. 

CUENT , PROJECT TITLE 

| are: Van Dene 2rranon [V\rntG Co (GW. 
ADORESS PROJECT NO. 

D727 S.RrvEE yf 
CITY STATE - ZIP CONTACT | did 

<pacen BAx Wi 5/307 |Russ \AWESHE? |4 -f97-250> 
(TEM a COLLECTION SAMPLE GRAB/ CONTAINER/PRESERVATIVE 

no | save Dae PTE] vee | COMM POP PS PN PZ] | COMECTION REMARKS 

S6-0C (Wehr yolswigeali| |e le] | 
| LE RSAET SG -¥ aol, | |, /,i¢l,] | 
aloe] so-v | / yal | | IL Le | 

Be eT re Poe eee, a & 

Peper 
pepe 
zie 

(epee 
ofa CUT CT TT 
ts Se ae 

oj TC SS 
wee 

SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 
SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

- . B = olastic bag Z = zinc acetate H = hydrochloric acid 

| describe others describe others 

COLLE »-BY (signatures) CUSTODY SEAL NO. (IF ANY) DATE/TIME 

LL _,davoc Wyn 1505 
RELINQUISHED BY (si bh ature) RECEIVED BY (signature) ' DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED_BY (signature oo TRANSPORT DATE/TIME 

= ZIO ae x0 
RECRIVED AT NLS BY. /signature) DATE/TIME ; —~ | CONDITION } oe 

ene sh = i A4 | 1? ° if ~ , d 5S: 1S y rN ae eee Gi ts ot aed 

; a REMARKS & OTHER INFORMATION 

. > o 4 i al - 

ET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

iE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

| r THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. CLIENT COPY ©



NORTHERN LAKE SERVICE, INC. . 

@: HORTH LAKE AVENUE : 
AN 

Fo xnpon, HI $4820 (715) 478-2777 
: 

vp oes 

\aueskew ee 
RUSS 

ANALYZE.FOR DISSOLVED OR TOTAL. PARAMETERS? . 

| 

‘ 

Pm 

! 
P ACE 

| 

| 
rr 

Note "L" for low level Ic? analysis, and "F” for furnace analysis. 

Samples oa line ger Io bg be analyzed for the parameters checked below: 

] alkalinity, total H Cyanide, total Phenols H Acid Extractables by 625/8270 

“y Alkalinity, blearb. Amenabl ¢ | Phosphorus, total Base/Neutral Extractables by $25/8270 

(] Atumfnum C] Fluoride 
Tot. reactive C] exAs by 628/8270 

C] Antimony (_] Hardness ols. reactive be Chlorinsted Hydrocarbons by 612 

C] Arsenic Cj tren Potassium Haloethers by 411 

| (] gariun Lead Selenium Nitrosamines by 607 

(_} Bery(liun Hagnesium sitftea . Pesticides-Organochlorine by 608/8080 

9.0.0.°5 
Manganese Silver Desticides-Orgsnophesphate 

by 8141 

Soren Mercury Sodfum pcss by 6408/8080 

Cadmium Hol ybdenun Solids, total Phenols by Gc 604/8060 

CJ calefun Cj nickel Tot. dissalved C] Phertoxy Acid Herbicides by 8150 

(J c.0.0. Nitrogen, tocal | Tot. suspended C] tetp-metais (CJ TeLp-vocs CJ tcip-eNAs 

C] chloride 
Anmant @ sul fate  C] terP-pesticides/herbicides 

Chromiun 
Nitrate . Sul fide 

yocs by EPA 601+402 or g010+8020 

Chromium, hexavalenc N{erite surfactants (HBAS) eby EPA 8021 

Cebslt 
Nitrate + Nitrite thallium | . by EPA 624/8260/8260 

coliform, fecal Total Xfeldsht Tin a "aby EPA $26.2 (SOWA) 

Color 
Total Organic 7: 7.0.60. 9° 7 it gTex by 8020 

C] conductivity atl & Graase Turbidity — C] pyots by 8020 

CJ copper C] pit C] Venadt tn C] tad-Wt Hodt fied CJ cao+evocs 

CJ _ Cl CJ zine | C] ona-Wt Hodftted 

Oo ee 
F] dunie sludge wt List CO) PAs by 61o.c/a310 

Samples on line #8! 
to be analyzed for the parameters checked below: 

CJ Alkalinity, total C] cyanide, total . CJ Phenels oO Aeid Extractables by 6253/8270 

alkalinity, bicarb. Amenabl é Phosphorus, tocal gase/Heutrel Extractables by 625/8270 

. .{ |) Aluminuns 
Fluoride 

Tot. reactive QnAg by 6285/8270 

Antimony 
Hardness 

Dis. reactive chlorinated Hydreearbons by 612 

Arsenic tron Potassius Heloathers by 611 

Baritun 
Lead 

Seleniuna 
Witrosamines by 607 , 

CJ Beryl tiun C] Magnesium CO sities ‘C Pestieidées-Otganochlorine 
by 608/8080 

C] 3.0.0.-5 
Manganese CJ stlver _ FJ pestieides-organophosphate 

by 8141 

C] Soren 
Mercury 

Sod{un C] pcas by 608/8080 

+ Cadniun 
Molybdenun 

solids, total H Phenols by Ge 604/8040 

Calefum 
Nickel 

Tot. dissalved — Phenoxy Acid Herbicides by 8150 

C.0.0. 
Witregen, total | Tat. stisperded ToL p-aceals [J teip-vocs C] TCLP-aWAs 

Chloride 
Anmoni 3 sul faté 

TeiPepedtieldes/ terrae aot . 

Chromitsn 
Hitrate = sul fide 

yocs EPA 6014602 or 8010+6020 

C] chromium, hexavalenc C] Nitricé Cl surtactanes (HAS) C] —-by EPA 8021 

tH Cabalt Cl Nterate + Nitrite ‘ Thal t fut C] . -by Epa 626/8260/8260 

Coliform, fecal []  torcal rjeldshl Tin +. aby EPA $26.2 (SOVA) 

Color 
total Organic T.0.C. 

etex by 4020 

Conductivity 
ott & Grease Turbidity pvocs by 8020 

Copper 
pH 

Vaned{un 
c20-Ul Mod! fied (] caosevocs 

Zine | ona-Ul Hodt fied 
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS | © 

Mr. Russell Janeshek February 17, 1995 

Page 2 PACE Project Number: 940920502 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0219614 10 0219622 10 0219630 

Date Collected: 09/16/94 09/16/94 09/16/94 

Time Collected: 11:30 12:30 13:00 

Date Received: 09/20/94 09/20/94 09/20/94 

Client Sample ID: SG-CC SG-Y SG-V 

Parameter - Units MOL OL LT 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Cations | Meq/L 0.968 1.150 0.964 

Chemical Oxygen Demand, Low Level mg/L 20 58 35 61 

Chloride mg/L | 2 2 2 

Cyanide, Total ug/L 10 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.41 0.11 0.53 

Manganese, dissolved | mg/L 0.010 ND ND ND 

Nitrogen, Ammonia mg/L 0.2 ND ND NO 

Nitrogen, Kjeldahl mg/L 0.2 ND 0.7 0.9 

Nitrogen, Nitrate | mg/L 0.042 ND (1) ND (2) ND ©3) ©} 

Sodium Adsorption Ratio 0.092 0.101 0.085 

Thallium mg/L 0.005 ND ND ND) 

pli 0.) 6.5 6.9 6.6 

METALS BY ICP 
Silver mg/L 0.010 ND ND NO : 

Barium | mg/L 0.010 0.011 0.012 Q.011 

Bervl lium mg/L 0.010 ND ND ND 

Calcium | mg/L 1.0 10 12 10 

Tron, total mg/L 0.050 0.66 0.30 Q,74 

Magnesium mg/L 0.50 4.7 5.8 4.7 

Manganese. total mg/L 0.010 0.050 0.059 0.025 

Sodium mg/t 1.0 1.4 1.7 1.3 

Nickel mg/L 0.030 ND ND NO 

Molybdenum mg/L 0.020 ND ND NO 

Boron mg/L 0.20 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND NO 

Selenium mg/L 0.005 ND ND ND 

i 

1710 Douglas Drive North An Equal Opportunity Employer | 

Minneapolis, MN 55422 

TEL: 612-544-5543 3. 7-9-344 

FAX: 612-525-3377



pace © pd oa REPORT OF LABORATORY ANALYSIS 
Mr. Russell Janeshek | February 17, 1995 

Page 3 PACE Project Number: 940920502 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0219649 
Date Collected: 09/16/94 
Time Collected: 14:30 
Date Received: 09/20/94 
Client Sample ID: SG-AB 
Parameter Units MOL o_O 

SUBCONTRACT ANALYSIS 

[INORGANIC ANALYSIS | 
Solids, Total Dissolved mg/L 5 120 
S0lids, Total Suspended mg/L 5 NO 
Sulfate mg/L 1.0 18 
Phosphorus, Soluble mg/L 0.05 ND 
Phosphorus. Total mg/L 0.05 ND 
Oi] and Grease mg/L 4.6 5.7 

Biochemical Oxyaen Demand, 05 Day maq/L 3 ND 
Hardness, Total as Calcium Carbonate mg/L 5 MI 

© Potassium | ing/L 1.0 1.0 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.20 49.6 
Cadmium ug/L 0.006 ND 
Chromium ug/L 0.30 0.672 | 
Copper ug/L 0.030 1.21 
Load ug/L 0.002 0.139 
Mercury ng/L 0.10 4.28 

Zinc | ug/L 0.39 2.17 | | 

—  JNORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 59 

— Alkalinity, Carbonate | mg/L 5 ND 
Alkalinity, Hydroxide mg/L 5 ND : 
Alkalinity, Total as Calcium Carbonate mg/L 5 59 
Anions Meq/L 1.399 
Antimony mg/L 0.005 ND 

Cation-Anion Balance to 0.01 0.73 
Cations Meq/L 1.419 
Chemical Oxygen Demand, Low Level mg/L 20 48 
Chloride a mg/L | 2 

1710 Douglas Drive North . | An Equal Opportunity Employer 
Minneapolis, MN 55422 

: TEL: 612-544-5543 3.7-9-345 | | 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS © 

Mr. Russell Janeshek February 17, 1995 
Page 4 PACE Project Number: 940920502 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0219649 
Date Collected: 09/16/94 
Time Collected: 14:30 
Date Received: 09/20/94 
Client Sample ID: SG-AB 
Parameter Units MDI = _ 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Cyanide, Total ug/L 10 ND 
Fluoride, Soluble mg/L 0.1 ND 
Iron, dissolved mg/L 0.050 0.24 
Manganese, dissolved mg/L 0.010 ND 
Nitrogen, Ammonia mg/L 0.2 ND 
Nitrogen, Kjeldahl mg/L 0.2 0.7 OO 

Nitrogen, Nitrate mg/L 0.042 ND (4) 
Sodium Adsorption Ratio 0.086 
Thallium ma/l. 0.005 NOD 
pit 0.1 6.8 © 

METALS RY ICP 
Silver mg/L 0.010 ND 
Barium mg/L 0.010 0.012 
RBervilium — mg/L 0.010 ND 
Cale tum mg/L 1.0 15 
Tron, total mg/L 0.050 0.36 : 
Magnesium | mg/L 0.50 7.0 

Manganese, total mg/L 0.010 0.050 
— Sadium mg/L 1.0 1.6 

Nickel mg/L 0.030 ND 
Molybdenum mg/L 0.020 NOD 
Boron | mg/L 0.20 ND 

METALS BY TRACE ICP 
Ay senic mg/L 0.005 ND 
Selenium mg/L 0.005 ND 

1710 Douglas Drive North An Equal Opportunity Employer . 
Minneapolis, MN 55422 

TEL: 612-544-5543 3. 7-9—346 

FAX: 612-525-3377
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@ Ce See REPORT OF LABORATORY ANALYSIS 
Mr. Russell Janeshek February 17, 1995 
Page 5 PACE Project Number: 940920502 

Client Reference: Crandon Mining Surface Waters 

These data have been reviewed and are approved for release. 

Steve Crupi 
Project Manager | 

1710 Douglas Drive North An Equal Opportunity Employer 
Minneapolis, MN 55422 
TEL: 612-544-5543 
FAX: 612-525-3377 3.7-9-347



pace a REPORT OF LABORATORY ANALYSIS eo 
Mr. Russell Janeshek | FOOTNOTES February 17, 1995 

Page 6 for pages 1 through 5 PACE Project Number: 940920502 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit | 
NO Not detected at or above the MDL. 
(1) Analysis conducted by NLS following methods 354.1 and 353.2. The value is a 

nitrate value corrected for nitrite. 
(2) Analysis conducted by NLS following methods 354.1 and 353.2. The value is a 

nitrate value corrected for nitrite. 
(3) Analysis conducted by NLS following methods 354.1 and 353.2. The value is a 

nitrate value corrected for nitrite. 
(4) Analysis conducted by NLS following methods 354.1 and 353.2. The value is a 

nitrate value corrected for nitrite. 

1710 Douglas Drive North An Equal Opportunity Employer | 

Minneapolis, MN 55422 

TEL: 612-544-5543 

FAX: 612-525-3377 3. 7-9-348
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ENVIRONMENTAL LABORATORIES 

April 8, 1995 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 
Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project 

Battelle Results for October 1994 Surface Waters 

Dear Mr. Janeshek: 

Enclosed are reports on PACE report paper summarizing Battelle results 

for surface water samples collected in October, 1994. An electronic 

deliverable summarizing the results is also included in this 

submittal. The hardcopy report and diskette are revisions of the 

previous report and diskette submitted with PACE and NLS data. 

A project narrative from Battelle discussing the analytical results is 

included with this submittal. 

: The Battelle reporting limits are different than the limits listed in 

the Surface Water QAP Table 5-2 and different than the limits reported 

For the September 1994 surface water samples. Battelle performs a 

method detection limit (MDL) study with each batch (1.e., surface 

water sampling event) of samples. The intention is to incorporate 

into the reporting limit any background contributions from the 

reagents, glassware and instrumentation that may affect the sample 

results. Because of the sensitivity of the analyses, any amount of 

trace contamination or interference can have a significant impact on 

results. 

If you have any questions concerning this submittal, feel free to 

contact me at (612) 525-3454. 

Sincerely, 

Steven R. Crupi 

Project Manager 

Enclosures 

a 
1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 3./-9-350 <“ f 4Q0£ 
FAX: 612-825-3377 APR i @ 189%
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INCORPORATE OD 
aE aESUaAneE OF GUALITY. 

CHAIN-OF-CUSTODY RECORD 

HE ASSURANCE OF QUALITY 
Analytical Request 

e 
aw, 

Client Fo TH , V, AL D rK CS Report To: hh VIS Sen BHE (Cc Pace Client No. } SO7 / 9 

Address 273 7 S. RrO6€ Bel Bill To: Ee V D Pace Project Manager GLC 

GR E EW BA r Ww L S- ZO J P.O. #/ Billing Reference 93CO 45 Pace Project No. Me So oo ; 

Phone 4 [4 ~ 45 7- ASO oO Project Name / No. Caanoon (Nr NIG GC *Requested Due Date: _ 

Sampled By (PRINT): | e PRESERVATIVES ANALYSES 
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uw REQUEST 

Co 7 SGV SS EW Jobe AW Ta/ Z a 
uw ca 
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v le Jo ef QO} wi } 

7 O} HAT ff 
LL. Lu 7 x 4 / UV 
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Mine Hagan ere RINT anE A ETRE RES a WAZ LEY 2 REM Wef/ a6 Ser 
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INCORPORATE O 
a ASSURANCE OF QUALITY 

CHAIN-OF-CUSTODY RECORD 

HE ASSURANCE OF QUALITY | Analytical Request 

Font; Russ Savicsit 
Client O ‘ Ke Report To: Iss ANE SHE KH Pace Client No. _ 

Address o / 3 / S. Ri0¢ E hk Bill To: ¥ VD Pace Project Manager CR C - 

(s 0 CEA ! PAY VA \- SHIO / P.O. #/ Billing Reference PCO 44 Pace Project No. Pel OO 7. S oe CG 

Phone Sf / F ~ AG Yo AS « OV Project Name / No. { PAN DOA! he NING Co , *Requested Due Date: 

Sampled By (PRINT): / o PRESERVATIVES ANALYSES - 
Ww REQUEST 

Deore IwSs Ea Joe pS TFA) a a 
Sampler Signature Date Sampled 3 7 oy, 

ui O fp — 

Sor pre W/o 7K sé] | [8 Hine knell 
a |S) al Sis 
NO. SAMPLE DESCRIPTION TIME MATRIX PACE NO. 9 S aS < Q pe REMARKS | 

1 LGM 0f30| sw) laecs-ay slur] . 
bo 3 o we ce . tuk nie mse | | S : . a a - at ae os _ . Soya e ' . . . 

os le ee eT (050) 25s 214 ). | 
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7 (°°. NORTHERN LAKE SEPVICE, INC. 

eZ Ses oA .; . . 
- ay vo as ares Analytical Laboratory and Environmental Services SAMPLE COLLE CTION AND 

= “tee 400 North Lake Avenue « Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
ay rs 20. rg . . . - 

. Tel: (71 Ss) 478-2777 * Fax: (71 5) 478-3060 Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. © 

| CLIENT . PROJECT TITLE 
| -_ 

| fotH: Van OrKe aasoon Mrvzne Ce 
| ADORESS PROJECT NO. 

| 2737 S.Rroee Kel 930049 Poe 
CITY STATE ziP CONTACT PHONE 

Green Bar Wr 54307 | fuss JANESHE A AIl4 -#97 -2500 
TEM [ae eee | COLLECTION. (RSV: GRAB/ 

'NO. pets samprelp Type | comp. [Pre] ps [PA yrH| | COCHIN 

pss | se-2 (0/34 _ovet sw.lceaal /|s[slal | 
ma» |p levire[efat | 

rslswal se-4. |] wool | |] [-[-{-l2| | 
bsay| =-s4a. |) sl | | t [dt jet | | * VSS. or SA ) AAS. 3 Ae is je 

susie. id sll [fl Tayi fet | 
gn OO 
~L |, | | [ttt tt 
i v 

| | ULL ti“ 

of | | | {| [{[{[] tt 
af |. | | | ttt tty 

eff | | | {Tt tT) ©@ 
SAMPLE TYPE: a CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product | P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochioric acid 

describe others describe others 

| COLLECTED 8 ignatyre CUSTODY SEAL NO. (IF ANY) DATE/TIME 

7 aan fly tk. ee 4 Cla (4, foi ee 
{2 3 7” at 

RELINQUISHED BY (signature RECEIVED BY (signature) DATE/TIME 

| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY (signature METHOD OF TRANSPORT fed . 
— 

) 2 slr oc O . 10/3 ff 1,0 

Oa mah _ ay [Loo On A _ Mf a 
A 

oo : ‘. . . 

LAA “8 MAbhhs , f On ASA 
SEAL INTACT? SEAL# - = - ms REMARKS & OTHER INFORMATION 

Ores CIno er 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. ° 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

DUPLICATE COPY 

3.7-9-359 ©



“ (JIN L Dot AN ‘N Aww. DA mse KU OO wee , 
EE EO OE 

229 NORTH LASS AVENUE 

-=2NDON, Wr 34520 (715)478-2777 ORDER OF ANALYSIS 

ZESULTS ORDERED 32: (CERIN OF CUSTODY RECSRD NUMBER: 

——eaNDTSSC™~SSSSCS*S : YO — 2 | 
© |QGOTRZ=ON NUMBER: 

—_ — (Cc 

: Ross Samesité Et 
: [ANALYZE FOR DISSOLVED OR TCTAL PRRAMETERS? | 

| Lo 
eae —E—oee_cr#ea_seowes 

SEND SESULTS 70: [SesD =NVOICE TO: s—=—~“—*S™S™*™*~*~*~*~*~*™S™CC™COTTTTC‘S 

- - 
| AcE PACE | 

| | 

i 

{ 
. 

Mste "LBL" for low level ICP analysis, and "“F" ior surnace analysis. . 

Samples on line Fs: L -S_ to be analyzed for the parameters checkad below: 

i Alkalinity, total Cyanide, total Phenols Lt Acid Extracztadles by 625/8270 

_! Alxalinity, bicars. Amenabd le NG Phosonorus, cotal 3Zase/Neutral ixtractaoles by 625/8270 

— Alumninun (} Fluorice Tot. reactive [] 3NAs sy 5285/8270 

| Antimony Ci Harcness COTE Te Ci chlorinated Yyerscarsons by 512 

wi Arsenic Cj} tron BY Potassium C] Haloetners sy ii 

_t 3arium ba Lead [i Selenium be Mitrosamines sy 507 

=~! serylliun \_! Magnesium | | Silica = Descticices-Organocnlorine sy 508/80E0 

x 2.9.3.-5 | | Manganese rm Silver | Pescicices-Orsanocnosonate Sy 38141 

‘ soran | Mercury rt Sodium n PC3s sy 608/8060 

_ csaniun Lt Mol yooenum rm Solices, cotal |} Phenols by Gc 4504/8040 

_' Zaletun L_! Nicxel C] Tort. dissatved Ci Phenoxy Acid Hersicices ty 6150 

a 6.5.9. Ci Witrogen, etal Ci jor. suspended Cl TCuLP-mecals C] TCLP-¥CCs Ci 7CL2-SNAS 

_i chloride [i ammonia Sulfate [_] TCLP-sesticices/hersicices 

“1 Dhromium KoNicrate Sul tice C YCCS Sy EFA 401+662 or 3010-4029 

© i chromium, nexavalent Ly Witrices | Surtaczants (MBAS) | “sy EPA 3021 

| Cscals ee Nitrate + Nitrite | Thallium “sy SPA $24/8260/8260 

- fFsiitorm, fecal i | Total Kjeteant 1 Tin -sy =PA 526.2 (SOWA) 

—! Csior a Tocal Organic tj 7.0.c. Lu 3TEX sy 8029 

_ Saondcuctivity Wy O11 & Gresse x Tursictty Ci pvees sy 3029 

“1 cssoer aA pH Ci) Vanadium [i GRO-WI Mocizied = Lo Gac+overs 

So (I Zire [i ORO-WI Moaities 

_ il Li Munic.Sluege, sl Liss (i PAHs Sy Si0L2,8510 

Samples on line #s: to be analyzed for the parameters checked below: 

Tl Alkalinity, total Ci cyanide, total Cj Phenols OC acid Extractaoles by 625/8270 

oe! Alkalinity, bicars. Amenadle Phosonorus, total i Base/Neutral Extraccaoles by $25/8270 

—t Aluminum Fluoride Tot. reactive | 3NAs by 4625/8270 

“| Antimony Haroness Dis. reaccive Chlorinated Hycrocarsons Sy 612 

wad Arsenic [ron Potassium Haloetners by 611 

_! Barium Lead Seleniun Nitrosamines Sy $07 

—) Serytlium (] Magnesium C} silies Ci Pescticioes-Organoenlorine by $08/8080 

—j1 3.0.9.-5 (CJ wanganese |. Ci sitver Cj Pesticiaes-Organoonosmacte sy 314) 

—J] 3oron C} Mercury © C] Sedium (] ec3s sy 4508/8080 

“7 Cacmium Hy Mol yodenum Solias, total be Phenols by GC $04/8040 

“I Calcium Nickel 1 Tor. cissolvec |! Phenoxy Acid Hersiciaes by 8150 

_ ¢.0.0. Nitrogen, total Tot. suspencec pa TCL2-mecals C1 tcLP-vecs CJ TeLp-3NAs 

! crtorice | AITERON I a Li Sulfate TCLP-pesticices/herbicices 

7} chromium Nitrate Sul fide Cl] vocs sy EPA 601*602 or 8010-8020 

_! Chromium, hexavalent (] witrice C] Surtaczanes (MBAS) OC “Dy EPA 802% 

_ Cooat: [J] wNictrace - Nisrite C) Thaltium Ci “my £24 624/8260/8250 

_ Colitoem, fecal C} Tocal Kjetcant Cj Tin Cj “by EPA $26.2 (SOWA) 

| Calor Total Organic (| 7.9.c. i 3TEX sy 8029 

wt Comouctivity 1 Oil & Grease | Turoidi cy ' pVOCS Sv 3029 

~~! ©s00er | pH | Vanactun I! GaQ-Wl Moattiec Ci Gao-evocs 

| Zine | 1 ORG-wi mMogitiec 

on a ows leet cee a~sgte 
© _! ly LJ} Munic.Sivucge, wi .'S6 t' Paws sv 510L7/8510 

SPECIAL INSTRUCTIONS: 
nN . 

3. 7-9-360
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. i oe fy 
NO. 1 O G 6 1 

ig <3 NORTHERN LAKE SERVICE, INC. 

/— AT Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

we _ ae ~ - “400 North Lake Avenue ¢ Crandon, WI 54520 ~ CHAIN OF CUSTODY RECORD © 

sor Tel: (715) 478-2777 * Fax: (715) 478-3060 wisconsin Lab Cert. No. 721026160 

RETURN THIS FORM WITH SAMPLES. 

CLIENT . 
PROJECT TITLE 

Fort ‘ VaAw Dvr Ke RANDON JUcCninG C5 

ADDRESS 
PROJECT NO. P.O. NO. 

2737 S. Aroce Rel I30O¥T. | 

CITY 
STATE ZIP CONTACT PHONE 

Creeen Onr utc sdic2 | JanEesdéw . 

ITEM aT | eel SAMPLE GRAB/ 

‘o'er SAMPLE ID wee | come, [BwPlPw LPSIGH| | COrECTIONFEMAS 

4531 | sG-€ | e/a/st_ rss “s.wiloaslilytiiz| | 
Te seal sec-01 | e/4/4_ ot Tr, Ty oh fet, [| 

SG 00-0 gel Tt | hy i le; fT 

‘ Peel sey top st | | Lt fet PT 

sys3| s-y | f ws Tf | tt fef [| 
6. Ip s37L Saale ool 1 |] jit [ef | 

ae TC CC 

nap 
PLL 

rap 
SAMPLE TYPE: , 

CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass -S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = olastic bag Z =zinc acetate -- H = hydrochloric acid 

describe others 
describe others 

COLLECTED_BY (signatures) “een: 
CUSTODY SEAL NO. (IF ANY) DA ME 

OCA @r Catt 

/© jfrf /3530 

RELINQUISHED BY (sign rfture) 
RECEIVED BY (signature) 

DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) 
DATE/TIME. 

DISPATCHED-BY (signature) METHOD OF TRANSPORT 
ie 

ror © Jan EVD | 1of4/F4 1530 
—— {/ 

- 

SE eee Othe UV “pn panies 
A {AX 9S N-fAY¥- Y > 30 rn: o _ _ 

SEAINMTACT? SEAL # REMARKS & OTHER INFORMATION 

Oves Ono | | 

ond rn No liseve c De 
1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST, BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONT AINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. ae 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 
DUPLICATE COPY © 

3./7-9-—361



NORTHERN LAKE SERVICE, LNLU. 
‘OO NORTH LAKE AVENUE 

=RANDON, WI 54520 (715)478-2777 ORDER OF ANALYSIS 

——TnivanOrwKeOO™~S~SCS Ta 
TAT 72. 

I 

eee
 ees eee SE = = ap Sass DO ——[Sina cNvolce To; SCS 

7 | 

Pace PACE 

Note "L" for Low level ICP analysis, and "F" tor furnace analysis. 

Samples on line fe: OJ TG to be analyzed for the parameters checkad below: 

im Alkalinity, total LH Cyanide, total 5 Phenols by Acid Extraectables by 625/8270 

_! Alkalinity, bicaro. Amenab |e Phosonorus, total Base/Neutral Extractadles by 625/8270 

—} Aluminun C] Fluoride Tot. reactive C] 8WAs by 6285/8270 

—_} Antimony C] Haraness K] dis. reactive C] chlorinated Hydrocarbons by §12 

~j Arsenic C] tron CX Potassium C] Haloethers oy 611 

“T Z3arium Lead Selenium Witrosamines by 507 

“I Serylliun Magnes iun Silica Pescticides-Organocnhlorine oy 608/8080 

3.0.9.°5 Manganese | Silver Pesticides-Organopnosmnates by 814% 

¥ 3orcen Mercury Sodium Pcss by 608/8080 

_} Caaniun Mol yDoenumn || Solias, cotal Phenols by Gc 604/8049 

—) Cateium C] Nickel 6S Tot. dissolved C] Pnenoxy Acid Herdicices by 8150 

“1 ¢.9.9. Cj witrogen, total Tot. suspended Cl tetp-mecats (i reip-vocs (J) 7CLP-3NAs 

_1 Chtorice [] Ammonia Sulfate (}] TCLP-pescticides/heroicides 

7] Chremiun Nitrate Sul tice VOCs by EPA 6014602 or 8010+8020 

© _ Chromium, hexavalent Nitrite Surtaccants (MBAS) -by EPA 8021 

ww! Cobalt Mitrate + Nitrite Thallium “by EPA 626/82690/8260 

we! Colitorm, fecal Total Kjeldahl Tin “by EPA $24.2 (SOWA) 

| calor Total Organic T.0.C. 3TEX by 8020 

_j Conouesivi ty XK] oit & Grease 5 Tursidity [J pvocs by 8020 

__] Coocer 4 pH Vanadium Ci Gro-w! Moditied (0 Grorpvocs 

_ (J Zinc C] oRO-wWI Modi fied 

_! Ly (] Munic.Sluage,WI List (J PAHs by 610LC/28510 

Samples on line fs: to be analyzed for the parameters checked below: 

~] Alkalinity, total C] cyanide, total C1 Phenols C] acid Extractadles by 625/8270 

“] Alkalinity, bicard. Amenabdie Phosonorus, total Base/Neutral Extractables by 625/8270 

“| Aluminum Fluoride Tot. reactive BNAs by 625/8270 

" Antimony Hardness Dis. reactive Chlorinated Hydrocarbons by $12 

| Arsenic Iron Potassium Haloethers by 611 

_! Barium Lead Selenium Nitrosamines by 607 ; 

~} Berytlium ([] Magnesium C] Silica C} Pesticides-Organocnlorine by 608/8080 

7) 8.0.9.-5 C] Manganese . C) sitver Cj Pesticides-Organophospnate by 8141 

~] 3oron CJ Mercury — 1) sedium C] pc8s by 4608/8080 

| Cacmium H Mol yodenum Solids, total H Phenols by GC 604/8040 

“I Calcium Nickel Tot. dissolved Phenoxy Acid Hersicides by 8150 

| ¢.0.0. A Nitrogen, total Tot. suspended A TCLP-metats (_] TCLP-VvOCs (] TCLP-S8NAs- 

_ 1 Chloride Ammonia Sulfate TCLP-pesticides/herbicides 

~ Chromium Nitrate H Sul fide VOCs by EPA 601+602 or 8010+8020 

| chremium, hexavatent (C) Nitrite C}) surzaczants (MBAS) Oj “oy EPA 8021 

: “] Copal Cl] wNitrace + Nitrite (J Thallium OQ -by EPA 626/8240/8250 

«Th Cotiferm, fecal CJ Total Kjetdant Cj Tin Q “by EPA 526.2 (SOWA) 

] Color Total Organic T.0.C. 8TEX by 8020 

wt Canquctivity Oil & Grease Turoidity PVOCs dy 8020 

_| Coooer pH Vanacium GRO-WI Moditied (1 Gaorevocs 

_! | | Zine ORO-WI Moai fied 

© _ Munic.Siuage,WI List Pans ov $10LC/8310 

SPECIAL INSTRUCTIONS: 
ee Se 

I



EN _ aoe. 

~ cay N ORTHERN LAKE SERVICE, INC. 

Le is ee : . Analytical Laboratory and Environmental Services S AMPLE C OLLECTION AND 

Sap eat ate , 400 North Lake Avenue « Crandon, WI 54520 CHAIN OF CUS TODY RE CORD © 

WUTC Tel: (715) 478-2777 * Fax: (715) 478-3060 wiscansin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. 

| CLIENT 
PROJECT TITLE ; 

! FoTtH . V4n KO YKE CRANLOW [Pliwz NG Co 

_| ADORESS PROJECT NO. P.O. NO. 

4737 5 Aroce Kel 23049 ee 
| CITY STATE ZIP CONTACT PHONE . 

REEL Lb Ar U/L SH#30 7 EG SANESHE fe 

TEM Sere | rely SAMPLE GRAB/ 

oe —_ Tee | come. [Pye Ar [Av ea] | COuRSINs 

1. ySqg3| Se-/9 10/4 a4 Sw wo |i lilei2z) | 
ra peqgyl seg 1 yp eed | | tte fe iet PT 
3bsias| 2-9 __—*&/sh__ of rf? Lite fet | 
hegonbon7 Lp ool | | | ip te tefal | 

SIistoul e732 1d aol | | [ett fal | 
[6 To 

7 7 OOs—O 

i 
apo Ti‘ Cd 
ap TCT CECE EE TT 
SAMPLE TYPE: - CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water OW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil -- G = glass S = sulfuric acid HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others describe others 

COLLECTED BY (signatures CUSTODY SEAL NO. (IF ANY) DATE/TIME 

pat / 2 — () Kk 
10/5 94f 1300 

RELINQUISHED BY (sigédture) V4 RECEIVED BY (signature) DATE/TIME : 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME > 

a 
| 

DISPATCHED _BY (signg METHOD OF TRANSPORT DATE/TIM 

' ot _2; 0d ) 10/5/9 

: RA cr am F é Cf 
{) . f rn : ‘ [oe 

SEARRITACT? : REMARKS & OTHER INFORMATION 

Cl ves CINno 

TW Nhe 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 
DUPLICATE COPY © 
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2900 NORTH “ARE AVENUE 

-7: wr 6544S -1¢)\)478-2777 

. . 

2DESULTS ORDERED 3°: (CERIN OF CUSTCDY RECORD NUMBER: | 

AID LF 
© 

(GCCTRIZON NUMBER: 

Russ Sauesde TN 

| a 
TS SS SEND ENVORCE F05 
! 

| _ 
7 

| PACE PAC € : 
| 

| | | | 

f | | 
| 

. | 

“ota "L" for iow level ICP analysis, and "EZ" sr furnace analysis. 
. 

Samples on line fe: f- 5 «5 be analyzed for tie parametars checked below: 

Ti Alkalinity, total = Cyanice, total (Phenols hs Acid Extraczaoles by 6258/8270 

= Alxaiinity, dticare. |} Amenable hosonorus, otal Zase/Neutral Extractaoles Sy 5<5/8270 

_! Aluminum C] Fluoride i «6 Tae. reactive C] swas Sy 4525/8270 

_ Antimony Nd Haromness Dis. reactive [1 cntorinates Yycrocarsons sy Siz 

—} arsenic Cj tron Pocassium Cl] taloetners sy $ii 

__ 3arium Lesd [1 Seieniun [1] Wictrassmines sy $07 

' Serviliumn Magnesium ri Silica ri des-icides-orsanochlorine sy $08/380E0 

Wi.c.o.5 | Manganese | Silver s descicices-orgsanconesmats Sy 215% 

| 30ron LJ] Mercury Sodium uu Pc3ss sy $08/8C80 

—_! Caanium L_} Mol yoocenum mi Solias, zatal Ld Phenois sy Gc 504/804) 

_! Caletun | Wiexel W Tor. dissaives [| Phenoxy Acid Hersicices cy 2150 

~ o.0.9. CJ witrogen, total Met. suspended Ci rcip-mecats  [j TCLP-VOCs Ti TCLP-5NAs 

_ Snlorice {| Ansonia pe Sulfate i! TCi2-esticices/hersicices 

_! Chromium Nitrate _ Sul fice li ¥OCs by Zed 301-662 cr $010-50<9 

_ Chromium, hexavalent | Wicrice [| Surtaczants (MBAS) c “sy EPA 3021 

wz ~2cal? a Lio Misracte = Nitrite Li thaltiun | "oy EPA $26/8260/6250 

wi cobiform, recat rotal Kjelcant is Tin = “Sy =P A 324.2 (SOwA) 

_ cslor 1 Total Organic Pi7v.d.c. 1 3TEX sy 8029 

—_ Sonouetivisty SY oil & Grease OMitursidi ty ( ovecs sy 8025 

“| isooer it px LJ vanaciun Ci cac-wt ecified = Lé GaC~PvCs 

— Vi Li Zine ft JRC-wi Mocitiec 

. rt i_! Munic.Sivege, wi Lise Ci BARS sy Si8L2/ES 10 

Samples on line Fx: =o be analysed for tne parameters checked below: 

“i Alkalinity, teal Cj] cyanide, socal CT Phenols Ci Acid Exeractacles by 6285/8270 

“T alkalinity, bicars. Amenaole Phoscnorus, total | 3ase/Neutral Extrac<aoles Sy $25 /8270 

“ Aluminum Fluoride Tot. reactive i SNAS by 625/8270 

a Antimony Haroness Ois. reactive | Chlerinated Hycrocardons Sy dic 

J Arsenic | [ron Potassium | Waioetners sy 611 

_! 3arium Lead |} Selenium i Microsamines by 607 ; 

_} Beryllium (}] Magnesiun Ci sities Cj Pescticices-Irganocalorine Sv 4503/8080 

—! $.0.9.°5 [] Manganese -. Cj sitver Cj Pessiciaes-Organocnossnate sy Sis' 

_i 3oron C] Mercury — C) Sedium Ci pc3s sy 408/8080 

i Cacnium : Mol yodenum Sotias, zotal bs Phenots By GC 5404/8049 

_} Caletum Nickel Toc. dissolves | Prenoxy Acia dersicices by 2150 

| €.0.9. [) Nicrogen, total Tot. suspencec ba TCLP-mecals (} te12-vecs 1) TCLP-SNAS 

_! Chtorice Ammon a Hi Sulfate | TOLP-cesticices/hersicioes 

—) Chromium Nitrate Sulfide | Cl vocs sy EPA 401*602 or 8010-8629 

_| Chromium, hexavalent C) wierice C) surzaczants (MBAS) ‘oe -sy EPA 3021 

— Cscal: Cl] wWitrace - Nierite Cl] Tnatliun Cc shy EPA 524/8260/8<50 

__} Coliterm, fecal Ci Total Kjeltcant CJ Tin Co “ay EPA 526.2 (SOWA) 

_ Color Total Organic s 7.0.¢. i 3TEX Sy 8020 

_! Camouctivity 1 Ol & Grease | Tursietty t PYCCS Sy 20¢9 

| cscoer | pH ri Vanacium or SaC-wl Moci ties |) GRO-8VCCs 

} } Zine 1 JAC-wl Modifies 

et ee
 CNET en

 = . . ed 

©® —_ Cr Lj Munie.Sivege,wi WtSs |; Pans ov 9102/8510 

SPECIAL INSTRUCTIONS: 
ee i 

3.7-9-364 _
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ae ~~ 

- A *\ NORTHERN LAKE SERVICE, INC. 
eG : . nai4 ; 

i/~ at oe Analytical Laboratory and Environmental Services S AMPLE COLLE CTION AND 

Sh on = ~ 400 North Lake Avenue e Crandon, WI 54520 CHAIN OF CUSTODY RECORD © 

Tel: (715) 478-2777 ¢ Fax: (715) 478-3060 Vésconsin Lab Cort. No, 721026460 

RETURN THIS FORM WITH SAMPLES. 

| CLIENT , 

| Lor . Van Ove CRANOON frwrne Co 

ADDRESS PROJECT NO. P.O. NO. 

2737 S.Rroce RS 9 300 49 
CITY STATE ZIP CONTACT PHONE 

Ceeenw GAT Wr SI307 | Ry ss SAweSH EK A/4-497-2500 

ITEM Fi a oe eae SAMPLE GRAB/ 

BM © uss ho. TPE | COMP. [pawl OSI PA eH] | COLLECTION REMARS 

NS%2| ee -/2 rlshey_1s3o\sw.|gens|i|iji fal | | 
2 se3| 26 -// rps ovx| 1 |, lililrlal | 
asad vewso |) vx, | |] lilrititeal | 
bssl 7eusot |1  swxolb |f [rtitite) | 

cs; Dt (‘UrUULULUmrLhLCLUrELUhUrdEhr ELE 
a) tOC(‘“‘(CrYTCUdFCUrdELdEL 

pCO‘ ‘rY!CUCrTCUdE dE rr 

ep |... | [ttt tt 
mpo-p. |, [| | [tT], =< © 
rap. fp | | | [| [tit 

| SAMPLE TYPE: ; _ CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P= plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochioric acid 

describe others describe others 

COLLECTED BY (signatyzes) CUSTODY SEAL NO. (IF ANY) DATE/TIME 

fd Carew ~ 
10 f 9 <f 1/200 

RELINQUISHED BY (signa fure) RECEIVED BY (signature) \ DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME . 

DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME 

HA ay boar EVO 
‘ZL of /# 15 

—T/ 

> : _ AA ne U C) BIT. a ‘ fe 1) : wet __ 

SEAL INTACT? cee REMARKS & OTHER INFORMATION . 

Olves CJno—: 

ed Delve 

TVTelriP lig 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. . 

DUPLICATE COPY @ 

3./-9-365



NORTHERN LAKE SERVICE, LINC. 

490 NORTH LAKE AVENUE 

“~QANDON, WI 54520 (715)478-2777 
ORDER OF AN : I YSIS 

RESULTS ORDERED 32: (CHAIN OP CUSTODY RECORD NUMBER: ; 

© Eo Smesne —— = ——— QUOTATION NUMBER: a 

| Russ Sevester 8S] 
| 

ANALYZE FOR DISSOLVED OR TOTAL PARAMETERS? | 

ISEND RESULTS TO: : SEND ZNVOICE TO: 7 Doe | 

| a | 
! p Py é 

PA CE 
| 

Note "L" for low level ICP analysis, and “F" for furnace analysis. ) 

Samples on line #u: j—+ to be analyzed for the parameters checked below: 

~ Alkalinity, total H Cyanide, total Phenols b Acid Extractables by 625/8270 

— Alkalinity, bicars. Amenabd|e Phosonorus, total Zase/Neutral Extracctables by 625/8270 

_] Aiuminum C] Fluorice | Tot. reactive C] 3was by 625/8270 

~] Antimony (] Hardness &% ois. reactive C] chlorinated Hydrocarbons dy $12 

_ Arsenic C] tron Potassium (] daltoethers cy 611 

“J Sarium ba Lead Selenium Witrosamines by 607 

| — 1 3eryl lium Magnesiun Silica | Desticides-Organochlorine by 608/8C80 

3.9.9.-5 Manganese | Silver Descicides-Orgamopnosmate Sy 3141 

3orsn Mercury bn Sodium C PC3s by 608/8080 

_!| Cacnium |_| dol ypaenum Solics, total Phenols by Gc 604/8040 

_]} Cateium CO Nickel a Tot. dissolved (1 pnenoxy Acid Herdicices Sy 8150 

~} ¢.0.9. Ci wWitrogen, total Tot. suspended Cl teip-mecals (C} TCLp-vocs C1 TCLP-3NAs 

_] chloride [] ammonia a Sulfate (i icLP-pesticides/heroicices 

_| Chromium Nitrate _ Sul fide VOCs by EPA 601+602 or 38010+8020 

= Cheemium, nexavalent Nitrite | Sur¢acctants (MBAS) soy EPA 8021 

we} cocalt | Nitrate + Nitrite Thallium | “sy €PA 626/8240/8250 

“i Coliform, fecal S Total Kjei¢ant Tin | sy EPA 526.2 (SOWA) 

_ color Total Organic T.0.C. | 3TEX by 3029 

—! Conouctivity SJ] oil & Grease iW Turdidity Ci yccs sy 8020 _ 

i Csooer & pa CJ Vanadium (Ci czo-wl Moditied L] GacrPvocs 

_ Lu C1 Zinc Cl oro-wi Modified 

_] Cc] Cj Munic.Studge,wI List (PAHs by 1016/8510 

Samples on line #5: to be analyzed for the parameters checked below: 

TJ] Alkalinity, total [] cyanide, total C] Phenols (1 Acid Extractaoles by 625/8270 

m4 Alkalinity, bicars. Amenaole Phosphorus, total i Base/Weutral Extractaoles by 625/8270 

' | Aluminun Fluoride Tot. reactive 3NAs by 625/8270 

‘| ANtimony Hardness Dis. reactive | Chlorinated Hydrocarbons by Si2 

\}) Arsenic Iron Potassium |! Haloethers by 611 

__} Barium Lead Selenium Witrosamines by 607 . 

} seryllium C] Magnesium C] Silica Cl] pesticiaes-Organochlorine oy 608/8080 

C] §.0.0.-5 C]} Manganese «. C] silver Cj Pesticides -Organoonospnate by 8145 

~] 30r0n C) Mercury — CT] sodium Ci pc8s by 608/8080 

+ Caonium H Mol yodenum Solids, total KH Phenols by GC 604/8040 

i_} Caletum Nickel Tot. dissolved | Phenoxy Acid Herbicides by 8150 

J €.0.9. Nitrogen, total Tot. suspended TCLP-metals (] TcLp-vocs (] TCLP-SNAs 

+ chloride Ammonia H Sul fate TCLP-pesticides/herbicices 

J Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

|| Chromium, hexavalent (} Nitrite Cj sur¢accants (MBAS) Ci -by EPA 8021 

“] Cobalt C] witrate > Nitrite () Thallium C3 “by EPA 626/8240/8250 

-} Coliform, fecal C} Total Kjetdant CJ Tin Ci -by EPA 524.2 (SOWA) 

| color Total Organic T.0.C. 3TEX by 8020 

es Conouctivity Oil & Grease Turoidity | PpYOCs by 8020 

_| Ca0cer pH Vanadium 1 GRO-WI Modified (J Gao-evocs 

med 
| Zine 1 ORO-wWl Modified 

© _J 
Munic.Stuage, Wl List ' Paks Dy 610L6/8310 

SPECIAL INSTRUCTIONS: 
_ 

3. /-9-366
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates : April 08, 1995 

2737 South Ridge Road PACE Project Number: 94100550" ©} 
P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231711 10 0231720 10 0231738 

Date Collected: 
10/03/94 10/03/94 10/03/94 

Time Collected: 
08:45 17:15 13:15 

Date Received: 10/05/94 10/05/94 10/05/94 

SG-2 SG-3 SG-6 

Parameter ; Units MDL _ LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 94 - 88 97 

Solids, Total Suspended mg/L 5 ND 5 ND | 

Sulfate mg/L 1.0 13 12 1A 

Phosphorus, Soluble | mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

O11 and Grease mg/L 4.6 ND ND NM 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND NL 

Hardness, Total as Calcium Carbonate mg/L 5 110 100 WW 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pi 
0.1 7.2 7.3 7.1 

Turbidity NTU 0.5 2.6 1.7 }.7 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.60 54.7 34.4 BB 

Cadmium ug/L 0.0039 ND ND 7a 

Chromium ug/L 0.30 0.74 ND NM 

Copper ug/L 0.090 6.99 1.48 Ole 

Lead ug/L 0.0035 0.195 0.0877 M159 

Mercury ng/L 0.085 3.75 1.85 2.73 

Zinc ug/L 0.20 1.87 1.29 1.85 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 80 85 76 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Hydroxide mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 80 85 76 

nS 
1710 Douglas Drive North 

An Equal Opportunity Employer © 

Mi lis, MN 55422 eae a 3.7-9-367 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPO RT 0 F LABORATO RY ANALYSIS 

© Mr. Russell Janeshek April 08, 1995 

Page 2 PACE Project Number: 941005505 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231711 10 0231720 10 0231738 

Date Collected: 10/03/94 10/03/94 10/03/94 

Time Collected: 08:45 11:15 13:15 

Date Received: 10/05/94 10/05/94 10/05/94 

Client Sample ID: SG-2 SG-3 SG-6 

Parameter Units MDL 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Anions : Meq/L 1.667 1.728 1.635 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 5.40 5.93 3.14 

Cations Meq/L 1.857 1.946 1.741 

Chemical Oxygen Demand, Low Level mg/L 20 23 2] 33 

Chloride mg/L 1 3 3 2 

Cyanide, Total | ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.24 0.2] N.23 

Manganese, dissolved mg/L 0.010 0.018 0.017 Q.917 

Nitrogen, Ammonia mg/L 0.1] 0.1 ND ND 

© Nitrogen, Kjeldahl mg/L 0.2 0.8 0.4 0.6 

Sodium Adsorption Ratio 0.103 0.109 Y.O72 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver | mg/L 0.010 ND ND ND 

Barium : mg/L 0.010 0.010 0.011 NO 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 19 20 18 

Iron, total mg/L 0.050 0.37 0.33 0.30 

Magnesium mg/L 0.50 9.6 10 gic 

Manganese, total mg/L 0.010 0.037 0.037 018 

Sodium mg/L 1.0 2.2 2.4 1.5 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

NN 

@ 1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7-9-368 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page 3 PACE Project Number: 941005505 @® 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231754 10 0231762 10 0231770 

Date Collected: 10/03/94 10/04/94 10/04/94 

Time Collected: 15:15 08:30 08:30 

Date Received: 10/05/94 10/05/94 10/05/94 

Client Sample ID: SG-E SG-CC-01 SG-CC-02 

Parameter Units “MDL. ~  L 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved : mg/L 5 110 6.0 78 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 1] 19 20 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 14 8.9 7.6 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 150 66 68 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 7.4 6.8 6.8 

Turbidity NTU 0.5 1.0 2.8 3.0 © 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.60 31.1 98.4 105 

Cadmium ug/L 0.0039 ND ND ND 

Chromium ug/L 0.30 0.30 ND ND 

Copper | ug/L 0.090 0.193 0.663 0.388 

Lead ug/L 0.0035 0.057 0.360 0.416 

Mercury ng/L 0.085 1.19 4.07 4.14 

Zinc ug/L 0.20 6. 66 6.48 3.29 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 140 49 49 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Hydroxide mg/L 5 ND. ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 140 49 49 

Anions Meq/L 2.595 0.454 0.475 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 8.63 44.20 44.48 

non 
1710 Douglas Drive North 

An Equal Opportunity Employer © 

Mi lis, MN 55422 
TEL: 612-548-5543 3. /-9-369 
FAX: 612-525-3377
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"ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Mr. Russell Janeshek April 08, 1995 

Page 4 PACE Project Number: 94100550- 

. Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231754 10 0231762 10 0231770 

| Date Collected: 10/03/94 10/04/94 10/04/94 

Time Collected: 15:15 08:30 08:30 

Date Received: 10/05/94 10/05/94 10/05/94 

Client Sample ID: SG-E SG-CC-01 S$G-CC-02 

: Parameter Units MDL 1 LT 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Cations Meq/L 3.038 1.173 1.235 

Chemical Oxygen Demand, Low Level mg/L 20 ND 4] 44 

Chloride mg/L 1 l 2 2 

| Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 ND 0.66 0.67 

Manganese, dissolved | mg/L 0.010 ND 0.030 0.029 

Nitrogen, Ammonia mg/L Q.1 ND 0.1 O.] 

Nitrogen, Kjeldahl mg/L 0.2 0.3 0.9 0.9 

Sodium Adsorption Ratio 0.087 0.101 0.104 

e Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND NO 

Barium mg/L 0.010 ND ND 0.913 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 32 12 13 

Iron, total | mg/L 0.050 0.037 0.78 0.87 

Magnesium mg/L 0.50 16 5.8 5.9 

Manganese, total mg/L 0.010 ND 0.059 0.072 

Sodium mg/L 1.0 2.4 1.7 1.8 

Nickel mg/L 0.030 ND ND ND 

Molybdenum | mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND NO 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

rrr 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi lis, MN 55422 _Q_ 

TEL: 612-544-5543 3. 7-9-3710 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page 5 PACE Project Number: 941005505 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231789 10 0231797 10 0231800 

Date Collected: 10/04/94 10/04/94 10/04/94 

Time Collected: 10:15 11:00 13:00 

Date Received: 10/05/94 10/05/94 10/05/94 

Client Sample ID: SG-Y SG-V SG-AB 

Parameter Units MDL _OO 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved : mg/L 5 50 92 100 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 2] 16 1] 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 7.6 13 ND 

Biochemical Oxygen Demand, 05 Day ma/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 48 90 91 

Potassium mg/L 1.0 ND ND 1.9 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 6.9 7.0 7.1 

Turbidity NTU 0.5 3.3 1.5 1.0 © 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.60 60.7 64 .6 17.6 

Cadmi ui ug/L 0.0039 0.0043 ND 0.0042 

Chromium ug/L 0.30 ND ND 0.45 

Copper | ug/L 0.090 0.389 1.55 2.91 

Lead vag/L 0.0035 0.256 0.188 Q.154 

Mercury ng/L 0.085 4.55 3.32 1.95 

Zinc ug/L 0.20 2.62 2.3] 1.77 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 4] 7) 79 

Alkalinity, Carbonate ma/L 5 ND ND ND 

Alkalinity, Hydroxide mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 4] 7] 79 

Anions Meq/L 0.552 1.584 1.640 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 28.25 4.03 8.22 

a  — 

Wa Douglas Drive North An Equal Opportunity Employer © 

inneapolis, MN 55422 

TEL: 612-564-5543 3.7-9-371 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

© Mr. Russell Janeshek April 08, 1995 
Page 6 PACE Project Number: 94100550- 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231789 10 0231797 10 0231800 

Date Collected: 10/04/94 10/04/94 10/04/94 

‘ Time Collected: 10:15 11:00 13:00 

Date Received: 10/05/94 10/05/94 10/05/94 

Client Sample ID: SG-Y SG-V SG-AB 

Parameter Units MDL o_o LTT 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Cations : Meq/L 0.986 1.717 1.934 

Chemical Oxygen Demand, Low Level mg/L 20 46 36 23 

Chloride mg/L 1 4 3 4 

Cyanide, Total ug/L 20 - ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.64 0.64 0.22 

Manganese, dissolved mg/L 0.010 0.059 0.031 0.023 

Nitrogen, Ammonia mg/L 0.1] 0.2 ND ND 

Nitrogen, Kjeldahl mg/L 0.2 0.9 0.7 0.6 

Sodium Adsorption Ratio 0.104 0.102 0.110 

@ Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.014 0.010 0.910 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 10 18 20 

Iron, total mg/L 0.050 0.82 0.83 0.30 

Magnesium mg/L 0.50 4.8 8.6 9.8 

Manganese, total mg/L 0.010 0.090 0.053 0.040 

Sodium ma/L 1.0 1.6 2.) 2.4 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

NN 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7-9-372 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page /7 PACE Project Number: 941005505 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231819 10 0231827 

Date Collected: 10/03/94 10/03/94 

Time Collected: 12:00 12:45 

Date Received: 10/05/94 10/05/94 

Client Sample ID: SG-4 SG-5A 

Parameter Units MDL OU 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 
Solids, Total Dissolved : mg/L 5 88 110 

Solids, Total Suspended mg/L 5 ND ND 

Sulfate mg/L 1.0 9.] 14 

Phosphorus, Soluble mg/L 0.05 ND ND 

Phosphorus, Total mg/L 0.05 ND ND 

Oi] and Grease mg/L 4.6 ND 6.2 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 110 110 

Potassium ma/L 1.0 ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND 

pH 7 0.1 7.7 7.9 

Turbidity NTV 0.5 1.7 0.8 ©@ 

METALS BY JCP 
Cadmium mg/L 0.005 ND ND 

Lead mg/L 0.050 ND ND 

INORGANIC ANALYSIS | 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 90 94 

Alkalinity, Carbonate mg/L 5 ND ND 

Alkalinity, Hydroxide ma/L 5 ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 90 94 

Anions Meq/L 1.806 1.889 

Antimony mg/L 0.005 ND ND 

Cation-Anion Balance ho 0.01 6.12 5.33 

Cations Meq/L 2.041 2.102 

Chemical Oxygen Demand, Low Level mg/L 20 ND 23 

Chloride mg/L 1 5 2 

Cyanide, Total ug/L 20 ND ND 

Fluoride, Soluble mg/L 0.1 ND ND 

Iron, dissolved mg/L 0.050 ND 0.14 

NN 
1710 Douglas Drive North An Equal Opportunity Employer © 

Mi lis, MN 55422 
TEL: 612-540-5843 3.7-9-373 
FAX: 612-525-3377 f
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

© Mr. Russell Janeshek April 08, 1995 
Page 8 PACE Project Number: 941005505 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0231819 10 0231827 
Date Collected: 10/03/94 10/03/94 
Time Collected: 12:00 12:45 

| Date Received: 10/05/94 10/05/94 
Client Sample ID: SG-4 SG-5A 
Parameter Units -MDE 921 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Manganese, dissolved : mg/L 0.010 ND 0.027 
Mercury ug/L 0.20 ND ND 
Nitrogen, Ammonia mg/L 0.1] ND ND 
Nitrogen, Kjeldahl mg/L 0.2 0.5 0.4 
sodium Adsorption Ratio 0.153 0.078 
Thallium mg/L 0.005 NOD ND 

METALS BY TRACE ICP } 
Arsenic mg/L 0.005 ND ND 
Selenium mg/l. 0.005 ND ND 

METALS BY ICP 
© Silver mg/l. 0.010 ND- ND 

Aluminum mg/L 0.050 ND ND 
Barium mg/L 0.010 0.011 0.010 
Beryllium mg/L 0.0] ND ND 
Calcium mg/L 1.0 2] ce 
Chromium mg/L 0.0050 ND ND 

Copper mg/L 0.030 ND ND : 
Iron, total mg/L 0.050 0.093 0.23 
Magnesium mg/L 0.50 10 a 
Manganese, total mg/L 0.010 0.018 0.067 
Sodium mg/L 1.0 3.4 1.8 
Nickel mg/L 0.030 ND ND 

Zinc mg/L 0.020 ND ND 
Molybdenum mg/L 0.020 ND ND 
Boron mg/L 0.100 NOD ND 

© We ° conus vnieeae 3.7- 9374 An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek 
April 08, 1995 

Page 9 PACE Project Number: 94100550 

Client Reference: Crandon Mining Surface Waters 

These data have been reviewed and are approved for release. 

Nh R. Cia. 

Steve Crupi 
Project Manager 

i Te 1710 Douglas Drive North 
AnE ity E 

Minneapolis, MN $6427 3.7-9-375 n Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377



pace ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Mr. Russell Janeshek FOOTNOTES April 08, 1995 
Page 10 for pages 1 through 9 PACE Project Number: 941005505 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

\ 

a 
© 1710 Douglas Drive North An Equal Opportunity Employer 

Minn lis, M 
TEL: 512.540-5843 3. 7-9-376 
FAX: 612-525-3377



pace ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates 
April 08, 1995 

2737 South Ridge Road PACE Project Number: 241006525 

P.O. Box 19012 

Green Bay, WI 54307 
| 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 
10 0233650 10 0233668 10 0233676 

Date Collected: 
10/05/94 10/05/94 10/05/94 

Time Collected: 
08:15 12:30 

Date Received: 
10/06/94 10/06/94 10/06/94 

Client Sample ID: 
LG-9 LG-7 LG-13 

Parameter Units MDL _ 6 

SUBCONTRACT ANALYSTS 

METALS BY JCP 
Cadmium 

ma/L 90.005 ND - - 

Lead 
ma/L 0.050 NOD - - 

INORGANIC ANALYSTS : 

Solids. Total Dissolved mg/L 5 92 6.V 3A 

Solids, Total Suspended ma/ 1 5 ND ND NLD 

Sulfate 
ng/L 1.0 im 5.7 yh 

Phosphorus, Soluble ma/L 0.05 ND ND NI) 

Phosphorus, Total ma/L 0.05 ND ND ND 

Oil and Grease mg/ I. 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate ma/L 5 80 ND 10 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate ma/L 0.50 ND ND NID 

pH 
0.1 7.6 5.1 5.7 

Turbidity 
NTU 0.5 1.2 0.8 1.1 

METALS BY LOW-LEVEL ANALYSES 

Aluminum ug/L 0.60 ~ 65.7 138 

Cadmium 
ug/L 0.0039 - 0.0422 N.0280 

Chromium 
ug/L 0.30 - ND ND 

Copper 
ug/L 0.090 - 0.468 0.768 

Lead 
ug/L 9.0035 - 0.399 0.622 

Mercury 
ng/L 0.085 - 2.24 2.10 

Zinc ug/L 0.20 - 21.7 14.9 

TI 

1710 Douglas Drive North 
An Equal Opportunity Employer © 

Minneapolis, MN 55422 rer ensue 3.7-9-377 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page 2 
PACE Project Number: 941006525 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0233650 10 0233668 10 0233676 

Date Collected: 10/05/94 10/05/94 10/05/94 

Time Collected: 08:15 12:30 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: LG-9 LG-7 LG-13 

Parameter Units MDL UU LS 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate " mg/L 5 77 ND ND 

Alkalinity, Carbonate ma/L 5 ND ND ND 

Alkalinity, Hydroxide mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate = mg/L 5 77 ND ND 

Anions Meq/L 1.520 0.119 0.023 

Antimony ma/L 0.005 ND ND ND 

~Cation-Anion Balance % 0.01 7.78 -19.7) 75.33 

Cations Meq/L 1.776 0.081] 0.165 

Chemical Oxygen Demand, Low Level mg/L 20 28 Nf) vl 

Chloride ma/L l ND NI 

Cyanide, Total ug/L 20 ND Np NO) 

© riuoride. Soluble ma/L 0.1 ND Nn Nn 

Jron, dissolved ma/L 0.050 0.086 ND Q.13 

Manganese, dissolved mg/L 0.010 NN 0.013 Ory 

Mercury ug/L 0.20 ND - - 

Nitrogen, Ammonia mg/L 0.1 0.1] 0.1] ND 

Nitrogen, Kjeldahl mg/L 0.2 0.8 0.6 0.6 

Sodium Adsorption Ratio 0.076 0.000 0.000 

Thallium mg/L 0.005 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND | ND 

selenium ma/t 0.005 ND - NU 

selenium ma/L 0.006 - ND - 

METALS BY ICP 
Silver ma/L 0.010 ND - - 

Aluminum mq/L 0.050 ND - - 

Barium mg/L 0.010 0.012 - - 

Beryllium ma/L 0.01 ND - - 

Calcium mg/L 1.0 18 - - 

Chromium mg/L 0.0050 ND - ~ 

I 
© 1710 Douglas Drive North 

An Equal Opportunity Employer 

Minn lis, MN heal 3.7-9-378 
FAX: 612-525-3377 

. 
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ENVIRONMENTAL LABORATORIES REPO RT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page 3 PACE Project Number: oa 006525 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0233650 10 0233668 10 0233676 

Date Collected: 10/05/94 10/05/94 10/05/94 

Time Collected: 08:15 12:30 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: LG-9 LG-7 LG-13 

Paramefer Units —MDL _ CLT 

INORGANTC ANALYSTS 

METALS BY ICP 
Copper mg/L 0.030 ND - ~ 

Iron, total mg/L 0.050 0.12 - - 

Magnesium mg/L 0.50 9.6 - - 

Manganese, total mg/L 0.010 0.017 - - 

sodium mg/L 1.0 1.6 - - 

Nickel mg/L 0.030 ND ~ - 

Zinc ma/L Q.020 ND ~ - 

Molybdenum ma/L 0.020 ND ~ - 

Boran ma/ i. Q.100 ND - : 

METALS BY ICP 
Silver ma /‘ I 0.910 - | ND Nn 

Barium ng/L 0.010 - ND U.O01b © 

Beryllium mg/L 0.0] - NO ND 

Calcium ma/ 1. 1.0 - 1.3 2.9 

fron, total ma/L 0.050 - 0.095 Q.17 

Magnesium mg/L 0.50 - ND 0.60 

Manganese, total _ mg/L 0.010 - 0.015 0.020 
Sodium mg/L 1.0 - ND ND 

Nickel mg/L 0.030 - ND ND 

Molybdenum mg/L 0.020 - ND ND 

Boron mg/L 0.100 - NO ND 

a 
Wa Douglas Drive North An Equal Opportunity Employer © 

inneapolis, MN 55422 re eet 3.7-9-379 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

@ Mr. Russel] Janeshek April 08, 1995 

Page 4 PACE Project Number: 941006525 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0233714 10 0233749 

Date Collected: 10/04/94 10/04/94 

Time Collected: 16:15 16:45 

Date Received: 10/06/94 10/06/94 

Client Sample ID: SG-19 SG-30 

Paramefer Units MDL UC LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved " mg/L 5 92 110 

Solids, Total Suspended mg/L 5 ND ND 

Sulfate mg/L 1.0 28 19 

Phosphorus, Soluble mg/L 0.05 ND ND 

Phosphorus, Total mg/L 0.05 ND ND 

Oil and Grease mg/L 4.6 12 6.6 

Biochemical Oxygen Demand, 05 Day ma/L 3 ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 69 100 

Potassium ma/l 1.0 ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND 

pH 0.1 H.7 7.2 

© Turbidity NTU 0.5 9.9 1.6 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/l. 0.60 68.4 182 

Cadmium ug/L 0.0039 9.0131 0.0135 

Chromium ug/L 0.30 ND ND 

Copper ug/L 0.090 9.102 0.319 

Lead ug/L 0.0035 0.221 0.235 . 

Mercury | ng/L 0.085 4.99 2.78 

Zinc | ug/L 0.20 4.50 3.80 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 49 9] 

Alkalinity, Carbonate mg/L 5 ND ND 

Alkalinity, Hydroxide mg/L. 5 ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 A9 91 

Anions Meq/L 0.640 1.853 

Antimony mg/L 0.005 ND ND 

Cation-Anion Balance % 0.01 35.58 8.50 

NN 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis. MN 55422 3. 7-9-380 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page 5 PACE Project Number: 941006525 © 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0233714 10 0233749 

Date Collected: 10/04/94 10/04/94 

Time Collected: 16:15 16:45 

: Date Received: 10/06/94 10/06/94 

Client Sample ID: SG-19 SG-30 

Parameter Units MDL _ 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Cations - Meq/L 1.347 2.198 

Chemical Oxygen Demand, Low Level mg/L 20 69 33 

Chloride mg/L ] 2 1 

Cyanide, Total ug/L 20 ND ND 

Fiuoride, Soluble mg/L 0.1 ND ND 

Iron, dissolved mg/L 0.050 0.50 0.38 

Manganese, dissolved mg/L 0.010 ND 0.010 

Nitrogen, Ammonia mg/L 0.1 0.1 ND 

Nitrogen, Kjeldahl ma/ I 0.2 0.7 0.6 

Sodium Adsorption Ratio 0.070 0.076 

Thallium mg/L 0.005 ND ND 

METALS BY TRACE ICP © 

Arsenic mg/L 0.005 ND ND 

Selenium | mg/L 0.9005 ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND 

Barium mg/L 0.010 0.013 0.013 . 

Beryllium mg/L 0.01 ND ND 

Calcium mg/L 1.0 14 24 

Iron, total ma/L 0.050 0.77 0.30 

Magnesium mg/L 0.50 7.2 1 

Manganese, total mg/L 0.010 0.037 0.018 

Sedium mg/L 1.0 1.3 1.8 

Nickel mg/L 0.030 ND ND 

Molybdenum ma/L 0.020 ND ND 

Boron mg/L 0.100 ND ND | 

1710 Douglas Drive North An Equal Opportunity Employer © 

Mi iis, MN 55422 
TEL: 612-544-5543 3.7-9-381 
FAX: 612-525-3377



pace ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 
Page 6 PACE Project Number: 941006525 

Client Reference: Crandon Mining Surface Waters 

These data have been reviewed and are approved for release. 

A R - Corps 

Steve Crupi 
Project Manager 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7-9-382 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES 

REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek 
FOOTNOTES April 08, 1995 

Page 7 for pages 1 through 6 PACE Project Number: oc1o0ss75 gm 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 

ND Not detected at or above the MDL. 

1710 Douglas Drive North 
An Equal Opportunity Employer © 

Minneapolis, MN 55422 

TEL: 612-544-5543 3.7-9-383 

FAX: 612-525-3377 
.
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Foth & Van Dyke & Associates April 08, 1995 

2737 South Ridge Road PACE Project Number: 94100752- 

P.O. Box 19012 
Green Bay, WI 54307 

| Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0235571 10 0235580 10 0235598 

Date Collected: 10/06/94 10/06/94 10/06/94 

Time Collected: 08:30 10:30 10:30 

Date Received: 
10/07/94 10/07/94 10/07/94 

Client Sample ID: LG-1] LG-15-0] LG-15-02 

Parameter Units MDL _O LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved ma/L 5 A4 46 52 

Solids, Total Suspended ma/L 5 7 ND ND 

Sulfate ma/L 1.0 4.0 11 le 

Phosphorus. Soluble | ma/L 0.05 ND ND ND 

Phosphorus, Total ma/L 0.05 ND ND NI) 

Oil and Grease mg/L 4.6 4.9 NO Hn 

Bicchemical Oxygen Demand, 05 Day mg / I. 3 NN Nt) Ni) 

© Hardness, Total as Calcium Carbonate ma/L. 5 8.0 5 I.) 

Potassium ng/L 1.0 ND 1.4 |. 3 

Nitrogen, Nitrate mg/L 0.50 ND ND Mp 

pH 0.1 6.2 nA no 

Turbidity NTU 0.5 1.] Q.85 ms 

METALS BY LOW-LEVEL ANALYSES 
Aluminum . ug/L Q.69 17.8 76.3 We 

Cadmium va/L 0.0039 0.0166 0.0063 Hf) 

Chromium va/L 0.20 ND Mn NI 

Copper ug/L 0.090 0.287 a, 794 aan 

Lead ua/L 0.0035 9.109 O08) Mees 

Mercury ng/I. 0.985 9.839 1.64 1.4 

Zinc ug/t 0.20 2.77 6.4 3.0 

JNORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS | | 

Alkalinity, Bicarbonate ma/t 5 ND 5 NM 

Alkalinity, Carbonate ma/t. 5 ND ND MI) 

Alkalinity, Hydroxide ing / I 5 ND ND NN 

Alkalinity, Total as Calcium Carbonate  ma/t 5 NO 5 NN 

© ee 
Mine oi wneete? 379-384 An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page 2 PACE Project Number: sais: ® 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0235571 10 0235580 10 0235598 

Date Collected: 10/06/94 10/06/94 10/06/94 

Time Collected: 08:30 10:30 10:30 

Date Received: 10/07/94 10/07/94 10/07/94 

Client Sample ID: LG-1] LG-15-01 LG-15-02 

Parameter Units MDL OO LT 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Anions " Meq/L 0.084 0.312 0.250 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance Te 0.01 25.97 -47.58 -41 .68 

Cations Meq/I. 0.142 0.11) 0.103 

Chemical Oxygen Demand, Low Level mg/L 20 ND 44 38 

Chloride ma/L 1 ND ND ND 

Cyanide, Total : wa/L 2Q ND ND NO 

Fluoride. Soluble ma/|. 0.1 ND ND ND 

Tron. dissolved ma/L 9.050 ND V7 mot] 

Manganese, dissolved ma/t. 0.019 NO O90 Won 7h 

Nitrogen, Ammonia ma/ 1 .] NO Mn | 

Nitrogen, Kjeldahl mg/L. 0.2 0.4 I.) MI) © 

Sodium Adsorption Ratio 1.000 000 (Q0Y 
Thallium mg/T. 0.005 ND ND Nn) 

METALS BY ICP 
Silver | mg/L 0.010 ND ND NO 

Barium mg/l. 0.010 ND ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium ma/ 1. 1.0 1.4 1.5 1A 

tron, total mg/L Q.050 ND 0.19 0.21 

Magnesium mg/L 0.50 0.56 ND Nr 

Manganese, total mg/L. 0.010 0.920 ata moda 

Sodium ma/L 1.0 ND ND ND 

Nickel mg/L. 0.030 ND ND ND 

Molybdenum ma/L 0.020 ND ND NN 

Boron ma/l. 0.100 WD ND ND 

METALS BY TRACE ICP 
Arsenic: ma/L. 0.905 ND ND ND 

Selenium ma/L 0.005 ND NO ND 

a 
Minn pos Nee). An Equal Opportunity Employer © 

inneapolis, 4 

TEL: 612-544-5543 3. 7-9-385 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

© Mr. Russell Janeshek April 08, 1995 

Page 3 
PACE Project Number: 94190752: 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0235601 

Date Collected: 10/05/94 

Time Collected: 15:30 

Date Received: 10/07/94 

Client Sample ID: LG-12 

Parameter Units MDL __ 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 

Solids, Total Dissolved / mg/L 5 3] 

Solids, Total Suspended mg/L 5 ND 

Sulfate mg/L 1.0 10 

Phosphorus, Soluble mg/L 0.05 ND 

Phosphorus, Total mg/L 0.05 ND 

Oi] and Grease ma/L 4.6 ND 

Biochemical Oxygen Demand, 05 Day ma/L 3 ND 

Hardness, Total as Calcium Carbonate ma/t 5 12 

Potassium ma/t. 1.0 1.9 

Nitrogen, Nitrate ma/L 1.50 ND 

pt O.] 5.4 

© Turbidity NTU 0.5 V7 

METALS BY LOW-LEVEL ANALYSES 

Aluminum ua/ I. 0.60 76.06 

Cadmium g/L 0.0039 0.0134 

Chromium ug/L 0.30 ND 

Copper ug/L 0.090 9.675 

Lead ug/L 0.0035 1.667 : 

Mercury na/b 0.085 2.44 

Zine wa/L 0.20 5.4] 

INORGANIC ANALYSTS 

TNDIVIDUAL PARAMETERS 

Alkalinity, Bicarbonate ma/L 5 ND 

Alkalinity, Carbonate ma/t 5 ND 

Alkalinity, Hydroxide mg/L 5 ND 

Alkalinity, Total as Calcium Carbonate ma/L 5 ND 

Anions Meq/L 0.209 

Antimony mg/L 0.905 ND 

Cation-Anion Balance % 0.01 ~27.58 

© a 
Minneapois. MN 58422. 3.7-9-386 An Equal Oppomuniyemoyer 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek April 08, 1995 

Page 4 PACE Project Number: 041007523 @® 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0235601 

Date Collected: 10/05/94 

Time Collected: 15:30 

Date Received: 10/07/94 

Client Sample ID: LG-12 

Parameter Units MDL = 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Cations : Meq/L 0.118 

Chemical Oxygen Demand, Low Level ma/L 20 2] 

Chloride mg/L 1 ND 

Cyanide, Total ug/L 20 ND 

Fiuoride, Soluble mg/L 0.] ND 

Iron, dissolved ma/L 0.050 90.10 

Manganese, dissolved | mg/L 0.010 0.013 

Nitrogen, Ammonia mg/L Q.] ND 

Nitrogen, Kjeldahl mg/i 0.2 Q.7 

Sodium Adsorption Ratio (1.000 

Thallium mg/L 0.005 ND 

METALS BY ICP ©} 

Silver mg/L 0.010 ND 

Barium ma/L 0.010 ND 

Beryllium mg/L 0.0] ND 

Calcium mg/L 1.0 1.4 

Iron, total ma/L 0.050 0.1] 

Maaqnesium mg/L 0.50 ND 

Manganese, total mg/L 0.010 0.014 

Sodium mg/L 1.0 ND 

Nickel mg/L 0.030 ND 

Molybdenum mg/L 0.020 ND 

Boron mg/L 0.100 ND 

METALS BY TRACE ICP | 

Arsenic ma/L 0.005 ND 

Selenium mg/L 0.005 ND 

NN 

1710 Douglas Drive North An Equal Opportunity Employer © 

Mi is, : ieee 3.7-9-387 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES R EP 0 RT 0 F LAB 0 RATO RY ANALYS | S 

e Mr. Russell Janeshek April 08, 1995 

Page 95 PACE Project Number: 9410075232 

Client Reference: Crandon Mining Surface Waters 

These data have been reviewed and are approved for release. 

Arta. R . ( : 

Steve Crupi 
Project Manager 

‘ 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7-9-388 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES 

REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES April 08, 1995 

Page 6 for pages 1 through 5 PACE Project Number: 941007523 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 

ND Not detected at or above the MOL. 

—_~—_ << —<"mirmae § 
710 Douglas Drive Nor 

i 

Minneapolis, MN 56022. , 3. 7-9-—389 An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377
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MPQCe 
THE ASSURANCE OF QUALITY 

December 15, 1994 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 

Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - 

November 1994 Additional Surface Water Sampling 

Dear Mr. Janeshek: 

Enclosed are the analytical report, raw data package and electronic 

deliverable representing the samples received on November 9, 1994. 

This group of samples represents the November 1994 additional surface 

water sampling round. 

Attached to this letter are copies of the chain of custody records. 

Also attached to this letter is a table cross referencing the PACE 

sample identification and the sampling point identification. 

© A summary of the analyses is given below. 

Chloride (EPA 325.1) 

Cyanide (EPA 335.2) 

pH (EPA 150.1) 

‘ NH, (EPA 350.2) 
Thallium (EPA 279.2) 

| 

Antimony (EPA 204.2) 

Mercury (EPA 245.1) 

ICP Metals (EPA 200.7) 

If you have any questions or comments concerning the data submitted, 

feel free to contact me at (612) 525-3454. 

Sincerely, 

Mien Roop 
Steven R. Crupi 

Project Manager 

Attachments/Enclosures 

NN eee 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis. MN 55422 

TEL: 612-544-5543 3.7-9-391 
FAX: 612-525-3377 
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Crandon Mining Company Project - 
© 

November 1994 Additional Surface Water Sampling 

Sample Cross Reference 

Sample ID PACE ID 

SG-WR-3 26754.6 | 

SG-MC 26755.4 

SG-NC 26756.2 

SG-HC 26757.0 

SG-PR 26759.9 | 

3.7-9-392
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pace. 
ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates 
December 15, 1994 

2737 South Ridge Road 
PACE Project Number: 941109502 @® 

P.O. Box 19012 

Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining SW Additional 

PACE Sample Number: 
10 0267546 10 0267554 10 0267562 

Date Collected: 
11/07/94 11/07/94 11/07/94 

Time Collected: 
09:30 10:45 11:30 

Date Received: 
11/09/94 11/09/94 11/09/94 

SG-WR-3 SG-MC SG-NC | 

Parameter 
Units “MDL 

METALS BY ICP 
Cadmium 

mg/L 0.005 ND ND ND 

Lead 
mg/L 0.050 ND ND ND 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 

Antimony 
mg/L 0.005 ND ND ND 

Chloride 
mg/L 1 2 4 4 

Cyanide, Total ug/L 20 ND ND ND 

Mercury 
ug/L 0.20 ND ND ND 

Nitrogen, Ammonia mg/L 0.1 0.2 0.2 0.2 

Thallium 
mg/L 0.005 ND ND ND 

pH 
0.1 7.0 7.0 6.1 

METALS BY TRACE ICP 
: 

Arsenic 
mg/L 0.005 ND 0.006 0.006 

Selenium 
mg/L 0.005 ND ND ND 

METALS BY ICP | 
Silver 

mg/L 0.010 ND ND ND 

Aluminum 
mg/L 0.050 ND 0.16 0.15 

Beryllium 
mg/L 0.0] ND ND ND 

Chromium 
mg/L 0.0050 ND ND ND 

Copper 
mg/L 0.030 ND ND ND 

Nickel 
mg/L 0.030 ND ND ND 

Zinc 
| mg/L 0.020 ND ND ND 

nn 
TT OT 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis. MN 55422 

TEL: 612-544-5543 3, 7~-9-394 
6 

FAX: 612-525-3377



pace. 
ENVIRONMENTAL LABORATORIES R E P 0 RT 0 F LAB 0 RAT 0 RY AN ALYS [ S 

Mr. Russell Janeshek December 15, 1994 

Page 2 PACE Project Number: 94110950 

Client Reference: Crandon Mining SW Additional 

PACE Sample Number: 10 0267570 10 0267589 

Date Collected: 11/07/94 11/07/94 

Time Collected: 12:30 13:30 

Date Received: 11/09/94 11/09/94 

Client Sample ID: SG-HC SG-PR 

Paramefer Units MDL OT LTT 

METALS BY ICP 
Cadmium " mg/L 0.005 ND ND 

Lead mg/L 0.050 ND ND 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Antimony mg/L 0.005 ND ND 

Chloride : mg/L 1 3 4 

Cyanide, Total ug/L 20 ND ND 

Mercury ug/L 0.20 ND ND 

Nitrogen, Ammonia mg/L 0.1] 0.2 0.2 

@ Thallium mg/L 0.005 ND ND 

pH 0.1 6.3 6.7 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND 

Selenium mg/L 0.005 ND 0.006 

METALS BY ICP : 

Silver mg/L 0.010 ND ND 

Aluminum mg/L 0.050 ND 0.1] 

Beryllium mg/L 0.01 ND ND 

Chromium mg/L 0.0050 ND ND 

Copper mg/L 0.030 ND ND 

Nickel mg/L 0.030 ND ND 

Zinc mg/L 0.020 ND 0.020 

$a 
© 1710 Douglas Orive North 

An Equal Opportunity Employer 

Minneapolis. MN 55422 

TEL: 612-544-5543 3.7-9-395_ 
FAX: 612-525-3377



pace. 
ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek December 15, 1994 

Page 3 PACE Project Number: 941 10950 

Client Reference: Crandon Mining SW Additional 

These data have been reviewed and are approved for release. 

Kone R - Crean 

Steve Crupi 
Project Manager 

TT 

1710 Douglas Orive North 
An Equal Opportunity Emptoyer © 

Minneapolis. MN 55422 

TEL: 612-544-5543 3.7-9-396 
FAX: 612-525-3377



pace. 
ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES December 15, 1994 

Page 4 for pages 1] through 3 PACE Project Number: 94110950. 

Client Reference: Crandon Mining SW Additional 

MDL Method Detection Limit 

ND Not detected at or above the MDL. 

© 1710 Douglas Drive North An Equal Opportunity Employer 
Minneapolis. MN 55422 
TEL: 612-544-5543 _9 
FAX: 612-525-3377 3.7-9-397



November-December 1994 Surface Water Laboratory Data 
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ENVIRONMENTAL LABORATORIES 

© April 26, 1995 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 
Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - 

Battelle Results for November/December 1994 Surface Waters : 

Dear Mr. Janeshek: 

Enclosed are reports on PACE report paper summarizing Battelle results 

for surface water samples collected in November and December, 1994. 

An electronic deliverable summarizing the results is also included in 

this submittal. The hardcopy report and diskette are revisions of the 

previous report and diskette submitted with PACE and NLS data. 

The Battelle reporting limits are different than the limits listed in 

-~he Surface Water QAP Table 5-2 and different than the limits reported 

© for previous sampling events. Battelle performs a method detection 

limit (MDL) study with each batch (i.e., surface water sampling event) 

of samples. The intention is to incorporate into the reporting limit 

any background contributions from the reagents, glassware and 

snstrumentation that may affect the sample results. Because of the 

sensitivity of the analyses, any amount of trace contamination or 

interference can have a significant impact on results. 

rncluded in the raw data package are sensitivity checks, raw data and 

data summaries. All metals were analyzed for total recoverable 

metals. For Cd, Cu, and Pb, a preconcentration step was followed by 

quantification using ICP-MS. Total recoverable mercury was analyzed 

by cold vapor atomic fluorescence. 

The quality control samples sncluded standard reference material 

(SRM), matrix spikes, and duplicates. The results for SRMs were 

within 25% of the certified value. Blank spikes and matrix spikes 

were generally within 75-125% recovery. The recovery of Cr on matrix 

spike 677-159 was 139% which could be due to contamination during 

analysis. The concentration of Cr in sample 677-159 was less than 

three times the detection limit. The percent recovery for several 

spikes were not calculated because the spiking levels were not 

eee 

1710 Douglas Drive North 
An Equal Opportunity Employer 

TEL. 612-580-5503 3.7-9-399 APR 97 1895 
FAX: 612-525-3377



Nov./Dec. 1994 SW 

Low Metals Results 
© 

4/26/95 

Page 2 

appropriate considering the detection limit or the concentration of 

metal in the unspiked sample; thus, these spiking results were coded 

“ST,” . 

If you have any questions concerning this submittal, feel free to 

contact me at (612) 525-3454. 
. 

Sincerely, 

Steven R. Crupi 

Project Manager 

Enclosures 

3.7-9-400
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ORPORATEO Pace : CHAIN-OF-CUSTODY RECORD 
THE ASSURANCE OF QUALITY Analytical Request - 
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SW = surface water OW = drinking water PROD = product P = plastic NP =nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 
B = plastic bag Z = zinc acetate H = hydrochloric acid 

| describe others describe others 

COLLECTED BY (signatures) CUSTODY SEAL NO. (IF ANY) OATE/TIME 

eZ Ode C2 A, 7 1113 )9 f J2a 

RELINQUISHED BY Yéignature) ° RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) . DATE/TIME 

DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME 

Ay ath rec VD MG? /23$ 

é 
anes oa Oe = 

A's! fa 
f) ° J ° 

SEAL INT. AHF SEAL # REMARKS & OTHER INFORMATION 

Cl yes Ono 2 

TWiaelsayyd 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 
DUPLICATE COPY © 

3.7-9-412
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he ope a 
vate vee - s 

. Es ~ \ NORTHERN LAKE SERVICE, INC No Lise? 
Se nen 7 ” 
ek sete | iz?! Analytical Laboratory and Environmental Servi @ Fe" 7 Services SAMPLE COLLECTION an. 
Pee fzey 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORI ‘ Pasa Bs ot = Fy 

ttt ttt i Tel: (715) 478-2777 © Fax: (715) 478-3060 , 
Wisennnn Lah Cert. No. 72 ()2tel 

RETURN THIS FORM WITH SAMPLES. 

. CUENT. PROJECT TITLE YY . 
. lY, D _ fe de ra) C “eo. | TOT » CALI Ke (RA born Mzstneg C2 f DW, 

ADDRESS PROJECT NO. P.O. NO SS l,l Re JEC 0. NO. 
Z “SS —. 0. Woe ‘oo GFE ¥S 

Cry. i STATE ZIP CONTACT ; PHONE yer 

C77? ET SA 7" YIT $< 26 7 Ke SS eve SEK, <}/ dz - GP ot Sac 

ITEM Salle) | Roane | COLLECTION SAMPLE GRAB/ CONTAINER/PRESERVATIVE 

NO. Se we Tyre | comp. Farelrs [7 ler [| COMECTION REMARKS 
eg - ~ fs a ‘ xt 1. RSIS H Gaag | ttt |r fay 

Bo _/2 hla 2gIB2 | Se-/9 Aloe aro] j§ oT | ef Tz] 
oe tm a: cy. 5 i 

3 BIIR3'| Se: 3c p o9o| 4 |e [,]- [7 lz]. 
Glee 
a 
pete OT 

pepeecsp CUT 

OL rrr 
meee fT 
epee 
SAMPLE TYPE: _ . CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water OW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochioric & 
GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = olastic bag Z = Zinc acetate H = hydrochloric acid 

describe others describe others 

COLLECTED-BY (signatures) ao “of CUSTODY SEAL NO. (IF ANY) DATE/TIME 
es eases. \ weet Pin A AS: WE PL ve CACO 

RELINQUISHED BY (signature) . RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) . RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY (signature) MET HOO OF TRANSPORT V3 fog 
fos co 

eT ew & UG/E¢ FB 

RECEIVED AT NLS BY (signature), , “, DATE/TIME [CONDITION ~~ oe __ | TEMP. 
(, ~{f9-G ‘fo CL te Lg Gaye TGs CY | Ht -Fy Ze DEX eo. 

SEAL INTACT? SEAL # REMARKS & OTHER INFORMATION 

Cl ves CINo - 

: \ “™ { . 
a i, LA moan A ix hy cowed 

eee 
TW[-vel-ar-viye 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBE! 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

©} 
DUPLICATE COPY



: oa 
Co . .. NO. 11485 

| NORTHERN LAKE SERVICE, INC. 
' Analytical Laboratory and Environmental Services S ‘AMPLE COLLECTION AND © 

= 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
° - ° - ‘ a Tel: (715) 478-2777 © Fax: (715) 478-3060 Wincunmin Leah Core, Ne. T210:6t6 

RETURN THIS FORM WITH SAMPLES. 

CLIENT ; O PROJECT TITLE 

“O ff: Van Ti<e RLANIOD0NW SP EDWIN ae Sw) 

, | AOORESS PROJECT NO. P.O. NO. 

‘| D737 S Axoce Re/ 20 OSLF 
CITY B | STATE ZIP CONTACT PHONE 

(pre en OA: We 54227 | foss Sanewe AJA -HP 7-25-00 
Tn NESE ! rare SAMPLE GRAB/ 

~ ne oats SAMPLE IO DATE TIME TYPE comp. [Paplp<s [py lea | | COLLECTION REMARKS 

hsa2s]  ce-7 [Gt _pan| Sw [cas | | [| al | 
2go3b| 26-/3 Ps ywl yy | det 
33939) ce | ofey asso] | | | vi 1 [eI 

Peeve [yo Lele |e 4iesa78 | 24-72 wool | | t/t yly [Zz] | Be nas 
Pe eo29| z2e-us-or [| [ax] | | [vi,t-tzt | 
Pe lpgoyo| pp. rs-ca [fel | i ty el 
ap 

of TC © 
af 
eto fe 
SAMPLE TYPE: _— CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water OW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 
B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others describe others 

| COLLECTEQD_BY (signatures) CUSTODY SEAL NO. (IF ANY), OATE/TIME 

| Vole Gna Cee Mo... 
HL(ShS AFOO 

RELINQUISHED BY (sighature) ” RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY (signature) METHOD OF TRANSPORT hifod! 
_ fs . 2 

A ae a FV— WWexed 7450 

fet NS fre - y.! a 
/). e 

SEAL INTACT- SEAL # REMARKS & OTHER INFORMATION 

Ol ves CI no 

TV el-a7- a] 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

- 3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

ro DUPLICATE COPY
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THE ASSURANCE OF QUALITY 
CHAIN-OF-CUSTODY RECORD 
Analytical Request | 

ciient_2D7H : Van TRE | Report To: /1U.SS J, HIE SHES Pace ClientNo. “~SOS/7 

Address D377 <5 Re QGE /¥ I Bill To: FE YA Pace Project Manager SAO 

CAREC EN [AA - Lr SS 20 7 P.O. #/ Billing Reference P3ECO ff Pace ProjectNo. 7<f//A0g, S7 

Phone <4 Jef " 4d 7 - 2 SOO Project Name / No.2 SOON Vr Te Co 6w) *Requested Due Date: 

Sampled By (PRINT): oO ANALYSES 
uu REQUEST ) 

Beer Shossen _ ve Austr z| 3 We 
Sampler Signature Date Sampled Z = Ke é & 

—— 7 - 
Ww — 

\ \ 

Stow Saw sst jals/ Pf : OL al + YY, 

hare eee Tag a mNeaom O| Z| | Z| S| 2 IK oy, REMARKS 

1 - WI, bot , | | 
Ls SG-/F | OM gc 5 BN ON a OX KR KO KR KY 
22 

. 
: J tte i toe . 7 . 

-430 . d K 

3 
| XK K K 

HS SG-A | | evo 43 1 to { |. * _ -_ “x a SAP : 
DN oo } pT CRS REL D -— 

4 b ¥ x x x © x [O COTM / 
| 5G | om oo cee Po fee I88FI4 7 37. | ' ; fo ee i .. JK x x oe _ cyikA CaN JMNene 8. AIG 

6 
. . 2 . é 

Pee aici RELINQUISHED BY / AFFILIATION _ ACCEPTED BY / AFFILIATION os 

| sh Kind : Van Orre 3 Jf. | Ig 

- Oe / sal 9d too | WG POSE ce "FEY [290 
Additional Comments 

| : . | 

3 \ SEE REVERSE SIDE FOR INSTRUCTIONS
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Pace Hq 184584, 
° » ® ‘ q 

" at  SoRINTE + . aT CHAIN-OF-CUSTODY RECORD ‘| 
Analytical Request 

~ 
. " ¢ t 

Client Porn - Vaw DOyKEe \ Report To: Kuss (a WE SHE IK | Pace Client No. SSDUWY 

Address o& 7347 SS. As OGE KJ Bill To: FE VO Pace Project Manager SAC-* 

( sR EEW K Av lA = 5430 7 P.O. #/ Billing Reference P3CO fF Pace ProjectNo. 7’ HAO8. SP 2 : 

Phone i /</ : 49 / ° AIOO Project Name / No. (RAn00w flr ING C(sw) *Requested Due Date: 

Sampled By (PRINT): o PRESERVATIVES ANALYSES a 

S _ L wl REQUEST 

a Soy 77 An) SSE WJ E Au srr =| 9 

Sampler Signature Date Sampled 7 

a 2 | © oD SS . 

Nd Cancer /e2 G 7 | u. uy : S 

i ee 13) al S| sis 
ge oo eae O| Z| 2) Z| O > : REMARKS 

SG-E€-O/ ‘| O700| Sw | 89¢/-0 a ae | , 

CO = . ton Cw ee ey fe rrr es Soe SP eee ne aor poo ts eho gy, bo Loe . 

| SG-E-02 oo) Y ageea.d ls Eee ge fee 

OV. os oy epee epee sens pore nym er ccuermreenimee - cep erm op er ye he yr one .. . . 

4 fe | OO | cf, a ce 

_* . se , . " ur we i ‘ cP re we ae TN pec es repre et PUT Te Cee SRS ons a ee vet TN ee a It oy ad oe 7 0 fee - - . tts . , 

5 
. ; : . : J . | : oo . ‘ 

era a : } Saha aol hia 
cee ea aie SMU) Le. Noor a isd} aP aa aL vie) aE TIME / 

Sm [fi]21 ee ft ode fPace "H. jp0 
Additional Comments / BI Oe TE : 

3 \ | Oo SEE REVERSE SIDE FOR INSTRUCTIONS
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eee —— ., ete a . oO | 

Beeetemy A:2¥tical Laboratory and Envfphmental Services SAMPLE COLLECTION Anp 
eG ao | | 

eee) 400 North Lake Avénue ¢ Crandon, WI 54520 " CHAIN OF CUSTODY RECORD 

poweeew - = Tel: (715) 478-2777 © Fax: (715) 478-3060 - fn, Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES: | 

CLIENT = ep So | PROJECTTITLE | 

L Porw: Vaw Drew Eine Mrvrec (Sw) 
ADDRESS . — PROJECT NO. P.O. NO. 
A737 SS. Rrocé Ref . S3C0O fF 

cy, | co - STATE ZIP _ | CONTACT ad 

Greew Ort Wa 54307 | huss SnwestEK | Al -4 9° 7-500 
Raa. _ SAMPLE | 

To wre Pte | ee | CO GA Pwplpo [pa |] _ COUECTIONREMARKS 
Sa- 192 (Ist os |sw lowes (2 [1] |e | | 

Ca aol | Pa ep 
4M sc- 3. |f zo] | | | fated) |e 
(se sc-cm Uf yszol foe] ee 

oe o” 
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(oC SG-6-6/ Poy opo| | |} jal ji iil 
Mee sc E-0z, | Jom | LY at fe | . 

pe oe 
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SAMPLE TYPE: | 7 | | CONTAINER PRESERVATIVES & PREPARATION 
SW = surface water DW = drinking water ‘PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater . TiS=tissue — SOIL = soil G = glass | S = sulfuric.acid HA = hydrochloric & 

_ GW= groundwater AIR = air SED = sediment - V=glass vial N = nitric acid ascorbic acid | 
ar gh : . a -.| B= plastic bag _ Z=2Zinc acetate H = hydrochloric acid - 

, RELINQUISHED BY (signature) re ‘ RECEIVED BY (signature) BS , DATE/TIME 

“ “DISPATCH BY (signature) — : — _ METHOD TRANSPORT — ME " a 

SEU MIP ase 

* aaa | an REMARKS & OTHER INFORMATION = rr Oe 

Bigsiiein 1. TO MEET REGULATORY REQUIREMENTS, THIS-EQRM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED 

Oo 2. PLEASE USE ONE LINEPER SAMPLE,NOT PERBOTTLE, ir, —- yp sighs 

SO 3. RETURN THIS FORM WITH SAMPLES - CLIENT: Mark ay Cee a i; Fo} hy 

_ a er oe lg - DUPLICATE COPY |” 
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NORTHERN LAKE SERVICE, INC. 

. 400° NORTH LAKE AVENUE 

CRANDON, WI 54520 (715)478-2777 
ORDER OF ANALYSIS 

Cath i Vau OYKE es? 
- ¢ TOOT Te ONG NUMBERS 

ES 

| ANALYZE FOR! DISSOLVED#OR! TOTAL! PARAMETERS?) 

PACE 
PALE 

Note "I," for low level ICP analysis, and "FP" for furnace analysis. 

Samples on line #s: £- / to be analyzed for the parameters checked below: 

4 Alkalinity, total H Cyanide, total Phenols H Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

C] Aluninus CJ Fluoride Tot. reactive C} BNAs by 625/8270 

C] antimony Hardness Pe Dis. reactive (] chlorinated Hydrocarbons by 612 

C] arsenic CJ tron Potassium [] Haloethers by 611 

Barium Lead Selenium Nitrosamines by 607 

Beryllium Magnesium Silica Pesticides-Organochlorine by 608/8080 

B.0.0.-5 Manganese Silver Pesticides-Organophosphate by 8141 

Boron Mercury Sodium PCBs by 608/8080 

Cadnium Mo | yodenum Solids, total Phenols by GC 604/8040 

CJ calcium C] Nickel Bd Tot. dissolved C] Phenoxy Acid Herbicides by 8150 

CJ c.0.0. C] Nitrogen, total &] Tot. suspended Cl reip-metais [1] TCLP-VvOCs [J TcLp-B8NAs 

C] chloride [] Ammonia Sulfate (] TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite Surfactants (MBAS) -by EPA 8021 

Cobalt Nitrate + Nitrite Thallium -by EPA 624/8240/8260 : 

Coliform, fecal Total Kjeldahl Tin - -by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

C) conductivity Oil & Grease Turbidity C] pvocs by 8020 

C] copper pu Vanadium [] GRo-wi Modified [1] GRo+Pvocs 

Cj 
Zine (] DRO-WI Modified 

CJ 
[] Munic.Sludge,WI List [] PAHs by 610LC/8310 

Samples on line #s: to be analyzed for the parameters checked below: 

CT Alkalinity, total 0 cyanide, total C] Phenols (J Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum Fluoride Tot. reactive BNAs by 625/8270 

Antimony Hardness Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic Iron : Potassium Haloethers by 611 

Barium Lead , Selenium NWitresamines by 607 

C] Beryllium [] Magnesium C) silica CJ Pesticides-Organochlorine by 608/8080 

C 8.0.0.-5 C] Manganese C) silver C] pesticides-Organophosphate by 8141 

(] Boron Mercury [) Sodius C] pcBs by 608/808 

. Cackaium Molybdenum Solids, total : Phenols by GC 604/8040 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

C.0.D. Witrogen, total Tot. suspended TCLP-metals (] TcLp-vocs (J TCLP-BNAS 

Chloride Amnon & Hi Sulfate TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide vocs by EPA 601+602 or 8010+8020 

C] chromium, hexavalent CJ] Nitrite C] surfactants (MBAS) Oj -by EPA 8021 

[] cobalt C] Nitrate + Nitrite (J Thallium C) -by EPA 624/8240/8260 

(] coliform, fecal [] Total Kjeldaht C] Tin CO) -by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

Conductivity Oil & Grease Turbidity pvocs by 8020 

Copper pH Vanadium GRO-WI Modified  [(] Gro+pvocs 

Zine DORO-WI Modi fied 

Munic.Sludge,WI List PAHs by 610LC/8510 

SPECIAL INSTRUCTIONS:



ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

© Foth & Van Dyke & Associates April 26, 1995 

2737 South Ridge Road PACE Project Number: 941109503 

P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0267600 10 0267627 10 0267635 

Date Collected: 11/08/94 11/08/94 11/08/94 

Time Collected: 08:00 10:30 10:30 

Date Received: 11/09/94 11/09/94 11/09/94 

SG-2 SG-3 SG-33 

Parameter Units MDL __ TC 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved | mg/L 5 190 190 170 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 9.7 9.0 9.2 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oi] and Grease mg/L 4.6 6.6 ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

© Hardness, Total as Calcium Carbonate mg/L 5 100 100 100 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 #£=ND ND ND 

pH 0.1] 7.3 7.5 7.7 

Turbidity NTU 0.5 1.7 1.2 1.5 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.30 28.8 18.7 22.4 

Cadmium ug/L 0.006 ND ND ND 

Chromium ug/L 0.18 0.50 0.32 0.35 

Copper ug/L 0.006 0.289 0.154 0.236 

Lead ug/L 0.007 0.075 0.053 0.059 

Mercury ng/L 0.1 1.6 0.9 0.8 

Zinc ug/L 0.80 1.91] 4.58 1.32 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 95 96 95 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 95 96 95 

Anions Meq/L 1.82 1.82 1.8] 

© eee rm 
riv ortunity Employer 

Minneapel aN 56422. 3.7-9-419 An Equal Opportunity Employ 

TEL: 612-544-5543 

FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 2 PACE Project Number: 941109503 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0267600 10 0267627 10 0267635 

Date Collected: 11/08/94 11/08/94 11/08/94 

Time Collected: 08:00 10:30 10:30 

Date Received: 11/09/94 11/09/94 11/09/94 

Client Sample ID: SG-2 SG-3 SG-33 

Parameter Units Oe) 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 3.97 4.42 4.27 

Cations Meq/L 1.97 1.98 1.97 

Chemical Oxygen Demand, Low Level mg/L 10 16 ND 10 

Chloride mg/L 1 2 2 2 

Cyanide, Total ug/L 20 - - ND 

Fluoride, Soluble mg/L 0.1] ND 0.1 0.1 

Iron, dissolved mg/L 0.050 0.16 0.073 0.079 

Manganese, dissolved mg/L 0.010 ND ND ND 

Nitrogen, Ammonia mg/L 0.1 0.1 ND 0.1 

Nitrogen, Kjeldahl mg/L 0.2 0.7 0.6 0.7 

Sodium Adsorption Ratio 0.099 0.099 0.099 © 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.010 ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium | mg/L 1.0 2] 2] 2] 

Iron, total mg/L 0.050 0.34 0.29 0.38 

Magnesium mg/L 0.50 10 10 10 

Manganese, total mg/L 0.010 0.054 0.065 0.067 

Sodium mg/L 1.0 2.2 2.2 2.2 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 0.006 ND ND 

Selenium mg/L 0.005 0.006 ND ND 

a 
1710 Douglas Drive North 3.7-9-420 An Equal Opportunity Employer © 

Minneapolis, MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO

RY ANALYSIS 

© Mr. Russell Janeshek April 26, 1995 

Page 3 PACE Project Number: 941109503 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0267643 10 0268674 10 0268682 

Date Collected: 11/08/94 11/09/94 11/09/94 

Time Collected: 11:45 08:30 09:30 

Date Received: 11/09/94 11/10/94 = 11/10/94 

Client Sample ID: SG-6 SG-19 SG-30 

Parameter Units MDL = ==_ LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 

Solids, Total Dissolved mg/L 5 160 150 200 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 7.7 15 12 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 ND 84 130 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 7.6 7.3 7.6 

© Turbidity NTU 0.5 3.3 1.7 0.7 

METALS BY LOW-LEVEL ANALYSES | 
Aluminum ug/L 0.30 19.9 61.1] 71.9 

Cadmium ug/L 0.006 ND 0.008 0.010 

Chromium ug/L 0.18 0.30 1.24 0.52 

Copper ug/L 0.006 0.101 0.431 0.352 

Lead ug/L 0.007 0.084 0.199 0.158 

Mercury ng/L 0.1 0.7 2.3 0.8 

Zinc ug/L 0.80 3.94 6.58 2.20 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 

Alkalinity, Bicarbonate mg/L 5 110 77 120 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 110 77 120 

Anions Meq/L 1.96 0.34] 0.25] 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 3.96 65.35 95.02 

Cations Meq/L 2.13 1.63 9.82 

a
 

®e 1710 Douglas Drive North 3.7-9-4271 An Equal Opportunity Employer 

Minneapolis, MN 55422 | 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 4 | PACE Project Number: 941109503 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0267643 10 0268674 10 0268682 

Date Collected: 11/08/94 11/09/94 11/09/94 

Time Collected: 11:45 08:30 09:30 

Date Received: 11/09/94 11/10/94 11/10/94 

Client Sample ID: SG-6 SG-19 SG-30 

Parameter Units MDL 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 

Chemical Oxygen Demand, Low Level mg/L 10 ND 2 | ND 

Chloride mg/L ] ND 1 ND 

Cyanide, Total ug/L 20 ND ND ND 

Fiuoride, Soluble mg/L 0.1 0.1] 0.1 0.1 

ICP Digestion, Dissolved BNDR BNDR BNDR 

Iron, dissolved mg/L 0.050 ND 0.35 0.35 

Manganese, dissolved mg/L 0.010 ND ND ND 

Nitrogen, Ammonia mg/L 0.1 ND ND 0.1 

Nitrogen, Kjeldahl mg/L 0.2 0.6 0.6 0.5 

Sodium Adsorption Ratio 0.073 0.084 0.039 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP © 

Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND 0.010 ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 23 17 27 

Iron, total mg/L 0.050 0.21 0.54 0.12 

Magnesium mg/L 0.50 11 8.6 102 

Manganese, total mg/L 0.010 0.018 0.054 0.018 

Sodium mg/L 1.0 1.7 1.7 2.0 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND 0.006 ND 

ice wa 3.7-9-422 aE rr © 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPO RT 0 F LABO RATO RY ANALYSIS 

© Mr. Russell Janeshek April 26, 1995 

Page 9 PACE Project Number: 941109503 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0268690 

Date Collected: 11/08/94 

Time Collected: 15:30 

Date Received: 11/10/94 

Client Sample ID: SG-E 

Parameter Units MDL = =_ 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 170 

Solids, Total Suspended mg/L 5 ND 

Sulfate mg/L 1.0 8.5 

Phosphorus, Soluble mg/L 0.05 ND 

Phosphorus, Total mg/L 0.05 ND 

Oi] and Grease mg/L 4.6 ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND 

Hardness, Total as Calcium Carbonate mg/L 5 150 

Potassium mg/L 1.0. ND 

Nitrogen, Nitrate mg/L 0.50 ND 

pH 0.1 7.6 

© Turbidity NTU 0.5 0.5 

METALS BY LOW-LEVEL ANALYSES | 
Aluminum ug/L 0.30 73.3 

Cadmium ug/L 0.006 ND 
Chromium ug/L 0.18 1.47 

Copper ug/L 0.006 0.649 

Lead ug/L 0.007 0.192 

Mercury ng/L 0.1] 0.6 

Zinc ug/L 0.80 3.36 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 140 

Alkalinity, Carbonate mg/L 5 ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 140 

Anions Meg/L 0.370 

Antimony mg/L 0.005 ND 

Cation-Anion Balance % 0.01 78.17 

Cations Meq/L 3.02 

ee 
e 1710 Douglas Drive North 3,7-9-423 An Equal Opportunity Employer 

Minneapolis, MN 55422 
TEL: 612-544-5543 . 

FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 6 
PACE Project Number: 941109503 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0268690 

Date Collected: 11/08/94 

Time Collected: 15:30 

Date Received: 11/10/94 

Client Sample ID: SG-E 

Parameter Units MDL 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chemical Oxygen Demand, Low Level mg/L 10 ND 

Chloride mg/L ] 2 

Cyanide, Total ug/L 20 ND 

Fluoride, Soluble mg/L 0.1 0.1 

ICP Digestion, Dissolved BNDR 

Iron, dissolved mg/L 0.050 0.058 

Manganese, dissolved mg/L 0.010 ND 

Nitrogen, Ammonia mg/L 0.1 ND 

Nitrogen, Kjeldahl mg/L 0.2 0.3 

Sodium Adsorption Ratio 0.086 

Thallium mg/L 0.005 ND 

METALS BY ICP © 

Silver mg/L 0.010 ND 

Barium mg/L 0.010 ND 

Beryllium mg/L 0.01 ND 

Calcium mg/L 1.0 32 

Iron, total mg/L 0.050 ND 

Magnesium mg/L 0.50 16 

Manganese, total mg/L 0.010 ND 

Sodium mg/L 1.0 2.4 

Nickel mg/L 0.030 ND 

Molybdenum mg/L 0.020 ND 

Boron mg/L 0.100 ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND 

Selenium mg/L 0.005 ND 

Sees ll Minneapalig, MN'E8422. 3.7-9-424 An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Mr. Russell Janeshek April 26, 1995 

Page / PACE Project Number: 941109503 

Client Reference: Crandon Mining (Battelle) Surface Waters 

These data have been reviewed and are approved for release. 

Atior... fr. Cures 

Steve Crupi 
Project Manager 

ee — OO OO eee 
1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN $8427 3.7-9-425 —e " 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell] Janeshek FOOTNOTES April 26, 1995 

Page 8 for pages 1 through 7 PACE Project Number: 941109503 

Client Reference: Crandon Mining (Battelle) Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

a 

1710 Douglas Drive North i © 
Minneapolis, MN 5547? 3.7-9-426 An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377 |
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Foth & Van Dyke & Associates April 26, 1995 

2737 South Ridge Road PACE Project Number: 941112510 

P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0270601 10 0270610 10 0270628 

Date Collected: 11/10/94 11/10/94 11/10/94 

Time Collected: 08:30 10:00 12:30 

Date Received: 11/11/94 = 11/11/94 11/11/94 

LG-11 LG-12 LG-15-01 

Parameter Units MDL = _ NC 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 

Solids, Total Dissolved mg/L 5 34 54 62 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 3.6 9.8 1 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

O11 and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

© Hardness, Total as Calcium Carbonate mg/L 5 6 7 7 

Potassium mg/L 1.0 ND ND 1.5 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 5.8 5.2 5.5 

Turbidity NTU 0.5 1.3 0.6 | 1.2 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.30 18.1 85.5 101 

Cadmium ug/L 0.006 0.008 ND 0.008 

Chromium ug/L 0.18 ND 0.34 0.26 

Copper ug/L 0.006 0.306 0.839 0.415 

Lead ug/L 0.007. 0.158 0.413 0.210 

Mercury ng/L 0.1 1.0 2.3 1.7 

Zinc ug/L 0.80 2.62 6.14 5.67 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND ND 6 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND 6 

Anions : Meq/L 0.075 0.205 0.328 

© Same glgagy Minnesoeie MN E8&22. 3.7-9-427 An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 2 PACE Project Number: 941112510 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0270601 10 0270610 10 0270628 

Date Collected: 11/10/94. =+11/10/94 ~=—-:11/10/94 

Time Collected: 08: 30 10:00 12:30 

Date Received: 11/11/94 =-11/11/94 ~)=—-11/11/94 

Client Sample ID: LG-11] LG-12 LG-15-0] 

Parameter Units “MDL __ 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.0] 29.3) -28.80 -50.38 

Cations Meq/L 0.138 0.113 0.108 

Chemical Oxygen Demand, Low Level mg/L 10 10 24 45 

Chloride mg/L 1 ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

ICP Digestion, Dissolved BNDR BNDR BNDR 

Iron, dissolved mg/L 0.050 0.055 0.092 O.14 

Manganese, dissolved mg/L 0.010 ND ND 0.083 

Nitrogen, Ammonia mg/L 0.1 ND ND 0.2 

Nitrogen, Kjeldahl mg/L 0.2 0.7 0.8 1.3 © 

Sodium Adsorption Ratio 0 0 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP | 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 1.5 1.6 1.4 

Iron, total mg/L 0.050 0.073 0.14 0.21 

Magnesium mg/L 0.50 0.52 ND ND 

Manganese, total mg/L 0.010 0.013 0.011 0.085 

Sodium mg/L 1.0 ND ND ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND 0.006 ND 

a 
171 u rv Mews NSS 3.7-9-428 An Eqs! Oporunty Empey © 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Mr. Russell Janeshek April 26, 1995 

Page 3 
PACE Project Number: 941112510 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0270636 10 0270644 10 0270652 

Date Collected: 11/10/94 11/09/94 11/09/94 

Time Collected: 12:30 14:30 16:10 

Date Received: 11/11/94 =. 11/11/94 ~=—-11/11/94 

Client Sample ID: LG-15-02 LG-/ LG-13 

Parameter Units MDL OW LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 60 5] 78 

Solids, Total Suspended mg/L 5 ND 5 ND 

Sulfate mg/L 1.0 1 5.9 11 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND 3 ND 

Hardness, Total as Calcium Carbonate mg/L 5 6 220 8 

Potassium mg/L 1.0 1.6 ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 5.5 4.9 5.5 

© Turbidity NTU 0.5 1.4 0.7 0.9 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.30 104 122 170 

Cadmium ug/L 0.006 ND 0.034 0.009 

Chromium ug/L 0.18 0.22 0.44 0.28 

Copper ug/L 0.006 0.264 0.355 0.607 

Lead ug/L 0.007 0.156 0.219 0.421 

Mercury ng/L 0.1 1.7 1.8 2.4 

Zinc ug/L 0.80 3.8/7 13.8 8.67 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND ND ND 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND ND 

Anions Meq/L 0.230 0.123 0.229 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.0] -~36.93 -34.54 -20.65 

Cations Meq/L 0.106 0.060 0.151] 

ne 

© Minneapotia MN 58422. 3.7-9-429 | An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377



4 cee mia C a ms 

ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 4 PACE Project Number: 941112510 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0270636 10 0270644 10 0270652 

Date Collected: 11/10/94. =+11/09/94 ~=—-11/09/94 

Time Collected: 12:30 14: 30 16:10 

Date Received: 11/11/94 =—-11/11/94 11/11/94 

Client Sample ID: LG-15-02 LG-/ LG-13 

Parameter Units MDL OO 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chemical Oxygen Demand, Low Level mg/L 10 42 10 26 

Chloride mg/L 1 ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

ICP Digestion, Dissolved BNDR BNDR BNDR 

Iron, dissolved mg/L 0.050 0.15 0.058 0.24 

Manganese, dissolved mg/L 0.010 0.082 ND 0.018 

Nitrogen, Ammonia mg/L 0.] 0.2 ND ND 

Nitrogen, Kjeldahl mg/L Q.2 1.7 1.7 1.0 

Sodium Adsorption Ratio 0 0 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP © 

Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND ND 0.016 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 1.3 1.2 2.1 

Iron, total mg/L 0.050 0.26 0.061 0.41 

Magnesium mg/L 0.50 ND ND 0.56 

Manganese, total mg/L 0.010 0.085 ND 0.018 

Sodium mg/L 1.0 ~ ND ND ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L. 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

Minneapolis MN'58@27. 3.7-9-430 An Equal Opportunity Employer © 

TEL: 612-544-5543 

FAX: 612-525-3377
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© Mr. Russell Janeshek April 26, 1995 
Page 9 PACE Project Number: 941112510 

Client Reference: Crandon Mining (Battelle) Surface Waters 

These data have been reviewed and are approved for release. 

At . . 

Steve Crupi 
Project Manager 

® Sap Minnespuiie MN $5427. 3.7-9-431 An Equal Opportunity Employer 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES April 26, 1995 

Page 6 for pages 1 through 5 PACE Project Number: 941112510 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

1710 Douglas Drive North Minneapolis, MN 55422 3. 7-9-432 An Equal Opportunity Employer © 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Foth & Van Dyke & Associates April 26, 1995 

2737 South Ridge Road PACE Project Number: 941208512 

P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0288764 10 0288772 10 0288780 

Date Collected: 12/05/94 12/05/94 12/05/94 

Date Received: 12/08/94 12/08/94 12/08/94 

Client Sample ID: SG-19 SG-30 SG-2 

Parameter Units MDL =. LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 150 180 170 

Solids, Total Suspended mg/L 5 10 ND 5 

Sulfate mg/L 1.0 11 10 7.3 

Phosphorus, Soluble : mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day ng/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 76 120 110 

© Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 72.2 7.1 7.3 

Turbidity NTU 0.5 2.3 0.62 1.8 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.30 32.6 57.7 26.9 

Cadmium ug/L 0.006 ND ND ND 

Chromium ug/L 0.18 0.54 0.46 0.36 

Copper ug/L 0.006 0.093 0.621 0.161 
Lead ug/L 0.007 0.127 0.17] 0.053 

Mercury ng/L 0.1 2.4 1.2 1.2 

Zinc ug/L 0.80 1.47 1.61 1.22 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 7 120 110 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 71 120 110 

Anions Meq/L 1.42 2.18 2.04 

Antimony mg/L 0.005 ND ND ND 

ce 

e Minneapolis MN 55422. 3.7-9-433 aoe pPomy empire 
TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 2 PACE Project Number: 941208512 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0288764 10 0288772 10 0288780 

Date Collected: 12/05/94 12/05/94 12/05/94 

Date Received: 12/08/94 12/08/94 12/08/94 

Client Sample ID: SG-19 SG-30 SG-2 

Parameter Units MDL __ OC a CT 

INORGANTC ANALYSTS 
| 

INDIVIDUAL PARAMETERS 
Cation-Anion Balance to 0.01 1.18 7.43 1.89 

Cations Meq/L 1.46 2.52 2.12 

Chemical Oxygen Demand, Low Level mg/L 10 26 10 13 

Chloride mg/L 1 1 ND 3 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.22 0.094 0.27 

Manganese, dissolved mg/L 0.010 ND 0.014 ND 

Nitrogen, Ammonia mg/L 0.1 0.2 0.2 0.1 

Nitrogen, Kjeldahl mg/L 0.2 0.7 0.8 0.5 

Sodium Adsorption Ratio 0.08 0.09 0.10 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
© 

Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 15 2] 22 

Tron, total mg/L 0.050 0.46 0.11 0.30 

Magnesium mg/L 0.50 7.6 13 1] 

Manganese, total mg/L 0.010 0.061 0.031 0.042 

Sodium mg/L 1.0°- 1.6 2.2 2.3 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND 0.008 ND 

a 
Wie sopal, vnteetoo 3.7-9-43 4 An Equal Opportunity Employer © 

TEL: 612-544-5543 : 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

© Page 3 PACE Project Number: 941208512 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0288799 10 0288802 10 0288810 

Date Collected: 12/05/94 12/05/94 12/06/94 

Time Collected: 09:00 

Date Received: 12/08/94 12/08/94 12/08/94 

Client Sample ID: SG-3 SG-6 SG-E-01 

Parameter Units MDL J 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 180 190 230 

Solids, Total Suspended mg/L 5 6 ND 5 

Sulfate mg/L 1.0 6.6 6.7 7.8 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 110 110 150 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 7.4 7.6 7.3 

© Turbidity NTU 0.5 1.3 2.6 0.6 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.30 27.0 17.2 19.9 

Cadmium ug/L 0.006 ND ND ND 

Chromium ug/L 0.18 0.38 0.41 1.22 

Copper ug/L 0.006 0.167 0.110 0.107 

Lead ug/L 0.007 0.07] 0.057 0.039 

Mercury ng/L 0.1 1.1 2.0 0.7 

Zinc ug/L 0.80 1.04 1.09 0.95 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 9] 110 140 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 9] 110 140 

Anions Meq/L 1.7] 1.94 2.52 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 10.48 9.15 9.45 

Cations Meq/L 2.12 2.33 3.04 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7~9--435 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 4 
PACE Project Number: 941208512 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0288799 10 0288802 10 0288810 

Date Collected: 12/05/94 12/05/94 12/06/94 

Time Collected: 09:00 

Date Received: 12/08/94 12/08/94 12/08/94 

Client Sample ID: | SG-3 SG-6 SG-E-01 

Parameter Units MDL OU LT 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chemical Oxygen Demand, Low Level mg/L 10 13 ND 10 

Chloride mg/L 1 3 ND 2 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.19 ND ND 

Manganese, dissolved mg/L 0.010 0.016 ND ND 

Nitrogen, Ammonia mg/L 0.1 ND ND ND 

Nitrogen, Kjeldahl mg/L 0.2 0.3 1.3 0.5 

Sodium Adsorption Ratio 0.10 0.08 0.09 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 22 25 32 

Iron, total mg/L 0.050 0.30 0.056 ND 

Magnesium mg/L 0.50 1] 12 16 

Manganese, total mg/L 0.010 0.070 0.012 0.016 

Sodium mg/L 1.0 2.2 1.9 2.5 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

CT 

Mineapolie MN 58427. 3. 7-9-436 An Equal Opportunity Employer © 

TEL: 612-544-5543 
FAX: 612-525-3377 |
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

© Mr. Russell Janeshek April 26, 1995 
Page 9 PACE Project Number: 941208512 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0288829 

Date Collected: 12/06/94 

Time Collected: 09:00 

Date Received: 12/08/94 

Client Sample ID: SG-E-02 

Parameter Units MDL 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 230 

Solids, Total Suspended mg/L 5 ND 

Sulfate mg/L 1.0 8. ] 

Phosphorus, Soluble mg/L 0.05 ND 

Phosphorus, Total mg/L 0.05 ND 

Oil and Grease mg/L 4.6 ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND 
Hardness, Total as Calcium Carbonate mg/L 5 150 
Potassium mg/L 1.0 ND 
Nitrogen, Nitrate mg/L 0.50 ND 
pH 0.1] 7.2 

© Turbidity | NTU 0.5 0.6 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.30 23.4 

Cadmium ug/L 0.006 ND 
Chromium ug/L 0.18 1.13 

Copper ug/L 0.006 0.071 

Lead ug/L 0.007 0.019 

Mercury ng/L 0.1 0.6 

Zinc ug/L 0.80 1.00 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 140 

Alkalinity, Carbonate mg/L 5 ND 
Alkalinity, Total as Calcium Carbonate mg/L 5 140 

Anions Meq/L 2.52 

Antimony mg/L 0.005 ND 

Cation-Anion Balance to 0.01 7.08 

Cations Meq/L 2.91 

a 
© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapal MN 5542? 3./-9-437 , re vem 

TEL: 612-544-5543 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek April 26, 1995 

Page 6 
PACE Project Number: 941208512 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

PACE Sample Number: 10 0288829 

Date Collected: 12/06/94 

Time Collected: 09:00 

: Date Received: 12/08/94 

Client Sample ID: SG-E-02 

Parameter Units MDL 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chemical Oxygen Demand, Low Level mg/L 10 ND 

Chloride mg/L ] 2 

Cyanide, Total ug/L 20 ND 

Fluoride, Soluble mg/L 0.1 ND 

Iron, dissolved mg/L 0.050 ND 

Manganese, dissolved mg/L 0.010 ND 

Nitrogen, Ammonia mg/L 0.1] ND 

Nitrogen, Kjeldahl mg/L 0.2 0.4 

Sodium Adsorption Ratio 0.09 

Thallium mg/L 0.005 ND 

METALS BY ICP 
Silver mg/L 0.010 ND © 

Barium mg/L 0.010 ND 

Beryllium mg/L 0.01 ND 

Calcium mg/L 1.0 3] 

Iron, total mg/L 0.050 0.088 

Magnesium mg/L 0.50 15 

Manganese, total mg/L 0.010 0.014 

Sodium mg/L 1.0 2.4 

Nickel mg/L 0.030 ND 

Molybdenum mg/L 0.020 ND 

Boron mg/L 0.100 ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND 

Selenium mg/L 0.005 ND 

NN 

1710 Douglas Drive North An Equa! Opportunity Employer © 

Minneapolis, MN 55422 3. 7-9-438 
TEL: 612-544-5543 

FAX: 612-525-3377



pace 
ENVIRONMENTAL LABORATORIES R E PO RT 0 F LAB 0 RATO RY ANALYS S 

Mr. Russell Janeshek April 26, 1995 

Page / PACE Project Number: 941208512 

Client Reference: Crandon Mining (Battelle) Surface Waters 

These data have been reviewed and are approved for release. 

Steve Crupi 
Project Manager 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-439 
TEL: 612-544-5543 
FAX: 612-525-3377



ace. 
pace ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES April 26, 1995 

Page 8 for pages 1 through /7 PACE Project Number: 941208512 © 

Client Reference: Crandon Mining (Battelle) Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

a 

oma 3.7-9-440 An al pporunty Ene ® 
TEL: 612-544-5543 
FAX: 612-525-3377



January 1995 Surface Water Laboratory Data 

© 3.7-9-441
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pace 

6 February 17, 1995 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 

Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - 

January 1995 Surface Water Sampling 

Dear Mr. Janeshek: 

Enclosed are the analytical report, raw data package and electronic 

deliverable representing the samples received on January 6, 1995. 

This group of samples represents the January 1995 surface water 

sampling round. Analysis results in this submittal cover tests 

performed at PACE and Northern Lake Service. The enclosed summary 

report and electronic deliverable will be reissued when the results 

from the Battelle analyses are received and incorporated. 

Attached to this letter are copies of the chain of custody records. 

Also attached to this letter is a table cross referencing the PACE 

sample identification, the Northern Lake Service Identification and 

the sampling point identification. Copies of the chain of custody 

records for samples received at Northern Lake Service (NLS) are also 

attached to this letter. 

The alkalinity and cyanide bottles received at PACE contained a skim 

layer of ice in the bottle. This situation was communicated to you on 

January 6, 1995. PACE proceeded with the analyses with your 

concurrence. 

Samples were sent to PACE, NLS, and Battelle. A summary of the where 

each of the analyses were performed follows below. 

PACE - Alkalinity, F, Cl, COD, NH3, TKN, Cyanide, total and 

dissolved metals (standard detection levels) 

NLS - BOD, TP, Dissolved P, K, $04, TSS, TDS, O&G, Hardness, 

pH, turbidity, nitrate 

Battelle - Low-level metals (Al, Cd, Cr, Cu, Pb, Hg, Zn) 

ee 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 
TEL: 612-544-5543 3./-9-442 
FAX: 612-525-3377 FER 20 1995



January 1995 Surface Waters 

02/17/95 
© 

page 2 of 2 
| 

Six samples were analyzed for ammonia one day outside of the holding 

time. The analyst incorrectly calculated the holding time. This 

situation was communicated to you on February 1, 1995. As per your 

instructions, ammonia results are not reported for the affected " 

samples (listed below). 

SG-30 

SG-2 

SG-3 

SG-6 | 

SG-E-O1 

SG-E-02 

If you have any questions or comments concerning the data submitted, 

feel free to contact me at (612) 525-3454. 

Sincerely, 

Steven R. Crupl 
® 

Project Manager 

Attachments/Enclosures



© Crandon Mining Company Project - 

January 1995 Surface Water Sampling 

Sample Cross Reference 

Sample ID PACE ID NLS ID 

SG-30 190.2 71395 

SG-2 191.0 71396 | 

SG-3 192.9 71397 

SG-6 194.5 71398 

SG-E-O1 195.3 71399 

SG-E-02 197.0 71400 

LG-7-O1 : 201.1 71401 

LG-7-02 202.0 71402 

LG-11 204.6 71500 

LG-13 206.2 71502 

LG-12 207.0 71501 

LG-15 208.9 71503



Cbs 
ENVIRONMENTAL LABORATORIES 

Crandon Mining Project © 

Anal ; Method Id £3 

NLS 
. 

BOD Standard Methods 5210 

Total Phosphorous EPA 365.2 

Dissolved Phosphorous EPA 365.2 

Potassium EPA 200.7 

Sulfate EPA 375.2 

Total Suspended Solids EPA 160.2 

Total Dissolved Solids EPA 160.1 

Oil & Grease EPA 413.1 

Total Hardness EPA 130.2 

Nitrate EPA 353.2-354.1. 

pH EPA 150.1 

Turbidity EPA 180.1 

PACE 

Alkalinity EPA 310.1 © 

Fluoride EPA 340.2 

Chloride EPA 325.1 

COD EPA 410.2 

Ammonia EPA 350.2 

TKN EPA 351.3 

Cyanide EPA 335.2 

Total and Dissolved Metals EPA 279.2 (Tl) 

Standard Detect. Level EPA 204.2 (Sb) 

EPA 245.1 (Hg, Std. Level only) 

EPA 200.7 (All other metals by ICP) 

e
s
 

1710 Douglas Orive 
An Equal Opportunity Employer © 

Minneapolis, MN 55422 3. 7-9-445 

TEL: 612-544-5542 . 
FAX $12-525-3377



| 
28876SW.XLS 

PACE PROJECT NAME: FOTH & VAN DYKE - CRANDON MINING SURFACE WATERS 

PACE PROJECT MANAGER: Steve Crupi 

CLOSED DUE 2/03/95 

y 
BAL 

SAMPLED RECEIVED ICP ICP Diss. FMET T- COD- CAT 

SOG PROJ.NO. CLIENT LABNO. FIELDID QC MATRI DATE DATE ME TRA Fe/Mn NH3 TL-U SB-U ALSS TKN F TCN CL NLS ALK LOW SARCA AN. /AN. 

190 950106504 FOTH&VD 190.2 SG-30 X SW 01/03/95 01/06/95 M ™M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 191.0 SG-2 SW 01/03/95 01/06/95 M M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 192.9 SG-3 SW 01/03/95 01/06/95 M M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 194.5 SG-6 SW 01/03/95 01/06/95 M ™M M M M M B MM MM N M M M M M M 

190 950106504 FOTH&VD 195.3 SG-E-01 SW 01/03/95 01/06/95 M ™M M M M M B MM M M N OM MM M M M 

190 950106504 FOTH&VD 197.0 SG-E-02 SW 01/03/95 01/06/95 M ™M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 201.1 LG-7-01 SW 01/04/95 01/06/95 M M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 202.0 LG-7-02 SW 01/04/95 01/06/95 M ™M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 204.6 LG-11 SW 01/04/95 01/06/95 M ™M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 206.2 LG-13 SW 01/05/95 01/06/95 M M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 207.0 LG-12 SW 01/05/95 01/06/95 M M M M M M B MM M M N M M M M M M 

190 950106504 FOTH&VD 208.9 LG-15 SW 01/05/95 01/06/95 M ™M M M M M B MM M M N M M M M M M 

wo 

NJ 
, 

bb One of the generals must be filtered for the dissolved iron and manganese parameters 

Trace metals are arsenic and selenium 

f NLS is a subcontract subset | 

oY T-ALK includes the carbonate and bicarbonate parameters 

DNR the ICP antimony parameter within the FMETALS subset 

FMETALSS is the Battelle subcontract subset 

Raw data package is required to include calibrations, sample data, QC sample data, and calib. verif. data 

Feel free to contact SRC at extension 3454 if questions! Happy Trails! . 

Page 1 .



pace corm 
Binconporated 

CHAIN-OF-CUSTODY RECORD 

ENVIRONMENTAL LABORATORIES 
Analytical Request 

Client Fou : Vaw KE 
Report To: Russ Naa E.SHE KR Pace Client No. LSPS? 

Address A737 3S. Rrooe RA : BilTo: FVD Pace Project Managern GRC 

CREGH Rar (JT Sf307 
P.O. #/ Billing Reference 93¢0 £3 Pace Project No. Ds72/ Ole L* 

Phone 4)\+4- ALI 7- QAS5O0O 
Project Name/No. (@AA) DOW Meas rae Co (Sid }rocuestea Due Date: - 

Sampled By (PRINT): 
i ANALYSES \4/ 

Seo JANSSEN Noe Nusmxew 2| 9 
y/ , 

Sampler Signature Date Sampled Z | 
~ 

/3/9s- | & S y 
———¥ 70 tt_)c . } 9. Oo LM * \ N/A 

: O y N 
% 

oO RYN YR e)scyeinl aie) TIME MATRIX PACENO. [© Z a Z S KX N [> REMARKS 

etree sen PIs Mra PERU EE ey ead eee Aya LT ayes eae AL 

| SG-30 pr0}SW) ho, 9 Sal Wx X KAN KM XM 

Se) S6-2 0 PR eho Po! J KPRYF AF XAL 

RS S6--3 324 [lag [5a tt 1 | PF RAL E KER 

‘ Si--b 430) \“\als|5 all K KRE RK KKK 

5) SsG-E-Ol Pl) | as oe KEK YC K€ fk 

Sr-E-00. hil f |iggolor 1h! AX KLE KEY 
7 

| 
| 

9 PM ag Pee eS : | | . 

| COOLERNOS. Pass mT Ty arc ee Mecca Ae od pave | TIME? 

ry tL UAIF ffOO 7 “ab, | 

a 
— Y Lt Oe -foice- oe SLAG? 

Additional Comments 
A - 

ORIGINAL 
SEE REVERSE SIDE FOR INSTRUCTIONS



a ig fein holes nerricn1 20p 
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Ce 
CHAIN-OF-CUSTODY RECORD 

ENVIRONMENTAL LABORATORIES 
Analytical Request 

Client Ent yi Vay D r Ke 
Report To: K uss —IAwesHeu 

Pace Client No. ASO LL/F. 

Address a 037 SS. Rrpge R.1 Bill To: FVD Pace Project Manager SLC 

(—REBN Bar lu IT S307 P.O. #/ Billing Reference G3C0 Pace Project No. F, SO2/€L2 5 P< 

Phone 44. ae wd 7-2S' OO 
Project Name / No. N00 /VENING Co S w) *Requested Due Date: 

Sampled By (PRINT; z RAGES 
Cort] Nmnssaa) < be Husrew g a 

. : 

Sampler Signature Date Sampled 3 ra 
v 

Lu 

<i CO baa 4l2E=- w| 2 x SY ~ 
C1 E| S| ol «Ne R 

ITEM 
Oo| z| Al Zl Oo | 9/ CP 

a SAMPLE DESCRIPTION NG S| S| =| <| 8 § K @ REMARKS 

er po ea ~ Na pe | 

L6-7-0/ y03|5W) a) |S 211 | MKK KKK EY 
6 | ap fo peapa pee icy a BN SE oe Von oe 

Y» | : b3a\ > M x 

; : ST ee poy Ler X | 

CO erp re fore Ge a Jo ay a - en: OM ay : 

4 

. 

5 
: 

| 6 — 

7 
As ' 

Lhe, 

8 

MEE oR ClY rer Resa aaa |. RELINQUISHED BY/ AFFILIATION - | —-. ACCEPTED Cag aes 

fort: YANUTKE : j Lf, 

fe 
Sat wo [ Us{7¢ 10 ANG forge pel, VMS) 10 

Additional Comments 

GINAL 
SEE REVERSE SIDE FOR INSTRUCTIONS



® 
t{NCcoORPORATE O 

THE ASSURANCE OF QUALITY 
CHAIN-OF-CUSTODY RECORD 
Analytical Request 

Client Por - Van Dr ec Report To: Russ daw ESHER. Pace Client No. 1S O¢// o 

Address 0 737 SS. RIDee RA Bill To: FE VD Pace Project Manager SZ C 

Green Lar (Er S30 7 P.O. #/ Billing Reference 9320 “ly Pace Project No. GSO LOL - SLE 

Phone +{/ of. ~ SF Z - ASOO Project Name / No (ean Den) Mrwzwe Ce a) *Requested Due Date: 

Sampled By (PRINT): 
ANALYSES 
REQUEST 

Seorr Savssew doe Ausrxw 2/9 YR 

Sampler Signature Date Sampled Z ra . 
tu 

O; a! Jd] 2 y w/ R 

ia | o| & a| 2 5 |< 5 7) Wy 
NO. _ SAMPLE DESCRIPTION TIME eis end Mem >| 5) si tls > : YS S | ) REMARKS 

: LG&-I5 1 SWI. a|F 71 I | XX K KEKE RAK 
bo o 

*, 2 - S 
: LG -10 | bonols ei 1 | EX KK KK ORK 

4 

6 | 

7 | 

3 : ' Spt “ ts SE . . 

ro rhe ener LAr oe ee BY / AFFILIATION 9:2] « DATE! | =.TIME:: 

| | FoTh ' VAN Ke ZZ, ff 

_ L Stoll gree 1s/9¢ 1400 wy foe [Pree “by Je 
Additional Comments 

ORIGINAL SEE REVERSE SIDE FOR INSTRUCTIONS



Ey no. 12238 
ae NORTHERN LAKE SERVICE, INC. 

DEN ANS 
f RR j | | iH ee e a Analytical Laboratory and Environmental Services S AM P LE CO L L ECT TO NV AND 

ny . eee Roan ape eo a 

Ses 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
BER wo . . vee 

Tel: (715) 478-2777 * Fax: (715) 478-3060 w/isconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. . 

CLIENT . ) _ PROJECT TITLE 

FB 7B - Yan Orke {1 ANDOwW SUPT pb ZVI Co. Ss. WJ.) 

ADDRESS . PROJECT NO. / P.O. NO. 
“as, an ‘ 3737 SS. Kkroce Ke F300 4 

CITY STATE zIP CONTACT PHONE 

CEEEn Gar YW) = 54307 |Ross SAVEs/Ex Aj -48 7-2 FSO 

ae NLS eo) ee SAMPLE GRAB/ 
ae SAMPLED TYPE | COMP. PAPIPS [PA PAH | | COMECTIONREMARS 

poe . / / ogee SZ- So /a/2s a0 [Sw eens | | |b | 
Nese (a3 ee 

2 BM sc - 3 yo3o| / | y ji ltr ia] | 
Sine ee — 

Wie Sc 3 ye ee 
4. Bae : 
iS 5G-G 1430 ! 2 
ApS a ie eae - 7 “a . 8 PP sc-E-0) | eis] | | \ fi) fe a a 

oe ORB sc -e-o2 | y wis \ | tite te ey pe 
tee yf ae / _ . 

if Ti Oe Li-- 7- OF 1/35 1430 a 
ee aes ets Ae . 

Wee oc 7-02 [J se | J | J tite, je] | 
shee COUT a SB nee 

of UTE EE TT | 
py ett eee 

Qe 
epee UTC ET Pris) eRe 

SAMPLE TYPE: — | CONTAINER PRESERVATIVES & PREPARATION . 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascofbic acid 

- », | 8 = clastic bag Z = zinc acetate H = hydrochionic acid 

describe others _ Mfescribe others 

COL BY (she es) -. CUSTODY SEAL NO. (IF ANY) Dyes | 

RELINQUISHED BY (ignature) ° RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHES BY (sj re) METHOD F TRANSPORT - Ay IME 

are onan FV digs 1340 

REGEIVED AT NLS BY [Sigel ney sez oc Gn aS DATE/TIM ES aS NE Rear CONDITION tank (aS Te ea eo TEMD: 2 Oa 
* oma] nee Pe Se Se) Be Bes LEA SAGER ORE ON Dye Le ee voce eres prateeae 

L.  REABES (RR ED foie aes PAT 00S Pein: wD on foo (ARR, 8 CP CI Sled Contre pep TE 
A ow a Oh ghee . ott gag’ meee fA ob ETS 

AL INTACT? ©7283 ieee SER Gd ioe emer) REMARKS & OTHER INFORMATION 

| h ae 
7 A Poe G \i € YR 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. - 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. \ 

YN DUPLICATE COPY 

: 3.7-9-450



NORTHERN LAKE SERV ICE, INC. . 

400 NORTH LAKE AVENUE 

CRANDON, WI 54520 (715) 478-2777 
ORDER OF ANALYSIS 

RESULTS ORDERED BY ____ amino custopy: RECORDENUHBERE ee 

HEK_. 
jaa se 

Russ Saesnen 
ForH : Vaw Drke Te 

© 

i 
ae
 

Note "L" for low level ICP analysis, and "F" for furnace analysis. 

Samples on line ges [ed to be analyzed for the parameters checked below: 

4 Alkalinity, total H Cyanide, total Phenols H Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

C) Aluminum Fluoride Tot. reactive (] BNAs by 625/8270 

C] antimony Hardness Dis. -auwetre C] chlorinated Hydrocarbons by 612 

C] arsenic Iron Potassium (] Haloethers by 611 

Barium Lead Selenium Witrosamines by 607 

Beryllium Magnes ium Silica Pesticides-Organochlorine by 608/8080 

B.0.D.-5 Manganese Silver Pesticides-Organophosphate by 8141 

Boron Mercury Sodium PCBs by 608/8080 

Cadnium Mol yodenum Solids, total Phenols by GC 604/8040 

C] calcium ] wickel fF Tot. dissolved C] Phenoxy Acid Herbicides by 8150 

CJ c.0.D. C] witrogen, total BY stot. suspended Cl teip-metals  (] TCLP-vOCs [] TCLP-BHAs 

[] chloride [] Asmonia Fel sul fate ‘a TCLP-pesticides/herbicides 

Chromium 
Nitrate Sul fide vocs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite Surfactants (MBAS) -by EPA 8021 

Cobalt 
Nitrate + Nitrite Thallium 

-by EPA 624/8240/8260 
© 

Coliform, fecal Total Kjeldahl Tin 
-by EPA 524.2 (SOWA) 

Color 
Total Organic T.0.C. BTEX by 8020 

C] conductivity KJ] oil & Grease EY Turbidity [] pvocs by 8020 

C} copper pi C] Venedius [] cro-wi Modified (] cro+pvocs 

Cj 
1) Zinc (] oRO-WI Modi fied 

Ac& elt F] dunic.Studge,Wt List [1] PAHs by 610LC/8310 

Samples on line #s: 
to be analyzed for the parameters checked below: 

Cl Alkalinity, total (] cyanide, total [] Phenols Cl Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenab|le Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminun 
Fluoride 

Tot. reactive BNAs by 625/82/70 

Antimony 
Hardness 

Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic 
Iron Potassium Haloethers by 611 

Sarium 
Lead Seleniun Witrosamines by 607 

C] Beryllium _] Magnes ius C] silica Cc) Pesticides-Organochlorine 
by 608/8080 

C) 8.0.0.-5 [] Manganese () silver [] Pesticides-Organophosphate by 8141 

C) Boron C) Mercury C] Sodius C] pc8s by 608/8080 

: Cadmium + Molybdenum Sdlids, total . Phenols by GC 604/8040 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

A c.0.0. A Mitrogen, total Tot. suspended A rcip-metais (Jrcrp-vocs [J] TCLP-8NAs 

Chloride Assman a H Sul fate ICLP-pesticides/herbicides 

Chromium 
Witrate Sul fide vocs by EPA 601+602 or 8010+8020 

C] chromium, hexavalent C] witrite C] surfactants (MBAS) O -by EPA 8021 

CJ] cobalt [] Mitrate + Nitrite C) Thallium C) -by EPA 624/8240/8260 

C] coliform, fecal [] Total Kjeldahl Cj Tin CO -by EPA 524.2 (SOWA) 

Color 
Total Organic T.0.C. SBTEX by 8020 

Conductivity Oil & Grease Turbidity pvocs by 8020 

Copper pH Vanadium GRO-WI Modified [J Grorpvocs 

—_———————— 
i Zinc . DRO-WI Modified 

ee ee 
Munic.Sludge,WI List PAHs by 610LC/8510 

SPECIAL INSTRUCTIONS: 

enn ©



me, yy Se ee 
ee ee ee ot 

Sf (4 NORTHERN LAKE SERVICE, INC. 
Shee Gai 
Bf epee tees | Analytical Laboratory and Environmen j @ [aa yt ory nmental Services SAMPLE COLLECTION AND 
Ses Asi Ye a Reena : . 

Gey = 400 North Lake Avenue Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

) war Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. 

CLIENT . . PROJECT TITLE ; 

Fate: Vaud rKe Ceanban Mrnrue Co 5S. W 

ADDRESS 
PROJECT NO. 

3737 Ss. KReoce Kd | 236047 ree 

CITY STATE ZIP NTACT did ° 

Cs REEW BA? WE SHXD7 fuss Jan ste (s-- )4-497-2 S00 

ITEM [or ee | SAMPLE GRAB/ oe Se | Se ee | ooo 
1 Bee LC -// #95 15x\ 5. \oae|i |i |i jz) | 

pea ee Hee ore 

2 Pee CG -/2 fsles_udés| , |, (1) [i lz] | 
Rk koe ee eared sont 

ee 6-13 jooo| | |] [ili [/|z] [| 
TSS ht REESE 
eth ef a bee vis lJ. adsll WV [i{t{rjz| | 

TE EEE 
2 OS Sd eS ta * 

es 
ie 

Sy Feepeegiesan 

owe || | [ttt ti 
TA a oe ee ~ O_o Th. sya heath 

. 

oi 

efee 
SAMPLE TYPE: _— CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water _ DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others | describe others 

COLLECTED BY (signatures) a CUSTODY SEAL NO. (IF ANY) DATE/TIME 

I 8 Cae | | ee Lt Mee 
RELINQUISHED BY (signature) . RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY (signature) METHOD OF TRANSPORT 
J Vs foal 

fF C_brne- FVO Sf7¢ (FSO 
A 1 a 

OT pie BES ean eS RE hes Pear OS EET ETE ATS Re oa aN ST EE Sa OI a RCS TEMP Po as 

Alive At NER BY aneirey a Seat Gn) wr a ES ee) os Piet ee BAG vat 
L fdleg = LL SG OY ae? BK NRE SDA” etek ee PON lee teed WOE Pe te 

SEAL INTACT? i335, rete SEAL Es Eb aaah urctaats se REMARKS & OTHER INFORMATION | 

_ OEE mae CESS CHAS AE i Ee Sod 

Ci ves LINO es 

TYiselsipwing 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED, 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. - 3 pr iC 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

—{, DUPLICATE COPY . / 

3 e 7-9-4452" 
. 

os 

. _



NORTHERN LAKE SERVICE, INC. 

400 NORTH LAKE: AVENUE 

CRANDON, WI $4520 (715)478-2777 
ORDER OF ANALYSIS 

EN ERED BY: a 
CHALN:O P CUSTODY # RECORD! NUMBERSi80)) 

ees . 

| Foto: Van OrKe 
7 - 

QUOTATION NUMBER rie Seg ie Sa ee 

| Russ San esteu— —— od © 
; 

| 

; 
ANALYZE FOR: DISSOLVE DZ ORS TOTAL PARAMETERS 22" . 

| Cd 

| SENDE: RESULTS: TO} pag eihte jot Tien ARS Guess £2 | SENDEINVOTCE:TO ee 

| Pace 
PACE 

' 

- 

| 

. 

| 

| 

Note "LL" for low level ICP analysis, and "F" for furnace analysis. 

Samples on line #s: /- 4 to be analyzed for the parametars checked below: 

Cl alkalinity, total + Cyanide, total Phenols Hy Acie Extractables by 625/8270 

Cl Alkalinity, bicard. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

Cj aluminum [] Fluoride Tot. reactive C] sNAs by 625/8270 

CL} Antimony f Hardness 9 ois. raaoswe C] chlorinated Hydrocarbons by 612 

C] arsenic Iron §@ Potassium (] Haloethers by 611 

a 3arium Lead Selenium Witrosamines by 607 

Beryllium Magnesium Silica Pesticides-Organochlorine by 608/8080 

8.0.0.-5 Manganese Silver Pesticides-Organopnosmhate by 8141 

1 | Boron 
Mercury Sodium PC3s by 4608/8080 

Caanium 
Molybdenum Solids, total Phenols by GC 604/8040 

C] caleium C] Nickel | Tot. dissolved [] phenoxy Acid Herbicides by 8150 

C] c.0.0. C] Nitrogen, total Tot. suspended Cl terp-mecais LJ TCLP-vocs CJ TcLp-8NAs 

L] chloride [] ammonia $d sulfate (] TcLp-pesticides/herbicides 

Chromium 
Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite Surfactants (MBAS) -oy EPA 8021 

Cobalt 
Nitrate + Nitrite Thallium 

-by EPA 624/8240/8260 

Coliform, fecal Total Kjeidahl Tin 
-oy EPA 524.2 (SOWA) 

Cj Color 
Total Organic T.0.C. BTEX by 8020 

C] Conductivity BY oil & Grease Bd Turbidity [] pvocs by 8020 

T] Copper B pH C] Vanadium Cl] cro-wi Modified (Cj GrorPvccs 

C] 
[] Zine (} oRO-WI Modified 

Cj Cj Cl munic.Studge,wi List (J PAHs by 610LC/8310 

Samples on line #8: 
to be analyzed for the parameters checkad below: 

(J alkalinity, total C1] cyanide, total C] Phenols C] Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum 
Fluoride 

Tot. reactive BNAs by 6259/8270 

Antimony | Hardness 
Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic 
Iron Potassium 

Haloethers by 611 

Barium 
Lead Selenium Witrosamines by 607 

C] Beryllium C] Magnesiun [] silica C) Pesticides-Organechlorine 
by 608/8080 

C] 8.0.0.-5 C] Manganese. C) sitver CF] pesticides-Organophosphate by 8141 

C] 8oron C] Mercury C] sodiun CJ pcBs by 608/8080 

4 Cadmium : Mol ybdenun Solids, total H Phenols by GC 604/8040 

Calcium 
Nickel 

Tot. dissolved Phenoxy Acid Herbicides by 8150 

C.0.D. Nitrogen, total Toc. suspended TcLp-metats _[] TCLP-voCs (J TcLP-BNAs 

Chloride 
Ammonia 4 Sul fate TCLP-pesticides/herbicides 

Chromium 
Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

C) chromium, hexavalent (] witrite C] surfactants (MBAS) C) -by EPA 8021 

OC) cobalt Cl witrate + Nitrite (J Thalliun CO) -by EPA 624/8240/8260 

C] coliform, fecal C] Total Kjetdaht CJ Tin C) “py EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

Conductivity Oil & Grease Turbidity pyocs by 8020 | 

Copper OH Vanadium GRO-WI Modified [| Grorpvocs 

Zine 
DRO-WI Modified 

Munic.Sludge,WI List PAHs by 4610LC/8310 

SPECIAL INSTRUCTIONS: 

eam © 

3.7-9-453
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates February 08, 1995 

© 2737 South Ridge Road PACE Project Number: 950106504 
P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0001902 10 0001910 10 0001929 

Date Collected: 01/03/95 01/03/95 01/03/95 

Time Collected: 12:00 10:30 13:20 

Date Received: 01/06/95 01/06/95 01/06/95 
SG-30 SG-2 SG-3 

Parameter Units MDL _ 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 

Solids, Total Dissolved mg/L 5 140 180 140 

Solids, Total Suspended mg/L 5 7.0 ND 7 

Sulfate mg/L 1.0 8.7 8.0 7.2 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 160 130 ND 

© Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 7.4 7.1 7.1 
Turbidity NTU 0.5 0.7 1.3 0.9 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 150 120 130 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 150 120 130 

Anions Meq/L 2.64 2.21 2.37 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 9.48 10.58 8.28 

Cations Meq/L 3.19 2.74 2.79 

Chemical Oxygen Demand, Low Level mg/L 10 10 10 1] 

Chloride mg/L | ND 3 3 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND 0.1 0.1 

Iron, dissolved mg/L 0.050 ND O.12 0.13 

Manganese, dissolved mg/L 0.010 0.012 0.034 0.047 

©} 1710 Dougias Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 3.7-9-454 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES 
REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek 
February 08, 1995 

Page 2 
PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 
| @ 

PACE Sample Number: 
10 0001902 10 0001910 10 0001929 

Date Collected: 
01/03/95 01/03/95 01/03/95 

Time Collected: 
12:00 10:30 13:20 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: 
SG-30 SG-2 SG-3 

Parameter 
Units “MDL ___ = 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 

Nitrogen, Kjeldahl - mg/L 0.2 0.3 0.4 0.5 

Sodium Adsorption Ratio 
0.09 0.11 0.11 

Thallium 
mg/L 0.005 ND ND ND 

METALS BY TRACE ICP 
Arsenic 

mg/L 0.005 ND ND ND 

Selenium 
mg/L 0.005 0.005 ND ND 

METALS BY ICP 
Silver 

mg/L 0.010 ND ND ND 

Barium 
mg/L 0.010 ND 0.012 0.012 

Beryllium 
mg/L 0.01 ND ND NO 

Calcium 
mg/L 1.0 35 29 30 

Iron, total mg/L 0.050 0.052 0.29 0.33 

Magnesium 
mg/L 0.50  § 16 14 14 © 

Manganese, total mg/L 0.010 0.029 0.049 0.072 

Sodium 
mg/L 1.0 2.6 2.9 2.8 

Nickel 
mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 NOD ND ND 

Boron 
mg/L 0.100 ND ND ND 

eee 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis. MN 55422 

TEL: 612-544-5543 3.7-9-455 
©} 

FAX: 612-525-3377
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ewvinonmenrar tasonarones ss REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek February 08, 1995 

© Page 3 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0001945 10 0001953 10 0001970 

Date Collected: 01/03/95 01/03/95 01/03/95 

Time Collected: 14:30 16:15 16:15 

Date Received: 01/06/95 01/06/95 01/06/95 

Client Sample ID: SG-6 SG-E-0] SG-E-02 

Parameter Units MDL oO 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 
Solids, Total Dissolved - mg/L 5 150 170 170 

Solids, Total Suspended mg/L 5 ND 5 ND 
Sulfate mg/L 1.0 7.2 9.2 9.2 
Phosphorus, Soluble mg/L 0.05 ND ND ND 
Phosphorus, Total mg/L 0.05 ND ND ND 
Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 
Hardness, Total as Calcium Carbonate mg/L 5 130 150 150 
Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 
pH 0.1 7.9 7.3 7.3 

e Turbidity NTU 0.5 1.8 ND ND 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 130 150 150 
Alkalinity, Carbonate mg/L 5 ND ND ND 
Alkalinity, Total as Calcium Carbonate mg/L 5 130 150 150 
Anions Meq/L 2.31) 2.7] 2.71) 
Antimony mg/L 0.005 ND ND ND 
Cation-Anion Balance % 0.01 11.24 10.33 9.56 

Cations Meq/L 2.89 3.34 3.28 
Chemical Oxygen Demand, Low Level mg/L 10 ND ND ND 
Chloride mg/L 1 1 2 2 
Cyanide, Total , ug/L 20 ND ND ND 

| Fluoride, Soluble mg/L Q.] QO. 1 0.1 0.1 
Iron, dissolved mg/L 0.050 #£ND ND ND 

Manganese, dissolved mg/L 0.010 0Q.017 ND ND 
Nitrogen, Kjeldahl mg/L 0.2 0.4 0.3 0.4 
Sodium Adsorption Ratio 0.08 0.09 0.09 
Thallium mg/L 0.005 ND ND ND 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minn lis, MN 554 
TEL: 617-544-5543, “ 3./-9-456 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES 
REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek 
February 08, 1999 

Page 4 
PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 
| @ 

PACE Sample Number: 
10 0001945 10 0001953 10 0001970 

Date Collected: 
01/03/95 01/03/95 01/03/95 

Time Collected: 
14:30 16:15 16:15 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: 
SG-6 SG-E-01 SG-E-02 

Parameter Units MDL _W L 

INORGANIC ANALYSTS 

METALS BY TRACE ICP 

Arsenic : mg/L 0.005 ND ND ND 

Selenium 
mg/L 0.005 ND ND 0.005 

METALS BY ICP 
| 

Silver 
mg/L 0.010 ND ND ND 

Barium 
mg/L ~ 0.010 ND ND ND 

Beryllium 
mg/L 0.01 ND ND ND 

Calcium , mg/L 1.0 31 36 35 

Iron, total mg/L 0.050 ND ND ND 

Magnesium 
mg/L 0.50 15 V7 V7 

Manganese, total mg/L 0.010 ND ND ND 

Sodium 
mg/L 1.0 2.2 2.] 2.] 

Nickel 
mg/L 0.030 ND ND ND 

Molybdenum 
mg/L 0.020 ND ND ND © 

Boron 
mg/L 0.100 ND ND ND 

eee 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 3.7-9-457 
© 

FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek February 08, 1995 

© Page 5 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0002011 10 0002020 10 0002046 

Date Collected: 01/04/95 01/04/95 01/04/95 

Time Collected: 10:30 10:30 15:30 

Date Received: 01/06/95 01/06/95 01/06/95 

Client Sample ID: LG-7-01 LG-7-02 LG-1] 

Parameter Units MDL _ 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 

Solids, Total Dissolved - mg/L 5 28 2] 24 

Solids, Total Suspended mg/L 5 ND 7 ND 

Sulfate mg/L 1.0 7.8 7.5 4.3 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 6 8 6 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1] 4.9 5.2 5.5 

e@ Turbidity NTU 0.5 0.6 0.6 0.8 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND ND ND 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND ND 

Anions Meg/L 0.16 0.16 0.09 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance | Te 0.01 0.12 -1.09 26.88 

Cations Meq/L 0.16 0.15 0.16 

Chemical Oxygen Demand, Low Level mg/L 10 26 26 5] 

Chloride mg/L 1 ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Tron, dissolved mg/L 0.050 ND ND ND 

Manganese, dissolved mg/L 0.010 0.014 0.011 ND 

Nitrogen, Ammonia mg/L 0.1 ND (1) ND ND 

Nitrogen, Kjeldahl mg/L 0.2 0.6 0.6 0.5 

Sodium Adsorption Ratio 0 0 0 

a 
© 1710 Douglas Drive North An Equal Opportunity Employer 

inn | N 554 

TEL: 612-544-5843 “ 3.7-9-458 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek February 08, 1995 

Page 6 
PACE Project Number: 950106504 @ 

Client Reference: Crandon Mining Surface Waters : 

PACE Sample Number: 10 0002011 10 0002020 10 0002046 

Date Collected: 
01/04/95 01/04/95 01/04/95 

Time Collected: 
10: 30 10:30 15:30 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: LG-7-01 LG-7-02 LG-1] 

Parameter Units MDL OO 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Thallium - mg/L 0.005 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND 0.011 ND 

Beryllium mg/L 0.0] ND ND ND 

Calcium mg/L 1.0 1.8 1.7 1.7 

Iron, total mg/L 0.050 0.066 0.074 ND 

Magnesium mg/L Q.50 0.68 0.60 0.59 

Manganese, total mg/L 0.010 ND ND ND © 

Sodium mg/L 1.0 ND ND ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND. 

I 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 554 

TEL: 617.544.5543, a 3./-9-459 
© 

FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek February 08, 1995 

©@ Page 7 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0002062 10 0002070 10 0002089 

Date Collected: 01/05/95 01/05/95 01/05/95 

Time Collected: 10:00 17:45 12:45 

Date Received: 01/06/95 01/06/95 01/06/95 

Client Sample ID: LG-13 LG-12 LG-15 

Parameter Units MDL _o TT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved - mg/L 5 44 32 62 

Solids, Total Suspended mg/L 5 ND ND 1] 

Sulfate mg/L 1.0 12 9.5 10 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND 0.09 

Oil and Grease mg/L 4.6 8.3 ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND 15 

Hardness, Total as Calcium Carbonate mg/L 5 12 10 14 

Potassium mg/L 1.0 ND 1.0 3.2 

Nitrogen, Nitrate mg/1 0.50 ND ND ND 

pl 0.1 5.5 4.7 5.8 

@ Turbidity NTU 0.5 0.9 1.1 3.7 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND ND 10 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate = mg/L 5 ND ND 10 

Anions Meq/L 0.25 0.20 0.37 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance Io 0.01 -3.65 -8.20 -11.31 

Cations ! Meq/L 0.23 0.17 0.30 

Chemical Oxygen Demand, Low Level mg/L 10 33 43 90 

Chloride mg/L 1 ND ND 2 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L O.] ND ND NO 

Iron, dissolved mg/L 0.050 0.15 0.15 0.34 

Manganese, dissolved mg/L 0.010 90.025 0.022 0.23 

Nitrogen, Ammonia mg/L 0.1 ND ND QO.1 

Nitrogen, Kjeldahl mg/L 0.2 0.7 0.8 2.0 

Sodium Adsorption Ratio QO 0 0 

a 
6 1710 Douglas Drive North An Equal Opportunity Employer 

inn ] 4 TEL: 612-540-5543 3.7-9-460 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek February 08, 1995 

Page 8 
PACE Project Number: 950106504 @ 

Client Reference: Crandon Mining Surface Waters | 

PACE Sample Number: 10 0002062 10 0002070 10 0002089 

Date Collected: 01/05/95 01/05/95 01/05/95 

Time Collected: 
10:00 11:45 12:45 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: LG-13 LG-12 LG-15 

Parameter Units MDL OO 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Thallium - mg/L 0.005 ND ND ND 

METALS BY TRACE ICP 
| 

Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver : mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.022 0.013 0.020 

Beryllium mg/L 0.0] ND ND ND 

Calcium mg/L 1.0 3.0 2.6 2.9 

Iron, total mg/L 0.050 0.22 0.17 0.50 

Magnesium mg/L 0.50 0.80 0.74 0.71 

Manganese, total mg/L 0.010 0.025 0.026 0.23 © 

Sodium mg/L 1.0 ND ND ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

These data have been reviewed and are approved for release. | 

Steve Crupi 
Project Manager 

a 
1710 Douglas Drive North An Equal Opportunity Employer 

Minn lis, MN 95422 a 3.7-9-461 @ 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES February 08, 1995 

© Page 9 for pages | through 8 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

(1) The spike for samples in project 95106504 was performed on sample 1902 which 

was later deleted due to analysis outside of holding time. The spike recovery 

on this sample was 84.6 %. 

a 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapotis, MN 55422 

TEL: 612-544-5543 

FAX: 612-525-3377 3.7-9-462



January-February-March 1995 Surface Water Laboratory Data 

© 3.7-9-463
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ENVIRONMENT AL LABORATORIES 

June 23, 1995 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 
Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - 

January, February, March, 1995 SW Samplings 

Battelle Trace Metals Data 

Dear Mr. Janeshek: | 

Enclosed are the analytical report, raw data package and electronic 

deliverable representing the trace metals analyses from Battelle for 

the January, February and March, 1995, surface water samples. This 

data set is the last of the work submitted to Battelle for this 

project. The results are not blank corrected. The analytical report 

and electronic deliverable does include prior work performed on these 

samples at PACE and Northern Lake Service. This information was 

previously submitted to you (minus the Battelle results) along with 

© the associated raw data package. 

Attached to this letter are copies of the chain of custody records 

documenting receipt of the samples at Battelle. 

The data package includes sensitivity checks, raw data and data 

summaries. All metals were analyzed for total recoverable metals. 

For Cd, Cu and Pb, a preconcentration step was followed by 

quantification using ICP-MS. Total recoverable mercury was analyzed 

by cold vapor atomic fluorescence. 

The quality control samples include two each of standard reference 

material (SRM), matrix spikes and duplicates. The results fro SRMs 

were within 25% of the certified value. Blank spikes and matrix 

spikes were generally within 75-125% recovery. The percent recovery 

for several spikes were not calculated because the spiking levels were 

not appropriate considering the detection limit or the concentration 

of metal in the unspiked sample; thus, these spiking results were 

coded “SL”. 

a 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-464 

FAX: 612525977 JUN 26 1995



Battelle Data 

6/24/95 

Page 2 
© 

If you have any questions or comments concerning the data submitted, 

feel free to contact me at (612) 525-3454. 

Sincerely, 

Steven R. Crupi 

Project Manager 

Attachments/Enclosures 

3.7-9-465 ©
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me Togin File SAMPLE LOGIN DATE: 01/09/95 
Project Manager PROJECT: FOTH & VAN DYKE a 

LG-11 677FVD'175_~~WAT | 1 ig. Al, Gd, Cu, Pb, Hg, Zn 01/04/95 AG 

LG-13 677 FVD'176. = WAT | 1 1g. Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

LG-12 677 FVD'177. Ss WAT | 1 1g. Al, Cd, Cu, Pb, Hg, Zn 01/0495 AG 

LG-15 677 FVD'178. = WAT | 1 1g. Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

SG-30 677 FVD'179 = WAT | { 1g Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

SG-2 677 FVD'180 =~ WAT | 1g Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

SG-3 677 FVD'181 WAT | 1g Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

ww SG-E-01 677 FVD'183. = WAT | 1g. Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

" SG-E-02 677 FVD'184. = WAT | 1g Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

SR 1G-07-01 677 FVD"185 WAT 1g. Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

LG-07-02 677 FVD'186. =~ WAT | 1g Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

SG-6 677 FVD'182. = WAT | { 1g Al, Cd, Cu, Pb, Hg, Zn 01/04/95 AG 

, 

COMMENTS: 

. . Page 1



Coan File SAMPLE LOGIN DATE: 03/08/95 
Project Manager PROJECT: FOTH &VAN DYKE 

. 

§G-19 677 FVD" 187 WAT | 1 1 19. METALS 02/27/95 AG 

SG-30 677 FVD*188 WAT | 1 1 19 METALS 02/27/95 AG 

SG-2 677 FVD*189 WAT | 1 19 METALS 02/27/95 AG 

SG-6 677 FVD*190 WAT | 1 19 METALS 02/27/95 AG 

SG-E-01 677 FVD*191 WAT | 1 1 19 +~METALS 02/28/95 AG 

SG-E-02 677 FVD*192 WAT | 1 19 +~METALS 02/28/95 AG 

LG-11 677 FVD*193 WAT | 1 1 19 METALS 02/28/95 AG 

uo LG-7 677 FVD*194 WAT | 1 { 19-«*METALS 03/01/95 AG 

, LG-13 677 FVD"195 WAT | 1 1 19 ~~ METALS 03/01/95 AG 

J 1LG-12 677 FVD*196 WAT | 1 19 METALS 03/01/95 AG 

LG-15-01 677 FVD*197 WAT 1 1 19 ~METALS 03/02/95 AG 

LG-15-02 677 FVD*198 WAT | 1 19 ~-METALS 03/02/95 AG 

, 

COMMENTS: 
| 

\ | 

NN 
Page 1 
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© © © 
ain File SAMPLE LOGIN DATE: 03/24/95 
Project Manager PROJECT: FOTH & VAN DYKE . 

LG-15-01 677FVD'199. WAT | 3 30. Al, Gd, Cr, Cu, Pb, Hg, Zn 03/2295. + AG 

LG-15-02 677FVD'200  =WAT | 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/2295 AG 

SG-2 677FVD'201 «= WAT 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/22/95 «AG 

SG-E-01 677FVD'202. «WAT i 3 29 AL Cd, Cr, Cu, Pb, Hg, Zn 03/23/95 AG 

SG-E-02 677FVD'203 «= WAT Cd 7 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/23/95 AG 

LG-11 677FVD'204 «=O WAT Cd 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/2095 AG 

SG-6 677FVD'205 = WAT 1 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/2095 AG 

LG-7 - 677FVD'206 «= WWATCd 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/2195 AG 

~ LG-13 677FVD'207. «= WAT Cd 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/21/95 AG 

| s SG-19 677 FVD'208 ~=—Ss« WAT 1 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/21/95 AG 

SG-30 677FVD'209 «=S«WAT Cd 1 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/2195 AG 

LG-12 677FVD'210 WAT | i 3 59 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/2295 «AG 

SG-3 677FVD'211. = WAT 1 3 29 Al, Cd, Cr, Cu, Pb, Hg, Zn 03/2295 AG | 

, 

COMMENTS: 

a Page 1
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Serene MTT CTE REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates June 23, 1995 

2737 South Ridge Road PACE Project Number: 950106504 

P.O. Box 19012 
© 

Green Bay, WI 5430/7 
| 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0001902 10 0001910 10 0001929 

Date Collected: 
01/03/95 01/03/95 01/03/95 

Time Collected: 
12:00 10:30 13:20 

Date Received: 
01/06/95 01/06/95 01/06/95 — 

SG-30 SG-2 SG-3 

Parameter Units MDL _ 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 140 180 140 

Solids, Total Suspended mg/L 5 7.0 ND 7 

Sulfate mg/L 1.0 8.7 8.0 7.2 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 160 130 ND 

Potassium mg/L 1.0 ND ND ND © 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 
0.1 7.4 7.1 7.1 

Turbidity —_ NTU 0.5 0.7 1.3 0.9 

METALS BY LOW-LEVEL ANALYSES 

Aluminum ug/L 0.193 41.4 29.6 21.5 

Cadmium ug/L 0.003 0.007 0.003 0.003 

Chromium ug/L 0.050 0.519 0.379 0.373 

Copper ug/L 0.010 0.296 0.661 0.411 

Lead ug/L 0.010 0.162 0.093 0.080 

Mercury ng/L 0.10 1.34 1.48 1.06 

Zinc ug/L 0.152 1.31 0.747 0.827 

INORGANTC ANALYSIS 

INDIVIDUAL PARAMETERS 

Alkalinity, Bicarbonate mg/L 5 150 120 130 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 150 120 130 

Anions Meq/L 2.64 2.21 2.37 

ee 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-471 © 

TEL: 612-544-5543 
FAX: 612-525-3377
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Seen ORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 2 
PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 
10 0001902 10 0001910 10 0001929 

Date Collected: 
01/03/95 01/03/95 01/03/95 

Time Collected: 
12:00 10:30 13:20 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: 
SG-30 SG-2 SG-3 

Parameter Units MDL LSC 

INORGANIC ANALYSTS 
| 

INDIVIDUAL PARAMETERS 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance bo 0.01 9.48 10.58 8.28 

Cations Meq/L 3.19 2.1/4 2.1/9 

Chemical Oxygen Demand, Low Level mg/L 10 10 10 1] 

Chloride mg/L 1 ND 3 3 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1] ND 0.1 0.1 

Iron, dissolved mg/L 0.050 ND 0.12 0.13 

Manganese, dissolved mg/L 0.010 0.012 0.034 0.047 

Nitrogen, Kjeldahl mg/L 0.2 0.3 0.4 0.5 

Sodium Adsorption Ratio 0.09 0.11 0.1] 

© Thallium mg/L 0.005 ND ND ND 

METALS BY TRACE ICP 

Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 0.005 ND ND 

METALS BY ICP : 

Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND 0.012 0.012 

Beryllium mg/L 0.0] ND ND ND 

Calcium mg/L 1.0 35 29 30 

Iron, total mg/L 0.050 0.052 0.29 0.33 

Magnesium mg/L 0.50 16 14 14 

Manganese, total mg/L 9.010 0.029 0.049 0.072 

Sodium mg/L 1.0 2.6 2.9 2.8 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

ET 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi is, _ ernest 3.7-9-472 
FAX: 612-525-3377



Lee ee cS REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

Page 3 PACE Project Number: 950106504 @ 

Client Reference: Crandon Mining Surface Waters a 

PACE Sample Number: 10 0001945 10 0001953 10 0001970 

Date Collected: 01/03/95 01/03/95 01/03/95 

Time Collected: 14:30 16:15 16:15 

Date Received: 01/06/95 01/06/95 01/06/95 

Client Sample ID: SG-6 SG-E-01 SG-E-02 

Parameter Units _MDLE 

SUBCONTRACT ANALYSTS 
| 

INORGANIC ANALYSIS 

Solids, Total Dissolved mg/L 5 150 170 170 

Solids, Total Suspended mg/L 5 ND 5 ND 

Sulfate mg/L 1.0 7.2 9.2 9.2 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 130 150 150 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 7.9 7.3 7.3 

Turbidity NTU 0.5 1.8 ND ND 

METALS BY LOW-LEVEL ANALYSES 
© 

Aluminum ug/L 0.193 6.98 10.7 14.3 

Cadmium | ug/L 0.003 0.003 ND ND 

Chromium ug/L 0.050 0.255 0.901 0.968 

Copper ug/L 0.010 0.241 0.311 0.238 

Lead ug/L 0.010 0.030 0.039 0.026 

Mercury ng/L 0.10 0.69 0.68 0.623 

Zinc ug/L 0.152 0.640 0.754 2.38 

INORGANIC ANALYSTS " 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 130 150 150 

Alkalinity, Carbonate | mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 130 150 150 

Anions Meq/L 2.31 2.7] 2.71 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 11.24 10.33 9.56 

Cations Meq/L 2.89 3.34 3.28 

nee 

1710 Douglas Drive North 
An Equal Opportunity Employer © 

Minneapolis, MN 55422 3.7-9-473 

TEL: 612-544-5543 
FAX: 612-525-3377
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NT NTA LARCPATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 4 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0001945 10 0001953 10 0001970 

Date Collected: 01/03/95 01/03/95 01/03/95 

Time Collected: 14:30 16:15 16:15 

Date Received: 01/06/95 01/06/95 01/06/95 

Client Sample ID: SG-6 SG-E-01 SG-E-02 

Parameter Units MDL LO LL 

INORGANIC ANALYSTS 
| 

INDIVIDUAL PARAMETERS 

Chemical Oxygen Demand, Low Level mg/L 10 ND ND ND 

Chloride mg/L 1 1 2 2 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1] 0.1 0.1 0.1 

Iron, dissolved mg/L 0.050 ND ND ND 

Manganese, dissolved mg/L 0.010 0.017 ND ND 

Nitrogen, Kjeldahl mg/L 0.2 0.4 0.3 0.4 

Sodium Adsorption Ratio 0.08 0.09 0.09 

Thallium mg/L 0.005 ND ND ND 

METALS BY TRACE ICP 
» 

Arsenic mg/L 0.005 ND ND N 

© Selenium | mg/L 0.005 ND ND 0.005 

METALS BY ICP 
Silver | mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 3] 36 35 

Iron, total mg/L 0.050 ND ND ND 

Magnesium mg/L 0.50 15 17 17 

Manganese, total mg/L 0.010 ND ND ND 

Sodium mg/L 1.0 2.2 2.7 2./ 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 9.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

eee 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-4G74 
TEL: 612-544-5543 

FAX: 612-525-3377
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Lee EAC OPATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek 
June 23, 1995 

Page 9 
PACE Project Number: 950106504 e 

Client Reference: Crandon Mining Surface Waters | 

PACE Sample Number: 
10 0002011 10 0002020 10 0002046 

Date Collected: 
01/04/95 01/04/95 01/04/95 

Time Collected: 
10:30 10: 30 15:30 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: 
LG-7-01 LG-7-02 LG-11 

Parameter Units MDL Ws LC 

SUBCONTRACT ANALYSTS 
| 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 28 27 24 

Solids, Total Suspended mg/L 5 ND 7 ND 

Sulfate mg/L 1.0 7.8 7.5 — 4.3 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 6 8 6 

Potassium mg/L 1.0 ND ND ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ne 

pH 
0.1 4.9 5.2 . 

Turbidity NTU 0.5 0.6 0.6 0.8 

METALS BY LOW-LEVEL ANALYSES 
4 © 

Aluminum ug/L 0.193 108 118 20. 

Cadmium | ug/L 0.003 0.065 0.013 0.012 

Chromium ug/L 0.050 0.205 0.255 0.131 

Copper ug/L 0.010 0.975 0.137 0.544 

Lead ug/L 0.010 0.369 0.065 0.262 

Mercury ng/L — 0.10 | 2.55 1.47 

Zinc ug/L 0.152 10.2 9.91 2.38 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 

Alkalinity, Bicarbonate mg/L 5 ND ND ND 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND ND 

ant ina Mee os DD 
ntimony mg , 

Cation-Anion Balance % 0.01 0.12 -1.09 26.88 

Cations Meq/L 0.16 0.15 0.16 

a 

1710 Douglas Drive North 
An Equal Opportunity Employer © 

Mi lis, MN 55422 _ 

TEL: 612-544-5543 3.7-9-475 

FAX: 612-525-3377
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NAL RGORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 6 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0002011 10 0002020 10 0002046 

Date Collected: 01/04/95 01/04/95 01/04/95 

Time Collected: 10:30 10:30 15:30 

Date Received: 01/06/95 01/06/95 01/06/95 

Client Sample ID: LG-7-01 LG-7-02 LG-11 

Parameter Units MDL _L_  LT 

INORGANTC ANALYSTS 
| 

INDIVIDUAL PARAMETERS 

Chemical Oxygen Demand, Low Level mg/L 10 26 26 5] 

Chloride mg/L | ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 ND ND ND 

Manganese, dissolved mg/L 0.010 0.014 0.011 ND 

Nitrogen, Ammonia mg/L 0.1 ND (1) ND ND 

Nitrogen, Kjeldahl mg/L 0.2 0.6 0.6 0.5 

Sodium Adsorption Ratio 0 0 0 

Thallium mg/L 0.005 ND ND ND 

_ METALS BY TRACE ICP 
© Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND 0.011 ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 1.8 1.7 1.7 

Iron, total mg/L 0.050 0.066 0.074 ND 

Magnesium mg/L 0.50 0.68 0.60 0.59 

Manganese, total mg/L 0.010 ND ND ND 

Sodium mg/L 1.0 ND ND ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

eS 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

“i : 
Mae essa 3.7-9-476 
FAX: 612-525-3377
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SS REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek 
June 23, 1995 

Page / 
PACE Project Number: 950106504 e 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 
10 0002062 10 0002070 10 0002089 

Date Collected: 
01/05/95 01/05/95 01/05/95 

Time Collected: 
10:00 11:45 12:45 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: 
LG-13 LG-12 LG-15 

Parameter Units MDL __ ss $C Se 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 

Solids, Total Dissolved mg/L 5 44 32 62 

Solids, Total Suspended mg/L 5 ND ND 11 

Sulfate mg/L 1.0 12 9.5 10 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND 0.09 

Oil and Grease mg/L 4.6 8.3 ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND 15 

Hardness, Total as Calcium Carbonate mg/L 5 12 10 14 

Potassium mg/L 1.0 ND 1.0 3.2 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 
0.1 5.5 4.7 5.8 

Turbidity NTU 0.5 0.9 1.1 3.7 

METALS BY LOW-LEVEL ANALYSES 
© 

Aluminum ug/L 0.193 199 130 144 

Cadmium ug/L 0.003 0.028 0.021 0.003 

Chromium ug/L 0.050 0.302 0.342 0.414 

Copper | ug/L 0.010 1.06 0.879 0.701 

Lead ug/L = 0.010 0.973 2.18 0.289 

Mercury ng/L 0.10 3.01 3.67 2.56 

Zinc ug/L 0.152 7.78 7.89 5.10 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 

Alkalinity, Bicarbonate mg/L 5 ND ND 10 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND 10 

ant ine Ney 0.005 NO ND x 
ntimony mg , 

Cation-Anion Balance % 0.01 -3.65 -8.20 -11.31 

Cations Meq/L 0.23 0.17 0.30 

eee 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-477 
© 

TEL: 612-544-5543 
FAX: 612-525-3377
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Mr. Russell Janeshek June 23, 1995 

© Page 8 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: | 10 0002062 10 0002070 10 0002089 

Date Collected: 
01/05/95 01/05/95 01/05/95 

Time Collected: 
10:00 11:45 12:45 

Date Received: 
01/06/95 01/06/95 01/06/95 

Client Sample ID: LG-13 LG-12 LG-15 

Parameter Units MDL = __ CL 

INORGANTC ANALYSTS 
| 

INDIVIDUAL PARAMETERS 

Chemical Oxygen Demand, Low Level mg/L 10 33 43 90 

Chioride mg/L | ND ND 2 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.15 0.15 0.34 

Manganese, dissolved mg/L 0.010 0.025 0.022 0.23 

Nitrogen, Ammonia mg/L 0.1 ND ND 0.1 

Nitrogen, Kjeldahl mg/L 0.2 0.7 0.8 2.0 

Sodium Adsorption Ratio 0 0 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY TRACE ICP 

© Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.022 0.013 0.020 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 3.0 2.6 2.9 

Iron, total mg/L 0.050 0.22 0.17 0.50 

Magnesium mg/L 0.50 0.80 0.74 0.71 

Manganese, total mg/L 0.010 0.025 0.026 0.23 

Sodium mg/L 1.0 ND ND ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.100 ND ND ND 

eee 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi is, 

Mein 5445543 3.7-9-478 
FAX: 612-525-3377



s - ioe Ge oe 

‘. Pd > ah du 

Dar a aaa a eee 
AT REORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek 
June 23, 1995 

Page 9 
PACE Project Number: 950106504 eS 

Client Reference: Crandon Mining Surface Waters | 

These data have been reviewed and are approved for release. 

Tn R - Cog 
. 

Steve R. Crupi 
. 

Project Manager 

eee 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-479 

TEL: 612-544-5543 
FAX: 612-525-3377 

| 
\ |



Liesisetnscaaat ease REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES June 23, 1995 

© Page 10 for pages 1 through 9 PACE Project Number: 950106504 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. . 

C1) The spike for samples in project 95106504 was performed on sample 1902 which 

was later deleted due to analysis outside of holding time. The spike recovery 

on this sample was 84.6 %. , 

a 

© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7-9-480 

TEL: 612-544-5543 

FAX: 612-525-3377
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CHAIN-OF-CUSTODY RECORD 

ENVIRONMENTAL LABORATORIES 
Analytical Request 

Client Fort : VAw O yn 
Report To: Kyss | an ESHEK Pace Client No. - 

Address 27.37 S. RrDoE RA 
Bill To: for - Van DyKEe Pace Project Manager 

CBREEN Bey ice SH30 SY P.O. #/ Billing Reference G30 fG Pace Project No. C {O 505, p | 

Phone Ly)4- ALGP-2 SOO 
Project Name / No. Cen JDOW IV cv E6 Co [5.W-) requested Due Date: a 

Sampled By (PRINT): 
oe PRESERVATIVES ANALYSES x 

Seorr SAWVSS En) Jox JYISTLN Z O neawest & 

Sampler Signature Date Sampled Z x 
ff 

/ / O| ® Y x 

ad ce TC Las Z| & Z S XS I REMARKS _ 

SG-19 ot SW |Groris 2) 1 | yy ex XK ¥ XxX? 
Lo 

“1 SG - 30 1640 OI \F 21] | Myx y Ky Kx? 
uo 

| | | a 

3 Si, - 2 oo] | |obs |Fai) | Kx y x KK KM F 

4 Ss¢-b 1510 q01. |6 > 1 | | A wK YX KX x * 
- 

- 

6 

7 

8 
. 

PT Sth gnewe TS in VALE (hee 188 
Additional Comments 

so : RE Ne po 

~é | SEE REVERSE SIDE FOR INSTRUCTIONS
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Sac 
CHAIN-OF-CUSTODY RECORD 

| ENVIRONMENTAL LABORATORIES 
Analytical Request 

Client ory “Yaw Orre Report To: Buss JSanesH#ern— Pace Client No. 

Address Q73 / Ss. CrpNLeE Ref Bill To: Kort: Van DYKE Pace Project Manager 

(CREEN Lr L/L SHLD P.O. #/ Billing Reference G20 9 Pace Project No. Gs2B0 250 4 

Phone 4h -LF /- ASOO Project Name / No. CRANDON WNicvr Co ID, “Requested Due Date: _ 

VU) 
<1) 

_ 

Sampled By (PRINT): cr ANALYSES 

Seor- Janssen he Ausrew _| 2h 6 —_ § 
Sampler Signature Date Sampled Z ce 

Spt) (pore 2/99 ara x ( cs 
a | OO] d| « 

i oo ae Naame O| Z| oS Z O S ~ ks REMARKS - 

SG -E-oO!? Ai 0900) 5.W. | 4449.4 Aa xk &K ¥ XK KK RK h 

Yo 2 SG-E-02. 0900 D.G\H 2 1 | “KX KY RK 

3 Ll--HH- Comeoss7™ [306 ~| PUB 2 l | a x 

Sh] len 00° oof | famed fe rr tf lex Re RXR OF 
5 | ¢&-M- 30° 00) | lqo3.t}4 11 ft ot |XX XXX KKK YX 

6 LG- 7 Wesloussw n4ols it } SX x XK AKX KX 

’ LG lS J yer) jemsaye rer i MK KK KKKXK 

8 

oreo o) | BAILERS | yaa ania — et an as a SEL a eae fn 

as — PE OTR ROY Kae Gf fy an f: 7 | 

pn) Bathe Tne es OK OD fr holt 
Additional Comments | OE | | 

ORIGINAL SEE REVERSE SIDE FOR INSTRUCTIONS



Yay e070) 
INGORP ORA ay CHAIN-OF-CUSTODY RECORD 

| ENVIRONMENTAL LABORATORIES 
Analytical Request 

Client 7 H ‘ Vaw Drne Report To: Kiss SS pesHek_. Pace Client No. 

Address 22 (5 ) S. R066 RS Bill To: Fst#t : Vien Dyes Pace Project Manager a 

__ (GLE EA/ f Ay LIx 55430 / P.O. #/ Billing Reference é gOS os now Pace Project No.4 50 SO SSOF 

LY L. D “a CRAs 

Phone Lf. —~RS OO Project Name / No. Reiss ESHEEE ia ews Reswested Due Date: . 

Sampled By {PRINT): 
0 ANALYSES 

, — 

uw REQUEST 

: Scorr SANSS EA/ be Ausra Z| 9 . 

Sampler Signature Date Sampled 4 ir ¥ 

pore es she | || | & 
O oc oO o 

+ Ry ea cla) eT eae S| Z| 5S Z S » © REMARKS - 

1 | CG - 12 Issqswlena2r|5 Lt J | XK KKK KK xX 
Wo — | . Ku | vy 

1? CG -/S~Ol poo} } [5243-015 D1 J. | | KEXXKXKY 
n | | 7 

P3 |\(g-/s- 02 po! | 5095 ro 01 | | X ¥xxX XX KX 

5 
. ‘ 

. ha? 
| 

6 

7 | | 

8 

ee en ee ar ea 
Additional Comments a | os 

ORIGINAL SEE REVERSE SIDE FOR INSTRUCTIONS



> pte a 
st ee] Fs NO. 1 5 0 1 A 
a ee rs kcaere ee Y, oa NORTHERN LAKE SERVICE, INC. 
ak he cae 
ee ‘ff pepe ne aso ‘ { Vv i nf Page ae Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

ee FS el aoe, Eke ay 
- 

Ss 2 ey = 400 North Lake Avenue » Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

] SSESECRWOD = Tel: (715) 478-2777 + Fax: (715) 478-3060 Wisconsin Lab Cort No. 72102646 . oO. 

RETURN THIS FORM WITH SAMPLES. 

CLIENT . PROJECT TITLE 
_ ; ! . 

LOH - Van Ove L RANDONW Vit ni TL Co (Ss. 

ADDRESS PROJECT NO. 

A737 S. Repce RA S300 FF 
Cry ; STATE ZIP Byss { _ PHONE 

REE bar Wr s 307 |AUSS JANE SHE 4f4-497-2.500 
Tem Se ee SAMPLE GRAB/ 

NO. ainda —_a Tyee | come. PAP IPS [PV [GAT | Sm 
Ls fre ae ' 

Geel ili {i jat | 
| 2 FR SG - 30 rol 7 |, iylziri2at [ 

3. GSR SG- 2 1206 /\/ |/ ja 

2 eee —_ 5 } ) la 
. aS T Mae SCG lo of /S/0O / 

TIES So haa hoe 
. 

2 et epee tee - 

shaq sc -e-01 bbws ovo) | | | [viv [7 i2{ | 
cP eee - / a eee a 
Aseeee shi 95, aad 

eevee see 
Se es ee 

ee TTC PE Ree 
3 wf 6L by ates coheed 
eee TUT UT EE 

© 12, (oe Rae 
ices 3 

SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zine acetate H = hydrochloric acid 

describe others describe others 

COLLECTED-BY(signatur CUSTODY SEAL NO. (IF ANY) DATE/TIME 

} Lh Ze . = 1. - 
a } : Cy, Aor nim OC “ 

oS, 2S 

RELINQUISHED BY (signature) Y RECEIVED BY (signature) DATE/TIME . 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY Jsj ) METHOD OF TRANSPORT DATE/TIME _ 

a noo ~ - VO PHQSIF'S OVS 

RECENED AT NLS BY Narapapl = () 97) San oe] DATE TIE ae ene Sem COUN GG IG Ra EINES 
je fees bans (Aen corel.) =) Pn Gs eee ene NR RS Sa ge ae SPE 

ea A ce ire eS RT ited ae Ot DE Sete SR SEEPS Ste SID CNET AE eee TEE Se Se NE ae ere ae Aa POR 

SEAL INTACT?.:. “ir oeag she | SEALS aeaian Som cum etees| REMARKS & OTHER INFORMATION 

Cl yes LINO Bes % CaP eee te SRS: . 

Ie} ( n - A CEA tee he UE IES PO FL ty Me ARS [ER Ue 

Ming IO IVE VE = 
TYT-ecir int 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

.3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. ° 

AN DUPLICATE COPY 

Yo 3.7-9-484



LNA’ & ee cette, arti teen 
. 

400 NORTH LAKE AVENUE 

/ CRANDON, WI 54520 (715)478-2777 
ORDER OF ANALYSIS 

2 

(RESULTS ORDERED ey a eemeesmemrneca [cHRIN OP= CUSTODY RECORD NUMBERS 

| ' 
S507 

sm! Ovens [SO 
| Fo" Van [QUOTATION NUMBERS (00 ee ee 

| Russ Jaw esnen— Po 

SENDE RESULTS (TO! 
SENDINVOLCE: TOs ee ee 

~ 

Note "L" for low level ICP analysis, and "“F" for furnace analysis. 

Samples on line #s: /-G to be analyzed for the parameters checked below: 

L Alkalinity, total 5 Cyanide, total Phenols LH Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phospnorus, total Base/Neutral Extractables by 625/8270 

C] Aluminum C] Fluoride Tot. reactive C] sNAs by 625/8270 

C] Antimony s Hardness [] dis. reactive C] chlorinated Hydrocarbons by 612 

C] Arsenic Iron CJ Potassium [] Haloethers by 611 

8arium Lead Selenium Witrosamines by 607 

Beryllium Magnesium Silica Pesticides-Organochlorine by 608/8080 

8.0.0.-5 Manganese Silver : Pesticides-Organophosphate by 8141 

Boron Mercury Sodium . PCBs by 608/8080 

Cacmium Mo l yodenun Solids, total Phenols by GC 604/8040 

CJ calcium (J wicket Tot. dissolved C] Phenoxy Acid Herbicides by 8150 

Cl c.o.p. C] witrogen, total e Tot. suspended Cltcip-metals (Cl tctp-vocs [J TCLP-BNAs 

[] chloride C] Ammonia Sulfate (] TcLP-pesticides/herbicides 

Chromium Nitrate Sul fide Vocs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Mitrite Surfactants (MBAS) -oy EPA 8021 

Cobalt Nitrate + Nitrite Thallium “by EPA 624/8240/8260 

Coliform, fecal Total Kjeldah| Tin -by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. STEX by 38020 

Cl conductivity Oil & Grease & turbidity CJ pvocs by 8020 

C] copper pH CJ Vanadium [] Gao-WI Modified [] Gao+pvocs 

C] 
C] Zinc [] oRO-WI Modified 

CO O Cl] Munic.Studge,WI List (] PAHs by 610LC/8510 

Samples on line #s: to be analyzed for the parameters checked below: 

(J alkalinity, total CJ cyanide, total C] Phenols C1] Acid Extractables by 625/8270 

Alkalinity, bicarbd. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum Fluoride Tot. reactive BNAS by 625/8270 

Antimony Hardness Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic Iron Potassium Haloethers by 611 

Barium Lead Selenium Nitrosamines by 607 

C] Beryllium [] Magnesiun [] silica C] pesticides-Organochlorine by 608/8080 

C] B.0.0.-5 (] Manganese C] silver C] Pesticides-Organophosphate by 8141 

C] Boron CO) Mercury C] sodium (] pc8s by 608/8080 

H Cadmium H Hol ybdenum Solids, total H Phenols by GC 604/8040 

Calcium Mickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

c.0.D. Witrogen, total Tot. suspended TCLP-metals (_] TcLp-vocs (J TcLP-B8NAs 

Chloride Ammonia H Sulfate TCLP-pesticides/herbicides 

Chromium Witrate Sul fide VOCs by EPA 601+602 or 8010+8020 

C] Chromium, hexavalent [] Nitrite (] surfactants (MBAS) C) -by EPA 8021 

C] cobalt C] Nitrate + Nitrite ([] Thallium , CJ -by EPA 626/8240/8260 

CJ coliform, fecal C] Toral Kjeldahl Cl tin Cj -by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

Conductivity Oil & Grease Turbidity PYOCs by 8020 

Copper pH Vanadium GRO-WI Modified ([] Grorpyvocs 

Zine ORO-WI Modified 

Munic.Sludge,WI List PAHs by 610LC/8310 

SPECIAL INSTRUCTIONS: 
_ 

3.7-9-485 
©



er ap eA, 
~~ 

LED , No 19113 s°#/ (224 NORTHERN LAKE SERVICE, INC. 
$f ees ae iS Analytical Laboratory and Environmental Services S AMPLE COLLECTION AND 

ae 1 ERE Pepe ; 

See eS tet 400 North Lake Avenue « Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
eg ; , . Tel: (715) 478-2777 © Fax: (715) 478-3060 wisconsin Lab Cort. No. 721026460 

RETURN THIS FORM WITH SAMPLES. . 

CLIENT. . PROJECT TITLE / 
. _ ? rt 

Fay Vays OrKe Co RAIL! WIT LPO C25 Sw.) 

ADDRESS PROJECT NO. P.O. NO. 
a —_ 4 2727 S Rroce KA IB O49 ee 

city - ' STATE ZIP dyen } yf PHONE 1 

(=REES DAr om S507? |\Ausy JSAn eSHE’ ( Lb). SPZ +R SOO 

(rem Sea Mee «SAMPLE =| = GRAB/ 
No 'LA8. No. SAMPLE (0 DATE TEE | COMP. PY P[PS [PALA | | _ COUECTION REMARKS 

be spnae ’ Vs HYBERI Zc-1/- 70” Phifiz ys00|5.w lores], [|i ia| [ 
Ee ae Te = / , 2 HABER cc -7/- 30 wold |Z ileal) 
5 eae | Ja : A — hs ve laa lem | 2 LL 

. o. as a — 

a pase LG 7 ae ost | 1, t if >) 
. oe re Sy ef , _ \ 

| VRE CG -/ 3 J iaoo| § [|e fr je fe (e] | 
epee UTC 

7. PERS rae 

epee OO DT AMONG ae we 

qs rr 
apo UTC CC 
af ef 
SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others describe others 

COLLECTED BY{signatu . | CUSTODY SEAL NO. (IF ANY) os 

S . aan BSI PS (32D 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

oe METHOD OF TRANSPORT 2 Lijge~ 
=, _ — — 

ce , NL QroOo“geu. 
f VD 

USS my /3 ZO. 

‘ j = lee 

RECEWED AT NLS BY feiguatre) ©..c oso ee gh rts: | DATE/TIME OSE organ 0. BONDIMION Sa. 7 A a os oh aA TEMP oe 
OD PSS ree OE IE ay SRR TE Dw ay a Pry page IESE ae SE Ries 0 Te A oe, Be 

A Oy SAMBA Ot CEE VS OGG 3520 22 fae Bee OS aa eo aa OS aP: mn 

‘SEALINTACYAS oy | SEALATE 2! SL Si He | REMARKS & OTHER INFORMATION 
“Cves ¥ no) epee ee ed 7 | 

TITyeliy ig 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

© 2s 225 DUPLICATE COPY 
a ~ 

3.7-9-486 

‘\



NORTHERN LAKE SERVICE, INC. 

+. 4G0 NORTH LAKE AVENUE 
, 

CRANDON, WI 54520 (715)478-2777 
ORDER OF ANALYSIS 

nnn 
SEE 

RESULTS ORDERED BY: ee [CHAIN OF CUSTODY; RECORD! NUMBERSiisessniew) 

[ Gerd: Vaw Drwe ASUE _ 
L [QUOTATIO NENUMBER S225 eee 

Russ SawesHer— a? 

| SEND RESULTS TO: ce ee SENDS INVOICES TOli 8 See 

| , ee 

“ : 

Note "L" for low level ICP analysis, and "F" for furnace analysis. 

Samples on line #s: [-aA - 5 - Ss to be analyzed for the parameters checked below: 

: Alkalinity, total 5 Cyanide, total Phenols LI Acid Extractables by 625/8270 

Alkalinity, bicarbd. Amenable Phosphorus, total ~ Base/Neutral Extractables by 625/8270 

C] Aluminum Fluoride Tot. reactive ~” (| BNAs by 625/8270 

C] Antimony Hardness ois. reactive ~x (CJ Chlorinated Hydrocarbons by 612 

(]} Arsenic Iron (] Potassium (] Haloethers by 611 

Barium Lesd Selenium Nitrosamines by 607 

Bery(liun Magnesium Silica Pesticides-Organochlorine by 608/8080 

B.0.0.-5 Manganese Silver Pesticides-Organophosphate by 8141 

~ Boron Mercury Sodium PCBs by 608/8080 

Cacmiun Molybdenum Solids, total Phenols by GC 604/8040 

CJ calcium C] Nickel BD Tot. dissolved C] Phenoxy Acid Herbicides by 8150 

C] c.o.p. (] witrogen, total GY Tot. suspended Cltcip-metais (Clrctp-vocs [LJ TCLP-BNAs 

C] chloride Ammonia CI sulfate (Fy TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide vocs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Witrite Surfactants (MBAS) -by EPA 8021. 

Cobalt Witrate + Nitrite Thallium “by EPA 624/8240/8260 

Coliform, fecal Total Kjeldahl Tin -by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

C] conductivity Ri oil & Grease Sch Turbidity C pvocs by 8020 

C] copper fe pe C) Vanadium [] cro-WI Modified [1] Gaorpvocs 

C 
(J Zine (J pRO-WI Modified 

C oO C] Munic.studge,WI List [] PAHs by 610LC/8510 

Samples on line #s: 4 to be analyzed for the parameters checked below 

Alkalinity, total CT cyanide, total C] Phenols (] Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8279 

Aluminum Fluoride Tot. reactive BNAs by 625/8270 

Antimony Hardness Dis. reactive Chlorinated Hydrocarbons by 61¢ 

Arsenic Iron Potassium Haloethers by 611 

Barium Lead Selenium Witrosamines by 607 

C] Beryllium C] Magnesium C] silica C] Pesticides-Organochlorine by 608 /8080 

C} 8.0.0.-5 [] Manganese C) silver C] pesticides-Organophosphate by 8141 

C] Boron C] Mercury C] sodium [] pcas by 608/8080 

4 Cacmium Hy Mol ybdenun Solids, total 4 Phenols by GC 604/8040 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

C.0.0. Witrogen, total Tot. suspended TCLP-metals [] TCLP-VOCs (] TeLP-8NAs 

Chloride Armonia H Sulfate TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

C] chromium, hexavalent (] Nitrite (] surfactants (MBAS) OC -by EPA 8021 

C] cobalt Cl Nitrate + Nitrite () Thallium C “by EPA 626/8240/8260 

C] coliform, fecal Ci Total Kjetdahl C} Tin C) -by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

Conductivity Oil & Grease Turbidity pyvocs by 8020 

Copper pH Vanadium CRO-WI Modified (] Grorpvocs 

Zine ORO-WI Modified 

Munic.Sludge,WI List PAHs by 610LC/8310 

SPECIAL INSTRUCTIONS: 

© 

. 
3. 7-9-4287
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ERT Te no. 15017 
3) eae 

~ 

=%/ (2 NORTHERN LAKE SERVICE, INC. 2. 
NS Ae peas te 

Bay fone Sete el ; | 
© ff AE ae Analytical Laboratory and Environmental Services, a S AMPLE COLLECTION AND 

ii Bay 400 North Lake Avenue « Crandon, Wi 54520 CHAIN OF CUSTODY RECORD 
ee 

ples ee ee Diente Rares ° ~- e . - 

Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. 

eae : (/, p a PROJECT THLE De we, a / sw \ 

OTH - VAw UYRKE RANLCON S71? SO Te 

ADDRESS . PROJECT NO. . 
-“ . — . o 4! : . 

x 737 S#a0ce fd J3C0o7 poe 
CITY 6 STATE ZIP, CONTACT PHONE of g ° 

~ ~~ —_— Ww — a _ - - - 

sK= EA! ae VET Stn? Auss JAvesHe ih 4 jt O-RSCO 

Mise cc NLS. COLLECTION — SAMPLE GRAB/ CONTAINER/PRESERVATIVE 

NO. SO “wee TIME Tee | COMP. PAP [PS [Par Gea | | COECTIONTENS 

1 USB co (Paes isz0|sw [cess] | 1 [)(t) | 
Deen BION a : HWS cc so bjs rove | |) |) (i+) (2) | 
eee. aes 

} 

li 15-02 ji. wold [f | | [je] | 
1 RIES he ee 
se LS Beas 

| 

cesarean hee ee | 
es ee 

sos aE hes 
Tero Seyaggh rae = okee COUTC—“—é‘~S 
Fi Ss a 

| 

eo 
Tegra : | 

CN 
Terie ARES vp 

. ~ Se 

I 

LS 
SAMPLE TYPE: 

CONTAINER PRESERVATIVES & PREPARATION | 

SW = surface water OW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid ; 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others 
describe others F = field filtered | 

CQLEECTED, BY i (rer es) CUSTODY SEAL NO. (IF ANY) Dane | 

= 4 (4 dye 3/2 AS [OO 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

| 

DISRATCHED BY Si METHOD En ips” 

~ 
~~ — -“ 

— ~ Ce Ome f- V 
A 7S / Sf J S 

TSVED AT NLS FRY Nigrighn) Pnn) DETIME © Aes | CONDITION SAREE RON Rte ea PIER TEMP 2 
a ne 4 SLD BER oS ZEDD=9 Seay apie GONDTION MELT geen Ua Baie 

A |. ES Age SS Ae en ka ta ERATE EER | heh Page Pena as Toy Ne eae Ps a 

SEALINTACT? |. SE ERS] SEAR EU SAN Ee | REMARKS & OTHER INFORMATION 

Doves DINO LSE Bee ones gS 

Nawcd — Pelicered MIA e \IOE re ! 

Tiisvelripwin 1. 1O MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. “- 

© 3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

DUPLICATE COPY



NORTHERN LAKE SERVICE, INC. 

- 400 NORTH LAKE AVENUE | 

CRANDON, WI 54520 (715)478-2777 
ORDER OF ANALYSI 

. 

RESULTS (0 eee [CHAIN OF CUSTODY (RECORD! NUMBERS) ee 

_ 
IS Of 

| Russ SNavesHer POL = OF 
\ - QUOTATIONS NUMBER S22) se ee 

| Forni Vaw Dye Ce 

SEND; RESULT SOS ee 
SENDS NVOLCS©2O te Se 

oY 

Pacé 
Pace | 

Note "L" for low level IcP analysis, and "F" for furnace analysis. 

Samples on line #z: [= 3 to be analyzed for the parameters checked below: 

Ls Alkalinity, total s Cyanide, total Phenols H Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

C] Aluminum C] Fluoride Tot. reectine C] aNAs by 625/8270 

C] Antimony Cy Hardness BS ois. remekkve C] chlorinated Hydrocarbons by 612 

C] arsenic CJ tron o-Rosassiium s/o [] Haloethers by 611 

Barium Lead Selenium Nitrosamines by 607 

Beryllium Magnesium Silica Pesticides-Organochlorine by 608/8080 

B.0.0.-5 Manganese Silver Pesticides-Organophospnate by 8141 

Boron Mercury Sodium PC3s by 608/8080 

Cacmium 40 | yodenunt Solids, total Phenols by GC 604/8040 

C] caleium ta eke f]_ Tot. dissolved [] Phenoxy Acid Herbicides by 8150 

[J ¢.0.5. itrogen, total 1 Tot. suspended Clicip-metats (Co rerp-vocs (J TCLP-8NAs 

C] chloride Us Ammonia Sulfate CL] TcLP-pesticides/herbicides 

Chromium Nitrate Sulfide VOCs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite Surfactants (MBAS) -by EPA 8021 

Cobalt Nitrate + Nitrite Thallium -by EPA 624/8240/8260 

Coliform, fecal Total Kjeldahl Tin -oby EPA 524.2 (SOWA) 

Color Total Organic T.O.C. 8TEX by 8020 

C] Concuctivity TS oil & Grease pal Turbidity ([] pyocs by 8020 

C] Copoer a DH Vanadium (C] cao-wi Modified (1) Grorpvocs 

C 
C] Zire ([] orO-WI Modified 

Cj C] Cl Munic.Sludge,Wi List (] PAHs by 610LC/8510 

Samples on line #s: to be analyzed for the parameters checked below 

CJ Alkalinity, total C] cyanide, total C] Phenols | CJ acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractadles by 625/8270 

Aluminun Fluoride Tot. reactive BNAs by 4625/8270 

Antimony Hardness Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic Iron Potassium Haloethers by 611 

Barium Lead Selenium Witrosamines by 607 

Cl Bseryitium C] Magnesiun C1 silica Cl pesticides-Organochlorine by 608/8080 

C] 8.0.0.-5 C] Manganese (} silver CJ Pesticides-Organophosphate by 8141 

C] Boron C] Mercury C] sodium C] pc8s by 608/8080 

. Cadmium Hy Mo lybdenun Solids, total H Phenols by GC 6046/8040 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

c.0.0. Nitrogen, total Tot. suspended TCLP-metais [] TcLp-vocs (] TCLP-8NAs 

Chloride Ammonia LH Sulfate TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide yocs by EPA 601+602 or 8010+8020 

Cl] chromium, hexavalent [] Nitrite Cl] surfactants (BAS) §=«- ~by EPA 8021 

OC) cobalt Cl] witrate + Nitrite (J Thatliun C) “by EPA 624/8240/8260 

C] coliform, fecal C) Total Kjeldahl [] Tin C) “by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

Conductivity Oil & Grease Turbidity PYOCs by 8020 

Copper pH Vanadium GRO-WI Modified (| Gro+pvocs 

Zinc DRO-WI Modified 

Munic.Sludge,WI List PAHS by 610LC/8310 

SPECIAL INSTRUCTIONS: 

© 

3.7-9-489 

.



fy) (2) NORTHERN LAKE SER VICE, INC. 
© é Bh fat ane Analytical Laboratory and Environmental Services S ‘AMPLE C OLLE CTION AND 

ee 400 North Lake Avenue « Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

WEST OUESS Tel: (715) 478-2777 * Fax: (715) 478-3060 Wisconsi 
isconsin Lab Cert. Na. 721026460 

RETURN THIS FORM WITH SAMPLES. 

CLIENT S . PROJECT TITLE 

OTH - Van Vy KE Crandon Mrwrne Co (Sw, 

ADDRESS PROJECT NO. 

2137 5. Reowe Pel 93044 ee 
CITY STATE ZIP CONTACT PHONE 

GREEN Bar WIT S430 7 | Boss SanesHer A g-4G 7 -2SOP 

ee SAMPLE ID COLLECTION REMARKS 
New LAB. NO. TYPE COMP. ee 7 2 a 

/ 7A. $G-19 | 2755 __0930| SW _| GRAB ce] -f ft TECHIIGUE 

[2 Hee sc- 20 vol 11, tet | | | 
EE Ee rf gool {| [/ {7} | | | | 

|, Pee eaetennee Eee J sol | [{ |, | | | | | 
WE a 

| 

EMA sc-c1 Peas ome) | || [| | | TT 

i eae y3o0| | [|| |v| | | tet | | 
18: ate CL - 7 iis ow| | (| |[/[- | | | | {| 
i . 12 | | 

© Eee Co - /A00 i ’ | 
eae | ; | 

ee 75-0 PAs ool | | | [i | | | | | | | 
“Sent Pope CAS ~ 

‘: : 

{seo 2c ee a a 
SAMPLE TYPE: —_ CONTAINER PRESERVATIVES & PREPARATION | 

SW = surface water DW = drinking water PROD = product P = plastic - NP = nothing added OH = sodium hydroxide | 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & | 

GW = groundwater .. AIR = air SED = sediment V = glass vial _ N = nitric acid ascorbic acid | 

le B = plastic bag -  2-=2zinc acetate « HH = hydrochloric acid 

describe others describe others CO | 

se eee rps C ) Lh | CUSTODY SEAL NO. (IF ANY) FI), ME _ 

oH. ABATE AOL Luger’ . A/F5 300 

RELINQUISHED BY (signature” iv RECEIVED BY (signature) DATE/TIME 

. 
a 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME ~ oe 

DISPATCGHED-BY signapurg METHOD OF TRANSPORT 3 BN ew : . 
’ ead . 

SET lanes EVO | A] ae 1330 

“RECEIVED AL NES Bigs entree nee ere ire) PET ee PECCR THOR tenes Te ee Greate 

, © oat ge og at eR a iaets, RL Py SSL Be RR Ne oe oe SACS oun SMD TEE De Se: go Ane een aie EE eee eee et A ES yal Pte ee 

aL SEAS diene conan ene Manet enema at) REMARKS & OTHER INFORMATION 
yo NO ea a eae cs 

" & 

| TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. - 

© 3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 
| 7 DUPLICATE COPY 

| | . — 3.7-9-490 Be , 

4
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eT TIT ET TTS REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates June 23, 1995 

2737 South Ridge Road PACE Project Number: 950303504 © 

P.O. Box 19012 
Green Bay, WI 54307 | 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0049999 10 0050008 10 0050016 

Date Collected: 02/28/95 02/28/95 02/28/95 

Time Collected: , 09:00 09:00 13:00 

Date Received: 03/02/95 03/02/95 03/02/95 

Client Sample ID: SG-E-01 SG-E-02 LG-11- 

Parameter Units MDL COMPOSITE 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 210 200 - 

Solids, Total Suspended mg/L 5 ND ND - 

Sulfate mg/L 1.0 7.2 6.8 - 

Phosphorus, Soluble | mg/L 0.05 ND ND - 

Phosphorus, Total mg/L 0.05 ND ND ~ 

Oi] and Grease mg/L 4.6 ND ND - 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND - 

Hardness, Total as Calcium Carbonate mg/L 5 150 150 - 

Nitrogen, Nitrate mg/L 0.50 ND ND - © 
pH 0.1 7.3 7.2 - 

Turbidity NTU 0.5 0.5 0.6 - 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 10.7 10.4 27.2 

Cadmium ug/L 0.003 ND 0.004 0.004 

Chromium ug/L 0.050 0.739 1.17 0.192 

Copper ug/L 0.010 0.157 0.214 0.305 

Lead ug/L 0.010 0.022 0.024 0.127 

Mercury ng/L 0.10 0.54 0.70 1.15 

Zinc ug/L 0.152 0.571 0.658 2.41] 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 140 150 - 

Alkalinity, Carbonate mg/L 5 ND ND - 

Alkalinity, Total as Calcium Carbonate = mg/L 5 140 150 - 

Anions Meq/L 2.50 2.66 - 

Antimony mg/L 0.005 ND ND ND 

a 
1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-491 © 
TEL: 612-544-5543 
FAX: 612-525-3377
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Ee eaTons REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 2 PACE Project Number: 95030350: 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0049999 10 0050008 10 0050016 

Date Collected: 02/28/95 02/28/95 02/28/95 

Time Collected: 09:00 09:00 13:00 

Date Received: 03/02/95 03/02/95 03/02/95 

Client Sample ID: SG-E-01 SG-E-02 LG-11- 

Parameter Units MDL __ Composit 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Cation-Anion Balance % 0.01 7.45 6.53 - 

Cations Meg/L 2.9] 3.03 - 

Chemical Oxygen Demand, Low Level mg/L 10 ND ND - 

Chloride mg/L 1 2 2 - 

Cyanide, Total ug/L 20 ND ND - 

Fluoride, Soluble mg/L 0.1 ND ND - 

Iron, dissolved mg/L 0.050 ND ND ND 

Manganese, dissolved mg/L 0.010 ND ND 0.024 

Nitrogen, Ammonia mg/L 0.1] 0.1 0.1 - 

Nitrogen, Kjeldahl] mg/L 0.2 0.4 0.4 ~ 

Potassium mg/L 0.60 1.1] 0.95 1.2 

@ Sodium Adsorption Ratio 0.08 0.08 - } 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 31 32 2.4 

Iron, total mg/L 0.050 ND ND 0.069 

Magnesium mg/L 0.50 15 16 0.89 

Manganese, total mg/L 0.010 ND ND 0.040 

Sodium mg/L 1.0 2.3 2.2 ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

a 
© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-492 

TEL: 612-544-5543 

FAX: 612-525-3377
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eee eres REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

Page 3 PACE Project Number: 950303504 @ 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0050024 10 0050032 10 0050040 

Date Collected: 02/28/95 02/28/95 03/01/95 

Time Collected: 13:00 13:00 09:15 

Date Received: 03/02/95 03/02/95 03/02/95 

Client Sample ID: LG-11-10' LG-11-30' LG-7 

Parameter Units MDL 2 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved " mg/L ee) 46 39 4] 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 4.5 4.7 5.7 

Phosphorus, Soluble. mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L «4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 8 7 7 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 5.2 5.3 5.2 

Turbidity NTU 0.5 0.7 0.6 0.6 

METALS BY LOW-LEVEL ANALYSES © 

Aluminum ug/L —0.193°—- - 111 

Cadmium ug/L 0.003. - - 0.071 

Chromium ug/L 0.050 - - 0.281 

Copper ug/L 0.010 - - 0.719 

Lead ug/L 0.010 - - 0.267 

Mercury ng/L 0.10 - - 1.94 

Zinc ug/L 0.152 - ~ 10.2 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 5 5 ND 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 5 5 ND 

Anions Meq/L - - 0.12 

Antimony mg/L 0.005 - - ND 

Cation-Anion Balance % 0.01 - - 26.04 

Cations Meq/L - - 0.20 

Chemical Oxygen Demand, Low Level mg/L 10 17 14 2] 

nn 

1710 Douglas Drive North 
An Equal Opportunity Employer ©} 

Minneapolis, MN 55422 3.7-9-493 

TEL: 612-544-5543 
FAX: 612-525-3377
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Mr. Russell Janeshek June 23, 1995 

© Page 4 PACE Project Number: 950303504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0050024 10 0050032 10 0050040 

Date Collected: 02/28/95 02/28/95 03/01/95 

Time Collected: 13:00 13:00 09:15 

Date Received: 03/02/95 03/02/95 03/02/95 

Client Sample ID: LG-11-10' LG-11-30' LG-/ 

Parameter Units MDL 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 - - 0.056 

Manganese, dissolved mg/L 0.010 - - 0.016 

Nitrogen, Ammonia mg/L 0.1 ND © 0.2 0.1 

Nitrogen, Kjeldahl : mg/L 0.2 0.5 0.6 0.6 

Potassium mg/L 0.60 1.5 1.3 0.78 

Sodium Adsorption Ratio - - 0 

Thallium mg/L 0.005 - - ND 

METALS BY ICP 
© Silver mg/L 0.010 - - ND 

Barium mg/L 0.010 - - 0.010 

Beryllium mg/L 0.01 - - ND 

Calcium | mg/L 1.0 - - 2.2 

Iron, total — mg/L 0.050 - - 0.080 

Magnesium mg/L 0.50 - - 0.90 

Manganese, total mg/L 0.010 - - 0.026 

Sodium mg/L 1.0 - - ND 

Nickel mg/L 0.030 - - ND 

Molybdenum mg/L 0.020 - - ND 

Boron mg/L 0.10 - - ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 - - ND 

Selenium mg/L 0.005 - ~ ND 

a 
© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-494 

TEL: 612-544-5543 

FAX: 612-525-3377



REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek 
June 23, 1995 

Page 5 PACE Project Number: 950303504 © 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0050059 10 0050067 10 0050075 

Date Collected: 03/01/95 02/27/95 02/27/95 

Time Collected: 
12:00 09:30 10:40 

Date Received: 03/02/95 03/02/95 03/02/95 

Client Sample ID: LG-13 SG-19 SG-30 

Parameter Units MDL LO 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS ; 
Solids, Total Dissolved mg/L 5 76 190 170 

Solids, Total Suspended mg/L 5 ND 5 ND 

Sulfate mg/L 1.0 9.0 7.1 6.5 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND 0.05 

Oil] and Grease mg/L «46 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 12 120 140 

Nitrogen, Nitrate mg/L — 0.50 ND ND ND 

pH 0.1 5.3 7.4 7.3 

Turbidity NTU 0.5 1.5 1.0 ND 

METALS BY LOW-LEVEL ANALYSES 
© 

Aluminum | ug/L 0.193 248 9.12 7.7) 

Cadmium ug/L 0.003 0.027 0.004 0.004 

Chromium ug/L 0.050 0.615 0.718 0.524 

Copper ug/L 0.010 0.732 0.247 0.229 

Lead ug/L 0.010 1.13 0.073 0.037 

Mercury ng/L 0.10 2.97 0.8] 0.59 

Zinc ug/L 0.152 10.5 0.710 0.817 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 5 150 140 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 5 120 140 

Anions | Meq/L 0.27 2.12 2.43 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance tb 0.01 -0.65 5.03 12.79 

Cations Meq/L 0.27 2.34 3.14 

Chemical Oxygen Demand, Low Level mg/L 10 4) ND ND 

nn 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-495 ©} 

TEL: 612-544-5543 
FAX: 612-525-3377
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ee eo nrents REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 6 PACE Project Number: 950303504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0050059 10 0050067 10 0050075 

Date Collected: 03/01/95 02/27/95 ooo 

Time Collected: 12:00 09:30 

Date Received: 03/02/95 03/02/95 03/02/95 

Client Sample ID: | LG-13 SG-19 $G-30 

Parameter Units MDL) ~  LT 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.15 ND ND 

Manganese, dissolved mg/L 0.010 0.030 ND ND 

Nitrogen, Ammonia mg/L Q.1 0.1 ND ND 

Nitrogen, Kjeldahl] : mg/L 0.2 0.9 0.3 0.4 

Potassium mg/L 0.60 1.5 0.60 1.1 

Sodium Adsorption Ratio 0 0.09 0.08 

Thallium mg/L 0.005 ND ND ND 

© METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.060 0.012 ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium | mg/L 1.0 3.2 25 34 

Iron, total mg/L 0.050 0.1/7 0.11 ND 

Magnesium mg/L 0.50 0.85 12 16 

Manganese, total mg/L 0.010 0.026 0.017 0.016 

Sodium mg/L 1.0 ND 2.1 2.4 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-496 
TEL: 612-544-5543 
FAX: 612-525-3377
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ec cee MWC T REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

Page /7 PACE Project Number: 950303504 © 

Client Reference: Crandon Mining Surface Waters | 

PACE Sample Number: 10 0050083 10 0050091 10 0052922 

Date Collected: 02/27/95 02/27/95 03/01/95 

Time Collected: 12:00 15:10 15:30 

Date Received: 03/02/95 03/02/95 03/03/95 

Client Sample ID: SG-2 SG-6 LG-12 

Parameter Units MDL _ 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 160 180 37 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 4.9 5.4 6.4 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 120 130 10 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 7.0 7.4 4.9 

Turbidity NTU 0.5 1.5 ND 2.4 

METALS BY LOW-LEVEL ANALYSES © 

Aluminum ug/L 0.193 26.1 3.36 154 

Cadmium ug/L 0.003 ND ND 0.032 

Chromium ug/L 0.050 0.487 0.436 0.313 

Copper ug/L 0.010 0.232 0.214 0.831 

Lead | ug/L 0.010 0.076 0.023 1.87 

Mercury ng/L 0.10 1.14 0.50 3.37 

Zinc ug/L 0.152 0.898 2.69 10.1 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 120 130 ND 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 120 130 ND 

Anions Meq/L 2.16 2.24 0.13 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 11.83 4.46 11.26 

Cations Meq/L 2.74 2.45 0.17 

Chemical Oxygen Demand, Low Level mg/L 10 15 ND 53 

a 
1 iv 

An Equal Opportunity Employer 

iss 3.79497 sa ome en @ 
TEL: 612-544-5543 
FAX: 612-525-3377
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TTT EEORATOTIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 8 PACE Project Number: 950303504 

Client Reference: Crandon Mining Surface Waters | 

PACE Sample Number: 10 0050083 10 0050091 10 0052922 

Date Collected: 02/27/95 02/27/95 03/01/95 

Time Collected: 12:00 15:10 15:30 

Date Received: 03/02/95 03/02/95 03/03/95 

Client Sample ID: : SG-2 SG-6 LG-12 

Parameter Linits MDL LO 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 3 ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L Q.] ND ND ND 

Iron, dissolved mg/L 0.050 0.072 ND 0.12 

Manganese, dissolved mg/L 0.010 ND ND ND 

Nitrogen, Ammonia mg/L 0.1 ND 0.1 0.1 

Nitrogen, Kjeldahl | mg/L 0.2 0.4 0.4 1.0 

Potassium mg/L 0.60 0.76 1.6 ND 

Sodium Adsorption Ratio 0.10 0.07 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
© Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.011 ND 0.020 

Beryllium mg/L 0.01 ND ND ND 

Calcium | mg/L 1.0 29 27 2.3 

Iron, total mg/L 0.050 0.25 0.031 0.13 

Magnesium mg/L 0.50 14 12 0.65 

Manganese, total mg/L 0.010 0.048 ND 0.026 

Sodium mg/L 1.0 2.] 1.8 ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

a 
© 1710 Douglas Drive North 

An Equal Opportunity Employer 

Minneapolis, MN 55422 3.7-9-498 
TEL: 612-544-5543 
FAX: 612-525-3377
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Lec ere or ENTE T ETT REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

Page 9 PACE Project Number: 950303504 © 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0052930 10 0652949 10 0078727 

Date Collected: 03/02/95 03/02/95 By Client 

Time Collected: 10:00 10:00 

Date Received: 03/03/95 03/03/95 03/30/95 

Client Sample ID: LG-15-01 LG-15-02 LG-7-NE 

Parameter Units MDL _O 

SUBCONTRACT ANALYSTS | 

INORGANIC ANALYSIS 

Solids, Total Dissolved mg/L 5 46 73 - 

Solids, Total Suspended mg/L 5 ND 6 - 

Sulfate mg/L 1.0 4.9 5.4 - 

Phosphorus, Soluble mg/L 0.05 ND ND - 

Phosphorus, Total mg/L 0.05 0.11] 0.11 - 

Oil and Grease mg/L — «4,6 ND ND - 

Biochemical Oxygen Demand, 05 Day mg/L 3 14 14 - 

Hardness, Total as Calcium Carbonate mg/L 5 14 16 - 

Nitrogen, Nitrate mg/L 0.50 ND ND - 

pH 0.1 5.3 5.3 - 

Turbidity NTU 0.5 8.2 7.4 - 

METALS BY LOW-LEVEL ANALYSES © 

Aluminum ug/L 0.193 182 200 - 

Cadmium ug/L 0.003 0.006 0.005 - 

Chromium ug/L 0.050 0.502 0.488 - 

Copper ug/L 0.010 0.907 0.882 - 

Lead ug/L 0.010 0.278 1.54 - 

Mercury ng/L 0.10 3.29 3.13 - 

Zinc ug/L 0.152 5.82 6.84 - 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 15 16 - 

Alkalinity, Carbonate mg/L 5 ND ND - 

Alkalinity, Total as Calcium Carbonate mg/L 1.0 - - ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 15 16 - 

Anions Meq/L 0.40 0.43 - 

Antimony mg/L 0.005 ND SA ND SA - 

Cation-Anion Balance % 0.01 -1.75 -7.14 - 

Cations Meq/L 0.39 0.37 - 

eT 

1710 Douglas Drive North An Equal Opportunity Employer © 

Minneapolis, MN 55422 3,7-9-499 
TEL: 612-544-5543 

FAX: 612-525-3377
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eee OOM ATORES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 10 PACE Project Number: 950303504 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0052930 10 0052949 10 0078727 

Date Collected: 03/02/95 03/02/95 By Client 

Time Collected: 10:00 10:00 

Date Received: 03/03/95 03/03/95 03/30/95 

Client Sample ID: LG-15-01 LG-15-02  LG-7-NE 

Parameter Units MDL _ 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chemical Oxygen Demand, Low Level” mg/L 10 95 97 - 

Chloride mg/L 1 2 2 - 

Cyanide, Total ug/L 20 ND ND - 

Fluoride, Soluble mg/L 0.1 ND ND - 

Hardness, Total as Calcium Carbonate mg/L 1.3 - - 10 

Iron, dissolved mg/L 0.050 0.40 0.40 - 

Manganese, dissolved | mg/L 0.010 0.29 0.29 - 

Nitrogen, Ammonia mg/L 0.1 0.3 0.3 - 

Nitrogen, Kjeldahl mg/L 0.2 2.5 2.6 - 

Potassium mg/L 0.60 5.2 4.8 - 

Sodium Adsorption Ratio 0 0 - 

@ Thallium mg/L 0.005 ND ND - 

METALS BY ICP 
Silver mg/L 0.010 ND ND - 

Barium mg/L 0.010 0.026 0.026 - 

Beryllium mg/L 0.01 ND ND - 

Calcium mg/L 1.0 3.7 3.6 - 

Iron, total mg/L 0.050 0.74 0.73 - 

Magnesium mg/L 0.50 0.90 0.88 ~ 

Manganese, total mg/L 0.010 0.28 0.28 ~ 

Sodium mg/L 1.0 ND ND - 

Nickel 7 mg/L 0.030 ND ND - 

_ Molybdenum mg/L 0.020 ND ND - 

Boron mg/L 0.10 ND ND - 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND - 

Selenium mg/L 0.005 ND ND - 

a 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi lis, MN 55422 _O_ 

Tr aase 3.7-9-500 
FAX: 612-525-3377
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SEEN TR THTAE EREORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek | June 23, 1995 

Page 1] PACE Project Number: 950303504 @ 

Client Reference: Crandon Mining Surface Waters 

These data have been reviewed and are approved for release. , 

Abe R . Cry 

Steve R. Crupi 
Project Manager 

ce 
1710 Douglas Drive North An Equal Opportunity Employer © 

TEL: 6125045543 3.7-9-501 
FAX: 612-525-3377
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Mr. Russell Janeshek FOOTNOTES June 23, 1995 | 

© Page l2 for pages 1 through 11 PACE Project Number: 95030350+ 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 
SA A value determined by method of standard addition. 

nn 
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FAX: 612-525-3377
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OBE BN + | no. 15430 

gy) (a NORTHERN LAKE SERVICE, INC. 
zat Ea , Bee . . , 
EB (te oe Analytical Laboratory and Environmental Services S ‘AMPLE C OLLEC TION AND © 

we fon ha nee ae 5 pee ete §=— 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORD 
oe ; ; - | Tel: (715) 478-2777 * Fax: (715) 478-3060 wisconsin Lab Cert. No. 721026460 
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SAMPLE TYPE: - CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P= olastic . - NP = nothing added. OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass a, S = sulfuric acid HA = hydrochioric & 

GW = groundwater AIR = air * SED = sediment V = glass vial N= nitric acid _ ascorbic acid 

, B = olastic bag Z = zinc acetate H = hydrochloric acid 

describe others . describe others 
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“/ 
~~ 
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2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. : ©} 

3./-9-507 
DUPLICATE COPY



NORTHERN LAKE SERVICE, LN. re 

400 NORTH LAKE AVENUE 

CRANDON, WI 54520 (715)478-2777 , ORDER OF ANALYSIS 

| ee 
Russ Sawesye . - . QUOTATION NUMBERS @ (oe 

Fart: \lan Dv Ke Pd 

—————— 

Note "L" for low level ICP analysis, and "F" for furnace analysis. 

Samples on line gs 
to be analyzed for the parameters checked below: 

4 Alkalinity, total 4 Cyanide, total LH Phenols H Acid Extractables by 625/8270 

Alkalinity, bicarbd. Amenable Phosphorus, total Base/Neutral Extractables by 625 /8270 

(] Aluminum [] Fluoride &] Tot. reactive [] Bwas by 625/8270 

C] Antimony a Hardness a Dis. reaccttve [} chlorinated Hydrocarbons by 612 

C] arsenic Iron Potassium (] Haloethers by 611 

Barium 
Lead 

Selenium 
Nitrosamines by 607 

Beryllium Magnesiun Silica Pesticides-Organoch lorine by 608/8080 

B.0.0.-5 Manganese Silver : Pesticides-Organophosphate 
by 8141 

Boron 
Mercury 

Sodium 
PCBs by 608/8080 

Cadmium Mo lLyodenum Solids, total Phenols by GC 604/8040 

C] calcium C] nickel me Tot. dissolved Cl phenoxy Acid Herbicides by 8150 

CJ c.0.0. (] Witrogen, total Tot. suspended Cl terp-metais _L] TCLP-VvoCs (] TCLP-BNAs 

C] chloride [] Ammonia (XI sulfate C] TcLp-pesticides/herbicides 

Chromium 
Nitrate Sul fide vocs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Witrite Surfactants (MBAS) -by EPA 8021 

Cobalt 
Nitrate + Nitrite Thallium 

-by EPA 624/8240/8260 

Coliform, fecal Total Kjeldahl Tin 
-by EPA 524.2 (SOWA) 

Color 
Total Organic T.0.C. 

BTEX by 8020 

C] conductivity EK] oil & Grease KA Turbidity C] pvocs by 8020 

C] copper {7 pi C] Vanadium C] cro-wi Modified (1 Gro+pvocs 

C) Cj CJ Zinc C] oro-wi Modified 

C] CI C] munic.Sludge,WI List C] PAHs by 610LC/83510 

Samples on line #8: ____ 
to be analyzed for the parameters checked below: 

C] Alkalinity, total (1 cyanide, total C1 Phenols C Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum 
Fluoride 

Tot. reactive BNAs by 625/8270 

Antimony 
Hardness 

Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic 
Iron 

Potassium 
Haloethers by 611 

Barium 
Lead 

Seleniun 
Nitrosamines by 607 

C] Beryllium (] Magnesium C] silica Cl pesticides-Organochlorine by 608/8080 

() 8.0.0.-5 (] wanganese C} silver C Pesticides-Organophosphate 
by 8141 

C] Boron C] Mercury C] Sodius [] pcas by 608/8080 

+ Cadmium H Molybdenum Solids, total H Phenols by Gc 604/8040 

Calcium 
Nickel 

Tot. dissolved Phenoxy Acid Herbicides by 8150 

c.0.0. 
Witrogen, total Tot. suspended TCLP-metals (] TcLp-vocs [J TCLP-8NAs 

Chloride Armonia H Sulfate TCLP-pesticides/herbicides 

Chromium 
Nitrate 

Sul fide 
yoCcs by EPA 6014602 or 8010+8020 

C] chromium, hexavalent C] witrite (] surfactants (MBAS ) O -by EPA 8021 

(1 cobalt [] witrate + Nitrite Ci Thallium O “by EPA 624/8240/8260 

C] coliform, fecal C] Total Kjeldahl CJ tin C) -by EPA 524.2 (SDWA) 

Color 
Total Organic 7.0.C. 

BTEX by 8020 

Conductivity 
Oil & Grease Turbidity 

pvocs by 8020 

Copper oH Vanadium GRO-WI Modified [J Grorpvocs 

Zine 
ORO-WI Modified 

© 
Munic.Sludge,WI List PAHs by 610LC/8310 
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SAMPLE TYPE: + 
CONTAINER PRESERVATIVES & PREPARATION | 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochloric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

: 
| B = plastic bag Z = zinc acetate H = hydrochloric acid 
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describe others F = field filtered 

* x. 
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NORTHERN LAKE SERVICE, LNU. 

400 NORTH LAKE AVENJE 

CRANDON, WI 54520 (715)478-2777 
ORDER OF ANALYSIS 

RESULTS ORD ERED 2 — GHNIN OF CUSTODY; RECORD! NUMBER?)
 

| Form: Yau DYKE 
IS 7IE 

| 
SUOTATION NUMBERT ey 

ee 

Russ Save ster fo 

Note "L" for low level IcP analysis, and "F" for furnace analysis. 

Samples on line #s: fe 7 to be analyzed for the parametars checked below: 

LH Alkalinity, total H Cyanide, total LH Phenols H Acid Extractables by 625/8270 

Alkalinity, bicard. Amenable 
Phosphorus, total Base/Neutral Extractables by 625/8270 

CJ Aluminum C] Fluoride Tot. reseti-ve [] BNAs by 625/8270 

C] antimony re Hardness Dis. reeectve C] chlorinated Hydrocarbons by 612 

C] Arsenic Iron C] potassium [] Haloethers by 611 

Barium 
Lead 

Selenium 
Nitrosamines by 607 

Beryllium 
Magnes ium Silica Pesticides-Organochlorine 

by 608/8080 

8.0.D.-5 
Manganese Silver Pesticides-Organopnosphate 

by 8141 

Boron 
Mercury 

Sodium . PCBs by 608/8080 

Cacnium 
Mol yodenum 

Solids, total Phenols by GC 604/8040 

C] calcium C] nickel “Rl tot. dissolved (Cl phenoxy Acid Herbicides by 8150 

C] c.0.0. (] nitrogen, total Tot. suspended Cl teip-metais CJ TCLP-vocs [] TCLP-BNAS 

(CJ chloride Cl] Ammonia SH sulfate (] TcLp-pesticides/herbicides 

Chromium 
Nitrate | Sul fide 

vocs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite . Surfactants (MBAS) -by EPA 8021 

Cobalt 
Nitrate + Nitrite Thallium 

-by EPA 624/8240/8260 

Coliform, fecal Total Kjeldahl Tin 
-by EPA 524.2 (SOWA) 

Color 
Total Organic T.0.C. 

BTEX by 8020 

C] conductivity BZ oil & Grease 0 Turbidity Cj] pvocs by 8020 

C] copper em 4D) C] Vanadium Cl cao-wi Modified [1 Gaorpvocs 

Cc 
C] Zine [] pro-wi Modified 

Cc) C] C] Munic.Studge,WI List C] PAHs by 610LC/8510 

Samplesx on line #z: y to be analyzed for the parameters checked below: 

Alkalinity, total C] cyanide, total [] Phenols 
(] acid Extractables by 625/8270 

Alkalinity, bicarb. Amenad le Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum 
Fluoride 

Tot. reactive BNAs by 625/8270 

Antimony 
Hardness 

Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic 
Iron 

Potassium 
Haloethers by 611 

Barium 
Lead 

Selenium 
Nitrosamines by 607 

C] seryt lium [] Magnesium OC silica ([] Pesticides-Organochlorine by 608/8080 

[] 8.0.0.-5 [] Manganese [] silver Cl pesticides-Organophosphate by 8141 

[] Boron CJ Mercury C] sodium [] pc8s by 608/8080 

LH Cadmium : Molybdenum Solids, total H Phenols by GC 604/8040 

Caleium 
Nickel 

Tot. dissolved Phenoxy Acid Herbicides by 8150 

A c.0.0. H Nitrogen, total Tot. suspended TcLp-metats J TCLP-vOCs [[] TCLP-B8NAs 

Chloride Ammonia L Sulfate TCLP-pesticides/nerbicides 

Chromium 
Witrate Sul fide vOCs by EPA 601+602 or 8010+8020 

Cl] chromium, hexavalent [] witrite Cl] surtactants (MBAS) C -by EPA 8021 

C) cobalt [] Nitrate + Nitrite C) Thallium C “by EPA 624/8240/8260 

(] coliform, fecal [] Total Kjeldahl CJ Tin OC -by EPA 524.2 (SOWA) 

pe 
Total Organic T.0.C. BTEX by 8020 

Conductivity 
Oil & Grease Turbidity 

pvocs by 8020 

Copper pH Vanadium GRo-wi Modified (J Grorpvocs 

Zinc ORO-WI Modified 

© 
Munic.Sludge,WI List PAHs by 610LC/8510 

SPECIAL TMSTRUCTIONS : 

| 
3.7-9-510



warielgs eee =e Tee Og eee — «= = é wi F a ine 

fie (et f = INC en ucfy/ ("SA NORTHERN LAKE SERVICE, INC. 
ae i ated pee Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 
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, Tel: (715) 478-2777 ¢ Fax: (715) 478-3060 Wisconsin Lab Cert. No. 721026460 

RETURN THIS FORM WITH SAMPLES. @ 

CLIENT n PROJECT TITLE | 

For: Vaal OYE Cranton UMrasws Ce S.W. 
ADDRESS PROJECT NO. ~ P.O. NO. 

A737 Ss. Keoce Re P3020 ¢F | 
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Sona} pe fe -fiig | 2 bac fee -i FTF. oy 
Cx EER far Let SH507 | AUSS UAWE SAC mK Ap) of LYS -RSOS 

Mave: NLS ! COLLECTION ge GRAB/ CONTAINER/PRESERVATIVE 

Soll: LA5.No. SAMPLE ID Tee. | comp. PAvPIES PA GA |. |  COUECTION REMARKS 
NATO cera = ; 1 BRS cc s-01 Beals ste | Sw lees |i |i |i ja | | 
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SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 
B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others describe others eee RUS kch 

COLLEETED BY (sign atures) A CUSTODY SEAL NO. (IF ANY) DATE/TIME 
SO ae , 7 \ “ye 7 . Boe fac e238 

Sa er f ‘OT clade Mw lee f At xn LA r Me i Fe 

RELINQUISHED BY (Signature) ° RECEIVED BY (signature) DATE/TIME 
"7 sgene Lae: . . 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY (signature) METHOD OF TRANSPORT _, DATE/TIME . 
—/)) aT f \ [fF f far “> “ oN f , ” + 

SCF fhe a VV D (esl ?> as 
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NORTHERN LAKE SERVICE, UNL. 

400 MORTH LAKE AVENUE 

CRANDON, WI 54520 (715)478-2777 
ORDER OF ANALYSIS 

. 

a 

RESULES ORDERED Bi eee 
[CHAINO PiggSTOD 7 REC

ORD! NUMBERS 

{ 

a 

@® Van Ovee 
er [get 

3 
iMmiNAer 

e 

| Rus S Nave si ev 

| 

= RESULT. =e 
orcad 

Pace | 
Pace 

| 

"| 

Note "L” ‘for low level Ic? analysis, and "FP" for furnace analysis. 
. 

Samples on lines fe: OS 
to be analyzed for the parametars checkad below: 

4 Alkalinity, total H cyanide, total H Phenols 
s Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenaole 
Phosphorus, total 8ase/Neutral Extractables by 625/8270 

C] Aluminum 
C] Fluoride 

2] Tot. reeeee C] swas by 625/8270 
| 

C] Antimony 
&d Hardness 

A bis. raaesire Cl chtorinated dydrocardons by 612 

Cl arsenic 
[] Iron 

(] potassium 
C] Haloethers by 411 

Sariun 
Lead 

Selenium 
Nitrosamines by 607 

Berytlium 
Magnesium 

Silica 
pesticides-Organochl

orine by 608/8080 

8.0.0.-5 
Manganese 

Silver 
pesticices-Organopnosp

hate by 8141 

Boron 
Mercury 

Sodium 
ecas by 608/8080 

Cacmium 
Mol yndenum 

Solids, total 
Phenols by GC 604 /8040 

C}] calcium 
C] wickel 

fe] Tot. dissolved C] Phenoxy Acid Herbicides by 8150 

C] c.0.D. 
C] nitrogen, total Si Tot. suspended [] TcLp-metals Cl tcip-vocs CJ TCLP-SNAs 

C] chloride 
C] Ammonia Bd sulfate C) TCLP-pesticides/herbicide

s 

Chromium 
Nitrate 

Sulfide 
yocs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite 
Surfactants (MBAS) -by EPA 8021 

Cobalt 
Witrate + Nitrite Thallium 

-by EPA 624/8240/8260 

Coliform, fecal 
Total Kjeidanl 

Tin 
-oy EPA 524.2 CSOWA) 

Color 
‘Total Organic 

T.0.C. 
BTEX by 8020 

C] conductivity 
Pa] oil & Grease fi Turbidity 

C} pyocs by 8020 

C] copper 
BU pH 

CT] Vanediumn 
[] Gro-Wl Modi fied (] c2zo+pvocs 

CO 
C 

C] Zine C] pro-Wi Modified 

Cj 
C] 

C] Munic.Sludge,WI List (CJ PAHs by 610LC/8510 

Samples on line #s: 
to be analyzed for the parameters checked below: 

C] Alkalinity, total [] cyanide, total [] Phenols 
(] Acid Extractables by 625/8270 

Alkalinity, bicarbd. Amenable 
Phosohorus , total Sase/Neutral Extractaoles by 625/82/0 

Aluminum 
Fluoride 

Tot. reactive 
suas by 6259/8270 

Antimony 
Hardness 

Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic 
Iron 

Potassium 
Haloethers by 611 

Barium 
Lead 

Seleniun 
Nitrosamines by 607 

C}] Beryllium 
(] Magnesiun 

LC] sitica 
Cj pesticides-Organochlor

ine by 608/8080 

C] 8.0.0.-5 
[] Wanganese 

C} silver 
Cc) resticides-Organopno

spnate by 8141 

[} Boron 
C] Mercury 

[] sodium 
C] pcgs by 4608/8080 

+ Cacmiumn 
H Mol yodenum 

Solids, total H Phenols by GC 604/8040 

Calcium 
Wickel 

Tot. dissolved Phenoxy Acid Herbicides by 8150 

c.0.9. 
Nitrogen, total 

Tot. suspended 
TCLP-metals [] TcLp-vocs [] TCLP-8NAS 

Chloride 
Arremnon i 8 LH Sulfate 

TCLP-pesticides/herbicide
s 

Chromium 
witrate 

Sul fide 
yocs by EPA 601+602 or 3010+8020 

C] chromium, hexavatent Cl] Nitrite C] surfactants (MBAS) C) -by EPA 8021 

C] cobalt 
Cl Nitrate + Nitrite (J Thallium CJ “by EPA 626/8240/8260 

Cl] coliform, fecal Cl] Total Kjeidahl OC Tin C) -by EPA 526.2 (SOWA) 

Color 
Total Organic 

T.0.C. 
BTEX by 3020 

Conductivity 
Oil & Grease Turbidity 

pyocs by 8020 

Copper 
pH 

Vanadiun 
cro-vIl Modified CO) G2orPvocs 

Zine 
ORO-WI Modified 

wunic.Sludge,WI List PAHS by 610LC/8310 

SPECIAL INSTRUCTIONS 
:
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. — . 

Address 27.37 Ss . Rroce Bd Bill To: Pacé& Pace Project Manager 
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‘Pde awry er a . 

Lee a eee en aTOncs REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates 
June 23, 1995 

2737 South Ridge Road 
PACE Project Number: 950324512 

P.O. Box 19012 
© 

Green Bay, WI 54307 
| 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: | 10 0072001 10 0072010 10 0072028 

Date Collected: 
03/20/95 03/20/95 03/20/95 

Time Collected: 
10:15 10:15 14:30 

Date Received: 
03/24/95 03/24/95 03/24/95 

Client Sample ID: 
LG-11-5 LG-11-33' LG-24-5' 

Parameter Units MDL. Ws 6 

SUBCONTRACT ANALYSIS | 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 28 1 130 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 4.6 4.6 5.0 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 6 6 120 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 5.) 5.5 7.5 © 
Turbidity NTU 0.5 0.6 0.6 1.4 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 19.8 ~ - 

Cadmium ug/L 0.003 0.017 - - 

Chromium ug/L 0.050 0.132 - - 

Copper ug/L 0.010 0.438 - - 

Lead ug/L 0.010 0.140 - - 

Mercury ng/L 0.10 1.15 - - 

Zinc ug/L 0.152 2.33 - - 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND ND 110 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND 110 

Anions Meq/L 0.10 0.10 1.9] 

Antimony mg/L 0.005 ND ND ND 

eee 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 Serre 3,7-9-515 ®@ 
FAX: 612-525-3377
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_ EMNRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 2 PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0072001 10 0072010 10 0072028 

Date Collected: 03/20/95 03/20/95 03/20/95 

Time Collected: 10:15 10:15 14:30 

Date Received: 03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-11-5 LG-11-33' LG-24-5' 

Parameter Units MDL OO 

INORGANTC ANALYSTS | 

INDIVIDUAL PARAMETERS 
Cation-Anion Balance % 0.01 25.20 30.41 12.15 

Cations Meq/L 0.16 0.18 2.43 

Chemical Oxygen Demand, Low Level mg/L 10 13 13 ND 

Chloride mg/L 1 ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.050 0.12 ND 

Manganese, dissolved mg/L 0.010 0.014 0.67 ND 

Nitrogen, Ammonia mg/L 0.1 0.2 ND 0.2 

Nitrogen, Kjeldahl mg/L 0.2 0.4 0.5 0.4 

Potassium mg/L 0.60 0.73 0.96 0.85 

Sodium Adsorption Ratio 0 0 0.07 

Co Thallium mg/L 0.005 ND ND ND 

METALS BY ICP | 
Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND 0.12 0.16 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 1.8 2.0 2] 

Iron, total mg/L 0.050 ND 0.16 ND 

Magnesium mg/L 0.50 0.63 0.67 12 

Manganese, total mg/L 0.010 0.025 0.057 ND 

Sodium mg/L 1.0 ND ND 1.8 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 0.006 ND ND 

Selenium mg/L 0.005 ND ND ND 

TU 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi is, vere ste 3.7-9-516 
FAX: 612-525-3377
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Le aTeres REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

Page 3 
PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters | © 

PACE Sample Number: 10 0072036 10 0072044 10 0072052 

Date Collected: 
03/20/95 03/20/95 03/21/95 

Time Collected: 
14:30 16:55 09:15 

Date Received: 
03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-24-40' SG-6 LG-7-2 

Parameter Units MDL LL LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 140 90 22 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 5.4 5.1 3.0 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 0.08 ND ND 

O11 and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 130 100 ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

oH 0.1 7.3 7.2 4.9 

Turbidity NTU 0.5 2.3 1.5 ND 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 - 33.8 83.9 © 

Cadmium ug/L 0.003 - 0.007 0.070 

Chromium ug/L 0.050 - Q.359 0.162 

Copper ug/L 0.010 - 0.430 0.556 

Lead ug/L 0.010 - 0.084 0.404 

Mercury ng/L 0.10 - 3.12 1.94 

Zinc ug/L 0.152 - 1.09 7.94 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 

Alkalinity, Bicarbonate mg/L 5 100 77 ND 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 100 77 ND 

Anions Meq/L 1.78 1.37 0.06 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 10.35 9.47 -6.45 

Cations Meq/L 2.19 1.65 0.05 

Chemical Oxygen Demand, Low Level mg/L 10 ND 18 13 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 3.7-9-517 © 

FAX: 612-525-3377
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Le ee nT Ores REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 4 
PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0072036 10 0072044 10 0072052 

Date Collected: 03/20/95 03/20/95 03/21/95 

Time Collected: 
14:30 16:55 09:15 

Date Received: 03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-24-40' SG-6 LG-7-2 

Parameter Units 0) 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 1 ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 ND 0.085 ND 

Manganese, dissolved mg/L = 0.010 ND 0.010 0.019 

Nitrogen, Ammonia mg/L 0.1 0.2 0.1 0.1 

Nitrogen, Kjeldahl mg/L 0.2 0.5 0.4 ND 

Potassium mg/L 0.60 0.72 0.82 ND 

Sodium Adsorption Ratio 0.07 0.07 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
© Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.024 0.058 0.40 

Beryllium mg/L 0.0] ND ND ND 

Calcium mg/L 1.0 24 18 1.1 

Iron, total mg/L 0.050 ND 0.14 0.077 

Magnesium mg/L 0.50 11 8.2 ND 

Manganese, total mg/L 0.010 ND 0.040 0.032 

Sodium mg/L 1.0 1.6 1.4 ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

err 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

TEL e1-50t-5543 3.7-9-518 
FAX: 612-525-3377
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Page 9 
PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters | © 

PACE Sample Number: 10 0072060 10 0072079 10 0072087 

Date Collected: 03/21/95 03/21/95 03/21/95 

Time Collected: 09:15 14:15 14:15 

Date Received: 03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-7-10' LG-13-2' LG-13-7' 

Parameter Units MOL _O LL 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 38 46 42 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate | mg/L 1.0 3.1 4.6 4.9 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND 5 5 

Hardness, Total as Calcium Carbonate mg/L 5 6 8 17 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pH 0.1 5.2 5.7 5.8 

Turbidity NTU 0.5 ND 1.0 1.0 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 - 177 - © 

Cadmium ug/L 0.003 - 0.151 - 

Chromium ug/L 0.050 - 0.321 - 

Copper ug/L 0.010 - 1.07 - 

Lead ug/L 0.010 - 1.62 - 

Mercury | ng/L 0.10 - 2.57 - 

Zinc ug/L 0.152 - 8.26 - 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND ND 5 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND ND 5 

Anions Meg/L 0.06 0.10 0.18 

Antimony mg/L 0.005 ND ND 0.029 

Cation-Anion Balance % 0.01 39.2] 27.69 32.85 

Cations Meq/L 0.15 0.17 0.36 

Chemical Oxygen Demand, Low Level mg/L 10 16 28 32 

a 
1710 Douglas Drive North An Equal Opportunity Employer 

reernsies 3.7-9-519 © 
FAX: 612-525-3377
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Mr. Russell Janeshek June 23, 1995 

© Page 6 PACE Project Number: 95032451 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0072060 10 0072079 10 0072087 

Date Collected: 03/21/95 03/21/95 03/21/95 

Time Collected: 09:15 14:15 14:15 

Date Received: | 03/24/95 03/24/95 03/24/95 

Client Sample 1D: LG-7-10' LG-13-2' LG-13-7' 

Parameter Units MDL) _W  L 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 ND ND ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

- Tron, dissolved mg/L 0.050 0.74 0.10 0.16 

Manganese, dissolved mg/L 0.010 0.031 0.025 0.032 

Nitrogen, Ammonia mg/L 0.1] 0.1 0.1 0.1] 

Nitrogen, Kjeldahl : mg/L 0.2 0.4 0.5 0.7 

Potassium mg/L 0.60 0.92 ND 0.99 

Sodium Adsorption Ratio 0 0 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
© Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 0.037 0.22 0.11 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 1.6 2.4 2.5 

Iron, total mg/L 0.050 0.15 0.21 0.29 

Magnesium | mg/L 0.50 0.54 0.60 2.6 

Manganese, total mg/L 0.010 0.042 0.040 0.11 
Sodium mg/L 1.0 ND ND ND 

Nickel mg/L 0.030 ND ND 0.11 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND 0.20 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

nem 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

TEL g12-50e-séaa 3.7-9-520 
FAX: 612-525-3377
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a REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

Page 7 PACE Project Number: 950324512 e 

Client Reference: Crandon Mining Surface Waters 7 

PACE Sample Number: 10 0072095 10 0072109 10 0072117 

Date Collected: 03/21/95 03/21/95 03/22/95 

Time Collected: 15:45 16:30 09:30 

Date Received: 03/24/95 03/24/95 03/24/95 

| Client Sample ID: SG-19 $G-30 LG-12-2' 

Parameter Units MDL OO LTT 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS 
Solids, Total Dissolved - mg/L 5 110 160 11 

Solids, Total Suspended mg/L 5 17 ND ND 

Sulfate mg/L 1.0 8.5 7.6 1.8 

Phosphorus, Soluble mg/L 0.05 ND 0.06 ND 

Phosphorus, Total mg/L 0.05 0.06 0.10 ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 5 5 ND 

Hardness, Total as Calcium Carbonate mg/L 5 46 94 8 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

pi 0.1 6.9 7.1 4.8 

Turbidity NTU 0.5 4.5 2.1 0.6 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 49.9 133 110 

Cadmium ug/L 0.003 ND 0.007 0.039 

Chromium | ug/L 0.050 0.483 0.821 0.285 

Copper ug/L 0.010 0.313 0.493 0.696 

Lead ug/L 0.010 0.140 0.069 1.07 

Mercury ng/L 0.10 7.95 5.58 2..78 

Zinc ug/L 0.152 2.44 3.85 6.79 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 44 84 ND 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 44 84 ND 

Anions Meq/L 0.95 1.57 0.04 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance 5 0.01 10.44 10.29 40.03 

Cations Meq/L 1.18 1.92 0.09 

Chemical Oxygen Demand, Low Level mg/L 10 53 32 17 

 ——— 

1710 Douglas Drive North 
An Equal Opportunity Employer © 

Minneapolis, MN 55422 

TEL: 612-544-5563 3./-9-521 
FAX: 612-525-3377
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Mr. Russell Janeshek 
June 23, 1995 

@ Page 8 PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0072095 10 0072109 10 0072117 

Date Collected: 03/21/95 03/21/95 03/22/95 

Time Collected: 15:45 16:30 09:30 

Date Received: 
03/24/95 03/24/95 03/24/95 

Client Sample ID: SG-19 SG-30 LG-12-2' 

Parameter Units MDL WC 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 2 1 ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L O.] ND ND ND 

Iron, dissolved mg/L 0.050 0.16 0.11 0.059 

Manganese, dissolved mg/L 0.010 ND 0.013 0.014 

Nitrogen, Ammonia mg/L O.] 0.1 0.1 Q.] 

Nitrogen, Kjeldahl mg/L 0.2 0.7 0.7 0.3 

Potassium mg/L 0.60 0.78 0.66 0.69 

Sodium Adsorption Ratio 0.08 0.07 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
Silver mg/L 0.010 ND ND ND 

© Barium mg/L 0.010 0.036 0.20 ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium mg/L 1.0 12 2] 1.4 

Iron, total mg/L 0.050 0.56 0.19 0.11 

Magnesium mg/L 0.50 6.1 9.6 ND 

Manganese, total mg/L 0.010 0.10 0.057 0.034 

Sodium mg/L 1.0 1.3 1.6 ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

rr 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi is, Le 3.7-9-522 
FAX: 612-525-3377
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Mr. Russell Janeshek June 23, 1995 

Page 9 PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters | @ 

PACE Sample Number: 10 0072125 10 0072133 10 0072141 

Date Collected: 03/22/95 03/22/95 03/22/95 

Time Collected: 09:30 11:00 14:00 

Date Received: 03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-12-5'  SG-3 LG-15-01 

Parameter Units MDL OU 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved mg/L 5 53 97 34 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 4.2 5.4 ND 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND 12 9 

Hardness, Total as Calcium Carbonate mg/L 5 7 86 ND 

Nitrogen, Nitrate mg/L 0.50 ND ND ND 

DH 0.1 5.1 7.3 5.4 

Turbidity NTU 0.5 0.9 1.6 2.1 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 - 43.6 42.6 © 

Cadmium ug/L 0.003 - 0.007 0.011 

Chromium | ug/L 0.050 - 0.45] 0.202 

Copper ug/L 0.010 - 0.564 0.495 

Lead ug/L 0.010 - 0.126 0.206 

Mercury ng/L 0.10 - 3.36 2.32 

Zinc ug/L 0.152 - 1.11 3.35 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND 75 5 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND 75 5 

Anions Meq/L 0.09 1.34 0.08 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 22.57 12.36 12.81 

Cations Meq/L 0.14 1.72 O.11 

Chemical Oxygen Demand, Low Level mg/L 10 33 23 29 

ce 
1710 Douglas Drive North 

An Equal Opportunity Employer 

Mi lis, MN 55422 ie 3.7-9-523 © 
FAX: 612-525-3377
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Mr. Russell Janeshek June 23, 1995 

© Page 10 PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0072125 10 0072133 10 0072141 

Date Collected: 03/22/95 03/22/95 03/22/95 

Time Collected: 09:30 11:00 14:00 

Date Received: 03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-12-5' SG-3 LG-15-01 

Parameter Units MDL _ 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 ND 3 ND 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1 ND ND ND 

Iron, dissolved mg/L 0.050 0.18 0.14 0.12 

Manganese, dissolved mg/L 0.010 0.035 ND 0.10 

Nitrogen, Ammonia mg/L 0.1 ND 0.1 0.1 

Nitrogen, Kjeldahl : mg/L 0.2 0.5 0.5 0.6 

Potassium mg/L 0.60 ND 0.73 2.0 

Sodium Adsorption Ratio 0 0.11 0 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 
© Silver mg/L 0.010 ND ND ND 

Barium mg/L 0.010 ND 0.052 ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium | mg/L 1.0 1.9 18 1.1 

Iron, total mg/L 0.050 0.16 0.32 0.13 

Magnesium mg/L 0.50 0.53 8.6 ND 

Manganese, total mg/L 0.010 0.046 0.057 0.12 
Sodium mg/L 1.0 ND 2.2 ND 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

a 

© 1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi lis, MN 55422 

TEL: 612-544-5543 3. 7-9-5324 
FAX: 612-525-3377
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Mr. Russell Janeshek 
June 23, 1995 

Page 11] 
PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters 
® 

PACE Sample Number: 10 0072150 10 0072168 10 0072176 

Date Collected: 
03/22/95 03/22/95 03/23/95 

Time Collected: 
14:00 14:40 08:00 

Date Received: 
03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-15-02 SG-2 SG-E-01 

Parameter Units MDL JO LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 

Solids, Total Dissolved - mg/L 5 17 130 160 

Solids, Total Suspended mg/L 5 ND ND ND 

Sulfate mg/L 1.0 ND 5.0 6.9 

Phosphorus, Soluble mg/L 0.05 ND ND ND 

Phosphorus, Total mg/L 0.05 ND ND ND 

Oil and Grease mg/L 4.6 ND ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 8 ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 ND 78 140 

Nitrogen, Nitrate mg/l 0.50 ND ND ND 

pH 
0.1 5.5 7.2 7.4 

Turbidity NTU 0.5 1.9 1.8 1.3 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 44.0 36.7 40.5 © 

Cadmium ug/L 0.003 0.007 0.004 ND 

Chromium ug/L 0.050 0.233 0.297 1.01 

Copper ug/L 0.010 0.284 0.577 0.382 

Lead ug/L 0.010 0.099 0.129 0.062 

Mercury ng/L 0.10 2.16 3.27 1.36 

Zinc ug/L 0.152 3.22 0.798 0.892 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 ND 70 140 

Alkalinity, Carbonate mg/L 5 ND ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 ND 70 140 

Anions Meq/L 0 1.34 2.49 

Antimony mg/L 0.005 ND ND ND 

Cation-Anion Balance % 0.01 100 12.48 10.36 

Cations Meq/L 0.11 1.72 3.07 

Chemical Oxygen Demand, Low Level mg/L 10 26 23 ND 

a 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 3.7-9-525 
© 

FAX: 612-525-3377
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CREE MENTAL ERBORATOFIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 12 PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0072150 10 0072168 10 0072176 

Date Collected: 03/22/95 03/22/95 03/23/95 

Time Collected: 14:00 14:40 08:00 

Date Received: 03/24/95 03/24/95 03/24/95 

Client Sample ID: LG-15-02 SG-2 SG-E-01 

Parameter Units MOL OO 

INORGANTC ANALYSIS | 

INDIVIDUAL PARAMETERS 
Chloride - mg/L 1 ND 3 2 

Cyanide, Total ug/L 20 ND ND ND 

Fluoride, Soluble mg/L 0.1] ND ND ND 

Iron, dissolved mg/L 0.050 0.060 0.16 ND 

Manganese, dissolved mg/L 0.010 0.099 ND ND 

Nitrogen, Ammonia mg/L 0.1] 0.1 0.2 ND 

Nitrogen, Kjeldahl mg/L 0.2 0.6 0.4 0.3 

Potassium mg/L 0.60 2.2 1.1 ND 

Sodium Adsorption Ratio 0 0.10 0.09 

Thallium mg/L 0.005 ND ND ND 

METALS BY ICP 

© Silver mg/L 0.010 ND ND ND 
Barium mg/L 0.010 ND ND ND 

Beryllium mg/L 0.01 ND ND ND 

Calcium | mg/L 1.0 1.1 18 33 

Iron, total mg/L 0.050 0.11 0.37 0.063 

Magnesium mg/L 0.50 ND 8.5 16 

Manganese, total mg/L 0.010 0.12 0.057 ND 
Sodium mg/L 1.0 ND 2.1 2.5 

Nickel mg/L 0.030 ND ND ND 

Molybdenum mg/L 0.020 ND ND ND 

Boron mg/L 0.10 ND ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND ND 

Selenium mg/L 0.005 ND ND ND 

a 

©} 1710 Douglas Drive North An Equal Opportunity Employer 

WEL: 612-544-554 3.7-9-526 
FAX: 612-525-3377
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Page 13 
PACE Project Number: 950324512 e 

Client Reference: Crandon Mining Surface Waters | 

PACE Sample Number: 10 0072184 10 0090352 

Date Collected: 03/23/95 03/21/95 

Time Collected: 08:00 

Date Received: 03/24/95 03/21/95 

Client Sample ID: SG-E-02 LG-7-NE-02 

Parameter Units MDL OC LT 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Solids, Total Dissolved - mg/L 5 130 - 

Solids, Total Suspended mg/L 5 ND - 

Sulfate , mg/L 1.0 6.3 - 

Phosphorus, Soluble mo/L 0.05 ND - 

Phosphorus, Total mg/L 0.05 ND - 

Oi] and Grease mg/L 4.6 ND - 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND - 

Hardness, Total as Calcium Carbonate mg/L 5 140 8 

Nitrogen, Nitrate mg/L 0.50 ND - 

pH 0.1 7.4 - 

Turbidity NTU 0.5 1.5 - 

METALS BY LOW-LEVEL ANALYSES 
Aluminum ug/L 0.193 40.7 - | © 

Cadmium ug/L 0.003 0.005 - 

Chromium | ug/L 0.050 1.06 - 

Copper ug/L 0.010 0.330 ~ 

Lead ug/L 0.010 0.061 - 

Mercury ng/L 0.10 1.32 - | 

Zinc ug/L 0.152 0.716 - 

INORGANIC ANALYSTS | 

INDIVIDUAL PARAMETERS 
Alkalinity, Bicarbonate mg/L 5 140 - 

Alkalinity, Carbonate mg/L 5 ND - 

Alkalinity, Total as Calcium Carbonate mg/L 5 140 ND 

Anions Meq/L 2.48 - 

Antimony mg/L 0.005 ND - 

Cation-Anion Balance % 0.01 8.36 - 

Cations Meq/L 2.94 - 

Chemical Oxygen Demand, Low Level mg/L 10 ND - 

ee 

1710 Douglas Drive North 
An Equal Opportunity Employer @ 

Minneapolis, MN 55422 

TEL: 612-544-5543 3.7-9-527 

FAX: 612-525-3377



pace. 
Lee ns REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

© Page 14 , PACE Project Number: 950324512 

Client Reference: Crandon Mining Surface Waters 

PACE Sample Number: 10 0072184 10 0090352 

Date Collected: 03/23/95 03/21/95 

Time Collected: 08:00 

Date Received: 03/24/95 03/21/95 

Client Sample ID: SG-E-02 LG-7-NE-02 

Parameter Units MDL Oe LT 

INORGANIC ANALYSTS | 

INDIVIDUAL PARAMETERS 
Chloride mg/L 1 2 - 

Cyanide, Total ug/L 20 ND ~ 

Fluoride, Soluble mg/L 0.1 ND - 

Iron, dissolved mg/L 0.050 ND - 

Manganese, dissolved mg/L 0.010 ND - 

Nitrogen, Ammonia mg/L 0.1 0.1 - 

Nitrogen, Kjeldahl , mg/L 0.2 0.2 - 

Potassium mg/L 0.60 ND - 

Sodium Adsorption Ratio 0.09 - 

Thallium mg/L 0.005 ND - 

METALS BY ICP 
© Silver mg/L 0.010 ND - 

Barium mg/L 0.010 ND - 

Beryllium mg/L 0.01 ND - 

Calcium mg/L 1.0 32 - 

Iron, total mg/L 0.050 0.091 - 

Magnesium mg/L 0.50 15 - 

Manganese, total mg/L 0.010 ND - 

Sodium mg/L 1.0 2.4 - 

Nickel mg/L 0.030 ND - 

Molybdenum mg/L 0.020 ND - 

Boron mg/L 0.10 ND - 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND - 

Selenium mg/L 0.005 ND - 

a 
© 1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3, 7-9-528 

TEL: 612-544-5543 
FAX: 612-525-3377



. f wc: Ce eek > 
Lena ae eon AT ORES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek June 23, 1995 

Page 15 
PACE Project Number: 95032451< @ 

Client Reference: Crandon Mining Surface Waters | 

These data have been reviewed and are approved for release. 

Abas R. Cu, 

Steve R. Crupi 
| 

Project Manager 

co 
1710 Douglas Drive North 

An Equal Opportunity Employer 

Mi is, 
TEL: 612-544-5543 3.7-9-529 ®@ 
FAX: 612-525-3377
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ere ar TTT CTT TS REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES June 23, 1995 . 

©} Page 16 for pages 1 through 15 PACE Project Number: 95032451< 

Client Reference: Crandon Mining Surface Waters 

MDL Method Detection Limit 

ND Not detected at or above the MDL. 

en 
© 1710 Douglas Drive North 

An Equal Opportunity Employer 

Me ei25i43543 3.7-9-530 
FAX: 612-525-3377



April 1995 Surface Water Laboratory Data 
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‘ ENVIRONMENTAL LABORATORIES 

© May 3, 1995 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 
Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - 

April 1995 Rush Surface Water Sampling 

Dear Mr. Janeshek: 

Enclosed are the analytical report, raw data package and electronic 

deliverable representing the samples received on April 13, 1995. 

Analysis results in this submittal cover tests performed at PACE and 

Northern Lake Service. 

Attached to this letter are copies of the chain of custody records. 

| Also attached to this letter is a table cross referencing the PACE 

sample identification, the Northern Lake Service Identification and 

the sampling point identification. 

© A summary of where each of the analyses were performed follows below. 

PACE - Alkalinity, F, Cl, COD, NH3, TKN, Cyanide, total and 

dissolved metals (standard detection levels) 

NLS - BOD, TP, Dissolved P, S04, TSS, TDS, O&G, Hardness, 

pH, turbidity, nitrate | 

If you have any questions or comments concerning the data submitted, 

feel free to contact me at (612) 525-3454. 

Sincerely, 

Tow Ro Coy 
Steven R. Crupi 

Project Manager 

Attachments/Enclosures 

IEEE 

© 1710 Ocuatas Drive North An Equal Opportunity Employer 

Minneaccius, MN 55422 

TEL: 612-544-5543 3. 7-9-532 
FAX. 612-525-3377 MAY 35 7895



Crandon Mining Company Project - 
© 

April 1995 Rush Surface Water Sampling 

Sample Cross Reference 

Sample ID PACE ID NLS ID 

WR-HR-O1 9355.6 77684 

WR-HR-0O2 9356.4 77685 

3. 7-9-533 
©



© April 1995 Rush Surface Water Sampling Methods 

Alkalinity 310.1 
F 340.2 

Cl 325.1 

COD 410.2 

NH3 350.2 

TKN 351.3 

Cyanide 335.2 

Metals 200.7 

279.2 (Tl) 

204.2 (Sb) 

245.1 (Hg) 

BOD ASTM5210 

TP 365.2 

Diss. P 365.2 

S04 375.2 

TSS 160.2 

TDS 160.1 

O&G 413.1 

Hardness 130.2 

pH 150.1 

© turbidity 180.1 
nitrate 353.2/354.1 

© 3. 7-9-534



9355SW.XLS 

‘, ; 

PACE PROJECT NAME: FOTH & VAN DYKE - CRANDON MINING SURFACE WATERS 

PACE PROJECT MANAGER: Steve Crupi 

Project Number: 950413.501 

CLOSED DUE 4/17/95 for results and 4/24/95 for Raw Data Package 
BAL 

SAMPLED RECEIVED ICP ICP Diss. T- COD- CAT. 

SDG CLIENT LAB NO FIELD ID QC MATRI DATE DATE MET TRACE Fe/Mn NH3 TL-U SB-U TKN F TCN CL NLS ALK LOW SAR CAT. AN. /AN. 

9355 FOTH&VD 9355.6 WR-HR-O1 SW 04/12/95 04/13/95 M M M M M M MM MM WN M M M M M M 

9355 FOTH&VD 9356.4 WR-HR-02 SW 04/12/95 04/13/95 M M M M M M MM M OM N M M M M M M 

NOTE THAT WE HAVE PICKED UP POTASSIUM AS AN ICP ELEMENT. LOOK FOR K-N 

Trace metals are arsenic and selenium 

NLS is a subcontract subset 

y T-ALK includes the carbonate and bicarbonate parameters 
. 

DNR the ICP antimony parameter within the FMETALS3 subset 

Raw data package is required to include calibrations, sarnple data, QC sample data, and calib. verif. data 

UO 

T 
. 
oa 
Uo 
1 

Page 1



- Cac 20/183 
1 G uv mS 

, i" cla : | ao \ | 
eens (2 VY Wo CHAIN-OF-CUSTODY RECORD 

ENVIRONMENTAL LABORATORIES : Analytical Request 

Client Fo¢ L 4 Van Dy kre _ Report To: Russ Janae S i) e K Pace Client No. 

' Address 273 2? CS. Rod se KoA) Bill To: f V Dd Pace Project Manager Che 

, 6 feen {3 Do WL 5 Y 30 7 P.O. #/ Billing Reference 9200 Y Y Pace Project No. @ S99 3-59 | 

| Phone 4/19 — 4 97-258 CO Project Name / No. CrA Don Mn re Lo. ‘Requested Due Date: 
re —_-. N—-—-—_ 

Sampled By (PRINT): oO PRESERVATIVES ANALYSES 

~ a REQUEST ty 

Sampler Signature Date Sampled Z x 
. 

iu . 

, 4 i} O1 Nn > & 

A fe - 4 /ir /9s O rr Oo o ‘ oy ly o 

o -| 2 O| < NM 

a Racal, uae S| Z| 2] Z|) Si = be og REMARKS 7 

fete ny ls ope Low: _— died. igre: re .. thee. Aes le res Ea els ¢ toa ell ua 4 Bes Moy ie ie ee ol Sean abal : - CARE ME ne wo 

']) wWR-HR-O\ * Bys|swilgeee|5 2! t | XK KEATREK RP 

1? 1} WR- HQ-ov™ 1345 SW, $560, ‘f 2 271 | Pred Xe ME XGX RX K K AI wee as - 

oO :. eg ap : oP ep Papa ep EM gh ab ASHS TE etgah OEE PSE Races RE LFF eS mis HESAAEES TRAY PERL ee 7 

l 3 Lt a : Ferg chy Jad onan ae at! an me x ee ven os i Weert rare res . 

Wn 
re : Pe Pn aR ye ot we 

Bf yp fe fee [agpantin conga cemiarto litigant ERAT Bee agree 
ef veges fap Pas eag] cases clsspOl fren ome pigiNteg: ieipaleartnie: aU BARERBC ee 
5 yoo! “t : ' pes Wits 7 a . Pie ie ‘ bates aden pete tiphs a os af ve Ty 

oy ye bos eg Ee ety yitdh. Sokdhe tpi 0 SPTERPE o> Gaby pga pa RSeqeateh et ROBE CSE 

he Congr ao aR Gt Pobre Patt gS tei IEG [inp PGE NR SURE ot SPRRQIGHEE cigiayb Gling oo 
8 Tt “a | 2 oF - aes Wee : Spee 4 cep eR cg Me 

7 eT ps paers, | Pe da elie ne _ RELINQUISHED BY / AFFILIATION esi) ar aa UC) T= 

gpa GS: cet) mapa OCUIANepagy EATER oc gh ty uber | - 

Adgional Comment get eT rege umgainny  euerats us peees 
~ Oe oe Sayegh. SAORI caathibaggag eS spre DBR 7 Reine di aaa Ee en adinte urw frevwd Ce ce 

“ SEE Ge SAS ULB Et AARME ESS SIDER RB so UNE RRA 
bey: Zeon 3 yo Oe SO ee SAP pe Ee 

a contnch 5 a “? | ae, Lp ihe ey : iti! 84: MRP aia. MME CHIL oo PRET a 
oe) ES OAR eer. RUSE peg AE 

OEe rh HEARERS E00 MS Bie Rye Pe 
: . +, aaa vf rs ‘ ‘ oye ; en wee, 7 

ORIGINAL SEE REVERSE SIDE FOR INSTRUCTIONS



a Sete, See 

ibe KT el 

gees) [a No. 15544 
Ear ee ; a Sea if 22M/ (= NORTHERN LAKE SERVICE, INC. 

3 Lee ee Ee Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

SC Za 400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORD © 
aan Tel: (715) 478-2777 © Fax: (715) 478-3060 Wiscanain Lech Cort, No, 721026460 

RETURN THIS FORM WITH SAMPLES. | 

CUENT \ . PROJECT TITLE ; 

Poa e Van Da kee Crandony Mivive Cy (5.W.) | 
ADDRESS = roan lt \ PROJECT NO. P.O. NO. | 

27 Ss7 3. moa oL Lead GON 

CITY iD STATE ZIP . CONTACT PHONE 

Green o£ 4 WIL 54304 uss Jan~eshet Thy -Yg7-25c0 

ITEM eS . COLLECTION. SAMPLE GRAB/ CONTAINER/PRESERVATIVE 

Ree wr we | hee | Sows [reyes yey to] 7] COMEOTIONREMARKS 
sea” ete yt . Zj i 2 —_ = _ wn } i ‘ $ | 4: ’ as ‘, 

1. be: FP] Mole: m- © \ MNLIGT GSMs = AS Gr Av \ \ \ eS i ame cl MIC Ar wun 

SMES ieee on ;  y — 2 BBA neo alee mir| sw rar |i {e{i[z| | 3 
At Renta] 

hie 3 io a ye 

see UTC 
Fn enemas 

Co 
A ey ml ea 

pepe CT 

Ns | a OTe haere ad ae 

a a 
| 

Pelee] |i «iY rE dr 
SAMPLE TYPE: . CONTAINER PRESERVATIVES & PREPARATION 

SW = surface water OW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater _TIS = tissue SOIL = soil G = glass S = sulfunc acid HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid | 

B = plastic bag Z = zine acetate H = hydrochloric acid 

describe others | describe others | 

me 

| COLLECTED BY (signatures) CUSTODY SEAL NO. (IFANY) DATE/TIME , . 2 | 

| be i : | , LOTS 
nar ~ /igve -- / zi ™ | 

oy = fay — . ‘ a of 

| RELINQUISHED BY (Signature) RECEIVED BY (signature) DATE/TIME | 

' ' 

| RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME | 

| DISPATCHED BY (signature) | METHOD OF TRANSPORT DATETIME 7 ,, | 
‘ t ~ ‘ oo, ; 3 ~ — tow 

| fen be eS rv oD fie] FS | 
= 

ge EBS LOuE te ES Do ghey cht yg cageee a Ta ie ob Sree dae ie dane ey mae! Ey a A NE ery a 

ed as ot 4 nage | oo: Pop PS ONBLESSEASI "| CONDITION 20S ee RELA St eed TEMPS ee? 

| f CUI —_ 4 t¢. LFA. Y-/ 2 Ga JU (CE... Oo =] 

SEAL INTACT? _ -|SEAL# 2. 5 | REMARKS & OTHER INFORMATION 
Oves Ono . oe ee | 

| 
TYy-"el-aptidd 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 

2. PLEASE USE ONE LINE PER SAMPLE. NOT PER BOTTLE. 

3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

DUPLICATE COPY © 
3.7-9-537 - -
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 NRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Foth & Van Dyke & Associates May 03, 1995 

2737 South Ridge Road PACE Project Number: 95041350] 

P.O. Box 19012 
Green Bay, WI 54307 

Attn: Mr. Russell Janeshek 

Client Reference: Crandon Mining Rush Surface Waters — 

PACE Sample Number: : 10 0093556 10 0093564 

Date Collected: 
04/12/95 04/12/95 

Time Collected: 13:45 13:45 

Date Received: 04/13/95 04/13/95 
WR-HR-O1 WR-HR-O2 

Parameter Units MDL __ Ee Le 

SUBCONTRACT ANALYSTS 

METALS BY ICP 
Lead mg/L 0.050 ND ND 

INORGANIC ANALYSIS | 
Solids, Total Dissolved mg/L 5 78 94 

Solids, Total Suspended mg/L 5 ND ND 

Sulfate mg/L 1.0 5.3 5.3 

Phosphorus, Soluble mg/L 0.05 ND ND 

Phosphorus, Total mg/L 0.05 0.053 0.06 

© Oi] and Grease mg/L 4.6 ND ND 

Biochemical Oxygen Demand, 05 Day mg/L 3 ND ND 

Hardness, Total as Calcium Carbonate mg/L 5 34 35 

Nitrogen, Nitrate mg/L 0.50 ND ND 

pH 0.1 6.8 6.9 

Turbidity NTU 0.5 3.7 3.8 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 

Alkalinity, Bicarbonate mg/L 5 3] 30 

Alkalinity, Carbonate mg/L 5 ND ND 

Alkalinity, Total as Calcium Carbonate mg/L 5 3] 30 

Anions Meq/L 0.79 0.77 

Antimony mg/L 0.005 ND ND 

Cation-Anion Balance he 0.01 7.57 7.67 

Cations Meq/L 0.92 0.90 

Chemical Oxygen Demand, Low Level mg/L 10 25 20 

Chloride mg/L 1 6 6 

Cyanide, Total ug/L 20 ND ND 

Fluoride, Soluble mg/L 0.1 ND ND 

ne 
riv 

An \ rtunity Employer 

® Minneepois. UN 35422 3.7-9-538 ——— 
TEL: 612-544-5543 
FAX: 612-525-3377
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:  NURONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek May 03, 1995 

Page 2 | PACE Project Number: 950413501 © 

Client Reference: Crandon Mining Rush Surface Waters | 

PACE Sample Number: 10 0093556 10 0093564 

Date Collected: 04/12/95 04/12/95 

Time Collected: 13:45 13:45 

Date Received: 04/13/95 04/13/95 

Client Sample ID: WR-HR-O1 WR-HR-0O2 

Parameter Units MDL LT 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 

Iron, dissolved mg/L 0.050 0.45 — 0.45 

Manganese, dissolved mg/L 0.010 0.042 0.042 

Mercury ug/L 0.20 ND ND 

Nitrogen, Ammonia mg/L 0.1 0.2 0.1] 

Nitrogen, Kjeldahl mg/L 0.2 0.5 0.5 

Potassium mg/L 0.60 1.5 1.5 

Sodium Adsorption Ratio 0.34 0.31 

Thallium mg/L 0.005 ND ND 

METALS BY TRACE ICP 
Arsenic mg/L 0.005 ND ND | 

Selenium mg/L 0.005 ND ND ® 

METALS BY ICP 

Silver mg/L 0.010 ND ND 

Aluminum mg/L 0.050 ND ND 

Barium mg/L 0.010 ND ND 

Beryllium mg/L 0.01 ND ND 

Calcium mg/L 1.0 8.9 8.9 | 

Chromium mg/L 0.005 ND ND 

Copper mg/L 0.030 ND ND 

Iron, total mg/L 0.050 Q.77 Q.75 

Magnesium mg/L 0.50 2.9 2.9 

Manganese, total mg/L 0.010 0.054 0.064 

Sodium mg/L 1.0 4.5 4. 

Nickel mg/L 0.030 ND ND 

Zinc mg/L 0.020 ND ND 

Molybdenum mg/L 0.020 ND ND 

Boron mg/L 0.10 ND ND 

ne 

1710 Douglas Drive North An Equal Opportunity Employer ©} 

Min lis, MN 55422 

TEL: 612-544-5543 3. 7-9-9339 ~ 

FAX: 612-525-3377
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| ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek May 03, 1995 

| Page 3 | PACE Project Number: 95041350] 

Client Reference: Crandon Mining Rush Surface Waters 

These data have been reviewed and are approved for release. 

NK R . Cre 

Steve Crupi 
Project Manager 

nr
 ree 

© 1710 Douglas Drive North ; An Equal Opportunity Employer 

Minneapolis, MN 55422 3. 7-9-540 
TEL: 612-544-5543 

FAX: 612-525-3377
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: ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES May 03, 1995 

Page 4 for pages 1 through 3 PACE Project Number: 950413501 oa 

Client Reference: Crandon Mining Rush Surface Waters 

MDL Method Detection Limit 

ND Not detected at or above the MDL. 

ne 
1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 3./-9-541 @ 
TEL: 612-544-5543 
FAX: 612-525-3377



@ December 1997 Surface Water Laboratory Data 

JCP\LMC\MLD2\93C049\GBAPP\66785.61\10000 3.7-9-542



| : 

| NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 | 
Analytical Laboratory and Environmental Services | 
400 North Lake Avenue - Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 | 

ANALYTICAL REPORT PAGE: 1 NLS PROJECT# 38678 ! 
Client: Foth & Van Dyke Associates NLS CUST# 11932 | 

Attn: Russell Janeshek 
2737 S. Ridge Road 
PO Box 19012 
Green Bay, WI 54307 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 | 
Project Title: 93C049 | 
Le | 

Sample ID: Creek 19-14 NLS#: 157590 
Ref. Line 1 of COC 29495 Description: Creek 19-14 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Alkalinity, bicarbonate as HCO3 230 mg/L 5.8 21 EPA 310.2 12/24/97 721026460! 
Alkalinity, tot. as CaCO3 (unfiltered) 190 mg/L 5.8 21 EPA 310.2 12/24/97 721026460! 
Alkalinity, carbonate as CaC03 ND mg/L 1.4 4.8 SM 2320B 12/22/97 721026460 | 
Aluminum, tot. as Al low level 14 ug/L 0.20 EPA 1638 01/05/98 998087420 | 
Arsenic, tot. as As by ICP ND ug/L 1.8 6.5 EPA 200.7 01/12/98 721026460 | 
Barium, tot. as Ba by ICP 8.0 ug/L 5.0 5.0 EPA 200.7 01/12/98 721026460 | 

“4 BOD-5 day ND mg/L 3.0 SM 5210 12/19/97 721026460! 
Boron, tot. as B by ICP ND ug/L 18 58 EPA 200.7 01/12/98 721026460 | 

[| Cadmium, tot as Cd low level ND ug/L 0.030 EPA 1638 01/05/98 998087420: 
r| Calcium, tot. as Ca by ICP 19 mg/L 0.30 0.30 EPA 200.7 01/12/98 721026460 | 

C.O.D. (unfiltered) 22 mg/L 1.4 4.8 EPA 410.1 01/01/98 721026460 | 
Chloride, as Cl (unfiltered) 2.3 mg/L 0.56 2.0 EPA 325.2 12/23/97 721026460. 
Chlorophyll, all species see attached SM 10200H 01/05/98 721026460 | 
Chromium, trivalent as Cr+3 0.15 ug/L 0.010 EPA 1639 12/22/97 998087420 | 
Chromium, hexavalent as Cr+6 0.65 ug/L Calc. 01/05/98 998087420 |: 
Chromium, tot as Cr low level 0.80 ug/L 0.20 EPA 1638 01/05/98 998087420 | 
Color, APHA (true) 50 C.P.U. 5.0 EPA 110.2 12/18/97 721026460 | 
Copper, tot. as Cu low level 0.088 ug/L 0.060 EPA 1638 01/05/98 998087420 | 
Cyanide. tot. (distilled) as CN ND mg/L 0.0046 0.016 EPA 335.4 12/23/97 721026460 | 
Fluoride, as F (unfiltered) 0.055 mg/L 0.0058 0.020 EPA 340.1 12/23/97 721026460 | 

| Hardness, tot. as CaCO3 (calc/unfilt) 86 mg/L 2.0 2.0 EPA 200.7 12/31/97 721026460 | 
| Iron, tot. as Fe by ICP 0.061 mg/L 0.015 0.054 EPA 200.7 01/12/98 721026460 | 

Lead, tot. as Pb low level 0.023 ug/L 0.020 EPA 1638 01/05/98 998087420 : 
Manganese, tot. as Mn by ICP 3.6 ug/L 0.11 0.38 EPA 200.7 01/12/98 721026460 : 
Mercury, Low Level as Hg, SUB 0.0013 ug/L 0.000045 EPA 1631 12/30/97 998087420 | 

Additional Comments: Low Level mercury result is blank I 
corrected. | 

Molybdenum, tot. as Mo ND mg/L 0.0082 0.032 EPA 200.7 01/23/98 721026460, 

Sample# 157590 results continued on next page. 

|



' NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 : 
| Analytical Laboratory and Environmental Services 

400 North Lake Avenue - Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 : 

ANALYTICAL REPORT PAGE: 2 NLS PROJECT# 38678 ! 
{ 

Client: Foth & Van Dyke Associates : NLS CUST# 11932 : 
Attn: Russell Janeshek | 
2737 S. Ridge Road 
PO Box 19012 | 
Green Bay, WI 54307 | 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 
Project Title: 93C049 . 

| 
Sample ID: Creek 19-14 NLS#: 157590 (continued) | 
Ref. Line 1 of COC 29495 Description: Creek 19-14 | 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Nitrogen, ammonia as N (unfiltered) < 0.073 > mg/L 0.023 0.076 EPA 350.1 12/23/97 721026460 | 
Nitrogen, NO2 + NO3 as N (unfiltered) < 0.063 > mg/L 0.031 0.12 EPA 353.2 12/23/97 721026460 | 
Nitrogen, Kjeldahl as N (unfiltered) < 0.20 > mg/L 0.074 0.26 EPA 351.2 12/22/97 721026460 : 
Oil & grease (water) ND mg/L 7.6 26 EPA 413.1 12/22/97 721026460 | 
pH, lab 7.7 s.u. 1.0 EPA 150.1 12/18/97 721026460 | 
Phosphorus, tot. as P 0.030 mg/L 0.0050 0.0050 EPA 365.2 12/22/97 721026460 | 

i Phosphorus, tot. react. as P 0.013 mg/L 0.0021 0.0074 EPA 365.2 12/19/97 721026460 | 
» | Selenium, tot. as Se by furnace ND ug/L 1.6 5.8 EPA 270.2 12/31/97 721026460 | 
~—j Silver, tot. as Ag by ICP 4.4 ug/L 1.1 3.9 EPA 200.7 01/12/98 721026460 | 
Jb Solids, tot. dis. (TDS) 140 mg/L 2.0 EPA 160.1 12/23/97 721026460 | 

1} Solids, tot. susp. (TSS) ND mg/L 1.0 EPA 160.2 12/23/97 721026460 | 
2 Solids, tot. volatile 7.8 % DWB 2.0 EPA 160.4 01/12/98 721026460 | 
wl Sulfate, as SO4 (unfiltered) 8.3 mg/L 5.0 5.0 EPA 375.2 12/22/97 721026460 |; 

Turbidity 0.99 NTU 0.50 EPA 180.1 12/19/97 721026460 | 
Zinc, total as Zn low level 0.82 ug/L 0.30 EPA 1638 01/05/98 998087420 | 
Lab filtration for TDS yes EPA 160.1 12/23/97 721026460 | 
Metals digestion - total (water) ICP yes EPA 200.7 12/22/97 721026460 | 
Metals digestion - total (water) furnace yes EPA 200.0 12/22/97 721026460 | 
Misc. Sample Prep yes EPA 1638 01/23/98 998087420 : 

Values in brackets represent results greater than the LOD but less than the LOQ and are within a region of "Less-Certain Quantitation". | 
Results greater than the LOQ are considered to be in the region of "Certain Quantitation". | 

LOD = Limit of Detection LOQ = Limit of Quantitation ND = Not Detected : 
DWB = Dry Weight Basis NA = Not Applicable %DWB = (mg/kg DWB)/10000 | 

Abessinc R. Cu, Authorized by: | 
Reviewe VY: R. T. Krueger 

Laboratory Manager 
| 

| 
| 
| 

{ 

! 
! 

\ | : s _



NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 
Analytical Laboratory and Environmental Services ' 

400 The) Lake Avenue - Crandon, WI 54520 = 
Tel:(715)478-2777 Fax:(715)478-3060 ! 

ANALYTICAL REPORT PAGE: 3 NLS PROJECT# 38678 
Client: Foth & Van Dyke Associates NLS CUST# 11932 

Attn: Russell Janeshek | 
2737 S. Ridge Road 7 | 

PO Box 19012 | 

Green Bay, WI 54307 | 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 
Project Title: 93C049 

Sample ID: Creek 19-14-2 NLS#: 157591 
Ref. Line 2 of COC 29495 Description: Creek 19-14-2 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Alkalinity, bicarbonate as HCO3 120 mg/L 5.8 21 EPA 310.2 12/24/97 721026460 
Alkalinity, tot. as CaCO3 (unfiltered) 97 mg/L 5.8 21 EPA 310.2 12/24/97 721026460! 
Alkalinity, carbonate as CaC0O3 ND mg/L 1.4 4.8 SM 2320B 12/22/97 721026460 | 
Aluminum, tot. as Al low level 10 ug/L 0.20 EPA 1638 01/05/98 998087420 | 
Arsenic, tot. as As by ICP ND ug/L 1.8 6.5 EPA 200.7 01/12/98 721026460 | 
Barium, tot. as Ba by ICP 7.7 ug/L 5.0 5.0 EPA 200.7 01/12/98 721026460 
BOD-5 day ND mg/L 3.0 SM 5210 12/19/97 rai026460 

~| Boron, tot. as B by IcP ND ug/L 18 58 EPA 200.7 01/12/98 721026460 
Cadmium, tot as Cd low level ND ug/L 0.030 EPA 1638 01/05/98 998087420 | 
Calcium, tot. as Ca by ICP 19 mg/L 0.30 0.30 EPA 200.7 01/12/98 721026460 | 

i C.O.D. (unfiltered) — 18 mg/L 1.4 4.8 EPA 410.1 01/01/98 721026460 | 
Chloride, as Cl (unfiltered) ND mg/L 0.56 2.0 EPA 325.2 12/23/97 721026460 
Chlorophyll, all species see attached SM 10200H 01/05/98 721026460 
Chromium, trivalent as Cr+3 0.055 ug/L 0.010 EPA 1639 12/22/97 998087420 | 
Chromium, hexavalent as Cr+6 0.45 ug/L Calc. 01/05/98 998087420 | 
Chromium, tot as Cr low level 0.51 ug/L 0.20 EPA 1638 01/05/98 998087420 | 

| Color, APHA (true) 40 C.P.U. 5.0 EPA 110.2 12/18/97 721026460 | 
Copper, tot. as Cu low level 0.078 ug/L 0.060 EPA 1638 01/05/98 998087420 | 

| Cyanide. tot. (distilled) as CN ND mg/L 0.0046 0.016 EPA 335.4 12/23/97 721026460 | 
Fluoride, as F (unfiltered) . 0.054 mg/L 0.0058 0.020 EPA 340.1 12/23/97 721026460 | 

| Hardness, tot. as CaCcCO3 (calc/unfilt) 85 mg/L 2.0 2.0 EPA 200.7 12/31/97 721026460. 
Iron, tot. as Fe by ICP 0.060 mg/L 0.015 0.054 EPA 200.7 01/12/98 721026460 | 
Lead, tot. as Pb low level ND ug/L 0.020 EPA 1638 01/05/98 998087420 |; 
Manganese, tot. as Mn by ICP 3.1 ug/L 0.11 0.38 EPA 200.7 01/12/98 721026460 } 

Mercury, Low Level as Hg, SUB 0.0012 ug/L 0.000045 EPA 1631 12/30/97 998087420 : 
Additional Comments: Low Level mercury result is blank | 

corrected. 

Molybdenum, tot. as Mo ND mg/L 0.0082 0.032 EPA 200.7 01/23/98 721026460 | 

Sample# 157591 results continued on next page. 
\ 

| 
| 

|



| NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 
| Analytical Laboratory and Environmental Services 
| 400 North Lake Avenue - Crandon, WI 54520 

Tel:(715)478-2777 Fax:(715)478-3060 
ANALYTICAL REPORT PAGE: 4 NLS PROJECT# 38678 | 

Client: Foth & Van Dyke Associates NLS CUST# 11932 ! 
Attn: Russell Janeshek | 
2737 S. Ridge Road | 
PO Box 19012 
Green Bay, WI 54307 | 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 | 
Project Title: 93C049 | 

a 
Sample ID: Creek 19-14-2 NLS#: 157591 (continued) | 
Ref. Line 2 of COC 29495 Description: Creek 19-14-2 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 | 

Parameter Result Units LOD LOQ Method Analyzed Lab | 

Nitrogen, ammonia as N (unfiltered) 0.15 mg/L 0.023 0.076 EPA 350.1 12/23/97 721026460! 
Nitrogen, NO2 + NO3 as N (unfiltered) 0.14 mg/L 0.031 0.12 EPA 353.2 12/23/97 721026460 
Nitrogen, Kjeldahl as N (unfiltered) < 0.17 > mg/L 0.074 0.26 EPA 351.2 12/22/97 721026460 
Oil & grease (water) ND mg/L 7.8 26 EPA 413.1 12/22/97 721026460 
pH, lab 7.7 . S.u. 1.0 EPA 150.1 12/18/97 721026460 
Phosphorus, tot. as P 0.020 mg/L 0.0050 0.0050 EPA 365.2 12/22/97 721026460 

bo Phosphorus, tot. react. as P 0.013 mg/L 0.0021 0.0074 EPA 365.2 12/19/97 721026460 | 
. Selenium, tot. as Se by furnace ND ug/L 1.6 5.8 EPA 270.2 12/31/97 721026460 
+ Silver, tot. as Ag by ICP < 3.0 > ug/L 1.1 3.9 EPA 200.7 01/12/98 721026460 | 
Vo) Solids, tot. dis. (TDS) 140 mg/L 2.0 EPA 160.1 12/23/97 721026460 | 

{ Solids, tot. susp. (TSS) ND mg/L 1.0 EPA 160.2 12/23/97 721026460 
Z Solids, tot. volatile 7.0 % DWB 2.0 EPA 160.4 01/12/98 721026460 
ON Sulfate, as SO4 (unfiltered) 8.5 mg/L 5.0 5.0 EPA 375.2 12/22/97 721026460 | 

Turbidity 0.84 NTU 0.50 EPA 180.1 12/19/97 721026460 | 
Zinc, total as Zn low level 0.82 ug/L 0.30 EPA 1638 01/05/98 998087420 
Lab filtration for TDS yes EPA 160.1 12/23/97 721026460 
Metals digestion - total (water) ICP yes EPA 200.7 12/22/97 721026460 
Metals digestion - total (water) furnace. yes EPA 200.0 12/22/97 721026460 | 

! Misc. Sample Prep yes EPA 1638 01/23/98 998087420 | 

| | 
: | 

Values in brackets represent results greater than the LOD but less than the LOQ and are within a region of "Less-Certain Quantitation". | 
Results greater than the LOQ are considered to be in the region of "Certain Quantitation". | 

LOD = Limit of Detection LOQ = Limit of Quantitation ND = Not Detected | 
DWB = Dry Weight Basis NA = Not Applicable SDWB = (mg/kg DWB) /10000 | 

| | \ ! 

Mi RCo Authorized by: | 
Reviewe Y: R. T. Krueger 

Laboratory Manager | 

|



| NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 : 
Analytical Laboratory and Environmental Services | | 
400 North Lake avenue - Crandon, WI 54520 | 
Tel:(715)478-2777 Fax:(715)478-3060 

ANALYTICAL REPORT PAGE: 5 NLS PROJECT# 38678 i 

Client: Foth & Van ke Associates NLS cuUsT 
Attn: Russelt Janeshek # 11932 
2737 S. Ridge Road 
PO Box 19012 
Green Bay, WI 54307 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 | 
Project Title: 93Cc049 | 

| 
oo ee | 

Sample ID: Lake 35-7 NLS#: 157592 
Ref. Line 3 of COC 29495 Description: Lake 35-7 | 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 | 

Parameter Result Units LOD LOQ Method Analyzed Lab | 

Alkalinity, bicarbonate as HCO3 130 mg/L 5.8 21 EPA 310.2 12/24/97 721026460 | 
Alkalinity, tot. as CaCO3 (unfiltered) 100 mg/L 5.8 21 EPA 310.2 12/24/97 721026460, 
Alkalinity, carbonate as CaC03 ND mg/L 1.4 4.8 SM 2320B 12/22/97 721026460 
Aluminum, tot. as Al low level 8.5 ug/L 0.20 EPA 1638 01/05/98 998087420 | 
Arsenic, tot. as As by ICP ND ug/L 1.8 6.5 EPA 200.7 01/12/98 721026460 | 
Barium, tot. as Ba by ICP 6.1 ug/L 5.0 5.0 EPA 200.7 01/12/98 721026460 | 

Ww | BOD-5 day 4.0 mg/L 2.0 SM 5210 | 12/19/97 721026460 
° Boron, tot. as B by ICP ND ug/L 18 58 EPA 200.7 01/12/98 721026460 | 
>! | Cadmium, tot as Cd low level ND ug/L 0.030 EPA 1638 01/05/98 998087420 | 
iO Calcium, tot. as Ca by ICP 21 mg/L 0.30 0.30 EPA 200.7 01/12/98 721026460 | 

I C.O.D. (unfiltered) 25 mg/L 1.4 4.8 EPA 410.1 01/01/98 721026460 | 
2 Chloride, as Cl (unfiltered) ND mg/L 0.56 2.0 EPA 325.2 12/23/97 721026460 | 
~] Chlorophyll, all species see attached SM 10200H 01/05/98 721026460 | 

Chromium, trivalent as Cr+3 0.039 ug/L 0.010 EPA 1639 12/22/97 998087420 | 
Chromium, hexavalent as Cr+6 0.43 ug/L Calc. 01/05/98 998087420 | 
Chromium, tot as Cr low level 0.47 ug/L 0.20 EPA 1638 01/05/98 998087420 | 
Color, APHA (true) 80 C.P.U. 10 EPA 110.2 12/18/97 721026460 | 
Copper, tot. as Cu low level 0.11 ug/L 0.060 EPA 1638 01/05/98 998087420. 
Cyanide, tot. (distilled) as CN ND mg/L 0.0046 0.016 EPA 335.4 12/23/97 721026460 |! 
Fluoride, as F (unfiltered) 0.058 mg/L 0.0058 0.020 EPA 340.1 12/23/97 721026460 | 

| Hardness, tot. as CacoO3 (calc/unfilt) 95 mg/L 2.0 2.0 EPA 200.7 12/31/97 721026460 | 
Iron, tot. as Fe by ICP 0.30 mg/L 0.015 0.054 EPA 200.7 01/12/98 721026460 | 
Lead, tot. as Pb low level 0.25 ug/L 0.020 EPA 1638 01/05/98 998087420 | 
Manganese, tot. as Mn by ICP 41 ug/L 0.11 0.38 EPA 200.7 01/12/98 721026460 | 
Mercury, Low Level as Hg, SUB 0.0016 ug/L 0.000045 EPA 1631 12/30/97 998087420 | 

Additional Comments: Low Level mercury result is blank 
corrected. 

| Molybdenum, tot. as Mo ND mg/L 0.0082 0.032 EPA 200.7 01/23/98 721026460 

Sample# 157592 results continued on next page. | 

| 
I 
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| NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 ' 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

ANALYTICAL REPORT PAGE: 6 NLS PROJECT# 38678 : 

Client: Foth & Van Dyke Associates NLS CUST# 11932 | 
Attn: Russell Janeshek | 
2737 S. Ridge Road 
PO Box 19012 | 
Green Bay, WI 54307 

| 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 | 
Project Title: 93C049 

| 

Sample ID: Lake 35-7 NLS#: 157592 (continued) | 
Ref. Line 3 of COC 29495 Description: Lake 35-7 | 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 | 

Parameter Result Units LOD LOQ Method Analyzed Lab | 

Nitrogen, ammonia as N (unfiltered) 0.39 mg/L 0.023 0.076 EPA 350.1 12/23/97 721026460 | 
Nitrogen, NO2 + NO3 as N (unfiltered) < 0.048 > mg/L 0.031 0.12 EPA 353.2 12/23/97 721026460 | 
Nitrogen, Kjeldahl as N (unfiltered) 0.60 mg/L 0.074 0.26 EPA 351.2 12/22/97 721026460 | 
Oil & grease (water) ND mg/L 7.2 24 EPA 413.1 12/22/97 721026460 
pH, lab 6.9 8.u. 1.0 EPA 150.1 12/18/97 721026460 
Phosphorus, tot. as P 0.010 mg/L 0.0050 0.0050 EPA 365.2 12/22/97 721026460 

u| Phosphorus, tot. react. as P ND mg/L 0.0021 0.0074 EPA 365.2 12/19/97 721026460 ' 
° Selenium, tot. as Se by furnace ND ug/L 1.6 5.8 EPA 270.2 12/31/97 721026460 | 
; Silver, tot. as Ag by ICP < 2.9 > ug/L 1.1 3.9 EPA 200.7 01/12/98 721026460 : 
io} Solids, tot. dis. (TDS) 160 mg/L 2.0 EPA 160.1 12/23/97 721026460 | 

{ Solids, tot. susp. (TSS) 1.0 mg/L 1.0 EPA 160.2 12/23/97 721026460 : 
| Solids, tot. volatile 12 % DWB 2.0 EPA 160.4 01/12/98 721026460 | 
col Sulfate, as SO4 (unfiltered) 8.9 mg/L 5.0 5.0 EPA 375.2 12/22/97 721026460 | 

Turbidity . 0.69 NTU 0.50 EPA 180.1 12/19/97 721026460 | 
Zinc, total as Zn low level 1.3 ug/L 0.30 EPA 1638 01/05/98 998087420 : 
Lab filtration for TDS | yes EPA 160.1 12/23/97 721026460 | 
Metals digestion - total (water) ICP yes EPA 200.7 12/22/97 721026460 | 
Metals digestion - total (water) furnace yes EPA 200.0 12/22/97 721026460 : 

| Misc. Sample Prep yes EPA 1638 01/23/98 998087420 ; 

| Values in brackets represent results greater than the LOD but less than the LOQ and are within a region of "Less-Certain Quantitation". | 
Results greater than the LOQ are considered to be in the region of "Certain Quantitation". 

LOD = Limit of Detection LOQ = Limit of Quantitation ND = Not Detected | 
| DWB = Dry Weight Basis NA = Not Applicable *%DWB = (mg/kg DWB) /10000 | 

| | 

Abin RCo Authorized by: | 
Reviewe y: R. T. Krueger | 

Laboratory Manager | 

| 
| 
| 

| 
/
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NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 o Analytical Laboratory and Environmental Services i 
400 North Lake Avenue - Crandon, WI 54520 | 
Tel:(715)478-2777 Fax:(715)478-3060 

ANALYTICAL REPORT PAGE: 7 NLS PROJECT# 38678 ! 
Client: Foth & Van Dyke Associates NLS CUST# 11932 | Attn: Russell Janeshek 

2737 S. Ridge Road | 
| PO Box 19012 | 

Green Bay, WI 54307 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 
Project Title: 93C049 
eee 

Sample ID: Drainage Canal NLS#: 157593 
Ref. Line 4 of COC 29495 Description: Drainage Canal 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Alkalinity, bicarbonate as HCO3 150 mg/L 5.8 21 EPA 310.2 12/24/97 721026460 Alkalinity, tot. as CacO3 (unfiltered) 120 mg/L 5.8 21 EPA 310.2 12/24/97 721026460 Alkalinity, carbonate as CaCc03 ND mg/L 1.4 4.8 SM 2320B 12/22/97 721026460 | Aluminum, tot. as Al low level 30 ug/L 0.20 EPA 1638 01/05/98 998087420 | Arsenic, tot. as As by ICP ND ug/L 1.8 6.5 EPA 200.7 01/12/98 721026460 Barium, tot. as Ba by ICP 11 ug/L 5.0 5.0 EPA 200.7 01/12/98 721026460 | Uj BOD-5S day 5.0 mg/L 2.0 SM 5210 12/19/97 721026460 - | Boron, tot. as B by ICP ND ug/L 18 58 EPA 200.7 01/12/98 721026460 | ~ Cadmium, tot as Cd low level ND ug/L 0.030 EPA 1638 01/05/98 998087420 | LO Calcium, tot. as Ca by ICP 25 mg/L 0.30 0.30 EPA 200.7 01/12/98 721026460! [| C.O.D. (unfiltered) | 10 mg/L 1.4 4.8 EPA 410.1 01/01/98 721026460) g Chloride, as Cl (unfiltered) ND mg/L 0.56 2.0 EPA 325.2 12/23/97 721026460, .o| Chlorophyll, all species see attached SM 10200H 01/05/98 721026460 | 
Chromium, trivalent as Cr+3 0.21 ug/L 0.010 EPA 1639 12/22/97 998087420 | Chromium, hexavalent as Cr+6 0.38 ug/L Calc. 01/05/98 998087420 Chromium, tot as Cr low level 0.59 ug/L 0.20 EPA 1638 01/05/98 998087420 | Color, APHA (true) 60 C.P.U. 5.0 EPA 110.2 12/18/97 721026460 | Copper, tot. as Cu low level 0.063 ug/L 0.060 EPA 1638 01/05/98 998087420 | Cyanide, tot. (distilled) as CN ND mg/L 0.0046 0.016 EPA 335.4 12/23/97 721026460 | 
Fluoride, as F (unfiltered) | . 0.066 mg/L 0.0058 0.020 EPA 340.1 12/23/97 721026460 | Hardness, tot. as CaCO3 (calc/unfilt) 100 mg/L 2.0 2.0 EPA 200.7 12/31/97 721026460 | | Iron, tot. as Fe by ICP 1.1 mg/L 0.015 0.054 EPA 200.7 01/12/98 721026460 : Lead, tot. as Pb low level 0.061 ug/L 0.020 EPA 1638 01/05/98 998087420 | Manganese, tot. as Mn by ICP 76 ug/L 0.11 0.38 EPA 200.7 01/12/98 721026460 : Mercury, Low Level as Hg, SUB 0.0013 ug/L 0.000045 EPA 1631 12/30/97 998087420 | 

Additional Comments: Low Level mercury result is blank | 
corrected. | 

Molybdenum, tot. as Mo ND mg/L 0.0082 0.032 EPA 200.7 01/23/98 722026460 

Sample# 157593 results continued on next page. 

| 
| 
| 
| 
i 

| 

/



( 
NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 | 

Analytical Laboratory and Environmental Services 
‘ 

400 North Lake Avenue - Crandon, WI 54520 
a 

Tel:(715)478-2777 Fax:(715)478-3060 
ANALYTICAL REPORT PAGE: 8 NLS PROJECT# 38678 : 

| 

Client: Foth & Van Dyke Associates NLS CUST# 11932 ! 
Attn: Russell Janeshek 
2737 S. Ridge Road 
PO Box 19012 
Green Bay, WI 54307 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 

Project Title: 93C049 
II III II 

| 

Sample ID: Drainage Canal NLS#: 157593 (continued) | 

Ref. Line 4 of COC 29495 Description: Drainage Canal 
| 

Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 
| 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Nitrogen, ammonia as N (unfiltered) 0.087 mg/L 0.023 0.076 EPA 350.1 12/23/97 721026460 

Nitrogen, NO2 + NO3 as N (unfiltered) ND mg/L 0.031 0.12 EPA 353.2 12/23/97 721026460 

Nitrogen, Kjeldahl as N (unfiltered) < 0.24 > mg/L 0.074 0.26 EPA 351.2 12/22/97 721026460 | 

Oil & grease (water) ND mg/L 8.1 27 EPA 413.1 12/22/97 721026460; 

pH, lab 7.1 s.u. 1.0 EPA 150.1 12/18/97 721026460 

Phosphorus, tot. as P 0.030 mg/L 0.0050 0.0050 EPA 365.2 12/26/97 721026460 

Phosphorus, tot. react. as P < 0.0030 > mg/L 0.0021 0.0074 EPA 365.2 12/19/97 721026460: 

° Selenium, tot. as Se by furnace ND ug/L 1.6 5.8 EPA 270.2 12/31/97 721026460 | 

i| Silver, tot. as Ag by ICP < 3.6 > ug/L 1.1 3.9 EPA 200.7 01/12/98 721026460, 

Solids, tot. dis. (TDS) 170 mg/L 2.0 EPA 160.1 12/23/97 721026460 | 

Solids, tot. susp. (TSS) ND mg/L 1.0 EPA 160.2 12/23/97 721026460 

Solids, tot. volatile 10 % DWB 2.0 EPA 160.4 01/12/98 721026460 

Sulfate, as SO4 (unfiltered) 9.3 mg/L 5.0 5.0 EPA 375.2 12/22/97 721026460 | 

Turbidity 2.6 NTU 0.50 EPA 180.1 12/19/97 721026460 | 

Zinc, total as Zn low level . 0.59 ug/L 0.30 EPA 1638 01/05/98 998087420 | 

Lab filtration for TDS yes EPA 160.1 12/23/97 721026460 | 

Metals digestion - total (water) ICP yes EPA 200.7 12/22/97 721026460 | 

Metals digestion - total (water) furnace yes EPA 200.0 12/22/97 721026460: 

Misc. Sample Prep yes EPA 1638 01/23/98 998087420 | 

a 

{ 

Values in brackets represent results greater than the LOD but less than the LOQ and are within a region of "Less-Certain Quantitation". . 

Results greater than the LOQ are considered to be in the region of "Certain Quantitation". : 

LOD = Limit of Detection LOQ = Limit of Quantitation ND = Not Detected , 

DWB = Dry Weight Basis NA = Not Applicable %DWB = (mg/kg DWB) /10000 ! 

Ati. R Cum Authorized by: : 

eviewe y: R. T. Krueger 
Laboratory Manager | 

| | 

| 

| 
| 

\



NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 
| Analytical Laboratory and Environmental Services ‘ 

400 North Lake Avenue - Crandon, WI 54520 
Tel:(715)478-2777 Fax:(715)478-3060 

ANALYTICAL REPORT PAGE: 9 NLS PROJECT# 38678 ! 
| 

Client: Foth & Van Dyke Associates NLS CUST# 11932 | 
Attn: Russell Janeshek | 
2737 S. Ridge Road 
PO Box 19012 | 
Green Bay, WI 54307 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 | 
Project Title: 93C049 | 

i 

Sample ID: Creek 19-14 Dup NLS#: 160241 | 
Ref. Line 5 of COC 29495 Description: Creek 19-14 Dup | 

Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Aluminum, tot. as Al low level 14 ug/L 0.20 EPA 1638 01/05/98 998087420 
Cadmium, tot as Cd low level ND ug/L 0.030 EPA 1638 01/05/98 998087420 
Chromium, trivalent as Cr+3 0.047 ug/L 0.010 EPA 1639 12/22/97 998087420 | 
Chromium, hexavalent as Cr+6 0.57 ug/L Calc. 01/05/98 998087420 | 
Chromium, tot as Cr low level 0.62 ug/L 0.20 EPA 1638 01/05/98 398087420 
Copper, tot. as Cu low level 0.080 ug/L 0.060 EPA 1638 01/05/98 998087420 | 

Ww| Lead, tot. as Pb low level 0.023 ug/L 0.020 EPA 1638 01/05/98 398087420 | 
° Mercury, Low Level as Hg, SUB 0.0013 ug/L 0.000045 EPA 1631 £12/30/97 998087420 | 
~] Additional Comments: Low Level mercury result is blank 

| corrected io ° 
db Zinc, total as Zn low level 0.70 ug/L 0.30 EPA 1638 01/05/98 998087420 | 

8 
Values in brackets represent results greater than the LOD but less than the LOQ and are within a region of "Less-Certain Quantitation". | 
Results greater than the LOQ are considered to be in the region of "Certain Quantitation". 

| 
LOD = Limit of Detection LOQ = Limit of Quantitation ND = Not Detected | 
DWB = Dry Weight Basis NA = Not Applicable %DWB = (mg/kg DWB) /10000 ! 

At ‘ | 
R Conn, Authorized by: | 

Reviewe y: R. T. Krueger 
Laboratory Manager | 

| 

| | 
| 
| 
| 

| 
| 
| 
| 
| 

: 
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| NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 , 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI 54520 | 
Tel:(715)478-2777 Fax:(715)478-3060 

ANALYTICAL REPORT PAGE: 10 NLS PROJECT# 38678 | 
Client: Foth & Van Dyke Associates NLS CUST# 11932 

Attn: Russell Janeshek 
2737 S. Ridge Road 
PO Box 19012 
Green Bay, WI 54307 ! 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 
Project Title: 93C049 ! 
—_————__——— EEE 

Sample ID: Mercury Blank NLS#: 160242 
Ref. Line 6 of COC 29495 Description: Mercury Blank 
Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Mercury, Low Level as Hg, SUB 0.00023 ug/L 0.000045 EPA 1631 12/30/97 998087420 
Additional Comments: Low Level mercury result is blank 
corrected. 

| Pee 
| Values in brackets represent results greater than the LOD but less than the LOQ and are within a region of "Less-Certain Quantitation". ! 

Results greater than the LOQ are considered to be in the region of "Certain Quantitation". ! 

;|) LOD = Limit of Detection LOQ = Limit of Quantitation ND = Not Detected | : 
DWB = Dry Weight Basis NA = Not Applicable $DWB = (mg/kg DWB)/10000 | 

I it . ! 
R.- Corsa Authorized by: | 

| eviewe y: R. T. Krueger | 
Laboratory Manager | 

, 

| 

| | 

| 

. 

_ ©@ © ©



f 
NORTHERN LAKE SERVICE, INC. WIS. LAB CERT. NO. 721026460 . 

Analytical Laboratory and Environmental Services | 
400 North Lake Avenue - Crandon, WI 54520 | 

Tel:(715)478-2777 Fax:(715)478-3060 
ANALYTICAL REPORT PAGE: 11 NLS PROJECT# 38678 | 

| 

Client: Foth & Van Dyke Associates NLS CUST# 11932 | 
Attn: Russell Janeshek 
2737 S. Ridge Road 
PO Box 19012 
Green Bay, WI 54307 | 

Project Description: Crandon Mining Co. - Surface Water Testing - Scope 93C049 | 
Project Title: 93C049 | 

—$ $$$ ——— $< | 

Sample ID: SRM 1643d/1641c NLS#: 160243 
Ref. Line 7 of COC 29495 Description: SRM 1643d/1641c | 

Collected: 12/18/97 Received: 12/18/97 Reported: 02/03/98 : 

Parameter Result Units LOD LOQ Method Analyzed Lab 

Aluminum, tot. as Al low level 126 ug/L 0.20 | EPA 1638 01/05/98 998087420 
Additional Comments: Certified value is 128 +/- 3.5 ug/L. 

Cadmium, tot as Cd low level 6.45 ug/L 0.030 EPA 1638 01/05/98 998087420 | 
Additional Comments: Certified value is 6.47 +/- 0.37 ug/L. 

Chromium, tot as Cr low level 18.8 ug/L 0.20 EPA 1638 01/05/98 998087420 | 
Additional Comments: Certified values is 18.5 +/- 0.20 ug/L. | 

Wl Copper, tot. as Cu low level 20.5 ug/t 0.060 EPA 1638 }#01/05/98 998087420 | 
OY Additional Comments: Certified value is 20.5 +/- 3.8 ug/L. 

I Lead, tot. as Pb low level 18.1 ug/L 0.020 EPA 1638 01/05/98 998087420 | 
oO Additional Comments: Certified value is 18.2 +/- 0.64 ug/L. 

ch Mercury, Low Level as Hg, SUB 1460 ug/L 0.000045 EPA 1631 12/30/97 998087420 | 
on Additional Comments: Certified value is 1470 +/- 40 ug/L. 
W! Zinc, total as Zn low level 77.8 ug/L 0.30 EPA 1638 01/05/98 998087420 : 

Additional Comments: Cerfified value is 72.5 +/- 0.65 ug/L. 
| 

Values in brackets represent results greater than the LOD but less than the LOQ and are within a region of "Less-Certain Quantitation". : 
Results greater than the LOQ are considered to be in the region of "Certain Quantitation". ! 

LOD = Limit of Detection LOQ = Limit of Quantitation | ND = Not Detected : 

| DWB = Dry Weight Basis NA = Not Applicable *DWB = (mg/kg DWB)/10000 : 

. e | 

tion R-Coranr Authorized by: | 
eviewed by: R. TT. Krueger 

Laboratory Manager : 

| 
| 

| 
| 
| 
| 

| 

! 

| 
|
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NORTHERN LAKE SERVICE, INC. 
CHLOROPHYLL RESULTS 

CLIENT: Foth & Van Dyke Associates 

PROJECT TITLE: Crandon Mining 

COLLECTION DATE: 12/18/97 

NLS | 
Wo # ID/SITE CC a Pheo a TC a TC b TC ¢c 7 | 

RS 157590 Creek 19-14 0.227 0.250 0.347 0.417 0.727 | Gn 157591 Creek 19-14-2 0.220 0.242 0.336 0.383 0.908 z 157592 Lake 35-7 1.99 0.331 2.26 0.030 0.243 
157593 Drainage Canal 0.651 0.869 1.17 0.344 0.450 

CC a = Corrected Chlorophyll a 
Pheo a = Pheophytin a 
TC a = Trichromatic Chlorophyll a 
TC b = Trichromatic Chlorophyll b 
TC c = Trichromatic Chlorophyll c 

units = ug/l



ae as , ; ; 

‘ i na ° 

i y | Me NORTHERN LAKE SERVICE, INC. 
oe. a REE 1707%8! Laboratory and Environmental Services SAMPLE COLLECTION anp 
oe eel 400 North Lake Avahue « Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

© Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No re1028e80 
RETURN THIS FORM WITH SAMPLES. 

NT, ’ Vr A) PROJECT TITLE 

OTH > VAN) DYKE : CMC 
ADD SF rt PROJECT NO. 9937 5. Artec Pe SCo49 ee 
CITY ST. p CONTACT PHONE - jaan = . _ “ 

CREE Ar Yitz S930? fisss Same SHEw 920-477-950 
eee atoN SAMPLE GRAB/ ee | Se pp] caucmonramns 

Cet eS Ae ates ’ _e “4 Us 4 

heen 19-1 4/77 0900 |S.W- |G4ap ja |i | fe | 
fe “a0 ad : -w~ 2am Cece 19-42 |) ovml 7 |, lets |e ja | 
aap eondaonl ole cece 39-7 | | mol | |] jal jy) fat 

BA dN + [+ ERS Opa zuace Canal wooly |b jails tt fap 
SAO NE 

a rr ee ee ee ee eee 
shomemm  T 
Theme ETT 

ote TE 
coe 

mm 2 ee 
SAMPLE TYPE: CONTAINER PRESERVATIVES & PREPARATION. 

SW = surface water DW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 

WW = wastewater TIS = tissue SOIL = soil G = giass S = sulfuric acid HA = hydrochioric & 

GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid’ 
B = plastic bag Z = zinc acetate Hi = hydrochioric acid 

describe others pos describe others | | 

COLLECTED BY (signatert i, CUSTODY SEAL NO. (IF ANY) Mees f a te 
ei —_ A Ve &, ad yy Stele VEY 7 

RELINQUISHED BY (sighature) RECEIVED BY (signature) DATE/TIME 

RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/NIME 

DISPATCHED BY é METHODOF Fynsronr ) TENE 
ae Parnee V L ELF 1470 

fo 7 ; ; Ry Per rarrre rar = ees ett a eae 5 A i a De oe 9 ie van 

RED AFAILS Bvt MO SRE ia ce RU CELE oe Cn Cade ROTO tt oe Sen er 
Fe OMe Nea inte abtg ee tices epee aS VET Cy le eT eg en eae Se SPOOLS Sees iC SERS I ae Ee 

OL EES TEE tae EEO E Se RL eR for 0S ee ee SS REESE AL PO 

: SEALINTARS A Seen eat ee on PEWS 8 OTHER INFORMATION oo ne “ 
ee el Ll __ —, — 

1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCA BED 
2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. , : | CLIENT COPY. 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. e— 8 

wm oe 

| 3.7-9-555



NORTHERN LAKE SERVICE, INC. 
400 ORTH LAKE AVENUE 

CPANDON, WI 54520 (715) 478-2777 ORDER OF ANALYSIS 
RESULTS ORDERED BY: - : CHAIN OF CUSTODY RECORD NUMBER: : 

aT 2 Va DYKES PGS CC © 
QUOTATION NUMBER:.-  -:: Loe te 

{ANALYZE FOR DISSOLVED OR TOTAL PARAMETERS? 

SEND RESULTS TO: : ce so, SEND INVOICE TO: - . - ee me, 

Fort: Va Orne Fort : Yau Dyue 

Note "L" for low level ICP analysis, and "F" for furnace analysis. 

Samples on line #s: )= of to be analyzed for the parameters checked below: 

we Aikats MYT, Cha bout - gebebid 

Alkalinity, total Cyanide, total y Phenols + by Acid Extractables by 625/8270 
Alkalinity, bicarb. LJ Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 
Aluminum Bb Fluoride Tot. reactive (] BNAs by 625/8270 

Cj antimony Gd Hardness [1 Dis. reactive (J chlorinated Hydrocarbons by 612 
Md Arsenic ba Iron [] Potassium CJ Haloethers by 611 
A) Sarium | | Lead 2a Selenium Nitrosamines by 607 
_} Beryllium |_| Magnesium |} Silica Pesticides-Organochlorine by 608/8080 
v6 8.0.0.-5 a) Manganese 4 Silver Pest icides-Organophosphate by 8141 
4 Boron | | Mercury |_| Sodium PCBs by 608/8080 
__} Cadmium e} Mol yodenun iJ Solids, total Phenols by GC 604/8040 

Calcium CJ Nickel PS Tot. dissolved CJ Phenoxy Acid Herbicides by 8150 
a (J Nitrogen, totat BA stor. suspended [Cl tc.p-metats [J tctp-vocs [] Tctp-s8NnAs 

Chloride (2 Ammonia BB) sulfate (] TcLP-pesticides/herbicides 
Chromium Nitrate. Sul fide VOCs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite Surfactants (MBAS) “by EPA 8021 
Cobalt Nitrate + Nitrite Thallium -by EPA 6264/8260 

Coliform, fecal Total Kjeldaht Tin “by EPA 524.2 (SOWA) 

Coliform, total Total Organic T.0.C. BTEX by 8020 
Color a Oil & Grease bd Turbidity C] pvocs by 8020 

CI conductivity pH QO) vanadium (J GRO-w! Modified (J cro + pvocs 
C] copper C) C] Zine CJ orO-w! Modified 
2] Chlnseeh yl! A Bd Tom! Vol Fue Slcdsl] Munic.studge,wi List [] PAHs by 610L6/8310 

Samples on line #s: to be analyzed for the parameters checked below: 

CJ Alkalinity, total (J Cyanide, total C) Phenols [J] acid Extractables by 625/8270 
Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 
Aluminum Fluoride Tot. reactive BNAs by 625/8270 
Antimony Hardness Dis. reactive Chlorinated Hydrocarbens by 612 
Arsenic Iron Potassium Haloethers by 611 

Barium Lead Selenium ° Nitrosamines by 607 
CJ Beryt lium (J Magnesium C) sitica C] Pesticides-Organochlorine by 608/8080 
CJ 8.0.0.-5 (_] Manganese C} silver [) Pesticides-Organophespnate by 8141 
(J Beron CJ Mercury - C) sodium (J pc3s by 608/8080 
7 Cadmium 4 Molybdenum Solids, total Hy Phenols by GC 604/8040 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicices by 8150 

C.0.0. Nitrogen, total Tot. suspended TCLP-metats [J tctp-vocs (LJ TCLP-BNAs - 
Chloride Ammonia Hi Sul fate TCLP-pesticides/herbicides 
Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

C] Chromium, hexavalent (] Nitrite CJ surfactants (MBAS) =s_— C.J “by EPA 8021 
CJ} cobate Cl) Nitrate + Nitrite ({) thallium | CT “by EPA 626/8260 
(CJ coliform, fecal [) Totat Kjeldahl (J tin O eby EPA 524.2 (SOWA) 

Coliform, total Total Organic T.0.C. BTEX by 8020 
Color Oil & Grease Turbidity Pvccs by 8020 

Conductivity pH Vanadium GRO-WI Modified (J cro + PVvOCs 
Copper . Zinc DRO-WI Modified 

Munic.Sluage,WI List PAKS by 610LC/8310 

SPECIAL INSTRUCTIONS: — eS 

ee eer sn ces SS 

3.7-9-556 _ qoew.ane 42406 

. = a < . ‘he, 2 rhe é 
- ol a MBE OP



, nwt Batlelie 
| 2 7 - Pacific Northwest Division 

SAMPLE CUSTODY R pate L2(BATt Page {| ot Marine Sciences Laboratory 0 ECORD ot 1529 West Sequim Bay Road _ 
_ . Sequim, Washington 98382 

© 
Project Name ( Choe 1 4 “@ | Address 

Pixe Janesteck (Fp) 4204992 € : 
Project Manager PhonetiS_ 492, Zoho] = 4 S& | Attention. 

. rl wd 
° 

Collection ° eo 
_ lepery yo-y4  lielglaalse> - | xixIebel | [sp 

ee eey geez | |X xt xixt Pep 
| ave ze-? | | XI xi xik] T [sf 
P| ainithee PT ity Psp 

Oo 

Po en 
pT TE EE 
ps | aA TE 

Relingui > Received by: p * Total No. of Containers , 12/) Que | - 
Signature Date Time Signature Date Time f —_ - 

<r yan SSeu Shipment Method: (ED €’Y ~~ 
¢ | Print Name te Printed Name Special Requirements or Comments: 

a . VA we Yrice - i. 

Company Company 

Relinquished by: Received by: DISTRIBUTION: . 

Signature — Date Time Signature —~ Date Time | [: Provide white and yellow copies to the 
Laboratory 

ee ene 2. Return pink copy to Project file orto 

3. Laboratory to return signed white copy to 
Company Company | , Battelle for project files 50-2. yas 

- /~ I~ : BC-1800-192 (07/94)



eo oe Appendix 3.7-10 

” Sediment Laboratory Data Relating to Samples 

Collected October 4-5, 1994 -
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| INCORPORATED 

THE ASSURANCE OF QUALITY 

November 22, 1994 — 

Mr. Russell Janeshek 

Foth & Van Dyke 

2737 S. Ridge Rd. 

Green Bay, WI 54307-9012 

Re: Crandon Mining Company Project - : 

PACE Project 941008.502 

Dear Mr. Janeshek: 

Enclosed are the analytical report, raw data package and electronic 
deliverable representing the sediment samples received at PACE on 

October 6, 1994. Analysis results in this submittal cover tests 

performed at PACE and Northern Lake Services (NLS). The enclosed 
summary report and electronic deliverable summarize results from both 

laboratories. 

© Attached to this letter are copies of the chain of custody records 
documenting receipt of the samples at PACE. Also attached to this 

letter is a table cross referencing the PACE sample identification and 

the sampling point identification. 

A summary of where each of the analyses were performed follows below. 

PACE - Metals, TKN, TON, NH; fluoride, cyanide, chloride | 

NLS - Oil & Grease, pH, total solids, total phosphorous, 
volatile solids 

The quality control summary for the analyses performed at NLS is 

: included in the raw data submittal. 

The matrix spike and matrix spike duplicate (MS/MSD) recoveries for 

aluminum and iron are variable negative values. The nature of the 

recoveries was caused by the high aluminum and iron amounts (2700 ppm 

and 6200 ppm, respectively) detected in the sample used to prepare the 

MS/MSD set. These concentrations effectively masked the concentration 

(100 ppm) of these metals spiked into the sample. Inconsistency in 

recoveries is a familiar problem with soil matrices, due to 

difficulties obtaining a homogeneous sample. 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis. MN 55422 1A 
TEL: 612-544-5543 3./-10-1 oo 
FAX: 612-525-3377 |



ace 
INCORPORATED 
THE ASSURANCE OF QUALITY 

Project 941008.502 

11/22/94 

page 2 of 2 _— 

If you have any questions or comments concerning the data submitted, 

feel free to contact me at (612) 525-3454. 

Sincerely | 

. . + . 

, x Are Ie - Cree 

Steven R. Crupi 

Project Manager | 

Attachments/Enclosures | 

Fi Se IH LU-DOCO~C~CO Sn Equal Opportunity Employer 
1710 Douglas Drive North o fT LU An Equal Opportunity Employer 

Minneapolis. MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377



© Crandon Mining Company Project - 

PACE Project 941008.502 a. 

Sample Cross Reference 

Sample ID PACE ID NLS ID 

CMC-SED-A1 23620.9 65928 
OMC-SED-2 22621.7 65929 
CMC-SED-E 23622.5 65930 : 
CMC-SED-Y 23623 .3 65931 
CMC-SED-Z — -23624.1 65932 
CMC-SED-M2 23625.0 65933 
CMC-SED-M4 | 23626.8 65934 | 
CMC-SED-MS 23627.6 65935 
CMC-SED-MS DUP 23628.4 65936 

| CMC-SED-M3 23629.2 65937 
CMC-SED-H 23630.6 65938 
-CMC-SED-H DUP 23631.4 65939 
CMC-SED-I 23632.2 65940 
CMC-SED-L 23633.0 65941 

© CMC-SED-K 23634.9 65942 
CMC-SED-G 23635.7 65943 

3.7-10-3



Crandon Mining Company project - © 

PACE Project 941008.502 _ 

Method Listing 

EPA 6010 - Ag, Ai, Ba, Be, Ca, CA, CO, LX, mu, Fe, A, mG, wii, Wa, iva, 

Sb, V, Zn, Mo, B 

EPA 6010 (Trace ICP) - As, Se, Pb, Tl 

EPA 7471 - Mercury | 

EPA 9250 - Chloride 

EPA 9010 - Cyanide . | | 

EPA 340.2 - Fluoride 

EPA 350.2 - Total Organic Nitrogen 

EPA 351.3 - Total Kjeldahl | 

EPA 350.2 - Ammonia 

EPA 9071 - Oil and Grease © 

EPA 365.2 - Total Phosphorous | 

EPA 160.3 - Total Solids 

EPA 160.4 _ Total Volatile Solids | | 

EPA 150.1 - pH 

© 
3./7-10-4
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| © ue Re UOUULUCOCOGS OOS tS ts ts tsk 

Li “t eS a (fi od . 
pid oH, > YY /o 85" NO. 11039 

@: 22) NORTHERN LAKE SERVICE, INC. 
aw ae = Analytical Laboratory and Environmental Services SAMPLE COLL ECTION AND 

A its §— 400 North Lake Avenue ¢ Crandon, WI 54520 _ CHAIN OF CUSTODY RECORD 
AT we ’ Tel: (715) 478-2777 © Fax: (715) 478-3060 Wieeanain Lah Cert, No. 721028480 

RETURN THIS FORM WITH SAMPLES. | 
eemsssunenenertennaemarerennmnmmenmenenasnstaantienrannpen enrages tC 

CLIENT PROJECT TITLE 

om V; Le C om {Mian | 
ADDRESS ; PROJECT NO. eS P.O. NO. 

2737 3, Rdbce HK. 932044 
CITY | STATE ZIP CONTACT - | PHONE , ‘g , 

ITEM [apie 8 aka COLLECTION SAMP GRAB/ Sy wre MN Sere [ces [epee TT couscnonnnams 
. (t] leme-ses-al ohhs e¢risen |e [red / Phe | | orp 

2] leme-seo-p |epfse ges |seole nel” | | | [23027 
al leme-seo-e |e/the wooiseo| 6 l[ecl | | | lzxv225 
(4, leme-sen- 4 dee veel Seo| 6 bee| | | | [@se23 
8] leme-se0- 2 |w/ye ssl co| & eel | | | lez) 
| bne-sep-ma |e/yee 205] sep| ¢ |eel | | | (2325-0 

me- SE0- m4 leh 24s| szo| 6 [ee | | | (|23926-8 
be] me = se0-ms|p/ye tsi cen| 6 lee| | | | Keerty 
Po] eme- Seo-mspup w/e as] 560| © |ec|_ | | | (ezeze. 
0] lcme- sep- 13 laf s00| seo| & peel | | | |tse742 
1 ume-Seo-4 — lye/siee ois are| & bed | | | [230300 
2] cme ~sue-Hoel ee gis| Se p| © bee 23031. 4 } 

SAMPLE TYPE: | CONTAINER PRESERVATIVES & PREPARATION 
SW = surface water OW = drinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL =soll ~ G «glass S = sulfuric acid HA = hydrochloric & 
GW = groundwater AIR = alr SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochloric acid 

describe others describe others 

COLLESTED BY (signatuses) LY CUSTODY SEAL NO. (IF ANY) DATE/TIME 

ah Liza -— £6 Tt :f£O 
RELINQUISHED BY (signature) RECEIVED BY (stens wy DATE/TIME 

. Y C2 
| Ly 2 17 SFE 2¢? VAC ° gy | (olelgq 70 

Poatiee anda, | apne TP | Ve LA i A, GALS . ‘. Nr . x ~ a Les ci : ‘S ar | ve ws 

SEAL INTACT? REMARKS & OTHER INFORMATION 
Olves Ono 

TRE NL 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

ORIGINAL COPY



” ‘~ - 5: EE emp Op 2 ee ee eee mE AT I ES ET cn en I eres ” wee - ° , 

Ook a Ss GS OS SG 

a « crea Gy (60 b - - 

ORM. } - no. 11040 
ig 7 ae NORTHERN LAKE SERVICE, INC. | © 

ny? Sartre | | he rons a Analytical Laboratory and Environmental Services SAMPLE COLLECTION AND 

oe en ¢, ee oo, . ; . i 

mak = - *400 North Lake Avenue * Crandon, WI 54520 CHAIN OF CUSTODY RECORD 

SOO ST Tel: (715) 478-2777 © Fax: (715) 478-3060 Wisconsin Lab Cert. No. 721028460 

RETURN THIS FORM WITH SAMPLES. | 
en ren LN 

CLIENT PROJECT TITLE 4 | 

ADDRESS . | PROJECT NO. P.O. NO. / 

3732 S$. Ridge (xh 9 3¢60FF 
CITY STATE ziP CONTACT PHONE 

De NES rose Sasol SAMPLE GRAB/ SONTAINER/PRESEAVATIVE 

ho ave sawcto Pare [time | vive | come, [—] [|_| | _COULECTIONREMARKS 

| | ome~ aep- Ll hee 90e| sen | © reel | | | |22zo3z2 
lemc- sop~ L | u/9s¢ ce0a| Sea | (2|  [emc- sep- ul w/oae ceoal seal a |eel | | | | 22033. 

4 el [om - sop- Klute noolsed| ¢ leel | | | [13059 
4] [eme-sep- 6 left wool. se | ~ leq | | | | 230357 

fT 

1" Ur 

SAMPLE TYPE: . CONTAINER PRESERVATIVES & PREPARATION 
SW = surface water OW = crinking water PROD = product P = plastic NP = nothing added OH = sodium hydroxide 
WW = wastewater TIS = tissue SOIL = soil G = glass S = sulfuric acid HA = hydrochioric & 
GW = groundwater AIR = air SED = sediment V = glass vial N = nitric acid ascorbic acid 

B = plastic bag Z = zinc acetate H = hydrochioric acid 

describe others describe others 

COLLE D BY (signatures) 7 CUSTODY SEAL NO. (IF ANY) DATE/TIME 

gu Ubgt LL 517 : FO 
RELINQUSHED BY (signature) RECEIVED BY (sig Vp @ ( VO) er 

Y7s, (asf t we FO Y DEAS uel a7 (1 
RELINQUISHED BY (signature) RECEIVED BY (signature) DATE/TIME 

DISPATCHED BY (signature) METHOD OF TRANSPORT DATE/TIME 

CEIVED AT NLS BY (signature) DATE/TIME . . | CONDITION kes nee 
{/ oe mye, 7 : “ns “8 . Ss ws a . ah A 

- hhh. res be fA LA - mh AS belek 

SEAL INTACT? o REMARKS & OTHER INFORMATION 
Clves Ono =: 

0G ag 1. TO MEET REGULATORY REQUIREMENTS, THIS FORM MUST BE COMPLETED IN DETAIL AND INCLUDED IN THE SHIPPER CONTAINING THE SAMPLES DESCRIBED. 
2. PLEASE USE ONE LINE PER SAMPLE, NOT PER BOTTLE. 
3. RETURN THIS FORM WITH SAMPLES - CLIENT MAY KEEP PINK COPY. 

ORIGINAL COPY 

3./-10-6



NORTHERN LAKE SERVICE, INC. (NU (085 Ce 
400 NORTH LAKE AVENUE 

CRANDCN, WI 54520 (715)478-2777 ORDER OF ANALYSIS 

RESULTS ORDERED BY: ffeHAINs oF CUSTODY RECORD! NUMBER!) 

Ql cr fau esr SE 
QA7ZA7 5 tadge tk —————— 

Green Wry WE F4307 | ANALYZE: FOR! DISSOLVED: OR! TOTAL |PARAMETERS?: 

SEND RESULTS TO Se es SEND! INVOICE TOM ea eer 
' : | 

i 

7 . 
arenes ne ee cee eens ee ere reerrrreneecenee 

- Note "3," for low level ICP analysis, and "F" for furnace analysis. - 

Samples on line #s: to be analyzed for the parameters checked below: 

H Alkalinity, total “Cyanide, total Phenols Acid Extractables by 625/8270 

| Alkalinity, bicarb. Amenable Phosphorus, total Base/Neutral Extractables by 625/8270 : 

| Aluminum Fluoride Tot. reactive BNAs by 625/8270 

AI Antimony Hardness  ~OOfs. reactive Chlorinated Hydrocarbons by 612 

Arsenic Iron Potassium Haloethers by 611 

Barium Lead Selenium Nitrosamines by 607 

Beryt lium Magnesium Silica Pesticides-Organochlorine by 608/8080 

7 B.0.0:-5 Manganese And (rime) Silver Pesticides-Organophosphate by 8141 

Boron ‘bg Mercury Sodium PCBs by 608/8080 

Cadmium Mol yodenum Solids, total Phenols by GC 604/8040 , 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

C.0.D. Nitrogen, total Tot. suspended TcLP-metats [CJ rcip-vocs ([] TCcLp-s8wAs 

Chloride Armonia Sul fate TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide | voCs by EPA 601+602 or 8010+8020 

Chromium, hexavalent Nitrite Surfactants (MBAS) “by EPA 8021 

Cobalt Nitrate + Nitrite Thallium -by EPA 624/8240/8260 

Coliform, fecal Total Kjeldahl Tin “by EPA 524.2 (SOWA) 

Color Total Organic T.0.C. BTEX by 8020 

Conductivity Oil & Grease CJ turbidity PVOCs by 8020 

Copper pH . a _Vanedium GRO-WI Modified [[] Gro+pvocs 

Rial Volatle Side (zinc DRO-WI Modi fied 
Cj Munic.Sludge,WI List PAHs by 610LC/8310 

Samples on line #s: to be analyzed for the parameters checked below: 

C] Alkalinity, total Cyanide, total Phenols Acid Extractables by 625/8270 

Alkalinity, bicarb. Amenab|e Phosphorus, total Base/Neutral Extractables by 625/8270 

Aluminum Fluoride Tot. reactive BNAs by 625/8270 

7 Ant imony Hardness Dis. reactive Chlorinated Hydrocarbons by 612 

Arsenic Iron Potassium Haloethers by 611 

Barium Lead Selenium Nitrosamines by 607 

C) Beryt lium CL) Magnesium Silica C] Pesticides-Organochlorine by 608/8080 

CJ 8.0.0.-5 C] wanganese C} silver C] Pesticides-Organophosphate by 8141 

[] Boron Mercury. Sodium PCBs by 608/8080 

LH Cadmium Molybdenum Solids, total Phenols by GC 604/8040 : 

Calcium Nickel Tot. dissolved Phenoxy Acid Herbicides by 8150 

C.0.D. Nitrogen, total Tot. suspended TCLP-metats [J rctp-vocs [() TCtP-BNAs 

Chloride Ammonia Sulfate TCLP-pesticides/herbicides 

Chromium Nitrate Sul fide VOCs by EPA 601+602 or 8010+8020 

C] Chromium, hexavalent Nitrite Surfactants (MBAS) “by EPA 8021 

CJ cobalt Le Witrate + Nitrite (J) Thallium C) -by EPA 624/8240/8260 

C} coliform, fecal Total Kjetdaht C) Tin C) “by EPA 524.2 (SDWA) 

Color Total Organic T.0.C. BTEX by 8020 ” 

Conductivity Oil & Grease Turbidity PVOCs by 8020 

Copper pH Vanadium GRO-WI Modi fied (J cro+pvocs 

Zine DRO-WI Modi fied 

© 
Munic.Sludge,WI List PAHs by 610LC/8310 

SPECIAL INSTRUCTIONS: Wes gue fe cep lott face fee & Hat 

MH. nefan)  <ciry fC (Ke Atv LX i. Yet ern {je CP ptc — Zé 3S 

y 

Ch tt pind ppt tape * (eee Mle tt A 5 smite



Pd omy a ATE > 

ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

Foth & Van Dyke & Associates | November 22, 1994 

2737 South Ridge Road PACE Project Number: 94100850 

P.O. Box 19012 
Green Bay, WI 54307 a 

Attn: Mr. Russell Janeshek : 

Ciient Reference: Crandon Mining Sediments | 

PACc Sampie Number: 19 9226290 10 9226217 10 0236225 

Date Collected: 10/04/94 10/04/94 10/04/94 

Time Collected: 08:45 09:45 10:20 

Date Received: 10/06/94 10/05/94 10/96/94 

| CMC-SED-Al CMC-SED-D CMC-SED-E 

Parameter Units MDL OO 

SUBCONTRACT ANALYSTS | 

INORGANIC ANALYSIS | 
Oil and Grease mg/kg 200 240 210 460 

pH SU 0.1 7.5 7.5 6.8 

Solids, Total % 0.1 86.6 81.8 22.1 . 

Phosphorus, Total mg/kg 100 170 140 820 

Solids, Total Volatile mg/kg 7000 3000 261000 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 6 
Arsenic mg/kg 0.40 1.4 1.8 1.4 

Boron mg/kg 10 ND ND ND 

Chloride mg/Kg 10 20 ND 25 

Cyanide, Total mg/kg 0.5 ND ND \ 

Fluoride, Soluble mg/kg 0.5 ND ND ND 

Lead mg/kg 0.30 4.4 1.1] 2.3 

Mercury ~ mg/kg 0.02 ND ND ND 
Molybdenum mg/kg 2.0 ND ND ND 

Nitrogen, Ammonia — mg/kg 20 33 23 ND 

Nitrogen, Kjeldahl mg/kg 20 260 120 1600 

Nitrogen, Total Organic mg/kg 20 230 97 1600 

Selenium mg/kg 0.50 ND ND 1.2 

- Thallium, Trace IPC mg/kg 1.0 ND ND ND 

TARGET ANALYTE LIST, METALS 
Silver mg/kg 0.50 ND ND ND 

Aluminum mg/kg 3.0 2700 950 710 

Barium mg/kg 0.50 12 13 10 

Beryllium mg/kg 0.50 ND ND ND 

Calcium mg/kg 4.0 2000 540 1800 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377 3./-10-8
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. ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

©". Russel] Janeshek November 22, 1994 
Page 2 PACE Project Number: 941008502 

Client Reference: Crandon Mining Sediments | 

PACE Sample Number: 10 0236209 10 0236217 10 0236225 

Mats Collected: 19/94/94 10/04/94 10/04/94 

Time Collected: 08:45 09:45 10:20 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: CMC=SED-Al CMC-SED-D CMC-SED-E 

Parameter Units MDL _O LL 

INORGANIC ANALYSIS 
| 

TARGET ANALYTE LIST, METALS | 
Cadmium mg/kg 0.50 ND ND ND 

Cobalt mg/kg 1.0 1.8 ND ND 

Chromium mg/kg 0.50 15 3.3 4.5 

Copper mg/kg 0.50 6.4 0.56 2.1 
Iron mg/kg 2.0 6200 B 2700 B 2100 B 

Potassium mg/kg 60 180 60 ND 

Magnesium mg/kg 3.0 1900 410 450 
Manganese | mg/kg 0.50 56 290 130 

Sodium mg/kg 4.0 28 28 18 

Nickel mg/kg 2.0 3.9 ND ND 

Qu mony mg/kg 5.0 ND ND ND 

Vanadium | mg/kg 1.0 9.9 3.8 3.5 

Zinc mg/kg 2.0 59 B 8.5 B 15 B 

a 
1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 
TEL: 612-544-5543 
FAX: 612-525-3377 3.7-10-9



ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek 7 November 22, 1994 

Page 3 PACE Project Number: 94] 00850 

Client Reference: Crandon Mining Sediments oO | 

PACE Sample Number: 10 0236233 10 0236241 10 0236250 

Dato Collected: 10/04/94 10/04/94 10/04/94 

Time Collected: 11:45 13:15 14:05 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: : | CMC-SED-Y CMC-SED-Z CMC-SED-M2 

Parameter Units MDL oO 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS | 
Oil and Grease mg/kg 200 250 350 540 

pH SU 0.1] 6.3 6.5 6.8 

Solids, Total % | 0.1 74.4 46.0 3.0 

Phosphorus, Total mg/kg 100 170 530 750 

Solids, Total Volatile mg/kg 104000 66000 259000 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS | 
Arsenic mg/kg 0.40 0.69 0.89 ND 

Boron mg/kg 10 ND ND ND 

Chloride : mg/kg 10 ND 29 ND © 

Cyanide, Total mg/kg 0.5 ND ND ND 

Fluoride, Soluble mg/kg 0.5 ND ND ND 

Lead | mg/kg 0.30 18 2.2 0.41 

Mercury mg/kg 0.02 ND ND ND | 

Molybdenum | mg/kg 2.0 ND ND ND 

Nitrogen, Ammonia | mg/kg 20 ND 81 60 

Nitrogen, Kjeldahl mg/kg 20 150 790 900 

Nitrogen, Total Organic mg/kg 20 1500 710 840 

Selenium mg/kg 0.50 ND 0.76 0.63 

Thallium, Trace IPC mg/kg 1.0 ND ND ND 

TARGET ANALYTE LIST, METALS 
Silver mg/kg 0.50 ND ND ND 

Aluminum mg/kg 3.0 1900 2200 110 | 
Barium mg/kg 0.50 7.2 14 1.1 
Beryllium mg/kg 0.50 ND ND ND 

Calcium mg/kg 4.0 410 1100 280 

Cadmium mg/kg 0.50 ND ND ND 

Cobalt mg/kg 1.0 1.6 1.6 ND 

Chromium mg/kg 0.50 4.8 4.8 0.59 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis. MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377 3.7-10-10 )



| ENVIRONMENTAL DABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell] Janeshek November 22, 1994 

Page 4 PACE Project Number: 941008502 

Client Reference: Crandon Mining Sediments a 

PACE Sample Number : 10 0236233 10 0236241 10 0236250 

Date Collected: 10/04/94 10/04/94 10/04/94 

Time Collected: 11:45 13:15 14:05 

Date Received: 10/06/94 10/06/94 10/06/94 | 

Client Sample ID: CMC-SED-Y CMC-SED-Z CMC-SED-M2 

Paramefer Units MDL JO 

INORGANTC ANALYSTS | 

TARGET ANALYTE LIST, METALS 
Copper | mg/kg 0.50 3.2 2.5 ND 

Iron mg/kg 2.0 3500 B 3500 B 130 B | 

Potassium mg/kg 60 150 120 ND 

Magnesium | mg/kg 3.0 620 780 52 

Manganese mg/kg 0.50 28 82 3.6 

Sodium mg/kg 4.0 15 30 8.0 

Nickel mg/kg 2.0 3.4 1.9 ND 
— Antimony : : mg/kg 5.0 ND ND ND 

Vanadium mg/kg 1.0 1] 8.0 .- ND 
Zinc mg/kg 2.0 8.9 B 17 B 3.2 B 

Minneapolis, MN 55422 

TEL: 612-544-5543 
FAX: 612-525-3377 3./7-10-11
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek November 22, 1994 

Page 5 PACE Project Number: 941008508 

Client Reference: Crandon Mining Sediments mo 

PACE Sample Number: | 10 0236268 10 0236276 10 0236284 

Date Collected: 10/04/94 10/04/94 10/04/94 

Time Collected: | 14:45 16:15 16:15 

Date Received: 10/06/94 10/06/94 10/06/94 _ 

Client Sample ID: CMC-SED-M4 CMC-SED-M5 CMC-ScD-M5 

Parameter Units MDL 1 Dp 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS | 
Oil and Grease mg/kg 200 460 600 340 

pH SU 0.1 7.4 6.6 6.7 
Solids, Total % 0.1 71.4 16.9 65.0 

Phosphorus, Total mg/kg 100 250 530 180 

Solids, Total Volatile mg/kg : 5000 379000 5700 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
Arsenic mg/kg 0.40 ND 1.4 1.3 

Boron mg/kg 10 ND ND ND 

Chloride mg/kg 10 ND 24 23 © 

Cyanide, Total mg/kg 0.5 ND ND ND 
Fluoride, Soluble mg/Kg 0.5 ND ND ND 

Lead mg/kg 0.30 1.1] 1.2 0.81 

Mercury mg/kg 0.02 ND ND ND 

Molybdenum mg/kg 2.0 ND ND ND 

Nitrogen, Ammonia | mg/kg 20 38 82 61 

Nitrogen, Kjeldahl mg/kg 20 260 1300 430 

Nitrogen, Total Organic mg/kg 20 220 1200 370 

Selenium mg/kg 0.50 1.2 ND 0.82 

Thallium, Trace IPC mg/kg 1.0. ND ND ND 

TARGET ANALYTE LIST, METALS 
Silver mg/kg 0.50 ND ND ND 

Aluminum mg/kg 3.0 750 — 630 730 

Barium mg/kg 0.50 3.3 15 11 

Beryllium mg/kg 0.50 ND ND ND 

Calcium mg/kg 4.0 450 2500 1900 

Cadmium mg/kg 0.50 ND ND ND 

Cobalt mg/kg 1.0 ND ND ND 
Chromium mg/kg 0.50 3.1 3.0 2.] 

Minneapolis, MN 55422 | 

TEL: 612-544-5543 
FAX: 612-525-3377 3./-10-12
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. ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek November 22, 1994 

Page 6 PACE Project Number: 941008502 

Client Reference: Crandon Mining Sediments oo 

PACE Sample Number: 10 0236268 10 0236276 10 0236284 

Nate Callactad: 10/04/94 10/04/94 10/04/94 

Time Collected: 14:45 16:15 16:15 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: CMC-SED-M4 CMC-SED-M5 CMC-SED-M5 

Parameter Units MDL 2. LD 

INORGANIC ANALYSTS | 

TARGET ANALYTE LIST, METALS 

Copper | mg/kg 0.50 0.96 1.2 1.2 
Iron mg/kg 2.0 1600 B 2300 B 2100 B 

Potassium mg/kg 60 91 72 ND 

Magnesium mg/kg 3.0 380 440 510 
Manganese mg/kg 0.50 14 82 56 

sodium mg/kg 4.0 17 20 15 

Nickel | mg/kg 2.0 ND 1.5 ND 

Antimony : mg/kg 5.0 ND ND ND 

Vanadium mg/kg 1.0 3.2 3.4 3.] 

i mg/kg 2.0 5.1 8B 11 B 9.8 B 

ce 
1710 Douglas Drive North | An Equal Opportunity Employer 

Minneapolis, MN 55422 

TEL: 612-544-5543 

FAX: 612-525-3377 3.7-10-13



| ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek November 22, 1994 

Page 7 PACE Project Number: 941 008502 

Client Reference: Crandon Mining Sediments os 

PACE Sample Number: 10 0236292 10 0236306 10 0236314 

Date Collected: 10/04/94 10/05/94 10/05/94 

Time Collected: 17:00 08:15 06:15 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: CMC-SED-M3 CMC-SED-H CMC-SED-H 

Parameter | Units MDL CD 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS , 
Oil and Grease mg/kg 200 550 390 360 

pH SU 0.1 6.7 5.5 5.5 

Solids, Total a: 0.1] 63.6 65.6 74.8 

Phosphorus, Total mg/kg 100 150 ND ND 

Solids, Total Volatile mg/kg 61000 19000 7000 

INORGANTC ANALYSTS 

INDIVIDUAL PARAMETERS | 

Arsenic mg/kg 0.40 1.8 0.74 0.95 

Boron mg/kg 10 ND ND ND 

Chloride mg/kg 10 14 22 25 

Cyanide, Total mg/kg 0.5 ND ND ND © 

Fluoride, Soluble mg/kg 0.5 ND ND ND 

Lead mg/kg 0.30 1.7 3.2 2.5 

Mercury mg/kg 0.02 ND ND | ND 

Molybdenum mg/kg 2.0 ND ND ND 

Nitrogen, Ammonia © mg/kg 20 54 38 23 

Nitrogen, Kjeldahl mg/kg 20 700 290 180 

Nitrogen, Total Organic mg/kg 20 | 650 250 160 

Selenium mg/kg 0.50 0.68 0.80 0.60 

Thallium, Trace IPC mg/kg 1.0 ND ND ND 

TARGET ANALYTE LIST, METALS 
Silver mg/kg 0.50 ND ND ND 

Aluminum mg/Kg 3.0 1500 2900 1900 

Barium mg/kg 0.50 14 7.9 4.3 

Beryllium mg/kg 0.50 ND ND ND 

Calcium mg/kg 4.0 1600 250 160 

Cadmium mg/kg 0.50 ND ND ND 

Cobalt mg/kg 1.0 1.5 1.9 1.4 

Chromium mg/kg 0.50 3.4 3.7 2.8 

es 
1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis. MN 55422 

TEL: 612-544-5543 | 

FAX: 612-525-3377 3. 7-10-14



| REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek November 22, 1994 

@ Pace 8 PACE Project Number: 941008502 

Client Reference: Crandon Mining Sediments oo 

PACE Sample Number: 10 0236292 10 0236306 10 0236314 

Date Collected: 10/04/94 10/05/94 10/05/94 

Time Collected: 17:00 08:15 08:15 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: | CMC-SED-M3 CMC-SED-H CMC-SED-A 

Parameter Units MDL _. CWC 

INORGANIC ANALYSIS | 

TARGET ANALYTE LIST, METALS 
Copper mg/kg 0.50 3.1 1.6 0.82 
Iron mg/kg 2.0 3500 B 2300 B 1800 B 
Potassium mg/kg 60 170 170 110 

Magnesium mg/kg 3.0 860 420 340 
Manganese mg/kg 0.50 99 61 42 
Sodium mg/kg 4.0 23 30 12 

Nickel mg/kg 2.0 ND 2.4 2.1 
Antimony : mg/kg 5.0 ND ND ND 
Vanadium mg/kg 1.0 5.6 5.5 4.4 
Zinc — mg/kg 2.0 13 B 32 B 30 B 

710Douglas DriveNorth =—S=t=“‘(C;S*‘CS!S;*<‘<‘;23OW!”*;<i<‘ititt fie Equal Opportunity Employer 
Minneapolis, MN 55422 

TEL: 612-544-5543 

FAX: 612-525-3377 3.7-10-15
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

Mr. Russell Janeshek November 22, 1994 

Page 9 PACE Project Number: 941 00802 

Client Reference: Crandon Mining Sediments — 

PACE Sample Number: 10 0236322 10 0236330 10 0236349 

Date Collected: | ~ 10/05/94 10/05/94 10/05/94 

Time Collected: 09:00 10:00 11:00 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: | CMC-SED-I CMC-SED-L CMC-SED-K 

Parameter Units MDL OO LO 

SUBCONTRACT ANALYSTS 

INORGANIC ANALYSIS 
Oil and Grease mg/kg 200 590 490 690 

pH SU 0.1 5.2 5.8 6.] 

Solids, Total % 0.1 33.7 59.6 63.2 

Phosphorus, Total mg/kg 100 350 150 100 

Solids, Total Volatile mg/kg 109000 49000 75000 

INORGANIC ANALYSTS 

INDIVIDUAL PARAMETERS 
Arsenic mg/kg 0.40 0.76 ND ND 

Boron | mg/kg 10 ND ND ND 

Chloride mg/kg 10 35 22 - © 

Chloride mg/kg 20 - - 64 

Cyanide, Total mg/kg 0.5 ND - ND 

Cyanide, Total mg/kg 1.25 - ND ~ 

Fluoride, Soluble | mg/kg 0.5 ND ND ND 

Lead mg/kg 0.30 2.6 3.7 1.2 
Mercury | | mg/kg 0.02 ND ND ND 

Molybdenum mg/kg 2.0 ND ND ND 

Nitrogen, Ammonia mg/kg 20 88 45 86 

Nitrogen, Kjeldahl] mg/kg 20 690 610 1000 

Nitrogen, Total Organic mg/kg 20 600 560 910 

Selenium mg/kg 0.50 1.2 ND ND 
Thallium, Trace IPC mg/kg 1.0 ND ND ND 

TARGET ANALYTE LIST, METALS | 
Silver mg/kg 0.50 ND ND ND 

Aluminum mg/kg 3.0 2100 970 840 

Barium mg/kg 0.50 8.2 8.0 9.2 

Beryllium mg/kg 0.50 ND ND ND | 

Calcium mg/kg 4.0 160 210 340 

Cadmium mg/kg 0.50 ND ND ND 

Cobalt mg/kg 1.0 ND ND ND 

1710 Douglas Drive North An Equal Opportunity Employer 

Minneapolis, MN 55422 
TEL: 612-544-5543 
FAX: 612-525-3377 3.7-10-16
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATO RY ANALYSIS 

r. Russell Janeshek November 22, 1994 

age 10 PACE Project Number: 941008502 

Client Reference: Crandon Mining Sediments a 

PACE Sample Number: | 10 0236322 10 0236330 10 0236349 

Date Collected: 10/05/94 10/05/94 10/05/94 

Time Collected: 09:00 10:00 11:00 

Date Received: 10/06/94 10/06/94 10/06/94 

Client Sample ID: CMC-SED-I CMC-SED-L CMC-SED-K 

Parameter Units MOL 2 

INORGANTC ANALYSIS | 

TARGET ANALYTE LIST, METALS 
Chromium mg/kg 0.50 2.8 1.2 1.3 

Copper mg/kg 0.50 1.6 1.1 0.82 
Iron mg/kg 2.0 1100 B 660 B 210 B 

Potassium mg/kg 60 230 66 75 

Magnesium mg/Kg 3.0 250 150 93 

Manganese mg/kg 0.50 20 14 4.3 

Sodium mg/kg 4.0 20 12 im 

Nickel | mg/kg 2.0 2.] ND ND 

Antimony mg/kg 5.0 ND ND ND 

Vanadium mg/kg 1.0 4.5 2.1 1.4 

@:':: mg/kg 2.0 108 8.9 B 12 B 

ES 

1710 Douglas Drive North An Equal Opportunity Employer 

Mi lis, MN 55422 re ere se 36 3.7-10-17 
FAX: 612-525-3377 —
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek November 22, 1994 

Page 11 PACE Project Number: 941 oso 

Client Reference: Crandon Mining Sediments a 

PACE Sample Number: 10 0236357 

Nate Collected: 10/05/94 
Time Collected: 12:00 

Date Received: 10/06/94 : 

Client Sample ID: CMC-SED-G 

Parameter Units MOL 

SUBCONTRACT ANALYSIS 

INORGANIC ANALYSIS ) 
Oil and Grease mg/kg 200 950 

pH SU 0.1 6.0 | 

Solids, Total to 0.1 78.7 : 

Phosphorus, Total mg/kg 100 ND 
Solids, Total Volatile mg/kg 7000 

INORGANIC ANALYSIS | 

INDIVIDUAL PARAMETERS | 
Arsenic mg/kg 0.40 ND 
Boron . mg/kg 10 ND 
Chloride mg/kg 10 ND © 
Cyanide, Total mg/kg 0.5 ND 
Fluoride, Soluble mg/kg 0.5 ND 
Lead | mg/kg 0.30 2.8 

Mercury mg/kg 0.02 ND 
Molybdenum mg/kg 2.0 ND 
Nitrogen, Ammonia | mg/kg 20 30 
Nitrogen, Kjeldahl mg/kg 20 200 | 
Nitrogen, Total Organic mg/kg 20 170 
Selenium mg/kg 0.50 ND 

Thallium, Trace IPC mg/kg 1.0 ND 

TARGET ANALYTE LIST, METALS 
Silver mg/kg 0.50 ND 
Aluminum mg/kg 3.0 400 
Barium mg/kg 0.50 3.5 
Beryllium | mg/kg 0.50 ND 
Calcium mg/kg 4.0 84 
Cadmium mg/kg 0.50 ND 

Cobalt mg/kg 1.0 ND 
Chromium mg/kg 0.50 ND | 

1710 Douglas Drive North : An Equal Opportunity Employer 

Mi lis, MN 55422 —_1N— 

TEL: 612-544-5843 3. 7-10-18 
FAX: 612-525-3377 |
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. ENVIRONMENTAL LABORATORIES REPO RT OF LABORATO RY ANALYSIS 

r. Russell Janeshek November 22, 1994 

age 12 PACE Project Number: 941008502 

Client Reference: Crandon Mining Sediments —_ 

PACE Sample Number: 10 0236357 
Date Collected: 10/05/94 | 
Time Collected: 12:00 
Date Received: 10/06/94 
Client Sample ID: CMC-SED-G 
Parameter Units MDL 

INORGANTC ANALYSTS | 

TARGET ANALYTE LIST, METALS 

Copper mg/kg 0.50 ND 
Iron mg/kg 2.0 550 B 
Potassium mg/kg 60 ND 
Magnesium mg/kg 3.0 85 
Manganese mg/kg 0.50 52 
sodium mg/kg 4.0 1] 

Nickel mg/kg 2.0 ND 
Antimony : mg/kg 5.0 ND 
Vanadium mg/kg 1.0 1.2 
Zinc mg/kg 2.0 5.5 B 

©... data have been reviewed and are approved for release. 

at. tae ee KK . C "hag . 

Steve Crupi 
Project Manager | 

Minneapolis. MN 55422 

TEL: 612-544-5543 3. /-10-19 
FAX: 612-525-3377
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ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS 

Mr. Russell Janeshek FOOTNOTES November 22, 1994 

Page 13 for pages 1 through 12 PACE Project Number: 941008504 

Client Reference: Crandon Mining Sediments oo 

B Analvte is found in the associated blank as well as in the sample. 

MDL Method Detection Limit 
ND Not detected at or above the MDL. 

nnn i 

1710 Douglas Drive North 
An Equal Opportunity Employer 

Mi lis, MN 55422 
TEL: 612-544-5543 3.7-10-20 | | 

FAX: 612-525-3377



a | Appendix 3.7-11 | | | 

@ oe Historical Dissolved Oxygen/Temperature Profiles 
| _ Measured in Ground Hemlock Lake in 1980 

| and in Oak Lake in 1977



TEMPERATURE °C : TEMPERATURE °C TEMPERATURE °C 
0 $ 10 iS 20 2s 30 Cc 5 10 15 20 2s 30 $s to '§ 20 23 30 

° l6O)Y  vtl0.6 9 9.47} 1 (24. a TUT VETO 3 3 ! 8 a ‘ 
' JUNE 16 (18.0) ¢ 4(10.6) ' JULY 16 (9.4) 4 P (24.5) ' AUGUST 13 (10.5) 4 » (23.0) 

‘ : ' 
t t ‘ 1 

2 | W8.01f $010.8) 2 ssf I (24.0) 2 vost f23.0) 
t 1 

\ \ 
3 (17.9) $ (10.7) 3 (9.9)% — pi24.0) 3 (10.9) & (23.0) 

“ 

4 7.5)6 — & (10.7) ‘ (21.0) “etia) 4 (22.0) f “a, (106) 
\ \ “a8 

\ ‘ 

5 f(15.0) 4 (12.0) 5 (17 Oly % (12.5) 5 (19.0) ( 20.0) 
A 

z z \ z 
Z 6 Aur2) Aue) Zé (12.0) 03.8)5 =X 6 (130) (15.6) 
a ? a --"” a ~<<--" 

3S o” wW _oo7 w ~eoer" 

¢ -° -— 
“ --" (0.2) eens ? F19.0) = 07 (8.6) ? (8.0)7 .o ~ (5.2) Wn {\9.0) 

at — ,7- 

*) oe firs) of tz) i701 eqion ———fte.09 
' / | ¢ i t 

94 $10.6) $7.0) 940(0.3) (6.5) 9 4(0.1) (7.5) 
i i ; 
' ! 

r) $0.4) b(6.5) 10 (0.2) «86. 5) 10 9 (<0.!) I (7.5) 
§ , 

- 
§ 

n 40.2) 816.5) 1 -8(0.2)  8(6.0) B01) (7.0) 

12 2 12 
oO 5 10 1S ‘o 5 10 13 0 3 re) 1s 

DISSOLVED OXYGEN (mg/£) DISSOLVED OXYGEN (mg/£) DISSOLVED OXYGEN (mg/Z) 

TEMPERATURE °C TEMPERATURE °C 
° 5 10 18 20 25 30 0 5 to '§ 20 25 30 : 

° (7.0)] 119.8) ° (65)] (9.5) 
. ‘ 

‘ ¢ . 

(17.0)9 419.8) (8.5) $ (9,3) 
' oo i i 2 7.09  $(9.8) 2 (a5) (9.3) 

: 
3 (17.009  $(9.7) 3 (8.5) 4(9.3) | 

i 
‘ § 

‘ (172.014 219.7) 4 (8.5) 3 (9.2) 
\ { 
‘ ' 

5 7.08 2A (10.0) 5 (8.5) § 8(9.2) 
ooo” § 

€ acorn E : 

= 649°(0.4) 712.0) z 6 (8.5) } J(8.8 
a. é o. r] uJ (] ad 
o | ° / 

70.2) (8.0) ? (8.5) 7 J(8.5) 
é 

; . 

08 (0.2) (7.0) e (8.5) 4 f(7.5) 
a 3 v 

@ 

9410.1) ? (6.5) 9 (8.5) § 0(5. 2) 

8 ae 

10-7 (0.1) (6.5) 10 + 9° (0.5) q (8.0) 

' ' 

11 40(0.1) » (6.3) " b (0.2) § (7.0) 

SEPTEMBER 14 OCTOBER 16 

2p!) $16.2) 2 
° 5 10 1's 0 3 10 1§ 

DISSOLVED OXYGEN (mg/£) DISSOLVED OXYGEN (mg/Z) 

KEY. EXXON MINERALS COMPANY 
CRANDON PROJECT ------- DISSOLVED OXYGEN | 

——— TEMPERATURE | 
© DISSOLVED OXYGEN / TEMPERATURE PROFILES 

FOR GROUND HEMLOCK LAKE - STATION GH 

JUNE TO OCTOBER 1980 

3.7—11-1 DAMES & MOORE FIGURE 2.4-6



TEMPERATURE °C TEMPERATURE °C | 
0 5 10 1S 20 25 30 0 5 io 15 20 25 30 

° (12.9) jtto.2) ° (8.6) (25.0) 
r { 

; a2)! (9.8) (8.6) 4 J (28.1) 
! ° \ 
! ae \ 

2 (12.6) § tise) 2 (9.2) (22.5) 
\ | \ 
( \ : 

3 (12.5) (9-8) | 3 (9.5), I (21.5) 
' \ 

€ | £ \ © 4 (12.0)¢ §(0.7) — 18.9)f 410.8) 
x / =e \ 
— 4 r \ a 4 G ' woos (12.8) ote) Oo 5 (13.5), ae 

& ~~ ---7-7 . 

6 (5.0)% 413.2) 6 (3.2)07° == J .0) 
y 

a . 
, / 

? (3.014 (12.8) 7 aye b 10.9) 
f / 

/ I 

+ worl hos) 8 jos) f (10.0) | 

JUNE 7 l JULY 7 
9 + (2.0) { (8.7) 9 Los) | (10.5) 

0 5 10 ‘5 ° 5 10 15 
DISSOLVED OXYGEN (mg/Q) DISSOLVED OXYGEN (mg/2Q) 

TEMPERATURE °C TEMPERATURE °C 

0 5 10 15 20 25 30 0 5 10 5.20 25 30 
° (5) T tars) 0 (94) [ (20.5) 

AUGUST 1 i  |SEPTEMBER 7 } | 
(9.2f (22.3) (9.4)4 (20.0) 

! | 2 (ong = $(22.3) 2 9.2) | (20.0) 
. 

i i 

3 (9.14 4 (22.3) 3 (9.0) 4 , (20.0) 
1 \ 

<= E | ! 
— 4 (9.1) 4 (22.3) — 4 (9.2)9 | (20.0) — 
xr x ; : x . — 1 
a. . \ a { ws (9.0)4 —f(22.2) O 5 (9.2)$ § (20.0) 

. t . 
“e ~. j 

: 6 (21.6) / “503.1 6 | 9.214 4 (20.0) 

re y 
; (18.3). . ot 5) 7 : (7.6) 0 b (20.5) 

o* | 4 
- ra 7 

8 (4.3). J 13.1) 8 (5.9) 7 h (21.0) 
/ / 

/ y 
9 (2.8) (12.2) 5 (3.8) , (22.5) 

0 5 10 15 o 5 10 15 

DISSOLVED OXYGEN (mg/Q) DISSOLVED OXYGEN (mg/2Q) 

KEY: 

------~ DISSOLVED OXYGEN 

———— TEMPERATURE EXXON MINERALS COMPANY 
. CRANDON PROJECT 

DISSOLVED OXYGEN / TEMPERATURE PROFILES 

FOR OAK LAKE - STATION G 

JUNE TO SEPTEMBER 1977



© _ Appendix 3.7-12 _ 

Wetland Water Hydrology Evaluation 

The information previously contained in Appendix 3.7-12 is included in Appendix 4.2-5.
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| SEPTEMBER 7, 1994 | 
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| 
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| 

CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 
An ETC Laboratory 2737 S. RIDGE ROAD 

| GREEN BAY, WI 54307-9012 

ATIN: RUSS JANESHEK | - 

320 Tesconi Circle JOBLINK: 811454 , 

PROJECT: 93C049 

Suite G 

ANALYSIS 

Santa Rosa, CA . 

95401 6010 & 7000 SERIES METALS 

Telephone 
SAMPLE DATE (707) 544-5570 SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

NUMBER POINT MATRIX DATE BY LAB 

Facsimile MF8190 CMSGFCC-01 SOLID 05-08-94 06-21-94 (707) 544-4906 MF8191 CMSGFCC-02 SOLID 05-08-94 06-21-94 
MF8192 ‘CMSGFCC-03 SOLID 05-08-94 06-21-94 
MF8193 CMSGFCC-04 SOLID 05-08-94 06-21-94 

® MF8194 CMSGFCC-05 SOLID 05-08-94 06-21-94 
MF8195 CMSGFCC-06 SOLID 05-08-94 06-21-94 
MF8196 CMSGFCC-07 SOLID 05-08-94 06-21-94 
MF8197 CMSGFCC-08 SOLID 05-08-94 06-21-94 
MF8198 CMSGFCC-09 SOLID 05-08-94 06-21-94 
MF8199 CMSGFCC-10 SOLID 05-08-94 06-21-94 
MF8200 CMWRF30101 SOLID 05-08-94 06-21-94 
MF8201 CMWRF30102 SOLID 05-08-94 06-21-94 
MF8202 CMWRF30103 SOLID , 05-08-94 06-21-94 
MF8203 CMWRF30104 SOLID 05-08-94 06-21-94 
MF8204 CMWRF30105 SOLID 05-08-94 06-21-94 
MF8205 CMWRF30106 SOLID 05-08-94 06-21-94 
MF8206 CMWRF30107 SOLID 05-08-94 06-21-94 

| MF8207 CMWRF30108 SOLID 05-08-94 06-21-94 
MF8208 CMWRF30109 SOLID 05-08-94 06-21-94 
MF8209 CMWRF30110 SOLID ; 05-08-94 06-21-94 

_ MF8210 CM-SGF-CC SOLID | 05-08-94 06-21-94 
MF8211 CM-WRF-301 SOLID 05-08-94 06-21-94 
MF8212 CMSLFO0501 SOLID 05-06-94 06-22-94 
MF8213 CMSLFO0502 SOLID 05-06-94 06-22-94 
MF8214 CMSLFO00503 SOLID 05-06-94 06-22-94 
MF8215 CMSLFO00504 SOLID 05-06-94 06-22-94 
MF8216 CMSLFO00505 SOLID 05-06-94 06-22-94 
MF8217 CMSLFO00506 SOLID 05-06-94 06-22-94 

(Continued) 

." This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
no responsibility or liability for the arive hereon or use hereof by anyone other than the above 
named client. 

| 

©. WQ) A _ Your “division of / Jennifer LY Rosebépry, V¥/General eee . Date 
APBI Environmental / 

Sciences Group, Inc. ! 

| 3.8=t-1 ue woe!



SEPTEMBER 7, 1994 : Page 2 @ 

| | SAMPLE DATE 
SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 
NUMBER POINT MATRIX DATE | BY LAB 

MF8&218 CMSLF00507 SOLID 05-06-94 06-22-94 
MF8219 CMSLFO0508 SOLID 05-06-94 06-22-94 
MF8220 CMSLF00509 SOLID 05-06-94 06-22-94 
MF8221 CMSLF00510 SOLID 05-06-94 06-22-94 
MF8222 CMSCF50201 SOLID 05-09-94 06-22-94 
MF8223 CMSCF50202 SOLID 05-09-94 06-22-94 
MFB224 CMSCF50203 SOLID 05-09-94 06-22-94 
MF8225 CMSCF50204 SOLID 05-09-94 06-22-94 
MF8226 CMSCF50205 SOLID 05-09-94 06-22-94 
MF8227 CMSCF50206 SOLID 05-09-94 06-22-94 
MF8228 CMSCF50207 SOLID 05-09-94 06-22-94 
MF8229 CMSCF50208 SOLID 05-09-94 06-22-94 
MF8230 CMSCF50209 SOLID 05-09-94 06-22-94 
MF8231 CMSCF50210 SOLID 05-09-94 06-22-94 
MF8232 CMSCF50101 SOLID 05-09-94 06-22-94 
MF8233 CMSCF50102 SOLID 05-09-94 06-22-94 
MF8234 CMSCF50103 SOLID 05-09-94 06-22-94 

| MF8&235 CMSCF50104 SOLID 05-09-94 06-22-94 
MF8236 CMSCF50105 SOLID 05-09-94 06-22-94 
MF8237 CMSCF50106 SOLID 05-09-94 06-22-94 
MF8238 CMSCF50107 SOLID 05-09-94 06-22-94 
MF8239 CMSCF50108 - SOLID 05-09-94 06-22-94 
MF8240 CMSCF50109 SOLID 05-09-94 06-22-94 
MF8241 CMSCF50110 SOLID 05-09-94 06-22-94 
MF8242 CM-SLF-005 SOLID 05-06-94 06-22-94 
MF8243 CM-SCF-502 SOLID 05-09-94 06-22-94 
MF8244 CM-SCF-501 SOLID 05-09-94 06-22-94 
MF8245 CM-WRI-100 SOLID 05-10-94 06-22-94 
MF8246 CM-WRI-CC SOLID 05-10-94 06-22-94 
MF8247 CM-SCI-501 SOLID 05-11-94 06-22-94 
MF8248 CM-SCI-502 SOLID 05-11-94 06-22-94 
MF8249 CM-RSI-002 SOLID 05-13-94 06-22-94 
MF8250 QC: CHARGES NOT APPLICABLE NOT APPLICABLE 06-22-94 

3.8-1-2
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di Rosa | | 

FOTH & VAN DYKE 

SEPTEMBER 7, 1994 . 
811454 

SAMPLE MATRIX: SOLID EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 200.3 6010 

Arsenic 200.3 7060 

Lead 200.3 7421 

Mercury 1471 7471 

ANALYSES PERFORMED BY HAZELTON ENVIRONMENTAL SERVICES INC 

ons | 

3.8-1-3



hl T ji PAGE 4 OF 4 

SALA ROSA | @ 

FOTH & VAN DYKE 
06 SEPTEMBER 1994 

EXECUTIVE SUMMARY 
ETC JOBLINK 811454 

SS SS SS ls eS GSU UOSSy 

On 21 and 22 June 1994 Hazleton Environmental Services (HES) received fish tissue samples from Foth & Van. 
Dyke. The cooler temperatures were both -0.7°C upon receipt at the laboratory; all samples were received 
frozen and in good condition. The samples were analyzed by HES as specified on the preceding page. 

At the request of Foth & Van Dyke, results are reported on both dry-weight and as-received-weight bases. The 
dry-weight results are reported on table SR72 of the Data Summary Report (DSR); the as-received-weight results 
are reported on table AR/72 of the DSR. Quantitative Results Data tables show both results on the same page; 
the dry-weight results are indicated with a Batch # ending in "D". HES chose a CLP-type report for this 
project; the % solids result for each sample may be obtained from the Form I pages included with the 
supporting data section of this report. 

SAMPLE PREPARATION: 

The samples were prepared for digestion in a room used exclusively for the preparation of samples. The 
samples were thawed slightly, chopped into pieces, and homogenized in an industrial blender under liquid 
nitrogen. All samples were stored frozen until extraction. One blender blank was prepared for the sample 
preparation episode for the purpose of detecting possible laboratory contamination. No analyte was detected 
in the blender blank with the exception of Manganese; this analyte was detected at 2.0 ug/L in the blank. 
The detection limit for Manganese in water is 0.4 pg/L. 

INORGANIC ANALYSIS: © 
The spike recovery for Lead for the Crayfish tissue matrix is 126 %, slightly above the QC acceptance range 
of 85 - 125%. Sample CM-WRI-CC was used for the matrix spike sample for quality control batch Q41424. The 
spike result for Manganese for the same matrix is -304%. This is acceptable because the sample concentration 
is four times greater than the spike amount added; therefore, the spike does not provide valid recovery data. 
All relative percent difference (RPD) values for duplicate analyses are within QC acceptance limits, with one 
exception. The Chromium duplicate sample for the Crayfish tissue matrix has an RPD of 34%; sample CM-WRI-CC 
was used for the duplicate sample for quality control batch 041424. 

Arsenic results for samples CM-RSI-002, CM-SCI-501, CM-SCI-502, CM-WRI-CC, and CM-WRI-100 were determined by 
Method of Standard Additions. 

Some samples contained unusually high concentrations of Calcium, causing interference in the determination 
of Chromium, Cobalt, Copper, Manganese, and Zinc. Applicable samples were diluted for proper elucidation of 
these elements. 7 

NOTE: Because this project does not require CLP protocol, comments made by the subcontract laboratory 
relating to CLP are not discussed in this executive summary. 

1sa Norosky, Program Manager Date 6 

3.8-1-4



vom ul 811454 | DATE: 09/01/94 DATA SUMMARY REPORT . 
7 PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: CM-RSI-002 CM-SCF-501 CM-SCF-502 CM-SCI-501 CM-SCI-502 CM-SGF-CC CM-SLF-005 CM-WRF-301 
ETC Sample Number: MF8249 MF8244 MF8243 MF8247 MF8248 MF8210 MF8242 MF8211 

Sample Date: 940513 940509 940509 940511 940511 940508 940506 940508 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 

Parameters : Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg .610 <.020 <.020 .590 .790  <.020 .030 <.020 
Cadmium mg/kg <.040 <.040 <.040 <.040 <.040 <.050 .660 <.070 Chromium mg/kg -450 .180 .200 510 630 .190 .170 .230 Cobalt mg/kg <.400 .040 .060 <.400 <.410 <.050 .070 <.070 Copper mg/kg 11.4 5.20 3.20 11.7 12.4 1.00 2.70 .890 
Lead mg/kg .080 .110 .040 .160 .100 .020 .070 .100 Manganese mg/kg 59.5 1.60 2.00 301 270 2.10 .860 1.60 Mercury mg/kg .050 - - .060 .060 - - - Zinc mg/kg 26.2 16.8 16.7 18.8 22.0 10.2 14.0 9.70 

Sample Point ID: CM-WRI-100 CM-WRI-CC CMSCF50101 CMSCF50102 CMSCF50103 CMSCF50104 CMSCF50105 CMSCF50106 bo ETC Sample Number: MF8245 MF8246 MF8232 MF8233 MF8234 MF8235 MF8236 MF8237 00 Sample Date: 940510 940510 940509 940509 940509 940509 940509 940509 
i Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 

i 

Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic | | mg/kg .540 .490 - - - - - - 
Cadmium mg/kg <.040 <.040 - - - - os - 
Chromium mg/kg <.380 .720 - - - - - - 
Cobalt mg/kg <.410 <.400 - ~ - - - - 
Copper mg/kg 17.3 13.3 - - - - - - 

Lead mg/kg . 780 .110 - - - - - - 
Manganese mg/kg 229 344 - - - - - - 
Mercury mg/kg 100 .070 .210 .140 .320 .150 .080 .200 Zinc mg/kg 24.7 29.8 - - - - - -



Joblink: 811454 , DATE: 09/01/94 DATA SUMMARY REPORT 
PAGE: 2 

Company: FOTH & VAN DYKE 

Sample Point ID: CMSCF50107 CMSCF50108 CMSCF50109 CMSCF50110 CMSCF50201 CMSCF50202 CMSCFS0203 CMSCF50204 
ETC Sample Number: MF8238 MF8239 MF8240 MF8241 MF8222 MF8223 MF8224 MF8225 

Sample Date: 940509 940509 940509 940509 940509 940509 940509 940509 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters | Units 

ZPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg - - - - - - - - 
Cadmium mg/kg - - - - - - - - 
Chromium mg/kg - - - - - - - - 
Cobalt mg/kg - - - - - - - | - 
Copper mg/kg - - - - - - - - 

Lead mg/kg - - - - - - - - 
Manganese mg/kg - - - - - - - ~ 
Mercury mg/kg .180 .250 .140 .150 .150 .210 .190 .180 
Zinc mg/kg - - - - - - - - 

Sample Point ID: CMSCF50205 CMSCF50206 CMSCF50207 CMSCF50208 CMSCF50209 CMSCF50210 CMSGFCC-01 CMSGFCC-02 
bs ETC Sample Number: MF8226 MF8227 MF8228 MF8229 MF8230 MF8231 MF8190 MF8191 

Sample Date: 940509 940509 940509 —~° 940509 940509 940509 940508 940508 
° Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 
}— 

by Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg - - - - - - - - 
Cadmium mg/kg - - - - - - = - 
Chromium mg/kg - - - - - - - ~ 
Cobalt mg/kg - - - - - - - - 
Copper mg/kg - - - - - - - - 

Lead mg/kg - - - - - - - - 
Manganese | mg/kg - - - - - - - - 
Mercury mg/kg .230 .190 .170 .230 .080 .200 .230 .190 
Zinc mg/kg - - - - - - - -



Joblink: 811454 DATE: 09/01/94 DATA SuMMARY REPORT 
PAGE: 3 

Company: FOTH & VAN DYKE 

Sample Point ID: CMSGFCC-03 CMSGFCC-04 CMSGFCC-05 CMSGFCC-06 CMSGFCC-07 CMSGFCC-08 CMSGFCC-09 CMSGFCC-10 
ETC Sample Number: MF8192 MF8193 MF8194 MF8195 MF8196 MF8197 MF8198 MF8199 

Sample Date: 940508 940508 940508 940508 940508 940508 940508 940508 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters | Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg - ~ - - - - - - 
Cadmium mg/kg - - - - - - - - 
Chromium mg/kg - - - - - - - - 
Cobalt mg/kg - - - - - - - | - 
Copper mg/kg - - - - - - - , - 

Lead mg/kg - - - - - - - - 
Manganese mg/kg - - - - - - - - 
Mercury mg/kg .350 .120 .210 .170 .380 .190 .220 .480 
Zinc mg/kg - - - - - - - - 

Sample Point ID: CMSLF00501 CMSLF00502 CMSLF00503 CMSLF00504 CMSLF00505 CMSLF00506 CMSLF00507 CMSLF00508 
Wo ETC Sample Number: MF8212 MF8213 MF8214 MF8215 MF8216 MF8217 MF8218 MF8219 
on Sample Date: 940506 940506 940506 940506 940506 940506 940506 940506 

| Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

| Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg - - - - - - - - 
Cadmium mg/kg - - - - - - . - 
Chromium mg/kg - - - - - - - - 
Cobalt mg/kg - - - - - - - - 
Copper mg/kg - - - - - - - - 

Lead mg/kg - - - - - - - - 
Manganese mg/kg - - ~ - - - - - 
Mercury mg/kg .580 . 740 440 .490 .950 .140 .600 .580 
Zinc mg/kg - - - - - - - -



Joblink: 811454 
DATE: 09/01/94, DATA SUMMARY REPORT 
PAGE: 4 Company: FOTH & VAN DYKE 

Sample Point ID: CMSLF00509 CMSLF00510 CMWRF30101 CMWRF30102 CMWRF30103 CMWRF30104 CMWRF30105 CMWRF30106 ETC Sample Number: MF8220 MF8221 MF8200 MF8201 MF8202 MF8203 MF8204 MF8205 Sample Date: 940506 940506 940508 940508 940508 940508 940508 940508 Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMG 

Parameters | Units 

SPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg - os - - - - - - Cadmium mg/kg - - - - - ~ - - Chromium mg/kg - - - - - - - - Cobalt mg/kg - - - - - - - , - Copper mg/kg - - - - - - - - 
Lead mg/kg - - - - - - - - Manganese mg/kg - - - - - - - - Mercury mg/kg .510 | . 780 -150 -400 250 140 .130 .410 Zinc mg/kg - - - - - - - - 

Sample Point ID: CMWRF30107 CMWRF30108 CMWRF30109 CMWRF30110 Lo ETC Sample Number: MF8206 MF8207 MF8208 MF8209 
CO Sample Date: 940508 940508 940508 940508 
AR Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

i 
Co Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg - - - - | Cadmium mg/kg - - - - 
Chromium mg/kg - - - ~ 
Cobalt mg/kg - - - - 
Copper mg/kg - - - - 

Lead mg/kg - - - - . Manganese mg/kg - - - - Mercury | mg/kg .390 .160 170 -130 Zinc mg/kg - - - -



Joblink: 811454 
DATE: 09/01/94 DATA SUMMARY REPORT : 
PAGE: 5 Company: FOTH & VAN DYKE | 

| Sample Point ID: CM-RSI-002 CM-SCF-501 CM-SCF-502 CM-SCI-501 CM-SCI-502 CM-SGF-CC CM-SLF-005 CM-WRF-301 ETC Sample Number: MF8249 MF8244 MF8243 MF8247 MF8248 MF8210 MF8242 MF8211 Sample Date: 940513 940509 940509 940511 940511 940508 940506 940508 Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters | Units 

EPA METHOD - 6010/7000 SERIES METALS (SR72) . 

Arsenic mg/kg 1.90 <.130 <.130 2.10 2.90 <.160 .140 <.130 Cadmium mg/kg <.110 <.190 <.200 <.130 <.140 <.310 3.20 <.400 Chromium mg/kg 1.40 -950 1.10 1.80 2.30 1.20 .840 1.30 Cobalt mg/kg <1.20 .220 | .340 <1.50 <1.50 - <.330 .330 <.430 Copper mg/kg 34.9 28.0 17.0 42.3 45.4 6.60 13.1 5.20 
Lead mg/kg .250 .580 .230 .560 .380 .160 .350 .600 Manganese mg/kg 182 | 8.40 10.6 1090 989 13.7 4.20 9.30 Mercury mg/kg. 140 - - 210 230 - - - Zinc mg/kg 80.2 90.2 87.5 68.1 80.5 66.3 68.2 56.4 

x Sample Point ID: CM-WRI-100 CM-WRI-CC CMSCF50101 CMSCF50102 CMSCF50103 CMSCF50104 CMSCFS50105 CMSCF50106 , ETC Sample Number: MF8245 MF8246 MF8232 MF8233 MF8234 MF8235 MF8236 MF8237 7° Sample Date: 940510 940510 940509 940509 940509 940509 940509 940509 > Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 

© Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (SR72) 

Arsenic mg/kg 1.70 1.50 ~ - ~ - - - Cadmium mg/kg <.120 <.120 - - - - os - Chromium mg/kg <1.20 2.30 - - - - - - Cobalt mg/kg <1.30 <1.30 - - - - - - Copper mg/kg 55.9 41.8 - - - - - - 
Lead mg/kg 2.50 . 340 - - - - - - Manganese mg/kg 740 1080 - - - - - - Mercury mg/kg .310 .210 .960 .680 1.50 .690 .370 .900 Zinc mg/kg 80.0 93.8 - - - - - -



Joblink: 811454 DATE: 09/01/94 
DaTA SuMMARY REPORT . 

PAGE: 6 
Company: FOTH & VAN DYKE | 

Sample Point ID: CMSCF50107 CMSCF50108 CMSCFS50109 CMSCF50110 CMSCF50201 CMSCF50202 CMSCF50203 CMSCF50204 
ETC Sample Number: MF8238 MF8239 MF8240 MF8241 MF8222 MF8223 MF8224 MF8225 

Sample Date: 940509 940509 940509 940509 940509 940509 940509 940509 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters. Units 

ZPA METHOD - 6010/7000 SERIES METALS (SR72) | 

Arsenic mg/kg a - - - - - - - 
Cadmium mg/kg - - - - - - - - 
Chromium mg/kg - - - - - - - - 
Cobalt mg/kg - - - - - - - - 
Copper mg/kg - - - - - - - | - 

Lead mg/kg - - - - - - - - 
Manganese mg/kg - - - - - - - - 
Mercury mg/kg .790 1.20 .620 .710 .700 1.00 .880 .850 
Zinc mg/kg - - - - - - - - 

Sample Point ID: CMSCF50205 CMSCF50206 CMSCF50207 CMSCF50208 CMSCF50209 CMSCFS5S0210 CMSGFCC-01 CMSGFCC-02 
~ ETC Sample Number: MF8226 MF8227 MF8228 MF8229 MF8230 MF8231 MF8190 MF8191 
OO Sample Date: 940509 940509 940509 940509 940509 940509 940508 940508 
be Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 

l 

= Parameters Units. 

EPA METHOD - 6010/7000 SERIES METALS (SR72) 

Arsenic mg/kg - - - - - - - - 
Cadmium mg/kg - - - - - - = - 
Chromium mg/kg - - - - - - - - 
Cobalt mg/kg - - - - - - - ~ 
Copper mg/kg - - - - - - - - 

Lead mg/kg - - - - - - - - 
Manganese mg/kg - - - - - - - - 
Mercury mg/kg 1.10 .920 .790 1.20 . 360 .940 1.20 1.10 
Zinc mg/kg - - - - - - - -



Joblink: 811454 
DATE: 09/01/94 DATA SuMMARY REPORT ° 

| PAGE: 7 Company: FOTH & VAN DYKE 

Sample Point ID: CMSGFCC-03 CMSGFCC-04 CMSGFCC-05 CMSGFCC-06 CMSGFCC-07 CMSGFCC-08 CMSGFCC-09 CMSGFCC-10 
ETC Sample Number: MF8192 MF8193 MF8194 MF8195 MF8196 MF8197 MF8198 MF8199 

Sample Date: 940508 940508 940508 940508 940508 940508 940508 940508 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters | Units 

ZPA METHOD - 6010/7000 SERIES METALS (SR72) 

Arsenic mg/kg - - - - - - - - 
Cadmium mg/kg - - - - - - - - 
Chromium mg/kg - - - ~ ~ - - - 
Cobalt mg/kg - - - - - - - | - 
Copper mg/kg - - - - - 7 - - 
Lead mg/kg - - - ~ - - - ~ Manganese mg/kg - - - - - - ~ - 
Mercury mg/kg 1.80 -620 1.10 . 860 1.90 1.00 1.10 2.20 Zinc mg/kg - - - - - - - ~ 

Sample Point ID: CMSLF00501 CMSLF00502 CMSLF00503 CMSLF00504 CMSLFO0505 CMSLFO0506 CMSLFO0507 CMSLF00508 
ETC Sample Number: MF8212 MF8213 MF8214 MF8215 MF8216 MF8217 MF8218 MF8219 

Sample Date: 940506 940506 940506 940506 940506 940506 940506 940506 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCM 

, Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (SR72) 

Arsenic mg/kg - - - - - - - - 
Cadmium mg/kg - - - - - - = - 
Chromium mg/kg - - - - - - - - 
Cobalt mg/kg - - - - - - - - 
Copper mg/kg - - - - - - - - 

Lead mg/kg - - - - - - - - 
Manganese mg/kg - - - - - - - - 
Mercury mg/kg 2.80 3.60 2.20 2.40 4.70 .690 3.10 2.80 Zinc mg/kg - - - - - - - -



Joblink: 811454 
DATE: 09/01/94 DATA SUMMARY REPORT ° 
PAGE: 8 Company: FOTH & VAN DYKE 

Sample Point ID: CMSLF00509 CMSLF00510 CMWRF30101 CMWRF30102 CMWRF30103 CMWRF30104 CMWRF30105 CMWRF30106 ETC Sample Number: MF8220 MF8221 MF8200 MF8201 MF8202 MF8203 MF8204 MF8205 Sample Date: 940506 940506 940508 940508 940508 940508 940508 940508 Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMCG 

Parameters | Units 

EPA METHOD - 6010/7000 SERIES METALS (SR72) 

Arsenic mg/kg - - - - - - - - Cadmium mg/kg - - ~ - - - - - Chromium mg/kg - - - - - - - - Cobalt mg/kg - - - - - - - | - Copper mg/kg - - - - - - - - 

Lead mg/kg - - - - - - - - Manganese mg/kg - - - - - - - - Mercury mg/kg 2.50 3.60 . 740 1.90 1.30 . 730 .630 1.90 Zinc mg/kg - - - - - - - - 

Sample Point ID: CMWRF30107 CMWRF30108 CMWRF30109 CMWRF30110 
Lo ETC Sample Number: MF8206 MF8207 MF8208 MF8209 | Co Sample Date: 940508 940508 940508 940508 
un Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

l . 
SS Parameters Units 

EPA METHOD - 6010/7000 SERIES METALS (SR72) . 

Arsenic mg/kg - - - - 
Cadmium mg/kg - - - - | Chromium mg/kg - - - - 
Cobalt mg/kg - - ~ - 
Copper mg/kg - - - - 

Lead mg/kg - - - - 
Manganese mg/kg - - - - 
Mercury mg/kg 1.90 .750 .800 .640 
Zinc mg/kg - ~ - -
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© 1993/1994 Aquatic Macroinvertebrate Inventory



@ © © 

Appendix 3.8-2 Table 1 | 7 

1993-1994 Aquatic Macroinvertebrate Inventory 

Crandon Project | 

| __Bphemeroptera | 1 | 2 | 3 | 4 | 5s | 6 | 7 | 8 [9 | wo 
| Stenonemasp§ | | WN | | M [NMA[ N [NmMal [| 

| __Parateptophiebiasp, {| | N | | | | NT CUT CT 
_Centroptiumsp, | tT EN | EN | TT 

Bacco, ||| TT 
-Stenacronsp, ||| EN | TT 

Batis ||| A Tm Af ma] Ma | | 
e | Ames, | | CT CT CT CT Cl TT 
EL Asonyeninsp, =| | | A TTT Tw TT 
| Bphemerasp, =| | | | TT 

| ____Leptophiebidae | M | | A | N | N | M | NM | M [NM| NM_ 
| Ephemereidse | | N [MAT Of | | TT 

_Ephemeridne =| | | EN | mM | Tl mM | OT 
|___Siphlomuridae | | | TE EE 
| Mesatoptera =| | | TT TT 
| Sitissp | TT A Pw A | | A 

Nigroniasp, | EN | MTT A mf TT 

[80-02/32-10]93C049 |



Appendix 3.8-2 Table 1 (Continued) 

|_stenonemesp, {| | | TEC CTCU 
| Parateptophiebiase, | | | | TT CT CCT Td 
__centropttomsp, | | | rT CUTE 

_Beeivcasp | | CT TT EET 
_swenacronsp, | | | TTT 
_ Betssp, | | Curt MT UT UT CET 
» [Ames | | TT 
© [____tsonyetiase, | TE 
"| ephemerasp, | | TT TE 

| _Leptophiebiidae | M | | [nm] TP] OTT” 
| Ephemereiidae {| | | | TEE 
__Bphemericse {| | ST | TEE 
| Siphionridse =| | SCd| AT UT CUTE CE CTT 
| Mesatoptera =~ {|_| ST | TTT TT 

sissy, | A | Tw | a [mata [| 
_Ngoninsp =| | CT CE CE CTE CE CT Td 

eo e | e
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Appendix 3.8-2 Table 1 (Continued) 

enone it itets [els ][«*«l7 el») 
Tpinewsp | || | TSS 
-oniserasge | tn fal | ~ pra) | 

-___stenciniss. | | w [mal ||» [xa ||| 
_ Hroptins. | | | |||} | |) 

- Macronpehus gabe | | | | a |||} 
| Stemetmiserenata | | | A TTT 

o | Gyvinissp P| 
G | Pattouytessp | ET 
ef ytisige TP Pm 

 Gyrinigae EE 
| Hiyaroprigae | | 

mite Em PO 
intern | 

Atherins ETT 
| chaoborusse, | TT 
a 

[80-02/32-10]93C049



Appendix 3.8-2 Table 1 (Continued) 

Pincus | tal | | ~~... 7 -oniosemness | | | ||} } 
-_seneinsn | | | | | |) | Lo 

[serpin | 
[ Macronyenusgabrasws | | | | | || ||P 
-_stemeimiseromin | | | | | |} |) 

Lome Po 
e | Pewodytessp, | | TT TT 
b | pytisitae | mw [maT TTT Tw TT 

Gyrinitne | M | UT UP Pw Tw | 
vero | | | | ]a ||| |.) 
imige | 
itera | TT 

| theringp | ET 
| Chaoborus sp | EEE 
_Simutiumsp- | 

[80-02/32-10]93C049 
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Appendix 3.8-2 Table 1 (Continued) 

____Pintera cont) ft | 2 | 3 ts Ts [6 [7 fs [9 [| 
| __—Chironomidae | M | | A | UN [Mal Mm [wma] [nal mM _ 

Tiputitse | NP tw | Pw TT 
simatiwees | | | | | w] [sal | pn 
ehactoriae st | | Sd) TS 

-eatsee iP Sd dP) 
| Stratiomyidse | | 

. [_tarwnie pal — |) | | > 1p 
Cf atneritsae | PT 
o | emiptera | | 

(tattocensp «| «| SY i 
Ranta. «4 | | | 

-_teosiomn | |_| |. | || | 
ovis | | | [ow [oe [a 

Notonectitae | | 
Neisseria 

Gerritae | 

[80-02/32-10]93C049 |



Appendix 3.8-2 Table 1 (Continued) 

Seems pw pedo [ete eT A 

__Tiputiae | Ew Pw PT 
_simuitae | tT CP 

___Chaoboridae | FT TT TO 
Puttar Tw 

» |___Stratiomyitae | | TTT 
G [___tabanigne | PO 
“| atheriisae | | TT 

Hemiptera | | ET 
| __tethooeruss, | | ft A TT 

—Ranatrasp, | Et Pw PT 
| __Beostomasp. | | | dE wT cw TT 
| covinitae | mM | M | tM] fs Tl TT 

| __Notonecitae | M | [mal of a tof fw TT 
Nevisee | TT 
Gerritae | 

eo. @ | @
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Appendix 3.8-2 Table 1 (Continued) 

__Hemipteraceont) fr Ta Tos Toe Tos [Te [7 [Ps fo 7 [ Beiosomarine | |_| || J} | 
—edomats TT 

__Aeschnas TTT s Toa [sf o Pmal | w 
___Aeschna canadensis | TTP a Acs emerta | | +f | + da [Aescina uberis | | | | | |) a » | Acscimumboss | | | || | | a 

Bf Amar jumis | 
“| Aria fumipennis vioweea [| | TT 
[Arigomphus coms | ua] | || a) a} [Basneshoa amass uA | a | ws [gal Nmaal a | ow | aaa [bayeravinoss | A tN faa] | | [wma] ] 

____Catoptennsp, | TT Tm [uf ns [OT 
___Calopteryraguabitis | fy | os fsa ft oxa [fs TT caiotenxmacsine | |» | | 3 | a [| a pT 
____caltnemisetsa | TT 

[80-02/3 2-10]93C049



Appendix 3.8-2 Table 1 (Continued) 

| _Belostomatiae | S| S| S| S| dE Nh TUT ETT 
| Odonata | CT CT CT 
| Aeschnasp, | M | M {| Msat nw | nat a | [| [| 
| Aeshna canadenssis | | | S| S| | | Pv 
| Aeschnaemerita {| =| =| S| S| TET 
| Aeschna tuberculifera | | =| | S| S| S| Tl 
| Aeschnaumbrosa | | S| | CE CE TTT 
me [__—Anaxjunius | | AT ATT lv 
“ [__Argia fumipennis viotcea | | | ss | | S| TT 
| Arigomphus cormuts | | | | S| ta | ot | ty [yi 
| Basiaeschna janata | | uA | oy || Uw TTT 
| Boyeriavinosa {| S| S| | dE A] TT 

LL Calopteryxsp, | TT Tt ET 
| Calopteryxaquabitis | | S| S| S| TEs 

eeregrmaie [TL 
__Calithemisetisa | TT TE Cl Tl | sy 

| eo. e ®
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Appendix 3.8-2 Table 1 (Continued) 

___Odenatacont) fr | 2 fos fe os [os [7 [os Ps [0 [coensgion | | | || [|| pw pow [Gonduegatermacsins | |» [wa] | [|| 
___Cordutinsurtess | TP [na 

____Didymopstransversa | TTT 
__Dorovorautatbera | | Ts Pa PO 

__Dromogomphus spinoses | | | TT Tw oy TT 
of ____Enattegmasp, | TP 
Cf__Bnatiegma ebriam | | TE 
e[ enaegmarageni fs PT 
__Bpitheca(retragonuria) sp- | | Ts Pe Ts [os T—~Friticnems | | pat ar ||P 

__Fritnecaymosura | |p Ts TTT 
_Fritheca princeps | | Ts TT 

___Epithecaspiningera | | | TE 
__Gomphuss | | Ew TT eee ee viridifrons) 

_Gomphusentis ta | ww Ts fs TT 

[80-02/32-10]93C049



Appendix 3.8-2 Table 1 (Continued) 

(covnagrons, pw | [ft] | ~ [| >. Gonduegatermacits |_| | | [wal ||. 1. 1 
___Cordutiashurtet | Mm | Ma | TT | na | [at y [oy | 

pitmopevranvens faa | ||. |}. ) 
| _Dorocorduiatibera | | os | Tw Pv y [ 

Dromogompnus ins | | | | || |} } 1 
»[__tnatesmase | | | ||. | 
¢ | enategnaetiom | | | | | ||| | 5 [-_tnaegnamagens | |v | | 3 }s |). | py lo [piesa Tesagonorin ss [wa | 3 [aa] | |} | | | TEritcacns sd S| | S| ts | 
- piteca grou | | al || ||| |v law 

__Bpitheca princes, | TT Tv a 
| ___Bpitheca spiningera | | tsa Ts PT [a 
_Gompmussp | TT eee viridifrons) 

Gomphusextis | | TE 

[80-02/32-10]93C049 
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Appendix 3.8-2 Table 1 (Continued) 

Odonata cont) | | 2 fs Poa [os Tos Pa Ts [oe To Gomphusinesstions |_| | | ws | a [mi [a | 11 eee ee ee 
-__Gomphusspicatss | TP Te PO Pe Gompis wiatons | | |) |}. | 

—— [ompscompman se | |_| |_| | 
> [__Gomphus(Gomphures sp. | | FT Tw Pw PT 

© [__Gomphusciviogompms) <p | | || | ™ [a [mi [11 | compmcranogomeiy ss | [| || ~ ||} | [Hagen evisyis | | 3 | 3 [mal [wwal ay |] 1 -—tstinuravericais | | [3 | ~» || n [w )™] [wo [_—twtonaata | | | |||} Jal Ptestesenins? | | |) |} | 
__testesrectangutaris || TT 

| __—ewcorrhininsp- | PP Po i PO -inwcontinintigs | | | ||} |) pa 
[___tevoontinin gos | | | | | |} [> 1 

[80-02/32-10]93C049



Appendix 3.8-2 Table 1 (Continued) 

[Gomphus nests | | | | | | | | | | | 
Gomphusivins | | | | [2}s] 1} be | 

-—compinsspiatw _fsatayfs] | | || [>ypy > 
-Gomphusvcizos | | | ~ 1 | {|-1-|. 1-0] 
[GompnustComring) |_| | |. | || PPL 
-—Gomphus(Gompiure sp | | ||| | |. P 11 

» | compnasvogmrins ss |_| || || |. P| 
© [____Gomphus(Phanogomphus)sp-__ |_| | | | | Tf TTT 
S [Hagens revises | | | 1-1 | | > 1 Ly bh 
[isimravericais | ||| }s |. 11 
(_tatonajain fs fav? | Js] || lar | 

testes curs? + | | tt tT TP 
testes ecngiars | | ||. | | 11 
Levering. | | || 21s} [ml [a | 

-__teveortnin rigs | a] [at | las|} | [sal 
____teworthinia gracias | PT AT oT | ET CT TT 

[80-02/32-10]93C049 
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Appendix 3.8-2 Table 1 (Continued) 

Odonata coms) | a | 2 fos | «fos fos | 7 [es To [io 
____Leworthiniaintacta | | | TT 

tewcontinia poxims | | | | |} | | 
tibet 

___ibettutaputcnea | Et 
| __Hibettulaquadrimacuiata | 3 | Ts | TT Po Ps 
| ___Macromiaitinoiensis | | Tt | Ps | 

» [___Nehatenniairene | EE 
© [L____Ophiogomphus sp. | | tM Pm TT 
3 [____Ophiogomphusearotws | | ow | TT 
__Ophiogomphus cotumbrins | | 3 | ua | TT TT 
| Ophiogomphus rupinsutensis | | oy | va | | TTT 
| Somatochtorasp. | | | 
-Somstochora ina | | | | | || | 1 
| Somatochiora foreipata | | FE | 
| Somatochiora kennedyi |_| | | TE TT 
| Somatoehiora minor | Ma | | | TT 

tibetan | PT 

[80-02/32-10]93C049 |



Appendix 3.8-2 Table 1 (Continued) 

[teveortnininaca | | [3 | | s || « ty t [Leveortininprosme | | |_| | a [| LLY 1 ttatiin dt S| 
| __tibettta putchetta | TT Ts TT Tv fo 

-__Libettuia quadrimacntata || TT Ts | m [ y fayf 
| __Macromiaitinoiensis, | [| TT 

» [___Netwemiairne | | | PP | 
© [____Ophiogompmusse, | TT TT TT 
= | Ophiogomphusearotss || | TT TT 
__Ophiogomphus cotumbrimss | | TT TT TT 
__Ophiogomphas rpinsutensis |_| | | TT TTT 
____Somatochiorasp, | TT TT Ew TP 
| __Somatocniora ctongata | | | | Ts Pat fT UT 

somaiocion trips | | | | [|_| | Pe 
| __Somatochiorakennedyi || | | TTT 
| ___Somatochiora minor | | TT Pa TTT 

[__tiatuinnin | | | | fs | Le et 

[80-02/32-10]93C049 
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Appendix 3.8-2 Table 1 (Continued) 

ee PE Eee 0 

- Somatotiorswaint | | | |. | ||} 
[somaicetiorawitsmons | | | 3 || | | a |} 

 syiogomphvabisyis | | | 3 || |} | |. | 
_soiussn | | CT 

-Swiunusamio | | ||| | Pt 
syturwesnaaes | | 3 | || ps | | Ue = [sons PP dT a Po | 

P | Smpeirumecsitem | [| | |_| |} -¥ |) 
© |_ Sympetrum obirasum | | TT Te PT 

ewomagrion conan | |__| | | | |_|} | 
Amphipode | MAT ON | [NMA] NMA| NM | wma] mM [| 
Biwin  N | wT Tw fT ow TT 

éatronote | | | fs» ps | tw |) 
[otiwenaes | | x |] | dp» paw |S 
-_tevitoners | | | tral {||} 
[___eopots | | | | »j[w[xr|]» |] t. 
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Appendix 3.8-2 Table 1 (Continued) 7 

Semavoion asst | | | |] toa ot Simatsioa vita | | |p — soigomnsatisyas | | | || LT sons) 
| Syurusamnicola | | | TCT TT 

Syiurussenddes | | OT CT CT TTT PT 
» |____Syturusspinices | | TEE 

R [____Sympetrumobtrsum | | TT Ct TUT OE Td 
__Chromagrionconditum | | oT *® | OT dT | UE OT OP OT 

tome Ps Paonia TT A 

win | TE Cl Pe TT 
| Gastropods | | TT Tl PT 
| otigecactn | | Tm mM | TO OT OP oT 
| tevidowtera {| | | TT 

eee | | TIE 

eo Ps e
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Appendix 3.8-2 Table 1 (Continued) 

| 

ot aes Ps Ta Te [of wn imines Ts x Pa a _—Pamrins Tw PT 
toned te OT Pw [xt ow [| 

_——ticontere PT 
[Netra | | |_| ||) os Po ___Hydropyehesp, [Tw Tw [ow [wa | wa | [| » [__ Gemaopytess | | | a [ea | ow [ona pona DD ; es 

_——Motinasp, PP a /cemoinne | | | | |. | 
__Newesipsss fT PP 
__seodess fT 

| Bractycentrussp- [| TPT Es PU [Piygmeite ——s| | ~1 ~x[>s|s~ |. twalwtnay 
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Appendix 3.8-2 Table 1 (Continued) 

ew | ie Pots | it To its | [oo fia 
| iHiruginen = | | CT CET 

| Plamarinans = | CU] CT CT CT CT CTE 
| teopoda | S| | CM NMAl oT TT 
| Tricoptera = | || CT TE 

| __Nyctioptytaxsp, | | CT CT CT CE 
_____Hydropsychesp. | S| S| CEN | A TTT 

S [_____Chematopsychesp§ | | tt ET 
i | Mysticidessp, | S| CT | CT EE 
° | triaenodessp§ | | | | CT TE 

_Mollanasp, = | vA | UTE 
Cemotinasp, | S| CL CEM | TUT 

__—Neurectipsissp. | S| SC] | | 
| Scoessp, = | S| CT CT CT 

| __Brachycentrussp, =| | S| S| S| S| 
|___Phiygancidae | M |MA|MA{ N | N | N{ N]M] | | 

e.. @ e
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Appendix 3.8-2 Table 1 (Continued) | 

__Tricoptera cont) | 1 | 2 [os [oa [os Tos [7 fs [os 7 
__Limnephiaae | M [| Mw [em | nw [ma | na [ma [nna | nana | 

 Motamnisae | Te se 
___Povyeentropoaigae | | | oP aT PT 
___Gilossosomariane | | NTT PT 

—— [“Brsctycentisse |» pw | w ] |p |p 
___Hiydropsyehigae || Ma | wm [om [| mM [om [TP 

ef rieoptera TT 
pL Paracapniasp- J | NTP 
S| acrocuriase | | |_| ||} | | 

_Paragnetisasp- | | NTT 
___Chioropertizae | | wT TT 
___renigae | wT aw PO 

Petar | tT utc] UT 
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Appendix 3.8-2 Table 1 (Continued) 

/__Limnephiiaae | wa [ Ma | ma | nM [Nwa|Nmalnmal mM | [| 
__Motannitne | M | Tm PT 

___Polyeentrpoaisae | | | Tw TT 
___Gtoswosomatidae | | | TT TO 

__Bractyoentitae | TP 
tveropseriwe | | | |» | || TL 

2 | _rreoptera | | 
t [Panama | [| ||» |} 
S| Acroneurinse | TT 

___Paragnesinasp» | | | TT 
—— L__coropenigae fT 

renee | TE 
____reogitae | OT CT CT 

[80-02/3 2-10]93C049 . | 
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Appendix 3.8-2 Table 1 (Continued) | 

Notes: 

N = November 93 

M = May 94 
J = June 94 

Y = July 94 
A = August 94 

Site Location 1 = CMC-AB-SC-250 Site Location 2 = CMC-AB-SC-300 
Site Location 3 = CMC-AB-SC-301 Site Location 4 = CMC-AB-SC-501 
Site Location 5 = CMC-AB-SC-502 Site Location 6 = CMC-AB-WR-301 
Site Location 7 = CMC-AB-SGI-CC Site Location 8 = CMC-AB-SK-005 
Site Location 9 = CMC-AB-SL-005 Site Location 10 = CMC-AB-DL-005 

bo Site Location 11 = CMC-AB-DH-005 Site Location 12 = CMC-AB-DL-005 
co 4 —r-—dSSite Location 13 = CMC-AB-RS-005 Site Location 14 = CMC-AB-12-9 
"> Site Location 15 = CMC-AB-MS-100 Site Location 16 = CMC-AB-HS-005 | 
N Site Location 17 = CMC-AB-HC-100 Site Location 18 = CMC-AB-PP-005 

Site Location 19 = CMC-AB-RR-100 Site Location 20 = CMC-AB-HL-200 | 
Site Location 21 = CMC-AB-PK-200 | 

Prepared by: WMW 
Checked by: JJA 
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© — 1994 Tricoptera and Ephemeroptera | | 
| | Light Trapping Inventory |



e © © 

Appendix 3.8-3 Table 1 

| 1994 Tricoptera and Ephemeroptera Light Trapping Inventory 
Crandon Project | 

tricoptera tt fe fs fe Pos fos | 7 [os [oo [ 
ee 

____Helocopsyene boreats | | x | x | x [ot x | fT 
| Hyaropttitae | | TT 

| __Agrayica muttipunctata | | tT x PO 
» |___Hydroptitajackmanni fT TT 
© | Hyaroptitawaubesiana | x | | TET 
~ | orthotrichia cristata | x | TT ET 
| Onyethira michiganensis, ||| TT x Tx TO 
| Bydropsyenidne || TT 
| Ceratopsychemorosa | xX | | TT x PT x 
| Ceratopsyche stossome || | | TT x Px TT 
_Ceratopsycne spama— | | x TT x TT 
| Ceratopsyehewatkeri | x | TT TT x TT 
| Cheumatopsyenecampyla | x | | | TT xe | 
_Cheumatopsyene graciis | | x | TT TE 
| Cheumatopycheora | | | | x TTT 
| Cheumatopyene peti | X | | | xT x Tf x | Tf x 

[80-02/32-10]93C049



Appendix 3.8-3 Table 1 (Continued) 

| Hydropyehebeteni | x | [| x [ x | x | x | x | [x] x, a 
uty 

_benidostomatitne || | | TE 
| Lepidostomabyanti_ | | | El x | x | UT x TU 
_teptocerite | | | TTT 
| Ceracteaaricttes | x | | TTT x 

o | Ceracleacancenata | x | | TE x | x TO 
Cf | Ceracteatarsipunetata | x | | x | | x | UE 
© | Ceracteatranwversa | x | x | x | [| x | of x [ [ [| 
| Leptoerus americanus | x | | | | x | x | x [x [x [x 
__Mystacidesimeerjeora | | | | | x | 
__ Mystacides seputchratis_— | | | | x | x | TTT 
- Oecerisavara | x | TTT x Px 
| Oecetiscinerascens | | | | | x [EE 

| Oevetisosteni ||| x Px Px Px 
_Oeeeris persimiis | x || TT 
_Triaenodes aris | || | CE x | TE 

[80-02/32-10]93C049 
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Appendix 3.8-3 Table 1 (Continued) 

/___Tiaenoaes aipss | x | | x | x TT x TT 
___Triaenodes igntus | | x | ot x TT 
| ___Triaenodesinstus | x | TTT x TT x 
| __Trienodes marginatus | | TT OT x Tx POT 

-_thierodesarass | | | || x |} | | 
___Himnephititoe | OT TE 

| ___Anabotiabimacuiata | | TT Tx TO 
© | ___Anabotiaconsocia | | | x | x | TT 
pe [__ Hydatophytexargus | TT x PT 
“| Pitostomis ocemitera | x | x | x | x | x | of x [x [xT 

____Piilostomis semitascita | x | | x | of x | of x | x [xf 
| ____Potyentropoditne | | | | TT 
____Nectiophyiaxainis | x | | x Px PO 
| ___Nvctiopiylaxmoestus |_| x | x | x | x | of x | ft ft 
| __Polyeentropusaureos ff | | TT x Px 
____Polyeentropus cinereus | _x | x | | of x [| tf ff x 
|___Polycentropusconfusus | | x | | x | TT TT 
___Polyentropusinterruprus | x | | | | x | x | x [of xf 
|___Povyeentropuspentus | | | TE x TT 
[80-02/32-10]93C049



Appendix 3.8-3 Table 1 (Continued) 

| __Poyeentropusweedi | =| | x TT x Px [x TT x 
|___Povehomyiitae | | TT 

__typeciversa | TT x 
| ___Pychomyiatavida | x | x | TT x TT x 
| ___Seicostomatine | | | TT 

_Avarodestibatis | | Tx 
| ___Caenistatipemnis, | | x | TT 

@ [____—Caenisamicn | x | TT xe Px Px PO x 
F | ____cacnisyount | TE x PO 

paris | x 
| Proctoconsp, | OE x | TE x 

____Proctocon rubropictum | | | | CT x | TT 
| Catbaetistctuans | x | | Tx Tx | x PT 

| __Stenonema modestum | | x | | TP 
| Heptageniiaae | | x | | Tx 
| Stenacrom interpunetatum | X | | | | x | TT 
| tewerooutasp, | TE x 
| Siphionurusattemmatus | | x | Tt x Tx PO 

onychiasp | | TC x | 
[80-02/32-10]93C049 | 
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Appendix 3.8-3 Table 1 (Continued) 

X = Species Trapped 

Site Location 1 = CMC-AB-SC-500 Site Location 2 = CMC-AB-SC-300 
Site Location 3 = CMC-AB-SC-200 Site Location 4 = CMC-AB-OC-200 
Site Location 5 = CMC-AB-HL-200 Site Location 6 = CMC-AB-MS-100 
Site Location 7 = CMC-AB-HS-005 Site Location 8 = CMC-AB-SK-005 
Site Location 9 = CMC-AB-SL-005 Site Location 10 = CMC-AB-SGI-CC 
Site Location 11 = CMC-AB-DH-005 — Site Location 12 = CMC-AB-DL-005 
Site Location 13 = CMC-AB-RS-005 — Site Location 14 = CMC-AB-12-9 | 
Site Location 15 = CMC-AB-MS-100 — Site Location 16 = CMC-AB-HS-005 

Site Location 17 = CMC-AB-HC-100 — Site Location 18 = CMC-AB-PP-005 

Site Location 19 = CMC-AB-RR-100 Site Location 20 = CMC-AB-HL-200 

Site Location 21 = CMC-AB-PK-200 

Prepared by: WMW 
” Checked by: JJA 00 . 

ds 
bh 
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Appendix 3.8-4 _ 

© | 1993/1994 Raw Macroinvertebrate Collection Identification 
| | Including Light Trapping Results and 

: Odonata Exuviae and Adult Lists



me 1949 Hickory Ave. 
: | Florence, AL 35630 

© | . Dec. 27, 1993 

Bill West | 
_ Foth & Van Dyke 

2737 Ridge Road 
P.O. Box 19012 

. 
Green Bay, Wisconsin 54307-9012 

- Dear Bill: 

I have completed the task of searching through the November macroinvertebrate samples and 
identifying species on WDNR’s list of species of special concern. Enclosed are the data sheets. 

Note that for each sample I have listed all groups present, but only went to the lowest taxonomic 
_ level in groups that contained species of special concern. This looks like it might have taken a lot 

of time, but it did not because I can identify these insects to the level indicated without keying or 
examining them under high magnification. I thought it might prove useful if you had a list of 
what was in the samples besides the groups of special concern. I did not enumerate any of the | taxa, but can do so for the species of special concern if you need these data. 

In summary, samples that contained Odonata of special concern were: CM-RS; CM-HC; CM-SC- 
300; CM-SC-501; CM-WR-301; and CM-WR-302. | : 
The only samples containing other groups of special concern were: CM-SC-300, CM-WR-301, and 

— CM-WR-302. 

© _ The riffle beetle genus Stenelmis (family Elmidae) is large (many species, at least 10 of which occur in Wisconsin). Several are quite common. Your samples contained mostly larvae, but one sample _ had one adult and another had 3 adults. However, these adults appeared to be females. I did not attempt to key these further as it is best to have males for specific identification. Adult riffle . ’ beetles can be collected from the water, but they cling quite tightly to twigs, stems and other 
debris, so hand picking bottom materials is the best method. I believe also that they are attracted to UV fight in the summer. I doubt that we will ever be able to identify larvae to species, so a 7 | _ Special effort should be made next summer to get adults if we are to find whether or not S. 
douglasensis or S. knobeli are present in the area. The only other genus found containing a species __ Of special concern was the caddisfly Triaenodes. Adults of this group should be found rather early in the season (May?), and sweeping streamside vegetation and UV light traps are probably the __ best methods for collecting them. At least 8 species occur in Wis. 

The average length of time I spent ona sample was 4 hrs, so the average cost per sample is $160. Total charge for the 11 samples is $1760 (invoice enclosed). Several samples were quick and easy, _ whereas SC-501 and WR-302 took a long time because of all the debris to pick through. Because 1993 is now at end, I was wondering if I will be paid soon for completion of this task? 

Please let me know if there is anything else I can do to help you with the report for this part of the work. 

Sincerely yours, | 

© Ken Tennessen 
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Crandon Mine Project 

Sample # | S 

Common Name (Order) = CFaamily Genus 

CN-SL (I1/93) 
| mayflies (Ephemeroptera) Leptophlebiidae not ident. further 

alderflies (Megaloptera) Sialidae Sialis sp. 
caddisflies (Trichoptera) Leptoceridae Setodes sp. 

: " Limnephilidae not ident. further 
" Molannidae not ident. further (empty cases) 
" Polycentropodidae Nyctiophylax sp. 
" . Cernotina sp. 

aquatic beetles (Coleoptera) Gyrinidae Dineutus sp... 
" Dytiscidae not ident. further... 

aquatic flies (Diptera) Chironomidae not ident. further 

CM-RS (11/93) 
dragonflies (Odonata) Aeshnidae Aeshna sp. * 

" Corduliidae Somatochlora sp. * 
damselflies (Odonata) Coenagrionidae Chromagrion conditum 
aquatic bugs (Hemiptera) Belostomatidae Lethocerus sp. 

" Nepidae Ranatra sp. 
" Corixidae not ident. further 

alderflies (Megaloptera) Sialidae Sialis sp. | 
caddisflies (Trichoptera) Limnephilidae ' not ident. further 

| " Phryganeidae not ident. further 
aquatic flies (Diptera) Chironomidae not ident. further 

" Tipulidae not ident. further © 
scuds (Amphipoda) not ident. further 
clams (Bivalvia) not ident. further 

CM—OL (11493) 7 , 
mayflies (Ephemeroptera) . Leptophlebiidae not ident. further 
dragonflies (Odonata) Corduliidae Cordulia shurtleffi 

" Libellulidae Libellula quadrimaculata 
damselflies (Odonata) Coenagrionidae Ischnura verticalis 
aquatic bugs (Hemiptera) __ Corixidae not ident. further 

" Notonectidae not ident. further 
caddisflies (Trichoptera) Limnephilidae not ident. further 

" Phryganeidae not ident. further 
- " Polycentropodidae not ident. further 

" Molannidae not ident. further (cases only) 
aquatic beeties (Coleoptera) Gyrinidae not ident. further 
aquatic flies (Diptera) Chironomidae not ident. further 
aquatic worms (Oligochaeta) not ident. further 

CM-HC (11483 
: mayflies (Ephemeroptera) Leptophliebiidae_—_—. not ident. further 

dragonflies (Odonata) Aeshnidae Aeshna sp. * 
caddisflies (Trichoptera) Limnephilidae not ident. further 

" Phryganeidae not ident. further 
aquatic flies (Diptera) Chironomidae not ident. further 
scuds (Amphipoda) not ident. further 
snails (Gastropoda) not ident. further 

3.8—-4—2
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| CM-SC-300 (11/93) 
mayflies (Ephemeroptera) Ephemerellidae not ident. further 6 " | Heptageniidae Stenonema sp. 

" Leptophlebiidae Paraleptophlebia sp. 
stoneflies (Plecoptera) Capniidae : Paracapnia sp. | | " Chioroperlidae not ident. further 

" Perlidae Acroneuria sp. 
" " Paragnetina sp. 

: dragonflies (Odonata) Aeshnidae Boyeria vinosa 
" Gomphidae Ophiogomphus carolus * 

| fishflies (Megaloptera) Corydalidae Nigronia sp. 
caddisflies (Trichopera) Hydropsychidae Hydropsyche sp. 

| " Glossosomatidae not ident. further 
Limnephilidae not ident. further 

aquatic beetles (Coleoptera) Elmidae Optioservus sp. 
" " Stenelmis sp..2 

aquatic flies (Diptera) Athericidae Atherix sp. " 
" Tipulidae not ident. further 

| aquatic worms (Oligochaeta) not ident. further | 
scuds (Amphipoda) _ Gammaridae not ident. further 
clams (Bivalvia) not ident. further 

CM—SC—501(11493) | 
mayflies (Ephemeroptera) Baetidae Centroptilum sp. 

" Ephemeridae not ident. further 
" Leptophlebiidae not ident. further 

dragonflies (Odonata) Aeshnidae Aeshna sp.* 
| " . Basiaeschna janata 

| " Gomphidae Gomphus (Phanogomphus) sp. 
damselflies (Odonata) Calopterygidae Calopteryx sp. 

© | . Coenagrionidae Ischnura verticalis 
aquatic bugs (Hemiptera) Corixidae not ident. further 

. alderflies (Megaloptera) Sialidae Sialis sp. 
caddisflies (Trichoptera) Brachydentridae not ident. further 

" Hydropsychidae Cheumatopsyche sp. | 
" . Hydropsyche sp. 
" Leptoceridae Mystacides 
" Limnephilidae not ident. further 
" Phryganeidae not ident. further 

aquatic moths (Lepidoptera) Pyralidae _ not ident. further | aquatic beetles (Coleoptera) Dytiscidae not ident. further 
" Gyrinidae not ident. further 

aquatic flies (Diptera) Chironomidae not ident. further 
oO crayfish (Decapoda) ‘not ident. further 

scuds (Amphipoda) not ident. further 
pillbugs (Isopoda) not ident. further 7 . 
aquatic worms (Oligochaeta) not ident. further 
planarians not ident. further 
clams (Bivaivia) not ident. further 

| snails (Gastropoda) not ident. further 
, fish not ident. further 
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CM—SC—502 (11/83) 
mayflies (Ephemeroptera) Leptophlebiidae not ident. further 

" | Heptageniidae Stenonema sp. © 
dragonflies (Odonata) Aeshnidae . Anax junius 

" " | Basiaeschna janata 
damselflies (Odonata) Calopterygidae _ Calopteryx sp. 

. caddisflies (Trichoptera) Hydropsychidae Cheumatopsyche sp. 
' . Hydropsyche sp. 
" Limnephilidae not ident. further 
" Phryganeidae not ident. further 

| aquatic flies (Diptera) Chironomidae not ident. further 
" Simuliidae not ident. further 

| crayfish (Decapoda) not ident. further 
scuds (Amphipoda) | Gammaridae not ident. further 
pillbugs (lsopoda) not ident. further 
snails (Gastropoda) not ident. further e 
clams (Bivalvia) not ident. further o 

CM-WR-301 (11.93) | 
mayflies (Ephemeroptera) Baetidae Centroptilum sp. 

" Baetiscidae Baetisca sp. 
wos Heptageniidae Stenacron sp. 
" " Stenonema sp. | 
" Leptophlebiidae Paraleptophlebia sp. 

dragonflies (Odonata) Gomphidae Dromogomphus spinosus 
" " Gomphus (Gomphurus) sp.* | 
" " Hagenius brevistylus 
" " Macromia illinoiensis 

damselflies (Odonata) Calopterygidae Calopteryx sp. 
. Coenagriondae Ischnura verticalis 

aquatic bugs (Hemiptera) Corixidae not ident. further 
caddisflies (Trichoptera) Hydropsychidae Cheumatopsyche sp. | 

| " " Hydropsyche sp. 
" Leptoceridae Triaenodes sp. * 

; " Limnephilidae not ident. further 
" Phryganeidae not ident. further 

aquatic beetles (Coleoptera) Elmidae Stenelmis sp. * | 
aquatic flies (Diptera) Tipulidae not ident. further / 

: aquatic worms (Oligochaeta) not ident. further 
crayfish (Decapoda) not ident. further ~ 

. scuds (Amphipoda) Gammaridae not ident. further 
pillbugs (lsopoda) not ident. further | 
leeches (Hirudinea) not ident. further 

. clams (Bivalvia) not ident. further 

CM —WR—-302 
| mayflies (Ephemeroptera) Baetidae Centroptilum sp. 

" Baetiscidae Baetisca sp. 
" Heptageniidae Stenacron sp. 

| " " Stenonema sp. 
" Leptophlebiidae — not ident. further 
" Oligoneuridae Isonychia sp. 

dragonflies (Odonata) Aeshnidae Basiaeschna janata 
" " Boyeria vinosa 
" Gomphidae | Gomphus (Gomphus) sp.* 
. " Gomphus (Gomphurus) sp.* 

damselflies (Odonata) Calopterygidae Calopteryx sp. 
| " Coenagriondae Ischnura verticalis © 
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aquatic bugs (Hemiptera) Corixidae not ident. further 
fishflies (Megaloptera) Corydalidae Nigronia sp. 

© caddisflies (Trichoptera) | Brachycentridae Brachycentrus sp. 
" Hydropsychidae Cheumatopsyche sp. 
" " | Hydropsyche sp. 

| " Limnephilidae _ hot ident. further 
aquatic beetles (Coleoptera) Elmidae Optioservus sp. 

" " Stenelmis sp.* 
" Gyrinidae not ident. further 

aquatic flies (Diptera) Chironomidae not ident. further 
" Simuliidae not ident. further 

aquatic worms (Oligochaeta) not ident. further 
crayfish (Decapoda) | not ident. further 
scuds (Amphipoda) Gammaridae not ident. further 
pillbugs (lsopoda) not ident. further 
leeches (Hirudinea) not ident. further A, 

| clams (Bivalvia) not ident. further ° 
snails Gastropoda) not ident. further 

CM—11—4 (1143) : 
dragonflies (Odonata) Aeshnidae Basiaeschna janata 

no m4 Boyeria vinosa 
" Corduliidae Epitheca canis 
. Libellulidae Ladona julia 

damselflies (Odonata) Calopterygidae Calopteryx sp. 
: aquatic bugs (Hemiptera) Nepidae Ranatra sp. 

caddisflies (Trichoptera) Limnephilidae not ident. further 
" Phryganeidae . not ident. further 

aquatic beetles (Coleoptera) Gyrinidae not ident. further 
scuds (Amphipoda) Gammaridae not ident. further 

© pillbugs (Isopoda) not ident. further 
clam (Bivalvia) not ident. further 

CM—12—9 (1143) 
mayflies (Ephemeroptera) Leptophlebiidae not ident. further 
dragonflies (Odonata) Cordulegastridae Cordulegaster maculata 
stoneflies (Plecoptera) Capniidae Paracapnia sp. 
aquatic bugs (Hemiptera) Belostomatidae Belostoma sp. 

" Corixidae not ident. further : 
alderflies (Megaloptera) — Sialidae Sialis sp. 
caddisflies (Trichoptera) Hydropsychidae Hydropsyche sp. 

: " Limnephilidae not ident. further 
" Phryganeidae not ident. further 
" Polycentropodidae not ident. further 

aquatic beetles (Coleoptera) Gyrinidae not ident. further 
| " Hydrophilidae not ident. further 
aquatic flies (Diptera) Chironomidae not ident. further 

" Tipulidae not ident. further 
aquatic worms (Oligochaeta) not ident. further 
scuds (Amphipoda) Gammaridae . not ident. further 
pillbugs (lsopoda) not ident. further 

* a species (or a genus containing a species) listed by WONR as a macroinvertebrate of special concern. 

Submitted by Kenneth J. Tennnessen, 1949 Hickory Ave., Florence, AL 35630, Dec. 27, 1993. 
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CRANDON MINE — May 1994 (Jet. by Kk. J. Tennesse en | . 7 

| ~ CM-SLI-002 (12 May 1994) 6 CM-SKI-004 (11 May 1994) ODONATA 
ODONATA | _ Epitheca (Tetragoneuria) sp. 

Aeshna sp (possibly interrupta, Coenagrionidae 
tuberculifera, or umbrosa) : 

Cordulia shurtleffi EPEMEROPTERA 
Dorocordulia libera Leptophlebiidae 
Leucorrhinia spp. 

| Enallagma sp. Se piece 
Ischnura verticalis Nepidae 

EPHEMEROPTERA . TRICHOPTERA Leptophlebiidae Limnephilidae 

Molannidae — Se riges Phryganeidae 

Gerridae COLEOPTER A 

TRICHOPTERA Gyrinidae | Limnephilidae 

Phryganeidae CM-WRI-301 (10 May 1994) 
ODONATA 

so ytisciaa Basiaeschna janata 
Gomphus lineatifrons . 

AMPHIPODA G. spicatus ? _ Gammarus G. sp. (adelphus or viridifrons) 
Hagenius brevistylus © HIRUDINEA - Macromia illinoiensis 
Calopterygidae , 

CM-DHI-005 (12 May 1994) | EPEMEROPTERA 
| ODONATA~ Baetis 

: Aeshna sp. Baetisca | Cordulia shurtleffi | Leptophlebiidae 
_ Epitheca (Tetragoneuria) sp. 
Coenagrionidae a HEMIPTERA 

Belostomatidae 
EPEMEROPTERA Corixidae 

Leptophlebiidae 

TRICHOPTERA 
HEMIPTERA Hydropsychidae 

Corixidae Limnephilidae 
Notonectidae Molannidae 

TRICHOPTERA DIPTERA 
Limnephitidae Chironomidae . 
Molannidae 
Phryganeidae AMPHIPODA 

| Gammarus 
COLEOPTERA 

Dytiscidae ISOPODA 
Gyrinidae OLIGOCHAETA 

DIPTERA 
Chironomidae 

© 
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CM-HSI-005 (14 May 1994) : 
ODONATA | CM-OLI-002 (10 May 1994) 

Aeshna sp. | ODONATA 
somatochiora elongata Aeshna sp. 

_-Gomphus lividus 
MEGALOPTERA Didymops transversa 

~ Sialis _ Epitheca (Tetragoneuria) sp. 
Coenagrionidae 

TRICHOPTERA 
Limnephilidae EPEMEROPTERA 

Leptophlebiidae 
DIPTERA 

Chironomidae HEMIPTERA 
Corixidae 

AMPHIPODA Nepidae 
Gammarus Notonectidae 

TRICHOPTERA 
CM-WRIECC (10 May 1994) Limnephilidae . | ODONATA Polycentropodidae 

. Boyeria vinosa Neureclipsis 
Gomphus (Hylogomphus) sp. | : 

. Gomphus lividus COLEOPTERA 
_ Calopteryx Dytiscidae Ww 

Gyrinidae uJ py 
EPEMEROPTERA Hydrophilidae | Baetis 2 (2 4 

Ephemeridae ” 
Leptophlebiidae CM-S@F23-— (13 May 1994) 
Stenonema ODONATA © Siphlonuridae Coenagrionidae 

Ameletus EPEMEROPTERA 

Corixidae HEMIPTER A 

PLECOPTERA Conixidae 
Perlidae MEGALOPTERA 

MEGALOPTERA slalls 
Nigronia TRICHOPTERA | 

Limnephilidae TRICHOPTERA 
Brachycentridae So eedae dia 
Hydropsychidae FO yeer ropodidae 
Limnephilidae Gemotina sp. 
Polycentropodidae . nei DIPTERA 

| Neureclipsis Chironomidae | 

(Awe _ 1SOPODA 
| DIPTERA OLIGOCHAETA | 

Chironomidae 
| AMPHIPODA 

Gammarus 
HIRUDINEA 

@ OLIGOCHAETA 
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CM-PPI-005 (13 May 1994) CM-SCI-301 (11 May 1994) 
ODONATA | ODONATA 

Cordulia shurtleffi _ Basiaeschna janata yd] 
‘ Leucorrhinia sp. Ophiogomphus sp. 
Libellula quadrimaculata _ Stylurus sp/ 
Coenagrionidae _ Cordulegaster maculata 

HEMIPTERA EPEMEROPTERA | 
Corixidae Ephemerelliidae 

TRICHOPTERA PLECOPTERA 
Limnephilidae Perlidae 
Phryganeidae Perlodidae 

COLEOPTERA - MEGALOPTERA 
Dytiscidae Nigronia 
Gyrinidae 

TRICHOPTERA 
DIPTERA Brachycentridae 

Chaoboridae Hydropsychidae 
Chironomidae Limnephilidae 
Culicidae 

COLEOPTERA 
| Elmidae 

CM-SCI-501 11 May 1994 Stenelmis(2 larvae) ODONATA 
Basiaeschna janata 
Gomphus lineatifrons CM-HCI-100 (14 May 1994) 

_ Gomphus (Hygogomphus) sp. MEGALOPTERA 
Hagenius brevistylus Sialis 
Gomphus sp. | 
Ophiogomphus sp. TRICHOPTERA 
Calopterygidae Limnephilidae 

Coenagrionidae 

EPEMEROPTERA CM-DLI-001 (13 May 1994) 

tenonem _ Aeshna sp. 
Stenonema - Cordulia shurtleffi 

TRICHOPTERA 
Hydropsychidae Se scree 
Limnephilidae onlxidae 

DIPTERA TRICHOPTERA 
. Limnephilidae Chironomidae 

Tipulidae Phryganeidae 

COLEOPTERA AMPHIPODA ae 
Gammarus Dytiscidae 

| | DIPTERA 
Chironomidae 
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| CM-SCF250 (12 May 1994) CM-MSI-300 (13 May 1994) 
ODONATA ODONATA 

Aeshna sp. | Aeshna sp. 
Gomphus lividus Cordulegaster maculata 
somatochlora minor _ Calopterygidae 

EPEMEROPTERA TRICHOPTERA 
Leptophlebiidae Hydropsychidae 

Limnephilidae 
TRICHOPTERA 

Limnephilidae DIPTERA 
Chironomidae 

DIPTERA 
Chironomidae AMPHIPODA 

Gammarus 
AMPHIPODA 

Gammarus ISOPODA 
OLIGOCHAETA 

ISOPODA 

CM-SCI-502 (11 May 1994) 
CM-RSI-005 (13 May 1994) ODONATA 

ODONATA Basiaeschna janata 
Epitheca (Letragoneuria) sp. ~ Gomphus lineatifrons 

. Libellulidae Gomphus sp. 
Coenagrionidae Calopterygidae 

EPEMEROPTERA EPEMEROPTERA 
Baetis Ephemeridae 

Stenonema © HEMIPTERA 
Notonectidae | TRICHOPTERA 

Hydropsychidae TRICHOPTERA Limnephilidae 
| Limnephilidae 

Phryganeidae DIPTERA 
Chironomidae 

DIPTERA 
Chironomidae AMPHIPODA 

Gammarus 
AMPHIPODA 

Gammarus 

© 3.8-4-9
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FOTH & VAN DYKE f Sept.7,1994 ‘*'' & VAN DYE 

Bill West | © 
Foth & Van Dyke | | 
2737 Ridge Rd. 
Green Bay, WI 54307 | | 

| Dear Bill, | 

Enclosed are the Crandon benthic macroinvertebrate identifications for | 
August. I did not find any species that are on Wisconsin’s list of species 
of special concern in these samples. | 

I looked at the stonefly nymphs collected in Nov., 1993, at SC-300, that I 
identified as Chloroperlidae. I did not id. these any further at that time 
because no species in that family was on the list of special concern. I 
have gotten them out to examine again, but I need a little more time to 
id. them to genus; they are not final stage nymphs. They are probably 
Alloperla, a genus unreported for the state. A single female specimen you 
and I picked up in our light trap samples was of this genus; however, 
females can not be identified to species (nor can nymphs, only males). No 
species of Alloperla has ever been reported from Wisconsin, and the 
genus has never been reported either. 

Enclosed is a copy of the known distributions of the species of Alloperla. I © 
marked the species that might occur in Wisconsin with green; a couple 
other species also could be there. | 

Incidentally, the single female adult of Alloperla we collected was from 
Swamp Creek, Swampy Lane, 28 June 1994. I sent it to Dr. Bill Stark, of 
Mississippi College, for verification, and he has returned the specimen to 
me. 

Let me know if there is any more information you need or if I may be able 
to answer any questions. 

Sincerely yours, 

Ken Tennessen | 

3.8-4-10 ©
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Crandon Mine Benthic re imnenhiligae 
Identifications - Aug. 1994 | Molanna (empty cases) 

© CM-PPI-005 
CM-SCI-501 , ODONATA: 

ODONATA: : Dorocordulia libera Basiaeschna janata _ Leucorrhinia intacta Gomphus exilis 
Cordulia shurtleffi Gomphus lividus Aeshna sp. (early instars) Hagenius brevistylus 

HEMIPTERA: 
Epitheca (Tetragoneuria) canis | Lethocerus 
Calopteryx aequabilis Notonecta | EPHEMEROPTERA: 

COLEOPTERA: 
Baetis Hydrophilidae 

MEGALOPTERA: 
Hydrophilus 

Sialis DIPTERA: 
TRICHOPTERA: | Chironomidae 

Cheumatopsyche 
Chaoborus : Polycentropodidae | | . COLEOPTERA: 

CM-WRI-301 : Elmidae 
ODONATA: Macronychus glabratus Hagenius brevistylus LEPIDOPTERA: 

_ Gomphus (Hylogomphus) sp. Pyralidae (F-1 instar) DIPTERA: Gomphus lividus Chironomidae EPHEMEROPTERA: 
AMPHIPODA 

Baetis 
Gammaridae | MEGALOPTERA: 

BIVALVIA 
Nigronia 

| , TRICHOPTERA: 
) CM-SLI-002 © Cheumatopsyche 

ODONATA 
Hydropsyche Basiaeschna janata Limnephilidae (empty cases) Cordulia shurtleffi DIPTERA: 

Ladona julia Simulium 
_ Leucorrhinia frigida ISOPODA . | MEGALOPTERA 

| | Sialis CM-RSI-005 ‘ TRICHOPTERA ODONATA: 
Limnephilidae 

Anax junius - Mollana (empty cases) : Epitheca (Tetragoneuria) spinigera COLEOPTERA 
- Leucorrhinia frigida 

Dineutus | EPHEMEROPTERA: 
DIPTERA 

Siphionuridae 
Chironomidae HEMIPTERA: 

HIRUDINEA Lethocerus CN-DLI-OO1 | Notonecta ODONATA | 
TRICHOPTERA: 

Anax junius 
| Limnephilidae 

Basiaeschna janata Phryganeidae (empty cases) : Epitheca (Tetragoneuria) cynosura 
Leucorrhinia (glacialis?) CM-DHI-OO5 

TRICHOPTERA | ODONATA: . Limnephilidae Gomphus spicatus Phryganeidae (empty cases) Didymops transversa _ COLEOPTERA 
Leucorrhinia frigida Dineutus MEGALOPTERA: 

Dytiscidae @ Sialis 

3.8-4—-11
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CM-MSI-300 Phryganeidae (empty cases) 
ODONATA HIRUDINEA 

Aeshna sp. - 
Arigomphus cornutus - CM-SCI-301 | © 
Cordulegaster maculata ODONATA 
Somatochlora minor ‘Boyeria vinosa 

HEMIPTERA Ophiogomphus colubrinus 
Belostoma Ophiogomphus rupinsulensis 
Notonecta EPHEMEROPTERA 

MEGALOPtERA Baetidae - Baetis 
| Sialis Ephemerellidae 

TRICHOPTERA Oligoneuridae - Isonychia 
Limnephilidae Leptophlebiidae 
Hydropsyche PLECOPTERA . 

COLEOPTERA Perlidae 
Hydrophilidae MEGALOPTERA 

DIPTERA Sialis 
a Stratiomyidae TRICHOPTERA 

AMPHIPODA Cheumatopsyche 
Gammaridae Hydropsyche 

, ISOPODA , COLEOPTERA 
Elmidae 

: CM-HCI-100 Optioservus fastiditus | 
ODONATA Stenelmis crenata 

Aeshna sp. (umbrosa?) Stenelmis sp. (larva) 
EPHEMEROPTERA DIPTERA 

Leptophlebiidae Athericidae 
. MEGALOPtERA Chironomidae 

Sialis Tipulidae 
| TRICHOPTERA . oo 

Glossosomatidae (empty cases) CM-SCI-502 coy @ 
Limnephilidae ODONATA Te 

DIPTERA Aeshna 
Chironomidae Basiaeschna janata 
Tabanidae Gomphus exilis 

AMPHIPODA Gomphus lividus 
Gammaridae Calopteryx aequabilis 

i _ Calopteryx maculata 
CM-OLI-002 oo: EPHEMEROPTERA 

ODONATA Baetis 
Cordulia shurtleffi Ephemera 

TRICHOPTERA Stenonema 
| Limnephilidae (empty cases) MEGALOPTERA 

Molanna (empty cases) Sialis 
Phryganeidae (empty cases) AMPHIPODA 

Gammaridae 
CM-SKI-004 — oo 

ODONATA _ CM-SCI-250 oo - , Aeshna sp. ODONATA : 
| Cordulia shurtleffi Basiaeschna janata 

Dorocordulia libera Boyeria vinosa 
HEMIPTERA Arigomphus cornutus | | Lethocerus Gomphus lividus 

Notonecta MEGALOPTERA 
MEGALOPTERA Sialis 

Sialis | COLEOPTERA 
TRICHOPTERA Gyrinus (larva) 

Limnephilidae (empty cases) DIPTERA @ 
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Tabanidae 
AMPHIPODA 

Gammaridae @ ss cunnrec - 
| ODONATA 

Gomphus sp. (early instars) 
: EPHEMEROPTERA , | 

Baetis 
Stenonema 

PLECOPTERA 
| Perlidae 

HEMIPTERA 
Corixidae 

MEGALOPTERA 
Nigronia 

TRICHOPTERA | 
Cheumatopsyche 

— Hydropsyche 
COLEOPTERA 

Gyrinidae 
Elmidae 

Optioservus fastiditus 
Stenelmis crenata 
Stenelmis sp. (larvae) 

DIPTERA 
Chironomidae 
Simuliidae 

. AMPHIPODA 
Gammaridae 

. 

CM-HSI-CC . . 
© ODONATA | - 

| Aeshna umbrosa 
Somatochlora walshii ? : 
Cordulia shurtleffi 
Leucorrhinia frigida 

MEGALOPTERA 
Sialis 

TRICHOPTERA 
Limnephilidae (empty cases) 

COLEOPTERA 
Peltodytes 

. DIPTERA 
Chironomidae 

AMPHIPODA 
Gammaridae 

| 3.8-4-13
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-ENERA STEWART & STARK 225 

Species of Nymphs Examined. A. caudata: Arkansas, Oklahoma. A. delicata: 
Alaska. A. fraterna: Alaska. A. hamata: Arkansas, Missouri. A. imbecilla: Pennsylvania, © 

West Virginia. A. serrata: Alaska. A. severa: Alaska. Alloperla sp.: Arkansas, Oregon, 
b. several other localities. A. usa: West Virginia. | - 

h, Nymph Biology. Because this genus name has previously been a ‘‘catch-all’’ taxon, 
, and so few species are known in the nymph stage, there is virtually no specific published 
4 information on nymphal development or trophic dynamics that can be attributed directly | 
x C. to North American species as now defined. No ecological references were given by 

4 Harper & Stewart (1984). Nymphs become fully grown and emerge from April in 
Mississippi (A. natchez, Surdick & Stark 1980) and May-June in the Ozark—Ouachita 
Mountains of Arkansas and Missouri (A. hamata, A. ouachita, A. caudata, A. leonarda 

[Stark et al. 1983]; B. Poulton & K. Stewart, unpublished data), to June-August in 
~ Alaska and Kodiak Island (A. delicata, A. fraterna, A. severa, A. serrata [Howe 1981]; K. 

W. S. & M. Oswood, unpublished data). | 
oo North American Species List and Distribution. (1) A. acadiana Harper: NW. (2) 

A. aracoma Harper & Kirchner: WV. (3): =atlantt{§:Baumann: CT, GA, IN, MA, MD, 
—j ME, MI, MN, NC, NH, NS, NW, NY, ON, PA, QB, SC, TN, VA, VT. (4) Ao varikxar 
as Frison: IL, ME, MI, NS, NY, ON, VA. (5) A. biserrata Nelson & Kondratieff: VA. (6) 
rm A. caddo Poulton & Stewart: AR. (7) Aecaudata Frison: AR, CT, IL, IN, MA, ME, MO, 
rm NE NS, OH, OK, QB, VA. (8) A. chandleri Jewett: CA. (9) A. chloris Frison: CT, KY, 

| MA, ME, NY, OH, QB, VA, WV. (10) A:*concéfér Ricker: CT, MA, ME, NE QN, PA, 
rt QB, VA. (11) A. delicata Frison: AB, AK, BC, CA, ID, MT, OR. (12).A. fraterna Frison: 
Zv\ AK, BC, CA, OR, WA. (13) A. furcula Surdick: SC. (14) A. hamata Surdick: AL, AR, 
HA MO. (15) A. idei (Ricker): KY, ME, OH, QB, VA, WV. (16) A. imbecilla (Say): IN, KY, 
ig \ | NY, OH, QB, VA, WV. (17) Meilconarde. Ricker: ME, MI MN, MO, QB. (18) A. 

LAN medveda Ricker: AB, BC, ID, MT, WY, YK. (19) A. nanina Banks: GA, NC, NY, SC, 
y y\ : TN, VA. (20) A. natchez Surdick & Stark: MS. (21) Aisneglecta Frison: NC, NE NY, © 
iN ON, PA, TN, VA. (22) A, ouachita Stark & Stewart: AR. (23) A. pilosa Needham & 

\ Claassen: CO. (24)gAeroberi Surdick: IL. (25) A. serrata Needham & Claassen: AB, 
AK, BC, ID, MT, WA, WY. (26) A. severa (Hagen): AB, AK, BC, CA, CO, ID, MT, 

| NT, NV, OR, UT, WA, WY. (27) A. usa Ricker: GA, SC, TN, VA, WV. (28) A. voinae 
Ricker: MA, ME, MS, NY, QB, VT. (29) A. vostoki Ricker: NS, N'Y, PA. 

Bisancora Surdick 

Type Species. Bisancora rutriformis Surdick. 
Distribution. Western Nearctic. 

| - Previous Nymph Descriptions and Illustrations. (1) B. rutriformis: Stewart & 
Stanger (1985b; habitus, head—pronotum, right lacinia, left mandible, right foreleg, | 
mesosternum, male dorsal Ab, male ventral Ab, female ventral Ab, cercus). 

Nymph Morphology. (B. rutriformis). Length 5.0-6.0 mm. Body yellow or tan, 
with brown pattern, long depressed clothing hairs and erect body hairs. Head with 

7 brown patch enclosed within ocellar triangle, extending forward medially on frons; 
. occiput with posterior light brown transverse band; antennae yellow; 2 long setae anterior 

_ ventral. (C). and posterior to eye and single long seta at anterior corners of frons and outside each 

* dorsal. (6). , lateral ocellus (Fig. 11.3, 11.4A). Lacinia with single, terminal tooth, about 0.25 times 

se margins total lacinal length; thickset row of long, stout setae below tooth and continuous row of 

are and ok aie e Fan aver fetes ee | | aT ae a 
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RECEIVED 

SEP - & 1694 
, 1949 Hickory Ave. cn AM four 

Florence, AL 35630 PUTH & VAN Gre 
© : | Aug. 31, 1994 

Bill West 
Foth & Van Dyke | 
2737 Ridge Road 
P. O. Box 19012 

| Green Bay, Wisconsin 54307-9012 

Dear Bill: 

Enclosed are several sets of data. The first set is the list of adult Odonata that we collected during 
our late June-early July survey. The WDNR has received specimens of all species asterisked on 

_ this list (of special concern). 

The second data set contains the species identifications of all the Trichoptera adults that we 
collected during our June/ July survey in light trap samples. This turned out to be a monumental task. I have since learned that samples such as we collected can cost up to $500 each, so we gota 
heck of a bargain! I say this because we now have a very good data base on this group, and some 
very useful information to boot. Please check the notes on the last page, especially #4 concerning sampling dates. There was only one species of concern, Triaenodes dipsius, but this id. is yet to be 
confirmed by the only expert on the group. Also, there are one or two others to be confirmed, so 
do not consider the caddisfly list as a final draft. 

I received the August benthic samples and have completed the sorting and identifications, but 
have not yet entered the data in the computer. As soon as I mark the species on WDNR’s special 

© concern list and get this entered, I will send you the printout. I also finished identifying the adult 
_ Odonata you collected in early August, and have enclosed those data. The only species of special 

concern was Aeshna eremita (which I thought I saw when we were up there together, and was 
| really glad you caught one), and I will forward this specimen (one male) to WDNR. 

I have sent 3 invoices for all work I have done so far to Cindy Bateson, as she instructed me 
during numerous phone conversations concerning my insurance situation. This insurance 
requirement has been a real tough battle. 

Will there be any more work for me this year on the Crandon project? 

Sincerely yours, 

] A 
‘ Ken Tennessen 

® 3.8-4-15



LIST OF ADULT ODONATA COLLECTED OR OBSERVED AT CRANDON MINE SITE 
: 6/27/94 - 7/194 

_ Aeshna canadensis | ®@ 
A. tuberculifera * 
Anax junius | 
Basiaeschna janata | 
Arigomphus cornutus 
Dromogomphus spinosus 
Gomphus exilis 

_ G. lividus 
G. spicatus 
G. lineatifrons * - 
Hagenius brevistylus 

- QOphiogomphus colubrinus 
O. rupinsulensis : 
Stylogomphus albistylus * 

_. Stylurus scudderi * 
Cordulegaster maculata 
Macromia illinoiensis 

~ Cordulia shurtleffi 
Dorocordulia libera 

’ Epitheca canis 
E. cynosura 
E. princeps 
E. spinigera 

‘ Somatochlora elongata” 
_ &. forcipata * 

S. kennedyi * 
S. walshii | 
S. williamsoni © 
Celithemis elisa | 
-Ladona julia 
Leucorrhinia frigida 
L. glacialis 
L. intacta 
L. proxima 
Libellulia lydia | 
L. pulchella 
L. quadrimaculata 
Sympetrum obtrusum 
Calopteryx aequabilis 

_ C. maculata | 
Lestes eurinus ? 
L. rectangularis 

Argia fumipennis violacea 
Chromagrion conditum * 
Enallagma ebrium 

_ Enallagma hageni | 
Ischnura verticalis 

~ Nehalennia irene 

“= species listed as of special concern by Wisconsin DNR. 
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Adult Odonata collected/observed at specific sites: 

6/27/94 Swamp Creek, Swampy Lane 
© Basiaeschna janata - 

Gomphus lividus : 
Cordulegaster maculata :~ | 
Epitheca cynosura 
Libellula lydia | 

- Calopteryx maculata-— _ 
-Saw Hagenius brevistylus, Calopteryx aequabilis 

6/27/94 Hemlock Creek, Deep Hole Rd. culvert 
» Arigomphus cornutus 
Gomphus exilis 
Cordulia shurtleffi 

_ Epitheca cynosura 
| Epitheca princeps 

Somatochlora walshii 
S. williamsoni | 
Celithemis elisa 
LTadona julia 
Libellula pulchella | 
Saw Epitheca canis, Leucorrhinia spp., Libellula quadrimaculata, Calopteryx 
aequabilis, Calopteryx maculata 

6/27/94 Skunk Lake 
Aeshna canadensis 

_A. tuberculifera 
© Somatochlora elongata 

Leucorrhinia glacialis 
Enallagma ebrium 

‘ Saw Lestes eurinus ? 

6/27/94 Swamp Creek, between 501 and 502 sites 
-Gomphus lineatifrons 

: Leucorrhinia sp. | . 
Saw Basiaeschna janata, Gomphus exilis, G. lividus, Macromia illinoiensis, Calopteryx aequabilis, Calopteryx maculata | 

6/27/94 Wolf River, Lost Lake Road 
Macromia illinoiensis 
Saw Dromogomphus spinosus, Gomphus lineatifrons, Calopteryx aequabilis, Calopteryx maculata | 

on Lost Lake Road about 1 mile from river, collected 1 female of - Somatochlora kennedyi. 

6/27/94 Pickerel Creek, N. Rollingstone Lake Road 
Arigomphus cornutus 
Dorocordulia libera | Epitheca spinigera 
Enallagma hageni 
Saw Calopteryx aequabilis, Libellula quadrimaculata 
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6/28/94 Swamp Creek, Swampy Lane 
Stylurus scudderi (emerging) 

6/30/94 Martin Springs, N. Rollingstone Lake Road © 
Arigomphus cornutus | 
Gomphus lividus 
Cordulia shurtleffi | 
Epitheca spinigera 
LTadona julia 
Leucorrhinia intacta | 
Leucorrhinia proxima 
Libellula lydia 
L. pulchella 
L. quadrimaculata 
Sympetrum obtrusum 
Enallagma hageni 
Ischnura verticalis 
Nehalennia irene 

6/30/94 Oak Lake 
- Cordulia shurtleffi 
Dorocordulia libera 
Somatochlora williamsoni (flying over pond) 

_Celithemis elisa 
Leucorrhinia intacta 
[. proxima 
Libellula quadrimaculata 
Lestes rectangularis (emerging at pond) 

. Enallagma hageni © 
Ischnura verticalis 

6/30/94 Hoffman Spring 
Arigomphus cornutus 
Gomphus lividus 
Dorocordulia libera 
Somatochlora williamsoni | 
Ladona julia 
Leucorrhinia frigida | 
Leucorrhinia sp.. 
Chromagrion conditum 
Enallagma hageni 
6/30/94 Swamp Creek, site 301 

,. Gomphus lividus 
Hagenius brevistylus | 
Ophiogomphus colubrinus 

 ,O2. rupinsulensis 
Stylogomphus albistylus 
Cordulegaster maculata 
Epitheca cynosura 
FE. princeps | 
Somatochlora williamsoni 
Ischnura verticalis - | 
Saw Basiaeschna janata, Dorocordulia libera, Ladona Julia, Libellula lydia, L. 
quadrimaculata, Calopteryx aequabilis, Calopteryx maculata, Enallagma hageni © 
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7/1/94 Berry Lane, near Hemlock Creek 
Aeshna canadensis 
Arigomphus cornutus | 

© Gomfhus lividus | 
_ G. spicatus 

| 
Hagenius brevistylus 
Cordulia shurtleffi | 
Dorocordulia libera 
Epitheca cynosura 
£. spinigera 
Ladona julia 
Leucorrhinia intacta 
[. proxima 
Libellula lydia 

. Sympetrum obtrusum 

7/1/94 Hemlock Creek, jct. Deep Hole Road & Berry Lane 
Aeshna canadensis 
A. tuberculifera 
Arigomphus cornutus 
Gomphus exilis 
G. lividus 
G. spicatus 
Dorocordulia libera 
Epitheca cynosura 
E. spinigera 
FE. princeps 
Somatochlora forcipata 

. © Celithemis elisa 
Ladona julia 

. Libellula lydia 
L. quadrimaculata 
Calopteryx aequabilis 
_Calopteryx maculata 
Argia fumipennis violacea 
Enallagma hageni on 

7/1/94 Railroad track, West Shore - Hemlock Lake Road Aeshna canadensis | | Gomphus spicatus 
Cordulia shurtleffi 
Dorocordulia libera 
“Epitheca cynosura 

E£. spinigera 
Somatochlora walshii 
Libellula lydia 
[. pulchella 7 
Saw Anax junius, E. princeps, L. quadrimaculata 

7/1/94- Duck Lake 
. Gomphus spicatus 
Ladona julia 
Enallagma hageni 

| 
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ADULT ODONATA COLLECTED BY W. M. WEST, JULY-AUG. 1994 
CRANDON MINE SITE : e 

Boyeria vinosa CMC-AB-SGI-CC 7/30/94 
Aeshna canadensi CMC-SLI-001 — 8/2/94 
Boyeria vinosa CMC-MS-005 8/1/94 
Aeshna canadensis CMC-PPI-002 8/3/94 
Aeshna eremita* CMC-SKI-004 8/3/94 
Dromogomphus spinosus CMC-AB-SGI-CC 7/30/94 
Hagenius brevistylus CMC-AB-SGI-CC 7/30/94 

_ Somatochlora williamsoni © CMC-WRI-CC 8/1/94 
Leucorrhinia proxima CMC-PPI-002 8/3/94 
Libellula quadrimaculata CMC-AB-SGI-CC 7/30/94 
Sympetrum costiferum CMC-AB-SGI-CC 7/30/94 
Sympetrum obtrusum CMC-AB-SGI-CC 7/30/94 

“ = on Wis. list of species of special concern, to be sent to WDNR. 
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Trichoptera from Forest and Langlade Counties, Wisconsin during 28-30 June 1994 

© | Forest Co. Forest Co. Forest Co. Forest Co. Forest Co. 
Swamp Cr. Swamp Cr. Swamp Cr. Outlet Cr. Hemlock Cr. Taxa station 500 = Swampy Lane Keith Siding Rd. Keith Siding Rd. culvert 

Helicopsychidae 
Helicopsyche borealis X X X 

Hydroptilidae | 

Agraylea multipunctata 
Hydroptila jackmanni 
H. waubesiana X 
Orthotrichia cristata X 
Oxyethira michiganensis 

Hydropsychidae 
Ceratopsyche morosa X 
C. slossonae 
C.spama- - X X 
C. walkeri X 
Cheumatopsyche campyla X 
Ch. gracilis X - 
Ch. oxa 

X 
Ch. pettiti xX X X Hydropsyche betteni X X X X 
H. placoda”~ - 
Potamyia flava 

X Lepidostomatidae 
© Lepidostoma bryanti X X Leptoceridae 

. Ceraclea arielles X 
C. cancellata X xX C. tarsipunctata X xX X C. transversa X X X xX Leptocerus americanus xX X Mystacides interjecta 

X M. sepulchralis 
X X Oecetis avara X 

O. cinerascens 
X O. inconspicua X X X X X O. osteni 
X O. persimilis X 

Triaenodes baris 
X T. dipsius X X X | T. ignitus X xX 

T. injustus X 
T. marginatus 
T. tardus 

X Limnephilidae 
Anabolia bimaculata 
A. consocia X X 
Hydatophylax argus 

X 
Limnephilus moestus 

© L. ornatus X X 
Platycentropus radiatus X X X 
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Trichoptera from Forest and Langlade Counties, Wisconsin during 28-30 June 1994 e 

Forest Co. Forest Co. Forest Co. Forest Co. Forest Co. 
Swamp Cr. Swamp Cr. Swamp Cr. Outlet Cr. Hemlock Cr. 

Taxa station 500 Swampy Lane Keith Siding Rd. Keith Siding Rd. culvert 

Molannidae 
Molanna blenda X X 
M. flavicornis X 
M. tryphena X 
M. uniophila X X X X X 

Phyrganeidae 
Agrypnia improba X X 
A. vestita 
Banksiola crotchi - X X X Xx 
B. doussaria 
Hagenella canadensis X 
Phryganea cinerea X X xX 
Ptilostomis ocellifera X X X X X 
P. semifasciata Xx X X 

Polycentropodidae 
Nyctiophylax affinis X 
N. moestus X xX xX X 
Polycentropus aureolus 
P. cinereus xX X xX 
P. confusus X X 
P. interruptus X X ©} 
P. pentus | 
P. weedi | X 

Psychomyiidae 
Lype diversa X 
Psychomyia flavida X X | 

Sericostomatidae | 
Agarodes libalis 

Total Number of Species: 27 16 17 19 26 
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Trichoptera from Forest and Langlade Counties, Wisconsin during 28-30 June 1994 

© | Forest Co. Forest Co. Forest Co. ForestCo. Langlade Co. 
| Martin Spr. Hoffman Spr. Skunk Lake L. Sand Lake Wolf River Taxa | Lost Lake Rd. 

Helicopsychidae 
Helicopsyche borealis X 

Hydroptilidae | | Agraylea multipunctata X 
Hydroptila jackmanni 

X 
H. waubesiana 
Orthotrichia cristata 

| Oxyethira michiganensis X X 
Hydropsychidae 

| _Ceratopsyche morosa X X C. slossonae X X 
C. spama 

| C. walkeri X 
Cheumatopsyche campyla X 
Ch. gracilis 

| 
Ch. oxa 
Ch. pettiti X X . Hydropsyche betteni X xX X X H. placoda 

X Potamyia flava 
| Lepidostomatidae 

| © Lepidostoma bryanti X 
Leptoceridae | 

Ceraclea arielles 
X C. cancellata 

X | C. tarsipunctata 
C. transversa X | 
Leptocerus americanus X X X X X Mystacides interjecta 

X 
M. sepulchralis 
Oecetis avara X X O. cinerascens 

| O. inconspicua X X X X X O. osteni X X X 
O. persimilis 
Triaenodes baris 
T. dipsius | X 
T. ignitus 
T. injustus X xX . T. marginatus X X 
T. tardus 

| Limnephilidae 
Anabolia bimaculata X | A. consocia 
Hydatophylax argus 
Limnephilus moestus xX 
L. ornatus 

© Platycentropus radiatus X X X 
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Trichoptera from Forest and Langlade Counties, Wisconsin during 28-30 June 1994 e 

Forest Co. Forest Co. Forest Co. Forest Co. Langlade Co. 
' Martin Spr. Hoffman Spr. Skunk Lake L. Sand Lake Wolf River 

Taxa | Lost Lake Rd. 

Molannidae 

Molanna blenda | X 
M. flavicornis 
M. tryphena 
M. uniophila . X X X 

Phyrganeidae | 
Agrypnia improba X X X 
A. vestita — X 
Banksiola crotchi X X X X 
B. doussaria X 
Hagenella canadensis X | 
Phryganea cinerea X X 
Ptilostomis ocellifera | X X X 
P. semifasciata X X X 

Polycentropodidae 
Nyctiophylax affinis . X X 
N. moestus X 
Polycentropus aureolus X X 
P. cinereus X 
P. confusus 
P. interruptus X X X ©} 
P. pentus | . X 
P. weedi X X xX X 

Psychomyiidae 
| Lype diversa | 

Psychomyia flavida X X 
Sericostomatidae , | 

Agarodes libalis X 

Total Number of Species: 16 30 11 15 15 
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Trichoptera from Forest and Langlade Counties, Wisconsin during 28-30 June 1994 

NOTES | | 

1. There was only one state listed special category species found in these samples. 
Triaenodes dipsius was found in four locations, including two Swamp Creek sites, the 
Hemlock Creek site, and the Hoffman Spring site. These locations, with the exception of 
the second Swamp Creek site, exhibited the highest species richness of all sites examined. 

2. Several other species identified, not on the state list, are not common. For example, 
Polycentropus weedi, found in five of the ten locations, was in each case represented by 
one specimen. Generally speaking, this species is not common, and is always collected in 
low numbers. Several other species of the genus Polycentropus, such as P. aureolus 
and P. interruptus, are more common than P. weedi, but are just as useful as indicators 
of good water quality. 

Among the long-horn caddis (Leptoceridae) most are very common species. 
However, Ceraclea arielles is not taken often. The phryganid Hagenella canadensis 
is also not taken often, and, like Polycentropus weedi, is represented by only one 
specimen at each of two sites. 

© 3. With the exception of a few “weed” species (e.g., Oecetis inconspicua), most of the 
65 species identified from the ten locations are indicators of good to excellent water. 
quality. 

4, Some notes of caution. These species represent late spring - early summer taxa. If 
one were to sample in early spring (late May - early June for Wisconsin), mid-summer, | 
and early fall, the total species richness at each of these locations would increase (in some 
cases double or triple). This one sampling gives you a basis for rapid assessment, but does 
not provide a complete picture. The timing was excellent for most of the state listed, 
special category species, but not for all (e.g., Arctopsyche probably comes out earlier, if 
present). Finally, not all species come to blacklights. The method is hard to beat for 
collecting most taxa of caddisflies, but does not attract all of them. These caveats aside, 
the current sampling represents a timely and cost-effective survey for special interest 
species. | 

3.8-4-25



MAYFLY IDENTIFICATIONS BY BOB WALTZ [Nov. 1994] 
* = new State record | 

1. WI, Forest Co., Swamp Creek, Swampy Lane, 6/28/94 © 
Baetidae | 

Procloeon sp. | 
Caenidae 

, Caenis latipennis Banks | 
Heptageniidae 

Stenonema modestum (Banks) 
Heptageniidae sp. (females) 

Siphlonuridae 
Siphlonurus alternatus (Say) 

2. WI, Forest Co., Hemlock Creek, culvert, 6/29/94 
Baetidae 

Callibaetis fluctuans (Walsh) 
Procloeon rubropictum (McDunnough) ? (females) 

Caenidae 
Caenis amica Hagen - | 

Heptageniidae 
Stenacron interpunctatum (Say) : 

Isonychidae , 
Isonychia sp (female) . 

Siphlonuridae 
Siphlonurus alternatus (Say) 

3. WI, Forest Co., Hoffman Spring, 6/30/94 
Baetidae 

Callibaetis fluctuans (Walsh) 
Caenidae . 

Caenis amica Hagen | 
Siphlonuridae 

Siphionurus alternatus (Say) © 

4, WI, Forest Co., Martin Springs, 6/28/94 
Baetidae | 

Callibaetis fluctuans (Walsh) 
Caenidae 

Caenis amica Hagen 
Caenis youngi Roemhild * 

5. WI, Forest Co., Swamp Creek 500, 6/29/94 | | | 
. Baetidae 

Callibaetis fluctuans (Walsh) 
Caenidae 

Caenis amica Hagen | | 
Heptageniidae 

Stenacron interpunctatum (Say) 

6. WI, Langlade Co., Wolf River, Lost Lake Rd., 6/28/94 
Baetidae 

Procloeon sp. (female subimago) 
Caenidae 

Caenis amica Hagen 
Caenis latipennis Banks 
Caenis youngi Roemhild * | 

Heptageniidae | 
Heptageniidae sp. (female) 
Leucrocuta sp. (male subimago) 

7. WI, Forest Co., Sand Lake, 6/30/94 
contents too dehydrated to identify beyond genus (vial cap came off 

in shipment) 
Caenidae | 

Caenis sp. 
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AWS State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 
And bm ———oeEe—eEe—eEeEeEeEeEe—uaeuaeEeGue_uout_—eE_=——=—————K<X$—X—X€=£*£_£_*_{_{*F _@a@a@_=_——X—“—=V—S—S—S—S—S—S—S—XSsXX:: 

— wiScoNsIN ———_ ; 101 South Webster Street 
DEPT. OF NATURAL RESOURCES J ~~ Box 7921 

. Madison, Wisconsin 53707 
George Meyer TELEPHONE 608-266-2621 
Secretary TELEFAX 608-267-3579 

TOD 608-267-6897 

October 24, 1994 | 

| William M. West | 
Foth and Van Dyke 
2737 S. Ridge Road : 
P.O. Box 19012 
Green Bay, WI 54307-2500 

Dear Bill: 

Enclosed is a summary of odonate collection resulting from our effort on June 
16th of this year. The adult mayflies are being returned to you in a separate 
parcel. 

Becky Isenring of the DNR’s Bureau of Endangered Resources is working under my 
direction on dragonflies on the Saint Croix National Scenic Riverway and will be 
collecting under my permit (copy attached) in August of this year. 

William A. Smith . 
Zoologist, Natural Heritage Inventory 

cc: John Pohliman - ER/4 | 
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Page No. 1 

10/24/94 

Wo ODONATA COLLECTION RECORDS FROM SWAMP CREEK AND THE WOLF 

00 RIVER IN THE VICINITY OF THE PROPOSED CRANDON MINE, 

f COLLECTED BY W.A. SMITH AND W.M. WEST, 16 JUNE, 1994. 

fh 

LAST STATE COUNTY TOWN SEC. COLLECTOR NO. NO. NO. EODATA | 

OBS. RANGE AD. LA. EX. 

DATE | COLL. COLL. COLL. 

** SITENAME LOST LAKE ROAD ° 

* TAXON AESHNA UMBROSA 

1994-06-16 WI LANGLADE O34N011E 24 W.A. SMITH 0 0 1 1 EXUVIAE, VOUCHERED. , 

| AND W.M. 
WEST . | 

* Subsubtotal * . : | ‘ . oO | | . ' 

, 0 0 1 

* TAXON ARIGOMPHUS CORNUTUS 

1994-06-16 WI LANGLADE O34N011E 24 W.A. SMITH 0 0 4 4 EXUVIAE (1 JUST AN ABDOMEN), ALL 

| AND W.M. VOUCHERED. | 
| WEST | . 

* Subsubtotal * 

0 0 4 

* TAXON BASIAESCHNA JANATA 

1994-06-16 WI LANGLADE O34NO11E 24 W.A. SMITH 0 0 1 1 EXUVIAE, VOUCHERED. 

AND W.M. | 

WEST 

* Subsubtotal * 

0 0 1 

* TAXON BOYERIA VINOSA 

1994-06-16 WI LANGLADE O34N011E 24 W.A. SMITH 0 0 2 2 EXUVIAE, VOUCHERED. 

AND W.M. 

WEST . 
* Subsubtotal * | 

0 0 2 

* TAXON DROMOGOMPHUS SPINOSUS 

1994-06-16 WI LANGLADE O34NO011E 24 W.A. SMITH 0 0 1 1 EXUVIAE, VOUCHERED. 

| @ AND W.M. bes} e © 

’



Page No. 2 L | 

10/24/94 j 

S ODONATA COLLECTION RECORDS FROM SWAMP CREEK AND THE WOLF 

RIVER IN THE VICINITY OF THE PROPOSED CRANDON MINE, 

COLLECTED BY W.A. SMITH AND W.M. WEST, 16 JUNE, 1994. 

LAST STATE COUNTY TOWN SEC. COLLECTOR NO. NO. NO. EODATA | 
OBS. , RANGE AD. LA. EX. 
DATE COLL. COLL. COLL. 

* Subsubtotal * 

0 0 1 

* TAXON GOMPHUS (GOMPHURUS) LINEATIFRONS 
| 

1994-06-16 WI LANGLADE O34NO11E 24 W.A. SMITH 0 0 4 4 EXUVIAE (1 JUST AN ABDOMEN), ALL | 

: | ! "AND WLM. VOUCHERED. a : 
| | | WEST | | 

* Subsubtotal * 

0 0 4 

* TAXON GOMPHUS (GOMPHUS) VIRIDIFRONS 

1994-06-16 WI - LANGLADE O34NO11E 24 W.A. SMITH 0 0 10 10 EXUVIAE, 4 VOUCHERED. 

AND W.M. 

WEST 

* Subsubtotal * 

0 0 10 

* TAXON GOMPHUS (PHANOGOMPHUS) EXILIS 

1994-06-16 WI LANGLADE 034N011E 24 W.A. SMITH 0 0 2 2 EXUVIAE, VOUCHERED. Lo. 

AND W.M. 

WEST 

* Subsubtotal * 

0 0 2 

* TAXON GOMPHUS (PHANOGOMPHUS) LIVIDUS 

1994-06-16 WI LANGLADE O34NO11E 24 W.A. SMITH 0 0 2 2 EXUVIAE, VOUCHERED. 

AND W.M. | 

WEST 

* Subsubtotal * 

0 0 2 

* TAXON HAGENIUS BREVISTYLUS <p 

1994-06-16 WI LANGLADE O34NO11E 24 "D SMITH 0 0 5 5 EXUVIAE (1 WAS JUST AN ABDOMEN), d. Vouchert 

¥ WS )- List
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Page No. 3 

10/24/94 f 

3 ODONATA COLLECTION RECORDS FROM SWAMP CREEK AND THE WOLF 
. RIVER IN THE VICINITY OF THE PROPOSED CRANDON MINE, 

COLLECTED BY W.A. SMITH AND W.M. WEST, 16 JUNE, 1994. 

LAST STATE COUNTY TOWN SEC. COLLECTOR NO. NO. NO. EODATA 

OBS. RANGE AD. LA. EX. 

DATE COLL. COLL. COLL. 

* Subsubtotal * 

0 0 5 : 

* TAXON MACROMIA ILLINOIENSIS 

1994-06-16 WI LANGLADE . 034N011E 24 W.A. SMITH 0 oO 1 1 EXUVIAE, VOUCHERED. SO, : | 
| | AND W.M. | 

WEST 

* Subsubtotal * 

0 0 1 

* TAXON STYLURUS AMNICOLA 

1994-06-16 WI ; LANGLADE O34NO11E 24 W.A. SMITH 0 0 2 2 EXUVIAE, 2 VOUCHERED. 

AND W.M. 

WEST 

* Subsubtotal * 

0 0 2 | 
** Subtotal ** 

0 0 35 

** SITENAME SWAMP CREEK . 

* TAXON BOYERIA VINOSA 
. 

1994-06-16 WI FOREST O35N013E 19 W.A. SMITH 1 0 25 25 EXUVIAE (1 JUST AN ABDOMEN, AND 

AND W.M. 1 A FAILED EMERGENCE), 2 VOUCHERED. 

WEST SE4. 

* Subsubtotal * 

1 0 25 

* TAXON GOMPHUS (PHANOGOMPHUS) LIVIDUS 

1994-06-16 WI FOREST O35N013E 19 W.A. SMITH 1 0 1 1 EXUVIAE, VOUCHERED. SE4. AND 1 

AND W.M. ADULT MALE. | 
WEST



Page No. 4 

10/24/94 

ODONATA COLLECTION RECORDS FROM SWAMP CREEK AND THE WOLF 

RIVER IN THE VICINITY OF THE PROPOSED CRANDON MINE, 

COLLECTED BY W.A. SMITH AND W.M. WEST, 16 JUNE, 1994. 

LAST STATE COUNTY TOWN SEC. COLLECTOR NO. NO. NO. EODATA 

OBS. RANGE AD. LA. EX. ; 
DATE COLL. COLL. COLL. 

* Subsubtotal * 

| . 1 . 0 1 . 

* TAXON HAGENIUS BREVISTYLUS 

1994-06-16 WI FOREST O35NO13E 19 W.A. SMITH 0 0 1 1 EXUVIAE, VOUCHERED. SE4. 

AND W.M. 

WEST 

* Subsubtotal * 

o 8 8©=—S—O 1 

* TAXON OPHIOGOMPHUS COLUBRINUS 

1994-06-16 WI . FOREST 035N013E 19 W.A. SMITH 0 0 33 33 EXUVIAE, ALL VOUCHERED. SE4. 

AND W.M. 

WEST 

* Subsubtotal * 

0 0 33 : | 

* TAXON STYLOGOMPHUS ALBISTYLUS | 

1994-06-16 WI FOREST 035N013E 19 W.A. SMITH 0 0 10 10 EXUVIAE, ALL VOUCHERED. SE4. 

AND W.M. | . 

WEST 

* Subsubtotal * 

0 0 10 | 
** Subtotal ** 

2 0 70 

tke Tota] *** 

2 0 105 

oO 
° 
QO 

:



Appendix 3.8-5 

© 1993/1994 Odonata Inventory



®@ Appendili@-s Table 1 e 

Odonata Inventory 1993/1994 
Crandon Project © 

[Specs ———‘|_ ste | county | secon] te | we | rorm [tank [ Nomber 
Actnasp. | cMcapanso0s [pores [26 | asniee | mss [on [| s | 

ste 
po cotcanttcatto | pores [26 [swe [ie | ow [| | 

se 
ewan seson | rors [2 [awe [ess [ow | | 
pr Te 

| ecapscson [Foret [32 | ase [oa [|e | | 1 
ep 
yp fp ctc-apsicoos [Foret [30 [ase [sare [ow | | Be on 

| exc pris | Foren [se [sane | sno [ow | | | 
po cwtcaponoos | Forest [36 | asne [sto [on | | 
po ctccaprons | Foret [saz [ane [ soe [ow | | 

| ewes sc2so | ores [2 | anne [ sno [on | | 
po cwcazast00 | tangade [on | awe | soe [ow | |_| 

ec 
tc 

pf ewtcapscrcc | tangas [24 [sane [6200 | oe [| 2 
| ewtcapwesor | tangade [3 | sane [62008 |e [| Mca 

jAesimag | cMcaprroos | Foren [26 | asnie | sae | x [| s | 
[80-02/32-10]93C049 .



Appendix 3.8-5 Table 1 (Continued) 

species «Ste | County | scion] tim | Date] Form | Rank | Number 
Aeshna canadensis | cwc-an-sxons [Foret [30 | aswise [62704 [a | none | 

| coccanin-200 | Fores [2802 [anise [rie [oa | | 
| cwtcanns00 | Foren [208 | ase [ram [ a [| 

po cca stoos | Foret [suas [ane [sam [a [| 
| ctc-asrp-o0s | Foren [26 | awe [sa [ a [| 

[Aesinaeremita | cwtc-an-skoos | Foret | 30 | ase [sam [a | s | 
Aeshna tubereaifera | cmc-ap-sKoos | Foret | 30 | aswse [6am [ a | s | 
po ctcan.en-200 | Fores aaas [ase [zig [A [None [ 

e po emtc-ap.nisoos | Foret [26 | aswe [sae [on [OT 
| Anaxjunius | ccappi-oos | Foret [3102 [ aswse [ease [on | none | 

Sp ewte-ap.rsoos | rangade [mans | see [sa [ow | | 
| ewtcanseson | Fores [32 [ae | uss [on [| 

| weapons | Foret [30 [some [oa [oa [Ta 
| cwtcap erin | Fores | a7as [awe | ra [oa [| 

-Argiafumipennisviolacea | CMC-aBst-200 | Forest_| 282 [asus [| 7404 [A | None | 

sc 
P| ewtcapsorce | tangade [a [sane [ose [ ie [OT 
pots Te 
pf cccaswesor | tangtese | is [sane [sao [oe [fo 
Arigomphuscomutus Ete Tone Ts 
[80-02/32-10]93C049 

® @ ®



@..:. 3.8-5 Table 1 (Continued) © | © 7 

pecs [ste | Goany [Seaton | vie owe | om [ tot | mr 
po ewec-apsesoz | Pores | 32 | asne | oso [ ec | [6 
po ewtcnptit-200 | Forest | 283 | asne | oar [ a [| 

at 
Po etc r200 | tangde [ur [sane | oar [ a | ft 
pt ewtc-apais-i00 | tangade | [save | sao [ a | | 

tc 
po cwec-apetis-00s | Forest [| 25 | asne | sao [ a | [ 
[Basiaeshnajanata | cwc-aB-sc-5o1_| Forest | 32 | asnze | 893 [ N | None | 

stg 
ef 59g 
Bp an 
ep otc 

ee 
po ewtc-apsesoz | port [32 [| ane | use [ow [oo [ 
eo st 
eo es 
eo re 

i 
po cwtccassorce | tangtade | 24 | anne | se [on | f 
eo ete 
eo ete 
jBasiaeshnajanata | ET zp PT Nome | 
[80-02/32-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

Specs «Ste | county | secon | tm | Dae | form | tank | Nomber 
of etcanais100 | tangas | [save [uses | ow [Tf 
po cwcapwesor | Ts | sae [soe [ow Tf 
pe 
po cwtcasos0r | Foren [io | ase | sie [ow [| 
eo ct a 

| cwtcasc300 | Foret [9 | ane [oxo [oa | [ 
ace te 

| cc-ap-or-oos | Foret | a6 asnize | coos [oe | [ 
| ctc-apso2so | Foret [20 [awe [orm [oe | [| 

ep ste a 
pf etcamstoos | roret [size [awe [ore [oe [ [a 
Oe EE a 

| ccanproos | Fores [sua | awe | cam [na | [| ww 
st i 

encase: | tangnae | nina | swine [eae |e | Toa 
Boyeriavinose | crc-apscs0o | Foret | 19 | asnise [95s [| None [ 
CY encan.scrce | tangce | 2 | saws [nam [on pp 

sto Po 
eo sts 

an 
sto 

[Boyeriavinoss | cmc-apsio0 | tangade | | sane [rss | ow | None | 
[80-02/32-10]93C049 

e oe ©



®...:. 3.8-5 Table 1 (Continued) © | ® 

[Species | ste | county | secon] tm | ate | form | Rank | Nombor” 
ste TO 

| etccap soso | Fore [is | aswse | oie [oe [| os 
pf casos | Tw Tao Poe [css 
po oe 
po cwtcapsoaso | Foren [mo [awe [sie [ow [  [ 
Catoptensp. | crc-apsscson | Foret [32 | awe [ines [ow | None | 
pT ca 

| ewtcapscste [pore [32 [awe [ness [ow fT 
po ccapsorce | tangas [24 | sane [ness [ow ff 

ep sto 

ep | ecanwrsor | tangas [ts [sane [nos [on ff 
 t0-94¢ 

po cwtcapans.t00 | tangtte | on [awe | nse [on [| 
 t.8u PT None 

LCaloptenaquabiis | ewtc-as-sc300 | Foret | 19 | aswisz | o2ro4 [A | Noe | 
pe aoe 
po ewtcapsosor | Fores [19 | aswise | sao [oa | | 
pf cwtc-apsesoo | rors [2 [swe | oar [oa TT 
Tf ccapscsor | Fore | 32 | sswie | som [on [| 
pf casos | Foren | 32 | aswie | som [on [| Gaopenwageatis | eman-sarcc | tangade [2 [sane [eave | a | me | 
[80-02/32-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

Specs | __stet | comiy | secon] tm | Date | form | Rn | Number 
| cwtcapin200 | Foren | 2nas [ane | ox [ a [| 

i 
pf ctc-a.rK-200 | tangtade |r | sanize | sare | a | [ 
Caloptenxmacalta | cwc-apscs00 | ore [| 19 | aswise [| o2794 | A [none | 

toe Pe 
| ewtcapsosor | Foret [9 | aswise [6300 | a fT 
| cwcawscsor | Fores | 32 | asne | oar | a | T 
pf wtc-apsesoe | roret | 32 | awe [soo [on [of 

| ewtcap-200 | Forest | 2xs2 | sswise [oar [a fT 
ep te 
pp ewtcansorce | Langlade | 24 [sive | oarce | a fT 
* [caithemiseiss | emc-ansisoos | Foret [26 | aswie | osose [| None | 

| ewtcaponoos | Foret | 36 | sswne | ssoss [a fT 
| even t-200 | Foret | 203 | sswise [care [a fT 

oo 
|Chromagrionconditum | CMC-ABHS-O05 | Foret | 26 | aswiae | tits [Nn | None [ 

to 
[Cordulegastermaculata | CMC-ABI29 | Langlade | 12 | sanrze | ntsoss | N| None | 

| extras sc300 | roret | 19 | aswe [31 [oe | None | 
oo i Po 
oo ee Pe 
[Cordutegaser macutsta | CMC-ABSC301 | Foren | 19 | sswise | sano | oN | None [ 
[80-02/32-10]93C049 | 
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| @...:, 3.8-5 Table 1 (Continued) © | ©@ 

[secs (| -ste | omy [ecto | te [owe [rm [at [ Nemo 
os. a 

po ewe-apas-t00 | tangade [nn | save [sass [ow [OL 
sce 

[Corduliashurteti | cmc-ap-or-oos | Foret | 36 | ase | 11093 [ [None | 
eo 60098 
etc 
po ewtc-apsxo0s | Forest | 30 [ane | sum [ow [ [| 

ce 
eve 

ef ewtcanproos | port | 56 | save | soe [on | [| a a 
i 

ec a a 
9 a ty a 

eo tt 
Po ec-asasi00 | tangtade |r | sane | 630 [ a TT 
eo oe 
Po ewan rrt0o | Forest | aas | ane | rim [oa [| [ 

| ewec-apesi-oos | Foret [sas | anise | sae [on ff [cocina | ovcapiisans | roren [26 | asuine [eso [em | 
[80-02/3 2-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

pees se | ony [Sen [a [oe rom [tat Lem 
eT toe one PO 
[Didymopstransversa | cMc-aB-oL-0os | Foret | 36 | asnize | soos [ N | None | 

oe 
po ewtecanscice | tangade [| [ane [62 [ oe ff 

eo Yc 
[Dorocordulatibera | CMC-ABSKOOS | Foret | 30 | asni3e_| sansa [oN | None | 

ce es 
ez ce 

ef cwtec-apprcoos | Foren | 26 | ssnne [ or [oe [| [ 
pf COU—~—CC TT Ce oe 
Sf ewtc-aptisoos | roret [26 | ssne [630% [ ea [| 
po eutc-appeo0s | Forest | 3ia2 | ase | 30 [oe [| os 
oo ewtc-apcor-oos | Foret | 36 | asnie [oso | oa [ [ 
ps cwtc-apt20 | Forest | 2803 | ase [rr [oa [| f 
Po ewtc-ap-reioo | Forest | 2728 | ane [ro [oa fo [| 
Po ewteanseso1 | Forest | 1 | ane [6300 [oa [| 
Pf ewteca-rc-200 | tangiade | oi | sane [oars | oa [fo [| 

| [80-02/32-10]93C049 | 
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@..: 3.8-5 Table 1 (Continued) © e 

[pees [sitet [county [ section] tik | Date] Form | Rank | Number 
[Dromogomphus pinosus | CMC-AB.WR301 | Langhde | 13 | sonnne | tn993 [Nw | None | 
pf ewtcansorce | tangade [2 | sive | oisoe [oe Po 

srs Pn 
po ae Pe 
ps0 Pi 

[Enallagmasp. | CMc-aBSK005 | Forest | 30 | asnise_[savos | nN | None | 
pf ewtcazwrsor | tangiade | ts | sane [oa [oe fT 
[Enallagma ebrium | CMC-aB-SK-005 | Foret | 30 | asnise | 6294 | A | None | 
[Enallagmahageni_ | CMC-AB-PK200 | Langlade | | sanize [62794 [A | None [ 

pf cwc-apor-oos | Foret | 36 | ase | 6a0ss [ a [  [ 
° fF enccanrisos [rors | 26 | ane | oxo | a || 
po  ewtcrapsoznr | Foret | 9 | asuise | oaoss [oa TT 
pf ctc-apin-200 | Foret | ras | asses | rasa [oa [oT 

Ci ewecam-pions | rors | siaa | anne | rio | a | 
|Epitheca(Tetragoneuria)sp. | CMC-AB-DH-O0S | Forest_| 5i6 | santse_ | sazss | in | None | _ 
pe 

| etcapsto0s | Foret | suas | asnise [sizes [ow [  [ 
is Pci 

Tf ctc-aponoos | Foret | 36 | sswe | sioss | ow ff 
i ee 

| ctc-ap-rs.ons | tanglede | tinana | sane | sass | ow ff 
[80-02/32-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

Specs | ste | county | section] 1m | Date | Form | Rank | Nmbar 
Pp *detcansesee | foe | 2 | asnne | esse |e |p 

| ctccazsit0o | tangtee [un [sane [994 [on [none [ 
pce 
a t0n 
po ccnp scarce | tangiase [26 [snus | ose |e [ [ 
pf cwcapscsor | Foren [a2 [ane [oom [oe | [a 

ee ee es es GSS 
| ewcapitt200 | rove | asas | asnise | oz [oa [| 

{| Epithea mora | cwtc-ap-sc300 | Foret [19 | asnise | o2r94 [a | none | 
pp ctc-apt-2o0 | Fores [owas [assez | o2re [oa [| 
Spe 

| cwtcapsosor | pores [19 [ aswise | sa094 [a | None | 
ff cwtcaprrtoo | Fores [2728 [aswie | ri [a [fT 
po exten poos | ore | sae [ane | sae [ow [| 
[Epitheca princeps__ | Cwc-apt200 | Foret | 2sas | asnise | oaroe | A | None | 

tc 
| ettcaprrioo | Foret [aren | ssmise | rae [oa [| 

| cwtcapscar | Foren | 19 | ssmise | save | a [| 
Epithecaspiningera | CMC-ABAMS.100 | Langlade | 11 | sanize | o294 | | Now | 

0 
P| etcapesoos | ranatade | tinena [sinner [6208 [oe [| wcso 
[80-02/32-10]93C049 
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© ®... 3.8-5 Table 1 (Continued) © 

peice [et | coy [Seton [ae [ae em ee Tm 
Epithecaspiningera | cwc-aprsons | tanglade | | sane | 8294 | N | Non | Pewee [a ee 
Tf ctccapin200 [Foret [2003 [ane | 7am [a | | 
po ewtcaprrion [Foret | 2ras [awe | mim [a | | 
Gomphuss. | cmc-apscsoz [Fors | 32 | asnize | sar | on | Nom | 
Tf ewte-anscrce [tangae [24 [suns [ orm | nw [| SE Loca [coe | Powe Pome | pe | 

ei ee 
oft oe » [TF rcrsaice Vina [om ose oP 

toe eo . 

po Te 
po ewtecassesor [Foren [x2 [ane [ sum | wn |. 
po ewecas.ses00 [Foret [9 [ asne [ oa |e |. 
[Gomphusesiis | cwtc-an-sc-2so | Foren [20 [ asnise | os | & | Now | 
pf ewte-anscrce | tangae [28 [sane [cae |e | | omen | 

tc Te 
crn Te 

of cwtecansesor [Foret [2 | aswne [oso |e | | mc 
ee ee OD 

sav oe 
[80-02/32-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

[Specks «dt stew | county | section | tie | bate] Form | tank | Number 
[Gomphus exis | CMC-aBssc-501 | Forest | | aswize | 294 | ON | None | 
po ec-anwesot | tangade | 13 | sane | sao | oe | | Mca 
po oe Pe 
pf ewteapsesoz | Forest | 32 | asnze | osca | oe | | Mca 
po sre 
po oe Pec 
po te 
|Gomphusexiis | CMC-ABHI-200 | Forest | 2803 | asnise_| 627-94 | A | None | 

eo 
[Gomphus tineatifrons | CMC-ABWR301 | Langade | 13 | sane | stose | oN | sf 

eto oe Pes 
ep toe PP 

po cte-apsesor | Foret | 32 | ase | sans | oN | | 
se Pe 

po see | 
poe Pe 

| ewtcasesoe | Fort | 2 | asnie | sires | oN | | 
eo se Pets 
poe Pe 
po eo Pe 
pf eweapscrcc | tangade | m4 | sanite | soe | oe | | Mc27 
po to Ps 
[80-02/32-10]93C049 
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@...:. 3.8-5 Table 1 (Continued) | © ® 

pees se] ony [Seon [ae [Coe rom [re [rm 
perc 

[Gomphustividas | CMC-AB.scr-cC | Langlade | 24 | 34nnie [| stooe | oN | None | 
ge 

tcc 
Po ewtcaporoos | Foret | 36 | ane | sso | on [| [| 
oo emtccansc2so | Forest | 20 | ane [soe [ow [ [ 

eo ee 
to 

[Gomphus vidas | cMc-aBsc-300 | Foret | 19 | asnize | 63.04 |e | None | 
er Ws | 

ep po tc [cmc ieee oes pe 
ars 

oto 
oe 

of ewtc-aswrsor | tangace | 3 | sane [sao [oe ff 2 | 
i 

Ps eecasisesoz | Pores | 32 | some | oso [oe | [9 
sero 

pe eo 
Po emtcapsczor | rorest | 9 | sone | oie [oe [fo 
oo 09 
[80-02/32-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

[species | ste | County | secon | 1m | Date _| form | tank | Nombor_ 
| ecapts.t00 | tangtede | om | seve | osooe Toa fT 
| ccapis.oos | Fores | 26 | sswize [oso [oa | | 

J ccapt200 | ore | 250s | aswise | raoe [af | 

pf cwtc-apspro0s | Fores | sis | anise | 6396 [oe [| Mcii 
po i 
— cwtcappioos | Foret | see | assis [ose [oe ft 
po ee 

| evtcapns.oos | Langlade | tunzna | sanize | o29e [oe | f 
ef cwtcapenz00 | Forest [293 | asnise | race [a [of 
Rp evtcapertoo | Foret [278 | asnise | rae [a [of 
eye cwtcapwrsot | ranglde | 13 [sane | sanse [ow fT 
af etcaporoos | Foret | 36 | ssnie [case [oe [| wc 
po ewtc-apscsor | Foret [| 2 | asnize | ose [oe ff 

_Gomphus (Gomphus) sp-___ | CMC-ABSGLCC | Langlade | 24 | snie [ness [ ow | os | 
[Gomphus Gonphurs) | cMC-AB-SGLOC | tanghse | m4 | sane | nes [ws | 

ff ecap weet | tanglde | 3 | save | nose [ow fT 
Gonpius Phnnogonphup. | cMCABSCSO | Foea | x2 | senize | 1189 | n[ Nome | 
[Hagenivsbrvisyius_ | CC-aBwR301 | Langlade | 13 | sents | ings | oN | None | 
po ste Pe 
po i Pe 
6” | | 

e ®



© 
@... 3.8-5 Table 1 (Continued) ©@ 

ies [te | coon [Soci | te one [form [tek [hem 
Po eecasesor | Foret | 2 | ane | sam | on [7] 
eo oe 

ite 
poeta ses00 | Forest | 9 | ane | oar | a | [ 

a Be es es 
Po eme-asorce | tangtde {24 | sane | oto | oe | fs 
eo oo Pe 

to Pe 
te Pe 

ef ctcanse3or | Foret | 19 | sense | 6309 | ae | | i® 
F [[Hagenius brevisylus | CMC-AB-HL-200 | Forest | 2833 | _ssnizz_| 7194 | A [| None | 
Gi [[Ischnura verticais | CMC-AB-OL-005 | Forest | 36 | 3snize_| toss | N | Nome | 

oo to Po 
fs ewteansesor | Foret | 32 | ssnme | se | wn | | 

Pf ewtec-apwrsor | tangde | 3 | sane | oo | on | | 
pf ewe scrce | Langlade | 24 | sane | soa | on | 

TF etc ccs [tor [20 ainsi [oN] 
everson | Foret | 9 | sense | 6aom | oa [| 

Fever | tanec | | sani [emo [a 
[Ladona juia | CMC-AB-MS-100 | Langlade | 11 | 3anize | n993 | oN | None | 
eo ie Pe 

oe P| 
| [{80-02/32-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

[Species | ste] Cowmty | secon] rim | Date] Form | Rank | Number 
| ewcanst-oos | Foret [suas [ aswie | or [ es [| 4 

ao soe 
| cwtc-ap.pri00s | Foret [sis | save | 63 | ae [| ae 
| cccapro0s | roves | sisa [ anise | cae | ae [| iw 

eo ge 
| cxccapinc00 | Fore | was | sswne [oar | a [| 

ce 
| ecapsisons | Foret [26 aswize | oso | a fT 
| ewes | Foren | 9 | asnise | 6300 [ a fo [| 

S| Lesteseurims? | cwrc-ansxoos | Foret | 30 | aswise [6am | a [os | 
i? [estesrectangularis | crc-aporoos | Foren | 36 | asnize | 6a00 | a | Nore | 
* [tewcorniniae | ewtc-an.skons | roe [30 | aswise | sarss [Nn [ none | 

gee ts 
*Y:ecancrraos | rome | 26 | anne | snme | on | 

i 
YY ewtcasinsiwo | tangas | nn | swine [eam fe | 

po oe Pe 
Tf ewtcaponoos | Foren | 36 | sswne [oe [oe | [ 
Tf ewtcapinz00 | Foren | 20s | asus | ares | a | 
of etc-apsesoo | Foret [2 | sswne [care [oa fT 

| ccapisoos | Foret | 26 | sswize | sao | a [  [ 
| encanvroes | roe [sine | aswise [aan | | 

[80-02/3 2-10]93C049 
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© 
@ .. 3.8-5 Table 1 (Continued) © 

pees [set coy [Seton | ae [oe fem [mk em 
[Leucorthinia rigida | CMC-AB-RS-005 | Langlade | tinzaa| sanize | s204 | oN | None | 
pf eutc-ap coos | Forest | sis | sane | som [ow ff 
pf ewtccapstoos | rorest | sis | ane | sa | on ff 

| wtc-apris.005 | Forest | 26 | asnize | cao | a | f 
it 

[Leucorrhiniaglaciais | CMC-AB-SK-005 | Foret | 30 | 3sni3e_| 627-94 | A [| None | 
pf evtc-apeprc0s | Forest | ise | asmise | sz | ow | 

| emte-apon-oos | Forest [| 36 | asnrze | sso | a | | 
ef etc aeais-100 | Langlade | on | sane | 630% | a | [| 
yp etc ai-200 | Forest | 2803 | asmie | rim | a | [| 
Sf ctcap-rpoos | Foren | 26 | ssn [| sao¢ [oN | Noe | 

[Leucorthinia proxima __——_|_CMC-AB-MS-100_| Langlade | 11_| sanrze_| 630.4 | A | None | 
pf ewteapcon-oos | Forest | 36 | asnrze | sso | a | | 
pf evte-ati200 | Forest | 283 | sme | tom [ a | | 

ft ecap-pr-oos | Forest | 26 | sme | a3 | a | | 
[Libettuiaydia | CMC-AB-MS-100 | Langlade | 11 | sanrze_| 6204 |e | None | 

to 
| eecapsesor_ | Forest | 32 | aswize | 6200 |e | None | 

ff ewteapese300 | Forest [19 | aswse | oar | oa || 
| emtecapscsor | Foret | 19 | anise | 630m | a | 

pf eecapi-200 | Forest | 2803 | swe | 7am | oA | | 
[80-02/32-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

pede een [oe [ae [oe Hom [ 
ft ewtc-aprrtoo | Forest | 2708 | ane | rie | a ff 

[Libeliulapulchetia | CMC-AB-HL-200 | Forest | 2803 | asni3e_| 627-94 | A | None | 
| eme-anos-t00 | tamgloae | | anne | 300 | oa | 

of ewtc-aprrtoo | Forest | 2728 [| ane | rim | oa [of 
[Libeltula quadrimaculata | CMC-AB-OL005 | Forest | 36 | 3snizz_| 11093 | oN | Nowe | 

to 
| emte-apepp cos | Forest | 26 | asnie | size | ow | | 
| etc-apti200 | Forest | 2803 | asnise_ | 6270 | a | | 

it 
of etc-apscrcc | tanglade | 24 | sate | 73094 | a || 
Pf etc rk-200 | Langlade | tr | sanrze | sare | a || 

ef ctcanst00 | tangade [um | seve [62m [oe | | wc 
fe toe Pe | 
pf ewte-ansc2so | Forest | 20 | asne | oi | oe | | | 

| emec-apsezor | Forest | 19 | ssnie | 63e9 [| a | | 
| ewtc-ap-re-too | Forest | 27as | asnie | rise | a | | 
| etc sk-o05 | Forests | 30 | asnie | 62m | oe | | 7 

Tims kas[Ceweansvacor [Taga [ie [cane [onan [owe 
toe Pw 

| emte-apsesor_| Forest | 32 | sone | o2ra | a | | 
| emteapesesoz | Foret | 32 | sone | oso | oe | | 2 

ir Po 
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9... 3.8-5 Table 1 (Continued) ® 

[species ————«|__ste i | County | Section] TR | Date | form | Rank | Number 
df ewtccapscrce | tangade | m4 | sine | ice | oe [To 

sarge PT None PO 
LNehalenniairene | CMC-ABMS.100 | Langlade | 11 sanize | 63004 | a [ None [ 
[Ophiogomphussp. | CMC-aBsca01 | Foret_| 19 | asnise | since | nw | None | 
Tf ctccapscsor | Foret | 32 | sswne | sass [ow [| 

[Ophiogomphus carols | CMC-ABSC30 | Forest | 19 | ssmse_| oss | ow [os | 

tos Pe 
i we 

p pose Pe 
e [| ewcanscar | rors [9 | anne | oso | na || 
Sof se Pw 

[Somatochlorasp. | CMC-aB-s-005 | Forest | 26 | asnize [| trarss | ow | os | 
[Somatochlora elongata | CMC-ABHS05 | Forest | 26 | ssnize_ | sasss | ow | os | 

| evtcapes.t00 | tangtade | om | sane | 62g | oe | | 
po ewtcapsxo0s | Foret | 30 | asus | ara | oa | | 
[Somatochlora forcipata__——| CMC-ABANL-200 | Forest_| 283 | sswise_ | 7a | a | os | 
[Somatochlorakennedyi__— | CMC-ABSGECC | Langlade | m4 | sane | 62794 | a [os | 
[Somatochlora minor | CMC-AB-SC.250 | Foret | 20 | sense | stzss | n | one | 
po se Pe 

| ctc-anats.t00 | Langlade |r | sane | sae [ow | | 
[80-02/3 2-10]93C049



Appendix 3.8-5 Table 1 (Continued) 

[Species ————«|__ ste | County | secon] tm | Date | Form | tank | Nimber 
[Somatochlorawashii | cwc-apst-200 | Foret [2803 [suse | o2r04 [a | none | 

| cwtcasertoo | rors | aas [ae [sie [a [| 
| ccap soos | Foren [25 | awe [ease [ow | | 

[Somatochlravwiliamsoni | _cMc-apsn-200 | Foren | 2803 | aswise | 62798 [a [ none | 
| ewcanorons | roves [36 [ane [oso [oa [| 
| cwccassioos | Foret [26 | aswie [sao [ a [ [ 
| ewtcanscsor | pore [9 [anise [ogo [a [fT 
| cwcascrce | tangas [24 | sane [ere [oa [| 

e fp 0 a te 
| Sytwuss. | cwtcapscsor | Foret [io [swe [saree [oN [omer [| 

° 
cars 

ao as 

po weap soar | Foret [9 [swe [sao [oe ff 
pf evecare | tangtade | 24 [sents | cage [oe [| cas 
pf tc-apwrsor | tangtde | ts [sais [cae [oe [Ts 

pf tc-apwrsor | tangde | ts [sine | oa [oe [Ts 
[Sympetrumeosifenm | cmc-apscrcc | tangade | 24 | samite [73094 | A [None | 

[80-02/32-10]93C049 
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@.. 3.8-5 Table 1 (Continued) 

—— Beeces iste | comity [section | tie] ate | Form | Rank | Namber” 
Sympetrum obtrusum CMC-AB-MS-100 Langlade 34N12E 6-30-94 | A | None | 

A = Adult | 
E = Exuviae 
N = Nymph 
S = Species of concern | 
MC = Most Common , Prepared by: WMW 
? = Species Not Confirmed Checked by: BDH/JJA 

us | 

~ ; 

vr 
No 

> | . 

[80-02/32-10]93C049
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Appendix 3.8-6 Table 1 

May and June 1994 Fish Inventory 
Crandon Project 

BrookTo | ewcansosmn [My 
po ewteapseson Tay 
po etecsnsirczm0 Tay Ps 

Sd ewcaweson wy 
po ewtcamscce | ey 

pecans May 
tune Oo 

poof ewterapsorce | my 
Stans 

eccaersins | May 
po eteastcoos | May 

tne 
| Centratimow | cMc-apscson |My | 

po etecasesoo fy 
po ewtcapsczon | ey 
po etcaprsions Ly 
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Appendix 3.8-6 Table 1 (Continued) 

a SS 
[comes tine | ewan | yd 

eo ewecasezon | May 
eo eweenssctoo | May 
po ewennscsoo | May 
eo eweerasseson | Mey 

ewes | ay 
fearon My 

of teasscr0n May 
ep ewcanwrson | May 
GE tne 

eo ewtccnpscrce |My 
te 

een seoaon My 
ewtensscsoo | May 
ewensseson | May 
eww Tay 

po ewtenzo |My 
po ewternpscrce | My 

@ 2-10]93C049 
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Appendix 3.8-6 Table 1 (Continued) | 

tecnico Tey 
a SS 
pecans Py 

ee 
po ewecarsons fy 
po ewtenastoos |e Pa 
| Blacknose Shiner | cMc-apitn-t00 | May Pm 

po ewtenisit00 May 
po ewtccapwrsor | May 

oe fe tne 
efoewtcapscrce |e 
‘ 

cccaproo |My 
a 
decane | wy de 
a 
pe  etcaetn-on | May 
po etenaisir0n | Mey 
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Appendix 3.8-6 Table 1 (Continued) 
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‘ npari EA Midwest EA Engineering, Science, and Technology us Lake Cook Road, Suite 1 

Deerfield, IL 60015 
Telephone: 708-945-8010 

7 Fax: 708-945-0296 

| . - § 4091 
29 September 1994 | OCT ~ 5 1994 

EA Project 12712 FOTH & VAN DYKE 

Mr. Bill West ) 
| Foth & Van Dyke 

2737 S. Ridge Road 
Green Bay, WI 54307 

Dear Bill: 7 

The purpose of this letter is to provide the results from our second sampling trip to the Crandon 
Project area and provide supporting information regarding effort, methods, locations, etc. 

| METHODS ae | 

© Boat electrofishing was conducted on Oak, Deep Hole, and Little Sand lakes, and on the Wolf 

River. The lakes were sampled at night; the Wolf River during the day. We used a Coffelt 

Model VVPI15 controller and a 4000 watt generator to produce pulsed DC. Output varied 
depending on conductivity. 

Seining was conducted at Oak and Deep Hole lakes and on the Wolf River. Depending on 
- conditions, we used a 30 ft long seine with a Ye" mesh bag or a 10 ft long straight seine with 1" 

mesh. | 

EFFORT 

Effort varied depending on the size of the waterbody. The entire shoreline of each lake was 
: electrofished. Time spent at each location was as follows: 

| Hrs 

Shock Seine 

: Little Sand Lake | 360 | 
_-. Deep Hole Lake 1.8 ae : | 

Oak Lake — O07 5 2 1B | 
| Wolf River, upstream 2.5 a) 

@ Wolf River, downstream 1.5 - 

3.8-7-1



Mr. Bill West 17 September 1994 

Foth & Van Dyke | Page 2 ©} 

LOCATIONS | | 

Creek 12-9 could not be sampled because access was not permitted. Duck Lake could not be 

sampled by electrofishing because the lower portion of the road was not suitable for launching 

our boat. Thus, neither of these areas was sampled in 1994. 

Locations sampled were: | 

Little Sand Lake - Entire perimeter was electrofished. | 

Deep Hole - The entire perimeter was electrofished. Seining was conducted at the boat ramp 

and at one other location. | 

Oak Lake - The entire perimeter was electrofished and seining was conducted near the Exxon 

access road. 

Wolf River - The entire distance from the boat ramp at Post Lake to the confluence with Swamp 

Creek was electrofished. Several seine hauls were also made within the upstream segment. The 

| area from the confluence to a point about 0.5 miles downstream of the access at Lost Lake Road | 

was also sampled. 

RESULTS © 

T & E Surveys - No threatened, endangered, or watch list species were collected (Tables 1 and 

2). The most diverse fish community was found in the Wolf River, which for the two locations 

and two trips combined yielded a total of 23 species. Species richness was very low in the three 

lakes. All fishes collected are typical for NE Wisconsin. ) ) | 

We again attempted to collect yellow perch in the Wolf River downstream of the confluence with | 

Swamp Creek but were again unsuccessful. Thus, I suggest using the white suckers that we 

collected in May. | | 

_ If you have any questions, please give me a call. | 

wy 

Greg Seegert 
Project Manager . | 

3.8-7-2 | ;



Table 2. Fishes collected from streams near the Crandon Project in May 1994 and from the Wolf River in May and June 1994. 

Swamp Creek Hemlock Ck 

Keith W. = Deep Wolf R 
Siding Rt Shallocks  D/st Shore Hole  Pickerel Creek Upstream Downstream 

Rd Clearcut 55 bridge discharge Dr. Rd Creek 11-4 May June May June 

Brook trout 8 1 5 l 2 
Muskellunge 1 
Northern pike 2 | 5 U 1 7 
Central mudminnow P P 5 

Brassy minnow 1 1 
Common shiner P A A A A A A 2 A C P A 

| Pearl dace 1 | 
Hornyhead chub A P —C A P 2 5 | 

Wo Golden shiner C C L 

*  Blacknose shiner P P 1 20 2 
1 Blackchin shiner 2 P P C 

Finescale dace 1 2 2 

N. redbelly dace C 

Bluntnose minnow 3 A ] 1 
Fathead minnow P P 4 
Blacknose dace C P P | 
Longnose dace A , 
Creek chub C P P C 2 
Northern hog sucker 2 2 3 
White sucker A P A A P P A A C A 
Shorthead redhorse l C P C C P C 
Brook stickleback P 5 2 P C 5 
Black bullhead 2 P P 2 P 2 
Tadpole madtom l 1 
Rock bass C P P P P C



Table 2 (cont.) 

Swamp Creek Hemlock Ck 

Keith | W. Deep Wolf R 
Siding Rt Shallocks  D/st Shore Hole  Pickerel Creek Upstream Downstream 
Rd Clearcut 55 bridge discharge _Dr. Rd Creek 11-4 May June May June 

Pumpkinseed 2 2 9 U 
Bluegill l 2 4 C 3 U 
Black crappie 5 4 8 
Smallmouth bass 5 Lt 2 
Largemouth bass 1 2 
Iowa darter | 1 6 
Johnny darter C P 2 2 1 1 5 
Yellow perch 1 3 A C A C 2 A A P 4 
Walleye 10 U 3 

~ Mottled sculpin _ C P _ _ P _ 2 7 _ oe _ 
Kees By (Lew ef 

Lk __ Total Species 2 12 10 = 15 9 18 8 2 13 9 19 13 14 
23



e Table 1. Fishes collected from lakes near the Crandon Project, May and June 1994. 

Deep Rolling Little 

Species Hole Stone Sand Oak 
M J M M J J 

~Central mudminnow U 

- Northern pike U | 2 35 
~ Golden shiner U* 3 U 1 | 
- Blackchin shiner | U 

~ White sucker C 

- Black bullhead A C C C C 
Brown bullhead C ~C 1 

~Mottled sculpin , U 
~ Pumpkinseed C 2 U 2 C 
+ Bluegill C C C A 

» Black crappie U | 
- Largemouth bass C U 15 13 

- Iowa darter a) 

-Johnny darter 2 
- Yellow perch A A C A A A 

@ Walleye 2 _ 2 —~ _ 

Total Species 5. 4 16 67 5 

| 5 8 

* U = Uncommon 

C = Common 

A = Abundant 
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EA Engineering, Science, and Technology EA Midwest | 
444 Lake Cook Road, Suite 18 

. Deerfield, IL 60015 
: Telephone: 708-945-8010 

Fax: 708-945-0296 

a 

EA 17 May 1994 
EA Project 12712 

Mr. Bill West 

Foth & Van Dyke | | - 

2737 S. Ridge Road . 

Green Bay, WI 54307 | 

Dear Bill: | 

The purpose of this letter is to provide the results from our first sampling trip to the Crandon 

Project and provide supporting information regarding effort, methods, locations, etc. 

| METHODS fe 

Boat electrofishing was conducted on Rolling Stone, Deep Hole, and Little Sand lakes, on the © 

Wolf River, and on Swamp Creek from Shallock’s bridge to the firelane bridge. The lakes were 

sampled at night, the streams during the day. We used a Coffelt Model VVP15 controller and 

a 4000 watt generator to produce pulsed DC. Output varied depending on conductivity. 

Pram electrofishing was conducted at Swamp Creek at the “clearcut", Pickerel Creek, Creek 11- | | 

4, and Hemlock Creek. Output was controlled by a Coffelt Model VVP2C powered by a 1500 

watt generator. Pulsed DC was used at all stations. - 

Seining was conducted at Oak, Duck, Rolling Stone, and Deep Hole lakes. Depending on 

conditions, we used a 30 ft long seine with a Ye" mesh bag or a 10 ft long straight seine with Ye" 

mesh. Both seines were used at some locations. Seining was also conducted at each of the 

| stream locations except Pickerel Creek, the upstream Hemlock Creek station, the lower Wolf 

River location, and the Swamp Creek "clearcut" location, | 

EFFORT 

Effort varied depending on the size of the waterbody. The entire shoreline of Deep Hole and 

Little Sand lakes was electrofished. Three hours was spent along the perimeter of Rolling Stone 

Lake, this effort covered about 75% of the shoreline. Time spent at each location was aS 

follows: | | | | 

| 3.8-7-6



Mr. Bill West 17 May 1994 

© Foth & Van Dyke | Page 2 

Hrs 
Shock Seine 

Little Sand Lake 2.2 - 
Rolling Stone Lake 3.0 1.5 
Deep Hole Lake 1.3 .7 
Duck Lake - 3 
Oak Lake | - 4 
Swamp Creek, Keith Siding - 2 

Swamp Creek, clearcut 1.1 - 

Swamp Creek, Rt 55 - 3 
Swamp Creek, Shallock’s bridge i) a) 
Swamp Creek, downstream | 1.6 4 
Hemlock Creek, bridge nearest the lake 1.0 - 
Hemlock Creek, Deep Hole Rd - .6 
Pickerel Creek 7 - 

| Creek 11-4 | 3 3 
Wolf River, upstream 1.5 3 

| — Wolf River, downstream 1.5 - 

© LOCATIONS 

Creek 12-9 and Oak Lake (electrofishing) could not be sampled because access was not 

permitted. Duck Lake could not be sampled by electrofishing because the lower portion of the 

road was not suitable for launching our boat. Locations sampled were: 

| Little Sand Lake - Entire perimeter was electrofished. 

- Rolling Stone Lake - Approximately 3/4 of the perimeter was electrofished. Seining was 

conducted at six locations spread around the lake. 

Deep Hole - The entire perimeter was electrofished. Seining was conducted at the boat ramp 

and at one other location. 

Duck Lake - Seining was conducted near the Exxon access road. 

Qak Lake - Seining was conducted near the Exxon access road. 

Pickerel Creek - Electrofishing was conducted for ~ 100m on either side of N. Rolling Stone 

Lake Road. 

e Creek 11-4 - Sampling was conducted on both sides of N. Rolling Stone Lake Road. 

3.8-7-7



Mr. Bill West 17 May 1994 

; Foth & Van Dyke | Page 3 @ 

Hemlock Creek - Electrofishing was conducted on both sides of W. Shore Lane. Seining was 

conducted downstream of the Deep Hole Road bridge. 

Wolf River - The entire distance from the boat ramp at Post Lake to the confluence with Swamp 

Creek was electrofished. The area from the confluence to a point about 0.5 miles downstream 

of the access at Lost Lake Road was also sampled. 

Swamp Creek - Swamp Creek was sampled at Keith Siding Road (seine only), the "clearcut" 

(shock only), Rt 55 (seine only); from Shallock’s bridge to the discharge area (seine and shock), 

and the entire distance from the discharge area to the firelane bridge (shock and seine). 

RESULTS | 

T & E Surveys - No threatened, endangered, or watch list species were collected (Tables 1 and | 

2). The most diverse fish communities were found in Rolling Stone Lake, Hemlock Creek, 

Swamp Creek, Creek 11-4, and the Wolf River. Species richness was very low in Little Sand 

and Deep Hole lakes and in Pickerel Creek. The limited effort on Duck and Oak lakes (seining 

| only) yielded no fish. All fishes collected are typical for NE Wisconsin. 

Tissue Collections - Ten yellow perch >6 inches were collected from Swamp Creek (upstream 

and downstream of the discharge) and from Little Sand Lake. Because of a lack of yellow perch © 

at the downstream Wolf River location, 10 white suckers were collected from each of the Wolf 

River locations. Length data for all 50 fish collected are appended to this letter. 

As agreed, analysis of the white suckers will be put on hold until our June trip during which we a 

will attempt again to collect yellow perch from the Wolf River. . 

TISSUE SURVEY ADD-ON | 

As you are aware, collection and processing of the fish for tissue analysis for the NOI was not 

part of the original work scope. The cost for this additional effort is $3,000. This includes all 

collections and processing. It also includes making a second effort to collect yellow perch from 

the Wolf River in June. Please see that our contract is modified to cover this additional effort 

and cost. 

If you have any questions, please give me a call. 

Sincerely, | 

| Ay 
Project Manager © 

3.8-7-8



e Table 1. Fishes collected from lakes near the Crandon Project, May 1994. 

Deep Rolling Little 

Species Hole Stone Sand 

Central mudminnow U 
Northern pike U 2 
Golden shiner U* U 

Blackchin shiner U 
White sucker C 
Black bullhead | A C C 
Brown bullhead | C 
Mottled sculpin | U . 
Pumpkinseed C U 2 
Bluegill C C 

Black crappie U 
Largemouth bass Cc U 
Iowa darter | 5 
Johnny darter 2 
Yellow perch A C A 
Walleye 2 2 _ 

®@ Total Species 5 16 6 

* U = Uncommon 
C = Common 
A = Abundant 
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Table 2. Fishes collected from streams near the Crandon Project, May 1994. 

en 

Swamp Creek , Hemlock Ck 

Keith W. Deep 

| Siding Rt Shallocks D/st Shore Hole  Pickerel Creek Wolf R 

Rd Clearcut 55 bridge discharge _Dr, Rd Creek 11-4 U D 

Brook trout 8 1 5 l 2 

Northern pike 2 5 1 

Central mudminnow P P 5 

Brassy minnow l 1 | 

Common shiner P A A A A A A 2 A P 

Pearl dace 1 

Hornyhead chub A P C A P 2 5 

Golden shiner C C 1 

4» Blacknose shiner P P 1 

© Blackchin shiner 2 P P C | 

t Finescale dace 1 2 2 

© N. redbelly dace C 

Bluntnose minnow 3 A 1 

Fathead minnow P Pp 4 

Blacknose dace C P P 

Longnose dace A 

Creek chub | C P P C | | 2 

Northern hog sucker 2 

White sucker : A P A A P p A C 

Shorthead redhorse 1 C P C P 

Brook stickleback P 5 2 P C 5 

Black bullhead 2 P P P 

Rock bass C P P P. 

Pumpkinseed 2 9 

Bluegill 1 2 4 3



Table 2 (cont.) a 

Swamp Creek Hemlock Ck 
Keith W. Deep 
Siding Rt Shallocks D/st Shore Hole  Pickerel Creek _WolfR 
Rd Clearcut 55 bridge discharge _Dr. Rd Creek 11-4 U D 

Black crappie 5 8 
Smallmouth bass 5 2 
Largemouth bass I 
Iowa darter 1 6 | 
Johnny darter C P 2 2 1 
Yellow perch ] 3 A C A C 2 A P 
Walleye 10 
Mottled sculpin _ C P _ _ P _ 2 7 oe 

uw Total Species 2 12 10 15 9 18 8 2 13 19 §$13 
CO 

; 
Do |



Table 3. Lengths of fishes collected near the Crandon Project in May 1994 for liver and tissue 
analysis. | © 

Little Sand Lake Length (mm) | 

Yellow perch l 164 
2 155 
3 152 
4 157 
5 210 
6 163 | 
7 153 | | 
8 167 
9 158 | 

10 170 

Swamp Creek | 

Yellow perch 
Upstream 1 178 

2 169 
3 218 

: 4 171 © 
—) 186 

6 178 | 
7 170 
8 217 
9 187 
10 182 

Downstream 1 159 
2 165 : 
3 166 
4 172 
5 159 
6 159 
7 165 
8 167 
9 163 
10 158 
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Table 3 (cont.) 

® Wolf River Length (mm) 

White sucker 

Upstream 1 444 
2 336 

3 405 | 

4 374 

5 303 

6 423 
7 416 

| 8 348 

9 350 

10 338 

Downstream 1 355 

2 379 

3 410 
4 307 

: 5 368 

| 6 310 

7 434 

6 g 355 
9 420 

10 430 
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| eo 7 Appendix 3.8-8 

© | | ; Mussel Survey Data 

| - September 1994 Helms & Associates report titled Results 
| of A Mussel Survey Conducted at the Crandon Mining Site | 

- WDNR 1991 Mussel Data | 

- WDNR 1994 Mussel Data | 

o



6 RESULTS OF A MUSSEL SURVEY 
" CONDUCTED AT 
THE CRANDON MINING SITE 

NEAR 

CRANDON, WISCONSIN 

Prepared for | 

FOTH & VAN DYKE > 

Green Bay, Wisconsin 

Prepared by 

HELMS & ASSOCIATES 
Bellevue, Iowa 

September, 1994 
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Table 1. Species of mussels on the Wisconsin Heritage Inventory listing which were 
© specifically targeted at the Crandon mine site by Helms & Associates. 

@ 
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Table 2. Locations sampled for mussels at Crandon Mine Site by Helms & Associates. 

No. | Location |Legal description (County, © 
Location Location description code  |Township, Range, Section) : 

Wolf River At outlet from Lower }CMC-AB- INW 1/4 Sect. 13, T34N, R1I1E, 

upstream from |Post Lake WRM-100 {Langlade Co., WI 
Swamp Creek 

2 |Wolf River Access at end of Lost }CM-WRM JE 1/2 Sect. 24, T34N, RIIE, 

(Downstream {Lake Road -301 Langlade Co., WI 
from Swamp _ 1CMC-AB- 

Creek) SGI-CC 
3 |Swamp Creek |Below mine discharge |CMC-AB- |NW 1/4 Sect. 32, T35N, R12E, 

point SCM-502 |Forest Co., WI 

4 'Swamp Creek |Above mine discharge |CMC-AB- |NW 1/4 Sect. 32, T35N, R12E, 

point SCM-501_ {Forest Co., WI 

S |Swamp Creek |0.5 mi. downstream |CMC-AB- |SE 1/4 Sect 24, T35N, R12E, Forest 

from Swampy Lane {|SCM-301 |Co., WI 

Swamp Creek |Atend of Swampy |CMC-AB- |East side SW 1/4, West side SE 1/4 

Lane SCM-300 {Sect. 19, T35N, R13E, Forest Co., 

Wl 

7 |Swamp Creek |At confluence with CMC-AB- |Center of Sect. 20, T35N, R13E, 

Hemlock Creek SCM-250 |Forest Co., WI © 

Hemlock At bridge on Deep CMC-AB- |NW 1/4 Sect 33, T35N, R13E, Forest 

| Creek Hole Road HLM-200 |Co., WI 

9 |Pickerel Creek |At outlet from Rolling |CMC-AB- |SW 1/4 Sect. 13, T34N, R12E, 

Stone Lake PCM-200 {Langlade Co., WI 

Rolling Stone |Several intervals CMC-AB- |Sections 11,12,13,14, T34N, R12E, 
Lake along N, W, & S sides |RSM-005 {Langlade Co., WI 

Creek 12-9 Mouth adjoining CMC-AB- |SW 1/4 Sect. 12, T34N, R12E, 

Rolling Stone Lake |129M-005 |Langlade Co., WI 

12 |Little Sand Shoreline around N  |CMC-AB- |W 1/2 Sect. 31, T35N, R13E, Forest 

Lake half of lake SLM-005 |Co., WI 

13 |Deep Hole Several intervals CMC-AB- [NE 1/4 Sect. 6, NW 1/4 Sec. 5, 
Lake along E, N, & W sides}|DHM-005 |T34N, R13E, Forest Co., WI 

14 |Oak Lake Spot checks around |CMC-AB- |NE 1/4, Section 36, T35N, R12E 
entire lake | Forest Co., WI 

13 |Duck Lake N side, N/S transect, |CMC-AB- |SW 1/4 Sect. 31, T35N, R13, Forest 

& E side DLM-005 |Co., WI 
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Table 3. Mussels collected at the Crandon Mine Site survey by Helms & Associates. 

Wisconsin Number | 
Scientific name Common name Status Captured ~~ 

Alismidonta marginata Say, 1818 Elktoe Special Concern 3 
Anodonta grandis Say, 1829 Giant floater | : 637 
Anodontoides ferussacianus (Lea, 1834) Cylindrical papershell 23 

-? Fusconia flava (Rafinesque, 1820) Wabash pigtoe . | 20 
1, Lampsilis cardium (Rafinesque, 1820) Plain pocketbook 145 
~, L.siliquoidea (Barnes, 1823) Fat mucket 209 

Lasmigona costata (Rafinesque, 1820) Fluted shell 18 
Lasmigona compressa (Lea, 1829) Creek heelsplitter Special Concern © 17 
Pleurobema sintoxia (Rafinesque, 1820) Round pigtoe Special Concern 103 
Strophitus undulatus (Say, 1817) Squawfoot | 3 

Total 1178



Table 4. Mussels collected from the Wolf River during the Crandon Mine Site survey by Helms & Associates. 

Location SGI-CC WRM-301 WRM-100 

| Date 7/30/94 5/10/94 7/30/94 

Collector Helms West Helms 

Wisconsin Method Diving Middens Diving Number 

Scientific name Common name Status Effort (hrs) 4 No Record 2.5  ~ Captured 

Alismidonta marginata Say, 1818 Elktoe Special Concern 3 3 

- Anodonta grandis Say, 1829 Giant floater | 24 6 281 311 

00 Anocontoides ferussacianus (Lea, 1834)Cylindrical papershell 4 ‘ 4 

” Fusconia flava (Rafinesque, 1820) Wabash pigtoe * 6 * 6 

Lampsilis cardium (Rafinesque, 1820) Plain pocketbook 92 6 35 133 

L. siliquoidea (Barnes, 1823) Fat mucket 22 3 48 73 

Lasmigona costata (Rafinesque, 1820) Fluted shell 12 3 3 18 

Lasmigona compressa (Lea, 1829) Creek heelsplitter special Concern | 

Pleurobema sintoxia (Rafinesque, 1820)Round pigtoe Special Concern 56 1 4 61 

Strophitus undulatus (Say, 1817) Squawfoot 2 2 

Totals 215 25 371 611 

* Some wabash pigtoe were included with the round pigtoe 

© © ®



Table 5. Mussels collected from Swamp Creek during the Crandon Mine Site survey by Helms & Associates. 

| Location SCM-502 SCM-501 SCM-301 SCM-300 SCM-250 

| Date 8/1/94 8/2/94 7/31/94 7/31/94 9/30/93 

Wisconsin Method Divw/Snork Diving Snorkel Snorkel Middens Number 

Scientific name Common name Status Effort (hrs) 4 4 4 4 NA Captured 

Alismidonta marginata Say, 1818 Elktoe Special Concern 

Anodonta grandis Say, 1829 Giant floater | 7 44 a 51 

U  Anodontoides ferussacianus (Lea, 1834) Cylindrical papershell 3 13 1 17 

90 Fusconia flava (Rafinesque, 1820) Wabash pigtoe * 14 * 14 

ii Lampsilis cardium (Rafinesque, 1820) Plain pocketbook | 9 3 12 

L. siliquoidea (Barnes, 1823) Fat mucket 26 46 2 5 10 89 

Lasmigona costata (Rafinesque, 1820) Fluted shell 

Lasmigona compressa (Lea, 1829) Creek heelsplitter Special Concern 1 10 6 17 

Pleurobema sintoxia (Rafinesque, 1820) Round pigtoe Special Concern 23 19 | 42 

Strophitus undulatus (Say, 1817) Squawfoot 

Totals 69 149 8 5 11 242 

* Some wabash pigtoe were included with the round pigtoe



Table 6. Mussels collected from Hemlock Creek during the Crandon Mine Site survey by Helms & Associates. 

Location HLM-200 HLM-200 

Date 7/29/94 8/4/94 

Wisconsin Method Snorkel Snorkel Number 

Scientific name Common name Status Effort (hrs) 2 2 Captured 

Alismidonta marginata Say, 1818 Elktoe Special Concern 

_ Anodonta grandis Say, 1829 Giant floater . 

° Anodontoides ferussacianus (Lea, 1834) Cylindrical papershell 2 2 

c Fusconia flava (Rafinesque, 1820) Wabash pigtoe 

Lampsilis cardium (Rafinesque, 1820) Plain pocketbook | 

L. siliquoidea (Barnes, 1823) Fat mucket 3 14 17 

Lasmigona costata (Rafinesque, 1820) Fluted shell | | 

Lasmigona compressa (Lea, 1829) Creek heelsplitter Special Concern 

Pleurobema sintoxia (Rafinesque, 1820) Round pigtoe Special Concern 

Strophitus undulatus (Say, 1817) Squawfoot 

Totals 3 16 19 

e e ©



© © © 

Table 7. Mussels collected from Pickerel Creek and Rolling Stone Lake during the Crandon Mine Site survey by Helms & Associates. 

| Location Pickerel Cr. RSM-005 RSM-005 
| Date 8/5/94 8/2/94 «8/5/94 

Wisconsin Method Wading Wading Dive/Wade Number 
Scientific name Common name Status Effort (hrs) 4 NA 10 Captured 

Alismidonta marginata Say, 1818 Elktoe Special Concern 

- Anodonta grandis Say, 1829 Giant floater 111 6 158. 164 

in Anodontoides ferussacianus (Lea, 1834) Cylindrical papershell 

~ Fusconia flava (Rafinesque, 1820) Wabash pigtoe 

Lampsilis cardium (Rafinesque, 1820) Plain pocketbook 

L. siliquoidea (Barnes, 1823) Fat mucket | 30 30 

Lasmigona costata (Rafinesque, 1820) Fluted shell . 

Lasmigona compressa (Lea, 1829) Creek heelsplitter Special Concern 

Pleurobema sintoxia (Rafinesque, 1820) Round pigtoe Special Concern 

Strophitus undulatus (Say, 1817) Squawfoot 1 

Totals | 112 6 188 194
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1.0 INTRODUCTION 

© This report presents the results of a mussel survey conducted at the Crandon Mine 
Site located south of Crandon, Wisconsin (Figure 1). The Crandon Mine Site is situated 
within the upper Wolf River drainage basin. Streams that occur in close proximity of the 
mine make up portions of what is known as the Swamp and Pickerel Creek chains. Both of 
these chains flow into the Wolf River south of Crandon. 

Previous macroinvertebrate studies at this site by Ecological Analysts, Inc. (1978) 
indicate that only a few species of mussels were encountered in the study area. None of the 
species currently listed in the Wisconsin Heritage Inventory as Threatened, Endangered, or 
Special Concern were included. Methods in these previous surveys, however, were not 
Specific to mussels, nor has an extensive search for threatened and endangered species of 
mussels been conducted within this study area. Mussels classified as threatened and 
endangered have been found in the lower Wolf River and have the potential to be 
encountered in the upper Wolf River basin and perhaps in the Swamp Creek and Pickerel 
Creek Chains as well. 

The purpose of the present study was to provide a more detailed qualitative search 
for naiad mollusks inhabiting the area. Special emphasis was directed to determining the | 
presence or absence of species listed in the Wisconsin Heritage Inventory. Species 
specifically targeted in this survey are listed in Table 1. Four are Endangered, five are 

| Threatened, and seven are of Special Concern. 

© The survey was conducted by HELMS & ASSOCIATES during the period July 29 
through August 6, 1994. Supplemental shoreline collections from animal middens by Mr. 
William West of Foth & Van Dyke are included in the data. 

2.0 METHODOLOGY 

Sampling was conducted at 15 separate locations (Table 2 and Figure 2). Two were 
in the Wolf River, five on Swamp Creek, one each on Hemlock Creek, Pickerel Creek 
(below the outlet of Deep Hole Lake), Creek 12 - 9 (where it enters Deep Hole Lake), and 
five lakes. A variety of habitats were searched within each area sampled. Water clarity 
enabled a visual search in most areas, however, substrates were also examined by passing 
the hands through the surface layers to search for buried mussels. Rocks were moved to 
examine for mussels beneath them. The latter technique was particularly important in 
searching for the salamander mussel (Simpsonaias ambigua) which is reportedly found 
beneath large flat rocks frequented by its salamander host. Divers were employed to search 
deeper waters, while snorkeling was conducted in shallow water. Sampling in some areas 
was also supplemented with wading and visual searching from the surface with or without 
glass bottomed buckets. 
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Captured mussels were accumulated and retained in mesh bags until processed. 

Once a sufficient number was accumulated, they were grouped in lots of 20 for processing 

which consisted of enumeration by species. Collection effort continued until six consecutive © 

lots of 20 mussels produced no new species. In the event sufficient numbers of mussels 

could not be collected to accomplish this goal, searching was discontinued after four hours 

of effort was expended. This sampling strategy was suggested by the Wisconsin DNR. 

Processing of mussels commenced soon after they were captured and proceeded 

quickly to reduce exposure time (Waller, D. L., et. al., 1993). Mussels were kept submersed 

in ambient water to prevent thermal shock and/or desiccation while being identified and | 

counted. Following processing, they were hand placed back into the substrate in their 

approximate original position in the river. Mr. David Heath of the Wisconsin DNR assisted 

in identification, and keys used included Stern (1990), and Burch (1975). Nomenclature 

followed Turgeon, et. al. (1988). Voucher specimens were retained for each species 

identified and were submitted to the Wisconsin DNR. 

Water temperature and substrate type as well as other pertinent observations were 

recorded for each sample collection. Copies of original field data sheets are presented as 

Appendix A. | 

3.0 RESULTS AND DISCUSSION | 

This survey resulted in the collection of 1,178 specimens represented by 10 taxa © 

(Table 3). Included were three species that are classified as Special Concern in the 

Wisconsin Heritage Inventory. No Threatened or Endangered species were encountered. 

3.1 Distribution 

3.1.1 Wolf River 

Mussels were most abundant at the Wolf River sites (Table 4). Diving searches 

produced the greatest numbers here, and the goal of six grabs of 20 mussels collected 

without finding additional species was reached at one of the two sites. That collection 

totaled 371 mussels of six species in 2.5 hours of diving. The high concentration of mussels 

here was attributed to the presence of the discharge control structure at Lower Post Lake. 

This structure acts as a barrier for upstream fish movement and consequently functions in 

concentrating fish that are hosts to the mussels. This area exceeded 10 feet in depth, and 
substrate consisted of sand and gravel. 

The second site, located downstream of Swamp Creek (approximately three miles 

downstream of the first), produced 215 mussels of nine species in 4 hours of diving. This 

collection was supplemented by a small collection of shells obtained from middens in May, 

1994 by Mr. West. It included 25 individuals of 6 species which were also collected by 
diving. This site included a small riffle area with a depth of approximately two to three feet e 
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and was dominated by rock of rubble and bolder size. The site also included long stretches 
@ of sand and silty sand substrates with few deep holes. 

A 12 mile long segment of the River (R. Mi. 180 to 192) in this area was 
sampled by the Wisconsin Department of Natural Resources in July 1994 (Wisconsin DNR, 
unpublished records). That survey produced 494 living specimens of 10 different species 
(Appendix B). Included were two species not collected from the Wolf river in our survey (1 
paper pondshell, Antodonta imbicillis, and 1 creek heelsplitter). Our survey produced one 
species not included in the Wisconsin DNR survey (1 living and 2 dead elk toe). Creek 
heelsplitter and elk toe are listed in the Wisconsin Heritage Inventory as species of Special 
Concern. 

3.1.2 Swamp Creek | 

Swamp Creek was sampled at 5 locations and mussels were found at all (Table 5). 
Downstream locations were the most productive. The two downstream locations did not 
have any barriers obstructing fish moving to and from the Wolf River. These sites were 
located upstream and downstream of the proposed mine discharge point. The location 
upstream of the proposed discharge extended to County Road M where Swamp Creek 
passes through a culvert. A dense concentration of mussels was found in the pool adjoining 
the downstream side of this culvert crossing. It was also noted that a large, exotic snail was 
abundant at this location. The diver estimated a density of approximately 10 snails per 

| square foot in some areas. 

@ Elsewhere, mussels tended to be concentrated in the deeper scour holes that were 
free of aquatic macrophytes. Substrate was primarily sand with silt accumulations in 
Stagnant areas and within beds of vegetation. _ 

The next two upstream locations were swift, shallow, riffle areas bounded by beaver 
dams. These two sites were searched by snorkeling and with the use of glass bottom 
buckets. Stones were the dominate substrate feature and many were moved in search of 
salamander mussels. The stones, however, tended to be round and imbedded into the 
stream bed making poor habitat for the salamander host. Cavities under larger boulders 
were difficult to search due to the size and weight of the boulders. Mussels were quite 
Sparse, however, a species of Special Concern (creek heelsplitter) was found. All specimens 
of this and another species found here, fat mucket, were highly eroded on their exposed 
surfaces. This suggests the harsh environment presented in this stretch of stream may be a 
limiting factor in the abundance and species composition of mussels. The presence of 
beaver dams in this stretch of stream also is suspect in limiting movement of host fish to and 
from the area. 

The remaining location on Swamp Creek was at the mouth of Hemlock Creek. Here, 
middens were collected during a float trip by Mr. William West of Foth & Van Dyke on 
September 30, 1993. A second float trip on August 1, 1994 failed to reveal any middens. 

e The first collection of 11 specimens yielded one cylindrical papershell and 10 fat muckets. 
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This section of stream is more sluggish and is crisscrossed with numerous fallen trees and 

an occasional beaver dam. Substrate is dominated by peaty debris. Aquatic vegetation is 
prevalent. | © 

3.1.3 Hemlock Creek . | 

One location on Hemlock Creek was sampled. This was at the bridge (culvert 

crossing) on Deep Hole Road. Sampling was conducted on both sides of the bridge where | 

substrate consisted primarily of sand with a small amount of peaty debris on the surface. 

The sand in the stream of water flowing from the culvert was cleaner than in surrounding 

areas. A short distance upstream or downstream, the stream bed was blanketed with a 

decp layer of peaty debris making a search for mussels impractical. One small 

concentration of mussels was located on the downstream side of the bridge. This collection 

included two specimens of cylindrical papershell and 17 specimens of fat mucket (Table 6). 

3.1.4 Pickerel Creek 

Pickerel Creek was sampled at its outlet from Rolling Stone Lake. Substrate 

consisted of sand with some peaty debris along the stream edges outside the main stream 

flow. Mussels were relatively abundant and easily found by wading. Four hours of effort 

resulted in the collection of 111 giant floaters and one squaw foot (Table 7). 

3.1.5 Rolling Stone Lake 

Rolling Stone Lake is a large clear lake with a moderate population of a small ® 

number of mussel species. Sampling was conducted by diving and wading the shoreline in 

areas that had rocky and/or sandy substrates. Areas with dense vegetation or boggy 

shorelines were not searched. Our catch combined with a few specimens collected 

incidentally by Mr. West, while sampling benthos, totaled 194 individuals (Table 7). Only 

two common species were found: giant floater (164 specimens) and fat mucket (30 : 

specimens). : | 

3.1.6 Creek 12-9 : 

Creek 12-9 is a small shallow stream that flows into Rolling Stone Lake from the 
Northeast. Entry into the mouth was gained by canoe from the lake, but overgrowth 

completely blocked upstream passage within 100 feet of its mouth. Substrate was a thick 

layer of peaty debris, and water temperature at the time of observation was 9° C compared 

to 22" C in the lake. No mussels were observed. 

3.1.7 Little Sand Lake 

Little Sand Lake is devoid of all mollusks. A diving search supplemented by wading 

a large portion of the shoreline produced no mussels. It was also noted that there were no 
fingernail clams, no snails and no crayfish. Fish and insect larvae were observed, and e@



. aquatic vegetation, though present, did not include Potamogeton, Elodea, etc. which were 

present in abundance in Rolling Stone Lake. Little Sand Lake drains into Rolling Stone 
© Lake through Creek 12-9. 

3.1.8 Deep Hole Lake . 

Deep Hole Lake is similar to Little Sand Lake in many respects. Our search of 

sandy, rocky and peaty shorelines and off shore to a depth of approximately 12 feet revealed 

no mussels, no fingernail clams, no snails and no crayfish. Fish, insects and aquatic 

macrophytes were similar to those found in Little Sand Lake. 

3.1.9 Oak Lake 

Oak Lake was again similar to the two previous lakes, differing in that substrate 

consisted primarily of sand. There were no mussels, no fingernail clams, no snails and no 

crayfish. Fish and insects were observed and the aquatic macrophyte community appeared 

to be devoid of Potamogeton, Elodea, etc. 

3.1.10 Duck Lake | 

Duck Lake is surrounded on three sides by bog. Its substrate consists of peaty debris 

on all sides except the east shore where rubble and a small amount of sand are covered by a 

layer of peaty material that thickens with distance from shore. A diving search of the 

© entire eastern (rubble) shoreline, portions of the boggy shoreline and a transect across the 

lake from north to south revealed no mussels. A small number of fingernail clams were 
observed. 

3.2 Target Species | 

3.2.1 Target Species Found 

Elktoe 

EKlktoe was found in the Wolf River. One living specimen and two complete dead 

shells (from middens) were collected from the site downstream of the mouth of Swamp 

Creek. None were found at the upstream site, and none were found at any of the other 

sampling locations. Host fish species which include: white sucker, northern hog sucker, 

shorthead redhorse, rock bass and warmouth. 

Creek heelsplitter | 

Creek heelsplitter was found at three of the four locations sampled in Swamp Creek. 
Ten were found above the discharge point, one was found below the discharge point, and six 

were collected one half mile downstream from Swampy Lane. In addition, a survey by the 

Wisconsin Department of Natural Resources in 1991 produced one specimen in a collection 

@ of 494 individuals in the Wolf River downstream of the Post Lake dam. The only known 
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host for the creek heelsplitter is carp. Habitat reported by Cummings and Mayer (1993) is 
creeks and the headwaters of small to medium rivers in fine gravel or sand. It is rarely e 
found in large rivers. | 

Round Pigtoe . 
Round pigtoe was encountered at both collection sites in the Wolf River and the two 

downstream sites (above and below the proposed mine discharge) on Swamp Creek. It was 
relatively common in these areas. Its host is unknown. Habitat reported by Cummings and 
Mayer (1993) is medium to large rivers in mud, sand, or gravel. 

3.2.2 Target Species Not Found 

Species Not Expected To Be Found . 

Threatened and endangered species are usually listed as threatened or endangered 
in part because they occur in low numbers. Thus the chance of finding them is small. Some — 
of the target species, however, were not expected to be found in this area. The winged 
maple leaf is both on the state and federal endangered list. Its currently known range in | 
Wisconsin is limited to the St. Croix River (Vaughan, 1993) and does not occur in the 
project area. Five other species are largely limited to the Mississippi and Ohio River 
drainages (Cummings and Mayer, 1993). They include: purple warty back, bullhead, 
monkeyface, buckhorn, and scaleshell. Bullhead has been reported in the lower reaches of 
the Wolf River (Wisconsin DNR, unpublished records, Appendix C), but this appears to © 
have been an outlier. 

Species Which May Not Occur In The Area 

The range of snuffbox and ellipse generally lies to the south of the study area 
(Cummings and Mayer, 1993 and Mathiak, 1979). The snuffbox may not occur in the area. 
its range is generally to the south of the study area. Cummings and Mayer (1993) indicate 
it is widespread but rare throughout the Midwest and occurs in medium to large rivers in 
clear, gravel rifles. Its host is unknown. The ellipse may or may not occur in the area. © 
Mathiak (1979) found it in 11 counties in Wisconsin, all were south of Green Bay. It is 
found in small to medium streams in gravel or mixed sand and gravel. Its fish host is 
unknown. 

Species Expected To Occur In The Area 

Ranges of other species are known to lap into or near this area, and the reasons for 
not finding them may be due to low densities. The salamander mussel, slippershell, eastern 
floater, gaspe floater, and Atlantic elliptio do appear to range over this area but were not 
found. 
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Salamander Mussel | 
Although this is appears to be the northern edge of its range, the salamander mussel 

6 probably occurs in the area. It has been found elsewhere in the Wolf River (Wisconsin 
DNR, unpublished records). Its host, Necturus, is common in the downstream reaches of 
the Wolf River, but it's presence and/or abundance in the study area is not known. None 
were collected in the present investigations. The salamander mussel inhabits medium to 
large rivers on mud or gravel bars and under flat slabs or stones (Cummings and Mayer, 
1993). : 

| Slippershell 

The slippershell may also occur in the area. It is known from the great lakes 
drainage as well as the Mississippi and Ohio river drainages, and was reported at a site in 
the lower Wolf river in 1991 (Wisconsin DNR, unpublished records). It occurs in creeks 
and the headwaters of large rivers in sand, mud, or fine gravel (Cummings and Mayer, 
1993). Host of the slippershell is unknown. 

Eastern And Gaspe Floaters 

The Eastern and gaspe floaters may occur in the study area. They have five known 
common fish hosts and a long list of fish that they occasionally parasitize (Appendix D). 

Atlantic Elliptio : 
The Atlantic elliptio mussel is apparently the only species occurring in Wisconsin 

that is limited to the Atlantic drainage. The study area is within its range and it may occur 
© here. Mathiak (1979), however, reported finding only one Specimen, and Baker (1928) 

found it in only one stream in Wisconsin. It has five known fish hosts (gizzard shad, 
flathead catfish, white crappie, black crappie, and yellow perch), several of which occur in 
the study area. 

3.2.3 Non-target Species 

Giant Floater 

In addition to the target species listed above, seven non-target species were collected. 
The giant floater was the most common and was found in all locations where mussels were 
present except Hemlock Creek. 

Cylindrical Papershell 

Cylindrical papershell was found at most sites in small numbers. Being a thin 
shelled species, it was most often associated with softer substrates. It occurred at five of the 
10 sites where mussels were found. 

Wabash Pigtoe 

Wabash pigtoe was found in the Wolf River sites and the two downstream Swamp 
Creek sites. It did not occur in samples farther upstream or in any of the lake samples. 
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Pocketbook | 
The pocketbook had a distribution similar to that of Wabash pigtoe. It occurred in 

the Wolf River and the lower two sampling sites of Swamp Creek. © 

Fat Mucket ; | 
Fat mucket was also very common and was collected at all but one site where 

mussels were present. It was not found in the outlet stream of Rolling Stone Lake. 

Fluted shell 7 

The fluted shell was found only in the Wolf River. 

Squawfoot 

| The few specimens of squawfoot were found in the Wolf River and one in Pickerel 

Creek at the outlet of Rolling Stone Lake. | , | 

3.3 Introduced Nuisance Species 

Neither zebra mussels (Dreissena polymorpha) nor Asiatic clams (Corbicula | 

fluminea) were observed in this study. 

4.0 SUMMARY 6 

It is apparent from this survey that the Wolf River is the dominant supporting factor 

determining the mussel community at the Crandon Mine Site. It carried the most abundant 

and diverse population of unionid mollusks. The more remote from the Wolf River, the 

fewer individuals and less diverse the mussel community became. This istrue ofboth | 

streams and lakes in the area. The three target species encountered in this survey (all listed 

as Special Concern) also tended to be found either in the Wolf River or close to it. The . 

reason for this phenomenon may be linked to accessibility of host species, however, 

chemical and physical factors may contribute as well. Condition of some of the specimens 

examined certainly indicate a harsh environment that is not conducive to the well being of 

mollusks. The primary indicator of this is the extreme erosion and pitting observed on 

many of the specimens. 
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6.0 APPENDICES 

Appendix A. Copies of original field data sheets. , © 

Appendix B. WDNR Post Lake dam mussel data. Letter from Mr. David Heath to Mr. 
William West dated 8 August, 1994. 

Appendix C. WDNR Field data sheet for mussel relocation in Wolf River in Shawano 
County, Wisconsin June, 1991, . | 

Appendix D. Information on host species for mussels listed on the Wisconsin Heritage 
Inventory provided by The Academy of Natural Sciences. 
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| STATE OF WISCONSIN \ DEPARTMENT OF NATURAL RESOURCES eee BN EVUIN ED e@ DEPT. OF NATURAL RESOURCES | North Central District Headquarters 

P. O. Box 818 George E. Meyer ’ Rhinelander, Wisconsin 54501 
Secretary 

TELEPHONE 715-362-7616 
. - TELEFAX 715-369-8932 

File Ref: 
"Mr William M. West 

. Scientist, Environmental Process Engineering 
Foth & Van Dyke © . 
2737 S. Ridge Road 
PO Box 19012 : 
Green Bay WI 54307-9012 

DATE: 8 Aug. 1994 | 

| Re: WDNR Post Lake dam mussel data. 

| Dear Mr. West: | 

Per our conversation 5 Aug. 1994, find enclosed computer printouts of freshwater 
mussel data collected during 1991 from immediately downstream of the Post Lake dam, Wolf River, Langlade, County, Wisconsin and from Post Lake. 

Species list, sum live, sum dead for Wolf R. mussels, R. Mi 180 to 192 
just downstream of Post Lake dam, all collection methods. WDNR COLLECTION. 
OUTPUT DATE: 12:47 Monday, August 8, 1994 | © COLLECTION DATE : 070591. 

OBS TAXON | SUMLIVE SUMDEAD 

1 Alasmidonta viridis 0 0 , 2 Anodonta grandis form grandis 305 0 
3 Anodonta imbecillis 1 0 
4 Anodontoides ferussacianus 11 0 
5 Fusconaia flava 67 0 
6 Lampsilis siliquoidea 43 0 
7 Lampsilis cardium 38 0 
8 Lasmigona compressa 1 0 
9 Lasmigona costata 21 0 

10 Pleurobema sintoxia 3 0 
11 Strophitus undulatus undulatus 4 20 

Variable Sum 

SUMLIVE 494 . 
SUMDEAD 20 
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Species list, sum live, sum dead for Wolf R. mussels, R. Mi 192 to 195 

from Post Lake, all collection methods. WDNR COLLECTION. 
OUTPUT DATE: 12:48 Monday, August 8, 1994 
COLLECTION DATE : 070591. 

OBS TAXON - SUMLIVE SUMDEAD 

1 Anodonta grandis form grandis 199 0 
2 Anodonta imbecillis 3 0 
3 Lampsilis siliquoidea 70 0 

Variable Sum | 

SUMLIVE 272 
SUMDEAD 0 

Sincerely, 

[ ) \ 
fos ft 

David J. Heath | 
FERC Endangered Resources Coordinator 

cc: Bill Tans, EA/6 @ 
Archie Wilson, NCD-Rhinelander 
Chuck Pils, ER/4 
Ron Eckstein, NCD-Rhinelander Ranger Station 
Don Helms 

wp52\exxon-7. , 
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LE ante | STATE OF WISCONSIN \ DEPARTMENT OF NATURAL RESOURCES 
LLL SSeS SSS SSS SSS ss heh aS i SSD 

© DEPT. OF NATURAL RESOURCES North Central District Headquarters 

P. O. Box 818 
George E. Meyer Rhinelander, Wisconsin 54501 
Secretary TELEPHONE 715-362-7616 

| TELEFAX 715-369-8932 

File Ref: | 
-*Mr. William West 
Scientist, Environmental Process Engineering 
Foth & Van Dyke 
2737 S. Ridge Road. 
PO Box 19012 
Green Bay, WI 54307-9012 

DATE: 30 Sept. 1994 

Re: 29 Sept. Cooperative mussel field work for Crandon Mine project. 

Dear Mr. West: | 

Per your request, below is a summary of freshwater mussel data collected 29 Sept. 
1994 from the Wolf River and Swamp Creek by me with your assistance. 

Wolf River mile 188.4, T34N, R11E, Sec. 24 NE of NE of SE, off Lost Lake Rd., 
Langlade County, Wisconsin. Dove with SCUBA about 1.5 hours for the primary 

| purpose of verification of species list and to conduct additional salamander 
mussel (Simpsonaias ambigua, State threatened) search beneath about 30 boulders. 
Conduced 29 Sept. 1994. Recorded only the species present and did not count or 
record all mussels encountered although identified underwater about 200 mussels. 

Number recorded | 

[Living | Shells only | 
| Ancdontoides ferussacianus (Lea, 1834) [2 [2 
| Lampsilis siliquoidea (Barnes, 1823) [1 fd 
| tasmigona costata (Rafinesque, 1620) | 4 tak 
| Anodonta grandis form grandis say, 1829 |2, fs 

| Fusconaia flava (Rafinesque, 1820) [1k 

| Lampsilis cardium (Rafinesque, 1820) arf sd 
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Swamp Creek mile 2.1, T34N, R12E, Sec. 7 NW of SE of SW, immediately downstream 
of CTH K bridge, Langlade County, Wisconsin. Dove with SCUBA about 50 min for the 
primary purpose of verification of Swamp Creek species list. Conduced 29 Sept. 
1994. Recorded all mussel encountered. | 

| Number recorded | 

‘Living _—| Shells only | 
| Anodontoides ferussacianus (Lea, 1834) [15 

| tampsilis siliquoidea (Barnes, 1823) |81_ fs 
| Fusconaia flava (Rafinesque, 1820) mf s—isdYt | 
| Pleurobema coccineum (Conrad, 1834) | 10 fi 

| Lampsilis cardium (Rafinesque, 1820) |1 jo ———=sd 
| Strophitus undulatus (Say, 1817) a2 Cf 

Sincerely, | | © 

Onn (feast 

David J. Heath 
FERC Endangered Resources Coordinator 

cc: Bill Tans, WDNR EA/6 
Archie Wilson, WDNR NCD-Rhinelander | Ron Eckstein, NCD-Ranger Station | 

Chuck Fils, WOH - fy 

wp52\misc\exxon8 
© 
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Ta 5 we Green Bay Field Office 

i 1015 Challenger Court 

N REPLY REFER TO: Green Bay, Wisconsin 54311-8331 RECEIVEN 

August 20, 1993 AUG 24 1993 

Mr. Don Moe Lb 

Exxon Coal and Minerals Co. 
P.O. Box 1314 

Houston, Texas 77251-1314 

re: Endangered Species Review 
Crandon Project ._ 

Forest and Ianglade Counties 

Dear Mr. Moe: 

The U.S. Fish and Wildlife Service (Service) has received your letter dated 

July 20, 1993, requesting commente on the subject prajact. Due to staff time 

constraints and priority work activities we are able to only review your 

project for potential impacts to federally-listed threatened and endangered 

species or those proposed for listing. Be advised that ether environmental 

concerns may be associated with this project such as wetland, lake and stream 

impacts, erosion control needs, and effects on state-Listed threatened or 

endangered species. State or federal permits may be needed as well if lake, 

stream or wetland impacts will occur. Tf resource impacts are expected toa 

occur we recommend that you forward this project to the appropriate Wisconsin 

© Department of Natural Resources office for their review. 

Please provide us copies of any future ceview documents that may be associated 

with this project or of future projects you may be planning that would require 

Service review. This will allow us to keep our files current. Further 

commenta will be provided as time and work priorities allow. 

Federal Threatened and Endangered Species 

A review of the information in our files indicates the following federally- 

listed threatened or endangered species occur in Forest and Langlade Counties: 

Classification Common_Name Scientific Name Habitat 

| threatened bald eagle Baliaeetus breeding 

leucocephalus 

endangered gray wolf Canis lupus northern forested areas 

| Our files indicate that bald eagles are known to occur within Che project 

area. Due to the general nature of the plans submitted for our review, we are 

unable to determine what, if any, impacts your proposed activities will have 

en this species. When more specific plana for activities within the project 

area are formulated, or new information becomes available, the Service should 

be contacted. If it is determined that proposed projects are subject to 

federal permits or federal funds are involved, and the project is likely to 

have an affect on federally-listed threatened or endangered species, 

consultation should be initiated at that time by the responsible federal 

agency. 
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We appreciate the opportunity to respond. Questions pertaining to these x 

comments can be directed to Mr. Joel Trick or Ron Spry of my staff by calling ~* 

414-433-3803. | 
© 

Sincerely, 

Janet M. Smith 

; Field Supervisor 
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: {WSS State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

ibs Sa "401 South Webster Street 
WISCONSIN | . Box 7921 

© DEPT. OF NATURAL RESOURCES | Madison, Wisconsin 53707 
RECEIV ED TELEPHONE 608-266-2621 

George E. Meyer TELEFAX 608-267-3579 

Ss ta An TDD - 
ecretary Sep _ 7 “003 608-267-6897 

September 2, 1993 } COTH & VAN INMREPLY REFER TO: 16500 

Mr. Don Moe 

Exxon Coal and Minerals Company | 

P.O. Box 1314 
Houston, TX 77251-1314 

SUBJECT: | Endangered Resources Information Review (Log Number 93-330) — 

| Dear Mr. Moe: 

The Bureau of Endangered Resources has reviewed the project area described in your letter of July 20, 1993 

to Ms. Maryann Sumi, Department of Natural Resources Executive Assistant, for Exxon’s potential zinc- 

copper mine near Crandon. | . 

Our Natural Heritage Inventory (NHI) data files contain the following rare species and natural communities 

information for the mine’s "Site Study Area" in the following Sections: 

T34N R11E Sections 13, 14, 23-25 

T34N R12E Sections 1-24, 30-32 

© T34N R13E Sections 1-24 | 

T35N R12E Sections 7-36 

T35N R13E Sections 16-25, 26-35 

Rare species which occur, or have been known to occur, in this area are: 7 

Haliaeetus leucocephalus (paid eagie), a bird listed as Threatened at the Federai and State level, has 

nests in T34N R12E Sections 2 (NW1/4 SW1/4), 4 (NE1/4 NE1/4), 12 (NW1/4 NW 1/4), 14 

(NE1/4 SW1/4), 19 (NE1/4 NE1/4), T34N R13E Section 1 (SE1/4 SE1/4), T35N R12E Sections 25 

: (SW1/4 SW1/4), 28 (SW1/4 SE1/4), and 29 (NW1/4 SW1/4). The observation dates for these _ 

occurrence records are 1992, 1992, 1990, 1991, 1992, 1992, 1991, 1991, and 1992, respectively. This 

species prefers large trees in isolated areas in proximity to large areas of surface water, large 

complexes of deciduous forest, coniferous forest, wetland, and shrub communities. Large lakes and 

rivers with nearby tall pine trees are preferred for nesting. The breeding season extends from 

February through August. Favored wintering and roosting habitat includes wooded valleys near 

open water and major rivers from December through March. 

Pandion haliaetus (osprey), a bird listed as Threatened in Wisconsin, has nests in T34N R12E Sections 

19 (NE1/4 SE1/4), 20 (NW1/4 NW1/4 and NE1/4 NW1/4), 24 (SW1/4 SW1/4), 32 (NW 1/4 

SE1/4), T35N R12E Section 33 (SE1/4 SE1/4), T35N R13E Sections 20 (SE1/4 NW1/4) and 30 

(NE1/4 NE1/4). The observation dates for these occurrence records are 1992, 1990, 1990, 1992, 1990, 

1992. 1992, and 1990, respectively. This species prefers large trees in isolated areas in proximity to 

large areas of surface water, large complexes of deciduous forest, coniferous forest, wetland, and 

shrub communities. Large lakes and rivers with nearby tali pine trees are preferred for nesting. The 

breeding season extends from late April through August. 

Potamogeton confervoides (aigal-leaved pondweed), a plant presently under review by the US Fish and 

Wildlife Service for Federal listing and Threatened in Wisconsin, occurs in T35N R13E Sections 31 
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and 32 (Duck Lake). The observation date for this occurrence record is 1980. This species prefers 

acidic lakes and bogs. Fruiting may occur between June through August. © 

Clemmys insculpta (wood turtle), a turtle listed as Threatened in Wisconsin, occurs in T34N R12E 

Section 7. The observation date for this occurrence record is 1982. This species prefers deciduous 

forests and open meadows along moderate- to fast-moving streams and rivers. The breeding season 

extends from early April through late August. 

Calypso bulbosa (Calypso orchid), a plant listed as Threatened in Wisconsin, occurs in T35N R13E : 

Section 19. The observation date for this occurrence record is 1981. This species prefers cold 

coniferous lowland forests, especially older white cedar stands. Blooming occurs from May through 

early July. 

Botrychium oneidense.(blunt-lobed grape ferri), a State Special Concern plant, occurs in T35N R13E 

Section 32. The observation date for this occurrence record is 1979. This species is known from 

maple-basswood and other moist woodlands in widely distant parts of the state. This fern has been 

collected in September. 

| Cypripedium reginae (showy lady’s slipper), a State Special Concern plant, has been known to occur 

in T34N R12E Section 3. The observation for this occurrence record is 1952. This species prefers 

northern wet and wet-mesic forest communities. Blooming occurs from May through August. 

: | Special Concern (Watch) species are-species about which some problem of abundance or distribution 

is suspected but not yet proved. The main purpose of this category is to focus attention on certain 

species before they become endangered or threatened. 

Natural areas that occur in the Site Study Area are as follows: | © 

Oak Lake natural area 
: -see description in 1986 EIS 

Swamp Creek Cedars natural area | 

-see description in 1986 EIS — | 

Bur Oak Swamp natural area | 

-see description in 1986 EIS | 

Upper Pickerel Creek Cedars and Pines natural area 

-see description in 1986 EIS 

Pickerel Creek Pines natural area (Langlade County, T34N R12E W1/2 and SW1/4 of Section 23) - _ 

This 46-acre site contains a small, undeveloped bog lake surrounded by a black spruce and tamarack- 

dominated northern wet-forest. The 1982 Natural Areas Inventory report states that adjoining 

uplands support a northern dry-mesic forest of white and red pines with good reproduction. The 

uplands have been logged in the past, but there are no signs of disturbance in the wet forest or bog 

lake. Stunted black spruce and floating bog mats occur near the lake margin. 

It is my understanding that the mine "footprint" was surveyed for the nine listed plant species as well as the 

32 listed and Special Concern animai species that are noted in the 1986 EIS. It is also my understanding that 

| these surveys did not locate any rare species within the mine’s impact area. 

As vou know, there have been several changes to the NHI "Working List" since 1986 (indeed, I’m not sure 

that the Heritage program had such a list at that time.) In an effort to compile a list of rare species ©S 
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© potentially occurring in this area I am enclosing a printout from the NHI Vertebrate Characterization 

Abstract (VCA). This printout includes those species currently tracked by the Heritage program that have 

ranges encompassing Oneida, Langlade, or Forest Counties that occur in grassland, woodland, forest, or 

palustrine habitats. Unfortunately, we do not have an analogous database for invertebrates or plants. For 

the plants, I asked our botanist, June Dobberpuhl, to identify State Threatened and Endangered plants that 

may occur in the Site Study Area. Because the number of Special Concern plants that potentially occur at 

the site is so large, I have included only those that the NHI contains records from Langlade, Forest or 

Oneida Counties. For invertebrates, I asked the Bureau’s zoologist, Bill Smith, and lepidopterist, Cathy 

Bleser, to compile lists of rare species that potentially occur at the site based on habitat information in the 

information in the EIS. Plant and invertebrate species potentially occurring in the Site Study Area are: 

Scientific name Common name WI Status Fed Status 

7 PLANTS 
Ranunculus gmelinii* Small yellow water-crowfoot Endangered 

| Tiarella cordifolia* Foamflower Endangered 

Botrychium mormo* Goblin fern Endangered C2 

Potamogeton pulcher Spotted pondweed Endangered 

Melica smithii so Smith melic grass Endangered 

Pyrola minor | Small shinleaf Endangered 

_ Botrychium lunaria Moonwort | Endangered 

| Cypripedium arietinum™ Ram’s head lady’s-slipper | Threatened 

Platanthera flava* Tubercled orchid Threatened 

Amerorchis rotundifolia™ a Small round-leaved orchis Threatened 

Viola novae-angliae* New England violet Threatened C2 

Potamogeton vaginatus* Sheathed pondweed Threatened 

Potamogeton confervoides* Aigal-leaved pondweed Threatened C2 

© Polystichum braunii Braun’s holly fern Threatened 

Valeriana sitchensis ssp uliginosa Marsh valerian Threatened 

Armoracia lacustris Lake cress Threatened C2 

Carex formosa ) Handsome sedge Threatened C2? 

Carex garberi Garber's sedge Threatened 

Carex lenticuiaris Shore sedge Threatened 

Ribes oxvacanthoides Hawthorn-ieaved gooseberry Threatened 

Arethusa bulbosa Dragon’s mouth Special Concern | 

Botrvchium ternatum** Ternate grape fern Special Concern 

Cardamine pratensis var palustris Cuckoo flower Special Concern 

Carex gynocrates** | Northern bog sedge Special Concern 

Carex tenuiflora Sparse-flowered sedge Special Concern 

Carex vaginata™* | Sheathed sedge Special Concern 

Dryopteris expansa** | Spreading wood fern Special Concern 

Eleocharis robbinsit Robbins spike-rush Special Concern 

Epilobium palustre** Marsh willow-herb Special Concern 

Leucophysalis grandiflora** - White ground cherry Special Concern 

Littorella americana*” Plantain shoreweed Special Concern 

Myriophyllum farwelli™ Farwell’s water-milfoil Special Concern 

Penstemon pallidus Pale beardtongue Special Concern 

Piatanthera dilatata White bog orchid Special Concern 

Platanthera hooreri , Hooker’s orchid Special Concern 

Platanthera orbiculata Round-leaved orchid Special Concern 

Polystichum braunt** Braun’s holly fern Special Concern 

Potamogeton vaseyi*" Vasev’s pondweed Special Concern 

© Rhynchospora fusca*”* Sooty beakrush Special Concern 
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Ribes hudsonianum** Canadian black currant Special Concern 

| Utricularia purpurea : Purple bladderwort | Special Concern ©} 

: DRAGONFLIES | 

Ophiogomphus anomalus Extra-striped snaketail Endangered C2 

Ophiogompbus howet Pygmy snaketail Endangered C2 

Aeshna clepsydra** Mottled darner Special Concern 

Aeshna eremita , Lake darner Special Concern 

Aeshna tuberculifera Black-tipped darner Special Concern 

Aeshna verticalis Green-striped darner Special Concern 

Coenagrion interrogatum Subarctic bluet : , Special Concern 

Cordulegaster diastatops** . Delta-spotted spiketail | Special Concern 

Cordulegaster obliqua _ Arrowhead spiketail Special Concern 

Hylogomphus viridifrons Green-faced clubtail Special Concern 

Gompbus lineatifrons** Splendid clubtail | Special Concern _ 

Gomphus quadricolor Rapids clubtail Special Concern 

Gompbus ventricosus Skillet clubtail Special Concern 

Gomphus graslinellus** Pronghorned clubtail Special Concern 

Libellula incesta Slaty skimmer Special Concern 

Nannothemis bella : Elfin skimmer Special Concern 

Nasiaeschna pentacantha . Cyrano darner Special Concern , 

Neurocordulia yamaskanensis Stygian shadowtly Special Concern | 

Ophiogomphus aspersus** Brook snaketail Special Concern 

Ophiogomphus carolus Riffle snaketail Special Concern 

Somatochlora forctpata Forcipate emerald Special Concern 

Somatochlora franriint** Delicate emerald Special Concern 

' Somatochlora incurvata*” Warpaint emerald Special Concern © 

Somatochlora kenneayi Kennedy’s emeraid Special Concern 

Somatochlora tenevrosa*™ Clamp-tipped emerald Special Concern 

Stylogomphus albistvius Least clubtail Special Concern 

| Stvlurus amnicola Riverine clubtai! Special Concern 

Stylurus scuddert Zebra clubtai! Special Concern 

Sympetrum danae Black meadowhawk Special Concern 

Williamsonia fletcheri** Ebony bog haunter Special Concern | 

LEPIDOPTERA : | 

Boloria eunomia** Bog fritillary Special Concern | 

Boloria fretja** Freija fritillary Special Concern 

Boloria frigga*” Frigga fritillary Special Concern 

Coenonympha tullia** Inornate ringlet Special Concern 

Erebia discoidalis** Red-disked alpine Special Concern 

Euphyes dion Dion skipper Special Concern 

Lycaena dorcas** Dorcas copper Special Concern 

Lycaena epixanthe** Bog copper Special Concern 

Oeneis jutta ascerta Jutta arctic Special Concern 

Pieris virginiensis _ West Virginia white Special Concern 

MUSSELS | 
Quadrula fragosa Winged mapleleat _ _ Endangered Endangered 

Epioblasma triquetra Snuffbox Endangered C2 

Cyclonaias tuberculata Purple wartyback Endangered 

Plethobasus cyplryus Bullhead Endangered © 
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© Simpsonaias ambigua Salamander mussel Threatened C2 

Alasmidonta viridis | Slippershell Threatened 

Quadrula metanevra Monkeyface Threatened 

Tritogonia verrucosa Buckhorn Threatened 

Venustaconcha ellipsiformis ellipsiformis _ Ellipse Threatened 

_ Leptodea leptodon Scaleshell _ Special Concern C2 

Alasmidonta marginata Elktoe Special Concern 

Anodonta cataracta cataracta Eastern floater Special Concern 

Anodonta cataracta marginata Gaspe floater | Special Concern 

Elliptio complanata Atlantic elliptio Special Concern 

Lasmigona compressa Creek heelsplitter Special Concern 

Pleurobema sintoxia Round pigtoe Special Concern 

MISCELLANEOUS INVERTEBRATES 

Anepeorus simplex A flat-headed maytfly Endangered 

| Stenelmis knobeli Knobel’s riffle beetle Endangered 

Stenelmis douglasensis Douglas stenelmis riffle beetle Special Concern C2 

| Dolania americana American sand burying maytly Special Concern C2 

- _Homoeoneuria ammophila** A mayfly | Special Concern 

Macdunnoa persimplex** a A maytly Special Concern 

Paracloeodes minutum** A small minnow mayfly Special Concern 

* = species mentioned in 1986 Environmental Impact Statement 

** = species with State ranks of either S1 or S2 (see attached definition sheet) 

: C2 = candidate, under review for federal listing 

© Some species listed in the EIS are no longer, or were never, tracked by the Natural Heritage Inventory and 

are not classified as Endangered, Threatened, or State Special Concern. As such, the Bureau has little 

information on occurrence locations. These species are: | 

Cooper's hawk a Common loon | | 

Great blue heron Common flicker 

Eastern bluepird _ Vesper sparrow | 

Field sparrow Tremblay’s salamander | 

Leopard frog Fox snake 

Garter snake Red-bellied snake 

Fisher 

In addition, several changes in protection statuses may result during the upcoming revision to the 

Department’s Endangered and Threatened Species List. Although it is too early to forecast changes with 

much certainty, it appears that Viola novae-angliae (New-England violet), will be de-listed from State 

Threatened status and will probably be considered State Special Concern. For the State Special Concern 

species, I have marked (with "**") those that are ranked by the NHI program as either Si or S2. These 

species are defined as either "critically imperiled” or "imperiled" in Wisconsin and are the species most likely | 

to be moved from Special Concern to Threatened or Endangered status. Cypripedium reginae, a State Special 

Concern plant known to occur in the area 1s ranked S2. 

It is possible, indeed probable, that one or more of the species tracked by the Heritage program occur in the. 

| mine’s Site Study Area. Similarly, it is probable that one or more of the species known to occur in the Site 

Studv Area (i.e. those species listed at the beginning of the letter) also occur elsewhere in the Study Area. 

© Unfortunately, very few surveys have been conducted in this area of the state (none that I am aware of since 

1986) and thus it is verv likely that our NHI database is incomplete. Therefore, I recommend that qualified 
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biologists compare Site Study Area conditions with the habitat requirements of the species listed both here © 

and on the attached VCA printout. I recommend that surveys then be conducted for those species for which 

the Site Study Area contains suitable habitat. If appropriate habitat for a species does not exist in the area 

then a survey for the species is not warranted. When this information is compiled, then mine construction 

and operation can be designed to avoid impacts to endangered resources. | 

It is my understanding that mine operations may affect water quality and quantity in some of the 

waterbodies near the mine if a mining project is permitted. The experience with Duck Lake, as described in 

the EIS, highlights the impacts that changes in water quality and quantity can have on sensitive aquatic 

species. As with terrestrial species, I recommend that waterbodies that may be impacted by mine operations 

and that contain appropriate habitat for rare aquatic species listed above be surveyed. I am particularly 

concerned about potential impacts to aquatic resources in this area. For example, Rock Siding Creek, Creek 

11-4, Metonga Outlet, and Ground Hemlock Lake appear to contain conditions that may support rare aquatic 

invertebrates. Also, Oak Lake is a high-quality deep, soft, clear lake and contains an unusually rich 

- assemblage of rosette flora; similarly, the Wolf River is one of the most important riverine complexes in the 

area. Protecting high-quality aquatic habitats is a Bureau priority. 

The Site Study Area contains potential habitat for wolves, bald eagles and osprey. The Bureau closely 

monitors these species and I am confident that we know of all the locations of these species in the area. 

Thus, I do not believe it is necessary to conduct additional surveys for these species. | 

The list of plants and invertebrate and vertebrate animals included here will provide a starting point tor the 

surveys. Please note that this is a list of those species tracked by the NHI that are most likely to occur in this 

area and should not be taken as a definitive list of the only rare species that may occur here. Thus, biologists 

who conduct these survevs should concentrate, but not limit, their investigation to these species. For your 

information, enclosed is Wisconsin’s Natural Heritage Inventory (NHI) Working List which identities the rare © 

species and natural communities currently tracked in the state. 

The specific location of endangered resources is sensitive information that has been provided to you for the 

- analysis and review of this project. Exact locations should not be released or reproduced in anv publiclv 

. disseminated documents. 7 

| I look forward to reviewing the results of the surveys and future interactions with you and the staff at Foth 

& Van Dyke. Please contact John Pohlman, at (608) 264-6263, if you have any questions about this | 

information. 

Sincerely, 

Charles M. Pils | | 

Director, Bureau of Endangered Resources 

enclosures | 

ce: Bill Tans - EA/6 
Larry Lynch - SW/3 
Terry McKnight - NCD 

| Ken Markart - NCD 
Archie Wilson - NCD 

Cathy Carnes - USF WS-Green Bay, 1015 Challenger Court, Green Bay, WI 54311 

Tim J. Weyenberg - Foth & Van Dyke, P.O. Box 17012, Green Bay, WI 54307-9012 ©



Vertebrate species tracked by the Wisconsin Natural Heritage Inventory (NHI) that have 

© ranges encompassing part or all of Oneida, Langlade, and Forest Counties and which occur 

in grassland, woodland (hardwood. coniferous and mixed) and forest (hardwood, coniferous 

and mixed), or palustrine habitats. | 

Source: NHI’s Vertebrate Characterization Abstract file. 

Mammals | 

CANIS LUPUS TIMBER WOLF 
STATUS: State-Endangered Federal-Endangered/Threatened 

GLOBAL HABITAT: No particular habitat preference. Requires areas with low human population and high 

prey densities. In Minnesota and Wisconsin, usually in areas with few roads, which increase human access 

~ and incompatible land uses. 
REPRODUCTIVE HABITAT: Young born in underground burrow abandoned by other mammal or dug 

by wolf. 
STATE HABITAT: Prefers wilderness areas of forests and heavily wooded cut-over lands. 

| _ LYNX CANADENSIS LYNX | 
STATUS: State-Endangered Federal-Candidate, under review 

GLOBAL HABITAT: Boreal forests with openings, regenerating mixed forest, rugged outcrops, bogs, and 

thickets. Will utilize tundra to forage for abundant prey. When inactive, occupies den typically in hoilow 

tree, under stump, or in thick brush. 

REPRODUCTIVE HABITAT: Young born in den (see above). 

STATE HABITAT: Prefers heavy and dense forests and woodlanas. 

MARTES AMERICANA PINE MARTEN © - 
© STATUS: State-Endangered Federal-none 

GLOBAL HABITAT: Usually in dense deciduous, mixed, or (especially) coniferous upland and lowland 

forest. May use rocky alpine areas. In central Rockies, associated in winter mainly with old-growth forest. 

When inactive, occupies hole in dead or live tree or stump, abandoned squirrel nest, conifer crown, rock pile, 

burrow, snow cavity, etc.; uses mainly subnivean sites, often associated with coarse woody debris, in winter. 

REPRODUCTIVE HABITAT: Young born in den usually in hollow tree, sometimes in rock den. 

STATE HABITAT: Prefers forests and heavy woodland of old, dense conifer growth (cedars, balsam, spruce : 

8 hemlock). May wander short distances into brushland & meadows in the summer. 

LYNX RUFUS BOBCAT 
STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Various habitats including decid.-conif. woodl. 8& forest edge, swamps, brushlands, 

and areas with thick undergrowth. When inactive, occupies rocky cleft, cave, hollow log, space under fallen 

tree, etc.; usually changes shelter daily. : 

| REPRODUCTIVE HABITAT: Young born in den in hollow log, under fallen tree, rock shelter, or similar 

site. 

STATE HABITAT: Prefer Alder thickets and coniferous swamps w/ black spruce, white cedar or balsam fir. 

Uplands are used more extensively where conifer swamps are uncommon, particularly in the southern 

portion of its range. 

SOREX HOYI THOMPSON’S PIGMY SHREW 

STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Found in a variety of habitats. Appears to prefer grassy openings of boreal forest. 

Moist habitats are preferred over dry areas. : 

REPRODUCTIVE HABITAT: Den sites are not well-known. 

STATE HABITAT: Prefers moist, log-strewn hemlock woods; damp, grassy paper birch & aspen woods; 

6 white pine forests; sphagnum, spruce & tamarack bogs; aspen & sweet fern environments on dry slopes. 
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SOREX ARCTICUS ARCTIC SHREW | 

STATUS: State-Special Concern Federal-none 7 

° GLOBAL HABITAT: May be most commonly found in grass-sedge marshes, wet meadows & other moist © 

openings in & adjacent to boreal forest. Also present, in fewer numbers, in tamarack-spruce bogs and cedar 

swamps. 
REPRODUCTIVE HABITAT: Small globular nests are usually made above ground under logs or other 

material. 
STATE HABITAT: Prefers wet spruce and tamarack swamps or alder or willow marshes; it rarely occurs in 

more or less open leatherleaf- sphagnous bogs. 

Birds 
DENDROICA CERULEA CERULEAN WARBLER 
STATUS: State-Threatened Federal-C2 | 
GLOBAL HABITAT: Mature deciduous forest, swamps, bottomlands, mixed woodlands near water; stays 

high in trees. In migration in various forest, woodland, second growth, and scrub habitats; forest canopy, 

gaps and edges, semi-open areas, usually high in trees. In winter, forest and woodland borders on mountain 

slopes. | 

REPRODUCTIVE HABITAT: Nests in tall tree, about 6-18 m up, well out on branch, often near torest 

opening. | 

STATE HABITAT: Prefers lowland deciduous forests dominated by mature stands of American elm, 

| cottonwood, & green ash. 

BUTEO LINEATUS RED-SHOULDERED HAWK 
STATUS: State-Threatened Federal-none 
GLOBAL HABITAT: Moist and riverine forest, and in e. North America in wooded swamps, foraging in 

forest edge and open woodland. 
REPRODUCTIVE HABITAT: Nests in large tree, usually in large crotch. Typically nests in large tree in 

stand of mature trees; understory usually well developed. Often uses nests of previous years. In east, may use © 

nest used previously by barred owl (and vice versa). 

STATE HABITAT: Prefers medium-aged to mature lowland deciduous forests (silver maple, American elm, — 

green ash, red oak, basswood, cottonwood, black willow, box-elder, & dogwood). 

ACCIPITER GENTILIS NORTHERN GOSHAWK 

STATUS: State-Special Concern Federal-Candidate, under review 

GLOBAL HABITAT: Deciduous and coniferous forest, forest edge and open woodland, foraging also in _ 

cultivated regions; primarily in mountains towards the south. Migrates mostly along ridges and coastlines. 

REPRODUCTIVE HABITAT: est usually in trees in heavily wooded area; 6-23 m above ground; prefers 

mature forest. May use same nest in successive years. May use other hawk nest as base. 

STATE HABITAT: Prefers mature Northern Hardwood Forests (white birch, sugar maple, hemlock, 

basswood, and red oak), mixed coniferous forests, and jack pine-oak habitat. 

CHLIDONIAS NIGER BLACK TERN . 

STATUS: State-Special Concern Federal-Candidate, under review 

GLOBAL HABITAT: Non-breeding: pelagic as well as along seacoasts, bays, estuaries, lagoons, lakes, and 

rivers); prefers sheltered offshore waters and bays, comes to shore chiefly during migrations. 

| REPRODUCTIVE HABITAT: Nests on heap of floating veg., on old muskrat house, old grebe or coot 

nest, floating wood; in marshes, along sloughs & lakeshores, or in wet meadows. LA: mainly in marshes >20 

ha. Usually returns to previous nesting area. ) 

| STATE HABITAT: Prefers large seasonally or semi-permanently flooded freshwater wetlands (swampy 

marshes or sloughs) that support an abundance of emergent aquatic vegetation & floating vegetative mats. 

They may nest on floating wood, muskrat lodges, or old grebe nests. 

DENDROICA FUSCA BLACKBURNIAN WARBLER © 

STATUS: State-Special Concern Federal-none 
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| GLOBAL HABITAT: Coniferous (primarily balsam fir) and mixed forest, open woodland, second growth. 

In migration in various forest, woodland, scrub, and thicket habitats. In winter in forests and woodlands of 

© mountain slopes; forest canopy and edge, semi-open areas, tall second growth. 

REPRODUCTIVE HABITAT: Nests on horizontal branch of conifer, well out from trunk, in site well 

concealed by foliage or lichen, 2-24 m above ground. 

STATE HABITAT: Prefers large tracts of lowland coniferous forests dominated by black spruce, white 

cedar, and hemlock; black spruce-tamarack bogs and white pine forests. 

STRIX NEBULOSA GREAT GRAY OWL 
‘STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Dense coniferous & hardwood forest, especially pine, spruce, paper birch, poplar; also 

second growth, especially near water, foraging in wet meadows; boreal forest & wooded bogs in far north, 

coniferous forest & meadows in mountains. 
| REPRODUCTIVE HABITAT: Nests in top of large broken-off tree trunks (especially in south) or in old 

nests of other large birds (e.g. hawk nest) (especially in north); frequently near bogs or clearings. Nests 

frequently reused. Same pair often nests in same area in successive years. 

STATE HABITAT: Prefers Lowland Coniferous Forests dominated by black spruce, white birch, & green 

ash. 

ASIO OTUS LONG-EARED OWL : 

STATUS: State-Special Concern Federal-none | 

| GLOBAL HABITAT: Decid. & evergreen forests, orchards, wooded parks, farm woodlots, river wooas, 

desert oases. Wooded areas for roost- ing & nesting, open areas for hunting. Often associated with conifers in 

e. North America, also with deciduous woods near water in West. 

REPRODUCTIVE HABITAT: Nests in tree usually in old nest of crow, squirrel, hawk, magpies, herons; 

sometimes in tree cavity; rarely on ground. In ne. OR, nested in dwarf-mistletoe brooms in Douglas-fir in 

extensive conifer (grand fir) forest . Apparently commonly nests in same site in successive years. In ID, + 

© males nested 0.5-1.5 km from natal site. 
STATE HABITAT: Prefers pine forests, pine plantations, and southern deciduous forests (red oak, white 

oak, Hill’s oak, bur oak, big-toothed aspen, sugar maple, basswood, and white ash). . 

COCCOTHRAUSTES VESPERTINUS EVENING GROSBEAK 
STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Coniferous (primarily spruce and fir) and mixed coniferous- deciduous woodland, 

second growth, and occasionally parks; in migration and winter in a variety of forest and woodland habitats, 

and around human habitation. | 

REPRODUCTIVE HABITAT: Usually nests in dense foliage of deciduous tree or conifer, 2-21 m above 

ground. 
STATE HABITAT: Prefers extensive stands of black spruce adjacent to water, both deciduous and 

coniferous forests (especially where box elder.and maples retain their fruit), and rural and urban feeding 

stations. | 

DENDRAGAPUS CANADENSIS SPRUCE GROUSE 
STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Coniferous forest, primarily spruce and pine, especially with dense understory of 

grasses and shrubs. Populations may be highest in earlier stages of post-fire succession. Primarily arboreal. 

REPRODUCTIVE HABITAT: Nests on the ground in forests under cover of branches, brush, or other 

vegetation. The nest is a scrape, lined with twigs, grasses, and leaves. 

STATE HABITAT: Prefers lowland Coniferous Forests w/ swampy regions which include white spruce, 

white cedar, balsam fir, yellow birch, black ash, green ash, tamarack, american elm, & red maple. 

CISTOTHORUS PLATENSIS SEDGE WREN 

© STATUS: State-Special Concern Federal-none 
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GLOBAL HABITAT: Grasslands and savanna, especially where wet or boggy, sedge marshes, locally in crv 

cultivated grainfields. In migration and winter also in brushy grasslands. Sings from exposed perch, otherwise 

creeps and hops on or near ground in tall sedgy grass or wet tangles at base of shrub. 6 

REPRODUCTIVE HABITAT: Nests low in sedge, grass, or similar herbage, very near ground, or over 

shallow water. 
STATE HABITAT: Prefers northern sedge meadows (dominated by tussock sedge, manna grass, and 

bluejoint grass), and shrub-carr wetlands. During dry years, they also use alfalta and timothy fields, managed 

grasslands, and occasionally old field communities. 

OPORORNIS AGILIS CONNECTICUT WARBLER 

STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Breeds in spruce and tamarack bogs, dry ridges, poplar and aspen woods, moist areas 

with low shrubby growth, thick undergrowth, or sapling thickets. In thickets of low wet woods or wet 

meadows in migration. In winter in woodland, forest borders, shrubby clearings. 

REPRODUCTIVE HABITAT: Nests on ground, in small hollow, on moss mound in bog, or in grasses or 

weeds, or at base of shrub. : 

STATE HABITAT: Prefers large, monotypic tracts of Jack pine & tamarack bogs. 

MERGUS SERRATOR RED-BREASTED MERGANSER | 

STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Rivers, ponds, lakes, and coastal areas; winters mainly in estuaries and sneitered bavs, 

less frequently on large inland bodies of water. 

REPRODUCTIVE HABITAT: Nests along inland waters, generally on ground on small islands with low 

vegetative cover, and also near seacoast and occasionally on shores of ocean or on coastal islands. 

STATE HABITAT: Prefers large, deep-water permanently flooded wetlands & riverine habitats. 

Occasionally small groups occur on semi-permanently flooded wetlands during spring migration. 

CATHARUS USTULATUS SWAINSON’S THRUSH 6 
STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Dense tall shrubbery, coniferous woodland (especially spruce), aspen-poplar forest, 

second growth, willow and alder thickets. In migration and winter also deciduous forest, open woodland, | 

humid lowland forest, scrub, brush (mostly mid. story or lower but well above ground) commonest in : 

mountains. | 

REPRODUCTIVE HABITAT: Nests usually in small tree, close to trunk, often 2 m or less above ground; 

| often in conifer, sometimes deciduous tree or shrub (e.g. willow). 

STATE HABITAT: Prefers large tracts of lowland coniferous forests dominated by black spruce, balsam fir, 

and yellow birch. A variety of other deciduous and coniferous communities may also be used. 

CIRCUS CYANEUS NORTHERN HARRIER 
STATUS: State-Special Concern Federal-none | 

GLOBAL HABITAT: Marshes, meadows, grasslands, and cultivated fields. Perches on ground or on stumps 

or posts. Winter roosts in undisturbed fields or marshes. | 

REPRODUCTIVE HABITAT: Nests on ground, commonly near low shrubs, in tall weeds or reeds, 

sometimes in bog; or on top of low bush above water, or on knoll of dry ground, or on higher shrubby 

ground near water, or in marsh. 3 . 

STATE HABITAT: Prefers retired cropland (timothy-quackgrass), old field habitat, sedge meadows, & 

restored prairies. In areas of intensive agriculture, nesting may regularly occur in hayfields of oatfields. 

PARUS HUDSONICUS BOREAL CHICKADEE 
STATUS: State-Special Concern Federal-none . 

GLOBAL HABITAT: Boreal coniferous and mixed forests, muskeg bogs, vicinity of white cedar and 

hemlock swamps, birches and streamside willows. 

REPRODUCTIVE HABITAT: Nests in natural cavities or abandoned woodpecker holes, or in cavity dug © 

by pair in rotten tree stub, usually within 1 m of ground (but up to 3.7 m). 
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STATE HABITAT: Prefers Lowland Coniferous Forests, often near bogs or muskegs. Indicative tree species 

} include: white spruce, white cedar, balsam fir, yellow birch, black ash, green ash, tamarack, American elm, & 

red maple. | 

BUCEPHALA CLANGULA COMMON GOLDENEYE 

STATUS: State-Special Concern Federal-none | 

GLOBAL HABITAT: Ponds, lakes, rivers and coastal bays, wintering primarily in bays and estuaries, less 

commonly on rivers and lakes. 

REPRODUCTIVE HABITAT: Usually nests near pond, lake, or river, but may nest in woodland up to a 

mile from water. May nest in natural tree cavity in large hardwood tree, in abandoned woodpecker hole, or 

nest-box. Often nests in same area in successive years. May "prospect" for future nest sites at end of breeding 

season. - 
STATE HABITAT: Prefers large open stretches of rivers that apparently support healthy populations of 

fishes & invertebrates. During migration they are typically associated w/ large (> 20ha) permanent lakes. 

COTURNICOPS NOVEBORACENSIS YELLOW RAIL | 

STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Marshes and wet meadows; winters in both freshwater and brackish marshes, as well 

as in dense, deep grass and grain fields. 

REPRODUCTIVE HABITAT: Nests in grassy marshes and wet meadows in freshwater situations. In MI, 

mainly in CAREX with standing water. | 

STATE HABITAT:. Prefers large Northern Sedge Meadows principaily vegetated bv Tfoxtail sedge, crested 

sedge, inland sedge, slander sedge, fox sedge, cattail, manna grass. dark-green bulrusi, marsh cinauefoil, marsa 

milkweed, joe-pye weed, & bedstraw. 

DENDROICA TIGRINA CAPE MAY WARBLER | 

© STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Open boreal coniferous forest, forest edge, and open woodland; in migration and 

winter also in various forest, woodland, scrub, and thicket habitats, including mangroves and gardens in PR. 

Winters in various woodlands, including mangroves, arid mesquite, pines, parklands, and, at times, dense , 

forest. 
REPRODUCTIVE HABITAT: Nests high in spruce or fir, 9-18 m up, near trunk on short branches near 

top of tree. : 

, STATE HABITAT: Prefers various age classes of coniferous habitats & early successional stage deciduous 

habitats. In residential areas, they are attracted to blossoming apple trees & ornamental spruces. | 

FALCO COLUMBARIUS MERLIN 

STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Non-breeding: a wide variety of habitats including marshes, deserts, seacoasts, near 

coastal lakes and lagoons, open woodlands, fields, etc. May roost in conifers in winter. In se. Montana, 

breeding males appeared to prefer patchy shrub/ grassland habitats for hunting. 

REPRODUCTIVE HABITAT: Nests in conifer woodland or wooded prairie (e.g. groves of deciduous trees 

along rivers), including planted shelterbelts; often near water; in towns in some areas (e.g. Alberta, Manitoba, 

Saskatchewan). Nests in trees in abandoned crow, magpie, hawk, or squirrel nest; also in natural tree cavity 

or abandoned woodpecker hole, on bare cliff ledge, or scrape on ground (arctic, heather moor of U.K.). Not 

infrequently returns to same nesting area in successive years. | 

STATE HABITAT: Prefers large stands of Lowland Coniferous Forest predominated by quaking aspen, 

green ash, black spruce, & balsam fir. During migration, they use a variety of both open & forested habitats. 

AMMODRAMUS LECONTEI LE CONTE’S SPARROW | 

| STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Moist grass or sedge meadows, damp matted grass and shrubby tangles on edges of 

© marshes and bogs, areas of moist or dry, tall, rank grass. In migration and winter also in weedy fields, 

broomsedge, and cattails. 
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REPRODUCTIVE HABITAT: Nests on ground or to about 25 cm above ground in drier parts of open 

marsh, beneath tangles of old dead rushes or where grasses, sedges are thickest. 

STATE HABITAT: Prefers extensive stands of Northern Sedge Meadow characterized by manna grass, © 

water sedge, bluejoint grass, rattlesnake grass, & dark green bulrush. They may also use drier upland grasses, 

primarily timothy, brome grass, & Kentucky bluegrass. : 

NYCTICORAX NYCTICORAX BLACK-CROWNED NIGHT-HERON 
STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Marshes, swamps, wooded streams, mangroves, shores of lakes, ponds, lagoons; salt 

water, brackish, and freshwater situations. Roosts by day in mangroves or swampy woodland. 

REPRODUCTIVE HABITAT: Eggs laid in platform nest in groves of trees near coastal marshes or on 

marine islands, swamps, marsh vegetation, clumps of grass on dry ground, orchards, and in many other 

situations. 
STATE HABITAT: Prefers freshwater wetlands dominated by bulrush & cattail with small groves of alder 

& willow or other brush. | 

CARDUELIS PINUS PINE SISKIN 
STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Forests and woodlands, parks, gardens and yards in suburban areas; in migration and 

winter in a variety of woodland and forest habitats, partly open situations with scattered trees, open fields, 

pastures and savanna. 

REPRODUCTIVE HABITAT: Often nests half way up a conifer or deciduous tree hidden among outer 

| branches. , 

STATE HABITAT: Prefers a variety of deciduous and coniferous forest habitats. This species makes 

extensive use of feeding stations in residential areas. 

MERGUS MERGANSER COMMON MERGANSER 
STATUS: State-Special Concern Federal-none © 

GLOBAL HABITAT: Mostly lakes and rivers; winters primarily on open lakes and rivers and brackish 

lagoons, rarely in marine coastal situations. | | 

REPRODUCTIVE HABITAT: Nests usually in tree cavities, also on ground and in nest boxes and cliff 

crevices; generally near clear waters of lakes and rivers in forested regions and mountainous terrain. 

STATE HABITAT: Prefers large, deep permanently flooded wetlands & along major rivers. 

REGULUS CALENDULA RUBY-CROWNED KINGLET : 

STATUS: State-Special Concern Federal-none | 

- GLOBAL HABITAT: Nests in coniferous forests and woodlands. In migration and winter it also inhabits 

deciduous woodlands, shrubs and thickets and may be found in old fields, gardens, yards and parks. 

REPRODUCTIVE HABITAT: Nests in coniferous trees (usually spruce), 1-30 m above ground. Nest 

usually hangs from stem or twig fork, occasionally it saddles a branch. 

STATE HABITAT: Uses a wide range of both deciduous & coniferous communities. Prefers brushy 

communities, including deciduous clear cuts (quaking aspen, ironwood, hazelnut, sugar maple & basswood), 

& Lowland Coniferous Forests (black spruce, balsam fir, & yellow birch). . 

EMPIDONAX FLAVIVENTRIS YELLOW-BELLIED FLYCATCHER 
STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Damp coniferous forest, swamps, bogs. In migration in various habitats from low 

scrub to forest; in winter prefers understory of primary or secondary forest, scrubby woodland, and shady 

clearings, commonly in humid lowland forest and open woodland. 

REPRODUCTIVE HABITAT: Nests on or near ground, in side of mossy mound or among roots of 

upturned tree, usually well hidden in sphagnum moss or growing herbage. 

STATE HABITAT: Prefers black spruce-tamarack swamps and a variety of edge habitats. ® 
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-PERISOREUS CANADENSIS GRAY JAY 

STATUS: State-Special Concern Federal-none 

6 GLOBAL HABITAT: Coniferous and mixed coniferous-deciduous forest (primarily spruce}, including open 

and partly open woodland and around bogs. Often around campgrounds. 

REPRODUCTIVE HABITAT: Usually nests in a conifer, 1-9 m (usually 2-3 m) above ground. 

STATE HABITAT: Prefers lowland coniferous forests (white spruce, white cedar, balsam tir, yellow birch, 

ash, tamarack, American elm, and red maple), northern hardwood forests (white birch, sugar maple, hemlock, 

basswood, red oak, red pine, and white pine), and Jack pine barrens (Jack pine, red pine, Hill’s oak, bur oak, 

big-toothed aspen, and quaking aspen). 

VERMIVORA PEREGRINA TENNESSEE WARBLER 

STATUS: State-Special Concern Federal-none . 

GLOBAL HABITAT: Openings of northern woodland, edges of dense spruce forests, cleared 

balsam-tamarack bogs, grassy places of open aspen and pines, alder and willow thickets, open deciduous 

second growth. In migration and winter generally in single species flocks in tops of trees of various woodland 

types—not typically in continuous mature forest; in winter prefers semi-open, second growth, coffee 

plantations, gardens. 
REPRODUCTIVE HABITAT: Nests in hollow of moss in bog, or on higher level ground or hillside, in 

thickets or in open at base of grass or shrub. 

| STATE HABITAT: Prefers Northern Hardwood Forests, Lowland Coniferous Forests, Spruce-Tamarack 

Bogs, & residential shrubberv. 

ANAS ACUTA NORTHERN PINTAIL 

STATUS: State-Special Concern Federal-none : 

GLOBAL HABITAT: Lakes, rivers, marshes and ponds in grasslands, barrens, dry tundra, open boreal forest 

or cultivated fields. In migration and winter in both fresh-water and brackish situations; prefers shallow, open 

freshwater lagoons, marshes, and slough in Costa Rica. 

© REPRODUCTIVE HABITAT: Most breeding associated with seasonal and semipermanent wetlands. Otten 

nests near freshwater lakes and ponds, but may nest some distance from water. Readily uses stock-watering 

ponds in ND; uses all sorts of man-made ponds in Quebec. In ND, few broods on ponds of less than 0.2 ha; 

broods tend to use semipermanent wetlands. Habitat suitability index model assumes that optumum 

conditions exist for pairs when a minimum of 150 optimum wetlands account for 2 minimum of 65 ha per | 

259-ha section in prairie pothole country; optimum conditions for broods when at least 20.2 ha of optimum 

wetlands are present on a 259-ha section and at least 6 optimum wetlands of at least 0.4 ha are present. May 

nest under cover of low vegetation or in open. Broods use emergent vegetation for escape cover. Nest is a 

depression lined with plant material and down. : 

STATE HABITAT: Prefers seasonally and semi-permanently flooded wetlands that support a lush growth of 

emergent aquatic vegetation. 

PICOIDES ARCTICUS BLACK-BACKED WOODPECKER 

STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Coniferous forest (primarily spruce and fir), especially windfalls and burned areas 

with standing dead trees; less frequently in mixed forest, rarely in winter in deciduous woodland 

REPRODUCTIVE HABITAT: Nests in hole dug mostly by male in dead or living (generally with dead | 

heart) tree, stump, fence post, or utility pole; usually 0.6-4.6 m above ground, in forest opening, often near 

water. 
STATE HABITAT: Prefers Lowland Coniferous Forests which include white spruce, white cedar, balsam 

fir, yellow birch, ash, & tamarack. Coniferous trees killed by fire are particularly attractive to this species. 

Jack Pine Barrens may be used for feeding. 

BOTAURUS LENTIGINOSUS AMERICAN BITTERN | 

STATUS: State-Special Concern Federal-none | 

© GLOBAL HABITAT: Fresh water bogs, swamps, wet fields, cattail and bulrush marshes, brackish and 

saltwater marshes and meadows. May be area-dependent; in IA, not observed in marshes <11 ha. 
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REPRODUCTIVE HABITAT: Eggs laid in platform nest a few inches above water in concealing vegetation; 

sometimes nest built on ground. | . 

STATE HABITAT: Variable. Prefers seasonally, semi-permanently, and permanently flooded wetlands w/ ©} 

river bulrush, cattail, softstem bulrush, hardstem bulrush, phragmites and reed canary grass. Thev | 

occasionally use upland fields (including haylands, oat fields, managed grasslands, and retired croplands); 

cattail-bulrush marshes, sedge meadows, edges of Black spruce - tamarack bogs, and northern forest bordered | 

lakes. " | 

ANAS RUBRIPES AMERICAN BLACK DUCK 

STATUS: State-Special Concern Federal-none | 

GLOBAL HABITAT: Wide variety of wetland habitats in both freshwater and marine situations, in and 

around marshes, swamps, ponds, lakes, bays, estuaries, and tidal flats. As a result of a study of post-fledgling 

habitat use, recommended maintaining large (30-50 ha) marshes containing dense emergent vegetation near a 

complex of diverse wetland types. | ) 

| REPRODUCTIVE HABITAT: Breeding habitat and nest sites very diverse; favors wooded swamps and 

marshes; usually nests on ground in concealing vegetation. Significant numbers may return to the natal home 

| range to breed. | 
STATE HABITAT: Prefers large, permanently flooded, forested wetlands dominated by cattail, wild rice, 

iris, pickerel weed, arrowhead, bladderwort & elodea. These wetlands are slightly acidic. They also use acid 

bog wetlands & beaver ponds. : 

AYTHYA AFFINIS LESSER SCAUP 
STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: During migration and when not breeding, found along coast in sheltered bays, 

. | estuaries, and marshes or inland on lakes, ponds, and rivers; on salt water especially it lakes and ponds frozen. 

In southern winter range, prefers freshwater ponds, lakes, and sloughs with reasonably clear water 1 m or 

more deep. 
REPRODUCTIVE HABITAT: Usually nests near small ponds and lakes, sedge meadows, creeks; in cover © 

1-2 ft. high, within 46 m of water. Often nest on islands among colonies of gulls or terns. 

STATE HABITAT: Prefers small, semipermanent wetlands dominated by cattail, burreed, and coontail. 

Fish | 
MOXOSTOMA VALENCIENNESI GREATER REDHORSE 
STATUS: State-Threatened Federal-none 

~ GLOBAL HABITAT: Typically in large streams, big rivers, and lakes; occasionally in moderate size streams. 

Probably prefers relatively unsilted substrates and clear water. | 

REPRODUCTIVE HABITAT: Spawns over mixed beds of gravel, sand, and rubble in moderate to swift 

currents. 
STATE HABITAT: Prefers the clear waters of medium- to large-sized rivers, river reservoirs & large lakes at 

depths of less than 1m over substrates of sand, gravel or boulders. 

APHREDODERUS SAYANUS PIRATE PERCH 
STATUS: State-Special Concern Federal-none 
GLOBAL HABITAT: Lakes, ponds, marshes, quiet pools, and backwaters of low gradient streams with 

abundant aquatic plants, organic debris, and other cover. In both clear and turbid water, often over soft 

bottom. 
REPRODUCTIVE HABITAT: Eggs apparently brooded in buccal cavity. 

STATE HABITAT: Prefers the quiet waters of oxbows, overflow ponds, sloughs, marshes, ditches, & the 

pools of low-gradient streams over sand or soft muck w/ brush piles or dense vegetation. 

COREGONUS ARTEDI LAKE HERRING | 

STATUS: State-Special Concern 
GLOBAL HABITAT: Deep lakes. Moves into deeper water, to just below thermocline, in summer. © 

Sometimes in large rivers. : 
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REPRODUCTIVE HABITAT: Often spawns in shallow water (1-3 m) over gravel or stony substrate, but 

also may spawn pelagically in midwater (Great Lakes). Eggs usually deposited on bottom. Spring spawners in 

© Lac des Ecorces, Quebec, deposited eggs in the deeper section (>20 m) of the lake. 

STATE HABITAT: Prefers relatively shallow waters of the Great Lakes & deep inland lakes. In the deep 

inland lakes they preter intertile waters. 

Herptiles 

THAMNOPHIS SAURITUS NORTHERN RIBBON SNAKE 

STATUS: State-Endangered Federal-none 

GLOBAL HABITAT: Wet meadows, marshes, bogs, ponds, lake shorelines, swamps, and shallow slow 

streams; also wet or moist forest in some areas. Usually in or near vegetative cover at water’s edge. Climbs 

into low vegetation. Hibernates underground on high ground. 

REPRODUCTIVE HABITAT: unknown 
) 

STATE HABITAT: Prefers open sphagnum bogs and other permanent water - streams, swamps, lakes and 

rivers. May be found in low bushes - leatherleaf, blueberry, and cranberry. 

CLEMMYS INSCULPTA WOOD TURTLE 

STATUS: State-Threatened Federal-none 

GLOBAL HABITAT: In streams and wooded areas and fields adjacent to streams in summer. Mostly 

terrestrial June-Aug. in Pennsylvania, May-Oct. in New Jersey. In streams in spring and fall. Hibernates in 

banks or bottoms of streams in winter. . 

REPRODUCTIVE HABITAT: Reproductive activity (courtship, copulation) aquatic. Eggs laid in open 

sunny areas in well-drained, sanay or gravelly soil. | 

STATE HABITAT: Prefer forested areas along fast-moving streams. During the summer they rorage in 

deciduous forests & open meadows adjacent to rivers. | 

EMYDOIDEA BLANDINGIT BLANDING’S TURTLE 

© STATUS: State-Threatened Federal-none | 

GLOBAL HABITAT: Marshes, ponds, swamps, bogs, lake shallows, backwater sloughs, shallow 

| slow-moving rivers; waters with soft bottom and aquatic vegetation. Often leaves water and walks over- land. 

Hibernates in mud or debris at bottom of water; in Wisconsin, moved from shallower wetlands and ponds to 

overwinter in adjacent deeper ponds. 

REPRODUCTIVE HABITAT: Eggs laid in sandy soil in upland area. In Michigan, nests were 2-1115 m 

(avg. 135 m) from the nearest water; most females returned to same general nesting area each year; nesting 

area usually was not immediately adjacent to female’s marsh habitat. In Wisconsin, nested usually in 

grassland, average of 168 m from water and average of 620 m from non-nesting activity center. | 

STATE HABITAT: Prefers open grassy marshes, mesic prairies, backwater sloughs, prairie potholes, shallow 

slow-moving rivers 8& shallow lakes. The vast marshes along the lower WI River provide excellent habitat. 

DIADOPHIS PUNCTATUS EDWARDSII NORTHERN RINGNECK SNAKE 

STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Moist habitats: forest, woodland, grassland, chaparral, near streams in arid regions. 

Often near abandoned buildings and in junk piles in wooded areas. Secretive; hides under- ground, in logs, or 

under surface cover during day. 

REPRODUCTIVE HABITAT: Eggs laid underground or under logs or rocks. Often nests communally. 

- STATE HABITAT: Prefers moist deciduous forests and woodlands. May be found under rocks bark, fallen 

trees, or underground. They do not generally inhabit river bottoms or prairies. 

RANA PALUSTRIS PICKEREL FROG | | 

STATUS: State-Special Concern Federal-none 

GLOBAL HABITAT: Vicinity of cool clear streams and ponds in north; warm, turbid swamps in parts of 

south. Disperses from water’s edge into fields and woods in some regions. When inactive, hides at bottom of 

© water body or in caves in some areas. 
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REPRODUCTIVE HABITAT: Eggs laid and larvae develop in woodland ponds, bog ponds, streams, 

sloughs, and flooded ditches. | 
STATE HABITAT: Prefer cool, densely canopied mesic forests w/ quartzite formations near cold spring 

water. They remain close to bodies of water throughout the summer. 

RANA CATESBEIANA BULLFROG , 

STATUS: State-Special Concern Federal-none | 

GLOBAL HABITAT: Ponds, swamps, lakes, reservoirs, marshes; also brackish ponds in HI; stream margins 

and irrigation ditches; sometimes temporary waters 100s of meters from permanent water. Winters at bottom 

of pool. May disperse from water in wet weather. 
REPRODUCTIVE HABITAT: Eggs laid and larvae develop in permanent slow- or non-flowing bodies of 

water. 
STATE HABITAT: May be found along any permanent body of water - lakes, ponds, rivers & creeks. 

Permanent water is needed since the tadpoles require 2 years to develop. : 

In addition, the following species has been proposed for State Special Concern status: 

HEMIDACTYLIUM SCUTATUM FOUR-TOED SALAMANDER .
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"+ Kathy Bleser | Po | | 
Dept. of Natural Resources . 7 : . . 

Bureau of Endangered Resources | | | 

Madison, wi _ ds | . 

This is the llist off Lepidoptera.species which I have recorded from Mole Lake, WL Also , 
included isa map of the area that I have surveyed. In regards to the map, the area 

enclosed in red labeled Area; is the major site. All species on the list have been found in : 

. this area. In addition the Bog Copper (epixanthe) has also been found at Bishop Lake 

(not on the! map)iand the main area that I have found for the West Virginia White is along 

the dirt road between Little Sand L. and Deep Hole L. The X's within Area | indicate the 
locations where I have light trapped. The circle within Area | is where the orchids are 
located. This is the only place that I have seen the orchids so far, but I have seen pitcher 

© plants and sundews in other parts of the bog. The best guess that I can make as to the | ) 

species of orchid is Dragonmouth orchid (Arethusa bulbosa).. i | 

Les F ge | as Kind enough to pri t up the list for me and to make a note of wetland and : 

bog species. Lesialso cate chat one-third of the state listed species of butterflies, _ 

Geometridae, and Noctuidae; occur here and that.the area contains a unique combination | 

> of forest , wetland, and barrens species. There are over 440 species reported for this 
small area alone. . a Po 

This is mainl a species list, without much other detail or information. If you are : 

interested in ing into this further, Les and I are willing to do so. I rope ts survey is 

useful and helps jin planning the management for the area, PS 

Po Sinwerely, : : 
| Shaman e hkl p~ 7 

bo : Thomas A. Rocheleau | 
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eUTTERFLIES OF THE MOLE LAKE AR
EA - FOREST COUNTY WISCONSS 

Recorded by Tom Rochelesu 
i 

7 © 

MONA No. | SPECIES NAME | DATE ‘+ YEAR | COMMENT 

HESPERIIDAE 
° | , | . 

3948 . Erynnis icelus (Scudder & Burgess) May26 1969: — 

3945 Erynnis icelus (Scudder & Burgess) May3O0— 1988 : | 

3947 Erynnis juvenalts (Fabricius) | | May26 «© 1969 | . 

3947 Erynnis prverialis. (Fabricius) 
+ june dt 90: | | | 

3962 Carterocephalus palaemon 
mendan (Edwards) MaySO 4988: : 

4012 Thymelicus lineoia (Ochsanheimer) 
juyor | 19889 3 

4020 _— Hesperia comma taurentina (Lyman) 
pugust0S | 1968. . 

4020 Hesperia comma taurenti
na (Lyman) 

August10 ; 1983! | : 

4020 Hesperia comma taurentine (Lyman) August20 1992 | - | » 

4020 _—‘ Hesperia comnma laurentina (Lyman) September 02 1984 | | 

‘4041 _ Polites themistocies (Letreiiie} pre24 i184 

4043 Polites mystic (Edwards) 
june24 , «=: 19884 : 

4043 Polites mystic (Edwards) 
june27 i(ité‘«éi S's | 

4043 Polites. mystic (Edwards) 
| juy01° =; «= 1989. Joe. 

4043 Polites. mystic (Edwards) 
Julyos =| 1988 : | Do , 

4049 Atalopedes campestris (Boisduval) june24  : 1994. | _ | | 

2051 _—Atrytone logan (Edwards) 
jutyoS | (1988: | 

| 

4059 . Poanes hobdmok (Harris) 
Mayo | (19888 | a 5 

4077 Euphyes bimacuta (Grote & Robinson) | june24 .' 1904. | wetiand  - | 

4078 Euphyes vesiris metac
omet (Harris) 

JuyCe =; . 1988; | Do 

PAPILIONIDAE : | . fone 
© 

4176.1 _ Pterourus canadensis (Rothschild & Jordan) May26 . 1989 7 : | 

PIERIDAE | 
| mL : 

4195 Pieris napi oleracea Harms 
May26 ° 1969 i } 

4195 Pieris napi oleracea Harris . june2i:i(‘éES9SS 
| _ 

| 4195 _ Pieris napi oferacea Harris 
juyos 1988 | . : 

4496 Pieris virginiensis Edwards 
wayt9 18 | - 

4196 Pieris virginiensis Edwards 
Ma 26 , 19899 |. : | 

4209 Colias Philos poisd 
juy0S 18e8 ' 

4210 Cofias heme Boisduval 
September 02 1994" | : 

LYCAENIDAE 
- be 

: 

4249 Feniseca tarquinius (Fabricius) 
May21 1991 | : 

4249 Feniseca tarquinius (Fabricius) 
yre27 | 1998. | Doe 

4249 Feniseca tarquinius (Fabricius) — August0S 1988: | , 

4260 _Epidemia epixanthe (Boisduval & LeConte) junez? | 1981. |. bogobligate 3 : 

4260 _— Epidemia ep (Boisduval &LeConte) July 3 1994 : : 

4260 Epidemia ‘(Boisduval & LeConte) August10. 198: . 

4261 Epidemia (Kirby) | | juyos 198 hog obtigate 

4275 Harkencienus titus (Fabricius) 
july3t | 1984 : . 

4322 incisalia augustinus (W
estwood) 

_ May 21: 1991 | ! : 

4322 incisalia augustinus (Westwood
) May 26 | (1960: 7 

4361 Everes comyntas (Godart) 
giyos | «1988 | 

4363 Celastrina argiolus fadon (Cramer)  . May2e | 1889 | | 

4376 Plebejus saepiotus (Boisduval) 
Juy0S ; 1988 , 

| NYMPHALIDAE 
| : : 

| 4423 _-Polygonia faunus (E¢wards
) May2e 198 |: 

4429 Polygonia progne (Cramer) | May26 1989 | | ©} 

4429 Potygonia progne (Cramer) 
pulyos 1968 : 

| 3.9-1-20 : oe 
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© MONA No. | SPECIES NAME DATE YEAR COMMENT. 

4429 Polygonia progne (Cramer) September 17 1968 | 
4430 Nymphafis vau-album j-album (Bdv. & LeConte) Juty 08 1988 
4430 NY is vau-album j-album (Bdv. & LeCorte) September17 1968 
4432 «oD is antiopa (Lirinaeus) JuyosS.... 1988. | . 

_ 4433 ‘Aglaismibeni(Godat) = September 17 1988 
4440 — Sunonia coenia (Hubner) July 31. -. 1994 
4450 —_ Speyerid cybele (Fabricius) June 24 1994 . 
4451 Speyerid aphrodite (Fabricius) July 06 . 1993 
4459 Speyeria atiantis (Edwards) June 24 1994. _ 
4463 _ Clossiana eunomia dawsoni (Bares & McD.) June12 | 1994  - bog obligate 
4464 _—_Clossiana selene (Denis & Schiffermulier) _ May 30. 1988 wewland 
4464 ——_ Cllossiana selene (Denis & Schiffermuller) July0S - 1988 
4464 Clossiana selene (Denis & Schiffermulier) August 05 1988 
4465 Clossiana bellona (Fabricius) May 21 1991 
4465 Clossiana bellona (Fabricius) May 26 1989 - 

. 4465 Clossiana bellona (Fabricius) May 30 1988 . 
4465 Cipssiana bellona (Fabricius) September 17 1988 
4481.1 Phyciodes selenis (Kirby) - May 30 1968 
4481.1 Phyciodes selenis (Kirby) _ June 24 1994 

‘4481.1 Phyciodes selenis (Kitby) | Juy0S  - 1983 . | 
4490 Charicr,ss nycteis (Doubleday): May 30 ise - | 
4522 Basilarctia arthemis arthemis (Drury) June24. 1984 
4523 Basilarctiia archippus (Cramer) dune 24 1994 

6 4523 _—Basilarctlia archippus (Cramer) July 10 1972 | 
SATYRIDAE . . i - 

4568.1 Eriodia ahthedon (A. H. Clark) August 20. 1992 
4568.3  Satyrodes eurydice eurydice (Linnaeus) _ June 27 1991 wetland 
4568.3  Sdtyrodes eurydice eurydice (Linnaeus) June 24 et 
4583  _ Coenonyinptia tullia inamata Edwards June 24 1994 : 
4583 Coenonympha tullia inormata Edwards July 08 - 1993... 

4614 _Dainaus glexippus (Linnaeus) Sepiember02 1994. | 

a : | 
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MOTHS OF THE MOLE LAKE AREA - FOREST COUNTY WISCONSIN: © 
Recorded by Tom Rocheleau . | | 

MONA No. | , SPECIES NAME _ DATE | YEAR COMMENT 

HEPIALIDAE . a Pog 
18 Sthenopis ar tatus (Harr.) Juy09 .. 1975 | wetland 
19 Sthercnks eabourascorie (Pack) JuyO1 =: 1889 | . wetiand 
20 Sthenopis quadriguttatus (Grt.) JulyO8 = 1988 . wetland 

COSSIDAE «. on a | | 
2694 Priono macmurtrei (Guer.) wneo7 | 1991. | 0 
2694 Prlonon ghed macmurtrel (Goer, June12 : 1994 © os 

| THYATIRIADE | | - _ , 
6235 § -Habroeyne scripta (Grosse) _May30 {| 1988 . 
6235 Habrosyne stripta (Grosse) -, JuneQi §: 1990 | , - 
6237 — Pseudothyatira cymatophoroides (Gn.) juyO8 | 1988 5 
6240 Euthyatira pidens (Gn) May19 = 1994 | 

DREPANIDAE | : | 
6251 Drepana archata Wik : May28 , 1996) 
6251 Orepana arcuata Wik. | May30 ; 1988 5 |, 
6251 Orepana arcuata Wik. . JuyOS =; = 1988 | ; : 
6252 Orepana bilineata (Pack) May28 . 19904, «| 
6252 Drepana bilineata (Pack) May30° | 1968 : 
6252 Drepana bilineata (Pack) : JuneO01 ; = 1990: | ; 
6255 Creta rosea (Wik) : suyoS 1888 
6255 Oreta rosea (Wik) uy0S | 193 an 6 

a GEOMETRIDAE | z a 7 
6273 tame pustularia (Gn.) Juy0S8 § 1988: «| 
6282 tame argillacearia (Pack) JuyO1 ; 1989 | . 
6290 itame locicarja (Evers.) uh 08 Lt ieee. : 
6292 ftame exhauspicata (Wik) , : - — : 
6326 Semiothisa demulataria (Wik) Jily08 108, | 
6339 Semiothisa transitaria (Wik) Juy0OS 1988. ; 
6339  Semiothisa transitaria (Wik.) juyOB 19938 

- 6341.1 Semiothisa n. sp. Fgn. (nr. Dicolorata) duly 08 : 1988. | _ 
6342. —_ Semiothisa bisignata (Wik) wiy0oS | 19938 . 
6343 — Semiothisa sexmaculata (Pack) May30 | 1988 | 
6343 Semiothisa sexnaculata (Pack ) July0S 1983; : 
6343 Semiothisa sexmacuiata (Pack ) AugustQS («1988 : 
6344 ‘Semiothisa signaria dispuncta (WIk.) JjuneOt = 1990 5 
6344 Semiothisa signaria dispuncta (Wik) JulyOS 1983 ! 

6347 Semiothisa pinistrobata (Fgn.) May30 , «419888 
6347 Semiothisa pinistrobata (Fgn.) jutyOS 1988 
6350 Semiothisa submarmorata (Wik) JulyOS8 = 1988 : | 
6351 Semiothisa oweni (Swett) May3O =; 1968 7 
6351 Semiothisa oweni (Swett) May3t | 1999 5 

: 6351 Semiothisa oweni (Swett) Juy03 =. 1993 | : 
6361 Semiothisa orillata (Wik) May 30 3 1988 . 

6429 —_ Orthofidoniajexomata (Wik) MaysO 1988 
6436 Ematurga amitaria (Gn.) May3st = = 1989 . 
6570 = Aethalura intertexta (Wik) May 30: 1988 © 
6570 Aathalura intertexta (Wik) | fjunedt 1990 
6582 Anacamptodes veliivolata (Hulst) juneOt § = 1990 : 
6588 tridopsis larvaria (Gn.} June24 | 1994 | | 

| . : . : 
- 
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©} MONA No. . «SPECIES NAME DATE YEAR COMMENT 
’ | 

6588 idopsisilarvaria(Gn.) Juty 08 1953 . . 
6597.3 ae ate (Pack) | July 08 1993. - 
6621 ) phia signataria (Wik) - May 19 1994 
6621 : hia sigqnataria (Wik) May 30 . 1988 | 

_ 6621 OM iia signateria (Wik) June 01 1990 sO 
6637 fidonia convergaria (Wik.) May 28 1994. = 
6637 Eufidonia convergaria (Wik.)... May 30 . 1988.. 
6637 ‘Eufidonia convergaria (Wik ) . June 01 1990 

: 6639 Ex ia discospilata (Wik) June 12 .1994 

6640 Bision aria cognataria (Gn.) July 08 1993 | : 

6651 Lycia ursaria (Wik) - . May 06 1994 | 
6651 Lycia utara (We) _ . May 21 1990. . 
6666 = Lo a somiciarata (Wik ) May 19 1994 
6666 | a semiciarata (Wik) May 26 1989 

6667 Lo a vestaliata (Gn.) May 21 1990. 
6567 | vestaliata (Gn.) | se 1 oe oo 

_ 6668 Lo pha glomeraria (Grt) | . 
6668 Lomosrebha glomeraria (Grt) May 30 1988 . 
6668 Lomograbha glomeraria (Grt) June 01. 1990 

6877 Cabera erythemaria Gn. July 08 1993 
6678 Cabera variolaria (Gn.) July 08 1993 | 
6726 Eu obtusaria (Hbn.) July 68 1993 a 
6728 j effecta (Wik) Juty 08 : 1998 

© . 6734 Euchiaena marginaria (Minot) May 30 1988 
6734 Euchiaeria marginaria (Minot) | Juneot- = 1990 
6739 Euchi irraria (B. & McD.) Juty 08 1998 
6755S Paro morrisonaria (Hy. Edw.) May 30 1968 
6755 Pero morrisonaria (Hy. Edw.) JuneQt  § 1990 — 
6763 Na quemaria (J. E. Smith) June 07 199) | 
6796 Campace pevieta (Gn) .~ Juy08 = 1998 
6804 P subaequaria (Wik) May 19 1994 _ | 
6804 Petrophora subaecuaria (Wik) May30- $1968 : 

6804 = Pet subaequaria (Wik.) June 01 1990 : 
6806 Tacparia (Pack) May 19 1994 
6806 Tacparia (Pack) June01 = =: 1990 | 
6807 Tacparia (Ga) May 30 1968 

e12 Homod sor va (en woot 1830 6812 } s fritilarie (Gn.) 1 
6812 Homoch fritilaria (Gn.) June 12 1994 
6312 , fritilaria (Gn.) July 08 1993 
6818 Seienia ia (G. &R) a May 26 1989 
6818 Selenia ia (G. &'R) June 01 1990 
6819 ee aw July 08 1963 . 
6820 determinata Wik May 21 1991 

: is duaria (Gn) May 21 1991 
6822 Me’ is duaria (Gn.) May 30 1988 
6822 is duaria (Gr) , June 01 1990 
6825 : is indeclinata (Wik.) May 30 1988 

© 6837 Prdbole alienaria H.-S. May26 — 1969 : 
6837 _— Probole alienaria H.-S: sure 01 1990 
6840 Plagodis serinaria H.-S. . May 30 1988 
6840 _—— Plagodis serinaria H.-S. June 01 1990 

: : | 3.9-1-23 : °
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6843 Plagodis fervidaria (H.-S.) _ May 26 . | 1994 | oe 
6844 Piagodis alcoolaria (Gn) June01 =. 1990 i : 
6863s Caripeta divisata Wik. - JulyOS | 1988, | : 
6857 Caripeta angustiorata Wik | JulyOS 1938 | 
6884 Besma endropiaria (G. & R.) JuneQ1 = —s_- 1990 | | 
6888 _Lambdina fiscellaria (Gn.) September 02 1994 | 
6898 _Cingifia catensaria (Drury) Septemben01 1990 |. , 
6898  _Cingilia catenaria (Drury) a September 02 1994 | | 
6698 Cingiliacatenaria(Druy) i * September 04 1999 | | a 
6896 Cingilia catenaria (Drury) September 17 1988 | 7 
6206 = Nepytiacancsaria(Wik) Augest0S: 1968 | 
6912 Sicya maecularia (Harr.) . Julyos 1998 

. 6812 Sicya macularia (Harr.) July31 19884 : - 
6941 Eusarca confusaria Hbn.. JulyOB =. 1984 ' 
6963 Tetracis crocailata Gn. Jueot 1990 |. | — 
6964 Tetracis cachexiata Gn. JuneOt : 1990 | — 

6965 Eugonobapta nivesaria (Gn) | JulyO8 ; 1988 | Po - 

6966 Eutrapela clemataria (J. E. Smith) May30 . =: 1888 | . . 
6966 eee ens (J. E. Smith) June Ot _ 1990 | - 
6982 Pr transversata (Drury) Juy3t : 199 | | : 
7048 Nemoria mimosaria (Gn.) 7 May26 .: 1969 
7048 Nemoria mimosaria (Gn.) May30 © 1988 : 
7058 Synchiora aerata (F.) JulyOS = = 1983 | 7 
7084 —_—- Hethemia pistasciaria (Gn) May30 , 1988 | ©} 
7139 Cyclophora pendulinaria (Gn) May19 . 1994 : 7 
7139 Cyclophora pendutinaria (Gn.) August05; 1986 | 2 | 
7159 —- Seopula limboundata (Haw.) Juy06 1988: 
7169 Scopula induciata (Gn.) JulyOS =. 1988 | : a 
7169 '. Scopuia inductata (Gn.) Jjuy06 , 1998 | : 
7187 Dysstroma truncata traversata (Kellicott) September'02 1994 | | : 
7203 Eulithis molliculata (Wik) . September'02 1994 fo 
7206 — Eulithis explanata (Wik) July08 = 1988 : 

_ 7206 Eulithis expianata (Wik) July31 = 1994 | he. : 
7206 Eulithis expianata (Wik) August05, . 1988 pe 
7208 _— Eulithis serrataria(B. & McD.) - August10; 1993, | | 
7229 Hydriomena perfracta Swett May28 - 1994 ) 
7229 Hydriomena perfracta Swett sme0t =. 190 | 

7235 —_ Hydriomena Hivisaria (Wik) May21) |). 199 | 
7236 Hydriomena renunciata (Wik) May30 - 1988 _ 

7236 Hydriomena renunciata (Wik) JuneOt : 1990 ( 
7237 . Hydriomena transfigurata manitoba B.&McD. JuneOQt © 1990 | SO : 
7290 Coryphista meadii (Pack). May1S (1994 : | 
7292 Hydria prunivorata (Fgn.) JuyO8 ,. 199 [| |. | 
7283 — Rheumapiera hastata gothicata (Gn.) May21 ;| 199t | | 
7307 Mesoleuca ruficillata (Gn.) May30 1988 
7307 Mesoleuca nificillata (Gn.) Junedt | 1990 | : 
7329 = Anticlea vasiliata Gn. | june oi | 1990 J | 
7330 = Anticlea multiferata (Wik) Mey26 199 = 
7388 Xanthochoe ferrugata (Cl.) May30  : 1988" | 
7388  _Xanthorhoe ferrugata (Cl) Autos} 1988 | © 

. 7384 Epirrhoe altemata (Muller) JulyO6 198 | 
7399 Euphyia unanguista intermediata (Gn.) MaySO0  18G 

: : 7 pe 7 
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7399 Euphyia unanguiata intermediata (Gn.) July 31 1994, oS 
7637 ss Cladara limitaria (Wi} May19. 1994 | | 

- 7637 Cladara fimitaria (Wik) oe June 01 19990 " | 
, 7639  — Cladara strolitersta (Wik) May 19 1994 

7639 = Cladara atroliterata (Wik) May 26 1969 
7639  —- Cladara atroliterata (Wik) | June 01 1990 
7640  _ Lobophora nivigereta Wik. May 26 1989 

ieee. fe. 7649 | nivigerata Wik. June 01 ' 1990 
7640 Lobophota nivigerata Wik. } July 0S 1993 

LASIOCAMPIOAE : | 
. 7670 —Tolype velléda (Stoll): September 02 1994 | 

7673 Tolype laricis (Fitch) : September02 1994 | 
7687 Phiyllodesma americana (Harr.) May 30 1988 . 
7687 Phytlodesme americana (Harr.) "July 08 1968 

SATURNIDAE : fo, 
7757 ; polyphemus (Cram.) May 30 1988 
7758 Actiashma(L) | May 21 1991 
7767 tHyalophdra cecropia (L) . ' May 30 1968 , 
768 Hyslophrs columbia (S. 1. Smith) May 30 1998 tamarack bogs 
7768 H columbia (S. |. Smith) May 31 — 1891. 

_ SPHINGIDA : Po 
_ TT See ro sy July 08 1968 

© 778 Ceratomia amyrtor (Geyer) June 01 1990 | 
778 —— Cefatomia amyntor (Geyer) July 08 1998 | 
7807 Sphinx canadensis Bdv. July 01 1989 , 
7807 Sphinx canadensis Bdv. August 20 1992. : 
7809 = Sphinx kalmize J. E. Smith July 01 1999 
7810 Sphinx gordius Cran | _ May21. 1990 
7810 Sphinx gordius Cram. : | _ May30 - 19&8 
7810 = Sphinx gordius Cram: June 01 1990 

7817 shag ides Wik. May 30 1 7817 _Lapara bambycoides Wik rh 
7817 Lapara bombycoides Wik. July 09 4 
7821 Smierinthis jamaicensis (Drury) May30 ss 1 

7821 Smerinthes jamaicensis (Drury duly 08 198 
7822 lerinthus cerisyi Kby. ' May 30. > 1968 
7822 jerinthus cerisyi Kby. June 27 1974. 
7824 Paonias excaecatus (J. E. Smith) May 30 1968 
7824 = Paonias excaecatus (J. E. Smith) June 27 1974 
7825 —- Paonias myops (J. E. Smith) May 31 1991 . : 
7827 Laothoe jugiandis (J. E. Smith) May 30 1968 . - | 
7828 Pachysphinx modesta (Harr.) May 31 1991 
7828 Pac inx modesta (Harr.) June Of 1999 .._i(i‘(<“ 
7828 Pach modesta (Harr.) _ June 27 1974 . 
7855. Hemaris diffinis (Bdv.): July 08 1988 
7885 Dafapsa iron (Cram) | june 27 1974. 
7886 § Darapsapholus (Cram) _ May 30 1968 

© 7886 § Darapsapholus(Cram) une di =. 1990 
NOTODONTIDAE : oo 

7695 Clostera albosigma Fitch May 28 1994 
_ 7895 —_—— Cllostera albosigma Fitch June 01 1990 | 

oo : 3.9-1-25 ;
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7895 Clestera albosigma Fitch Mos 5 1968, 
7885 Closteraalbosigma Fitch Auusti0 1983, 
7900 Clostora bcos Cy Edw.) June 24 | 1994 | : 
7901 Clostera apicalis (Wik.) : May 26: 1994 | F 

7901 —Clostera apicalis (Wik) | jure 01.:  - 1990 | | | 
7917 Hyporaescta georica (H.-S.) May30 | 1988 I : 
7921 _——Peridea ferruginea (Pack) May30 . 1988/ | | 
7921 _—— Peridea ferruginea (Pack) suiyO8 1988) : 
7922 Pheosia ri Pack May30 ,. 1986 | ! 

7924 Odontosia elegans (Ste.) May30 1888 | - 
7924 Odontosia elegans (Stir.) july 08 1993 | ! : 

7928 Notodonta simplaria Graef May28 '° 1904| | : 
7928 Notodonta simplaria Graef May30 1988 | ! 
7928 Notodonta simplaria Graef june07 . 1991 i 
7929 _—-Nerice bidentata Wik. May3SO - 1988, | 
7330 Ellida caniplaga (Wik) June 01 41990 | ! 

7931 Gluphisia s¢ptentrionis Wik May 19: 1994 | | 
7331 Gluphisia septentrionis Wik. May30 : 1988 | . 

7931 Gluphisia septentrionis Wik. junedt ' 1990 ! 
7931 Gluphisia septentrionis Wik. September 17 1988 | : 

_ °798383 - Gluphisia avyimacula Hudson . June 01... 1990 ! : 

1936 Furcula borealis (Guer.-Meneville) June 07 | 1991 | : 

7936 Furcula borealis (Guer.-Meneville) July 08; T9393 | | 

7939 Furcula occidentalis (Lint) — May30 , 1888; 6 
7941 Furcula modesta (Hudson) Mayi9 : 1994) | a 

7341 Furcula modésta (Hudson) May30 } 1968 | | 
7941 Furcula modesta (Hudson) JuneQ1 , 1990 ! 
7842. _—Cerura scitiscripta Wik. May 30 1988 | pO 
7953 Symmerista leucitys Franc. May 31, 1991 : | 

7994 Snorer eaten (Wik) May2i' 1990 - 
8005 Schizura ipomoeae Doubleday | Juy0S 1993; ; 
8007 = Schizura unicomis (J. E. Smith) june! : 1990 | Jt: : 
8007 Schizura unicomis (J. E. Smith) . dune 12. 19945 

8007 Schizura unicomnis (J. E. Smith) July 08 1923 | ! - 
_ 8007 _— Schizura unicomis (J. E. Smith) August05 1988 i 

8003 —«- Schizura agicalis (G.& R) grnect' 19900) | | 
8011 Schizzra leptinoides (Grt) june24°' 1994) , 
8011 Schizura leptinoides (Grt.) guyos ¢ (198 

ARCTIDAE | . ; . 
8043 _—Eilema bicalor (Grt) JuyOS . = 1888 | 
8043 _—Eilema bicolor (Grt) August 10° 1993 | ! * 
8045.1 Crambidia pallida Pack. August05 1988 i 
8051 Crambidia easta (Pack) . August05 1988 ! 
8089 —sHypoprepi miniata (Kby,) guneOt 1980 | |. 
8121 Holomefing aurantiaca (Hbn.) July08 1968 | 
8131 Estigmene acrea (Drury) | May26 : | 1904 | i 

8134 —_ Spilosoma fongrua Wik. juneot; 1890; 
8134 — Spilosoma congrua Wik. Sune 12 | 1994 | A 
8134 Spilosome PO July 06 | 1986 5, ! | © 

+8140 Hyphaniria/cunea (Drury) May2i © 1991! pu | 

$140 ttyphantrialeunea (Drury) June 01 | 1990 | a 

8140 Hyphentrig cunea (Drury) July 08 1933 | : a 
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| Ids | 8156 Phragmalobia fulignosa (L) May20 «1988 
8156 | ia fuliginesa (L) July0S = 1888 
$158 — Ph bia assimilans Wik: - May 21 1991 
8158 r ia assimilans Wik. | May 21 1993 
8158 prea assimitans Wik. May26«s«1 964 . 
8158  Phragmatobia assimilans Wik May28  . 1994 
8158 — Phragmatobia assimilans Wik June 01 1990 
8162 _——Pidtarctia parthenos (Harr.) July 04 1972 
8162 Pelt parthenos (Harr.) duty 08 1968 
8162 tarctia parthenos (Harr.) July 08 19838 
8166 Arctia caja (1.-) 3 . July 08 1988 
8166  Arctiacaja (L) i July 31 1994 | 
8165 - Arctia calp (L) : Augut10 1993 © 
8196 Gerammia|parthenice or August 05 1988 
8196 Grammiaiparthenice (Kby.) August 10 1998 
8197  Grammiaiirgo(L) | — July 08 1988s 
8199 Grammia aoe (Drury) August0S 1988 : , 
8214 Lophocampa maculata Harr. May 31 1991 
6214. —_ Lophocarnpa maculata Harr. July 08 1988 

. "8214 Lophocampa maculata Harr. .. Suly 08 19383 
8230  Cyeniateneration, | JuyOS . 1993 
8231 Cycnia orpgonensis (Stretch) - May 30 1988 . 
8231 Cycnia oregonensis (Stretch) July 06 1983 

© 8231 Cycnia oregonensis (Stretch) | August 0S 1968 _ 
NOCTUIDAE ! ! 

Subfamily Herminiinge * | : . 
8322 Kid americalis (Gn.) | Juty 08 1988 
8322 iiia americalis.(Gn.) | July 31 1994 | 
8322 kfia americalis (Gn.) | . August 11 1990 
8345 Zanclognatha laevigata (Grt) July 08 1996s 
8351 Zanclognatha cruralis (Gr.) July 08 1933 - 
8353  Zanclognathia ochreipennis (Grt.) juy0OS si , 
&353 Zarielognatha ochreipannis (Grt) August10 tooe : 
8357 Macrochilo absorptalis| Wik. July 08 ' 1993, wetland 
8364 Phalzenostola larentioides Grt July 08 1988 
S364 Phalaenostola larentioides Grt August 05 1986 
‘8384.1 Reniia flavipunctalis (Gey.) August11 1990 
8397 Palthis angulafs (Htn.) May 30 ess 
8397 Palthis angulalis (Hdn.) June 01 7990! 

8404 Rivila propinqualis Ga. July 08 1993; . 
Subfamily Hypeninae 3 

8442 Bomolocha baltimoralis (Gn.) May 30 1988; 
S444 Bomolocha palparia (Wik) Juty 08 1993, 
8446 Bomolocha deceptalis (Wik) May 30 1988; : 
8446 Bomolocha deceptalis (Wik) May 31 1991, 
8446 Bomolocha deceptalis (Wik) June 01 1990, : 
8446 Bomolocha deceptalis (Wik) , August 20 1992:. 

© 8452 Bornoiocha edictalis (Wik) July 08 «4988: 
S455 Lomanaltes éductalis (Wik) July 08 1993 

Subfamily Catocalinae : : 
8555 Scofiopteryx fibatrix a} July 21 1983: 

| 3 3.9-1-27 :
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9694 Zale aeruginosa (Gn.) May26 °° 19899 © 

9694 Zale eerunivosa (Ga.) . Ma30 198 | _ | 

8697 Zaje minerea (GN.) May26 , 1984 | | 

8697 Zale minerea (Gn) May28 ,. 194) 

8697 Zaie minecda (Ge.) May 30 . _ 1988 3 | | 

87063 Zale duplicata (Bethune) May30 .: . 1988 i | 

8704 Zale helata(Sm.) ° May30 | 1968! 3 

8704 Zaie heiata (Sm) juneot ; (1990, 

8713 Zale tunifera (Hbn.) May19 ; 194° 7 

8713 Zale lunifera (Hbn.) May26 1989 

8713: Zale tunifera (Hbn.) june Ot ' 1990 7 7 

8716 Zale unilinenta (Grt} May28 1904! | 

8727 Parallelia bistriaris Hon. | — May30 1988 : a 

8738 Caenugina crassiuscula (Haw.) May 30 _ 1983 f ! 

8739 Caenurgina erechtea (Cram) August 05, 1988 ; ! _ 

8775 Catocala antinympha (Hbn.) July 31: 1994 S| 

8775 Catocata antinympha (Hbn.) | August05; 1988 | ! 

8801 Catocala ilia (Cram.) Suy08 ° 1988 ! . 

8802 Catocala carogama Gn. August0S «1968. i | 

‘8803 Catocaia relicta Wik. August 05. 1988 | 

8303 = Catocala rejicta Wik. September 02 1994 

8803 Catocala reficta Wik. September 04 1993 | : | 

8805 Catocala unijuga Wik. - August 05; 1888. : | © 

8805 Catocala uniuga Wik August 20} 1982 : | 

8805 Catocala unijuga Wik. _ September 02 1994 | : 

8817 _—Catocala briseis Edw. bly3t (1994 , 

8&21 Catocala semirelicta Get. -' pugust 0S: 1988 : 

8833 —- Catocala concumbens Wik way 31 : ts0 , : 

8333 _ Catocala ca Wik. . August Os: : 

Sudfamily Piusunae of : ! oO 

8881 Abrostola urentis Ga.. July 08 193 | 

8895 Diachrysia aeroides (Grt) . July 08 : 4988 : Si | 

S896 Diachrysia aercides (Grt) July 06 ro 1993 : | 

8896 Diachrysia aeroides (Grt) , August 10, 1903 | 

S897 _ Diactvysia balluca Gey. — duyos 198 | 

8897 Diachrysia bafiuca Gey. | JulyOS | 1983 | , 
8897 Diactvysia baliuca Gey- August 10: 1983 | _ 

8899 Pseudeva purpurigera (Wik) 7 JulyOS 1993 Di 

8904 Chrysanympha formosa (Grt.) | Juy0s , 1988 i . 

8905 Eosphoropteryx thyatyroides (Gn.) August 05: 1988 | jwetiand 

8908 Autographa precationis (Gn.) June01.: 1990 i | 

8911 Autographa bimaculata (Steph.) JulyOS 1988 ! a 

8912 Autographa mappa (G. & R) June 07 os 198t | 

8912 Autographa mappa (G. & R.) June24.; 1994 | 

$912 Autographa mappa (G. & R.) July0S. | 1883 , 

8923 Autographa ampia (Wik) gune24.: 1994 Dog 

8923 Autographa ampia(Wik) Julyos 19 © 
8924 Anagrapha faicifera (Kby.) : May26 ,. 19845). |. | 

8924  Anagrapha falcifera (Kby.) May3O 1968 oo 

8926 Syngrapha loctoscripta (Grt.) July 08 : 1983 3 ! 
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€927  Syngrapha epigasa (Gt) September02 1904 
6939 Syhgraptia viridisigma (Grt) August0S 1988 

' 8942 = Syngraplia rectangula (Kby.) . june 27 199} 
8942  Syngrapharectanguia(Kby.). July 08 1993 
8942 —_ Syngraphia rectangula (Kby.) | August0S 1988 

. 8945 Syngrapita montana (Pack) | June 01 1988 bog obligate 
8948  Syngraphie microgamma (Hon) / June 12 1934 bog obligate 

yngrapha mi ? June 24 : e046 Syng Be Ge wen) iy 2 | cr 7 

. 8950 Plusia puinamiGrt | 3 
8962 Prisia cofvente Gt July08 1983 wetland 

fice =| a é . . 

8975 —Nycteola frigidana (Wik) September 02 1994 | 

9048 _—_Lithacodia muscosula(Gn.) July 08 1999 - . 
9053 Psuedeustotia camecia (Gn) May 30 1988 
9055.1 Mafiatthalsynochitis (G. & R) July OS 1988 
$065 Leon ee May 30 . 1908 | 

(17 Panthea acronyctoides (Wik) wune07 «199 | 

S177 Paratmn gowrvomiee We august 0S 1968 91 anthea acn pO | 
. 9182 — Panthea fscilia (Pack) May 28 1994 

© 9182 Panthea furcilla (Pack:) June01 =§=_«1980 
9169 Colocasia propinquilinsa (Grt.} May 31 1991 
S189 Colocasia propinquilinea (Grt.) Lune 01 1980 | 
$193 Raphia frater Get, ; | 
$163 § RaphiafraterGre May31 = 1981 

- Subfarshily Acronictinae - . 4 | 
9200 scronictalervericana (Har) May 30 see : | 
$200 _— Acronictajamericana (Harr.) June 01 1990, | 

| $203 Acronicta dactyfina Grt _ May 31 1991, | 

$203 —_ Acrpnicta dactyfina Grt JulyO8 1983) | 
$205 _ Actonicta lepuscufina Gn. May 30 1988) . 
9205 Acronicta lepusculina Gn. June 01 _ 1990) . 
9205 Acronicta lepusculina Gn. June 12 i906 | 
9207 = Acronicta innotata Gn.. May30 . 1968) | 
9207 = Acronictai Ga. | May 31 1991) | 
9207 Acronicta nnetata Gr June0i =.= «1990! oo 
9211 Acronicta tritone (Hbn.} : May 21 1991 
9212 Acronicta grisea Wik. ; May 30 1988; 

212 aura isos Win, | june Ot «1980 
e212 Acronicia prises Wik. | Juy08 =. 19983 } 
9221 Acronicta funeralis G. & R. June 01 1990! | | 
9226 Acronicia superar Gr. May 31 - 1901 i | 

9226  Acronicta superans Gn’ July 01 1989: 
© 9227 Acronicta laetifica Sm. | | May 30 | 1963; a 

9227 Acronicta lastifica Sm. | 7 May 31 1991, 

- ! 3.9-1-29 . : 
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9229 Acronicta hesta Gn. May31 | 1991 | . 
9229 Acronicta hasta Gn. Junedt.' = 1980 | : 
9236  AcronictamorulaG.&R May21 : . 1991 | | . 
$236 Acronicta morula G. & R. JuneOt i § . 1990 | ! 
9238 Acroricta lopeliae Go. May30 {| +1988 | ; 
$241 —§  Acronicta fragilis (Gn.) May28 i 1994 | ! 

| 9241 Acronicta fragilis (Gn) May31 { = 1991. | ps 
9241 pcronicta fools (Gn) junadi | 1990. | , 
9257 —"— Acronicta impleta Wik. May30  1968!. i , 
S257 Acronicta inpleta Wik. June01.: . 1990 | 
9257 Acroriicta impleta Wik. june12.: 1984, = 
9259 . Acronicta noctivaga Grt. mMayi9 ! 1996!) , 
9259  _Acronicta noctivaga Grt. May30:! 1esg | | 
9259 Acronicta noctivaga Grt. gneot'!) 1990) | 
9261 . ‘acronicta inierease Wik JulyO8 ° = 1953 | | : 
$261 Acronicta impressa Wik. August 05i' 1968 ' 
9261 Acronicta i Wik. August10! 1993 || 
$261 Acronicta impressa Wik. August20, 1992, | a 

| 9272 Acronicta otilinita (J. E. Smith) Juneot.:§ 1990; | . 
9272 Acronicta oblinita (J. €. Smith) June12:| = 1994 | | . 
‘9272 Acronicta oblinita (J. E. Smith) June 24 - | 1994 : 
9272 Acronicta oblinita (J. E. Smith) Juyos | 1993 | 
9285 Harrisimemna tisignata (Wik) May30 ! 1968; i. 
9286 Harrisimemna trisignata (Wik } jiyos | aes) oof © 

Subfamily Amphipyrinae fo | | | 
9326 Apamea verbascoides (Gn.) JuyO0S (_ 1988 | . 
$331 Apames cisiata (Gr) | JulyOs : 1993) | : 
$333 Apamea fignicotora (Gn.) juyoe ! 19ag3 i of... . 
$333 Apamea lignicolora (Gn.) July 31, 1994, 1 : 
9341 Apamea (Grt) gune24 1904) : 
$348 Anamrea ambetatx (Fitch) JulyOS =. 1988 | ! 
9351 Apamea alid (Gn.} guy0os §' 1988 | | C; , 
$351 Apamea atid (Gn) jJuyos | 193 | 
$360 Apames imguisa (Gn.) Juyos 1983 || 
$362 Apamea remissa indocilis (Wik) JulyOS 1993 | 
9364 Apamea sordens (Hufn.) Juned01 i | = 1990 | i | 
S365  Apamea lateritia (Hufn.) : guiyos | 1993 | i. OS 
9367 Apamea dubitans (Wik.) — duyo8 | 1983 - 
$382 Apamea devastator (Brace) — ugustos| = tea. 7 | 
9382 Apamea devastator (Brace) Augut10' 1999 | | . 
$396 Eremobina claudens (Wik) . August 20 : 1992 | 
9404 Oltgia mock (Ga) August10: 1993 5 - 
S408 Ofigia exhausta (Sm.) | July0S 1988 | | : 
$416 Oligia minuscula (Morr.) | September'02 1994 | bog obligate 
9419 Ofgia mactata (Go. September02 1994-, i 
9420 Oligia:i (WIk.) September'02 1994 | | SO 

9420 Oiigia Monat (Wik) : Septemberi04 1993 | 7 
9420 Oligia Mocata (Wik) Sepiember'17 1968 |- 5 
9427 Meropleon diversicolor (Morr.) | September|17 1988’ ‘|. wetand © 

$423 —_ Lemrmeria digitalis (Gt) | September17 1988 | — Wettand 
9431 Parastichtis suspecta (Hbn_) Juy0S , 1988) | | 
9437 Chortodes inquinata (Gn) July31 | 1994 | wetland 
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9437 Chortodes inquinata (Gn.) | August 10 1993 : 
9452 Macronoctsa onusta Grt September 17 1968 
9453 -  Calaena reniformis (Grt) . AugustOS 1888 
9453 Celaena reniformis (Grt) September 02 1954 : 

9453 _—_ Celaena reniformis (Git) September 04 1993 
9453 Celaena reniformis (Grt) September 17. .1968 

9454 Amphipoea velata (Wik) September 02 1994 
9455 Amphipota interoceanica (Sm.) . September 02. 1994 
9457 Amphipoea americana (Speyer) _ September04 1993 
9478 Papaipema leucostigma (Herr) September 02 1994 | 
9480 ——- Papaipema pterisii Bird AugustOS 1968 | 
S480 —-Papaipema pterisii Bird September 02 teas 
9480 Papeipema pterisii Bird _ September 17 196; 
$483 Papaipema inquaesita (G. & R.) September 17 1968 

$493 Papaipema appassionata (Harv.) September 02 1994 bog obligate 

9514 Hydraecia micacea (ESp.) oo July 34 1994 

9514 Hydrascia micacea (Esp.) August 10 1993 
9523 Bellura gortynoides Wik. June 01 1990 wetland 
9545 _ Euplexia benesimilis McD. May 30 1988 
9545 Eupiexia benesimilis McD. June 12 1994 
9545 Euplexia benesimilis McD. ..  , dune 24 1994 
9545 . Euplexia benesimilis McD. July 08 1983 
9546 Phlogophora iris Gn. ( May 30 1983 
9546 Phi airnsGn | . June 12 1994 

© 9547 Phicecphiora pericdosa Gn. | August05 «1988 
9547 Phiogophora periculosa Gn. ' August10 1993 
9647  _Phlogophbra periculosa Gn. August20 1992 
9548 Conserviga anodonta (Gr.} July 08 1993 . bogs 
9549 Enargia (Wik } | August0S — 1988 | 
9549 — Enargia decolor (Wik) September 01 1993 : 
9549 Enargia decolor (Wik) September 02 1994 
9550 Enargia infumata (Grt.) August0S =—_s«1988 
9555 ipimorpha pleunectusa Grt . July 31 1994 fo | 
9655 ipunorpha pleunectusa Grt. August 05 1988 

9555 Ipimorpha pleunectusa Gt. August20 1982 
9556 — Chytonix paffiatriaua (Gn.) June 01 1990 | 

9578 Hyppa xylinoides (Gn.) May 26 1994 
9578 Hyppa xytinoides (Gn_) May 30 1988 
9578 Hyppa xylinoides (Gn. ) June 24 1994 
9578 Hyppa xylinoides (Gn. } July 08 1863 | 
9578 Hypoa xylinoides (Gn.) August05 1968 
9631 Callopistria mollissima (Gn.) -  Juneot . 1990 
9633 Cailopistria cordata (Ljungh) July 08 1968 
9637 Magusa orbifera (Wik ) August 0S 1988 
9637 Magusa orbifera (Wik } September 17 1983 
9638 Amphipyra pyramidoides Gn. August 05 1988 | 
9639 Asmphipyra tragopoginis (CL) July 31 1994 

9647 Athetis miranda (Grt) July 08 1993 
9664 Balsa labecula(Grt) | - June 01 1990 
9664 Balsa labecuta (Git) |. June 12 1994 

© 9678 Elaphria versicolor (Grt.) Skty08 § 1983 
9681 Elaphria festivoides (Gn.) _ Sune 01 1990 : 

. . | . 
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9698  Condica vecors (Gn.) May3O = = — 19888 
Subfamily Qucuiliinae : 3 | [ 

9674 Xylena curvinjacuts (ier May06 , 1964 | : 

9674 Xylena curvirlecula (Morr.) May19 1994. | : 

$878 Lithomoia germana (Morr.) September 02 1994. | i . 

9878 Lithomoia germana (Morr.) September 04-1993. | | a 
9684 Litholomia napaea (Morr.) May06 =|. 19354: | 

9888 Lithophane inhominata (Sm.) | May19 .: 1994. | - 

9889. Linoprane PS May0G 1994 ! ! 

9691 Lithophane amanda (Sm.) .- Mayi9 .- 199 |. : | 

$902 Lithophane baileyi Grt. : _ September 17 1988. | . 7 

9917 Lithophane fagmna Morr. May0S: 1994. i | | 

9917 Lithophane fagina Morr. -May19 . 1994 | ! a _ 

9928 Uophane tte MayOS : 1994 | ! m, 

9930 ’ Pyreferra ci Frane. MayO0S. :; 1994 | | | 

9936 Eupsilia morrisoni (Grt) Mayo. , 199 | | , 

9947 €Epigiaeaapiaia(Grt) — September 02 1994. | i. 

9947 Epiglaea apiata (Gr) | Septembec 04 1993. 7 

$982 Eucirroedia pampina (Gn.) September 02 1994 | od 

9952 Eucirroedia pampina (Gn.) September 17 1968. | . 

9957 Sunira bicolofago (Gr) . _. September 02 1994. | | 

9957 Sunira bicotorago (Gn.) September 17 1968. | : 3 

$961 Anathix raila (G. & R) : September 02 1994 | | | 

9062 Anathix puta (G. & R) September 02 1994, | |, a © 
9962 - Anathxputa(G&R) — September 17 1983 | | 

9965 Xanthis togata (Esp.) September 17 1968 | : | 

9976 Platypolia anceps (Steph.) September 04 1995 | | ° 

9979 _ Xylotype capex (Grt.) September Q2 1994 ; | | 
9989 Sutyna privata (Wik) September 02 1994 | ! 

9989 Sutyna privata (Wik) September 04 1993 | ! 

9998 Brachylomia digens (Git) September 02 1994 25 ; | 

10005 _—Feralia jocosa (Gn) May 19 154 
10008 Feralia comstock (Grt) May19 .: 1994 | i 

10008 —- Feralia comstock (Grt.) | Ma26 . 1969./ . |. , 

10008  Feraliacomstcki (Gt) Mey30 1988. | ft. 
10008 —_ Feralia comstocki (Grt.) smeot -§ 1990 || | 
10021. Copivaieria peter (Moxr.) May 19 1994. y | | 
10057 Apharetra purpurea McD. . July 31 1954. | | 

10194  Cucullialucituga(0.&S.).° May30 1988 | | 

10200  -Cucullia astefoides Gn. Juyoe =. «1988. | : 
10200 _ Cuculllia asteroides Gn. Juyos , 198. | i 

10200 — Cucullia asteroides Gn. . August0S:... 1988 | i : 

Subfamily Hadeninae 3 Doe | Y , 

10223 _Discestra trifofii (Hufn.) May21 (1991 yy , 
10265 Sideridis rosea (Harv.) May21 0 189% 7 
10265 Sideridis rosea (Harv.) May30 =: 1963. A a 

10272 Mamestracuialis(Sm.) May30 -; 1988. |. | 

10275 ~ Polia nimbosa (Gn) hilyO8 1888 | , 
10275 — Polia nimbosa (Ga.) uiy08: 1S | © 
10275 = Polia nimbosa (Gn.) July3t 1994 | L 

10276 _—— Polia imbrifera (Ga.) siy0S8 | 1968, PG | 

10260 Polia purpurissata (Girt) . Augut0S = 1988 | 1 : | 

: 3.9-1-32 : ! : 
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10280  Polia purpurissata (Grt) August 10 163 | Se 
10280 — Polia puspurissata (Git). _ August 20 . $2 

10292 Melanchraiadjuncta (Gn.) May 31 1931 - 
10292  Melanchra'‘aduncia(Gn) - July 08 193 
10295 § Melanchra assimilis (Mort.) May 21 1991 | 
10295 Melanchtajassimilis (Morr) June 12 1994 
10295 § Melanchra assimilis (Morr) : JuyO8 §§ 1988 
10295 = Melanchta assimilis (Morr.) July 08 1983 
10296 Lacanobia nevadse (Grt) June 12 1994 
10300 § Spirameter‘grandis (Gn) : -  May30 1986 
10300  Spirameter'grandis (Gn.) June 07 1991 
10300 §§ Spirameter.grandis Or) | JulyOS . 1993 | 
10301  Spirameterituta (Gn) June 01 1990 | 
10301  § Spirameter'lutra (Gn.} June 07 1991 
10301  Spirameter'tutra (Gn.) July 08 1993 
10302 Trichordestra rugosa (Morr.) May 30 1988 ' bog obligate 
10302  Trichordestra rugosa [Morr.) June 12 1994 
10302 _ Trichordestra rugosa (Morr.) July 08 1993 

' .10303 Trichordestra tacoma |(Stkr.) May28 § 1994 - 
10303 _— Trichordestra tacoma (Stir) May 30 1988 
10303  Trichordestra tacoma (Suc) June 01 1990 _ 
10304  Trichordestra legitima (Grt) July 08 1993 | 

© 10307 Trichordesira leg (Gr) July 08 1968 | 
10307 —s Tri stra legitima (Grt.) ' Juty 08 1993 
10370 _Lacinipolia fustralis (Grt.) june 12 1994 
10370 _Lacinipolia lusiralis (Grt.) June24 «1994 . 

10370 —_Lacinipolia lustralis (Grt) Juy0S = 1993 . 
.° 10405 — Lacinipolia lorea (Gr) July 08 1953 

10406 = Lacinipolia olivacea (Morr.) Juty 31 1964 
10406 _—_Lacinipolia olivacea (Morr.) August 05 1988 
10405 _Lacinipolia ofivacea (Mor.) September 02 1994 oS 
10406  _ Lacinipolia ofivacsa (Morr.) September 17. 1888 | 
10431 = Faronta diffusa (Wik)! August0S 1988 | 
10436 Aletiaoxygala(Grt) July 08 1993 
10426  Aletia oxygala (Grt) | July 31 | 1994 . : 
10436 Alctia oxroaia (Git) | . August10 - 1993 - 
10438  Pseudaletia unipuncta (Haw) _ May2t =. 1990 : 
10438 § Pséudaletia unipuncta (Haw.) August05 1988 } 
10438  § Pseudaletia'unipuncta (Haw.) August10 1993 , 

: 10446.1 Leucania jeeicaa (Git) ' July31  . 1994 
10446.1  Leucania fapidaria (Grt) August10 1993 . 
10447 — Leucania/} ides Gn. July 08 1993 : 
10447 ~=Leucania fommoides Gn. August 10 1993 
10449 ‘Leucania insueta Gn i June 12 1994 
10449 _—_ Leucania insueta Ga. | Juty 08 1993, OO . 
10462 Leucania pseudargyria Gn. July 08 1988. =. = wetland 
10490  — Orthosia revicta (Morr,) May 0S 1994 a 
10490  Orthosia revicta (Morr,) May 26 1984. | _ 

© 10490  § Orthosia revicta (Morr.) . May26 | 1989 SS 
40490 Orthosia revicta (Morr.) May 30 1988 
10491 Orthosia afurina (Sm.)| July 68 1983 

; | | | 

| 3.9-1-33 "



| : , | | 

MONA No. | SPECIES NAME DATE = YEAR| COMMENT © 
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10495 Orthosia hibseci (Gn) May0S 1984 
10501 igrapha|normari(Grt) = May30 198). | | 

_* 10601 - Crocigrapha| normani (Grt.) June 01°. 199! | | 

10501 _ Crocigraphainormani (Grt) June t2.;.. 1994 | | 
10501 cocoa dtyOt | 1990 fF 

. 90513 —° Egira a (Grt) : May19 | . 1904 : | 
10513 Egira dolosg (Grt.) : | May 21; ion! | | 

- 10513 Egira dolosd'(Grt) Juneot:: . 199; |° 
10518 § Achatia distincta Hbn. May19.i. 1994., I | 

10518 — Achatia distincta Hon. ‘juneoi.! 199 5 | my 
10520 Morrisonia evicta (Grt) May26 |. 1989 | | 
10520 Morrisonia evicta (Grt) Amedt'; 190-, | | 
10521.1 Morrisonia tatex (Gn.) | June ot: .1990 | ! . 
10521.1 Morrisonia latex (Gn) June24:5 1988 4 
10524 Nephelodes jminians Ga. |, August0S;> 1988 1 oO 
10563 _ Protorthodes oviduca (Gn.) May 21 | 1990) | , 

10563 Protorthodes oviduca (Gn.) May30.: 1988, | 
10863 Protorthodes ean (Gn.) . May3i i 1981 | ! oe 

10S67 —_ Ulolonche culea (Gn.) . Junedt::. 1990 5 | - 
10585 Orthodes crdruiata (Butier} June2a: 184 | . | 
10585 Orthodes crenutata (Butler) JuyO8 .:. 193 i . | - - | 
10587  Orthodes cynica Gn May30:: 1988.) | 7 
10587  OrthodescynicaGn aneOt 1980. 
10587 Orthodes cynica Gn. June24.:: 199%, | . © 
10S89.1 Orthodes goodelli (Grt.) . _  gunedt ; 180 . | | 
10627 _ Tricholita signata (Wik) July3t 1984 

. 10627 _— Trichoiita sighata (Wik) Augst0S: 198 § | 
10627 _ Tricholita sighata(Wk) August10: 193 | | , 

10651 foots Oe Wik _ September'd2 1994 |; | . 

10651 § Agrotis venerabilis Wik. Septemben04..193. 5 |... 
.. 106S9 Agrotis volubitis Harv. May30 : 1983. | | mo 

10659 — Agrotis volubilis Harv. - | | gunei2..; 19984 OP | 
10874 _ Feitia subgothica (Haw.)} mo August05)° 1988 | | - a 
10676 _—Feltia herilis (Grt) August0S:' 1988 |; ! 
10705  Euxca wia (Harr.) Septemberi02 1994:. | i ol Lo 
10715 Eva scandens (Riley) Suly0B = 1988 -| | Fo, 
10731 Euxca audliarig (Gt) . - May3t 1881. | 

' 10755 Euxoa sear (Wik) September 04. 1993 re 1 moon, 

10891 Ochropleura plecta (t-): May30 |. . 1988 ;: | | 

10891  Ochropleura plecta (L) st fulyos 1983 ||. , 
10915 § Peridroma saucia (Hbn.) | | May06 | 1994 ; | Sat 

10917 _ Diarsia rubifera'(Grt) : June24 :|: 1994 | | 

10917 — Diarsiarubifera(Grt} JuyOS :  1983- : 
10917 _Diarsia rubifera (Grt) August 10; 1983 
10919  Oiarsia jucunda (Wk) | . JulyOS «1993 + _ - 

' 40928 Graphiphora a haruspica (Grt.) July31 . 1994 | I Co 

10928  Graphiphora augur haruspica (Git) ~~ August10:. 1988; i | : | 
10929 = Eurois (L) i August 10.|.. 1983". . © 

| 10929 Eurois occulta (L) : September 02 1994... |. i 
10930 Eurois astrictly Morr. : July31 | 1984.) | bo 
10930 —_ Eurcis astricta Morr. Augst0S | 1968 | | | 

, ote | i od I. . 
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10330 Eurois astricta Morr. ; August 10 1933 

10942  Xestia c-nigrum adeta Franc. July 08 1988 
10942 Xestiac:nigeumadelaFrane duly 08 1993 | 

10942.1 Xestia dolosa Franc! July 08 1993 

10943  Xestia rornaran mariana (Git) August0S 1988 
10943  Xestia normaniana (Grt) August 20 1992 

10944 — Xestia smithii (Snell) | August0S 1988 7 

10947 . Xestia oblata (Morr): June 24 1994 
10947 — Xestia oblata (Morr): July 08 1963 bogs 
10350 Xestia bicarnea (Gn) August05 1938 

10951  Xestia terwicula (Morr.) | July 31 1994 

10954  Xestia bugrai Kocak: September 02 1994 | 

40968 Xestia badicollis (Grt.) September 02 1994 

10970 Xestia your (Sm.): September 02 1994 bogs | 

10988 Eugraprie subrosea (Steph.) September 02 1994 wetland 

10992  Paradiatsia littoralis (Pack) July 08 1993 | 

10993  Hemipachnobia subgorphyrea (Wik) June 24 1994 bog obligate 
10934 Cerastis tenebrifera (Wik) . May 19 1994 

10994 Crasis tenebrifora (Wik.) June 12 1994 

‘10996 Metalepsis salicarum (Wik) May 06 1994 : 

11000  Anaplectoides prasira (D. & S.) July 08 1993 

11000 Anaplectoise prasiria (D. & S.) Juty 31 1994 
11000 , ides prasinia (D. & S.) August20 1992 

© 11001  Anaplectoides pressus (Grt) we Stuly 08 1893 
{ 11008 Pro brunneicollis (Grt) August 10 1993 

11005 Protolarnpra brunneicollis (Grt) September G2 1994 

11008 Eueretagrotis peratienta (Grr) July 08 1993 

11009 Eueretagrotis attenta (Grt.) : July 06 1968 

11009 Eueretagrotis attenta (Grt) July 08 1993 

11010 _ Heptagrbtis phytlophora (Grt) - July 08 1988 
11010 Heptagrbtis phyllophora (Git) July 08 1993 | 
11010  _Heptegrptis phyilophora (Grt) August 05 1988 . | 

11012 Cryptocala acadiensis (Bethune) July 08 1988 wetland 

11012 Cryptocala acadiensis (Bethune) july 31 1994 

. Subfamily Hefiothinae . : . 
11064 Pymthia exprimens (Wk) | June 07 1981 
11064  § Pyrrhia exprimens (Wk) July 08 1968 
11068 Helicoverpa zea (Boddie) September 17 1988 

11072 —_— Heliothis phicxiphagus G. & R. June 01 1990 

i | | ; 

3 | | | : 

: | ; 
. ' 

| 

© Pp | | : | | | | 

| | . 
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CORRESPONDENCE/MEMORANDUM ——————————_ scons 

@ | | RaeeneD 
DATE: April 18, 1995 . APR 271995 FILE REF: 1650 

TO: Jim Addis . 

Steve Miller | 

FROM: AY Ja_ | 

SUBJECT: ~ Lepidoptera occurring near proposed Crandon mine site 

Cathy Bleser received a list of approximately 450 lepidoptera (~ 10% butterflies, ~90% moths) 

collected by Tom Rocheleau near the proposed Crandon mine site. The collections occurred 

| --s-within and adjacent to the project area as identified in Crandon Mining Company’s (CMC) Work 

Plan for endangered and threatened species investigations. A copy of Tom’s December 12, 1994 letter, 

along with the species list, is attached. There is no associated qualitative and quantitative data (e.g. 

| population size and trends, reproductive condition, habitat preferences, species associates, etc.) : 

available with this list. | 

ISSUE , | 
| For many of the species Tom collected in the Crandon area (but especially the moths), BER has 

little, if any, information about their status, condition, distribution, numbers, etc. in Wisconsin. 

The information we do have is contained within the Natural Heritage Inventory (NHI) database 

6 : where most of the occurrences of butterflies and moths are from private collectors. Les Ferge has 

been our Bureau’s primary advisor on lepidopteran issues and is clearly the state’s preeminent 

source and interpreter of butterfly and moth data. The NHI lepidopteran Working List has been 

developed under his and others’ counsel. Although we had enough information in the past to 

support listing of two moths (silphium borer moth and phlox moth - both Endangered), only six 

other moths are currently on our Special Concern list (compared to 46 butterflies). Special 

Concern species are species about which some problem of abundance or distribution is suspected 

but not yet proved. Few moths are represented on the Special Concern List because insufficient 

data is available to conclude that there might be a problem. Clearly, our moth database is early in 

its evolution leaving us with little ability to interpret the information presented in Tom’s list. This 

lack of baseline data presents the DNR with a decision to make: of what use is Tom’s list in the 

Department’s review of the proposed mine? ~ 

BACKGROUND 
As CMC was developing its Notice of Intent and Scope of Study, BER provided CMC with 

information on known occurrences of rare species in the vicinity of the proposed mine (there were 

seven). In addition to these species, our biologists also developed a list of rare species (from the 

NHI Working List) that they believed might occur within the project area if habitat conditions 

were suitable (in total, another 104 species). All of the species presented to CMC are on our NFil 

+» ‘Working List. We did not ask CMC to conduct surveys for taxa where we would have little ability 

to interpret the results (e.g. moths, beetles, nematodes, non-vascular plants, etc.) | 

We did have adequate information on ten butterflies (all Special Concern species) to conclude thar 

© they may occur in the project area if habitat conditions are appropriate. We asked for, and CMC 

completed this past summer, surveys for these butterfly species. They recorded 43 species, 

3.9-1-37 cS 
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including four of the ten species we noted. Interestingly, they also located one State-Endangered | 

and two Special Concern species that we did not expect they would find. A list of rare butterflies 

that Tom and CMC collected, as well as those species we noted to CMC, is attached. We did not © 

ask that CMC conduct any surveys for moths. 

John Pohlman recently talked with Tom and Les to gather some background information. Tom 

works for the UW-Madison Entomology Department and has collected butterflies and moths 

around the state as an avocation for many years. He has collected in the Crandon area for about 

the last ten years (I believe his uncle has a cabin near the proposed mine site.) This list represents 

| the largest number of lepidopteran species collected in any one area of Wisconsin and comprises 

one-third of the lepidopteran species ever recorded in our state. [I believe the second largest 

collection from a single area is approximately 330 species from Jackson County near Black River 

Falls.] Three moth species collected represent state records, one of which is not considered native. 

Seven (7) Special Concern species (all butterflies) were collected. However, no state or federally 

Endangered or Threatened species, nor any species under consideration for listing, were recorded. Tom 

collected a voucher specimen of all species recorded. Some of these vouchers have been submitted 

to the UW Entomology collection, the rest remain in Tom’s personal collection. Les and George | 

Balogh (an expert on the Geometridae) have confirmed the identification of nearly all of the 450 : 

species. oe - 

Les attributes such a large number of species collected in one area to two factors: (1) a diverse 

mosaic of habitat types (wetlands, forests, and barrens-like openings) in close proximity to one 

another, and (2) the impressive level and persistence of Tom’s survey effort. Les believes that other 

areas around the state that have similar habitat diversity would probably contain similar levels of | 

_: lepidopteran diversity. He believes this area is probably "above average” in lepidopteran diversity 

and estimates, based upon his professional judgement, that Tom’s collection represents 

- approximately 75-90% of the species that occur in the area. He also suspects that future survey © 

work will probably show that the two native species that are new records for Wisconsin, and 

- possibly several other species on Tom’s list, are indeed rare (although it ts too early to assess 

whether they would warrant listing as Threatened or Endangered.) | 

Given the habitat conditions surveyed, Les is not surprised that many of the species were collected - 

most are quite "ordinary". However, for some species that Tom collected, not enough information 

is available on their status, condition, distribution, and basic biology, to determine whether they are 

truly rare. Gathering this level of information would require starting with a regional or national 

investigation of museum, private, and university collections. A high level of coordinated, statewide _ 

sampling surveys would probably also be necessary. As a start, Les has offered to review the list 

and, using best professional judgement and his personal collection, identify the approximately dozen | 

species he suspects may be rare and worthy of additional research. “The review of collections and 

their interpretation would be a large task that only a small number of experts would be qualified to 

conduct - two names come to mind: Les and Dale Schweitzer, a lepidopterist working for TNC’s 

Eastern Regional Office. | 

CONCLUSIONS | 

As with other issues facing the Bureau, we must base our decision making on sound scientific 

| evidence. In those instances where we have inadequate baseline data on a species group to assess 

actual rarity of species, I believe information on the occurrences of these species should only be 

referenced in the description and assessment of a project area’s flora and fauna. Until we have 

adequate information on a species group to make scientifically sound assessments of rarity, I do not 

believe it is appropriate to consider these species as unique resources in regulatory decision-making. ©} 
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"With our current level of understanding of moths in the state and our current expertise 1n the 

Bureau, we cannot conclude that any species presented in Tom’s list are actually rare. Thus, there 

is no reason for CMC to provide the department with information on whether any moths thar 

© Tom recorded occur within the proposed mine’s impact area. If, in the future, we have access to 

: information that enables the department to assess actual rarity of moths, then we could evaluate the 

impacts to rare moth species from proposed or existing projects. This level of information would 
also allow BER and the DNR to pursue listing of species as appropriate. 

BER does not have any resources to divert to actively build the moth database. Its development, 

| like the databases for many other invertebrate species groups, will depend in large part on the 

contributions of private collectors. It may be a slow process, but I’m confident that in the not-too- 

distant future enough information on moths will be consolidated into the NHI database on the 

condition, status, and ecology of moths to identify species that warrant specific survey work. These 

surveys will determine actual rarity in the state and will provide the necessary information to 
support listing (and regulatory) decisions. 

RECOMMENDED ACTIONS 
(1) Write to Tom thanking him for his impressive survey work and ask to add his information to 

our data files. 
(2) Given the extended time period needed to prepare and review information to support an 

application for the proposed mine, CMC was previously notified that there may be changes in the 

Endangered and Threatened Species List. Write to CMC notifying them of our decision and 

reiterate that in the future we may be presented with information that allows us to assess the 

proposed mine’s impacts to moths. CMC may or may not wish to be involved in assembling 

additional moth information. 
6 (3) Contact Les Ferge and take him up on his offer to narrow this list to species he believes are 

relatively rare. I am unsure whether we would need to contract with him to have this work done. 

(4) Reference this list of lepidoptera in the Environmental Impact Statement in the description of 

the area’s biota. | 

If this is an appropriate course of action, please advise so I can follow through as necessary. . 

cc: Bill Tans - EA/6 cs 
Archie Wilson - NCD | | 

Larry Lynch - SW/3 
Jim Christensen - LC/5 
Chuck Hammer - LC/5 | 

Betty Les - ER/4 
Cathy Bleser - ER/4 
John Pohlman - ER/4 | | Be premns aon - 

{erir.mnJmamtcrlp.03 ; 

APR 19°:-- 
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. MOTHS collected near proposed Crandon Mine 
3/30/95 

7 Tom R. BER* CMC © 
Scientific name Common name list list list Status. 

Boloria (Clossiana) eunomia Bog fritillary XK. SC 
Boloria (Clossiana) fretja Freiya fritillary X SC 
Boloria (Clossiana) frigga Frigga fritillary : X SC 
Coenonympha tullia Inornate ringlet X X X 1 
Erebia discoidalis Red-disked alpine X SC 
Euphyes bimacula Two-spotted skipper X SC 

| Euphyes dion Dion skipper X SC: 
Feniseca tarquinius Harvester xX ~~ SC 
Hesperia comma Laurentian skipper Xx SC 
Lycaeides idas nabokovi ... Northern blue xX END | 
Lycaena (Epidema) dorcas | Dorcas copper xX xX xX SC 
Lycaena (Epidema) epixanthe Bog copper X X X SC 
Oeneis jutta ascerta Jutta arctic X SC 
Phyciodes batesit Tawny crescent spot - xX . SC 
Pieris virginiensis _ West Virginia white Xx Xx Xx SC 
Plebejus saepiolus Saepiolus blue X 2 
Satyrium (Harkenclenus) titus  - Coral hairstreak xX SC 
Satyrodes eurydice Eyed brown | | xX 3 

* = BER provided a list to CMC of species we suspected might occur in the area if habitat © 
| conditions suitable (see September 2, 1993 letter to Don Moe) 

1 = may remove from Special Concern list in 1995 , 
2 = may add to Special Concern list in 1995 | | 

3 = BER tracks a subspecies (S.e. fumosa), unsure whether this is what CMC collected | 
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7 State of Wisconsin 
~ CORRESPONDENCEMEMORAD_ —_—X«—«—"Cr"*_*_=}}}}*]]. 

® DATE: October 12, 1994 

TO: George Meyer - AD/5 Maryann Sumi - AD/5 

John Fryatt - AD/5 Charles Hammer - LC/5 

- John Pohlman - ER/4 Chuck Pils - ER/4 

| Tom Meyer - ER/4 Larry Lynch - SW/3 

~ June Dobberpuhl - ER/4 Bob Grefe - SW/3 

| Archie Wilson - NCD Ron Eckstein - NCD 

FROM: _ Bill Tans - EA/6 gt . 

SUBJECT: For Your Information: Goblin Fern, a Wisconsin Endangered Plant, Discovered at 

the Crandon Mining Company Project Site 

Introduction 

Goblin Fern, Botrychium mormo, is an endangered plant in Wisconsin and a species that also 

has been proposed for review by the U.S. Fish and Wildlife Service for potential federal status. 

During field searches in 1994, botanists working for Foth & Van Dyke, the chief environmental 

© consultant for the Crandon Mining Company, located a significant number of populations of 

Goblin Fern on and adjacent to its proposed mining site in Forest County. The purpose of this 

memorandum is to alert you to these discoveries, evaluate their significance and identify 

appropriate responses and future actions. 

Goblin Fern 

Goblin Fern is a tiny and very inconspicuous fern growing to a height of from several 

centimeters to about 12 centimeters tall. See the attached photograph taken by Dr. James Peck 

from an Ashland County site he discovered. It occurs almost exclusively in second growth 

northern hardwood forests of sugar maple and basswood ranging across northern Michigan, 

northern Wisconsin and northern Minnesota. Map 1 shows its entire distribution based on the 

counties in which it is known. 

Goblin Fern is very difficult to find in its native habitat. Some of the smaller Goblin Fern 

plants, with stems 1-2 mm thick, barely protrude from beneath the leaf litter. According to 

those who have repeatedly observed Goblin Fern in its native habitat, the plants may not even 

emerge from beneath the forest floor leaf litter during dry periods, and to find it under those 

circumstances, one must scrape away the litter to see the dwarfed, pale plants. In addition, it 

apparently emerges in late summer and is not visible for much of the growing season. At the 

Crandon Mining Company project site all the populations were found between mid-August and 

© mid-October, but then leaf fall made further searching impossible. 

| ~ 
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Goblin Fern was recognized and formally described as a new species in 1981 by Warren H. 
Wagner of the University of Michigan, who had observed it for many years in the field before 
that. It was added to Wisconsin’s endangered species list in April 1985 based on the lack of 
current and historical collections. Certainly its small size, late emergence and recent description 
all have contributed to our overall lack of knowledge about this tiny member of our native flora. @ 

In Wisconsin, Goblin Fern was known from three historical sites where it was collected in 1915, 
1938 and 1951, and three modern collections of 1979 to 1993 prior to the discoveries near 
Crandon. Attempts to relocate Goblin Fern at the three historical sites have failed. See Map 
2 for its Wisconsin distribution. 

During 1994, Mark Jaunzems, Gary Fewless and other botanists searching the Crandon Mining 
Company project site discovered Goblin Fern in 14 new locations in Forest and adjacent 

Langlade Counties. These locations are separated by 1,000 feet or more in all but one instance, 

where two locations are about 500 feet apart. The three other sites lie 10-17 miles in a northerly 

direction from the proposed mine site, within the Nicolet National Forest. These are the first | 

collections of Goblin Fern in that National Forest. 

Status in Other States 

Goblin Fern has been collected from eight sites in seven counties in Michigan. All of the 
collections were between 1951 and 1956, and there is no information on the plant’s current 
status at these sites. The Michigan Natural Features Inventory staff has not had funds to search 
the historical Goblin Fern sites to determine whether it remains at the sites. In Minnesota, 

Goblin Fern is known from 7 counties, although its presence has been documented recently at 
only four sites. In both states, Goblin Fern is a special concern species, although it has been 
recommended for threatened status in Minnesota. © 

In all three states there is considerable interest in finding new sites for Goblin Fern, particularly 
within the national forests. This new information from Wisconsin should be particularly useful 
to those searching for the species. 

Goblin Fern at the Proposed Mine Site , 

Although Department staff and consultants spent a great number of field days in the 1980’s on 
the proposed site when Exxon proposed a mining project there, Goblin Fern was not found. I 
attribute this to the fern’s small size and inconspicuous habit, but also because only a few 
specialists in the state even knew about the plant then. It had just recently been described inthe 
scientific literature. In addition, the emphasis of the earlier biological studies was to produce 
a complete list of species present, while the current focus was on finding rare, threatened or 
endangered species. When Goblin Fern was officially added to the state’s endangered species 
list in 1985, most of the biological inventory work on site had been completed. 

Several of the populations of Goblin Fern in the project area occur in or adjacent to the proposed 
tailings management area, which if developed would destroy the Goblin Fern habitat. This area 
was targeted for intensive botanical searches first, and the search was subsequently expanded to 
comparable habitats within a several mile radius after the first populations were found. No @ 
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_ populations were found in the mine/mill area. In total, about 104 plants were observed at all 

sites. 

Several specimens from the sites were collected, particularly if they appeared to be dying back 

6 or had been stepped on by animals or otherwise injured. Specimens will be maintained at both 

the University of Wisconsin-Madison and Green Bay herbaria. For further information, contact 

Gary Fewless, at UW-Green Bay (414-465-2243). 

Significance of the Populations ~ 

The presence of a newly discovered population of any state endangered plant species is 
significant; the discovery of 14 new populations in several townships is even more significant. 

It is obvious that Goblin Fern is more widespread than anyone previously thought, particularly 

in Forest County, and the discovery raises a lot of additional questions. In how many additional 

sites might we find Goblin Fern in Lincoln, Vilas, Ondeida, Florence or Marinette Counties, 

for example, each of which contain comparable habitat preferred by the plant, if qualified 

botanists searched next summer and fall? 

U.S. Forest Service personnel in the Chequamegon National Forest have searched for several 

years for Goblin Fern within the Forest Service lands with only limited success. They have — 

found two sites in Taylor County and one in Ashland County. In contrast, the focused search 
in the vicinity of the proposed mine during a relatively brief period has been highly successful. 
How many more populations of this plant will be located is uncertain, but it is clear that an 
intensive, coordinated search in 1995 is necessary and desirable. 

© In my opinion, it is likely that Goblin Fern is often overlooked and may be under-collected. 
Certainly this was true in the project site prior to 1994. Only a handful of botanists in 
Wisconsin have ever seen and searched for Goblin Fern. It will be very interesting to see if any 
additional populations will be found next season during organized searching in the appropriate 
habitat. , 

Regulatory Implications 

The mining law (in section 144.81(18)(a), Wisconsin Statutes) and Chapter NR 132, Wisconsin 

Administrative Code, (Metallic Mineral Mining) address endangered species in almost identical 
fashion by defining what is an "unsuitable" mining site for surface mines (emphasis added). In 

s. 132.03 (25), an unsuitable area means: | 

' ".. that the land proposed for surface mining is not suitable for such activity because the 
surface mining activity itself may reasonably be expected to destroy or irreparably damage 
either of the following: (a) Habitat required for survival of species of vegetation or 
wildlife as designated in Ch. NR 27, if such endangered species cannot be firmly 

reestablished elsewhere." 

Because the proposal is for an underground mine, it would be argued that the above language 

in the mining law would not apply in this case. 
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| Chapter NR 182, Regulation of Metallic Mining Wastes, also applies to the proposed project, 
and section NR 182.07, Location criteria, also addresses this issue, stating that a mining waste 

- site cannot be constructed in an area that is unsuitable (along with other locational criteria, such 
as within 1,000 feet of a lake) except if an exemption is granted under s. NR 182.19. It goes 
on further to state: "In addition to s. 144.81(18)(a), Stats., the presence of endangered and © 
threatened species as designated by the department under s. 29.415, Stats., shall be considered." 

It is not explicitly stated how we would evaluate the presence of endangered and threatened 
- species. One way would be based on the criteria that if the habitat is required for the survival 

| of the species in Wisconsin, or if the species cannot be firmly reestablished elsewhere, then the 
proposed waste site could not be approved. 

' The presence of threatened or endangered species also would be used during the review of 
alternative locations for a potential waste disposal site. Section NR 182.08(2)(k)2 states “In 
order to minimize the total adverse environmental impact, a viable site shall be chosen that 
would result in the least total overall adverse environmental impact." 

Follow-up Action 

I recommend the following actions in view of the significant populations of this endangered plant 
in and around the proposed tailings management area: 

1. | DNR will request that Crandon Mining Company conduct focused searches for additional 
Goblin Fern populations in a multi-county region. This would contribute to our 
knowledge base on the plant’s status in the region. DNR would assist in planning and ©} 
conducting this work. 

2. The Crandon Mining Company should evaluate the potential effects on populations of 
| . Goblin Fern in the tailings management area should the project be approved as proposed. 

3. The Crandon Mining Company, in conjunction with DNR, should develop strategies to 
: avoid, reduce or mitigate the loss of known populations of Goblin Fern from the proposed 

. mining site. 

_ I will be discussing these issues with Department staff and company representatives and 
following through with them this winter. If you have any comments or suggestions, please 
contact me to discuss them. Thank you. | 

References: 

Myhre, Karen. 1994. Personal communication, October 7, on Minnesota 
| distribution of Goblin Fern. © 
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| cc: Betty Les - ER/4 
| George Albright - EA/6 

Bob Roden - EA/6 
Laura Sutherland - Justice 
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Map 2. 
Wisconsin Range of Goblin Fern, Botrychium mormo 

| | Showing Collection Sites 
October 1994 
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Fig. 2. The Goblin Fern, a new Sorrychium being described by Warren H. Wagner, was 
recently discovered in Ashland County (by J. H. Peck in 1979). It is characterized by its 

reduced, fleshy appearance, deeply embedded sporangia, greatly reduced sterile segment, 

late appearance (July), and late spore release (October). It frequents maple-basswood 
forests with humus-rich soils in Michigan, Minnesota, and Wisconsin.



. Wisconsin Natural Heritage Working List 

© The Wisconsin Natural Heritage Working List contains species known or suspected to be rare in the 
_ State and natural communities native to Wisconsin. It includes species legally designated as 

"Endangered" and "Threatened" as well as species in the advisory "Special Concern" category. Most 
of the species and natural communities on the list are actively tracked and we encourage data 
submissions on them. This list is meant to be dynamic--it is constantly changing as new information 
regarding the biological status of species becomes available. The Natural Heritage Program welcomes 
your input on any aspect of this list. Wisconsin's extirpated species list is at the end. Changes from 
the previous list (09/94) are bolded. | 

_ Key | 

ELCODE: Unique 10 character code for each element (plant, animal, or natural community). Those 
preceded by an asterisk are not actively tracked at this time, but data are being collected. 

Scientific Name: Scientific name used by the Wisconsin Natural Heritage Inventory Program. 

Common Name: Standard, contrived, or agreed upon common names. | 

Global Rank: Global element rank. Refer to the Rank Definition Sheet. : 

State Rank: State element rank. Refer to the Rank Definition Sheet. 

© USESA Status: Federal protection status designated by the Office of Endangered Species, U.S. Fish . 
and Wildlife Service indicating the biological status of a species in the United States. LE = listed 
endangered; LT = listed threatened; LELT = listed endangered in part of its range, threatened in a 
different part, PE = proposed endangered; PT = proposed threatened: PEPT = proposed endangered, | 
threatened; C1 = candidate for federal listing (as published in the Federal Register); C2 ='species the 
US F&WS is concerned about, but for which there is no formal recognition (not published in the 
Federal Register); 3A = former candidate, rejected because. of presumed extinction; 3B = former 

_ candidate, rejected because its considered a synonym or hybrid; 3C = former candidate, rejected 
because more common or adequately protected. Note that in February 1996, the US F& WS redefined 
candidate species’, (C1, C2, 3A, 3B, & 3C categories), The old categories are still used on this 
working list because they remain a part of the data system. However, the definitions reflect the new 
treatment of the categories by the US F& WS : | 

WI Status: Protection category designated by the Wisconsin DNR. END = Endangered; THR = 
Threatened; SC = Special Concern. | 

WDNR and federal regulations regarding Special Concern species range from full protection to no 
protection. The current level of protection is indicated as follows: SC/P = fully protected; SC/N = no 
laws regulating use, possession, or harvesting; SC/H = take regulated by establishment of open and 
closed seasons; SC/FL = federally protected as endangered or threatened, but not so designated by 
WDNR; SC/M = fully protected by federal and state laws under the Migratory Bird Act. 

Special Concern species are those species about which some problem of abundance or distribution is 
suspected but not yet proved. The main purpose of this category is to focus attention on certain 

© species before they become threatened or endangered. 

Wisconsin Natural Heritage Program, Bureau of Endangered Resources, DNR, Box 7921, Madison, WI 53707 
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ee | Global & State Element Rank Definitions 
© : Wisconsin Natural Heritage Inventory Program 

Global Element Ranks: | 

G1= Critically imperiled globally because of extreme rarity (5 or fewer occurrences or very few remaining individuals or 
acres) or because of some factor(s) making it especially vulnerable to extinction. 

G2= _Imperiled globally because of rarity (6 to 20 occurrences or few remaining individuals or acres) or because of some — 
| factor(s) making it very vulnerable to extinction throughout its range. | 

G3= Either very rare and local throughout its range or found locally (even abundantly at some of its locations) in a 
. restricted range (e.g., a Single state or physiographic region) or. because of other factors making it vulnerable to 

: extinction throughout its range; in terms of occurrences, in the range of 21 to 100. 

| G4= = Apparently globally secure, though it may be quite rare in parts of its range, especially at the periphery. 

G5 =  Demonstrably secure globally, though it may be quite rare in parts of its range, especially at the periphery. 

GH= Of historical occurrence throughout its range, i.e., formerly part of the established biota, with the expectation that it 
may be rediscovered. | 

GU= Possibly in peril range-wide, but its status is uncertain. More information is needed. 

oe GX= Believed to be extinct throughout its range (e.g. Passenger pigeon) with virtually no likelihood that it will be 
, re discovered. . . | | 

© | G?= Not ranked. | | 

Species with a questionable taxonomic assignment are given a "Q” after the global rank. | 

Subspecies and varieties are given subranks composed of the letter "T” plus a number or letter. The definition of the second 
' Character of the subrank parallels that of the full global rank. (Examples: a rare subspecies of a rare species is ranked G1T1; 

a rare subspecies of a common species is ranked G5T1.) 7 - . 

State Element Ranks | 

S1= Critically imperiled in Wisconsin because of extreme rarity (5 or fewer occurrences or very few remaining 
individuals or acres) or because of some factor(s) making it especially vulnerable to extirpation from the state. 

S2 = Imperiled in Wisconsin because of rarity (6 to 20 occurrences or few remaining individuals or acres) or because of 
| some factor(s) making it very vulnerable to extirpation from the state. 

S3 = Rare or uncommon in Wisconsin (21 to 100 occurrences). 

$4 = Apparently secure in Wisconsin, with many occurrences. 

| S5 = Demonstrably secure in Wisconsin and essentially ineradicable under present conditions. 

SA= Accidental (occurring only once or a few times) or casual’ (occurring more regularly although not every year); a few 
of these species (typically long-distance migrants such as some birds and butterflies) may have even bred on one or 
more of the occasions when they were recorded. 

| SE = An exotic established in the state; may be native elsewhere in North America. 

© SH= Of historical occurrence in Wisconsin, perhaps having not been verified in the past 20 years, and suspected to be 
still extant. Naturally, an element would become SH without such a 20-year delay if the only known occurrence 

were destroyed or if it had been extensively and unsuccessfully looked for. 
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SN = = Regularly occurring, usually migratory and typically nonbreeding species for which no significant or effective & 
habitat conservation measures can be taken in Wisconsin. This category includes migratory birds and bats which do 
not breed in Wisconsin but pass through twice a year or may remain in the winter (or, in a few cases, the summer) © 
and certain lepidoptera which regularly migrate to Wisconsin where they reproduce, but then completely die out 
every year with no return migration. Species in this category are so, widely and unreliably distributed during 
migration or in winter that no small set of sites could be set aside with the hope of significantly furthering their 
conservation. 

SZ= Not of significant conservation concern in Wisconsin, invariably because there are no definable occurrences in the 
state, although the taxon is native and appears regularly in the state. An SZ rank will generally be used for long- 
distance migrants whose occurrence during their migrations are too irregular (in terms of repeated visitation to the : 
same locations), transitory, and dispersed to be reliably identified, mapped, and protected. Typically, the SZ rank 
applies to a nonbreeding population. | 

SR= = Reported from Wisconsin, but without persuasive documentation which would provide a basis for either accepting 
or rejecting the report. Some of these are very recent discoveries for which the program hasn't yet received first- 
hand information; others are old, obscure reports that are hard to dismiss because the habitat is now destroyed. 

SRF = Reported falsely (in error) from Wisconsin but this error is persisting in the literature. | 

SU= ___ Possibly in peril in the state, but their status is uncertain. More information is needed. 

SX = Apparently extirpated from the state. 

| State Ranking of Long-distance Migrant Animals: | | | 

. Ranking long distance aerial migrant animals presents special problems relating to the fact that their nonbreeding Status (rank) 
may be quite different from their breeding status, if any, in Wisconsin. In other words, the conservation needs of these taxa 
may vary between seasons. In order to present a less ambiguous picture of a migrant's status, it is necessary to specify 
whether the rank refers to the breeding (B) or nonbreeding (N) status of the taxon in question. (e.g. S2B,SS5N). @ 

| Wisconsin Natural Heritage Program, Bureau of Endangered Resources, DNR, Box 7921, Madison, WI 53707. © 
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Global _ State US ESA WI 
ELCODE Scientific Name Common Name Rank Rank Status Status 

© RARE MAMMALS 

AMALC03010 Alces alces moose G5 S1 SC/P 
AMAJA01030 Canis lupus timber wolf G4 -$1 LELT END 
AMABA04010 Cryptotis parva . | least shrew G5 SH | SC/N 
AMAJH01024 Felis concolor schorgeri Wisconsin puma G4T3 SH C2 SC/N 
AMAEB03040 Lepus townsendii white-tailed jackrabbit G5 S182 SC/HS 
*AMAJH03010 Lynx canadensis lynx G5 SA C2 END 
*AMAJH03020 Lynx rufus bobcat G5 S4 SC/HS 
AMAJF01010 Martes americana . pine marten G5 S3 END 
AMAFF11140 Microtus ochrogaster prairie vole . G5. SU SC/N 
AMAFFI1150 Microtus pinetorum northern pine mouse : G5 SU SC/N 
AMACC01150 Myotis septentrionalis eastern long-eared myotis G4  —«6S« SC/N 
AMACC01100 Myotis sodalis | Indiana bat G2 SA LE SC/FL 
AMAFH02010 Napaeozapus insignis woodland jumping mouse GS $3? SC/N 
AMACC03020 Pipistrellus subflavus eastern pipistrelle G5 S3S4 SC/N 
AMAFF02030 Reithrodontomys megalotis ‘western harvest mouse G5 SU SCN | 

AMABA0I1190 Sorex arcticus | arctic shrew G5 SU SC/N 
*AMABA01180 Sorex fumeus smokey shrew G5 SRF SC/IN 
AMABA01250 Sorex hoyi _pigmy shrew G5 SU ~ SCIN 

: AMABAO01150 Sorex palustris water shrew G5 S3? SC/N 
AMAFB05120 Spermophilus franklinii Franklin's ground squirrel G5 su SC/N 
AMAJF05010 Spilogale putorius spotted skunk G5 SH SC/N 

RARE BIRDS oo , 

*ABNKC12040 Accipiter cooperii Cooper's Hawk G4 -  §2N,S4B SCM. 
ABNKC12060 Accipiter gentilis , Northern Goshawk G5 S2N,S2S3B C2 SC/M 
ABNCA04010 Aechmophorus occidentalis Western Grebe | G5 SAB,SZN | SCM ~ 
ABPBXA0050 Ammodramus-Ccaudacutus Sharp-tailed Sparrow G5 S1B,SZN SC/M 
ABPBXA0030 <Ammodramus henslowii Henslow’s Sparrow | G4 S2S3B,SZN C2 SC/M 
ABPBXA0040 Ammodramus leconteii — Le Conte's Sparrow G4? S2B,SZN _ SCM 

© ABPBXA0020 Ammodramus savannarum Grasshopper Sparrow GS S3B,SZN SCM 
ABNJB10110 Anas acuta _ Northern Pintail G5 S3B,SZN | SC/M © 
ABNJB10180 Anas americana American Wigeon G5 SUB,SZN  SC/M. 
*ABNJB10130 Anas discors Blue-winged Teal GS S3S4B,SZN SCM 
ABNJB10040 Anas rubripes American Black Duck G4. S2N,S3B _ | SCM 
ABNSB13040 Asio flammeus Short-eared Owl G5 S1B,SZN | SC/M 
ABNSB13010 = Asio otus Long-eared Owl GS ' §2S3B,SZN SCM : 
ABNJB11070 . Aythya affinis Lesser Scaup . GS S1B,SZN SC/M 
ABNJB11030 Aythya americana Redhead G5 S2B,SZN SC/M 
ABNJB11020 Aythya valisineria Canvasback GS = S$2S3B,S7N — SCM 
ABNNF06010 Bartramia longicauda Upland Sandpiper G5 S2B,SZN SC/M 
ABNGAOI1020 Botaurus lentiginosus American Bittern | G4 S3B,SZN SC/M 
ABNGA07010 Bubulcus ibis , Cattle Egret G5 S1B,SZN . SCM 
ABNJB18010 Bucephala clangula Common Goldeneye ; G5 S2B,SZN SC/M 
ABNKC19030 Buteo lineatus Red-shouldered Hawk G5 S1N,S3S4B THR 
ABPBY06030 Carduelis pinus Pine Siskin : G5 S1B,SZN SC/M 
ABNGA05010 Casmerodius albus Great Egret GS S1B,SZN THR 
*ABPBJ18080 Catharus fuscescens Veery GS §—« S3S4B,SZN SC/M 
ABPBJ18100 Catharus ustulatus | Swainson's Thrush G5 S2B,SZN SC/M 
ABNNM10020 Chlidonias niger a "Black Tern G4 S3B,SZN C2 SC/M 
ABPBX96010 Chondestes grammacus Lark Sparrow G5 S2B,SZN SC/M 
ABNKC11010 Circus cyaneus Northern Harrier G5 S2N,S3B SC/M 

ABPBY09020 Coccothraustes vespertinus _ Evening Grosbeak GS S2B,SZN SC/M 
ABNME01010 Coturnicops noveboracensis Yellow Rail G4 S1B,SZN SC/M 
ABNJB02030 Cygnus buccinator Trumpeter Swan G4 S1B,SZN C2NL END 

-  ABNLC09010 Dendragapus canadensis Spruce Grouse G5 S$1S2B,S1S2N SC/M 
ABPBX03050 Dendroica caerulescens Black-throated Blue Warbler G5 S3B,SZN SCM 
ABPBX03240 Dendroica cerulea Cerulean Warbler G4 S2S3B,SZN C2 THR 
ABPBX03130 Dendroica dominica Yellow-throated Warbler G5 S1B,SZN END 
ABPBX03180 Dendroica kirtlandii Kirtland's Warbler Gl SAN LE SCM 
ABPBX03040 Dendroica tigrina Cape May Warbler G5 S3B,SZN | SCM 

6 *ABPBXA9010 Dolichonyx oryzivorus — ~ Bobolink G5 S3S4B,SZN SC/M 
ABNGA06030 Egretta thula Snowy Egret , G5 S1B,SZN SC/M 
ABPAE33010 Empidonax flaviventris Yellow-bellied Flycatcher G5 S2B,SZN SC/M 
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ABPAE33020 Empidonax virescens Acadian Flycatcher G5 S2S3B,SZN THR 
ABNKD06030 Falco columbarius Merlin G4 _S3B,S2N SC/M © 
ABNKD06070 Falco peregrinus Peregrine Falcon G4 S1B,S1N E/SA END 
ABNME13010 Gallinula chloropus Common Moorhen G5 S3B,SZN SC/M 
*ABNBA0I1030 Gavia immer Common Loon G5 S4 SCM 
*ABNKC10010 Haliaeetus leucocephalus Bald Eagle G4 S2N,S3S4B LELT THR 
ABPBX08010 Helmitheros vermivorus Worm-eating Warbler G5 S1B,SZN END 
ABPBX24010 Icteria virens Yellow-breasted Chat i G5 S1B,SZN SC/M 
ABPBXB9070 JIcterus spurius Orchard Oriole G5 S3B,SZN _ ‘SCM 
ABNGA02010 Lxobrychus exilis Least Bittern G5 S3B,SZN SC/M 
ABPBRO1030 Lanius ludovicianus Loggerhead Shrike G4G5 S1B,SZN C2 END 
ABNNM03210 Larus marinus Great Black-backed Gull G5 SAB,SZN | SCM 
ABNNM03030 Larus minutus Little Gull | G5 S17B,SZN — SCM 
ABNNM03050 Larus philadelphia | Bonaparte's Gull GS SAB,SZN SCM 
*ABNME03040 Laterallus jamaicensis Black Rail . G4? SR C2 SCM 
*ABNYF04040 Melanerpes erythrocephalus - Red-headed Woodpecker G5 _ S3BSZN_ SCM 
ABNJB21010 Mergus merganser Common Merganser G5 _ §3B,SZN SC/M 
ABNJB21020 Mergus serrator : _ Red-breasted Merganser G5 S3B,SZN _ SCM 
ABNGA13010 Myctanassa violacea Yellow-crowned Night-Heron G5 S1B,SZN THR 
ABNGAI11010 MNycticorax nycticorax Black-crowned Night-Heron G5 S2B,SZN . SCM : 
ABPBX11020 Oporornis agilis Connecticut Warbler G4 S3B,SZN SC/M 
ABPBX11010 Oporornis formosus Kentucky Warbler GS  $2B,SZN - THR , 
ABNKC01010 Pandion haliaetus Osprey G5 S3S4B,SZN . THR 
ABPAW01060 Parus hudsonicus - . : Boreal Chickadee G5 S3B,SZN SCM 
ABNLC13030 Pedioecetes phasianellus Sharp-tailed Grouse G4 S2B,S2N -  S$C/M 
ABNFC01010 Pelecanus erythrorhynchos . American White Pelican G3 SAB,S1N | SC/M 
ABPAV01010 Perisoreus canadensis Gray Jay G5 S3B,SZN - - SCIM 
ABNNF20010 Phalaropus tricolor _ Wilson's Phalarope . G5. - §2B,SZN : SC/M 
ABNYF07090. Picoides arcticus Black-backed Woodpecker G5 -S2B,SSZIN- -.-. SCM 
ABNCA03020 Podiceps grisegena Red-necked Grebe G5  $1B,SZN END 
*ABPBX95010 Pooecetes gramineus _ Vesper Sparrow G5 .- §3S4B,SZN SCM | 
*ABPAU01010 Progne subis Purple Martin | GS - _ $485,SZN SC/M 
ABPBX07010 Protonotaria citrea Prothonotary Warbler G5 -' $3B,SZN SC/M — © 
ABNME05020 Rallus elegans King Rail G4Q S2B,SZN SCM 
*ABPBJ05020 Regulus calendula ) Ruby-crowned Kinglet G5 S3B,SZN SC/M } 
ABPBX10030 Seiurus motacilla Louisiana Waterthrush G5 S3B,SZN | SCM 
ABPBX65010 Spiza americana Dickcissel G4 -  §$3B,SZN SC/M , 
*ABPBX94050 Spizella pusilla Field Sparrow G5 _ $3S4B,SZN — . SCM 
ABNNM08020 Sterna caspia Caspian Tern G5 S1B,S2N END 
ABNNM08090 Sterna forsteri : Forster's Tern G5 S2B,SZN END 
ABNNM08070 Sterna hirundo Common Tern . G5 — $1B,S2N C2NL END 
ABNSB12040 Sutrix nebulosa : Great Gray Owl G5 _ S$1B,SZN ~ SC/IM 
*ABPBXB2020 Sturnella magna Eastern Meadowlark G5" S4 SCM 
ABPBXB2030 Sturnella neglecta Western Meadowlark G5 _ $3S84B,SZN SC/M 
*ABNSB07010 Surnia ulula Northern Hawk Ow! G5 SAB - SCM 
*ABPBG06130 Thryothorus ludovicianus . Carolina Wren G5 SA . SCM 
ABNLC13010 Tympanuchus cupido . , Greater Prairie-Chicken G4 S2B,S2N THR 
*ABPAE5S2050 Tyrannus verticalis Western Kingbird G5 = SAB,SZN - SCM 
ABNSAO1010 Tyto alba Barn Owl G5 S1B,SIN END 
*ABPBX01030 Vermivora chrysoptera Golden-winged Warbler G4 S4? , SC/M 
ABPBX01040 Vermivora peregrina | Tennessee Warbler | G5 S1B,SZN SC/M 
*ABPBX01060 Vermivora ruficapilla Nashville Warbler G5 S4? SC/M 
ABPBWO01110 Vireo bellii Bell's Vireo G5 S2B,SZN THR 
ABPBW01020 Vireo griseus ~ White-eyed Vireo G5 SA?B,SZN SCM - 
*ABPBW01230 Vireo philadelphicus Philadelphia Vireo GS = SUB,SZN SC/M 
ABPBX16010 Wilsonia citrina Hooded Warbler G5 S2B,SZN THR 
*ABPBX16020 Wilsonia pusilla Wilson's Warbler G5 SUB,SZN SCM 

RARE REPTILES AND AMPHIBIANS 

AAABCO1011 Acris crepitans blanchardi Blanchard's cricket frog G5T5 S1 END 
ARAAG01020 Apalone mutica midland smooth softshell turtle G5 S3 SC/H 
ARADB02010 Carphophis amoenus western worm snake G5 S1? , SC/N | 
ARAADO2020 Clemmys insculpta wood turtle G4 $3 THR © 
ARADE02040 Crotalus horridus timber rattlesnake G5 S$2S3 SC/N 
ARADB10013 Diadophis punctatus arnyi prairie ringneck snake GS5T5 SU SC/N 
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© ARADBI10014 Diadophis punctatus edwardsii northern ringneck snake GST5 $3? SC/N 
ARADBI13030 Elaphe obsoleta black rat snake G5 S283. __ SC/N 
ARAAD04010 Entydoidea blandingii Blanding's turtle G4 S3 C2 THR 
*ARAADO5080 Graptemys pseudogeographica false map turtle GS .S4 C2 SC/H 
AAAAD08010 Hemidactylium scutatum four-toed salamander — G5. SU SC/N 
ARACB02010 Ophisaurus attenuatus western slender glass lizard G5 S2 END 
ARADB26010 Pituophis melanoleucus bull snake G5 S384 SC/N 
AAABH01070 Rana catesbeiana bullfrog G5 S3S4 SC/H 

. *%AAABHO1160 Rana palustris pickerel frog G5 S3S4 SC/H 
ARADB27040 Regina septemvittata queen snake G5 S1 END 
ARADE03010  Sistrurus catenatus eastern massasauga rattlesnake G4 S2 C2 END 
ARAAD08020 Terrapene ornata : ornate box turtle G5 S2 END 

-  ARADB36020 Thammnophis butleri Butler's garter snake G5 S2 SC/N 
ARADB36090 Thamnophis proximus - ‘western ribbon snake G5 $1? END 
ARADB36120 Thamnophis sauritus - porthemn ribbon snake G5 $1? END 

_ RARE FISH : 

AFCAA01020 Acipenser fulvescens oe lake sturgeon | G3 S3 C2 SC/H 
AFCFA01030 Alosa chrysochloris skipjack herring GS . Sl END 
AFCEA01010 Anguilla rostrata American cel G5 $3 SC/N 
AFCLB01010 <Aphredoderus sayanus pirate perch : G5 S3 SC/N 
AFCJB05010 Clinostomus elongatus redside dace. | G5 $3? SC/N 
AFCHA01020 Coregonus artedi lake herring G5 S3 SC/N 
AFCHA01050 Coregonus hoyi bloater G3 $3? SC/H 
AFCHA01070 Coregonus kiyi kiyi , G3 S3 C2 SC/H 
AFCHAO1120 Coregonus reighardi shortnose cisco G1Q SH C2 SC/H 
AFCHA01140 Coregonus zenithicus shortjaw cisco G3 $3? C2 SC/H 
AFCQC01010 Crystallaria aspreila crystal darter G3 S1 3C END 
AFCJC04010 Cycleptus elongatus blue sucker G3 S3 - C2 THR 
AFCJB49140 = Cyprinella lutrensis red shiner : G5 $1? SC/IN 
AFCJB50050 Erimystax x-punctatus . gravel chub G5 $1S2 END 

© AFCJC0S020 Erimyzon sucetta . lake chubsucker GS . $3? SC/N 
AFCQC02020 Etheostoma asprigene , mud darter G5 S3 SC/N 
AFCQC02120 Etheostoma chlorosomum bluntnose darter GS S1 END . 
AFCQC02B60 Etheostoma clarum western sand darter G3G4 $3? | SC/N 
AFCQC02450 Etheostoma microperca — least darter | G5 S3 SCIN | 
AFCNB04060 Fundulus diaphanus banded killifish G5 $3? .. SC/N 
AFCNB04250 Fundulus dispar starhead topminnow G4 S2 END 
AFCGA01010 Hiodon alosoides | goldeye . G5 S2 END 
AFBAA01040 Jchthyomyzon gagei ‘southern brook lamprey G5 S1 SC/N 
AFCJC07030 Ictiobus niger black buffalo | G5 $2? THR 
AFCQB11080 Lepomis megalotis longear sunfish | G5 S2 THR 
AFCJB51040 Lucxilus chrysocephalus Striped shiner G5 S1 . END 

- AFCJB52080 Lythrurus umbratilis . Yredfin shiner G5 S3 THR 
AFCJB53010 Macrhybopsis aestivalis : speckled chub G5 S2S3 THR 
AFCJB53040 Macrhybopsis storeriana silver chub G5 SU SC/N 
AFCJC10040 Moxostoma carinatum river redhorse G4 S$2S3 THR 
AFCJC10070 Moxostoma duquesnei black redhorse G5 Si SCN _ 
AFCJC10170 §Moxostoma valenciennesi | greater redhorse G3 S2S3 C2 THR 
AFCJB28050 Notropis amnis pallid shiner G4 S2 END 
AFCJB28080 Notropis anogenus pugnose shiner | G3 S283. THR 
AFCJB28680 Notropis nubilus : Ozark minnow G5 S2 THR 
AFCJB28950 Notropis texanus weed shiner G5 S3 SC/N 
AFCJB28C40 Notropis wickliffi . channel shiner G? SU SC/N 
AFCKA02250 Noturus exilis slender madtom G5 S2 END 
AFCJB55010 Opsopoeodus emiliae pugnose minnow G5 $3? SC/N : 
AFCQC04090 Percina evides gilt darter G4 S2 THR 
AFCAB0I010 Polyodon spathula paddlefish G4 S2? C2 THR 
AFCHA03020 Prosopium coulteri pygmy whitefish G5 , §3? SC/N 
AFCHA05030 Salvelinus fontinalis coaster brook trout G5 S1? SC/H 

(includes only the andadromous population of brook trout native to the Great Lakes drainage basin) | 

© RARE MUSSELS AND CLAMS 

*JMBIV01020 Actinonaias ligamentina mucket G5 S4 SC/H 
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IMBIV02040 Alasmidonta marginata elktoe G5 S4 rey) SC/H 
IMBIV02110 Alasmidonta viridis slippershell mussel G4 S2 THR © 
IMBIV54010 Anodonta cataracta cataracta eastern floater : GST5 SU SC/H 
IMBIV04130 Anodonta suborbiculata flat floater G4 S1S2 SC/H 
IMBIV06010 Arcidens confragosus rock pocketbook G3 S182 THR 
IMBIV08010 #Cumberlandia monodonta ' . Spectacle case G2G3 Sl C2 END 
IMBIV09010 Cyclonaias tuberculata purple wartyback G5 Sl END 
IMBIV13010 _— Elllipsaria lineolata butterfly G4 S2 END 
IMBIV14060 = Ellliptio complanata eastern elliptio G5 S3 SC/H 
IMBIV14080  Elliptio crassidens elephant ear G5 Sl END 
IMBIV16190  Epioblasma triquetra snuffbox G3 S1 C2 END 
IMBIV17060  Fusconaia ebena ebony shell G4 S1 END 
IMBIV21100 = Lampsilis higginsii Higgins’ eye Gl S] LE END 
IMBIV21242 =Lampsilis teres anodontoides | yellow sandshell GST?Q Sl - END 
IMBIV21241  Lampsilis teres teres slough sandshell GST?Q ‘SI END 
*IMBIV22020 Lasmigona compressa , creek heelsplitter G5 S384 SC/H 
*IMBIV26020 Ligumia recta . black sandshell G5 S3 SC/H 
IMBIV29020 Megalonaias nervosa washboard G5 S3 SC/H 
IMBIV51060 Pisidium cruciatum ornamented peaclam GU SU SC/H 
IMBIV34030  Plethobasus cyphyus bullhead | G3 SI poe END 
*IMBIV35250 Pleurobema pyramidatum pyramid pigtoe G2G3 SR C2 SC/H 
IMBIV35070  Pleurobema sintoxia round pigtoe G3G4 83 SC/H 
IMBIV39050  Quadrula fragosa ' winged mapleleaf G1 S1 LE END 
IMBIV39080 Quadrula metanevra monkeyface G3 S2 : THR 
IMBIV39090  Quadrula nodulata wartyback | G3 S1S2 \ ' THR 
IMBIV41010 Simpsonaias ambigua salamander mussel G2 S2S3 C2 THR 
IMBIV44010 = Tritogonia verrucosa buckhorn . G4 S2 THR 
*IMBIVS5010 Utterbackia imbecillis paper pondshell G5 S4_ | | §C/H 
IMBIVA4010 Venustaconcha ellipsiformis ellipse G3 sé THR. 
IMBIV47060 _—Villosa iris . rainbow shell G4 S1_ END 

RARE BUTTERFLIES AND MOTHS | | CS © 

*IILEP80080 Amblyscirtes hegon pepper and salt skipper G5 SU - SCIN 
*IILEP70012 Atrytone arogos iowa _ Jowa skipper G4T4 SR | ~ SCN > 
IILEP79010 Atrytonopsis hianna dusted skipper G4 $2? SC/N 
IILEPJ7020 Boloria eunomia bog fritillary G5 S3 | SCN. 
IILEPJ7100 Boloria freija _  Freija fritillary G5 S2 oe | SCN. 
IILEPJ7050 Boloria frigga | Frigga fritillary G5 S2 SCIN . 
TILEPJ7130 = Boloria titania purple lesser fritillary G5 SU SC/N 
TILEPH2060 Calephelis mutica a swamp metalmark G4 Sl _ THR 
ITLEY89730. Catocala abbreviatella | abbreviated underwing moth G4 S2S3 SC/N 
TILEY89070 Catocala coelebs old maid underwing moth ; G4 SU SC/N 
ITLEY89520 Catocalasemirelicta semirelict underwing moth G4 SU SC/N 
IMLEY89750 Catocala whitneyi Whitney's underwing moth G3G4 S2S3 SC/N 
TILEPJ9130 §Chlosyne gorgone c Gorgone checker spot G4 S3 SC/N 
*ITLEPN6030 Coenonympha tullia inornate ringlet GS S3S4 SC/N 
*IILEPA8140 Colias interior pink-edged sulphur _ G5 $4? SC/IN 
IILEYKP090 Copablepharon longipenne a noctuid moth G? S1?. SC/N 
TILEPN8060 Erebia discoidalis red-disked alpine G5 S283 SC/N 
IILEP37150 Erynnis baptisiae wild indigo dusky wing G5 S2S3 SC/N 
IILEP37140 Erynnis lucilius columbine dusky wing G4 S2 SC/N 
TILEP37100 Erynnis martialis mottled dusky wing G4 S2 SC/N 
IILEP37170 = Erynnis persius Persius dusky wing G4 S2 SC/N 

_ HILEU2F150 = Euchlaena miinei a looper moth GU SU C2 SC/N 
IILEP77090 Euphyes bimacula two-spotted skipper G4 S2S3 SC/N 
*ITILEP77060 §Euphyes conspicuus black dash G4 S3S4 SC/N 
IILEP77030 Euphyes dion Dion skipper G4 S3 SC/N 
*TILEPF9020 8 Everes amyntula western tailed blue G5 SU SC/N 
IILEYJE050 Faronta rubripennis pink-streak | . G3G4 SU SC/N 
*TILEPB9010 Feniseca tarquinius harvester G4 S3 SC/N 
MLEY2R220 Grammia oithona Oithona tiger moth G4 $2 SC/N 
HLEY2R260 $Grammia phyllira Phyllira tiger moth - G4 S2 SC/N 
*IILEWOM040 Hemileuca maia buck moth G4 SRF SC/N © 
TILEWOM050 Hemileuca nevadensis buck moth G? S3? SC/N 
IILEP65030 Hesperia comma Laurentian skipper G5 S2 SC/N 
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TILEP65063 Hesperia leonardus leonardus Leonard's skipper G4T4 S3 SC/IN 
© TILEP65062 Hesperia leonardus pawnee Leonard's Pawnee skipper G4T4?—s S22 SCIN | 

-TILEP65100 Hesperia metea cobweb skipper G4G5 S2 SC/N 
TILEP65050 Hesperia ottoe Ottoe skipper G3? -§2 -  §C/IN 
IILEPE7050 Incisalia henrici Henry's elfin G5 S2 ‘SC/N 
TILEPE7040 Incisalia irus | frosted elfin G4Q S1 - THR 
TILEPGSOIB Lycaeides idas nabokovi northern blue butterfly GSTU Sl END 
TILEPG5021 Lycaeides melissa samuelis Karner blue butterfly G5T2 S§2S3 LE SC/N 
TILEPC1120 =. Lycaena dorcas _ doreas copper G4 S2 - §C/IN 
TILEPC1110 §Lycaena epixanthe bog copper G4G5 S2S3 SC/N 
TILEPC1040 = Lycaena xanthoides great copper GS S2 _ SCIN 
IELEY45030 © Macrochilo bivittata 7 an owlet moth GU S3 SC/N 
IILEYBK050 Meropleon ambifusca Newman's brocade GU S3 SC/N 
IILEPE4090 Mitoura grynea . olive hairstreak G5 S3 SC/N 
TILEPS7010 © Oarisma poweshiek | Poweshiek skipperling _ G2G3 sl, END 
IILEPP1040 © Oeneis chryxus brown arctic G5 S2? SC/N 

| TILEPP1090 Oeneis jutta jutta arctic GS S3 SC/IN 
TILEYC0450 Papaipema beeriana liatris borer moth _ G3 SU SC/N 
TILEYC0350 Papaipema silphii . silphium borer moth - G3G4 S2S3 END 
*IILEPB1010 Phoebis sennae cloudless sulpher _. G5 SA SC/N 
TILEPK3040 Phyciodes batesii . tawny crescent spot G3G4 S3 C2 SCIN 

' [TILEYS5L010 Phytometra erestinana Ernestine's moth | G4 — gu SC/N 
*IILEPA2010 Pieris napi — mustard white G5 S4 SC/N 
TILEPA2020 =—~Pieris virginiensis = West Virginia white G4 S2 SC/N 
TILEPG6010 Plebejus saepiolus greenish blue G5 SU SC/N 
IILEP73010 Poanes massasoit _ mulberry wing G4 S3 SC/N 
ITLEP73070 Poanes viator broad-winged skipper G5  §3 SC/N 
TILEP68010 Pompeius verna . little glassy wing G5 $1? SC/N 
TILEP71010 Problema byssus | byssus skipper G3G4 Sl? .  SCIN 
TILEYFNO10 Psectraglaea carnosa pink sallow G3G4 = SU SC/N 
TILEY85030 Ptichodis bistrigata southern ptichodis GU SU. SC/N 
TILEPD4080 8 Satyriumcaryaevorum - hickory hairstreak G4? $2 SC/N 

© IILEPN0012 Satyrodes eurydice fumosa smokey eyed brown GST3T4 S2 3C SC/N 
TLEYMP130 = Schinia indiana : phiox moth GU S2? C2 END 
IILEPJ6040 Speyeria idalia regal fritillary G3 $1 C2 THR - 

RARE DRAGONFLIES | | 

T10D014030 = Aeshna clepsydra mottled darner G4 S2 SC/N 
TI0DO14060 Aeshna eremita lake darner . G5 S3 SC/N 
T1ODO14110 Aeshna mutata | : spatterdock darner G3G4 S1 SC/N . 
T10D014180 Aeshna tuberculifera black-tipped damer G4 S2S3 SC/N 

~110D014200 = Aeshna verticalis green-striped darner___. G5 S2S3 ' SCIN 
T10D075010 = Archilestes grandis great spreadwing G5 S2 | SC/N 
T10D068030 Argia plana highland dancer G5 S2 SC/N 

~ T10D081060 =Arigomphus submedianus | jade clubtail G5 S1S2 SC/IN 
110D081070 Arigomphus villosipes unicorn clubtail G5 S2 SC/IN 
110D078010 §Chromagrion conditum aurora damselfly G5 S3 SC/N 
110D070020 §Coenagrion interrogatum | subarctic bluet G5 S2 SC/N 
TIOD003020 =Cordulegaster diastatops delta-spotted spiketail G5 S1S2 SC/N 
110D003070 Cordulegaster obliqua arrowhead spiketail G4 S3 SC/IN 
110D071280 =Enallagma anna Fiver bluet G5 S2 SC/N 
T10D071120 = Enallagma basidens double-striped bluet GS S2 SC/N 
110D071040 = Enallagma traviatum slender bluet G5 S182 SC/N 
110D071070 = Enallagma vernale Gloyd's bluet G4Q S1 | SC/N 
TODO19010 Epiaeschna heros swamp darner GS S2S3 SC/N 
1I0DO20020 Gomphaeschna furcillata harlequin damer G5 S2 SC/N 
T10D008110 §Gomphurus externus plains clubtail G5 S2 SC/N 
T10D008140 Gomphurus lineatifrons splendid clubtail G4 S3 SC/N 
TIO0DO08210 § Gomphurus ventricosus skillet clubtail G3 S3 | SC/N 
110D008310 § Gomphus graslinellus pronghorned clubtail G5 S2 SC/N 
*II0D008380 Gomphus quadricolor rapids clubtail G3G4 S4 SC/N 
TIODO08460 Gomphus viridifrons green-faced clubtail G3 S3 SC/N 

© 110D066020 Hetaerina titia dark rubyspot G5 S1S2 SC/N 
I10D079010 Ischnura hastata citrine forktail G5 S2 " SC/N 
110D072020 = Ischnura kellicotti '  lilypad forktail GS S1 SC/N 
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110D072030 8 Ischnura posita fragile forktail G5 S2S3 SC/N 
110D067060 _ Lestes eurinus amber-winged spreadwing G4 S3 SC/N © 
110D067010 = Lestes inaequalis elegant spreadwing G5 S3 | SC/N 
TIODO67090 = Lestes vigilax swamp spreadwing G5 S3 SC/N 
110D045060 ~—s Libellula cyanea white-spangled skimmer ° G5 S2 SC/N 

~  WIODO45090 _—— Libellula incesta slaty skimmer G5 S2 —. SCIN 
110D045160 Libellula semifasciata painted skimmer G5 SH SC/N 
110D045170 = Libellula vibrans great blue skimmer : G5 SH SC/N 
TI0D026100 Macromia taeniolata royal river cruiser G5 S1 SCIN 
TODO50010 Nannothemis bella . elfin skimmer G4 S3 SC/N 
T10D022010 Nasiaeschna pentacantha cyrano darner G5 S3 SC/N 
110D031030 Neurocordulia molesta ~ smoky shadowfly G3 S2 SCIN 
110D031070 Neurocordulia yamaskanensis _ Stygian shadowfly GS S283 SC/N : 
110D012020 Ophiogomphus anomalus extra-striped snaketail G2 Sl C2 -END | 
TIO0DO12040 Ophiogomphus aspersus | brook snaketail G3G4 SR SC/N 
TIODO12060 Ophiogomphus carolus riffle snaketail © G5 S3 , — SC/IN 

| TIODO12090  Ophiogomphushowei pygmy snaketail : G3 S3 C2 END 
T10D012180 Ophiogomphus susbehcha Saint Croix snaketail G1G2 $1 C2 SC/N 
110D032040 Somatochlora cingulata lake emerald G5 S1 : SC/N 
TIO0DO32050 Somatochlora elongata ski-tailed emerald G5 S2S3__. SC/N 
110D032060 Somatochlora ensigera lemon-faced emerald G4 Sl -  SC/N 
T1I0D032080 Somatochlora forcipata forcipate emerald GS _—-—s*S283 SC/N 
T10D032090 Somatochlora franklini _ delicate emerald G5 S2 SC/N 
T10D032110 §Somatochlora hineana _. Hine's emerald G2 S1 LE SC/N 
110D032130 Somatochlora incurvata _warpaint emerald -G3 S1 SC/N 
110D032140 Somatochlora kennedyi Kennedy's emerald : G5 $3 SC/N 
110D032230 Somatochlora tenebrosa \ _' _ Clamp-tipped emerald G5 S2 SC/N 
TODO11010 Stylogomphus albistylus _ least clubtail —— G5 S33 SC/IN 
*110D080010  Stylurus amnicola ; riverine clubtail G3G4 S3 . SC/N 
TIODO80050 = Stylurus notatus. : elusive clubtail | - G3G4 S283 = C2 #£«SCIN 
HODO80070 = Stylurus plagiatus Tusset-tipped clubtail G5 $2 © SC/IN 
TODO80090 = Stylurus scudderi _ zebra clubtail . G3 $3 ' SC/IN 
TIO0DO061050 Sympetrumdanae . black meadowhawk . G5 S3 SCIN © 
T1O0DO064040 = =Tramea carolina violet-masked glider G5 S2 SC/N © 
*1I0D064060 Tramea onusta | red-mantled glider G5  §3 | - SCIN 
TI0DO034010 _=——~Williamsonia fletcheri ebony bog haunter G3G4 S1 SC/N 

MISCELLANEOUS RARE INVERTEBRATES ° \ oe ; 

TTEPH14010 § Acanthametropus pecatonica Pecatonica river mayfly G1G2 S1 C2 END | 
ITHOM08010 = Aflexia rubranura red-tailed prairie leafhopper G? ) C2 sc 
TICOL52020 Agabus canadensis a predaceous diving beetle G? — SU 6 $C | 
TICOL52030 Agabus confusus a predaceous diving beetle G? . §U SC 0 
TICOL52040 Agabus gagates a predaceous diving beetle G? SU sc. 
IITRI33090 8 Agapetus hessi a glossosomatid caddisfly G? SU SC 

' JITTRI15030 Anabolia rossi a northern casemaker caddisfly G? SU SC 
TIEPH19010 §Anepeorus simplex a flat-headed mayfly G3G5 S1 END 
TIPLEIM010 = Attaneuria ruralis a stonefly : G? SU sc 
TIEPH17010 Caenis youngi a caenid mayfly G3 SU SC 
IIHEM29010 Cenocorixa dakotensis a water boatman G? SU SC 
TICOL02105 Cicindela hirticollis rhodensis beach-dune tiger beetle GST4 S3 | SC 
IICOL02250 = Cicindela lepida little white tiger beetle G4 S3 SC 
TICOL02211 Cicindela limbalis transversa - a tiger beetle GSTS S1 SC . 
IICOL02220 = Cicindela macra a tiger beetle . GS S2 $C 
TICOL02231 Cicindela patruela huberi a tiger beetle G3T2 S2 \ Oa 
TICOL02232 Cicindela patruela patruela a tiger beetle G3T3 S3 SC 
*IICOL02320 Cicindela splendida a tiger beetle G5 S3S4 SC 
IMGAS13030 Columella simplex high spire column G4G5 S3 SC 
NICOL85010 Copelatus chevrolati a predaceous diving beetle G? SU | SC 
ICMAL06040 Crangonyx gracilis a side-swimmer G? SU SC 
ICMAL06110 Crangonyx richmondensis a side-swimmer G? SU SC 
IMGAS54030 Discus catskillensis angular disc G3GS5 SU SC | 
TIEPH02010 Dolania americana American sand burying mayfly G? Sl C2 SC 
IICOLSA040 Dubiraphia robusta robust dubiraphian riffle beetle  GIG3 _—sSI @ sc © 
IICOL76010 Dytiscus alaskanus a predaceous diving beetle G? SU Sc 
*IMGAS94040 Euchemotrema hubrichti carinate pillsnail G? SR C2 SC 
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© *1THOM07010 Euklastus harti a derbid plant hopper G? SR SC 
*ICMAL15120 Fallicambarus fodiens a crayfish G5 SR SC 
IMGAS15060 Gastrocopta corticaria bark snaggletooth G4G5_—s $3 sc 
IMGAS15130 Gastrocopta procera _ wing snaggietooth G4G5__—--: 82? THR 

. IMGAS71030 Guppya sterkii brilliant granule G4G5 S3 SC 

TICOLSN020 = Haliplus fasciatus a crawling water beetle G? SU SC 
TICOLSN030 = Haliplus tortilipenis a crawling water beetle G? SU SC 
IMGAS50190 Helicodiscus singleyanus smooth coil a G4G5 S3 SC 

| IMGAS03010 Hendersonia occulta cherrystone drop G4 SU THR 

ITEPH03030 § Homoeoneuria ammophila an oligoneurid mayfly G4G5 S1S2 SC 

IICOL77010 Hydrocanthus iricolor ~ a burrowing water beetle G? SU , SC 
IICOL78010 $Hydrochara leechi a water scavenger beetle G? SU SC 
*IIPLE2P010 Hydroperla crosbyi : a stonefly G? . SR SC 
TICOLS5090 §$Hydroporus hybridus a predaceous diving beetle G? #£4§U : SC 
TICOL55110 §Hydroporus pseudovilis a predaceous diving beetle G? S1S2 SC 
TICOL38070 Hygrotus marklini a predaceous diving beetle G? S182 SC 
IICOL38060 Hygrotussyivanus - sylvan hygrotus diving beetle G1 Si c@ = SC 
IICOL79010  —Ilybius subaeneus a predaceous diving beetle G? SU SC 
IITRIO1030 Lepidostoma libum_ - a bizarre caddisfly G? S1? SC 
IITRIO1040  § Lepidostomavernale a bizarre caddisfly G? SU . $C 
IICOL6T010 = Liodessus cantralli  Cantrall's bog beetle G? SU SC 
IICOL83010 §Lioporeus triangularis a predaceous diving beetle G? SU SC 
ITEPH46010 Litobrancha recurvata ‘an ephemerid mayfly G? SU SC 

TICOLD4010 = Longitarsus subrufus _ achrysomelid beetle G? $3? | SC 
ITEPH30010 #§§ Macdunnoa persimplex a heptageniid mayfly -G? S1? SC 
TICOL80010 Matus ovatus — a predaceous diving beetle G? SU SC 

/ TICOLOA010 Megacephala virginica Virginia big-headed tiger beetle G5 S1 SC 
TIORT01020 8 Melanoplus flavidus . blue-legged grasshopper G? S1? SC 
TIORT88010 Mermiria bivittata mermiria grasshopper G? S$2S3 . SC | 
TIEPH31010 $$Metretopus borealis a metretopodid mayfly G? S$1S2 SC 
ITIHEM30010 Microvelia albonotata a broad-shouldered water strider © G? SU SC 
ITHEM30020 8 Microvelia fontalis a broad-shouldered water strider G? SU SC 

© IICOLA2010 Nicrophorus americanus giant carrion beetle Gl SH LE END 
TIORT41010 §©Orchelinum delicatum delicate meadow katydid .G? | $2? SC 
TICOL81010 Oreodytes scitulus a predaceous diving beetle G? SU SC 
IIORT37010  Orphulella pelidna . - spotted-winged grasshopper G? Sl? ( sc 
ITTRI42110 Oxyethira anabola - acaddisfiy — G? | SU SC 
TIEPH22010 Paracloeodes minutus | a small minnow mayfTly | G? S1? ... SC 
IIEPH32010 $=$Parameletus chilifer & primitive minnow mayfly G? S1? : SC 
TTEPH13020 Pentagenia vittigera an ephemerid mayfly G4G5 S2? | SC 
.IIMGAS21010 Planogyra asteriscus eastern flat-whorl G? SU SC 
ICMAL14310 Procambarus gracilis prairie crayfish G5 $2? . SCR 
TIEPH04020 = Pseudiron centralis a heptageniid mayfly G? S3 _ SC | 
IIORT39010 Psinidia fenestralis sand locust G? S1S2 . sc 
IMGAS47070 §=Punctum vitreum co glass spot G4G5 S12. SC 
TICOL82010 Rhantus sericans a predaceous diving beetle G? $2? sc 
TT1HEM31010 = Slaterobius quadristriata : a seed bug G? SU SC 
IIPLE0S010 Soyedina vallicularia a stonefly G? S1 SC - 
TEPH20010 Spinadis wallacei Wallace's deepwater mayfly G? SU C2 END 

| IICOLSF020 = Stenelmis douglasensis | Douglas stenelmis riffle beetle G1G3 SU - C2 SC 
TICOLSF040 = =—s_- Stenelmis knobeli Knobel's riffle beetle G1G3 S1 END 

TIORTS6030 Stethophyma lineata striped sedge grasshopper G? SU SC 
IMGAS81040 = Striatura milium ; fine-ribbed striate G4  §3 SC _ 
IMGAS24010  Strobilops aeneus , bronze pinecone G5 S3 SC 
ICMAL05580 Stygobromus putealis Wisconsin well amphipod Gl? S1S2 C2 SC 

ITIHEM32010 Trepobates knighti a water strider G? SU SC 

ITTRI2F070 Triaenodes dipsius a long-hormed casemaker caddisfly G? SU SC 

TIORT36010 Trimerotropis huroniana Lake Huron locust G2 $2? C2 SC 

IMGASES5110 Vailvata winnebagoensis flanged valvata G? SU | SC 

*IMGAS20370 Vertigo brierensis briarton pleistocene snail Gl SR C2 SC 

IMGAS20150 Vertigo gouldi variable vertigo G4G5 S3 SC 

IMGAS20380 _—‘ Vertigo hubrichti Midwest pleistocene vertigo G2 S1 C2 END 

IMGAS20430 ‘Vertigo iowensis Iowa pleistocene vertigo G2 SU C2 SC 

© IMGAS20200 Vertigo milium + blade vertigo G5 S3 SC 

IMGAS20230 _—* Vertigo nylanderi deep-throated vertigo G? SU SC 

IMGAS20390 Vertigo occulta occult vertigo HYB S1 C2 END 
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IITRI78010 Wormaldia moesta a caddisfly G? SU . SC 
IIPLEOF010 Zealeuctra narfi | a rolled-winged winter stonefly G? S1 . $C © 
IMGAS85050 Zonitoides limatulus dull gloss G? . SU SC ! 
IMGAS23010 Zoogenetes harpa boreal top G? SU SC 

RARE VASCULAR PLANTS 

PDRANO1070 Aconitum noveboracense northern wild monkshood - G3 S182 LT THR 
PDFUM02010 Adlumia fungosa climbing fumitory G4 S3 SC 
PDADO01010 Adoxa moschatellina musk-root G5 S2 THR 
PDSCROI0BO Agalinis gattingeri roundstem foxglove G4 S2 THR 
PDSCRO10TO Agalinis skinneriana pale false foxglove G3 Sl. C2 END 
PDLAM03070 Agastache nepetoides yellow giant hyssop : G5 S2 _ THR 
PDROS03060 Agrimonia parviflora swamp agrimony G5 SI sc 
PMORCO1010 Amerorchis rotundifolia round-leaved orchis G5 S1 , THR 
PDRAN04030 Anemone caroliniana ° Carolina anemone GS. S1 END 
PDRANO40E6 Anemone multifida var hudsoniana . _ early anemone G5T5Q_ SI END | 
PDBRA06171 Arabis missouriensis var deamii Deam's rockeress GST3T4. $3 C2 sc 
PDBRA061W0 Arabis shortii Short's rockcress G5 S2 sc 
PMORC04010 = Arethusa bulbosa swamp-pink G4 S3 SC 
PMPOAOKOCO Aristida dichotoma Shinners three-awned grass G5 ) SC 
PDBRA07010 <Armoracia lacustris ce lake-cress G4? S1 3C END 
PDASTOSOHO Artemisia dracunculus dragon wormwood G5 S2 SC | 
PDASTOSOLO Artemisia frigida prairie sagebrush G5? $3? SC 
PDASC022A0_  Asclepias lanuginosa - | wooly milkweed G4? $182 THR 
PDASC021D0 = Asclepias ovalifolia dwarf milkweed G3G5 SU SC 
PDASC021J0  Asclepias purpurascens ; | purple milkweed G4G5 S2 - - * . END 
PDASC021X0 = Asclepias sullivantii | prairie milkweed G5 S2 | THR 
PPASP02100  Asplenium pinnatifidum - lobed spleenwort G4 an) : | THR 
PPASP021KO  Asplenium trichomanes maidenhair spleenwort G5 S3 -$C 
PPASP02250  Asplenium viride | . green spleenwort G5 S1 — . . END | 
PDASTOT170 = Aster furcatus forked aster G3G4 - §182 C2 THR 
PDFABOFODO = Astragalus alpinus | alpine milkvetch - GS Sl a END © 
PDFABOF2G0_ = Astragalus crassicarpus ground-plum GS $2 END 
PDFABOFSU0 Astragalus neglectus a | Cooper's milkvetch : G3G4 S1 C2 ~~ END 
PDFABOGOPO Baptisia tinctoria yellow wild-indigo G5 SA?  §C 
PDGENO1040 Bartonia virginica. yellow screwstem GS | $3 sc. 
PDSCR09030 Besseya bullii . kitten tails G3 $3... 3C THR. . 
PPOPHO10WO0 Botrychium campestre prairie dunewort G2 a) : SC 
PPOPH01080 Botrychium lunaria moonwort grape-fern G5 S1 - END. 
PPOPHO10ORO Botrychium minganense Mingan's moonwort — Gé S2 sc 
PPOPHOIONO Botrychium mormo little goblin moonwort G2 S1 . C2 END 
PPOPHO10CO Botrychium oneidense | blunt-lobe grape-fern G3G4 S2 sc 
PPOPHOI0PO Botrychium rugulosum rugulose grape-fern G3 S2 SC 
PPOPH01140 Botrychium spathulatum spoon-leaf moonwort G3G4 S1 SC 
PDASTD7040 Cacalia muehlenbergii great indian-plantain G4 S2 ; Sc 
PDASTD7060 Cacalia tuberosa prairie indian plantain G4G5_ -S2 - THR 
PDBRAOF020 = Cakile edentula _ American sea-rocket G5 S3 SC 
PMPOAI7171 Calamagrostis stricta ssp inexpansa New England northern reedgrass G5T5 SU SC 
PMPOAI17172 Calamagrostis stricta ssp stricta northern reedgrass G5T5 SU SC 
PDLAM08010 Calamintha arkansana low calamint G5 S2 SC 
PMPOA18052 Calamovilfa longifolia var magna . sand reed-grass GS5TU S2 THR 
PDMALOA080 = Callirhoe triangulata clustered poppy-mallow G3G5 S2S3 SC 
PDCLLO1030 = Callitriche hermaphroditica autumnal water-starwort G5 S2 SC 
PDCLLO1040 = Calllitriche heterophylla large water-starwort G5 S2 SC 
PDRAN06020 = Caltha natans floating marsh-marigold G4G5 Sl END 
PDONA02040 = Calylophus serrulatus yellow evening primrose G5 S3 SC 
PMORCOD010 Calypso bulbosa fairy slipper G5 S2 THR 
PMLILOE0S0 Camassia scilloides wild hyacinth G4G5 S1 END 
PDBRAOKIA0 Cardamine maxima | large toothwort G5Q Sl SC 
PDBRAOKOZ0 Cardamine pratensis cuckoo flower G5 S3 SC 
PMCYP03130 Carex artitecta dry woods sedge G5 S1 sc. 
PMCYP03140 Carex assiniboinensis assiniboine sedge G4G5 S2 SC 
PMCYPO31FO Carex backii rocky mountain sedge G4 S2 SC © 
PMCYP032G0 Carex capillaris hair-like sedge G5 S1 SC 
PMCYP032J0 Carex careyana Carey's sedge G5 Sl THR 
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PMCYP03300 Carex concinna beautiful sedge G4G5 S1 THR 
© PMCYP03360 Carex crawei Crawe sedge G5 — §2 SC 

PMCYP033B0 Carex crus-corvi ravenfoot sedge G5 Sl END 
PMCYP033D0 Carex cumulata clustered sedge , G4? -$2 SC 
PMCYP034FO Carex exilis coast sedge G5 S1 THR 
PMCYP034X0 Carex folliculata long sedge G4G5 S2S3 SC 
PMCYP034Y0 Carex formosa handsome sedge G4 S1 C2 THR 
PMCYP03520 Carex garberi | elk sedge - G4 S1 THR 
PMCYP035CO Carex gracilescens | slender sedge G5? SH SC 
PMCYP03SKO Carex gynocrates northern bog sedge G5 S2 SC 
PMCYP036Z0 Carex laevivaginata smooth-sheath sedge G5 S1 SC 
PMCYP037A0 Carex lenticularis shore sedge G5 Sl THR 
PMCYP037L1 Carex livida var radicaulis livid sedge GS5T5 S2 . SC 
PMCYP037P0 Carex longii ( greenish-white sedge : G5 S1 SC 
PMCYP037T0 Carex lupuliformis — false hop sedge G3G4 S1 END 
PMCYP039D1 Carex media intermediate sedge : GS S1 END 

: PMCYP038HO Carex michauxiana _ Michaux sedge G5 S1 THR 
PMCYP03A01 Carex pallescens var neogaea pale sedge GS5ST?7Q_—s SI SC 
PMCYP03B10 Carex prasina | drooping sedge G4 §2S3 | THR 
PMCYPO3BKO Carex richardsonii Richardson sedge G4 S3 SC 
PMCYP03C60 Carex schweinitzii Schweinitz's sedge GstiésS«‘‘C” C2 SC 
PMCYP03D00 Carex straminea straw sedge G5 SH SC 
PMCYP03D70 Carex suberecta prairie straw sedge G4 . $i | SC 

- PMCYPO3DD0 Carex swanii swan sedge G5 SH SC 
PMCYPO3DE0 Carex sychnocephala many-headed sedge G4 » S2 . SC 
PMCYPO3DLO Carex tenuiflora sparse-flowered sedge G5 S3 SC | 
PMCYPO3DT0 Carex torreyi Torrey sedge G4 S1 SC 
PMCYP03E90 Carex vaginata sheathed sedge G5 S1 SC 
PDFAB491P0 Cassia marilandica _ Maryland senna G5 S1 SC 
PMPOA19010 Catabrosa aquatica brook grass G5 Sl END 
PDCERO1040 Ceratophyllum echinatum : prickly hornwort | — GSQ S2 ' SC 
PDAPIOK020 Chaerophylium procumbens spreading chervil G5 SI SC ) 

© PDAST2E140 = Cirsium flodmanii Flodman thistle GS S2 SC | 
PDAST2E1CO Cirsium hillii Hill's thistle G3 S2 C2. THR 
PDAST2E2A0_ Cirsium pitcheri dune thistle G3 S2 LT THR 
PDRANO80J0 Clematis occidentalis purple clematis G5 $3 SC 
PDLAMOCO010 Collinsonia canadensis | Canada horse-baim GS SH END 
PMCOM03052 Commelina erecta var deamiana _ Marrow-leaved dayflower GST? S22... . SC 
PDAPIOPO10 Conioselinum chinense . hemlock parsley G5 SH END 
PMORCOM030. Corallorrhiza odontorhiza autumn coral-root G5 S3 SC 
PDAST2L0F1 Coreopsis lanceolata var lanceolata ° sand coreopsis | GST? SU SC 
PDFABI60E0O Crotalaria sagittalis arrow-headed rattle-box G5 Si SC 
PMORC0Q020 Cypripedium arietinum ram's-head lady's-slipper . G3 S1 3C THR 

| PMORC0Q050 Cypripedium candidum small white lady's-slipper G4 _ 83 3C THR 
PMORC0Q090 Cypripedium parviflorum small yellow lady's-slipper G5Q _~=-~—s 8283 SC 
PMORCOQOD0 Cypripedium reginae showy lady's-slipper G4 S2S3 SC 
PDFABIA1Q0 _ Dailea villosa silky prairie-clover G5 S2 SC 

- PDSCROLO10 Dasistoma macrophylla mullein foxglove G4 . SH SC 
PMPOA22050 Deschampsia cespitosa tufted hairgrass _ G5 $3 | SC 
PMPOA22090 Deschampsia flexuosa crinkled hairgrass G5 $3 | Sc 
PDFABID090 Desmodium canescens hoary tick-treefoil G5 SU SC 
PMPOA23010 Diarrhena americana American beakgrain G5 S1 END 
PDLYT04010 Didiplis diandra water-purslane G5 S2 SC 
PDRUBOH071 Diodia teres var teres buttonweed GST? S1 SC 
PPDRY090C0 Diplazium pycnocarpon glade fern G5 S2 SC 
PDPRI030HO $Dodecatheon radicatum jewelled shooting star G? S4 SC 
PDBRA1I1070 Draba arabisans rock whitlow-grass G4 S1 SC 

| PDBRA112Q0 Draba lanceolata | lanceolate whitlow-cress G3G5 SI END 
PDDRO02010 Drosera anglica ; English sundew G5 SH THR 
PDDRO02060 Drosera linearis , slenderieaf sundew G4 S1 THR 
PPDRYO0A070 Dryopteris clintoniana Clinton woodfern G5Q SH SC 
PPDRYOAOAO Dryopteris expansa spreading woodfern G5 S1 SC 
PPDRYOAOBO Dryopteris filix-mas male fern G5 S1 SC 

Q rrow010c2 Dryopteris fragrans var remotiuscula fragrant fern GST? S2 SC 

PDAST38040 Echinacea pallida -pale-purple coneflower G4G5 S2S3 THR 
PMALI02030 Echinodorus rostratus erect burhead G5 SU sc 
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PDAST3A020_ = Eclipta alba yerba de tajo G? S1 | SC 
PDELT02090 Elatine triandra longstem water-wort G5 SU Sc © 
PMCYP09220 Eleocharis compressa flat-stemmed spike-rush ‘ G4 SU SC 
PMCYP090M0 Eleocharis engelmannii | Engelmann spike-rush_ G5 S2 SC 
PMCYP09180 Eleocharis nitida slender spike-rush G3G4 S1 SC 
PMCYP091A0 Eleocharis olivacea capitate spikerush G5 S2 SC 
PMCYP091J0 Eleocharis quadrangulata squarestem spikerush G4 SH END 

~ PMCYPO091KO Eleocharis quinqueflora few-flower spikerush : G5 S2 SC 
PMCYPO9INO Eleocharis robbinsii Robbins spikerush G4G5 S3 SC 
PMCYP091P0 Eleocharis rostellata - beaked spikerush G5 S2 THR 
PMCYP091Z0 Eleocharis wolfii wolf spikerush G4G5 Si C2 sc — 

PMPOA2H0S3_ Elymus lanceolatus ssp psammophilus thickspike | G7T? S2 THR 
PDONAO060RO Epilobium palustre marsh willow-herb G5 S2 | SC 
PDONA060X0 Epilobium strictum 7 downy willow-herb G5? S2S3 SC 
PPEQU01050 Equisetum palustre marsh horsetail GS S2 SC 
PPEQUOI0BO Eguisetum variegatum variegated horsetail G5 S3 SC oo 
PDAPIOY010 Erigenia bulbosa harbinger-of-spring G5 SH END 
PDAST3P1T1 Eupatorium sessilifolium var brittonianum upland boneset GST? = $3 SC 
PDEUPOQOBO Euphorbia commutata | wood spurge G5 SH SC 
PDEUPOQIHO Euphorbia obtusata _ bluntleaf spurge G5 SH SC 
PDEUPOD1Z0O Euphorbia polygonifolia | seaside spurge G5? S2 SC 
PMPOA2V0M0 Festuca occidentalis 7 western fescue G5 S182 THR 
PMPOA2VOPO Festuca paradoxa cluster fescue G5 SH SC 
PMCYPOB0GO Fimbristylis puberula hairy fimbristylis G5 Sl | END 
PDOLE040F0 Fraxinus guadrangulata blue ash ; G5 S1 THR - 
PMCYP0C040 = Fuirena pumila dwarf umbrella-sedge G4 $1 : END 
PDRUBONIPO Galium palustre : marsh bedstraw G5 SU SC 
PDGEN06020 Gentiana alba _ yellow gentian G4 S2 THR 
PDGEN08080 Gentianopsis procera - lesser fringed gentian G5 S3 Sc 
PDSAN04010 Geocaulon lividum . northern comandra G5 Sl END 
PDROS0S081 Geum macrophylium var perincisum . large-leaved avens GST? S4 SC 
PDFAB1W020 Glycyrrhiza lepidota , wild licorice G5 — §2 sc 
PDAST44090 = Gnaphalium helleri catfoot G4G5 SU SC © 
PDAST440G3_ = Gnaphalium obtusifolium var saxicola cliff cudweed GSTIT3 SiS2_. C2 SC 
PDASTDP030 Gnaphalium syivaticum | woodland cudweed G5 Sl. $c . 
PMORC17010 Goodyera oblongifolia giant rattlesnake-plantain GS? SU — $C 
PPDRYOD0SO Gymnocarpium jessoense | ‘northern oak fern G5 SH SC 
PPDRY0D060 Gymnocarpium robertianum —~ limestone oak fern GS S22... SC’ . | 
PDFAB1X010 Gymnocladus dioicus Kentucky coffee-tree GS $3 » $C 
PDRUBOW060 Hedyotis caerulea innocence G5: $3 sc 
PDMALOHOR2 Hibiscus moscheutos ssp moscheutos swamp rose mallow | G5T?_ _—s« Si — $c 
PDV1I002020 Hybanthus concolor . green violet | GS. SH ° SC , 
PDRANOFO10 Hydrastis canadensis golden-seal G4 . §3S84 3C SC a 
PDCLU031HO Hypericum sphaerocarpum roundfruit St. John's-wort G5 S2 : THR 
PMIRIO90HO Iris lacustris dwarf lake iris G3 $2 LT THR 
PDBERO5010 VJeffersonia diphylla twinleaf G5 S2 SC 
PDJUG02030 Juglans cinerea butternut G3G4 $3? C2 SC 
PMJUNO11SO Juncus marginatus | grassleaf rush G5 SU SC 
PMJUNOI2NO Juncus stygius moor rush G5 S1 END 
PMJUNO1340 Juncus vaseyi Vasey rush G3GS5 S1 SC 
PDFAB27090 Lespedeza leptostachya prairie bush-clover G2 S1 LT END 
PDFAB270F0 Lespedeza violacea . violet bush-clover G5 S283 — $c 
PDFAB270G0 Lespedeza virginica slender bush-clover | G5 S2 THR 
PDBRAINI10 Lesquerella ludoviciana silver bladderpod GS Sl THR 
PDSOLOE010 Leucophysalis grandiflora large-flowered ground-cherry G3G4 S2 SC 
PDAST5X0M2__Liatris punctata var nebraskana dotted blazing star G4GSTU S1S2 END 
PDASTSXOTO —_Liatris spicata | marsh blazing star | G5 S2S3 SC 
PMORCINOIO = Listera auriculata auricled twayblade G3 Sl 3C END 
PMORCINOS50 Listera convallarioides | broad-leaved twayblade G5 S1 THR 
PDBOROL080 = Lithospermum latifolium American gromwell | G3G5 S2 SC . 
PDPLNOI010 = Littorella americana American shore-grass G5 S2 sc 
PDCPRO30FO Lonicera involucrata fly honeysuckle G4G5 S1 SC 
PPLYCO10SO Lycopodium porophilum rock clubmoss G4 S3 SC , 
PPLYCO10X0 Lycopodium selago fir clubmoss GS Sl SC © 
PMORCIRO10 Malaxis brachypoda white Adder’s-mouth G4 $2 C2 SC 
PMLILIE0O10 Medeola virginiana indian cucumber-root G5 S3 sc 
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PMPOA3X0D0 Melica nitens three-flower melic grass G5 SH \ 
© PMPOA3X0OFO Melica smithii Smith melic grass G4 S1 END 

PDCAR0G070 Minuartia dawsonensis rock stitchwort G5 S2 SC 
PDCAROH020 Moehringia macrophyila large-leaved sandwort | G4 SI END 
PMPOA481G0 Muhlenbergia richardsonis soft-leaf muhly G5 Sl SC 
PDBOROP080 ‘Myosotis laxa small forget-me-not G5 S2 SC 
PDHAL04050 Mpyriophyilum farwellii | Farwell's water-milfoil G5 $2 | SC 
PDMALOX010 Napaea dioica glade mallow - G3? $3 3C SC 
PDAST6P020 Nothocalais cuspidata prairie false-dandelion GS S2 SC 
PDBOROS020 Onosmodium hispidissimum marbleseed G4 S2? SC 
PPOPH020B0 Ophiogiossum vulgatum ' Adder’s-tongue GS S3 | SC 
PDCACODOHO Opuntia fragilis | brittle prickly-pear G4G5 $3 THR 
PDORO04060 Orobanche fasciculata clustered broomrape G4 Sl THR 
PDORO04070 Orobanche ludoviciana Louisiana broomrape G5 S1 | SC 

- PDOROO40FO Orobanche uniflora one-flowered broomrape G5 S3 . SC 
PMPOA4J030 Oryzopsis canadensis’ Canada mountain-ricegrass G5 S1 SC 
PDAPIIKO10 Osmorhiza chilensis Chilean sweet cicely G5 $3 SC 
PDFAB2X041 Oxytropis campestris var chartacea Fassett's locoweed G57T1__— SI LT END 
PDARA09010 Panax quinquefolius American ginseng G4 S4 3C SC 
PMPOA4K2Y0 Panicum wilcoxianum (Dichanthelium wilcoxianum) Wilcox panic grass G5 S2 | — §c 
PDSAXO0P090 Parnassia palustris - marsh grass-of-parnassus G5 Sl THR 
PDSAXOPOAO Parnassia parviflora small-flower grass-of-parnassus G4 S1 END 
PDAST6V060 Parthenium integrifolium American fever-few G5 S2 THR 
PPADIOH020 = Pellaea atropurpurea : purple-stem cliff-brake G5 '— §3 Sc 

| PMARAOE010 Peltandra virginica green arrow-arum | G5 S1 SC 
PDSCRIL330 Penstemon hirsutus hairy beardtongue G4 $2 SC 

- PDSCRILAJO Penstemon pallidus pale beardtongue G5 . S3 SC 
PDSCRIL6D0 Penstemon tubaeflorus tube penstemon G5 SU SC | 
PDAST71040 Petasites sagittatus _ - afrow-leaved sweet-coltsfoot G4 S2 THR 
PPTHE02020 Phegopteris hexagonoptera broad beech fern G5 $2S3 SC 
PDPLMODOAO Phlox bifida cleft phlox G5? S1 SC 
PDPLMODOT2 Phlox glaberrima ssp interior smooth phlox : G?7T? $182 END 

©} PDLNT01090 Pinguicula vulgaris common butterwort G5 Sl END 
PDPLNO02090 #Plantago cordata ’ heart-leaved plantain | G3 Sl 3C END 
PMORCIY070 Platanthera dilatata leafy white orchis G5 $3 SC 
PMORCIY082 Platanthera flava var herbiola pale green orchid G4T4Q.sS1 \ 3C THR 
PMORCIYOAO Platanthera hookeri - Hooker orchis G5 S3 SC 
PMORCIYOF0 _ Platanthera leucophaea . _ prairie white-fringed orchid G2 Sl... LT END 
PMORCTYOKO Platanthera orbiculata large roundleaf orchid G5? S$2S3 SC 
PDPLT01020 Platanus occidentalis sycamore G5 S2 | SC 
PMPOA4Z1W0 Poa paludigena bog bluegrass G3 S1 C2 THR 

- PDCPP08030 Polanisia jamesii | James cristatella G5 SU SC 
PDPLMOEOF4 Polemonium occidentale ssp lacustre western Jacob's ladder GS7T1Q_ Sl C2 SC 
PDPGLO20E0 Polygala cruciata crossleaf milkwort G5 — $2 SC 
PDPGLO20P0. Polygala incarnata ~ pink milkwort G5 S1 END 
PPDRYORO10 Polystichum acrostichoides Christmas fern G5 S2 SC 

- PPDRYORO40 Polystichum braunii Braun's holly-fern G5 S2 _ THR 
| PDAPIIU010 Polytaenia nuttallii | | prairie parsley G5 S2 THR 

PMPOT03180 Potamogeton capillaceus water-thread pondweed G? SU SC 
PMPOT03050 Potamogeton confervoides algae-like pondweed G5 a) | C2 THR 
PMPOT030W0 Potamogeton pulcher spotted pondweed G5 S1 END 
PMPOT03140 Potamogeton vaginatus sheathed pondweed G5 S1 THR 
PMPOT03150 Potamogeton vaseyi Vasey's pondweed G4 S2 SC 
PDAST7K040 = Prenanthes aspera rough rattlesnake-root G4? Sl END 
PDAST7K080 Prenanthes crepidinea nodding rattlesnake-root G3G5 S1 END 
PDPRIO80D0 Primula mistassinica bird's-eye primrose G5 S3S4 3C SC 
PMCYPON3A0 Psilocarya scirpoides long-beaked baldrush G4 S1 THR 
PDFAB5L040 Psoralea argophylla silvery scurf pea G5 SH SC 
PDFABSLOBO Psoralea esculenta | pomme-de-prairie G5 S3 SC 
PDRUTOF020 Prtelea trifoliata wafer-ash G5 S2 sc 
PDMON07010 Pterospora andromedea giant pinedrops G5 Sl END 
PDPYR04060 Pyrola minor lesser wintergreen G5 Sl END : 

PDFAGOSIPO Quercus palustris pin oak G5 SU SC 

© PDRANOLOQO Ranunculus cymbalaria seaside crowfoot G5 S2 END 

PDRANOLII2 Ranunculus gmelinii var hookeri small yellow water crowfoot GS5STU Sl. END 

PDRANOL1GO Ranunculus lapponicus - Lapland buttercup G5 S1 SC 
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PDRHA0C092 Rhamnus lanceolata var glabrata lanced-leaved buck-thorn G4GS5TU S2 — SC 
PDMLSOHOBO Rhexia virginica - Virginia meadow-beauty G5 S2 SC. © 
PDERI150G0 Rhododendron lapponicum Lapland azalea G5 . Sl END 

PDANA08010 Rhus aromatica fragrant sumac G5 S2 SC 
PMCYPONOU0 Rhynchospora fusca brown beakrush - G4G5 $2 SC 
PDGROO20NO Ribes hudsonianum | northern black currant G5 S2 sc 
PDGROO02180 Ribes oxyacanthoides Canada gooseberry G5 S1 THR 
PDROSIK7WO Rubus uniformis uniform bramble . G? SH sc, 
PDACA0J080 Ruellia humilis hairy wild-petunia G5 Si END 
PMALI04040  Sagittaria calycina long-lobe arrowhead G5 SH SC 
PDSAL020U0 Salix cordata sand dune willow G5 Sl END 
PDSAL02260 _ Salix pellita satiny willow G5 Sl SC 
PDSAL022B0 Salix planifolia : tea-leaved willow G5 SI]. SC " 

- PDSALO22N0__ Salix sericea silky willow G5 S2 SC , 
PMCYP0Q061 Scirpus cespitosus — tussock bulrush GST? ~—_-S2S3 END ” 
PMCYP0Q0Q0 Scirpus georgianus Georgia bulrush G5 SU — $c ae 

PMCYPOQORO Scirpus hallii Hall's bulrush G2 SH C2 SC. ‘ 
PMCYP0Q140 Scirpus pallidus — pale bulrush | GS .SH - $C 
PMCYP0Q1J0 Scirpus torreyi Torrey's bulrush G5? S2S3 : SC 
‘PMCYPOROKO Scleria reticularis reticulated nutrush ; G5 Sl ae END 
PMCYPORORO  Scleria triglomerata whip nutrush GS S1 SC 
PMCYPOROSO _ Scleria verticillata low nutrush GS S2 - $C : 
PDLAMIU100 Scutellaria ovata heart-leaved skullcap G5 . S3S4 - — $C 
PDLAMIUI111 Scutellaria parvula var parvula - small skullcap G4T? ~=—s« S11 — END 
PPSELO1110 Selaginella selaginoides low spike-moss G5 Sl : END 
PDAST8HO0U0 Senecio congestus 7 marsh ragwort G5 SH : — sc 
PDAST8HIRO Senecio indecorus plains ragwort G5 S1 . . $c. 
PDAST8H2F0 Senecio plattensis prairie ragwort | G5 SU : — gsc 
PDCAROUI20 Silene nivea snowy campion G4? S22 ©. © sc | 
PDCAROU220 Silene virginica. fire pink _. GS  §i 2 $C 
PMIRIOD030 _— Sisyrinchium angustifolium pointed blue-eyed-grass G4? SH . ‘$C. 
PDAST8P080 Solidago caesia | bluestem goldenrod G5 S2 . END | 
PDAST8P180 Solidago ohioensis _Ohio goldenrod | | G4 S3 - $C © 
PDASTS8P1RO Solidago sciaphila shadowy goldenrod G4? —si«éSS33 —. sc 
PDAST8P2U2_ Solidago simplex var gillmanii (=s. spathulata) dune goldenrod : GST? S2 . C THR 
PMSPA01070 Sparganium glomeratum northern bur-reed G5 Sl : sc 
PMLILIX010 Streptopus amplexifolius  - white mandarin. GS © SU SC” 
PDSAX0X040 = Sullivantia sullivantii . kidney-leaved sullivantia G3Q S384 ,. 3C)—°—i‘isSSNT:Ci‘=*s oy 
PDPORO80G0 Talinum rugospermum prairie fame-flower - G3G4 S3S4 C2 sc a 

PDAST92015  Tanacetum huronense Lake Huron tansy G3Q Si END e 
PGTXA01020 Taxus canadensis Canadian yew G5 SU — $C 
PDRANOMOJO Thalictrum revolutum waxleaf meadowrue G5 S2 sc : 
PDRANOM0Q0 Thalictrum venulosum veined meadowrue G5 SI. SC " 
PDAPI28010 Thaspium barbinode | hairy-jointed meadow-parsnip G5 Sl ; END 
PDAPI28033 Thaspium trifoliatum var flavum ' purple meadow-parsnip GS5T5 S2 . SC 
PPTHEOSILO Thelypteris simulata bog fern GS S2_ SC 
PDSAX10010 Tiarella cordifolia heart-leaved foam-flower G5 Sl END 
PMLILIY030 Tofieldia glutinosa sticky false-asphodel _ G5 ' $3 THR 
PMJCG02030 Triglochin maritimum common bog arrow-grass G5 S3 sc | 
PMJCG02040 = Triglochin palustre slender bog arrow-grass _GS $3 SC 
PMLIL200L0 7rillium nivale snow trillium G4 S2 THR 
PMLIL200RO Trillium recurvatum | reflexed trillium G5 S3 SC 
PMORC2F050 = Triphora trianthophora nodding pogonia G4 S2 sc 
PMPOA69080 = Trisetum melicoides purple false oats G3G4 Sl SC 
PMPOA690C0O = Trisetum spicatum ‘ narrow false oats G5 S2 THR 
PDLNT02070 Utricularia geminiscapa hidden-fruited bladderwort G4G5 S3 Sc 
PDLNT020GO Urricularia purpurea purple bladderwort G5 S3 SC 
PDLNTO20KO Utricularia resupinata northeastern bladderwort G4 S2S3 SC 
PDERI18060 Vaccinium cespitosum dwarf huckleberry G5 Sl END 
PDERI18121 Vaccinium vitis-idaea ssp minus mountain cranberry GST4TS_ Sl END 
PDVAL030J0 _=—*Valeriana sitchensis ssp uliginosa ~ marsh valerian G4G5T4 Sl THR 
PDCPRO07040 Viburnum cassinoides northern wild-raisin G5 S2 SC 
PDCPRO7070 Viburnum edule squashberry | G5 S1 END 
PDCPRO70J0 Viburnum prunifolium smooth black-haw G5 S22. SC 
PDVIOO40L0 _——“Viola _fimbriatula sand violet , G5 S1 END 
PDVIO04180 Viola novae-angliae New England violet G3Q S4 3C THR 
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PDVIO041X0 ‘Viola rostrata | : long-spur violet G5 S2 SC: 
© PPDRYOU081 Woodsia oregana var cathcartiana Oregon woodsia (tetraploid) G5T1? S1 C2 SC 

RARE BRYOPYHYTES - DRAFT , | - 

NBMUS05010 <Amblyodon dealbatus a moss G3G5 S1 SC 
NBHEP04052 Anastrophyllum minutum var minutum a liverwort GS5ST5 Sl SC 
NBANT01040 Anthoceros macounii _ ahomwort _ G? S182 SC 
NBANT01060 Anthoceros punctatus | a hornwort G5 $182 SC 
NBMUSON020 Aulacomnium androgynum a moss G5 S2 SC 

- NBMUSO0V010  Blindia acuta a moss G5 SI SC 
NBMUS0Z060 Brachythecium calcareum a moss G1G3 $3 SC 
NBMUSI1B010 Buxbaumia aphyila bug-on-a-stick G2G3 S1 SC | 
NBMUSIF060 Calliergon richardsonii a moss | G2G3 S3 SC 
NBMUSIFOAO Calliergon trifarium - a moss G5 Sl SC 
NBHEPOM010 Calypogeiafissa a liverwort G5 SI SC 
NBHEPOM060 Calypogeia sphagnicola a liverwort G5 S1 SC 
NBHEPOP0S0 Cephalozia lacinulata a liverwort | G? SI SC 

, NBHEPOQO0SO Cephaloziella divaricata - a liverwort G5 S1 “SC 
NBHEPOQOHS Cephaloziella rubella var sullivantii a liverwort , G5T37Q SI SC 
NBMUS28010 Dicranelila cerviculata a moss G? S1 SC 
NBMUS280A1 Dicranella schreberiana var robusta a moss | GST? SI sc 
NBMUS2G020 Ditrichum flexicaule a moss GS S1 : SC 5 
NBMUS2J0J0 Drepanocladus simplicissimus - @ Moss Gl Sl SC _ 
NBMUS2M070 Encalypta procera , extinguisher moss G4G5 S2 SC | 
NBMUS2N010 Entodon brevisetus a moss G3? S4? sc 
NBMUS2X060 Fontinalis flaccida a water moss G4G5 S1 oo, sc 
NBMUS2X0F0 Fontinalis sphagnifolia a water moss G3G5 S2 sc. 

_ NBHEPIAOLO = Frullania selwyniana a liverwort G? Sl "sc 
NBMUS2Z010 Funaria americana a moss | G2G3 $3? : S$, 
NBMUS32120 Grimmia pulvinata | - amoss : G4G5 S12, =~ 
NBMUS32160 Grimmia teretinervis a moss G3G5 S2 . — SC 

© NBMUS3U010 Hyophila involuta amoss G4G5 S2 SC 
NBMUS3X010 Jsopterygiopsis muelleriana a moss G5 Sl . sc 
NBMUS97010 Jaffueliobryum raui a moss G4? S2 * S$ 
NBMUS97020 Jaffueliobryum wrightii a G3G4 S2 ¢°¢ | $C 
NBHEPIP030 Jungermannia confertissima a liverwort G? $i : sc 
NBHEP1P040 Jungermannia crenuliformis a liverwort G4 Sl... sc | 
NBHEP1P061 Jungermannia exsertifolia ssp cordifolia a liverwort G57I?__—s‘ S31 7 SC 
NBHEP1P080 Jungermannia gracillima a liverwort G5 $i sc 
NBHEP1Q020 Kurzia setacea a liverwort G4G5 S1 SC 
NBMUS4B020 Leucodon julaceus a moss G5 S2 SC 
NBHEP1Y030 Lophozia ascendens a liverwort G4 Sl SC 
NBHEP1Y060 Lophozia bicrenata . a liverwort , G5 S1 SC 
NBHEPIYOM0 Lophozia longidens | a liverwort G5? S1 SC 
NBHEP1IY0X3_ Lophozia ventricosa var longiflora a liverwort GST3T5_ Sl SC 
NBHEPI1IYOX5S Lophozia ventricosa var silvicola a liverwort GSTS5 SI SC 
NBHEP20050 Mannia triandra a liverwort G3G4 S1 SC 

~ NBMUS4P020 Micromitrium megalosporum a moss G4 S2 SC 
NBHEP28020 Moerckia hibernica a liverwort . GS S1 SC 
NBHEP29010 Mylia anomala a liverwort GS Sl SC 
NBANT02020 Notothylas orbicularis a hornwort G? $182 SC 
NBMUS8D010 Oxystegus spiralis a moss Gl S1 SC 
NBHEP2F010 = Pallavicinia lyellii a liverwort G? S1 SC 
NBMUSS5E030 Physcomitrium hookeri @ moss G2G4 S2 sc 
NBMUSSE040 Physcomitrium immersum a moss G2G4 S2 SC 
NBMUSSK030 Platydictya minutissima | a moss G3 $3 SC 
NBMUSSR060 Pogonatum urnigerum a moss GS S2 SC 
NBMUSS5S050_ Pohlia carnea @ moss G? S2 SC 
NBMUSSSOEO Pohlia lescuriana a moss G3? S2 sc 
NBMUS63010 Prerigynandrum filiforme a moss G4G5 Sl sc | 
NBMUS6B010 Racomitrium aciculare @ moss GS Sl SC 
NBMUS6B070 Racomitrium heterostichum a moss G5 S1 SC 

© NBHEP2Z030 _ Riccia beyrichiana a liverwort G5 $1? SC 
NBHEP2Z080__=—s Riccia cavernosa a liverwort G5 $1? SC 
NBHEP2Z0E0 = Riccia frostii a liverwort G? S1? SC 
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NBHEP2Z0MO0_ Riccia sorocarpa a liverwort a G5 S1? SC 
NBHEP2ZONO = Riccia sullivantii | a liverwort | G? . $1? SC © 
NBHEP33070 Scapania carinthiaca a liverwort G? S1 SC 
NBHEP330B0 Scapania cuspiduligera a liverwort , G? Sl SC 
NBHEP330C0 Scapania degenii a liverwort me G? Sl SC 
NBHEP330Y0 Scapania saxicola a liverwort G? S1 SC 
NBHEP330Z0 Scapania scandica | a liverwort G? S1 SC 
NBHEP33160 Scapania umbrosa a liverwort i G? ~—Cs 1 SC 
NBMUS6P010 Schistostega pennata’ luminous moss G4G5 Sl sc / 
NBMUS6R010 Schwetschkeopsis fabronia a moss | G5 S1? - $C. 
NBMUS6V010 Scorpidium scorpioides a moss : G4G5 Sl . SC 
NBMUS6X010 Seligeria calcarea @ moss G3G4 Sl SC 

: NBMUS6X030 Seligeria donniana @ moss G4G5 Si SC 
NBMUS6Z1Q0 Sphagnum andersonianum a@ peat moss G3? S2 SC 
NBMUS6Z240 Sphagnum nitidum _ @ peat moss G? S2 os SC 
NBMUS6Z0X0 Sphagnum platyphyllum & peat moss G5 . $182 SC 
NBMUS6Z0Z0O Sphagnum pulchrum . | &@ peat moss GS S2 ~ $C 
NBMUS71010 Splachnum ampullaceum a moss G5 S2 $c 

NATURAL COMMUNITIES : 7 

CPSHROS2WI = Alder thicket alder thicket a: G4 S4 : ~~ NA 
CTGEOO8SWI = Ailgific talus slope algific talus slope . G2 «$i NA 
CTGEO087WI Alkaline bedrock glade alkaline bedrock glade S1 . . NA 
CTGEOO092WI Beach ‘* beach G3 S2 NA 
CTGEOO86WI Bedrock glade bedrock glade S2 _ ‘NA | , 
CTGEO097WI_ Bedrock shore bedrock shore S  . NA 
CPSHROS3WI Bog relict ’ bog relict G3 S3 NA 
CPHERO6SWI Boreal (rich) fen boreal fen S2 NA 
CTFORO40WI Borealforest  . boreal forest G3? S2 | NA 
CTHERO80WI Bracken grassland bracken grassland " G3 $2 NA 
CPHERO64WI Calcareous fen calcareous fen G3 S3 NA | 
CTSAVOO8WI Cedar glade cedar glade _ . $4 NA © © 
CPHERO66WI Coastal plain marsh | coastal plain marsh GU Sl | | NA | 
CTGEOO93WI Cobble beach | cobble beach - Si NA 
CTHERO70WI Dry prairie - dry prairie | G3 S3 NA 
CTHERO72WI = Dry-mesic prairie | dry-mesic prairie G3 S2 NA | 
CPHEROS6WI Emergent aquatic emergent aquatic. G4 S4 .. | NA - 
CLEPH390WI Ephemeral pond ephemeral pond : . SU NA 
CPFORO24WI Floodplain forest floodplain forest G3? S3 NA 
CPFORO25WI Forested seep forested seep S2 . NA 
CPFORO39WI Hardwood swamp hardwood swamp G4 S3 NA " 
CTFORO3SWI Hemlock relict hemlock relict , G4 S2 | NA 
CPHERO68WI Interdunal wetland interdunal wetland _ G2? S1 NA 
CTGEOO9IWI Interior beach | interior beach NA 
CTGEOO94WI_ Lake dune lake dune G3 yn NA 
CLDRA340WI Lake--deep, hard, drainage lake—deep, hard, drainage GU S3 _ NA 
CLSEE342WI Lake--deep, hard, seepage lake-deep, hard, seepage GU S2 NA 
CLDRA344WI Lake—deep, soft, drainage lake--deep, soft, drainage GU Sl . .NA 
CLSEE346WI Lake—deep, soft, seepage lake-deep, soft, seepage GU SU NA 
CLSEE347WI1 Lake—deep, soft, seepage (sterile) lake—deep, soft, seepage (sterile) . GU S3. NA 
CLBOG360WI Lake--hard bog lake—hard bog GU $2 NA 
CLMER376W1 Lake-meromictic lake--meromictic GU S1 NA 
CLOXB374WI1 Lake--oxbow lake~oxbow SU NA 
CLDRA348WI = Lake~shallow, hard, drainage lake--shallow, hard, drainage GU SU - NA 
CLSEE3SOWI Lake~shallow, hard, seepage lake-shallow, hard, seepage GU SU NA 
CLDRA352WI1 = Lake-shallow, soft, drainage lake--shallow, soft, drainage GU S3 NA 
CLSEE354WI Lake~shallow, soft, seepage lake-~-shallow, soft, seepage GU S4 : NA 
CLBOG362WI Lake-soft bog lake--soft bog GU S4 NA 
CLUNI380WI Lake-unique lake--unique SU NA 
CTFORO41WI Mesic cedar forest mesic cedar forest GU S1 NA 
CTHERO74WI = Mesic prairie mesic prairie G2 S1 NA 
CTFORO30WI Northern dry forest northern dry forest G3? S3 NA 
CTFORO32WI Northern dry-mesic forest northern dry-mesic forest G4 $3 NA © 
CTFORO34WI = Northern mesic forest northern mesic forest G4 S4 NA 
CPHERO60WI Northern sedge meadow northern sedge meadow G4 S3 NA 
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CPFORO38WI Northern wet forest northern wet forest G4 S4 NA 

© CPFORO36WI Northern wet-mesic forest northern wet-mesic forest G3? S3S4 NA 
CPFORO37WI1 Northern wet-mesic forest (white pine) northern wet-mesic forest (white pine G2? S2 NA 

CTSAV002WI Oak barrens oak barrens G2? . §2 NA 
CTSAVOO4WI Oak opening . oak opening Gl Sl NA 
CTFOROIOWI Oak woodland oak woodland $1? NA 
CPSHROS4WI Open bog | open bog G4 S4 NA 
CTGEOO82WI Open cliff open cliff mo S4 NA 

CPSHROSSWI Patterned peatland patterned peatland S1 NA 
CTSAVOO6WI Pine barrens | pine barrens G3 S2 NA 
CTFORO33WI Pine relict pine relict G4 S2 NA 

. CRHERO69WI Poor fen : _ poor fen S3 NA 
| CTMIX088WI Sand barrens | sand barrens SU NA 

CTHERO73WI Sand prairie sand prairie S2 -.NA 
, CTGEOO84WI Shaded cliff shaded cliff S4 . NA 

oe CPHEROG7WI Sedge fen | sedge fen S2 NA 
CPSHROSOWI Shrub-carr shrub-carr S4 NA 
CTFOROI2WI Southern dry forest - southern dry forest G4 S3 NA 
CTFOROI4WI Southern dry-mesic forest southern dry-mesic forest G4. $3 NA 
CPFORO22WI Southern hardwood swamp southern hardwood swamp G3? S2? NA 

| CTFOROI6WI Southern mesic forest southern mesic forest G3? S3 NA 
CPHERO62WI Southern sedge meadow southern sedge meadow G3? S3 NA 
CLSPR375WI Spring lake . | . spring lake | $3 NA 
CLSPR370WI Spring pond spring pond GU S3 NA 
CRSPR302WI Springs and spring runs, hard springs and spring runs, hard GU S4 NA 
CRSPR304WI Springs and spring runs, soft springs and spring runs, soft SU NA 
CRSTR310WI . Stream-—fast, hard, cold stream--fast, hard, cold GU S4 NA 
CRSTR312WI Stream-fast, hard, warm _ Stream--fast, hard, warm SU NA 
CRSTR314WI Stream-fast, soft, cold stream--fast, soft, cold GU SU . NA. 
CRSTR316WI Stream-fast, soft, warm c  $tream--fast, soft, warm SU NA 
CRSTR320WI Stream-—siow, hard, cold __- gtream--slow, hard, cold SU NA 
CRSTR322WI Stream--slow, hard, warm stream--siow, hard, warm SU NA 

© CRSTR324WI Stream-siow, soft, cold _ Stream-slow, soft, cold SU NA : 
CRSTR326W1 Stream-—siow, soft, warm. stream—slow, soft, warm SU NA 
CPHEROSSWI Submergent aquatic submergent aquatic | SU NA 
CPFORO42WI Tamarack fen a. . tamarack fen | G3 $3 NA 
CPHERO78WI Wet prairie | wet prairie G3 SU NA 
CPHERO76WI1_ Wet-mesic prairie wet-mesic prairie G2 S2... NA 

OBATHOOOW! Bathibernaculum | bat hibernaculum S3 | NA 
ORKEROOOWI Bird rookery bird rookery SU NA 
OHIBEOQOOW! Herp hibernaculum herp hibernaculum SU NA 
OMBCSOOOWI Migratory bird concentration site migratory bird concentration site SU NA 
OMUSSELBED Mussel bed : | mussel bed $3? NA 

WISCONSIN'S EXTIRPATED SPECIES 

MAMMALS 
AMALE01010 Bison bison bison G4 SX 
AMAJF03010 Gulo gulo wolverine G4 SX 
AMALC04010 Rangifer tarandus caribou GS SX 
AMALC04011 -Rangifer tarandus caribou woodland caribou GS5T3 SX _  LEC2 

BIRDS 
ABNNB03070 Charadrius melodus piping plover G3. SXB,SIN  LELT END 

ABNQA05010 Conuropsis carolinensis Carolina parakeet GX SX 

ABNPB05010 Ectopistes migratorius passenger pigeon GX SX 

*ABNKD06071 Falco peregrinus anatum American Peregrine Falcon G4T3 SX LE END 

ABNNF07070 Numenius americanus . long-billed curlew G5 SXB,SZN 3C 

© ABPBG07010 Thryomanes bewickii Bewick's wren G5 SXB,SZN END 

FISH . 
AFCHA01060 Coregonus johannae deepwater cisco GX SX 3A 
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AFCHA01100 Coregonus nigripinnis blackfin cisco GXQ Sx 
AFCHAO1101 Coregonus nigripinnis nigripinnis -  blackfin cisco GXQTXQ SX 3A 
AFCJC05010 Erimyzon oblongus creek chubsucker G5 SX oo 
AFCJB28230 Notropis buchanani ghost shiner . G5 SX AN 
AFCJB28310 Notropis chalybaeus ironcolor shiner : G5 SX 

DRAGONFLIES 
. } T10D026080 $Macromia pacifica gilded river cruiser G4 _§X SC/N 

IMBIV24020 = Leptodea leptodon scaleshell G2G3 SX C2 SC/H 
IMBIV37030 Potamilus capax fat pocketbook Gl SX LE SC/FL 

PLANTS | 
PDASC02150 Asclepias meadii Mead's milkweed G2 SX LT 
PDSCROHOJO Collinsia verna _ Spring blue-eyed mary G5 SX 
PMCYPO90NO Eleocharis equisetoides horse-tail spikerush G4 SX | 
PDSCRO1130 Tomanthera auriculata earleaf foxglove G2 SX C2 SC 
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| Mammal Survey Form 
7 Transect 

(continued from reverse) ; 

Site: Date: Observer(s): 

ee. the following measurements for all CARNIV ORES encountered: 

cafe pee feet | 
a ee ee ee : 

Oo) eee eee ed 

tatters 
si - — a 

Cc 

meme —| [ston | P| “Uh eS fe tate <3 oe 
: 

meme] mm suit be UR ee ee} 
[Man | " ae 

= — 7 Shrub Swamy Stride ~® - e 

A Sir 
[OP | Opossum a vas <3 straddte 
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Mammal Survey Form | | 

Transect 

Site: . Date: Observer(s): © 

SS soe Code (N=0°) General | New /Direction Condition 

fT | — ff | [ft | | 
ny each SO m ir ys estimate the number acks for the common species listed below: _. * 

‘ra mr | |e [i epee =“ | |” 

ss- | | | | [| [ [| | 

isi-20 | | | | | {| [ | 
an-2 | | | | | {| [| | 
ai-so | | | | [| | | | 

ai-oo | | | | | [| [| | 

Tra | | | | | [| {| [] 

ee ee 
TEES r 

of) 

| FR 

—] FR HH 

| | -}}+ +++ ite 
ey tf {| | | { ft 

(more entries on reverse? yes:_———swOs_) 
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- ird Poi Bird Point Census Form 

Site Date Start End Observer(s) 

a ‘ a 
= 03 mph 0 = dear(<5% douds) Start End 

2 = 4-7 mph 1 = partly doudy N 
3 - 612 mph 2 = mostly doudy | 

ee 4 = reining Notes: 

(indicate pen color) 

| let S min. (1): 

2nd 5 min, (2): 

_ Om 

w .  ©@ . E 

before / after count 

Speces é 

Census Summary 
Species 1 2 To 

FE 
UT , 

FP CUT 
FUT 
ae ee 

ett = — cewep « mtsastteger 
i GR) + neste ey = node 

FT Td] STEW .....--- BTBW = contemporansous contact w/ 2 different individuals 

FECT ET 59.983 BM IM = nme sain



Bird Vocalization Survey 

SEE eee ne 7 CD 

Wind: 0 =03 mh | 1 = 47 moh 2 = &12 mph 3 = > 12 mph 

Sky:  0= der 1 = partly cloudy 2 = mostly cloudy 3 = overcast 4 = raining 

Ee 

eS 
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e SITE NAME 
SPECIES: 

WEIGHT: LENGTH: 

AGE (# rings) 
NOTCH NUMBER: RECAPTURE ? 

MISC (scars, marks, etc.): 

= SURTLE DATASHEET 

SITE NAME: 
SPECIES: | 

WEIGHT: _ LENGTH: : 

AGE (# rings): 
NOTCH NUMBER: RECAPTURE ? 

MISC (scars, marks, etc.): 
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© 1994 and 1995 Plant Collection List 
Crandon Project 

Species # Species # 
Abies balsamea 2 Betula allegheniensis 1 
Acer negundo 1 Betula papyrifera 1 
Acer rubrum 1 Betula pumila 1 
Acer saccharinum 1 Bidens cernua 1 
Acer saccharum 1 Bidens tripartita 1 
Acer spicatum 1 Botrychium dissectum 7 
Achillea millefolium 1 Botrychium lanceolatum 3 
Acorus calamus 1 Botrychium matricariaefolium 8 
Actaea alba 1 Botrychium mormo 7 
Actaea rubra 2 Botrychium multifidum 10 

Adiantum pedatum 1 —-Boisyeliie Gakidense ery Agrimonia eryposepala \ Botrychium simplex 

Agrimonia striata 1 Botrychium virginianum 1 

Agropyron repens 1 Brachyelytrum erectum 2 
Agrostis hyemalis 1 Brasenia schreberi 4 

Agrostis perennans 1 Brassica kaber 1 
Alisma plantago-aquatica 1 Bromus ciliatus 1 
Allium tricoccum 2 Bromus inermis 1 
Alnus rugosa 1 Calamagrostis canadensis 1 
Alopecurus aequalis 1 Calla palustris 1 
Ambrosia artemisiifolia 1 Callitriche verna 5 
Amelanchier laevis 1 Caltha palustris 1 
Amphicarpa bracteata 3 Campanula aparinoides 1 
Anaphalis margaritacea 1 Campanula rapunculoides 1 
Andromeda glaucophylla 3 Capsella bursa-pastoris 1 

© Anemone quinquefolia 1 Cardamine pensylvanica 4 
Anemone virginiana 2 Carex arctata 2 
Antennaria neglecta 1 Carex assiniboinensis 3 
Apocynum androsaemifolium 1 Carex bebbii 1 
Arabis glabra 1 Carex blanda 1 
Aralia hispida 2 Carex brunnescens 2 
Aralia nudicaulis 1 Carex canescens 2 
Aralia racemosa 1 Carex castanea 1 
Arceuthobium pusillum 1 Carex communis 4 
Arctium minus 1 Carex comosa 3 

Are thusa DHIBOSE Ee Canes cordbrhba oem 
Arisaema triphyllum 1 Carex crawfordii 1 
Aronia melanocarpa 1 Carex crinita 2 
Asclepias exaltata 1 Carex deflexa 2 
Asclepias incarnata 2 Carex deweyana 1 
Asparagus officinalis 1 Carex disperma 1 
Aster ciliolatus 1 Carex gracillima 1 
Aster hesperius 1 Carex gynocrates 6 
Aster junciformis 1 Carex hystericina 1 
Aster lateriflorus 1 Carex interior 4 
Aster macrophyllus 1 Carex intumescens 1 
Aster puniceus 1 Carex lacustris 3 
Aster sagittifolius 2 Carex lasiocarpa 2 
Aster simplex 1 Carex leptalea 1 
Aster umbellatus 1 Carex leptonervia 2 
Athyrium filix-femina 1 Carex limosa 2 
Barbarea vulgaris 1 Carex lupulina _ 1 
Berteroa incana 1 Carex normalis 1 

Carex oligosperma 2 

© 
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Carex pauciflora 2 Cryptotaenia canadensis 1 

Carex paupercula 2 Cynoglossum boreale 2 

Carex peckii 2 Cypripedium acaule 1 
Carex pedunculata 1 Cypripedium pubescens 1 
Carex pensylvanica 2 Cystopteris bulbifera 2 
Carex plantaginea 1 Cystopteris fragilis 1 
Carex pseudo-cyperus 1 Dactylis glomerata 1 

Carex retrorsa 3 Danthonia spicata 1 , 

Carex rostrata 7 Decodon verticillatus 2 
Carex rugosperma 2 Dentaria diphylla 1 

Carex stipata 1 Dentaria laciniata 1 
Carex stricta 2 Dianthus armeria 1 

Carex tenuiflora 4 Dianthus deltoides 1 
Carex trisperma 2 Dicentra canadensis 1 

Carex tuckermanii 2 Dicentra cucullaria 1 
Carex vaginata 7 Diervilla lonicera 1 
Carex vesicaria 3 Dirca palustris 1 
Carex woodii 1 Drosera intermedia 2 

Carpinus caroliniana 1 Drosera rotundifolia 3 
Carum carvi 1 Dryopteris carthusiana 1 

Caulophyllum thalictroide 1 Dryopteris cristata 1 
Cerastium vulgatum 1 Dryopteris intermedia 2 

Ceratophyllum demersum 7 Dulichium arundinaceum 3 
Chamaedaphne calyculata 2 Echinochloa crusgalli 1 

Chelone glabra 2 Elatine minima 2 
Chenopodium album 1 Elatine triandra 1 

Chimaphila umbellata 1 Eleocharis acicularis 2 
Chrysanthemum leucanthem 1 Eleocharis erythropoda 2 
Chrysosplenium americanum 2 Eleocharis intermedia 4 
Cicuta bulbifera 1 Eleocharis obtusa 2 
Cicuta maculata 1 Eleocharis smallii 6 | 
Cinna latifolia 2 Elodea canadensis 6 © 

Circaea alpina 1 Elymus virginicus 1 
Circaea quadrisulcata 2 Epigaea repens 1 

Cirsium arvense 1 Epilobium angustifolium 1 
Cirsium discolor 1 Epilobium ciliatum 2 

Cirsium muticum 1 Epilobium coloratum 3 
Cirsium palustre 1 Epilobium leptophyllum 4 

Cirsium vulgare 1 Epilobium palustre 3 
Claytonia caroliniana 1 Equisetum arvense 2 

Clematis virginiana 2 Equisetum fluviatile 1 
Clintonia borealis 1 Equisetum hyemale 1 

Comandra umbellata 1 Equisetum palustre 2 
Comptonia peregrina 1 Equisetum scirpoides 1 
Conopholis americana 1 Equisetum sylvaticum 1 
Conyza canadensis 1 Equisetum variegatum 2 

Coptis trifolia 1 Eragrostis pectinacea 1 | 
Corallorhiza maculata 1 Eragrostis poaeoides 1 

Corallorhiza trifida 1 Erigeron annuus 2 
Cornus alternifolia 1 Erigeron strigosus 1 

Cornus canadensis 1 Eriocaulon septangulare 7 
Cornus rugosa 2 Eriophorum angustifolium 2 

Cornus stolonifera 2 Eriophorum gracile 2 
Corylus americana 1 Eriophorum spissum 1 

Corylus cornuta 2 Eriophorum tenellum 1 

2 
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Eriophorum virginicum 3 Juncus bufonius 1 

© Eriophorum viridi-carinatum 3 Juncus canadensis 1 

Erysimum cheiranthoides 1 Juncus effusus 3 
Eupatorium maculatum 1 Juncus nodosus 2 

Eupatorium perfoliatum 1 Juncus pelocarpus 4 
Euphorbia cyparissias 1 Juncus tenuis 2 

Festuca obtusa 1 Kalmia polifolia 1 

Fragaria vesca 1 Lactuca biennis 3 

Fragaria virginiana 1 Laportea canadensis 1 
Fraxinus americana 1 Larix laricina 1 
Fraxinus nigra 2 Ledum groenlandicum 1 

oo Fraxinus pennsylvanica 1 Leersia oryzoides 2 

, Galeopsis tetrahit 2 Lemna minor 1 
Galium asprellum 1 Lemna trisulca 1 

Galium labradoricum 2 Linaria vulgaris 1 
Galium lanceolatum 2 Lindernia dubia 1 

Galium obtusum 2 Linnaea borealis 1 

Galium trifidum 3 Epa eesela ey 
Galium triflorium 1 Listeracordata = = 2 
Gaultheria hispidula 1 Lobelia dortmanna 5 
Gaultheria procumbens 1 Lobelia inflata | 1 
Gentiana rubricaulis 3 Lobelia siphilitica 1 

Geum aleppicum 1 Lolium perenne 1 
Geum allepicum 1 Lonicera canadensis 1 

Geum canadense 1 Lonicera dioica 2 
Glyceria borealis 1 Lonicera hirsuta | 1 
Glyceria canadensis 3 Lonicera villosa 7 
Glyceria grandis 1 Ludwigia palustris 2 

Glyceria striata 1 Luzula acuminata 1 
Gnaphalium obtusifolium 1 Lychnis alba 1 

Gnaphalium uliginosum 2 Lycopodium annotinum 2 
© Goodyera repens 3 Lycopodium clavatum 1 

Gratiola neglecta 3 Lycopodium complanatum 1 
Gymnocarpium dryopteris 1 Lycopodium lucidulum 1 
Halenia deflexa 1 Lycopodium obscurum 1 
Hamamelis virginiana 1 Lycopus americanus 3 

Helianthus giganteus 1 Lycopus uniflorus 2 
Hepatica americana 1 Lysimachia ciliata 1 
Heracium scabrum 1 Lysimachia terrestris 2 
Heracleum lanatum 1 Lysimachia thyrsiflora 2 

Heteranthera dubia 3 Lythrum salicaria 1 
Hieracium aurantiacum 1 Maianthemum canadense 1 

Hieracium canadense 1 Malaxis unifolia 2 
Hydrocotyle umbellata 1 Malus pumila 1 

Hydrophyllum virginianum 1 Matricaria matricarioide 1 
Hypericum majus 2 Matteuccia struthiopteris 1 

Hypericum pyramidatum 1 Medicago lupulina 1 
Hystrix patula 1 Melampyrum lineare 2 

Ilex verticillata 2 Meililotus alba 1 
Impatiens biflora 1 Mentha arvensis 2 

Iris versicolor 1 Menyanthes trifoliata 1 
Isoetes echinospora 2 Mimulus glabratus 2 

Isoetes macrospora 2 Mimulus ringens 1 
Juglans cinerea 1 Mitchella repens 1 

Juncus brevicaudatus 8 Mitella diphylla 1 
Mitella nuda 2 

3 
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Monarda fistulosa 1 Poa pratensis 2 
Moneses uniflora 1 Poa saltuensis 2 © 

Monotropa hypopithys 1 Pogonia ophioglossoides 1 
Monotropa uniflora 1 Polygala paucifolia 1 

Myosotis arvensis 1 Polygonatum pubescens 2 
Myrica asplenifolia 1 Polygonum achoreum 1 

Myrica gale 2 Polygonum aviculare 1 
Myriophyllum exalbescens 3 Polygonum cilinode 1 

Myriophyllum tenellum 7 Polygonum convolvulus 1 
Najas flexilis 5 Polygonum hydropiper 1 

Nasturtium officinale 3 Polygonum lapathifolium 3 
Nemopanthus mucronatus 1 Polygonum natans 2 

Nuphar variegatum 3 Polygonum persicaria 1 
Nymphaea tuberosa 1 Polygonum punctatum 2 

Onoclea sensibilis 1 Polygonum sagittatum 1 
Oryzopsis asperifolia 1 Polypodium vulgare 1 

Oryzopsis pungens 1 Populus balsamifera 1 
Osmorhiza claytoni 1 Populus grandidentata 1 

Osmunda cinnamomea 1 Populus tremuloides 1 
Osmunda claytoniana 1 Potamogeton alpinus 6 

Osmunda regalis 1 Potamogeton amplifolius 3 
Ostrya virginiana 1 Potamogeton berchtoldii 9 
Oxalis acetosella 1 Potamogeton confervoides 4 
Oxalis fontana 1 Potamogeton epihydrus1 1 
Oxalis stricta 1 Potamogeton foliosus 2 

| Panax quinquefolium 2 Potamogeton gramineus 2 

Panax trifolium 1 Potamogeton illinoensis 1 
| Panicum capillare 1 Potamogeton natans 6 

Panicum latifolium 1 Potamogeton nodosus 2 
Parthenocissus quinquefolius 2 Potamogeton oakesianus 4 

Penthorum sedoides 1 Potamogeton obtusifolius 3 | 
Petasites frigidus 2 Potamogeton pectinatus 5 ©} 

Phalaris arundinacea 2 Potamogeton richardsonii 7 
Phleum pratense 1 Potamogeton robbinsii 2 

Phryma leptostachya 1 Potamogeton spirillus 1 
Physocarpus opulifolius 1 Potamogeton zosteriformis 8 
Picea glauca 1 Potentilla argentea 1 
Picea mariana 1 Potentilla norvegica 1 

Pilea fontana 2 Potentilla palustris 2 
Pilea pumila 1 Potentilla recta 1 
Pinus banksiana 1 Prenanthes alba 1 
Pinus resinosa 1 Prunella vulgaris 1 

Pinus strobus 1 Prunus pensylvanica 2 
Plantago lanceolata 1 Prunus serotina 1 

Plantago major 1 Prunus virginiana 3 
Plantago rugelii 1 Pteridium aquilinum 1 

Platanthera clavellata 2 Puccinellia pallida 1 | 
Platanthera hyperborea 2 Pyrola asarifolia 1 

Platanthera obtusata 2 Pyrola elliptica 1 
Platanthera psycodes 1 Pyrola secunda 1 

Poa alsodes 2 Pyrola virens 1 
Poa annua 1 Quercus ellipsoidalis 1 

Poa compressa 1 Quercus macrocarpa 1 
Poa palustris 2 Quercus rubra 1 

4 
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Species # Species # 
Ranunculus abortivus 1 Scirpus torreyi 1 

© Ranunculus acris 1 Scirpus validus 6 
Ranunculus gmelinii 1 Scutellaria galericulata 2 

Ranunculus longirostris 4 Scutellaria lateriflora 1 

Ranunculus pensylvanicus 3 Senecio aureus 2 
Ranunculus recurvatus 1 Senecio pauperculus 1 

Ranunculus reptans 1 Setaria glauca 1 

Rhamnus alnifolius 1 Silene cucubalus 1 

Rhus radicans 1 Silphium perfoliatum 1 
Rhus typhina 1 Sisyrinchium montanum 3 

Rhynchospora alba 3 Sium suave 1 
Ribes americanum 2 Smilacina racemosa 1 

Ribes cynosbati 3 Smilacina trifolia 1 
Ribes glandulosum 2 Smilax ecirrata 2 

Ribes hirtellum 2 Smilax hispida 1 
Ribes hudsonianum 1 OSmilax illinoensis 1 

Ribes lacustre 1 Solanum dulcamara 1 
Ribes triste 1 Solanum nigrum 1 

Rorippa islandica 2 Solidago canadensis 1 
Rosa blanda 1 Solidago flexicaulis 1 
Rubus allegheniensis 1 Solidago gigantea 1 
Rubus pubescens 1 Solidago graminifolia 1 

Rubus setosus 1 Solidago juncea 1 
Rubus strigosus 1 Solidago nemoralis 1 

Rudbeckia hirta 1 Solidago uliginosa 2 
Rumex acetosella 1 Sonchus arvensis 1 

Rumex crispus 1 Sonchus uliginosus 1 
Rumex obtusifolius 1 Sorbus americana 1 
Rumex orbiculatus 1 Sparganium americanum 2 
Sagittaria cuneata 4 Sparganium androcladum 1 
Sagittaria graminea 1 Sparganium angustifolium 5 

© Sagittaria latifolia 7 Sparganium chlorocarpum 7 
Sagittaria rigida 2 Sparganium eurycarpum 3 
Salix bebbiana 2 Sparganium fluctuans 5 

Salix candida 1 Sparganium minimum 2 
Salix discolor 2 Spergula arvensis 1 

Salix fragilis 1 Spergularia rubra 1 
Salix humilis 2 Spiraea alba 2 

Salix lucida 3 Spiraea tomentosa 3 
Salix nigra 1 Spirodela polyrhiza 1 

Salix pedicellaris 7 Stachys hispida 1 
Salix petiolaris 7 Stellaria aquatica 1 

Salix pyrifolia 6 Stellaria calycantha 4 
Sambucus pubens 1 Stellaria graminea 1 

Sanguinaria canadensis 1 Stellaria longifolia 2 
Sanicula marilandica 1 Stellaria media 1 

Sarracenia purpurea 1 Streptopus roseus 1 
Satureja vulgaris 1 Tanacetum vulgare 1 

Sixitiapa iengynanien OE = Taraxacum officinale 1 
Scheuchzeria palustris = 2 Taxus canadensis 8 
Schizachne purpurascens 1 Thalictrum dasycarpum 2 
Scirpus acutus 2 Thalictrum dioicum 1 
Scirpus atrovirens 1 Thelypteris palustris 2 
Scirpus cyperinus 2 Thelypteris phegopteris 2 

Scirpus subterminalis 4 

5 
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\ ° . 
Species # Species # 
Thuja occidentalis 1 Waldsteinia fragarioides 1 
Tilia americana 1 Zizania aquatica 3 

Tragopogon dubius 1 
Triadenum fraseri 2 

Trientalis borealis 1 

{Trifolium agrarium 1 

Trifolium campestre 1 
Trifolium dubium 1 

Trifolium hybridum 1 
Trifolium pratense 1 

Trifolium procumbens 1 
Trifolium repens 1 

Trillium cernuum 1 
Trillium grandiflorum 1 

Tsuga canadensis 1 
Ulmus americana 1 

Ulmus thomasi 1 
Urtica dioica 2 

Utricularia cornuta 1 
Utricularia intermedia 2 

Utricularia resupinata 4 
Utricularia vulgaris 8 

Uvularia grandiflora 1 
Vaccinium angustifolium 1 

Vaccinium caespitosum 1 
Vaccinium macrocarpon 2 | 
Vaccinium myrtilloides 1 
Vaccinium oxycoccos 1 

Vaccinium vitis-idaea 2 
Vallisneria americana 5 
Verbascum thapsus 1 

Verbena hastata 1 © 
Verbena urticifolia 1 
Veronica americana 1 
Veronica officinalis 1 

| Veronica peregrina 1 
Veronica scutellata 4 
Veronica serpyllifolia 1 
Viburnum acerifolium 1 
Viburnum lentago 2 

Viburnum rafinesquianum 1 
Viburnum trilobum 2 

Vicia americana 1 
Vicia sativa 1 

Viola adunca 1 
Viola blanda 1 
Viola canadensis 1 | 
Viola conspersa 1 

Viola cucullata 4 
Viola macloskeyi 4 
Viola pubescens 1 
Viola renifolia 3 

Viola selkirkii 1 
Viola sororia 1 

° Prepared by: GF 

Reviewed by: RFS 

6 
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© Appendix 3.9-4 

—_ _ Terrestrial Vegetation Tissue Sample Laboratory Results



© SEPTEMBER 7, 1994 

CLIENT: FOTH & VAN DYKE 

P.O. BOX 19012 

An ETC Laboratory 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

ATTN: RUSS JANESHEK | 

320 Tesconi Circle JOBLINK: 811510 
PROJECT: CMC TERRESTRIAL BIO 93C049 

Suite G 

ANALYSIS 
Santa Rosa, CA 

95401 6010 & 7000 SERIES METALS 

Telephone SAMPLE DATE 
(707) 544-5570 SAMPLE SAMPLE SAMPLE COLLECTION RECEIVED 

NUMBER POINT MATRIX DATE . BY LAB 

Facsimile MF8608 CMC-TBN-BF SOLID 06-29-94 07-06-94 
(707) 544-4906 MF8&609 CMC-TBN-RR SOLID 06-29-94 07-06-94 

MF8610 CMC-TBN-PS SOLID 06-29-94 07-06-94 

MF8611 CMC- TBW-BF | SOLID 06-29-94 07-06-94 

® MF8612 CMC-TBW-RR | SOLID 06-29-94 07-06-94 
| MF8613 CMC-TBW-PS SOLID 06-29-94 07-06-94 

MF8614 CMC-TBS-BF SOLID 06-29-94 07-06-94 

| MF8615 CMC-TBS-RR SOLID 06-29-94 07-06-94 
| MF8616 CMC-TBS-PS SOLID 06-29-94 07-06-94 

: MF8617 . QC CHARGES NOT APPLICABLE NOT APPLICABLE 07-06-94 

| 

| 
| 

| 

| 
| 

, This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
' mo responsibivity or liability for the reliance hereon or use hereof by anyone other than the above 

| named clieny/ 

e \ unpbep Spy Ly AL - | SY UY TATLAD LL, 0 
._ Adivision of Jenni fey Lr y, VP/General Manager Date 
“APBI Environmental | / 

Sciences Group, Inc. | /] 

5 | LTD, res 
x 

‘see vale Jou
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SdHtd ROSA 
@ 

FOTH & VAN DYKE 
SEPTEMBER 7, 1994 
811510 

SAMPLE MATRIX: SOLID EPA EPA 

| Parameter Prep Method | Analysis Method 

ICP Metals 200.3 6010 

; Arsenic 200.3 7060 

Lead 200.3 7421 

Mercury 7471 7471 

ANALYSES PERFORMED BY HAZELTON ENVIRONMENTAL SERVICES INC 

ns 
| 

3,.9-4—2



| . PAGE 3 OF 3 

Anta ROSA 

FOTH & VAN DYKE 
06 SEPTEMBER 1994 

EXECUTIVE SUMMARY 

ETC JOBLINK 811510 

| 

On 06 July 1994 Hazleton Environmental Services CHES) received terrestrial plant tissue samples from Foth & 

Van Dyke. The samples were received at the laboratory on ice. The samoles were analyzed by HES as specified 

on the preceding page. 

At the request of Foth & Van Dyke, results are reported on both dry-weight and as-received-weight bases. The 

dry-weight results are reported on table SR72 of the Data Summary Report (DSR); the as-received-weight results 

are reported on table AR72 of the DSR. Quantitative Results Data tables show both results on the same page; 

the dry-weight results are indicated with a Batch # ending in "D0". HES chose a CLP-type report for this 

project; the % solids result for each sample may be obtained from the Form I pages included with the 

| supporting data section of this report. 

SAMPLE PREPARATION: | 
The samples were prepared for digestion in a room used exclusively for the preparation of samples. The 

samples were thawed slightly, chopped into pieces, and homogenized in an industrial blender under Liquid 

nitrogen. All samples were stored frozen until extraction. One blender blank was prepared for the sample 

preparation episode for the purpose of detecting possible laboratory contamination. No analyte was detected 

in the blender blank. 

INORGANIC ANALYSIS: 
ALL relative percent difference (RPD) values for duplicate analyses are within QC acceptance limits, with one 

exception. The Lead duplicate sample has an RPD of 76%; sample CMC-TBN-BF was used for the duplicate sample 

for quality control batch 041602. 

NOTE: Because this project does not require CLP protocol, comments made by the subcontract laboratory 

relating to CLP are not discussed in this executive summary. 

~ \ * 

IN \A, ‘ Pty “ Ato \idos\es _ Wyeee 
Li$a Norosky, Program Manager Date 

| /



: : 

Joblink: 811510 
DATE: 09/02/94 

DATA SUMMARY REPORT : 
PAGE: 1 

Company: FOTH & VAN DYKE 

Sample Point ID: CMC-TBN-BF CMC-TBN-PS CMC-TBN-RR CMC-TBS-BF CMC-TBS-PS CMC-TBS-RR CMC-TBW-BF CMC-TBW-PS 

ETC Sample Number: MF8608 MF8610 MF8609 MF8614 MF8616 MF8615 MF8611 MF8613 

Sample Date: 940629 940629 940629 940629 940629 940629 940629 940629 

Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . | 

PA METHOD - 6010/7000 SERIES METALS (AR72) 

Arsenic mg/kg <.020 .030 <.020 .030 <.020 .130 .190 <.120 

Cadmium mg/kg .190 .170 -160 .190 -190 .180 .180 .210 

Chromium mg/kg .210 .250 — .230 .200 .230 .220 .180 .210 

Cobalt mg/kg <.040 <.040 <.040 .050 <.040 <.040 .040 <.040 

Copper mg/kg 1.00 2.10 1.80 © 2.20 1.60 2.70 1.50 4.10 

Lead mg/kg .070 .170 .320 .100 .100 .160 .130 .270 

Manganese mg/kg 78.4 67.2 52.9 104 58.8 87.2 122 81.0 

Mercury mg/kg <.030 <.030 <.040 <.040 <.040 <.040 <.040 <.040 

Zinc mg/kg 11.4 8.60 11.4 11.4 9.50 11.8 11.2 9.30 

Uo 

‘oO Sample Point ID: CMC-TBW-RR 
ETC Sample Number: MF8612 

Sample Date: 940629 
Facility Code: FVDGRNBCMC 

Parameters Units 

PA METHOD - 6010/7000 SERIES METALS (AR72) 

, Arsenic mg/kg .020 
Cadmium mg/kg .210 
Chromium mg/kg .220 
Cobalt mg/kg <.040 
Copper mg/kg 1.60 

Lead mg/kg .110 
Manganese mg/kg 155 
Mercury mg/kg <.040 
Zinc mg/kg 13.1



eo oe | 

Joblink: 811510 | DATE: 09/02/94 
DaTA SUMMARY REPORT 

PAGE: 2 
Company: FOTH & VAN DYKE 

Sample Point ID: CMC-TBN-BF CMC-TBN-PS CMC-TBN-RR CMC-TBS-BF CMC-TBS-PS CMC-TBS-RR CMC-TBW-BF CMC-TBW-PS 
ETC Sample Number: MF8608 MF8610 MF8609 MF8614 MF8616 MF8615 MF8611 MF8613 

| Sample Date: 940629 940629 940629 940629 940629 940629 940629 940629 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units . 

ZPA METHOD - 6010/7000 SERIES METALS (SR72) | 

Arsenic mg/kg <.080 .090 <.090 110 <.080 -450 .650 <.400 
Cadmium mg/kg -660 -550 - 560 -640 -650 -620 -610 | -670 
Chromium mg/kg .730 .830 .810 .680 .790 . 740 .630 .690 
Cobalt mg/kg <.140 <.130 <.140 .160 <.140 <.140 -140 <.130 
Copper mg/kg 3.60 6.90 6.20 7.30 5.40 9.10 5.20 13.3 

Lead mg/kg .230 .560 1.10 350 .350 .550 .460 .890 
Manganese mg/kg 270 224 185 349 201 296 422 265 
Mercury mg/kg <.120 <.110 <.120 <.130 <.140 <.130 <.120 <.110 
Zinc , mg/kg 39.1 28.8 39.7 38.2 32.4 40.0 38.7 30.5 

Uo 
oO Sample Point ID: CMC-TBW-RR 

& ETC Sample Number: MF8612 
Sample Date: 940629 

NN Facility Code: FVDGRNBCMC : 

Parameters Units 

PA METHOD - 6010/7000 SERIES METALS (SR72) 

Arsenic mg/kg .080 . 
Cadmium mg/kg -690 
Chromium mg/kg . 720 
Cobalt mg/kg <.130 
Copper mg/kg 5.40 

Lead mg/kg . 350 
Manganese mg/kg 513 
Mercury mg/kg <.120 
Zinc mg/kg 43.3 |



/ | | 
: 

t 

TABLE 1: QUANTITATIVE RESULTS DATA SEP 2 2908 

| gape: |Report | eBlamke |e P prep |analysie | 
ig La Compound esc ede | Congen.. vaDLe® |. Concen.. -Batch.#...| - Date |. Date... HE TES ee ey 

EEE ing 7g | mgzkg | mg/kg | 

Arsenic ND .02 ND Q41602 940808 940809 

Cadmium .19 .04 ND Q41602 940718 940721 

Chromium .21 .04 ND Q41602 940718 940721 

Cobalt ND 04 ND Q41602 940718 940721 

Copper 1.0 04 ND Q41602 940718 940721 

Lead .0 .02 ND Q41602 940718 940801 

Manganese 78.4 -004 ND Q41602 940718 940721 

Mercury ND .03 ND Q41602 940721 940721 

Ww Zinc 11.4 .02 ND Q41602 940718 940721 

ol Arsenic ND .08 ND Q41602D 

f Cadmium | .66 13 ND Q41602D 

Chromium 73 13 ND Q41602D 

Ot Cobalt ND 14 ND Q41602D 

Copper 3.6 12 ND Q41602D 

Lead .23 .08 ND Q41602D 

Manganese 270 .O1 ND Q41602D 

Mercury ND -12 ND Q41602D 

Zinc 39.1 06 ND Q41602D



SEP 7, 1994 TABLE 1: QUANTITATIVE RESULTS DATA 

"=| Chala Of Cuetody Data Required far BTC Data Management Summary Reporrs 

of Samte | repore| Blank | | oBrep | Analysis  —_. 
ue es ee Compound. = | Concen. |. DE |. Concen. Batch @ | Bate | Pate | = 
ee mg/kg | mo/ko | omaykg | 
Arsenic ND 02 ND Q41602 940808 940809 

Cadmium -16 04 ND Q41602 940718 940721 

Chromium .23 04 ND Q41602 940718 940721 

Cobalt ND 04 ND Q41602 940718 940721 

Copper 1.8 04 ND Q41602 940718 940721 

Lead . 32 02 ND Q41602 940718 940801 

Uo} Manganese 52.9 .004 ND Q41602 940718 940721 

° Mercury ND .04 ND Q41602 940721 940721 

‘ol Zinc 11.4 02 ND Q41602 940718 940721 

Arsenic ND 09] ND  |941602D 
A Cadmium -56 .13 ND Q41602D 

Chromium .81 .13 ND Q41602D 

Cobalt ND 14 ND Q41602D 

Copper 6.2 12 ND Q41602D 

Lead 1.1 .08 ND Q41602D 

Manganese 185 .O1 ND Q41602D 

Mercury ND 12 ND Q41602D 

Zinc 39.7 . 06 ND Q41602D



| 
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| 

TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, hos 

_.. Compound)... Pe. | Congen. | — ‘DL... | Concen.| Batch # | Date = |2 Date Pe . 

pps es a “ oe ms CEES “mg/kg mg/kg : ng/kg ” ees ee | o : eared oe PEER Ss SEES ASR OS " o HOES pa “ co 

Arsenic 
.03 .02 ND Q41602 940808 940809 

Cadmium 
.17 04 ND Q41602 940718 940721 

Chromium 
.25 .04 ND Q41602 940718 940721 

Cobalt 
ND 04 ND Q41602 940718 940721 

Copper 
2.1 04 ND Q41602 940718 940721 

Lead 
17 .02 ND Q41602 940718 940801 

Lo Manganese 
67.2 .004 ND Q41602 940718 940721 

° Mercury 
ND .03 ND Q41602 940721 940721 

‘Ol Zinc 
8.6 .02 ND Q41602 940718 940721 

f Arsenic 
0g .08 ND Q41602D 

Go Cadmium 
~55 .12 ND Q41602D 

Chromium 
.83 12 ND Q41602D 

Cobalt 
ND .13 ND Q41602D 

Copper 
6.9 12 ND Q41602D 

Lead 
.56 .08 ND Q41602D 

Manganese 
224 .O1 ND Q41602D 

Mercury 
ND 11 ND Q41602D 

Zinc 
28.8 .06 ND Q41602D



, @ ® 
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TABLE 1: QUANTITATIVE RESULTS DATA SEP 4 2998 

:. Chain of Custody Data Required for ETC Data Management Summary Reports 9... 

ge eT gampiie | Report | Blank |e | prep | analyeig |e 
fee Compound. | Concen. | . DL. | Concen.| Batch # | Date | Pate foo 

og NO ree ee ing/7kg | mg/kg: | mg/kg | oe pe 
Arsenic .19 -12 ND Q41602 940808 940809 

Cadmium .18 .04 ND Q41602 940718 940721 

Chromium .18 .04 ND 041602 940718 940721 

Cobalt .04 .04 ND Q41602 940718 940721 

Copper 1.5 .04 ND 041602 940718 940721 

Lead ~13 .02 ND Q41602 940718 940801 

Manganese 122 .004 ND Q41602 940718 940721 

Mercury ND 04 ND 041602 940721 940721 

Zinc 11.2 .02 ND Q41602 940718 940721 

‘J Arsenic -65 .41 ND Q41602D | 

Cadmium .61 13 ND Q41602D 

Chromium .63 13 ND Q41602D 

Mm Cobalt .14 .14 ND Q041602D 

Copper 5.2 -12 ND Q41602D 

Lead -46 .08 ND 0Q41602D 

Manganese 422 .O1 ND Q41602D 

Mercury ND re 7 ND 0Q41602D 

Zinc 38.7 .06 ND Q41602D



| | | | 

TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, 2908 

te ge | games| Report | Blank | | “prep | analysig | 
| Compound <2... | Concen. | “DL | Concen.| Batch # | Dake | Pate po 

ie ae TEE SESE ee “ing/ kg 2 mg/ kg - ing/ kg: EP EE nos ) EES Eee ee Eee ee ae FO Ee “ 

Arsenic 02 .02 ND Q41602 940808 940809 

Cadmium 2 .04 ND Q41602 940718 940721 

Chromium .22 .04 ND Q41602 940718 940721 

Cobalt ND .04 ND Q41602 940718 940721 

Copper 1.6 .04 ND Q41602 940718 940721 

Lead -il .02 ND Q41602 940718 940801 

Manganese 155 .004 ND Q41602 940718 940721 

wo Mercury ND .04 ND Q41602 940721 940721 

° Zinc 13.1 .02 ND Q41602 940718 940721 

‘Ol Arsenic .08 .08 ND Q41602D 

Cadmium .69 .12 ND Q41602D 

eo Chromium .72 .12 ND Q41602D 

CG} Cobalt ND .13 ND Q41602D 

Copper 5.4 -12 ND Q41602D 

Lead 3 .08 ND Q41602D 

Manganese 513 .O1 ND Q41602D 

Mercury ND .12 ND Q41602D 

Zinc 43.3 .06 ND Q41602D 

é



TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, 1994 

Chain of Custody Data Required for ETC Data Management Summary Reports 

| , Sample | Report | Blank |= 2 8 | Prep |:analysis | ts 

Compound ._..... .., .| Concen. | _DL.. | Concen. Batch # | Date ..-|.. Date]. a —— 

BET Ste EES Vang kg mg/kg |) mg/kg: | 8 Pe ee Be 

Arsenic | ND .12 ND Q41602 940808 940809 

Cadmium .21 .04 ND Q41602 940718 940721 

Chromium .21 .04 ND Q41602 940718 940721 

Cobalt ND .04 ND Q41602 940718 940721 

Copper 4.1 .04 ND Q41602 940718 940721 

Lead .27 .02 ND Q41602 940718 940801 

Manganese | 81.0 .004 ND Q41602 940718 940721 

Mercury | ND .04 ND Q41602 940721 940721 

<| Zinc 9.3 .02 ND Q41602 940718 940721 

4 Arsenic ND .40 ND Q41602D 

Cadmium .67 .12 ND Q41602D 

Chromium .69 .12 ND Q41602D 

Cobalt ND .13 ND Q41602D 

Copper 13.3 12 ND Q41602D 

Lead .89 .08 ND Q41602D 

Manganese 265 .O1 ND Q41602D 

Mercury ND .11 ND Q41602D 

Zinc 30.5 . 06 ND Q41602D



. as | | 
| 

TABLE 1: QUANTITATIVE RESULTS DATA | SEP 2, 1998 

mg/kg | mo/kg | mg/kg | 
Arsenic .03 .02 ND 041602 940808 940809 | 
Cadmium .19 .04 ND Q41602 940718 940721 

Chromium -20 .04 ND Q41602 940718 940721 

Cobalt .05 .04 ND Q41602 940718 940721 

Copper 2.2 04 ND Q41602 940718 940721 

Lead .10 .02 ND Q41602 940718 940801 

Wl Manganese 104 .004 ND Q41602 940718 940721 ‘ 

‘o| Mercury ND 04 ND Q41602 940721 940721 

Zinc 11.4 .02 ND Q41602 940718 940721 

Arsenic .11 .08 ND Q41602D 

ei Cadmium .64 .13 ND Q41602D 

TI Chromium .68 .13 ND Q41602D 
Cobalt .16 .14 ND Q41602D 

Copper 7.3 .12 ND Q41602D 

Lead 35 .08 ND Q41602D 

Manganese 349 .O1 ND Q41602D 

Mercury ND .13 ND Q41602D 

Zinc 38.2 .06 ND Q41602D
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TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, 1994 

Compound =. ss | Concen. | DL. | Concen,| Batch # | Date..| Pate Po 

Arsenic .13 .12 ND Q41602 940808 940809 

Cadmium .18 .04 ND Q41602 940718 940721 

Chromium ~22 .04 ND 041602 940718 940721 

Cobalt ND .04 ND 041602 940718 940721 

Copper 2.7 .04 ND 041602 940718 940721 

Lead .16 .02 ND Q41602 940718 940801 

Ul Manganese 87.2 .004 ND Q41602 940718 940721 

tO Mercury ND .04 ND Q41602 940721 940721 

Zinc 11.8 .02 ND Q41602 940718 940721 

f Arsenic .45 .42 ND Q41602D 

1 Cadmium .62 .13 ND Q41602D 

WT Chromium .74 .13 ND Q41602D 

Cobalt ND .14 ND Q41602D 

Copper 9.1 12 ND Q41602D 

Lead 5 .08 ND Q41602D 

Manganese 296 .O1 ND 0Q41602D 

Mercury ND .13 ND Q41602D 

| Zinc 40.0 .06 ND Q41602D 

3



| | | 

TABLE 1: QUANTITATIVE RESULTS DATA SEP 2y 2998 

8 Compound ete. | Concen. | DL’. | Concen,| Batch # | Date |. Date fo 

Arsenic ND .02 ND Q41602 940808 940809 
Cadmium .19 04 ND Q41602 940718 940721 
Chromium .23 .04 ND Q41602 940718 940721 
Cobalt ND 04 ND 041602 940718 940721 
Copper 1.6 04 ND Q41602 940718 940721 
Lead .10 .02 ND Q41602 940718 940801 

: Manganese 58.8 .004 ND Q41602 940718 940721 
Oo Mercury ND 04 ND Q41602 940721 940721 

Zinc 9.5 .02 ND Q41602 940718 940721 
Arsenic ND .08 ND Q41602D 

I] «Cadmium 6 .13 ND Q41602D 
Chromium .79 13 ND Q41602D 
Cobalt ND .14 ND Q41602D , 
Copper 5.4 .12 ND Q41602D 
Lead .35 .08 ND Q41602D 
Manganese 201 .01 ND Q41602D | 
Mercury ND 14 ND Q41602D 
Zinc 32.4 .06 ND Q41602D



e  ©@ oe | 
TABLE 1: QUALITY ASSURANCE DATA wee Be 21998 

EPA METHOD - 6010/7000 SERIES METALS (SR72) | 

es Compound’: "| Gomcen. | Added | Recov | Sample | Added | Recov| First | Second | RPD | Batch # a mg | mofkg || morkg | omg/eg || mgrkg |. ma/kg | 

Cadmium ND .5 120 -1916 -50 | 102 -1916 -1898 .9 | Q41602 
Chromium ND 0 - .2117 1.99 | 100 -2117 .2151 2 Q41602 
Cobalt ND 0 - ND 4.97 97 ND ND 0 Q41602 
Copper ND 160.0 99 1.0468 2.49 99 1.0468 1.0298 2 Q41602 
Lead ND 2 250 .068 3.92 96 -068 .1512 76 Q41602 
Manganese ND 10.5 94 78.4379 4.97 99 78.4379 80.2788 2 Q41602 

ut Mercury ND .8 88 ND -19 | 100 ND ND 0 Q41602 
5 Zinc ND 127.0 92 11.3886 4.97 95 11.3886 11.6670 2 Q41602 

r 
1S)
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Chain of Custody Record and Analysis Request 
Hazleton 

" : 525 Science Drive . | 

E nvironmental Madison, Wisconsin 53711 Enclose with cones and send to: For HES use only 

ervices, Inc. seer moa OsOD Attn: Sampl e Ent ry Condition (0 | dd Storage_( 4) | R 

acsimile 608-253°08 515 Science Drive, Madison, Wisconsin 53711 rcct.# 2036 prev E TF y 

Company Name ang Address (Please Type or Print Project No. — " Project Name mS ’ 

| FotH © Van Ivye 730044 | mee TECLE SIRITAY BIO at JUL 06 1994 ane. 

2737 S Roce fs Samplers (signature): 9-> _timk 
Greev Bar WI $4307 "LIE Sm — 

Name of Submitter BO “Phone No. OO 7 " aes pemapemramE - 

414 49% 2500 lek SSL LL LL S Je foe 270 0219-24 
Send Reports Tg: Send Invoice To: Oo he 0 2 / / / coy / 

Russ JANES eK | ETC -Sewh Zora |S g ea wy / / / / i; Remarks 
Date Sent Purchase Order No. aS a) wv, & ; Vv / iM 

s July EE lda/y fi J / isth 

Sample | pate | Time Sample Description? zo Nj/ < HU y CH 3 | 

Code 
J i ¢ ' @/ 

CMC TEN-BF |(Jaalef nT |Boisem ia CorR Ss x |X ee 
CMC-TEN-ER |b\e* Feats (Red Rnepecax Corl x1] x1 P<| XTX KA 

cme-Ten-P5 [Clay | Rent en.Sepoe Com __s [EA eee 
CreTBRw- BF L\a eae Fe Corl. A X |X| X| KL XLX | AX XK 

OMETEWAE C\24 Pit Cen Raseeny Com? KI KIX / XIX IKE KIX 
OmezTRW-PS |6\25 Poor Pent Gepoe CorP A KIX |X| KI] AL XIX | KLM 

“hess -6F [les LIT [Berson Fie. Com? Ww KAP Pe[A[R [xP 
CMCTBS -RL N24 CED 6B rRPY Com. KIK}R] XT XTX] IX YX 

f | a 

| | | 
| hereby certify that | received, properly handled, and disposed of these samples as noted above: Remarks (HES use only) . Linn “£ 

Rclinguished By (Signature) —=—~S”S*~*~dC ero —~SSSCS*~*S*«~i aA Qe) TSA = |S Ate fo 7 CR - 

ba ay h ( gnature) —_ —_ Date ffime Received By (Signature) 

Relinquished By (Signature) Date/Time | Reseived By (Signature) - 

— fH - 4 (GO ANG a." 8 Kody 

1 Speci ndwater, surface water, soil, leachate, sludge, etc. © WHITE - Executed Copy YELLOW - HES Copy Co Original 

2 Samp: sription must clearly correlate the sample ID to the sampling location. 
10/93
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@ ' SEPTEMBER 7, 1994 

: CLIENT: FOTH & VAN DYKE 
P.O. BOX 19012 

An ETC Laboratory | 2737 S. RIDGE ROAD 
GREEN BAY, WI 54307-9012 

| ATTN: RUSS JANESHEK : 

320 Tesconi Circle JOBLINK: 811534 
PROJECT: 93C049 CRANDON MINING 

Suite G | 

ANALYSIS 
Santa Rosa, CA 

95401 6010 & 7000 SERIES METALS 

Telephone 
SAMPLE DATE 

(707) 544-5570 SAMPLE SAMPLE SAMPLE COLLECTION ' RECEIVED 

NUMBER POINT MATRIX DATE BY LAB 

Facsimile MF8712 CMCABSC501 SOLID 07-20-94 07-22-94 
(707) 544-4906 MF8713 CMCABSC502 SOLID 07-20-94 07-22-94 

| | MF8714 CMCABWR301 SOLID 07-20-94 07-22-94 
| MF8715 CMCABWR302 SOLID 07-20-94 07-22-94 

© |  MF8716 CMCABSC SOLID 07-20-94 07-22-94 
| MF8717 - CMCABSC55 SOLID 07-20-94 07-22-94 

© | MF8718 QC CHARGES NOT APPLICABLE NOT APPLICABLE 07-22-94 
{ 

| 

| 

| 

| 

| 
; 

| 
| 
| 

| 
| 
| 
| 

: This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use 
| of the above named client only. ETC, a Division of APBI Environmental Sciences Group, Inc. assumes 
| no responsibility or liability for the reliance hereon or use hereof by anyone other than the above 
' nmamed clieny. 

7 y 
| 

Dv 
| Vi 
| ff 

4 a, WY, Wp Se / po Clty 4 a 
A division of | Jennifer/L. Roséberry, VP/General Manage Date 

APBI Environmental ' 

Sciences Group, Inc. 9-4-1 7



| PAGE 2 OF 3 

Santd ROSA 
@ 

FOTH & VAN DYKE 

SEPTEMBER 7, 1994 

811534 

SAMPLE MATRIX: SOLID EPA EPA 

Parameter Prep Method Analysis Method 

ICP Metals 200.3 6010 

Arsenic 200.3 7060 

Lead 200.3 7421 | 

Mercury 7471 7471 

ANALYSES PERFORMED BY HAZELTON ENVIRONMENTAL SERVICES INC 

ns . 

3.9-4-18



| | PAGE 3 OF 3 

aT} ¥ , 

SAMlA ROSA 

FOTH & VAN DYKE 

06 SEPTEMBER 1994 

EXECUTIVE SUMMARY 

ETC JOBLINK 811534 

i 

On 22 July 1994 Hazleton Environmental Services (HES) received aquatic plant tissue samples from Foth & Van 

Dyke. The samples were received at the laboratory on ice. The samples were analyzed by HES as specified on 

the preceding page. 

At the request of Foth & Van Dyke, results are reported on both dry-weight and as-received-weight bases. The 

dry-weight results are reported on table SR72 of the Data Summary Report (DSR); the as-received-weight results 

are reported on table AR72 of the DSR. Quantitative Results Data tables show both results on the same page; 

the dry-weight results are indicated with a Batch # ending in "D". HES chose a CLP-type report for this 

project; the % solids result for each sample may be obtained from the Form I pages included with the 

supporting data section of this report. 

SAMPLE PREPARATION: 

The samples were prepared for digestion in a room used exclusively for the preparation of samples. The 

samples were thawed slightly, chopped into pieces, and homogenized in an industrial blender under liquid 

nitrogen. All samples were stored frozen until extraction. One blender blank was prepared for the sample 

preparation episode for the purpose of detecting possible laboratory contamination. No analyte was detected 

in the blender blank with the exception of Manganese; this analyte was detected at 2.0 ug/L in the blank. 

The detection limit for Manganese in water is 0.4 ug/L. 

INORGANIC ANALYSIS: 

The Arsenic result for sample CMC-AB-SC-502 was determined by Method of Standard Additions. 

NOTE: Because this project does not require CLP protocol, comments made by the subcontract laboratory 

relating to CLP are not discussed in this executive summary. 

Ms Vena ly Wy ane 
| ( O'S LY 

YG 

Liga Norosky, Program Manager Date
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Joblink: 811534 
DATE: 09/02/94 DATA SUMMARY REPORT 
PAGE: 1 Company: FOTH & VAN DYKE 

Sample Point ID: CMCABSC CMCABSC501 CMCABSC502 CMCABSC55 CMCABWR301 CMCABWR302 
ETC Sample Number: MF8716 MF8712 MF8713 MF8717 MF8714 MF8715 

Sample Date: 940720 940720 940720 940720 940720 940720 
Facility Code: FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC FVDGRNBCMC 

Parameters Units | 

EPA METHOD - 6010/7000 SERIES METALS (AR72) | 

Arsenic mg/kg <.020 .070 .380 .090 .030 .050 Cadmium mg/kg 140 <.040 <.040 <.040 <.040 <.040 
Chromium | mg/kg .080 110 .110 150 .110 130 
Cobalt mg/kg <.040 <.040 <.040 <.040 <.040 <.040 
Copper mg/kg -980 -830 -270) -410 3.30 .440 

Lead mg/kg .210 .110 .040 .090 .180 .060 
Manganese mg/kg 21.2 94.5 122 80.7 53.5 125 
Mercury mg/kg <.040 <.040 <.040 <.040 <.040 <.040 
Zinc mg/kg 6.00 2.10 3.30 1.80 3.70 3.10 

ZPA METHOD - 6010/7000 SERIES METALS (SR72) 
Lo 
to | Arsenic mg/kg <.140 .720 2.90 .770 220 .510 

Cadmium mg/kg .830 <.370 <.290 <.330 <.280 <.370 
f Chromium mg/kg .480 1.10 -810 1.30 - 840 1.30 N | Cobalt mg/kg <.240 <.400 <.310 <.360 <.300 <.400 © | Copper mg/kg 5.90 8.10 2.10 3.70 24.4 4.40 

Lead mg/kg 1.30 1.10 .340 . 780 1.30 .570 
Manganese mg/kg 128 918 924 721 396 1230 
Mercury mg/kg <.220 <.350 <.290 <.320 <.280 <.380 
Zinc . mg/kg 36.3 20.8 25.1 15.7 27.2 30.8



: / : | ro ® op 

TABLE 1: QUANTITATIVE RESULTS DATA SBP Be 2908 

eV game | Report | Blank | = [prep =| Analysig | 
oes ee ake Compound: oe | Concen. | DE: | Concen, |. Ba tch #.° | ..Date |) Date. | ee ee 

| (BSS EEE IED “ng/kg | mg/kg: |. mg/kg | EB Be ee 

Arsenic 0 .02 ND Q41603 940808 940810 
Cadmium ND .04 ND Q41603 940808 940809 
Chromium 11 .04 ND Q41603 940808 940809 
Cobalt ND .04 ND Q41603 940808 940809 
Copper .83 .04 ND 041603 940808 940809 
Lead .11 .02 ND Q41603 940808 940810 
Manganese | 94.5 .004 .013 |Q41603 940808 940809 
Mercury ND .04 ND Q41603 940811 940811 

Zine 2.1 .02 ND Q41603 940808 940809 
uw] Arsenic .72 .24 ND Q41603D 
to | Cadmium ND .37 ND Q41603D 

Chromium 1.1 .37 ND Q41603D 

Cobalt ND .40 ND Q41603D 

N | Copper 8.1 .35 ND Q41603D 
| Lead 1.1 24 ND Q41603D 

Manganese 918 04 ND Q41603D 

Mercury ND .35 ND Q41603D 

zinc 20.8 .16 ND Q41603D



ft 
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| 

TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, 2988 

aoa Chain, of Custody Data ‘Required for ETC Data Management Summary Reports = 

ec oT gampre |Report | Blank | | Prep “analysis | es 

| Se (ae), Compounds es ee | Concen. | DB | -Concen. “Batch #°:|. Date |) Date 2) ee 

Ce mg Zkg [ome fkg | oma/kg fp 

Arsenic .38 .02 ND Q41603 940808 940810 

Cadmium ND .04 ND Q41603 940808 940809 

Chromium 11 .04; \ ND 041603 940808 940809 

Cobalt ND .04 ND 041603 940808 940809 

Copper .27 04 ND Q41603 940808 940809 

Lead 04 .02 ND Q41603 940805 940810 

Manganese 122 .004 .013 |Q41603 940808 940809 

Ul Mercury ND 04 ND 041603 940811 940811 

° Zinc 3.3 .02} ND Q41603 940808 940809 

‘OF Arsenic 2.9 .19 ND Q41603D 

f Cadmium | ND 29} ND  1|Q941603D 
nN Chromium 81 .29 ND Q41603D 

No} Cobalt ND 31 ND Q41603D 

Copper 2.1 .27 ND Q41603D 

Lead 34 .19 ND Q41603D 

Manganese 924 .03 ND Q41603D 

Mercury ND .29 ND Q41603D 

Zinc 25.1 13 ND Q41603D 

4
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TABLE 1: QUANTITATIVE RESULTS DATA SER 2 y 1998 

_ .,Chain of Custody Data Required for ETC Data Management Summary. Reports... 

-MFB714 FOTH & VAN DYKE = FVDGRNBCNC § CMCABWR301 940720 811534. 
ETC Sample No. Company |... Facility. Sample Point Date. Joblink 

tok ea | Sample | Report | Blank [oe | Prep | Analysis’ | ee 
. Compound oo gee | Comeen. Jo DL:» | Concén.:| Batch # “| Date..-|. Date@ ge fo ee 

ee ee Pomg/kg | movkg joomgskg | 
Arsenic .03 .02 ND Q41603 940808 940810 
Cadmium ND 04 ND Q41603 940808 940809 
Chromium 11 04 ND Q41603 940808 940809 
Cobalt ND .04 ND Q41603 940808 940809 
Copper 3.3 .04 ND Q41603 940808 940809 
Lead .18 .02 ND Q41603 940808 940810 
Manganese 53.5 .004 .013 1041603 940808 940809 

bo Mercury ND .04 ND Q41603 940811 940811 

e Zinc 3.7 .02 ND Q41603 940808 940809 

\o Arsenic .22 .18 ND Q41603D 
- Cadmium ND -28| ND (|Q41603D 
ho Chromium .84 .28 ND Q41603D 
WD Cobalt ND .30 ND Q41603D 

Copper 24.4 27 ND Q41603D 
Lead 1.3 .18 ND 0Q41603D 
Manganese 396 .03 ND Q41603D 
Mercury ND .28 ND Q41603D 
Zinc 27.2: .13 ND Q41603D



‘ : : ' | 

TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, a9%8 

-.  *. -Gompound = | Concen. | DL | Concen,| Batch # | Dake | Pate | ee re 

OMB Nang” | mg/g | may | 
Arsenic .05 .02 ND Q41603 940808 940810 

Cadmium ND .04 ND Q41603 940808 940809 

Chromium .13 .04 ND Q41603 940808 940809 

Cobalt ND .04 ND Q41603 940808 940809 

Copper 44 .04 ND Q41603 940808 940809 

Lead .06 .02 ND Q41603 940808 940810 

bo Manganese 125 .004 .013 |Q41603 940808 940809 ; 

oO Mercury ND .04 ND Q41603 940811 940811 

f Zinc 3.1 .02 ND Q41603 940808 940809 

Arsenic .51 .24 ND Q41603D 

i Cadmium ND .37 ND Q41603D 

Chromium 1.3 37 ND Q41603D 

Cobalt ND .40 ND Q41603D 

Copper 4.4 .35 ND Q41603D 

Lead | .57 .24 ND Q41603D 

Manganese 1230 04 ND Q41603D 

Mercury 
ND .38 ND Q41603D 

Zinc 30.8 17 ND Q41603D



| | 

TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, 2904 

“se! Chain’ of Custody. Data Required for ETC: Data Management Summary Reports... 

.) MFB716- FOTH' & VAN DYKE = | -FVDGRNBCMC § CMCABSC ~ 940720.) B11534_ 

ETC Sample No...) Company 0805 8 Facility Sample Point = Date =|: doblink 

See to es! Samples | Report: |: Blank [ooo br Preps} Analysis [ee ee ee a Be 
a wo Be Compound. 28 20a 8) | Coneen. |DLe.- |. Concen..| Batch: #.. |. Date. | Date. pone ee 

EE mg/kg | mg/kg: | mg/kg) en Pe ss Pe ee 

Arsenic ND -02 ND Q41603 940808 940810 

Cadmium ) .14 .04 ND Q41603 940808 940809 
Chromium .08 .04 ND 041603 940808 940809 

Cobalt ND .04 ND 041603 940808 940809 

Copper .98 .04 ND 041603 940808 940809 
Lead | .21 .02 ND 041603 940808 940810 
Manganese 21.2 .004 .013 [041603 940808 940809 

ed Mercury ND 04 ND 041603 940811 940811 

oO Zinc 6.0 .O2 ND 041603 940808 940809 

f Arsenic ND .14 ND Q41603D 

Cadmium .83 -22 ND Q41603D 
S Chromium -48 -22 ND Q41603D 

Cobalt ND 24 ND 041603D 
Copper 5.9 .21 ND Q41603D 
Lead 1.3 -14 ND Q41603D 

Manganese 128 .02 ND Q41603D 
Mercury ND .22 ND Q41603D 
Zinc 36.3 -10 ND Q41603D



TABLE 1: QUANTITATIVE RESULTS DATA SEP 2, news 

Chain of. Custody Data ‘Required for ETC Data Management Summary Reports = 

| ~.. . Compound | Concen. | DL | Concen.| Batch # | Date | Pate | Pee 

| 8 ee 8 ee ng/kg | omo/kg | omgckg | ee 

Arsenic OS .02 ND 041603 940808 940810 

Cadmium ND 04 ND Q41603 940808 940809 

, Chromium 15 04 ND Q41603 940808 940809 

Cobalt . ND .04 ND Q41603 940808 940809 

Copper 4 04 ND Q41603 940808 940809 

Lead | .O9 .02 ND Q41603 940808 940810 

Manganese 
80.7. .004 .013 |Q41603 940808 940809 

ul Mercury 
ND 04 ND Q41603 940811 940811 

‘oO Zinc 1.8 .02 ND Q41603 940808 940809 

Arsenic ~77 ai ND Q41603D 

f Cadmium ND .33 ND Q41603D 

rol Chromium 1.3 .33 ND Q41603D 

OO} Cobalt ND . 36 ND Q41603D 

Copper 
3.7 .32 ND Q41603D 

Lead .78 21 ND Q41603D 

Manganese 
721 .04 ND Q41603D 

Mercury 
ND .32 ND Q41603D 

Zinc 15.7 15 ND Q41603D



@ ae a 
TABLE 1: QUALITY ASSURANCE DATA wer Be Nee 

EPA METHOD - 6010/7000 SERIES METALS (SR72) 

ee | Blank | concen.) | Onepiked| concen,| ¢ | =| | 
he ee Compound | Gengen. | Added | Recov'| Sample | Added | Recov| First | Second | RPD | Batch # ae | oe ee | ome oe | od | 

Arsenic ND 16.6 82 087 7.77 95 087 . 063 33 Q41603 
Cadmium ND 5 80 ND 50 94 ND ND | 0 Q41603 
Chromium ND 0 - -1510 1.98 89 -1510 -1464 3 Q41603 
Cobalt ND 0 - ND : 4.96 88 ND ND 0 Q41603 
Copper ND 160.0 93 .4119 2.48 89 -4119 -4093 -6 | Q41603 
Lead ND 2 100 .087 3.88 | 111 . 087 097 11 Q41603 
Manganese 013 10.5 86 80.7069 4.96 68 80.7069 82,8882 3 Q41603 
Mercury ND 8 100 ND .20 | 111 ND ND 0 Q41603 

bo Zinc ND 127.0 79 1.7614 4.96 84 1.7614 1.8097 3 Q41603 

t 
N 

|



azleton Chain of Custody Record and Analysis Request , 

"LElcomn Madan Uconi S71 , Enclose with NES I. send to: cont HES ea te Ta 

/ ° ; vam ° 203 fo. ET FV 

Facsimile 608-233-0502 515 Science Drive Madison, Wreconsin 53711 Ser LMNk 

pany Name and Address (Please Type or Print ProjectNo.  |pplectName fecg JUL 22 1994 Wi y 

Be ee an =f LOLF MY tated EAintimtGy Date Entered -22-74 
Leeeens Rad wi SY307-O.0r pT URL MOO AB EC__-= BF, 
Name of Submitter Phone No. 

Kier lanerepouat NY YA 250 eo is & £ C O PY 
Send Reports To: Send Invoice To: 6 © @ S f 
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| Turtle Trapping Results |



Table 1. Turtle Marking Summary, Crandon Project 1994. 

Painted Turties Number Codes (Starting at Head) Common Snapping Turtle (Starting at Tail) Recaptures 

| ID# (1) Site Trap # Sex ID# — Site Trap # Sex ID# Site Species Trap# Sex 
0-1 Ground Hemiock Lake (A * F 0-1 Z22 Wetland (Adj. To) *(2) F "0-4  2a2Wetland  Snappin 1 FO 
0-2 L.Sand Lake (Adj. To) * F 0-2 Swamp Creek (Discharge 18 M 2-1 217 Wetland Painted 7 M 

0-4 Z17 Wetland 7 F 0-3 Swamp Creek (Mole Lake) 6 M 2-2 Swamp Creek (Mole L Painted 6 F 

0-7 Skunk Lake 4 F 0-4 222 Wetland 1 F 4/3-0 Deep Hole Lake Painted 9 F 

0-8 Skunk Lake (Adj To) *. F 0-5 Mole Lake 17 F 7-10 Mole Lake Painted 17 F 

0-9 Skunk Lake 3 M 0-8 Mole Lake 18 F 

0-10 Deep Hole Lake 10 F 0-9 Skunk Lake 4 M 
Q-11 Deep Hole Lake 9 M 1-0 Hemlock Creek 12 M 

0-12 212 Wetland 7 F 1-2 Swamp Creek (Discharge 16 M 

1-0 Z12 Wetiand 7 F 1-3 Swamp Creek (Discharge 16 M 

1-1 L. Sand Lake 15 F 1-4 Deep Hole Lake 10 M 

1-2 Hemlock Creek 12 F 1/2-0 LSand Lake 15 M 

1-3 Skunk Lake 4 F 2-0 Skunk Lake 3 F 

1-4 222 Wetland 1 M 2-1 Mole Lake 17 M 

1-7 Duck Lake 19 F 2-1 Deep Hole Lake 11 F 

1-8 Duck Lake 19 F 3-0 Duck Lake 19 M 

1-9 Skunk Lake 4 F 40 Swamp Creek (County K) * F 

1-10 Skunk Lake (Adj.To) * F 5-0 Swamp Creek (Discharge 16 F 

1-11 Deep Hole Lake 8 F 9-0 Z2 Wetland 2 F 

1-12 22 Wetland 2 M . 
2-0 Mole Lake 17 M 

2-1 222 Wetland (Adj.To) * F 

2-1 Duck Lake . 20 M 

2-2 Swamp Creek (Mole Lake 5 F 

2-3. LSand Lake 15 F ] 
2-4 F16 Wetland (Adj.To) . F , Sy 2 

2-7 F25 Wetland (Adj. To) * F mam UK LN! 
2-8 F25 Wetland (Adj.To) * F A fet 
2-8 Deep Hole Lake (Adj.To) * F OO sehen EEE Me ASR < 3 

Ma eI AS Ee ee Fae 
2-10 Swamp Creek (Discharge 16 F . ome Oe be ge | Nabe 
2-11 Swamp Creek ‘Discharge 16 F y oes . oo Pee ES “ates 
2-12 217 Wetland 7 M | Friese de Non 4 
3-0 Skunk Lake 4 M bg to ae we pes : 1. eA 

3-1 Swamp Creek (Discharge 16 F Bee Sr Ne AON 
3-2 Skunk Lake 3 M eo STEEN 5 
33  _Z17 Wetland 7 M Rea ee Wet 
34 Transect 38 * F Ns US SAS | 
3-7 Z17 Wetland 7 F ee Mee, re ea 
3-8 Z17 Wetland 7 F PME Oe a. Lee od 6 
3-9  Z17 Wetland 7 M Ne as or hes 
3-10 Skunk Lake 3 F ao oem oa 
3-11 Deep Hole Lake 10 OM i RB NBL 
3-12 Deep Hole Lake 14 F oe e yt vo ad are ane 
4-0 Skunk Lake 3 M oN see - ot mw vA 

4-1 Deep Hole Lake 8 M wes ce mag 
4-2 Skunk Lake 3 M va, if “~~ ae on 8 
4-3 Skunk Lake 3 M < oF “. olny 
4-4 Skunk Lake 3 F mo * Me ne Lo 

4-7 Swamp Creek (Mole Lake 5 F Mae tthe. J YO 
4-7 Z2 Wetiand 2 F WORST Pf mney “Ss 
4-8 Swamp Creek (Discharge 16 M 7 arid tro pe fia Y 410 

4-9 Deep Hole Lake 9 M Me eta poe re — in? , ad 
410 Land Lake 15 OF RIE yy 
411 Deep Hole Lake 9 M Sed gi 

412 Deep Hole Lake 8 M ee ID 
7-0 22 Wetland 2 M 

7-1 217 Wetland 7 F 

7-2 217 Wetland 7 F 

7-3 Z17 Wetland 7 F 

7-4 Swamp Creek Hwy 55 (Ad * F . 

7-8 Mole Lake 16 OO# Diagram code scheme for turtles 
7-9 Mole Lake 17 M ° 7-10 Mole Lake 18 Each number 1-12 represents a filed marginal scute from 

7-11 Mole Lake 17 M either side of the turtles carapace. 
7-7 Swamp Creek Hwy 55 (Ad * F Example code 2-1 would represent filed marginal scute #2 

ee ma ve _ | on the left side and #1 on the right side of the carapace. 
8-3 Mele ake 17 M In this scheme the painted turtle code start at the 

8-4 Mole Lake 17 M head and snapping turtle start at the tail. 
9-0 217 Wetland 7 F 

10-0 222 Wetland 1 F 

12-0 Duck Lake 20 F 

4/20 Deep Hole Lake 10 F 

© 4/3-0 Deep Hole Lake 9 F 

(1) Each captured turtle was marked with a unique series of notches on the marginal scutes. 

(*) incidental captures by hand. 

3 e 9-5-1



Figure 1. Painted and Snapping Turtle Numbers by Day of Capture, Crandon Project. 

June 1994 June 1994 
Female Painted Turtle Captures by Day Male Painted Turtle Captures by Day 

a6 ) N a6 , N N: 
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Figure 1.(cont) Painted and Snapping Turtle Numbers by Day of Capture, Crandon Project. 
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re Summary of Small Mammal Trapping Results — }



Table 1 

® Pitfall Trap Capture Totals 

SPECIES = —«1BY 1p? 2B 2p 3B SP 4B AP SB SP 68 GP 78 TP 88 8P 9B 9P TOTAL $ EXTRA? 
Rlarina brevicauda _ o oO ee ~ - mses 4 ~~ gy ee 

Sorex arcticus 11 1 1 2 1 2 9 

‘Sorex hoyi 22-223 Pea yy 4g a 
| 

Sorex palustris 1 1 2 1 

fondylura cristata: eee OE Ae dea ome er 8 2 hen ace 2 os | ° TSR - . He ee am - 7 | os ) a | ; | SS 

Peroayscus leucopus | 1 1 1 4 

© SOS pmcelats 6 EEO Page ES 

Clethrionoays gapperi 21 1 21 21 8 23 «21 «3 «64 6 2 1 4 1 41 

Merotus pemsylvanicus Te A ST ds Pb Bs 

Napaeozapus insignis 2 1 1 | 5 

fapus hudsonius Pot Wek BOS 4 3S 2 PO eT 2 6 
es we AEE nt ae ok Tete oh harps vee ee a / 

TOTAL 22 31 33 40 35 44 29 51 26 40 36 31 53 48 12 9 44 13 567 21 
On 

© 
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Table 1 (Continued) 

© 

SPECIES a 108 10P 118 11P 128 12? 138 13P 148 14P 158 15P 168 16P 178 17P 188 18P TOTAL % EXTRA 

wreneceeoccoressssse ee wer ees ses ses Sema sesame seses y 7 ser 4 woe see 

Sorex arcticus 2 5 4 2 1 41 1 2 4 22 

ee ; 1 Boa , 12 

Sorex palustris 2 2 

Peromyscus leucopus 2 2 

Clethrionosys gapperi 4 4 4 | 1 2 3 3 1 209 

eR a Oe ee gp eg 

Napaeozapus insignis 9 4 6 

fapus budsonius RT Mn 

TOTAL i 5 2 2 32 13 6 $ Uo § 7 8 TS 1 15 20 4 228 

"RB" indicates that the pitfall was located along a barrier. 
2p" indicates that the pitfall was not located along a barrier. 

‘EXTRA = water shrew, one night set at Duck Lake. 

© 
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; Table 2 

Pitfall Trap Capture Phenology 

DATE. BLOR’ SOAR SOC] SOHO SOPA COCR MUNI PELE PEMA PESP CLGA 4HIPE SYCO WAIN ZAKU Total 

5/09/94 
| ; 

§/20/94 1 | 
—- 

—§/21/94 - 
) 

5/23/94 
5 

5/24/94 i 

I 
; 

5/26/94 " oo EE Ge Se 

29 a | 0 

5/29/94 
5 

5/30/94 
5 

S98 

F029 0 

6/04/94 
5 

6/05/94 1 | 
} 

1 

6/10/94 
; 

6/11/94 
5 

7 

6/16/94 
; 

6/17/94 13 2 5 4 24 

277) 
6/19/94 ) 

ee 

6/20/94 
} 

6/21/94 6/22/94 1 5 
( ; Tr 

6/23/94 
5 

6/24/94 Ok 
6/25/94 

* 

6/26/94 
} 

Ot 
6/28/94 l 5 9 1 3 5 5 

6/29/94 4 1 1 i i 4 07 

6/30/94 
dd 

T02/94. 
SEERA ) 

703/94 
eS 

7/04/94 
5 

TYOB94 ae I oe on a . 
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Table 2 (Continued) 

DATE ‘BLBR ‘ -sopn S001 SOHO SOPA COCR MUNI PELE PENA PESP CLEA MIPE SYCO NAIN ZAHU ‘Total © 

7/10/94 
0 

7/11/94 
0 

7/12/94 g 1 1 6 Ss. al 
7/13/94 9 - | 3 1 2 2 17 

7/14/94 

| 6 

7/15/94 7 
} j 10 

7/16/94 
0 

7/17/94 15 1 1 2 19 

7/18/94 
0 

7/19/94 1 9 2 2 2 3 9 49 

7/20/94 13 2 2 } 18 

7/21/94 
| 0 

7/22/94 
0 

7/23/94 4 j 2 7 

7/24/94 — 7 } - | | 7 

7/25/94 © | OO , | 7 - oO 

7/26/94 1 6 | ae OY 3 - rs || 

7/27/94 4 j \ 6 

7/28/94 
| 0 

7/29/94 
0 

7/30/94 Be . oo _ | |  ) 

YH UB - 8 | 

8/01/94 4 46 1. er, as | | 2 7: 

8/02/94 
: 0 

8/03/94 14 3 2 1 1 21 © 

8/04/94 1 32 j 3 ] j 39 

8/06/94. 2 | ee re rr ie 

8/07/94 —_ 8 20 ] - l |  §-. 5 1 1 2 44 

8/08/94 } 14 } 1 \ 18 

8/09/94 1 1 11 l 1 15 

8/10/94 3.3 2 3 ! 6 49 
g/ii/ati ti 9 | ~ | i AD 

B/12/94 - | oO 0 

8/13/94 | | | ° So 0 

8/14/94 
0 

8/15/94 2 48 6 1 4 2 2 4 7 16 

8/16/94 3 19 } 1 1 25 

8/17/94 3 8 

8/18/94 3 21 2 2 3 31 

8/19/94 1 5 i 7 

8/20/94 1 5 l \ j 9 

8/21/94 } 
1 

8/22/94 2 2 

8/23/94 
0 

8/24/94 i 2 i 4 

8/25/94 
0 

8/26/94 
0 

8/27/94 
0 

8/28/94 
0 

8/29/94 0 @ 

8/30/94 0 

8/31/94 
0 
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Table 2 (Continued) 

DATE | Bier’ SOAR SOCI SOHO  SOPA COCR MUNI PELE PEMA PESP CLGA MIPE SYCO NAIN ZAHU Total 

10/23/94 | 1 

ee a 

1 BLBR = _ Blarina brevicauda 
SOAR = = Sorex arctica 
SOCI = _ Sorex cinereus 
SOHO = _ == Sorex hoyi 
SOPA = _ Sorez palustris 
COCR = _— Condylura cristata 
MUNI = Mustela nivalis 
PELE = _ Peromyscus leucopus 
PEMA = _ Peromyscus maniculatus 
PESP = _ Peromyscus species 
CLGA = _ Clethrionomys gapperi 
MIPE = _ Microtus pennsylvanicus . 
SYCO = _  Synaptomys cooper 
NAIN = _ = Napaoezapus insignis 
ZAHU = = Zapus hudsonius 
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Table 3 

Combination Trap Capture Results at Pitfall Sites 

Site 1 | Site 3 Site 11 Site 17 
Species’ 1 Museum Ss. 1 Mouse tr. 1 Live trap 3 Museum s. 3 Mouse tr. 3 Live trap j11 Museum s. 11 Mouse tr. 11 Live trap | 17 Museums. 17 Mouse tr. 17 Live trap Total 

a ee 
Sa 3 | 0 
Sc 7 3 4 l 1 9 | 

Sh | 0 

Sp 0 

Ce 0 

He ee a, 
Gv ot | 0 
Ts | | : L ! 0 

PI _ 1 | | _ 7 12 ‘ 24 
Pa | or: 1 2 i | 7 
Ps | 1 | ] 2 

Soo 
Mp 7 | | : : ] | 1 2 

Ki | | 1. 2 3 
lh l 1 2 \ 5 

TOTAL 2 9 6 7 ll ll 4 14 21 4 85 

Oo ' Bb = _ Blarina brevicauda 
° Sa = Sorex arctica 
° Sc = Sorex cinereus 

o Sh = Sorex hoyi 
on So = _ Sorez palustris 

Cc = Condylura cristata | 

Me = Mustela nivalis 
Gv =  Glaucomys volans 
Ts = Tamias striatus 

Pl = Peromyscus leucopus 
Pm = _ Peromyscus maniculatus 
Ps = _ Peromyscus species 
Cg =  Clethrionomys gapperi 
Mp = _ Microtus pennsylvanicus 
Sy =  Synaptomys cooperi 

i = Napaoezapus insignis 
@: = Zapus hudsonius © ©



eS Table 4 

Combination Trap Site Phenology 

DATE Bhi Sa Sc OSh:)~=COSp)~SCUCc:~CWMMe~SCOSS)~SCP)SSCiSCés Co Mp Sy Ni Zh  YOYAL 

8/09/94 1 2 3 
~Svyye ~ De ey 2 “tO CE 

8/11/94. bE j 2 1 4 l 10 
8/12/94 | a 2 2 
IT 

8/14/94 1! 12 1 41 4 
8/15/94 2 ! 1 4 

FE Ym lb 
8/17/94 | | ol 1 2 
8/18/94. : 2 or 2 6 

8/20/94 1 i 
8/21/94 1 2 1 1 1 6 

_ 8/23/94. bo Be OO a ae on 4 1 9 
“8/24/94 oo 1 ! 2. SL ne ee 

@ 4 0 9 0 0 0 4 0 60 4 #7 228 2 9 3 4 85 . 

1 Bb = _ Blarina brevicauda 
Sa = Sorex arctica 
Sc = Sorex cinereus 
Sh = _ Sorex hoyi 
So = _  Sorez palustris 
Cc =  Condylura cristata 
Me = Mustela nivalis 
Gv = _ Glaucomys volans 
Ts = Tamias striatus 
Pl = Peromyscus leucopus 
Pm = _ Peromyscus maniculatus 
Ps = Peromyscus species 
Cg = _ Clethrionomys gapperi 
Mp = _ Microtus pennsylvanicus 
Sy =  Synaptomys cooper 
Ni = Napaoezapus insignis 
Zh = Zapus hudsonius 
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Table 5 

Capture Totals for Mammal Snap Trap Transect A 

Dh & >. | ’ P Ae : } ra p 4 ny Ni ! Of; NU JIE 

1 4 1 1 6 3 

2d 

oe | 2. > ee ee _ ii | _ 4 | 

6 1 3 4 2 

7 2 2 4 8 3 

epee se _ 4. | | 8 _ 3 

12 2 7 9 2 

132 ] 1 1 2 7 5 

ROIS eRe EG ke Rb Doe Se Sone eg 

EE a Eg Bs 
2 EE EanUPS ey eI eR ee, a j _ a oe yan ae L es oe ge ) 

18 j 1 1 

193 | 1 1 § li 5 

2m dD 

CBee Se, SR BM © 

24 5 4 1 1 41 10 6 

25 2 8 2 1 1 14 9 

_ mS 
27.1 | | i 1 3 7 5 

28 2 \ 4 1 8 4 

29 fe 

30.2 4 5 4 13 4 

Jl 5 6 1] 2 

_ 3 1] lL dd dd 
8 5 1 2 2 i 2 1 4 > 

_ OH OO S S 

1 Bb = _ Blarina brevicauda 
Sa = _ Sorex arctica 
Sc = Sorex cinereus 
Sh = Sorex hoyi 
So = _ Sorez palustris 
Cc =  Condylura cristata 
Me = Mustela nivalis 
Gv = _ Glaucomys volans 
Ts = Tamias stnatus 
Pl = Peromyscus leucopus 

Pm = _ Peromyscus maniculatus © 

Ps = Peromyscus species 
Cg =  Clethrionomys gappert 
Mp = Microtus pennsylvanicus 

Sy =  Synaptomys cooperi 3.9-6-8 
Ni = Napaoezapus insignis 
Zh = Zapus hudsonius



@ Table 6 

Capture Phenology for Mammal Snap Trap Transect A 

Date Bb Sa Sc Sh SP Cc Me _—Gv Ts P} Pa Ps Cg Mp Sy Ni Lh Total 

B/0K/9 ee dB 2 1 2 1 10 
8/05/94. J yd oe | ___ 2 5 2 l 2 15 

8/06/94 | 4 2 9 3 19 

8/07/94 2 ] 1 6 1 4 1 16 

8/08/94 3 1 2 6 1 8 #2 

8/09/94 Bn 6 $4 4 
Bf10/94 PB i | = - 5 | § : 3 3 23 

8/12/94 1 3 1 3 3 3 2 16 

8/13/94 1 5 5 3 3 3 1 2i 

8/14/94 3 3 | __! 2 } 4 2 6 28 

e BYIS/Ie ee De 1 i 1 12 

(816/98 eB ga a 
© 8/18/94 6 1 2 4 4 4 16 

——___ 12 6 BO 8 

' Bb = _ Blarina brevicauda 
Sa = Sorex arctica 
Sc = Sorex cinereus 
Sh = Sorex hoyi 
So = _ Sorez palustris 
Cc =  Condylura cristata 

Me = Mustela nivalis | 
Gv = _ Glaucomys volans 
Ts = Tamias striatus 
Pi = Peromyscus leucopus 
Pm = _ Peromyscus maniculatus 
Ps = Peromyscus species 
Cg = _ Clethrionomys gapperi 
Mp = _ Microtus pennsylvanicus 
Sy =  Synaptomys cooper 
Ni = Napaoezapus insignis 
Zh = Zapus hudsonius 
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Table 7 

Capture Totals for Mammal Snap Trap Transect B © 

SITES ab _Sa__Sc Sh Sp Cc He Gv Ts Pl Pm Ps Co Mp Sy Mi Zh TOTAL INDY. TOTAL SPEC. 

3 . 8 1 9 2 

4 6 2 2 2 12 4 

5 5 2 4 8 _s 

oS 6° Oe 2 10 ome o* ee a : ee ol. Po : 12 3 

eee Tg ee BS a Ds Shh 8. sw 1 

9 2 1 4 1 5 4 

10 l 2 5 2 10 4 

egies fe APE Se ee De ve Bo 

ee ee eee eee eee ee 

15 5 1 3 9 3 

16 8 } 9 2 

TAB ae WO ee Me 

A Ihe Re Se BER Soe eg 
Soe De 

21 1 1 1 
2 3 4 © 

22 8 2 1 1 12 4 

23 3 1 1 5 5 

24 | 1... a | 3 2 | 6 3 

25 200°C CO 5 7 2 

26 2 a 3 

2] 7 1 l 1 10 4 

28 Ci ] 1 3 1 7 5 

gp 
300 4 | | 1 6 3 | 

OL. 5 Ul a 1 1 7 3 

33 3 4 2 2 6 17 5 

1 Bb <= _ Blarina brevicauda 

Sa = Sorex arctica 

Sc = Sorex cinereus 

Sh = _ Sorex hoyt 
So =  Sorez palustris 
Cc = Condylura cristata 
Me = Mustela nivalis 

Gv = _ Glaucomys volans 
Ts = Tamias stratus 

| = Peromyscus leucopus 

Pm = _ Peromyscus maniculatus 
© 

Ps = Peromyscus species 

Cg =  Clethrionomys gappert 

M = Microtus lvanicus 
Sy = Synaptomys cooper 3.9-6-10 
Ni = Napaoezapus insignis 
Zh = Zapus hudsonius



e Table 8 

Capture Phenology for Mammal Snap Trap Transect B 

Date Bb’ Sa Sc Sh Sp Cc_He Gv Js Pl Pm Ps Co Mp Sy Ni Zh. Total 

8/05/94 1 | 2 d 2 6 

_f/og/og 
8/07/94 5 \ Lt 4 3 $3 2 UW 

8/08/94 3 1 5 4 1 1 2 17 

_ajoyog 
8/10/94 17 | 5 2 5. 29 

8/11/94 17 oo 1 2 2 4. 2 28 

A/i2/94 
8/13/94 16 | 5 | 1 2 1 24 

8/14/94 131 5 1 1 19 

B/i5/94 NB 

BAITING, Mr 

8/19/94 ll 2 1 3 17 

_— 39 0 0 0 0 3 27 +19 8 36 O 0 25 6 259 

' Bb =_ Blarina brevicauda 
Sa = _ Sorex arctica 
Sc = Sorex cinereus 
Sh = Sorex hoyi 
So = _ Sorez palustris 
Cc = Condylura cristata 
Me = Mustela nivalis 
Gv = _ Glaucomys volans 
Ts = Tamias striatus 

| = Peromyscus leucopus 
Pm = _ Peromyscus maniculatus 
Ps = Peromyscus species 
Cg =  Clethrionomys gappert 
Mp = Microtus pennsylvanicus 
Sy =  Synaptomys coopen 
Ni = Napaoezapus insignis 
Zh = Zapus hudsonius 
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| e pendix 3.927 

Report on the 1994/1995 Survey for | 
~ = Botrychium mormo in Northeastern Wisconsin |



Foth & Van Dyke 
© Memorandum 

October 7, 1996 

TO: Jerry Sevick, Foth & Van Dyke 

CC: Don Moe, Crandon Mining Company 
Master File 

FR: Gary Fewless, University of Wisconsin - Green Bay SF tebe 
Ron Steg, Resource Management Group, Inc. kes 

RE: Report on the 1994/1995 Survey for Botrychium mormo in Northeastern Wisconsin 

A search for rare vascular plants was conducted in 1994 on the proposed Crandon Mining 
Company project site near Crandon in Forest County, Wisconsin. During the course of that 
study several populations of Botrychium mormo Wagner (Goblin Fern) were found on the 
project’s TMA site, on adjacent properties, and in the Nicolet National forest within the general 
area of the project site. Botrychium mormo is a Wisconsin Endangered species and is considered 
a concern species (category "C2") at the federal level by the U.S. Fish and Wildlife Service. 

®@ The discovery of a substantial number of new populations of B. mormo in 1994 was unexpected 
and posed questions regarding the rarity of this species in Wisconsin. Subsequently, further 
Surveys were conducted in 1995 over a broader area as a contribution toward a better 
understanding of the status of this species. This report summarizes the findings of both the 1994 
and 1995 surveys. Some implications for the life history and population biology of B. mormo are 
inferred from observations made during this study and from the literature. 

Botrychium mormo 

Botrychium mormo Wagner, the "Goblin Fern", is a very small and inconspicuous plant 
(Figure 1). Indeed it went largely unnoticed until the second half of the twentieth century, and 
was not Officially published as a valid species until 1981 (Wagner & Wagner, 1981). 

Each B. mormo plant consists of a single stem with one small leaf (trophophore) and a small 
spore-bearing branch (sporophore). In general they are pale green and appear to be very 
succulent. Individual plants vary considerably in size although most Wisconsin plants observed in 
this study have been less than 8 cm tall and many were in the 2 to 5 cm range. The abundant 
leaf litter on the forest floor at many sites further diminishes the apparent height of the plants. 
In fact, many plants are completely covered by the leaf litter in early summer, and some 
researchers believe that plants can remain buried throughout the growing season. The 
supporting hypothesis contends that B. mormo has a strong fungal association which permits it to 
survive even though covered by the leaf layer and unable to photosynthesize (Johnson-Groh and 

© Farrar, 1994). | 
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Preferred habitat for B. mormo is rich mesic forest dominated by sugar maple, basswood and 

sometimes beech (Wagner & Wagner, 1993). Although plants at known sites have been observed © 

by early June, most plants reach maximum size and are most detectable in August and 

September. 

B. mormo is known only from Wisconsin, Minnesota and Michigan (Figure 2) and published 
accounts of frequency and abundance are scarce. Prior to the 1994 survey it was known from 
five counties in Wisconsin, of which only three sites in two counties were known to be active with 
a total of 27 individuals (Trick, 1994). In 1994 and 1995, three additional sites for B. mormo in 
Taylor County were reported by Chequamegon National Forest botanists (Tans, 1996). Other 
than the Wisconsin populations, B. mormo was known from seven counties (Beltrami, St. Louis, 

Itaska, Cass, Polk, Clearwater, and Mahnomem Counties) in Minnesota, with 53 separate | 

"colonies" or populations according to John Casson of the Chippewa National Forest (Tans, 
1996), and from eight sites in seven counties in Michigan of which the current status was largely 
unknown (Tans, 1994). 

Methods 

In 1994 a survey was conducted for all rare vascular plants on and near the proposed Crandon 
Project site in Forest County, Wisconsin (Foth and Van Dyke, 1995). Various portions of the 

rare plant survey were timed to coordinate with the period of highest detectability for each 
species and early survey work focused on identifying appropriate habitats for each species. A list 
provided by the Wisconsin Department of Natural Resources (WDNR) identified Botrychium 
mormo as one of the rare plant species known to exist within the general area of the proposed 
project site and, based on known habitat preferences, several sites within the study area were 

identified as likely habitat for B. mormo. These sites were searched in August of 1994 and © 
several populations were found. When other survey work on the project site was completed near 
the end of August, the B. mormo searches were extended into adjacent areas and several 
additional sites were found. All populations within individual sites were marked with flagging 
tape, their locations were recorded and noted on U.S.G.S. topographical maps, and most of the 
individual plants were marked with small, brightly colored plastic markers. As a matter of 
convention, individual sites have been typically labeled numerically (e.g., 1, 2, 3, etc.). 

Populations within individual sites have been typically labeled by the year they were found (e.g., 

94-01, 94-02, etc.). Each site had at least one population of B. mormo consisting of one or more 

plants. At some sites, multiple individual groups of B. mormo were found that were far enough 
‘ apart not to be considered part of the same population, yet not far enough apart to be 

considered separate sites. In these instances, an alphanumeric suffix (e.g., 94-09A, 94-09B, etc.) 

was used to distinguish the separate populations within the site. During the winter of 1994/1995, 

evaluation of the information concerning the new discoveries in 1994 led to a decision by 
Crandon Mining Company to further investigate the distribution of B. mormo in northeastern 

Wisconsin in 1995. 

The 1994 B. mormo populations on and near the proposed project site (populations 1994-01 
through 1994-11) were relocated and monitored periodically during 1995. In late September, 

populations 94-3, 94-4, 94-10, and 950824B were carefully examined, with William Tans and 

Archie Wilson of the Wisconsin Department of Natural Resources. Fifty-two individual plants of 

B. mormo were marked with aluminum wire and numbered tags and the location of each plant 

was recorded relative to two permanent polyvinyl chloride reference posts at each site. This 

procedure will allow more accurate monitoring of these populations if it is necessary. © 
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The 1995 surveys were designed to identify other populations of B. mormo in the region around 
© the Crandon Project site and focused on as yet unexplored portions of Forest County and the 

adjacent counties of Florence, Marinette, Oconto, Langlade, Oneida and Vilas, which is referred 

to as the primary study area. Limited surveys were also conducted in Gogebic and Iron Counties 
in Michigan. The primary study area is shown in Figure 3. Surveys began by identifying the 
areas of best habitat within the specified area, based primarily on experience gained with the 
populations found in 1994. The surveys focused on public lands, especially the Nicolet National 
Forest, although county and state lands were also included in the search. Based in part on the 
previous experiences of team botanists and in part on Nicolet National Forest GIS maps which 
identified larger tracts of northern hardwood forests, areas of appropriate habitat were identified 
and mapped by visual surveys conducted along forest roads during June and July. In August a 
search of these areas was begun. 

The search team included a core of six botanists including four of those from the 1994 survey. 
This team was joined by biologists of Foth and Van Dyke, the WDNR, Nicolet National Forest 
and the U.S. Fish and Wildlife Service for a portion of the survey work. The searches began 
with eye training at known sites to develop familiarity with the habitat and with the appearance 
of the species. Individual areas were then carefully searched by arranging the botanists in a line 
and systematically walking slowly back and forth across the area until the intended area was 
covered. An effort was made to strike a balance in walking speed which provided a good 
likelihood of finding the plants, while allowing a reasonably large area to be searched. 

For each area searched, a name was assigned, the location was recorded, the general habitat type 

was noted and a list of all vascular plant species noted was kept. If B. mormo plants were found, 
the immediate area was then searched more thoroughly to assess the number of visible 

© individuals present. Generally team members did not try to uncover buried individuals or to 
discover additional individuals by removing the leaf litter. Because the goal was to investigate 
the distribution of this species in northeastern Wisconsin, the team did not attempt to 
exhaustively search the entire area of available habitat at each location, but rather once a 
population had been found and documented, the team moved to search another area. . 

For each new population the site was marked with flagging tape and colored plastic markers 
were placed at each individual B. mormo plant, for future reference. A list of vascular plant 
species within one meter of any B. mormo plant and a list of species within three meters of any 
B. mormo plant was also recorded. If broken or partially eaten plants were noted they were 
salvaged for herbarium vouchers. Vouchers of B. mormo from the 1994 field work were 
annotated by W.H. Wagner, Jr. The 1995 vouchers are awaiting annotation by Dr. Wagner. 

In addition to the botanical surveys, a limited soil survey was conducted in 1995 near eight of the 
B. Mormo populations that were located in 1994 (i.e., populations 1994-01, -03, -04, -05, -06, -09, 
-10, -11). At each population, at least one hand auger boring was advanced to a depth of 24 
inches, or refusal. The soils were characterized with respect to color, texture and structure, 

moisture and organic content, and evidence of mottling. The focus of this soil survey was to 
begin to develop an understanding of the soil characteristics in the immediate vicinity of active B. 
mormo populations. 

Results 

© The 1994 survey on and near the Crandon Project site discovered 16 new populations of 
B. mormo at 15 sites in eight sections and in two counties, Forest and Langlade. A total of 116 
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individual plants were noted. One of the 1994 sites (#7) did not produce any visible B. mormo 

plants in 1995. © 

In 1995 approximately 160 areas with high potential for B. mormo in six counties in Wisconsin 

and two counties in the upper peninsula of Michigan were identified. Ninety-three of those 

areas were searched and B. mormo was found at 27 new sites, including the first county records 

for Marinette, Oconto and Florence Counties in Wisconsin and Gogebic County in Michigan. A 

total of 30 new populations with 480 plants were noted at the new sites and two new populations 

were noted at Site #12 which was originally found in 1994. Figure 4 shows the general location 

of the new sites identified in 1995 as well as those identified in 1994. 

Of the 32 new populations identified in 1995 there was an average of approximately 15 plants per 

population. Nineteen populations had fewer than ten plants each (including 13 populations of 

one or two plants each), six populations had ten to 19 plants each, and seven populations had 

more than 20 plants (the largest population. was 123 plants). Together with the 16 populations 

found in 1994 a total of 48 new populations were identified in this study. Another Michigan 

population (site 950816A) represented by a single plant was reported by one of the team 

botanists from work done in 1994, apart from this project. 

In general, the habitat within which the new B. mormo sites were discovered in 1994 and 1995 is 

mesic forest dominated by Sugar Maple (Acer saccharum) with Basswood (Tilia americana) 

regularly scattered throughout. The canopy was generally full or nearly full and the understory 

and ground layer (in August) were typically very open. Forests of the 1994 sites revisited in 

spring of 1995 appeared to have abundant growth of spring ephemerals and it is likely that the 

new sites are similar in that regard. © | 

Other deciduous tree species on the B. mormo sites were typical of mesic forest in this region, 

including White Ash (Fraxinus americana), Black Cherry (Prunus serotina), Ironwood (Ostrya 

_ virginiana), Yellow Birch (Betula alleghaniensis), White Birch (B. papyrifera), Red Oak (Quercus 

rubra), and sometimes a few Beech (Fagus grandiflora), Largetooth Aspen (Populus 
grandidentata) and Trembling Aspen (P. tremuloides). Conifers were not present in significant 

numbers, although some stands had a few scattered Eastern Hemlock (Tsuga canadensis) and/or 
Balsam Fir (Abies balsamea). 

The trees in the forests containing B. mormo were "second growth" and often of relatively small 

diameter, but they were generally the most mature areas available. The understory was sparse 

and the commonest shrubs were Leatherwood (Dirca palustris), Gooseberry (Ribes Cynosbati) and 

Red-berried Elder (Sambucus pubens). Although the B. mormo plants often had few very close 

| associates, common groundlayer species (visible in August) in the vicinity included Twisted Stalk 

(Streptopus roseus), Solomon’s Seal (Polygonatum pubescens), Sweet Cicely (Osmorhiza claytont), 

Canada May Flower (Maianthemum canadense), Lady Fern (Athyrium filix-femina), Wild 

Sarsaparilla (Aralia nudicaulis), Pennsylvania sedge (Carex pensylvanica), Blue Cohosh 

(Caulophyllum thalictroides), Oak Fern (Gymnocarpium dryopteris) and seedlings of Acer 

saccharum. 

Monitoring of the 1994 sites in the spring of 1995 suggests that spring ephemerals can be 

abundant in these forests and Spring Beauty (Claytonia caroliniana), Dutchman’s Breeches 

(Dicentra cucullaria), Bellwort (Uvularia grandiflora), Common Trillium (Trillium grandiflorum), 

and Bloodroot (Sanguinaria canadensis) seemed to be common. © 
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Many of the populations of B. mormo appeared to be associated with the "tip-up mounds" which 

6 are a common feature of the mesic forest. The soils in the vicinity of the B. mormo sites were 

generally covered by a well-developed layer of matted, dead (mostly Acer saccharum) leaves from 

the previous year. Based on soil samples from eight of the 15 sites discovered in 1994, a 3- to 

4.5-inch layer of damp, loose, organic topsoil containing abundant roots and woody debris was 

found below the leaf mat. This layer was generally underlain by a gray colored silty clay or sandy 

clay layer one-half to four inches thick which, in turn, was generally underlain by a light gray silt 

or silty sand layer and brown silts, sands and clays. 

Discussion 

Clearly, the results of the 1994/1995 surveys indicate that B. mormo is more common in 

northeastern Wisconsin than was previously believed. Previous low estimates reflect the plant’s 

very small size and the relatively small number of person hours dedicated to the task, considering 

its difficulty. Also, the number of individuals at any site can be very small. In some cases only 

one plant was found, despite intensive searching. Such sites are very difficult to find and it 

seems likely that many sites have and will continue to escape detection. Even where the plants 

are found to be more numerous they are usually very localized in distribution. Therefore only a 

very small portion of the area which appears suitable to support this species is actually occupied 

by visible plants. 

Accounts from other botanists who have worked with this plant suggest that population size at 

any site can vary dramatically from one year to the next (Casson, et al., 1994). Apparently dry 

years produce very few visible plants and there may be other variables which affect yearly 

abundance of plants. This variability in number of visible plants can contribute to the difficulty 

© of finding new populations. Some populations may be overlooked if that site is surveyed in a 

year in which populations are small. Given the large area of potential habitat and the limited 

resources to search for this species it is likely that a site once searched unsuccessfully could be 

searched again at a different time and some populations found. For example, site #7 from the 

1994 survey consisted of two small plants which were clearly marked, but neither reappeared in 

1995 despite repeated searches. This site could not have been found during 1995. 

Also, there is some question as to the implications of a low population year in terms of the 

stability of the species on any given site. If a low number of individuals represents a period 

during which most plants survive under the leaf litter and then reappear during subsequent years 

then it may be difficult to find that population, but it suggests a certain level of stability. If the 

low number of individuals represents mortality of a large part of a population then there are 

questions concerning long term survival of this species through these periods of low numbers. 

That is especially true if the reproductive potential and dispersal ability of the species are limited. 

Given the unsuccessful efforts of previous attempts (including those of some members of this 

team) to identify new populations at other locations it is possible that the conditions of the last 

two years were highly conducive to the growth of this species. It is worth noting that even within 

a year in which plants are easily visible, the season of the search is important. On sites 

monitored during 1994 and 1995 it was obvious that some plants emerged early, but senesced or 

were otherwise absent from the site later. Such plants would not have been noted in a late 

search. Other plants emerged very late (some in late September and early October in 1994) and 

would not have been found even during an August search. For populations of small size it seems 

© possible that an occupied site could be searched in a good year and still go unnoticed if the 
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seasonal timing is wrong. Clearly, locating new B. mormo populations will never be very easy or 
precise. © 

Given the cryptic nature of this fern, its very local distribution and its reported tendency to vary 
dramatically in population size from one year to the next, it is likely that the true size of the 
population of B. mormo in Wisconsin will never be known with any degree of certainty. 
However, the difficulty of finding new populations and the likelihood that some unknown, but 
probably significant proportion of individuals can remain hidden at any given time suggests that 
the number of populations and the number of individuals is higher than the record of 
observation to date indicates. 

The main objective of this study was to identify new populations of B. mormo in northeastern 
Wisconsin. Efforts, therefore, were focused on searching the best habitats that could be found 
based on experiences from the 1994 survey, on published accounts, and on personal 
communications with other botanists. In general, the habitat type on which the 1994 and 1995 
surveys were focused is that of moist, relatively mature mesic forests of mostly Acer saccharum 
with full canopy and open understory with a well developed layer of decaying leaves on the soil 
surface. 

Based on the habitat surveys performed in the early summer of 1995, the largest areas of 
appropriate habitat in northeastern Wisconsin (consistent with the discovery of the new 
populations of B. mormo) are located in Forest and Florence Counties of Wisconsin (Figure 4). 
Similar habitat was also noted in Gogebic County in the upper peninsula of Michigan. The area 
of habitat in the other counties in this study area was more restricted. Only one population was 
found in northern Oconto County and two populations in northwestern Marinette County. | 
B. mormo was not found in Oneida or Vilas Counties where much of the habitat that was © 
searched either contained a large component of coniferous species or appeared too dry. 
However, the search for habitat was not thorough in these areas due to time constraints and it is 

possible that some areas of appropriate habitat are present in these counties. 

There are a number of important aspects of the life history of B. mormo which are not yet 
understood. In particular, it is important to know if the smaller populations survive low parts of 
the population cycle and how readily this species can colonize new sites. The small size of most 
populations suggests that sexual reproduction is somewhat limited and perhaps that dispersal is 
also limited. 

Even if the Wisconsin population of B. mormo is actually several times as large as is currently 
known, the total number of individuals is still modest and some populations are represented by a 
single individual or just a few individuals. If, as it appears to be, this is a high point in the cycle 

| of abundance of B. mormo, it is difficult to assess what will happen during low points in the 
cycle. 

Some of the small Botrychium forest species such as B. matricariaefolium (Daisy-leaved 
Moonwort) appear to benefit from small scale disturbance. The effect of forest management and 
successional status of the forest on the success of B. mormo is not known. The fact that many of 
the B. mormo populations have been found on the sides of tip up mounds and the associated 
depressions suggests that at least this level of small scale disturbance is beneficial. 

On the other hand, the habitat characteristics of full canopy, open understory and presence of a © 
well developed mat of dead maple leaves on the forest floor are characteristics of mature forests. 
It is possible that B. mormo is a species which is limited in reproductive potential and is currently 
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persisting in isolated pockets from a time in which the northern forest was less fragmented and 
© on the whole more mature than it is today. It is not possible to easily test this hypothesis since 

so little is known of the reproductive ecology of this species and because mature sugar maple 
dominated forests are virtually non-existent in northeastern Wisconsin. 
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Poenrmnoret hg u state of Wisconsin 
CORRESPONDENCE/MEMORANDUM ———————————— 

© DATE: September 15, 1994 | FILE REF: 1600 

TO: Bill Tans- EA/6 

FROM: Dave Siebert- EA/6 D4 . a | 

SUBJECT: Crandon Mine Froposal- Wetland delineation verification | 

On September 8, 1994, you, Tom Portle (SW/3), and I accompanied Dave Ballman of the Corps of | 
Oe Engineers on a site visit to look at recent delineation work done by Foth and. Van Dyke. Ron Steg, 

. from Foth and Van Dyke, led the tour to the delineation sites. The purpose of the visit was for the: 
Corps to review the delineation work and to "verify" its accuracy. : 

It is my understanding that in the early 80’s wetlands on and near the site were delineated and | 
| mapped, WDNR staff field evaluated the determinations and were satisfied with the mapped 

boundaries. Since that time, the federal government has adopted formal manuals for delineation of . 
jurisdictional wetlands (the 1987 Corps Manual is the one in use. now). As such, Dave Ballman 
requested that the mining company re-delineate the-wetlands using the latest methodology. | , 

The Corps and Crandon Mining Co. came to an agreement that rather than re-delineate all the 
wetlands, they would do the work for a representative subset of wetlands first. Foth and Van Dyke 
Selected 5 wetland areas (shown on the attached map), representing approximately 25% of the total 
wetland acreage to be affected by the proposed project, and proceecied to flag the boundaries. 

The next step will be to survey in the boundaries and overlay that data with the original delineation 
© work, Based on the results of that exercise, the Corps will decide whether the delineation under the 

87 Manual is close to the previous work, whether the "error" observed should be applied to the total | 
acreage figures for the project (i.e, if the total acreage naw delineated is greater than the previous 
work by 5%, then add 5% to the total acres originally proposed to be affected), or whether future 
delineation work will be necessary. It is my opinion that this approach seems reasonable. 

During the site visit, we looked at boundary flagging for wetlands F64, F65, M3, #5, and P2. Based 
on the site visit, it is my opinion that the delineation work was acceptable. There were a few areas, 

: for example F65, where the wetland area contained numerous small "islands" of upland. To be : 
conservative and to avoid the need to flag and survey “out" the upland islands, Foth and Van Dyke 
included these areas within the wetland boundary. : 

The delineation work for these § sites was technically sound. I look forward to reviewing the overlay 
mapping to compare this delineation work with that done in the early 80’s, , 

f° : 

| Attachment | 

cc: Don Moe- Crandon Mining Co. 
Dave Ballman- COE- St. Paul | 
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Crandon Mining Company 

January 9, 1995 : 7 N. BROWN ST., 3RD FLOOR © 
RHINELANDER, WI 54501-3161 

Dave Siebert 
Wisconsin Department of Natural Resources 
101 South Webster Street 
P.O. Box 7921 
Madison, WI 53707-7921 | , 

Dear Mr. Siebert: 

RE: Crandon Project - Wetland Mapping | 

This is a follow-up to the November 11, 1994 letter regarding a previously unmapped wetland in the 
southeast quarter of the northeast quarter of Section 25, T35N, R12E. A wetland assessment was 
conducted at that location by Ron Steg of Foth & Van Dyke on November 17, 1994. An area of 0.26 
acres of wetland was delineated according to the guidelines in the 1987 Corps of Engineers Wetland 
Delineation Manual. This wetland is located in an opening in an aspen stand upgradient and parallel to an 

_ old logging road likely constructed approximately 10 to 15 years ago. The vegetation is dominated by woo] 
| : grass (Scirpus cyperinus) and Canada blue joint grass (Calamagrostis canadensis). This small transitional 

wetland is located in a natural swale with mineral soils underlain by a layer of tight clay below a depth of 
approximately 12 to 18 inches. The old logging road appears to have impeded the natural flow through 
this swale resulting in slightly more moisture than may have previously existed at this site prior to logging 
the area. 

The location and delineation of the 0.26 acre wetland in relation to other nearby project delineated 
wetlands is shown on Figure 1. The 0.26 acre wetland is referred to as wetland 22 on the figure. Wetland © 
field data sheets are provided in Attachment 1. Wetland 22 will be included in all future Crandon Mining 

. Company wetland mapping, and will be considered in the Crandon Project environmental review process. 

Please feel free to call me at (715) 365-1450 or Mr. Steg at (414) 497-2500 if you have any questions or 
comments. 

Sincerely, : | 

“Don Moe — | oe 
Technical/Permitting Manager 

DM:jcp : 
Attachment | 
cc w/attach.: Bill Tans, WDNR | 

Archie Wilson, WONR 

Larry Lynch, WDNR | 
Robert Jaeger, Bureau of Indian Affairs | 
Al Milham, Forest County Potawatomi 
Arlyn Ackley, Sokaogon Chippewa Community 
Glen Miller, Menominee Indian Tribe of Wisconsin 
M. Catherine Condon, Greene, Meyer & McElroy _ 
David Kee, USEPA-Air Division (A18J) ~ 
David Ballman, USCOE © 
Jerry Sevick, Foth & Van Dyke 
Tim Weyenberg, Foth & Van Dyke 

RHINELANDER BU SINE AE} Hollands, Fugro-McClelland CRANDON FIELD OFFICE 
_  7N.BROWNST., 3RD FLOOR | - P.O. BOX 336 104 W. MADISON 
RHINELANDER, WI 54501-3161 : 3.10-1-2 CRANDON, WI 54520-0336 

TEL.: (715) 365-1450 FAX: (715) 365-1457 | & ~ TEL.: (715) 478-3393 FAX: (715) 478-3641
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Attachment 1 

Wetland Field Data Sheets 

3.10-1-4



Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

6 Project Crandon Project Site 
ApplicanyOwner: Crandon Mining Company 

Do Normal Circumstances exist on the site? (Yes} No Wetland ID: 22 

Is the site significantly disturbed (Atypical Situation)? Yes (No. 

Is the area a potential Problem Area? Yes (No™ Plot ID: 1c 
(If needed, explain on reverse.) ~~ 

VEGETATION 

Dominant Plant Species Dominant Plant Species 

Rubus trigosu a 
2. allegheniensis acu foo 
3 Populus balsamifer raw fT 
4. Benula papyifer pee racue fm TT 

5. Abies balsamea ree fracw fT 
[6 Tilia americana wee |racu |e | 

@ ~~ | |] ts UU 
eo tw 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). < 50% | 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

CJ Water Stained/Silt Covered Leaves 
‘i Stream, Lake or Tide Gauge C7) Drift Lines 

C Aerial Photographs CJ High Water Marks 
C Other Cc] Sand/Silt Deposits 

C Swollen Tree Bases 
A No Recorded Data Available CC Exposed Roots 

CO Periodically Flooded Channels/Depressions 

Field Observations: 

Depth of Surface Water NA _ (in.) 
| Depth of Free Water in Pit _NA_ (in.) 

Depth of Saturated Soil NA ___ (in.) 

{80-02]93C049 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Abundance Type 

Notation) Notation) 

0-4" 10 YR 2/3 None Loam 

4-18" 10 YR 4/3 None Sand 

Hydric Soil Indicators: 

7) Histosol [-] Concretions 

CO Histic Epipedon () High Organic Content in Surface Layer in Sandy Soil 

CO Sulfidic Odor [] Organic Streaking in Sandy Soil 

[) Aquic Moisture Regime [((] Listed on Local Hydric Soils List 

O Reducing Conditions C Listed on National Hydric Soils List 

Cc Gleyed or Low Chroma  [(] Other (Explain in Remarks) 

Remarks: bright soil, sandy, no hydric indicators | 

WETLAND DETERMINATION | 

Hydrophytic Vegetation Present? Yes Is this Sampling Point Within a Wetland? Yes CNg) 

Wetland Hydrology Present? Yes \N 

Hydric Soils Present? Yes | 

* Forest County soil survey not complete. 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Project Site 

Applicant/Owner: Crandon Mining Company 

. . . 5 
Do Normal Circumstances exist on the site? (Yes, No Wetland ID: 22 

~ 
Is the site significantly disturbed (Atypical Situation)? Yes (No) 

Is the area a potential Problem Area? Yes (No , Plot ID: 1B 
(If needed, explain on reverse.) 

VEGETATION 

[Dominant Plant Species ___| Stratum | Indicator | Dominant Plant Species | Stratum | Indcntor 
Rubus tigosus [vere | racw fT 

2. Lycopodium obscurum racy fi 

s Rubus alleyheniensis race fm | 
sw 
ee 

@ ts 
eo tw 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 25% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
C] Water Stained/Silt Covered Leaves 

CO Stream, Lake or Tide Gauge C) Drift Lines 

CJ Aerial Photographs CO High Water Marks 

a Other CT Sand/Silt Deposits 
C) Swollen Tree Bases 

A No Recorded Data Available a Exposed Roots 
CJ Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA __ (in.) 

Remarks: sloping topography, no hydrology indicators 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture 

(Munsel (Munsel Abundance Type 

Notation) Notation) 

0-4" 10 YR 28 None Loam 

4-18" 10 YR 43 None Sand 

Hydric Soil Indicators: | 

] Histosol (.] Concretions : 

CO Histic Epipedon (0 High Organic Content in Surface Layer in Sandy Soil 

TJ Sulfidic Odor (] Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [() Listed on Local Hydric Soils List 

CJ Reducing Conditions (] Listed on National Hydric Soils List 

0 Gleyed or Low Chroma _ _[-] Other (Explain in Remarks) 

Remarks: no hydric indicators | 

WETLAND DETERMINATION | 

Hydrophytic Vegetation Present? Yes O Is this Sampling Point Within a Wetland? Yes ( No) 

Wetland Hydrology Present? Yes Q 

Hydric Soils Present? Yes 0 

Remarks: marginal, transitional, disturbed 

* Forest County soil survey not complete. 

3.10-1-8 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

@ Project/Site: Crandon Project Site Date: 11/17/94 

Applicant/Owner: Crandon Mining Company 

Do Normal Circumstances exist on the site? Yes/ No Wetland ID: 22 

Is the site significantly disturbed (Atypical Situation)? Yes (No) 

Is the area a potential Problem Area? Yes (No Plot ID: 1A 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species } Stratum | Indicator | Dominant Plant Species 

i Scipuscperinust | ver fost [TT 
2.Calamogrostis canadensise | ve |ose | || 
Ee 6 
6 

ig 
i 

e eg 
pg 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% | 

Remarks: smal] area of wetland vegetation within an opening in young aspen stand 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
C] Water Stained/Silt Covered Leaves 

C7 Stream, Lake or Tide Gauge C7} Drift Lines 
CO Aerial Photographs CJ High Water Marks 
CO Other C) Sand/Silt Deposits 

C) Swollen Tree Bases 
x No Recorded Data Available C) Exposed Roots 

i] Periodically Flooded Channels/Depressions 

Field Observations: | 
Depth of Surface Water _2  (in.) 
Depth of Free Water in Pit —__ (in.) 
Depth of Saturated Soil (in.) 

Remarks: old logging road appears to have impeded flow through natural drainage swale 

3.10-1-9 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 
| 

Depth (inches) Matrix Color Mottle Colors | Mottle Soil Texture/ 

(Munsel (Munsel Abundance Type 

Notation) Notation) 

0-4" 10 YR 3 None Sandy Loam 

4-12" 10 YR 43 10 YR 6/6 Minor Loam 

12-18" 10 YR 5/1 10 YR 6/6 Moderate Suff Clay 

Hydric Soil Indicators: 

C) Histosol [-]) Concretions 

C Histic Epipedon ( High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor (1) Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime __[_) Listed on Local Hydric Soils List 

7 Reducing Conditions (0 Listed on National Hydric Soils List 

il Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: area appears to be underlain by a stiff clay at a depth of =12-18 inches 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes) No Is this Sampling Point Within a Wetland? Ces) No 

Wetland Hydrology Present? es No 

Hydric Soils Present? es No | 

Remarks: very small, marginal, disturbed site | 

* Forest County soil survey not complete. 
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| | Appendix 3.10-2 | | 

| : | Description of Wetland Functional Models |



an | 

© | 

, | 
. 

. _ PREFACE 
| . | — | | | 

The information presented in this appendix addresses the specific 

| assumptions that were used by the investigators to arrive at the various 

: element weights and condition weights illustrated on Table E-1l through E-10. 

: The precedence for assigning numerical wetland element values to assess | 

4 wetland functions was established by Golet and Larson (1974) and expanded | 

@ by Reppert et al. (1979). These authors followed established environmental 

planning principles such as those put forth by McHarg (1969). This approach 

| . has been used in numerous Environmental Impact Statements for state and 

| Federal agencies. . it : { 

| The models apply to all wetlands, with only one exception. The 

oe Shoreline Protection function model (Table E-5) only applies to those | 

| wetlands which border on a lake or stream. Many wetlands in the study area 

| do not border on a lake or stream and have no shoreline Protection function. 

( 7 

° . 
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, t 

| DESCRIPTION OF WETLAND FUNCTIONAL MODELS : 

| 1.0 BIOLOGICAL FUNCTION MODEL 

The Biological Function Model was based on the wildlife habitat { 

models developed by Fried (1973) and Golet and Larson (1974) and has been 

modified to address the specific considerations presented under "Biological | 

Functions" in NR 132.06 of the Wisconsin Administrative Code (Table E-1). | 

The elements that comprise this model were selected to evaluate those | 

| wetland features known to determine "the kinds, numbers and relative . [ 

| abundance" of animal species, "wildlife production and use", "short= and , 

long-term importance of the wetlands to both aquatic and terrestrial species” | 

and "specialized wetland functions essential for an organism to tomplete 

, its life cycle requirements such as cover, spawning, feeding and the like." 

In general, life form (growth form or habit) and arrangement of the vegetatio gy 

were the most important considerations in this model. : Classical works by . 

MacArthur and MacArthur (1961) and Weller and Spatcher (1965) have demonstra- | 

ted the key role of vegetation in determining wildlife production and | 

variety. Porter (1981) recognized the key role that the wet land-upland 

transition zone played in wildlife habitat.. a | 

Vegetative density was used as an expression of biomass, which | 

served as an indicator of "net primary production of plant communities." 

Pratt and Andrews (1981) indicated that wetlands are haturally very productive 

habitats often nutrient sinks, and that their biomass represents a large 

potential energy source. Other elements were less directly used; surface | 

water connection, for example, was an indicator of the "kinds and amount of | 

organic material transported to other aquatic systems 45 a potential energy © 

E-2 | 
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© Table E-l. Biclcgical Function Model. 

ne 
Element Condition 

: Elements Weight Weight Conditions 

Unique Fisheries* naP. NA Present 

7 NA Not Present 

Presence of NA NA Present 
| Endangered or : 

Threatened Species® NA Not Present 

, Dominant Wetland 3 1 Stream or brookside wetland 

Class 0 Open fresh water : 

| 4 Deep fresh marsh (aquatic bed) 

| 5 «Shallow fresh marsh _ 
5 Yearly flooded floodplain | 

2 Wet meadow . 

4 Shrub swamp . 

© | 2 Wooded swamp (deciduous) | 

| 4 Wooded swamp (coniferous) 

3 | 3 Bog 

- Number of Wetland 4 5 >5 
: Classes (Richness) 4 4 

3 3 

| 2 2 

: | 1 1 | 

: Number of Wetland 3 5 >10 
| Subclasses (Richness) 4 6-9 

| 3 4-5 | 
| 2 2-3 

doa) 
Vegetative 4 3 High 

Interspersion 5 Moderate 

1 Low 

= Preemptive Factors 
= Not applicable 

E-3 
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Table E-1. (continued) . © 

Element Condition 
Elements Weight Weight Conditions 

Surrounding Habitat 3 3 >90% of two or more of listed 
: types : 

2 50-90% of one or more: _ 
| 90% of one . 

1 <50% of one ore more of listed | | 

Water/Cover Ratio 3 4 26-75% scattered - 

. (Cover Typed) 2 26-75% peripheral | oo 

: 3 75% or <25% scattered 

1 100% cover: »>75% or <25% 
peripheral : 

; 

Number of Plant 2 1 Low ‘s . 
Species (Vegetative . : 
Species Richness) : : Medium | | 

3 High | 

Proportion of 1 ol | Low © 
Wildlife Food Plants 2 Moderate , | 

3 High 

Vegetative Density 2 | 3 High 

| a” Moderate . 

: | 1 Low | 

Wetland Juxtaposition 3 3 Highly favorable - | 

2 Moderately favorable oO 

0: Unfavorable 

Hydrological Position 2 1 Perched wetland . 
(Groundwater | 
Connection) 4 Water table wetland 

| 3 Water table/artesian wetland 

3 Artesian wetland . | 

Water Level 1 2 Low 

Fluctuation 1 Vernal pool | 

0 High e 

E-4 } 
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© Table E-l. (continued) | 

| Element Condition 

Elements Weight Weight Conditions 

Surface Water 1. 1 Connected to a small stream 

Connection 2 Connected to a river 

| 3 Connected to a lake 

: " 4 Connected to a combination 

0. Not connected 

- Percent Wetland 4 1 <33% 
| Bordering on ° 

Open Water 2 34-66% 

3 67-100% ; 

O- Does not border f 

Size 5 3 Large > 4.6 acres i 

2 Medium 1.1-4.5 acres 

_ 1 Small < 1.0 acres | 

© - Range 29-158 

Mean 93 

E-5 
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source for consumer organisms in those systems." In aggregate, the elements 

of this model constituted an evaluation system designed to assess the maxi- © 

mum potential of a wetland for biological production and variety. Each of , 

these elements is described in Table E-l. | 

. | . 

1.1 PREEMPTIVE FACTORS . | 

Wetlands bordering a water body that supports unique commercial or | 

. recreational fisheries, or which provide habitat for or are frequented by | 

threatened or endangered species were immediately identified for more 

thorough analysis. , : 

| f ! 
+ | 

, 1.2 DOMINANT WETLAND CLASS 

| As a result of the important role vegetation life form plays in © 

determining wildlife habitat value, Dominant Wetland Class was accorded a | 

| weighting of five. Some wetland classes have a higher value than others for | 

wildlife species diversity and production rate because of the differences in , 

vegetative life form and water depth and permanence. Shallow marsh, for ; 

example, was one of the most valuable classes because of the habitat pro- 

vided for nesting birds and various mammals, particularly muskrats. This 

class was also assigned a value of five. Yearly flooded floodplain was also 

a very valuable class because of its importance as nesting habitat for many | 

wetland animals, particularly waterfowl, and from its importance as a water- . 

| fowl feeding area during migration. This class was also assigned a value of | 

five. A steep-sided stream or brookside wetland, on the other hand was one 

of the least valuable classes because of the poor development of wetland e 

| 
E-6 | | 
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functions essential for an organism to complete its lize cycle requirements; 

© therefore, this class was assigned a value of one. The weights assigned to 

the remaining classes in this element are presented in Table E-l. 

1.3 NUMBER OF WETLAND CLASSES (RICHNESS) 

As the number of wetland classes increases so does the variety of 

| plant life forms which, in turn, increases the potential for wildlife 

species diversity (Weller and Spatcher, 1965). This was one of the most 

| important wetland features in determining kinds, numbers and relative . 

abundances of wildlife species, and wildlife production and use; therefore, 

this element was assigned a weight of four. The weight assigned! to the 

condition increased or decreased depending on the number of wetland classes 

. comprising the wetland (Table E-l). 

@ 
1.4 NUMBER OF WETLAND SUBCLASSES (RICHNESS) 

a This element was a refinement of “Number of Wetland Classes" in 

| assessing the potential for wildlife species diversity. As the number of 

; subclasses increases so do those features important in the life cycles of 

many wildlife species, such as cover and food, which increases the kinds and 

J numbers of wildlife tnat can be supported in an area. Differences among 

subclasses are probably less important than differences among classes with 

} respect to increases in wildlife habitat variety (Golet and Larson, 197-); 

therefore this element was assigned a weight of three. The weight assignec 

to the condition increased or decreased depending on the number of sub- 

@ classes present (Table E-1). 

| E-7 
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. : ! 

1.5 VEGETATIVE INTERSPERSION e 

As stated above, wildlife density and species diversity are primarily — | 

a function of vegetative life form variety and arrangement. Since most | 

species of wildlife require more than one life form of vegetation, wildlife 

population density and species diversity were closely related to the length | 

and number of different kinds of edge. As vegetative interspersion increases, 

wildlife production and.use, and overall biological production improves. 

Because of its importance in the model, this element was accorded a weight 

of 4. The conditions were weighted on a descending scale from high to low 

(Table E-1). | : | 
| - | 

i : 

1.6 SURROUNDING HABITAT | 

The habitat surrounding a wetland is an important factor affect- © 

ing its wildlife production since the life cycle requirement of many species | 

a is satisfied partly in wetlands and partly in uplands. Many waterfowl and . 

other wildlife depend upon surroundings such as hay fields, corn, and oak : 

forests for food and nesting cover. The nature of the surrounding habitat 

also determines which upland wildlife are likely to utilize the wetland. 

Marshes, for example, provide cover for pheasants and cottontail rabbits. { 

Uplands also provide a buffer against human disturbance, a frequent deterrent 

to successful breeding, and wetlands bordered by agriculture, forest land | 

and abandoned open land have a higher wildlife Support capacity than those | 

Surrounded by industry, housing or outdoor recreation. Based on its role 

in determining the importance of a wetland to both aquatic and terrestrial 

species this element was assigned a weight of 3. The listed types in the © | 

three conditions refer to agriculture, forest land and abandoned open land | 

(Table E-1). | | 
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1.7 WATER/COVER RATIO (COVER TYPE) 

© 
The relative proportion of vegetative cover and open water in 

a wetland is a very important factor affecting the kinds, numbers and 

relative abundance of wildlife species. Investigators have found that 

| maximum numbers and species diversity of wetland wildlife occurred where a 

~ water/cover ratio of 50:50 was attained (Weller and Spatcher, 1965). — 

Wetlands having nearly total cover or total open water were less valuable 

: , than wetlands with nearly equal proportions of each. The degree of water/ 

| cover interspersion was also an important factor affecting value. Scat- 

tered cover, or cover interspersed with water was a more valuable condition 

: than peripheral cover or water because of the greater edge vhichiresults 

(Delacour, 1964). Based on its role in determining wildlife production and 

| use, this element was assigned a weight of 3. The weight assigned to the 

@ condition was related to both the ratio of cover to open water and the 

| degree of interspersion (Table E-1). } | 

1.8 PLANT SPECIES VARIETY 

As the number of different plant species in a wetland increases, 

So also does the species diversity cf invertebrate fauna supported by the 

vegetation. This is directly related to the food available to certain 

wildlife species and life stages, and is therefore an indicator of wildlife 

| production. Also, some wildlife, including certain waterfowl, tend to be 

plant species specific with regard to placement of nests (Delacour, 1964) 

or in selection of plant foods. Thus, although life form plays a more 

© important role in wildlife production and use of a wetland, plant species 

variety is also a contributing factor. As plant species Variety increases 
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the potential of the wetland to provide specialized functions essential for 

some wildlife to complete their life cvcle requirements also improves. © 

Because of its secondary role in determining wildlife production and use, 

this element was assigned a weight of 2. The condition (high, medium, low) 

was chosen using best professional judgement, based on comparing the kinds 

of plant species inventoried in a unit area of a given wetland to those ! 

found in the same unit areas of other wetlands in the study area (Table E-1). { 
t 

. 1.9 PROPORTION OF WILDLIFE FOOD PLANTS | ee ; | 

This element is a direct indicator of wildlife production and | 

use, and of the degree of expression of those wetland functions which are 

essential for wildlife to fulfill their feeding requirements. Some plant 

Species provide food for only a short time, but this is often during criti- 

cal periods in wildlife cycles such as during annual migrations or before © 

the onset of winter. Other plant species produce structures that supply 

oS food over winter. Both kinds of food production along with other factors, 

such as quantity produced, were considered in the analysis of plant food 3 

availability. Since vegetative structure plays a greater role in wildlife | 

production and use than do the edible parts of plants, this element was 

assigned a weight of 1. It was included, however, to distinguish wetlands | 

in which plant food production was particularly high so that when it 

occurred the contribution of such a condition to the overall assessment ! 

could be added. The condition (high, medium, low) was chosen following the | 

field inventory, and was based on the food value of each species listed on : 

the wetland inventory report (Martin et al., 1961) and its relative abundance : 

(Table E-1). | © 
| 
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1.10 VEGETATIVE DENSITY 

eS Vegetative density is an expression of biomass or Standing crop, 

which can serve as an index of net primary production of plant communities 

depending upon age of the wetland. During early wetland Stages, such as 

shallow marsh and shrub swamp, high density is much more directly related 

to high primary production than in a mature wetland Stage, such as wooded 

swamp. In the latter type, a large quantity of biomass may be represented 

in the vegetative structure while net annual primary production is very 

low. Moreover, in the younger Stages a higher proportion of the primary 

production is in the form of edible structures that can be utilized by 

wildlife for food. However, in all stages, high plant density frovides 

more breeding, resting and escape cover so that higher wildlife densities 

" per unit area can be accommodated. Vegetative density, therefore, can serve 

© both as an index of primary production and an indicator of potential numbers 

; and relative abundance of wildlife species (Smith, 1980). Based on its : 

| . contribution to the overall wildlife support value of a wetland, this 

element was assigned a weight of 2 (Table E-1). 

1.11 WETLAND JUXTAPOSITION ~ | 

Wildlife production and use in a wetland is generally higher if 

it is located near other wetlands, particularly those of a different class 

or with different subclasses. This value improves if the wetlands are 

connected by streams which provide cover and travelways to permit wetland 

wildlife to move safely between wetlands. This element becomes less 

e important in large, diversified wetlands in which life cycle requirements 
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can be met without travelling to other wetlands. Based on its contribution 

to wildlife production and use, wetland juxtaposition was assigned a weight- @ 

ing of 3. The condition in which other wetlands were nearby and connected 

by streams was highly favorable and was accorded a weight of 3; if wetlands 

were nearby but not connected, the condition was moderately favorable and | 

was given a weight of 2. Isolated wetlands received no value for wetland ? 

juxtaposition (Table E-1l). | | 

| 1.12 HYDROLOGIC POSITION (GROUND-WATER CONNECTION) - 4 | 

The position of a wetland with respect to ground water determines : 

its longevity, water level fluctuation and nutrient level. Productivity | 

rates of wetland plants are closely related to nutrient availability and . 

abundance. Local aquifer (perched) wetlands have shorter longevity, lower | 

nutrient levels, less diverse vegetation and greater water level Eluctuation © 

when compared with those connected to the main aquifer (Bay 1967). In | 

wetlands connected to the main aquifer, water level is relatively constant | 

and the abundance and availability of nutrients is higher because of ground : 

water movement through the wetland soils. As a result, plant productivity 

rates are higher and wildlife production and use is greater. In general, 

main aquifer wetlands potentially have a greater short- and long-term | 

importance to wildlife than local aquifer wetlands. In comparison with the | 

contributions of other elements in the model, hydrologic position was - : 

| assigned a weight of 2. The level of discrimination between water table/ 

artesian wetlands and artesian wetlands was not important with respect to | : 

those wetland functions relevant to wildlife cycles, and both were assigned i 

a weight of 3 (Table E-1). © 
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1.13 WATER LEVEL FLUCTUATION 

© | 

The magnitude of water leve2 fluctuation in a wetland has a 

direct effect on wildlife production and use. Wide fluctuations adversely 

affect a large variety of wildlife species. High water may destroy nests 

and young, and low water may expose the nests to predators. Although the 

contribution of this element to the model was considerably less than that 

of other elements (an assigned weight of 1), water level fluctuation was a 

| - consideration that affected the ability of a wetland to fulfill wildlife 

| requirements and was part of the overall evaluation. Since low water 

fluctuation was the preferred condition it was assigned a weight of 2. 

Wetlands with a high water level fluctuation receive no rating for this 

element (Table E-1l). } | 

© 1.14 PERCENT OF WETLAND BORDERING OPEN WATER 

The value of a wetland with respect to wildlife support is 

greater if associated with a stream, river or lake than if isolated. Open 

water provides habitat for waterfowl during migration and during the 

breeding season, as well as for other wildlife, such as otter and raccoons. 

| The greater the percentage of wetland edge bordering open water, the higher 

the numbers and kinds of wildlife that will utilize the wetland. Because 

of the importance of this element in determining wildlife production and 

use, it was accorded a weight of 4. The weights assigned the conditions 

varied with the percent of wetland bordering open water (Table E-1). — 

© | 
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1.15 SURFACE WATER CONNECTION @ 

The kind of open water connected to a wetland influences wildlife 

production and use as well as the transport of organic material to other 

aquatic systems. Although some small streams, particularly those bordering | 

marshes, may provide some habitat for waterfowl broods and other wildlife, | 

the spectrum of aquatic and terrestrial wildlife which are able to fulfill | 

certain life cycle requirements is greater in wetlands bordered by rivers 

and lakes. Thus, rivers, lakes and particularly combinations of riparian [ 

| and lake habitats greatly improve wildlife production in the wetlands they . 

border. In general, rivers are more important than small streams with ! 

‘respect to the transport of organic material because of the hightr predict- 3 

ability of surface water flow during summer months. Overall however, the | 

. kind of surface water connection was less important than the percentage of | e 

bordering wetland edge; therefore, this element was assigned a weight of l. 

The weight assigned to the conditions varied with the kind of water body : 

| and with combinations receiving the heaviest weighting (Table E-1). | 

a : 

1.16 SIZE | 

In general, as wetland size increases so does its value for | 

wildlife production and use. Greater size results in greater insulation 

from human disturbance on the periphery. Also, habitat variety tends to | 

_ improve with increased size, so that a large wetland would be more likely 

to fulfill all of a species life cycle requirements than a small wetland. 

Large wetlands are valuable as waterfowl feeding and resting areas during | 
{ 

migration. Moreover, the factors which determine longevity such as perma- ©. 

nence of the water table and watershed size were correlated with large : 
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@ wetland size. As a result of the imoortant role of this element in derer- 

mining the kinds and numbers of wildlife Supported by the wetland, it was 

accorded a weight of 5. The weight assigned to the condition was directly 

related to size (Table E-1). 

. 

4 

: ty 
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| 2.0 WATERSHED FUNCTION MODELS 

ee e 
Watershed functions, as defined in proposed Wisconsin NR 132 

consist of five separate functions; hydrologic support, ground-water, storm 

and floodwater storage, shoreline protection, and water quality maintenance 4 

functions. The following text describes the models for these functions. | | 

i 

2.1 HYDROLOGIC SUPPORT FUNCTION MODEL | 

. Water resides in wetlands for a limited time; that is, some water . | 

| is always passing through a wetland. Water leaves wetlands by evaporation- 

transpiration, recharge to the ground-water system or as surface water | 

outflow to downstream areas (Winter, 198la). The ability of a végetative 

wetland to discharge surface water to downstream surface waterbodies, streams, ‘ 

lakes and other vegetated wetlands, is important in maintaining the chemical ©. 

and physical integrity of downstream aquatic ecosystems. 

. The Hydrologic Support Function Model (Table E-2) is designed to | 4 

assess the "Hydrologic Support Function" of a wetland defined in the Wis- : 

consin Administrative Code, NR 132, by inventorying those physical elements 

which in combination allow a wetland to function so that it controls the L 

quantity and quality of water that it discharges to downstream waterbodies. | 

These physical elements defined in NR 132 include location, topographic rn 

position, areal extent (size), degree of connection, hydrologic regime, : 

water chemistry, velocity, water depth, fluctuation patterns, water renewal : 

rate and temporal pattern. , ' 

It is difficult to separate wetland functions into specific defi- 

nitions. The functions ascribed to wetlands are highly interrelated. For e 
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@ Table E-2. Hydrologic Suppor: Function Model. 

Element Condition 
Elements Weight Weight Conditions 

Size 4 3 Large > 4.6 acres 

- 2 Moderate 1.1-4.5 acres 

ol Small < 1.0 acres 

Topographic 1 3. Semi-closed basin 
Configuration | 2 Valley 

a | 1 Hillside . 

. 0 Closed basin . 

Dominant Hydrologic 5 1 Condition 1 

Type 2 Condition 2 : 

a 3 Condition 3 ; 

4 Condition 4 4 

5 Condition 5 " 

0 Condition 6 . 

© Water Level 2 2 Low 
Fluctuation . 1 High - 

Outlet 4 | 2 Perennial Outlet | 

. 1 Ephemeral Outlet 

aL Groundwater Outflow 

0 Absent 

Inlet — 1 2 Perennial 

1 Ephemeral 

0 Absent 

Percent Wetland@ 4 1 <33% 
Bordering on : 
Open Water 2 34-66% 

3 67-1002 

_ 0 Does not border 

Range 6-66" 
Mean 36 

eT 

© a Applies only to those wetlands with an outlet. 

b Total value for one inlet and one outlet only. | 
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example, the hydrologic support function is closely related to the prevention 

of poliution and stormwater storage functions. In other words, these two © 

wetland functions, in part, control the quantity and quality of water passed a 

down stream. Thus, when assessing the hydrologic support function of a : 

wetland, one must assess, in part, the wetland's stormwater storage and 

prevention of pollution function. Reppert et al. (1979) define a method to ) 

determine the hydrologic support functions of wetlands, but emphasize flush- | 

ing rates as opposed to frequency of flooding. No consideration is given for 

‘base water flow maintenance. . . os | 

| According to NR 132 (Wisconsin Administrative Code), there is a 

correlation between specific wetland physical elements such as “focation" and | 

"copographic position” and a physical condition such as hydrologic "degree of : 

connection". The hydrologic support function model includes those physical. | 

elements which give rise to a particular wetland functioning "to maintain the @ 

hydrologic characteristics, and thereby the physical and chemical integrity | 

of an entire aquatic ecosystem." These elements are listed in the model | 

(Table E=-2). i : 

The size of a wetland was considered to be a critical element in | 

the hydrological support function and was given a-weight of 4. The larger a | 

wetland, the more potential it has to contribute to the "hydrologic regime" 

of downstream receiving hydrologic systems. If all other inventory elements | 

were equal between two wetlands except size, the larger wetland should better 

Support the hydrological regime (Table E-2). | 

a © 
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2.1.2 Topographic Configuration - 
© | 

Particular topographic wetland configurations dictate the "temporal 

pattern" or the "frequency of inundation" potential of a wetland. They also, 

in turn, control "water velocity" and the "ability of the we-er to carry | 

suspended particulate matter." "Water depth, fluctuation patterns" and 

water "renewal rates" are also controlled in part by the topographic configura- 

tion. The topographic configuration, which slows the flow of water (reduces 

water velocity), and controls temporal patterns was considered most beneficial 

: to the hydrologic support function of a wetland. This situation was defined 

as a semi~closed basin and it was given a condition weight of 3. Valleys and 

| hillsides, respectively, were considered to be less beneficial. } The element | 

| weight given to topographic configuration was low (1) since it was considered 

@ not to be as important as other elements (Table E=-2). | 

_ 2.1.3 Dominant Hydrologic Type | 

| Dominant hydrologic type is used to describe the residence time of 

water in a wetland, travel time for 2 drop of water moving through a wetland. 

The more time a drop of water spends in the wetland, the greater its chance 

to interact with the physical elements of the wetland. This is a measure of 

the "living filter" function of a wetland which controls water chemistry to 

| include “ionic composition" and "oxygen saturation." Each hydrologic type 

predicts potential water "velocity", "fluctuation patterns", "flooding" and 

"renewal rates". These factors control the quantity, quality and "temporal 

pattern” of water leaving the wetland. The conditions representative of the 

© highest residence times were assumed to be the most valuable. Those reflect- 

ing low residence times were assumed to have low values (Table F-2). 
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| 
2.1.4. Water Level Fluctuation 

ee e 
Water level fluctuation is a measure of the rise and fall of 

water in a wetland, its "frequency of inundation and its regularity or 

predictability." Wetlands with low water level fluctuations were assumed 

to be indicative of a complex set of wetland elements that control and 

regulate (smooth out) surface water flows. Wetlands with high water level ! 

fluctuations were assumed to be indicative of more extreme "flashy" and | 

uneven surface water flows. Wetlands which exhibit the most control of | | 

: water movement generally have small water level fluctuations and better } ; 

store and release water. This maintains downstream base water flows, 

which, in turn, supports aquatic ecosystems (Table 5-2). 

2.1.5 Outflow | ® 

The outflow element was assigned a weight of 4 since it was cri- | 

. tical to insuring that a wetland contributes to and supports other aquatic 

ecosystems. The greater the outflow, the more the wetland supports "renewal : 

rates", "water depth", water chemistry and fluctuation patterns. Another 

important factor is that the outlet establishes the “degree of connection | 

with other wetlands and water bodies.” Perennial wetlands were given the 

highest condition weight (2) while ephemeral and groundwater (soil interflow) 

Outlets were each given a weight of 1 (Table E-2). - | 

2.1.6 Inflow 

The type of inflowing water, whether perennial or ephemeral, 

determines, in part, the amount of water available for hydrologic support. @ 
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This element a considered to be less important than the outlet and was | 

© given an element weight of 2. Perennial inlets were weighted higher (2) 

than ephemeral ones (1) (Table E-2).. 

2.1.7 Wetland Shoreline asa Percent of Total Lake Shoreline 
or Wetland Edge | 

| The amount of contact or edge that a vegetative wetland has with _ 

. a surface water body (pond, lake or stream) was assumed to be a critical | 

| element for the wetland to support the “hydrologic regime" of an aquatic . | 

: ecosyster and was assigned an element weight of 4 (Table E-2). This 

| percentage was determined by measuring the total length of lake ie pond | 

| edge and then measuring the length of edge between the individual wetland | 

- . and the lake or pond. For example, the length of the stream section pass- | 

© ing through the wetland was compared with the total circumference of the 

— wetland/upland boundary. Measurements were made using the orthophoto map 

| (Scale: 1 inch = 400 feet) and the appropriate box was checked on the 

| wetland inventory report. f 

© | 
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2.2 GROUND-WATER FUNCTION MODEL 

© 
The ground-water function of a wetland may better be termed the 

“ground-water support function", since this function is directed towards a 

wetland's ability to recharge underlying aquifers. Wetlands in a recharge 

condition pass accumulated surface water and direct precipitation from the i 

wetland soil downward into an aquifer. Many wetlands seasonally alternate 

between recharge and discharge. Even perched (local aquifer) wetlands may _ | 

. be partly recharging a deep underlying main aquifer by slow seepage... | 

Winter (198l1b) described the geohydrologic scientific uncertainties in 

estimating the water balance of lakes and wetlands. The potential for some ! 

ground-water recharge, however small, appears to be common to nokt wetlands. | 

Thus, in developing the ground-water function model, it was assumed that all — : 

wetlands have some recharge potential and only those elements that enhance | 

this potential were included in the model (Table E-3). © 

2.2.1 Surficial Geology 
| ! 

Surficial geology controls recharge and was assigned an element | 

weight of 3. Those wetlands that occurred in till areas had the least po- . | 

tential for recharge since till was the most impermeable surficial geologic | 

deposit in the study area. Stratified sand and gravel was the most per- | 

meable and thus offered the most recharge potential. Fine sand and gravel - | 

and alluvium had intermediate permeabilities and intermediate recharge . 

potential. Condition weights were accordingly assigned (Table E-3). | 

© 
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Table E-3. Ground-water Function Model. 

Elements Weight weight Conditions 

Surficial Geology 3 L Till 

4 Stratified sand and gravel 

" 3 Stratified fine sand and silt 

2 Alluvium 

Organic Material 2 3 Absent 

2 High permeability 

1 Low permeability 

Hydrologic Position 3 2 Perched wetland ° 

: 4 Water table wetland 

2 Water table/artesian wetland 

1 Artesian wetland 

Transmissivity 4 1 Low <10,000 gal/day/ft 

_ Aquifer 2 Mod. 10,000-40,000 gal/day/ft 
© 3 High >40,000 gal/day/ft | 

Inlet 1 1 Absent 

| " 3 Perennial 

. 2 Ephemeral 

Outlet 2 3 Absent 

2 Perennial 

| : 1 Ephemeral 

Size 3 3 Large < 4.6 acres | 

2 Medium 1.1-4.5 acres 

1 Small > 1.0 acres 

Range 20-68" 
Mean 44 

“Total value for one inlet and one outlet only. 
Some wetlands may have more than one inlet or outlet 

but the range above is for wetlands with only one 

inlet and one outlet. 
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| 
2.2.2 Organic Material © 

Organic material has a low vertical permeability and retards | : 

movement of surface water from a wetland to the underlying groundwater | 

system. Some organic materials have higher permeabilities than others and | 

allow greater recharge. Wetlands with little organic material would have | 

the greatest recharge potential since the organic material "liner" is | | 

reduced. The organic material inventory elements were weighted using these | | 

assumptions (Table E-3). : | 

2.2.3 Hydrologic Position | : 

The hydrologic position element was considered the best measure of | 

a wetland's recharge potential and was given the highest element weight (5): 

A water table (main aquifer) wetland was considered to be the best hydro- @. 

geologic situation for recharge and was assigned a condition weight of 4. 

Perched (local aquifer) hydrogeologic situations had the potential for slow 

recharge and were given a weight of 2. Water table/artesian wetlands have | 

some recharge potential but are more commonly discharge areas. They were 

given a weight of 2 while artesian wetlands are almost always in a discharge tL 

condition and were given a weight of 1 (Table E-3). | 

2.2.4 Transmissivity of Aquifer | | | 

The aquifer is the receptor of recharge and transmissivity is a . 

measure of the value of an aquifer for water withdrawal, ground-water 

movement, and possible discharge to down-gradient aquatic ecosystems. It : 

| @ 
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is used to define the hydrologic characteristics of an associated aguifer. 

© The larger the transmissivity of an aquifer the more valuable will be the 

recharge of overlying wetlands. Because of its importance to the aquifer 

; this element was assigned a weight of 4 (Table E-3). 

2.2.5 Inlet 

| The inlet characteristics define, in part, the amount of surface 

| . Water flowing into a wetland which may recharge the underlying aquifer. | 

| Perennial inlet conditions were given a higher weight (3) than ephemeral | 

(2) because of the continuous water flow into the wetland and the potential 

to recharge the aquifer. The inlet element was assigned a weight of 1 , 

(Table E-3). | 

© 2.2.6 Outlet } 

The amount of water leaving a wetland could provide an estimate 

| of the recharge function of a wetland. A wetland receiving inflowing sur- 

face water but having no outlet, forces water to leave the wetland by 

: recharge or evapotranspiration. A wetland having a perennial outlet, is : 

constantly losing potential recharge water and may also be indicative of a 

' discharge wetland. Thus, the highest inventory condition weight (3) was 

assigned to wetlands with no outlet and the lowest (1) to wetlands having | 

an ephemeral outlet (Table E-3). 

© | 
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2.2.7. Size | © 

The size of a wetland can be used to measure its potential re- | | 

charge value. When other conditions are held equal, the larger a wetland, 7 

| the greater its recharge potential. Large wetlands were weighted 3, medium , 

2 and small 1 (Table E-3). | I 

| | 

. t 

; . | ¢ 
‘ . . 

| i 
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2.3 STORM AND FLOODWATER STORAGE FUNCTION MODEL 

© | 
The value of wetlands for control of storm waters and prevention 

of downstream flooding has been recognized by numerous investigators 

(Coleman and Kline, 1977). Wetlands may contain manv natural resources 

which intercept, retain, and detain inflowing storm waters so thac the 

outflow hydrograph has less of a peak and a greater time of concentration _ 

| than the inflow hydrograph. How wetlands function to control storm water 

| is a complex topic (Novitzki, 1978; Larson, 1981; and Reppert, 1981). One 

. concept is to treat a wetland simplistically as a designed flood control ot 

| device and apply standard hydrologic engineering approaches to estimating | 

| | the wetland'’s flood storage volume as has been practiced by the ‘Department | 

| _ Of Environmental Quality Engineering in Massachusetts. Another concept is . 

: to examine the wetland as a complex ecosystem and assess the various elements 

© of that ecosystem as to their ability to store water and retard water flows 

| during periods of flood or storm discharge (Coleman and Kline, 1977). To . 

meet the criteria presented in NR 132 (Wisconsin Administrative Code) the 

| latter concept was used and the following model (Table E-4) was developed. 

- 2.3.1 Dominant Wetland Class } 

Wetland vegetation has the potential for reducing the energy of 

- inflowing storm water and retaining water. Those wetland classes which 

have the highest potential for primary production were also assumed to have 

. the highest stem density to reduce flood water energy and to remove water | 

by evapotranspiration. The inventory conditions shallow fresh marsh, 

© wooded swamp and shrub swamp were assumed to be high primary production 
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Table E-4. Storm and Flood Water Storage Function Model. © 

Element Condition 
Elements Weight Weight - Conditions 

Dominant Wetland 2 1 Stream or brookside wetland . 

Class 7 1 Open fresh water 

2 Deep fresh marsh (aquatic bed) 

4 Shallow fresh marsh | 

| 4 ‘Yearly flooded floodplain 

a 3 Wet meadow | 

5 ‘Shrub swamp 

| : 4 ‘Wooded swamp . | 

) 3 Bog 

Percent Open Water 2 3 0-33% , | 3 

oe 2 34-66% 
. 1 67-95% , , 

: 0 96-100% , 

Vegetative Density 4 3 High © 

: | 2 Moderate 

. 1 Low 

| Topographic 2 4 Closed basin | | 
Configuration 

3 Semi-closed basin i 

2 Valley 

. 1 Hillside 

Topographic Position 3 3 Upper 

in Watershed 7 2 Intermediate 

1 Lower | 

Surficial Material 2 4 Till | 
of Watershed . 

| 1 Stratified sand and gravel 

: 3 ‘Stratified fine sand and silt | 

2 Alluvium 
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Table E-4. (continued) | 

© Element Condition | 
Elements Weight Weight | Conditions 

Surficial Geologic 2 1 Till 

Materials of Wetland 4 Stratified sand and g:ravel 
Banks 

| 2 Stratified fine sand and silt 

| | 3 Alluvium 

Organic Material 1 2 High permeability 

1 Low permeability 

0 Absent 

Dominant Hydrologic 3 1 Condition 1 

Type 2 Condition 2 . 

3 Condition 3 ; | 

| | 4 Condition 4 i 

5 Condition 5 

; ; 6 Condition 6 

© Hydrologic 4 1 Not part of riparian system 
Connection ‘ . 

| 2 Part of riparian system 

: , Water Level 3 2 High 
Fluctuation 

1 Low | 

Inlet 1 2 Perennial 

| 1 Ephemeral 

| | 0 Absent 

Outlet 1 1 Perennial 

| 2 Ephemeral | 

0 Absent 

Size 4 3 Large > 4.6 acres 

2 Medium 1.1-4.5 acres 

1 Small < 1.0 acres 
ee 

| Range 29-123 

Mean 76 

© “Total value for one inlet and one outlet only. 

Some wetlands may have more than one inlet or outlet but 
the range above is for wetlands with only one inlet and 
one outlet. F-29 
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vegetative communities and were assigned high condition weights. This | 

element was given a weight of 2. This element also was considered to be a © 

measure of the substrates’ texture (vegetative structure), the material | } 

over which flood water must flow (Table E-4). 

2.3.2 Percent Open Water . 

_ The percent open water element addresses the considerations of : 

“previous degree of saturation" and wetland vegetation. Wetlands with . 

| large amounts of open water (67-95 percent) are predominantly saturated and — | 

have high amounts of surface water discharge. Also, there is little stem | 

density to slow down flood water. This inventory condition was f@ssigned a 

weight of 1 in comparison to a wetland with little area (0-30 percent) of | 

, open water (3) (Table E-4). , 

: | @ 

2.3.3 Vegetative Density 

| Vegetative density is an important criterion since it retards | 
; 

inflowing storm water. Some wetlands of the same dominant class may have 

different densities and thus different abilities to control floods. It was ! 

also considered to be an estimate of substrate texture. Since stem density 

was considered to be one of the most important vegetative elements it was | 

given a weight of 4. Condition weight reflects an increase in flood control | 

value corresponding to an increase in stem density (Low = 1, High = 3) 

(Table E-4). . | 

| 
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-.3.4 Topographic Configuration 

© 
The topographic configuration element is a megsure of the "basin 

| shape" (Bureau of Reclamation, 1977). Basins with shapes similar to flood 

control dams, such as closed basins and semi-closed basins were given high 

| condition weights, 4 and 3, respectively. These topographic shapes have 

{ the highest potential for retardation near the outlet so that the basin can. 

2 fill with water. Valleys and hillsides have little if any potential for 

E - holding water, but they have the potential for channel storage (valley) or | 

water spreading (hillsides) (Table"E-4). | | 

| 2.3.5 Topographic Position in Watershed ‘ | | 

; | The location of a wetland in a stream's watershed was considered | 

© to influence the ability or importance of the wetland in controlling flooding. 

“| Wetlands near the top of the watershed were considered to be important _ 

o Since they,are the first to receive runoff (they have the shortest times of 

: | concentration). As a result they absorb the initial iydrologic shock : 

, generated by a runoff event. Without wetlands high in the watershed, lower | 

ne sections of the stream would have higher flood peaks and a shorter time of | 

| | concentration. As a result, the element weight assigned was moderate (3) 

; and condition weights were correlated with watershed locations (upper 3, 

| lower 1) (Table E-4). : | - | 

( . . 

2.3.6 Surficial Geological Materials a 

Impervious surficial geologic materials of the watershed permit . 

© greater surface water discharge which results in higher peak discharges. 
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CoS] Cory ee 

Those wetlands occurring in nigh surface water runoff potential watersheds 

are more important in controlling floods than those in low surface water © 

drainage potential watersheds. Till has a high surface water discharge po- 

tential, while permeable sand and gravel has a low potential and the condi- 

tion weights reflect this relationship (Till - 4, stratified sand and 

gravel - 1) (Table E-4).- a z. | | 

2.3.7 Surficial Geologic Materials of Wetland Embankments ¥. 

. : ge | 
7 As water rises in a wetland because of rapidly inflowfng surface 

water, the water level in the wetland may become higher than thf ground 
| + 7 

water table in the surrounding embankments. If this condition oo for } 
Sal : ue . : 

sufficient time, water would infiltrate from the wetland through the embank- 

, " ments and cause a rise in'the water table. The more permeable t wetland — 

embankments, the greater the potential for them to store flood Waters (bank @ 

. storage). Impermeable till has little Storage potential ccc : : 

| sand and gravel has a high storage potential and the condition q sights (1 to 

4) reflect this relationship (Table E-4). | - it | | 
ia : ae | 

lee 7 J : Ki 2 

% oe | 2.3.8 Organic Materials * be - | 

Some flood water storage may occur in wetland organic4¥soils that | 

are not saturated. High permeability wetland soils have larger sporosities | 

and a greater potential for drying than do low permeability soils and were 

assigned a higher condition weight (2 versus 1). This element 4 not | 

weighted high (1) because Organic Soils are anaerobic due to water Satura- 
| i | 

tion and are seldom "dry" Or unsaturated (Table E-4). er 

: Mo 
2 { 
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! 

| pe 
e 2.3.9 Dominaat Hydrologic Type cc 

. | Dominant hydrologic type was consifjered to be the most important 

: element and was given the highest weight ae This element is a measure of 
; the potential length of time (retention ting that a drop of water spends 
| in a wetland. Hydrologic Condition 1 is a Ben gradient rushing stream - 

| passing water through the wetlands as rapidly as possible and has the leasr 

. impact on reducing peak surface water dischatges and the lowest floodwater 
| | Storage potential since it is not a topogragh cally flat area. Hydrologic 
, Condition 6, a closed depression with, no outer, stores water which enters 
: and has the highest flood control potential gtherefore, it was given a 

| condition weight of 6 (Table E-4). : ‘ 

e | (2.3.10 Hydrologic Connection | r | 

| This element received a high weig ting (4) since it was believed - 
| | that a wetland must be part of a riparian sheen in order to protecr down- 
" Stream areas from flooding. Isolated wetlante aiso serve a flood control 

| function by retention of water and not pesetly it downstrean; however, they 
- were not believed to play as important a role in flood control as wetlands 

| connected to a riparian system. Isolated vetlands have a similar flood 

control value to isolated upland closed basins. However, it is only when a . 

vegetated wetland occurs as part of a riparian system that the role of the 
| vegetation and soils play an important role in reducing flood flows and 

providing flood storage. 

eS 
. 
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2.3.11 Water Level Fluctuation’ 

ie 
A high water level fjuctuation observed in a wetland indicates | 

that the wetland is functioning to store floodwaters. This condition was 

assigned an element weight of Band condition weights of 2 and 1 (Table E- 

4). E 

2.3.12 Inlet 

: The amount and Frequeticy of water flowing into a wetland are ° 

| partly controlled by its inet The greater the volume of inflowing water the 

| more important becomes the funigtion of a wetland in controlling phat water. 

A wetland could have all the components necessary to control storm water, 

but if it is seldom required té do so, it has less value than a wetland 

which frequently receives Laree amounts of water. Thus, a perennial inlet © 

was assigned a weight of 2 and fan ephemeral inlet 1 (Table E-4). | 

2.3.13 Outlet 4 ; 

The outlet of a wetland partially controls the amount of flood- 

water that can be stored in the.wetland. An ephemeral outlet was assumed , 

to have higher water storage capacity than a perennial outlet. In addi- 

tion, a perennial outlet may indicate continuous Saturation of wetland 

soils, while ephemeral outlets could indicate that the wetland soils may 

become dry during parts of the year. Thus, an ephemeral outlet was assigned 

a weight of 2 and a perennial outlet a weight of 1 (Table E-4). 

© 
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| 2.3.14 Size 

. If all other elements were equal between two wetlands, it was 

assumed that the larger wetland would have a greater potential to control 

flooding than a smaller one. As a result, large wetlands (>1.8 ha [4.6 

. acres]) were assigned a weight of 3, medium 2, and small l (Table E-4). 

3 
e 

; 

4 

3 . . 

1 - | . | 

+. | 
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2.4 SHORELINE PROTECTION FUNCTION MODEL © 

When wetlands are adjacent to a lake or a stream channel, they | 

buffer the wave and current energy of these water bodies and protect upland 

ecosystems and valuable residential, commercial and industrial acreage. 

such wetlands have preemptive value as shown in Table E-5 along with the : 

other elements required for this model. . 

| _ 2.4.1 Vegetative Density , | | 

| Vegetative density affords protection of shorelines by providing 

plant stems which reduce water flow rates and thus decrease erosiye energy. - 

. Plant stems also prevent debris and ice from battering the shoreline. The | 

higher the vegetation stem density, the greater the shoreline protection 

(Table E-5). | © 

2.4.2 Dominant Wetland Class 
a | | | 

’ The shoreline buffering capacity of a wetland is in part a reflec- | 

_ tion of the strength of the plant stems to resist water flow, floating 

debris and ice. Also, the type of vegetation present determines the strength ; 

of the root mat for erosion control. Wetland classes with poorly rooted 

| floating communities and non-woody stems were assumed to offer little | 

| shoreline buffering capacity, such as a deep marsh which was assigned a 

condition weight of 1. On the other hand, a shrub swamp or wooded swamp | 

containing strong plant stems and thick root mats securely attached to the 

soil were considered to have a high shoreline buffering capacity and were 

assigned a weight of 4. Other classes were intermediate in value (Table E-=5). @ 
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Table E-5. Shoreline Protection Function Model. 

© Element Condition 
Elements Weight Weight Conditions i 

7 Wetland Borders* na? NA Yes 

Lake or Stream NA No 

4 Vegetative Density 2 3 High 

2 Moderate 

| | 1 Low 

| Dominant Wetland 3 0 Open fresh water 

| : Class 0 Stream and brookside | 
° 

1 Deep fresh marsh (aquatic bed) “ 

, 9 Shallow fresh marsh . 

| (  & Yearly floodplain f 

: ol Wet meadow | ‘ 

: 4 Shrub swamp. 

‘ 4 Wood swamp 

e _— 
4 Surficial Material 1 2 Till . 

- Underlying Wetland 1 Stratified sand and gravel 

| 4 Stratified fine sand and silt 

i _ 3 Alluvium — 

Fetch (Lakes only) 4 2 Over 2000 ft. 

[ 1 Under 2000 ft. 

\ Depth of Lake 1 2 Deep 6 ft. 
} 

| 1 Shallow 6 ft. 

oe Range 3-32 . 
: Mean 17 : 

ee 

, a . ; 
| preemptive | 

| by not applicable 
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2.4.3 Surficial Material Underlying a Wetland 

Some wetlands overlie surficial geologic materials which are very | 

difficult to erode. A wetland located upon easily erodable materials such | : 

as fine sand and silt have a greater protective function than wetlands 

located on more difficult materials to erode such as stratified sand and | 

gravel. Condition weights were assigned accordingly (Table E-5). 

| 2.4.4 Fetch | . 

Fetch is a measure of the length of open lake water across which , 

wind may blow to generate waves. In general, a long fetch will create a | 
: é 

- high wave. A fetch of >609.6 m (2000 feet) was considered large, <609.6 m | 

| was considered small. Large fetch was assigned a condition weight of 2 

. ‘while small fetch was assigned a weight of 1. Fetch was considered the @ 

most important element and was weighted 4 (Table E-5). | | 

2.4.5 Depth of Lake | 

. if 

Large waves are created in deep lakes with a long fetch. A , 

| 
shallow lake with a long fetch will not generate waves as high as will a 

deep lake with an equally long fetch. Wave energy is primarily a result of | 
L 

wave height. The depth of a lake is generally given an element weight | 

equal to that of fetch. However, it was not since all the study area lakes | 

are shallow and capable of generating only small waves. Fetch in this case | 

is more important than depth in determining wave height (Table E-5). 
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2.5 WATER QUALITY MAINTENANCE FUNCTION MODEL 

© According to Wisconsin Administrative Code, NR 132, "weclands may 

degrade, inactivate, or store materials such as heavy metals, sediments, 

nutrients, and organic compounds that would otherwise drain into waterways." 

This function is best defined as the ability of a wetland to abate inflowing 

pollutants and to discharge cleaner water. In the Massachusetts Wetlands 

. Protection Act (Massachusetts General Laws 131-40) this function is defined 

as the prevention of pollution value of a wetland. It has also been referred 

, to as the wetland's "living-filter" function. " 

Wetlands may act as "living-filters" removing floatable and sink- 

able debris, suspended solids, dissolved solids, nutrients and themical 

| compounds, both natural and manmade by a variety of methods including 

physical filtering, sedimentation, nutrient uptake, adsorption, and absorp- 

© tion (Burton, 1981; Davis et al., 1981; Kadlec, 1981; and Oberts, 1981). . 

The following model (Table E-6) has been developed to assess the ~ 

_ pollution abatement function by using the nine criteria set forth in NR 

| 132: . | 

1) density and distribution of plants; 

2) area, depth and basin shape; 

3) hydrologic regime; | 

| 4) physical, chemical. and biological properties of the water 
and soil; | 

| 5) relationship of wetland size to watershed size; 

6) the number and size of other wetlands remaining in the 
| watershed; 

7) topography of the watershed; 

© 
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| 
J 

Table E-6. Water Quality Maintenance Function Model. | 

‘Element Condition © 

Elements Weight Weight Conditions 

Dominant Wetland 4 1 Stream or brookside wetland | 

Class | 0 Open fresh water 

3 Deep fresh marsh (aquatic bed) 

|  — Shallow fresh marsh 

. & - Yearly floodplain 

: 3 Wet meadow | 

_ 4 Shrub swamp 

2 Wooded swamp | | 

2 Bog : 

Percent Open Water 1 3 0-332 : | 

2 34-66% f 

| 1 67-95% ‘ | 
0 96-100% 

‘Vegetative Density 3 3 High 

2 Moderate © 

| 1 Low . 

| Topographic 3 4 Closed basin 

Configuration | 3 Semi-closed basin 

. 2 Valley 

1 Hillside 

Topographic 2 - 1 Upper | ) 
Position in Watershed 9 Intermediate 

3 Lower 

Organic Material 1. 1 High permeability | 

: 2 Low permeability 

| 0 Absent | 

6. 
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Table E-6. (continued) 

: Elements Weight Weight Conditions 

Dominant Hydrologic 4&4 1 Condition 1 

| | Type 2 Condition 2 

| 3 Condition 3 

. 4 Condition 4 

| . 5 Condition 5 

' 6 Condition 6 

1 Hydrologic 2 1 Not part of riparian system 

| Connection 2 Part of riparian system ° 

| Inlet 2 2: Perennial : 

1 Ephemeral ; 

} ) Absent ‘ 
{ 

: Outlet 3 2 Perennial 

1 Ephemeral 

© 0 Absent | 

Size  & 3 Large > 4.6 acres 

° | , 2 Moderate 1.1-4.5 acres | 

1 | 1 Small < 1.0 acres 

: . Range 18-98 @ 
Mean 58 

eee ES 

| *Total value for one inlet and one outlet only. — 

Some wetlands may have more than one inlet or outlet 
but the range above is only for wetlands with one 
inlet and one outlet. 
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8) position of the wetland relative to springs, lakes rivers 
and other waters; and © 

9) land use practices and trends within the watershed, or | 
the likelihood of nutrient, sediment or toxin loads in- oo, 

creasing. 

2.5.1 Dominant Wetland Class 

| The dominant wetland class defines the type of vegetative com- 

munity that may act as a “living-filter". This element was considered : 

to be important and was weighted 4. Some types of wetlands are assumed . 

| to have better physical filtering and nutrient uptake than others. Shallow | 

fresh marsh, shrub swamp and yearly floodplain were considered 0 be the 

best "living-filters" and were assigned a weight of 4. The stream or brook- 

| side wetland offered the least amount of potential for interaction of water 

with vegetation and was weighted the lowest (1). Other classes were weighted © 

intermediate (Table E-6). 

2.5.2 Percent Open Water | 

The lesser the amount of open water, the more the contact be- 

tween water and the vegetative community. Those wetlands having little 

open water will function best since their water is in contact with the 

| largest percentage of wetland plants. Those wetlands having 0-30 percent 

open water were considered the best and were given a weight of 3. Those 

having large amounts of open water, 67-95 percent, were weighted 1 (Table 

E-6). 

@ 
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2.5.3 Vegetative Density 

@ | Densely vegetated wetlands provide a high rate of physical 

filtering and nutrient uptake and were given a weight of 3. Wetlands with 

low vegetative density have the least potential for physical filtering and 

nutrient uptake and were weighted 1. This element was considered important 

in assessing the pollution abatement function and was assigned a weight of 

3 (Table E-6). 

2.5.4 Topographic Configuration 

, 
Topographic configuration is a description of the vbagin shape" 

and the "topography of the watershed." The topographic configuéation re- 

| lates to the potential for the wetland to act as a trap for inf lowing 

@ | ‘pollutants. The best pollutant trap is a closed basin which does not 

release any water to a downstream ecosystem, and was weighted the highest 

(4). A hillside offers the least ability to trap pollutants and was 

| weighted the lowest (1) (Table E-6). | 

| 2.5.5 Topographic Position in Watershed | 

| This element refers to the "relationship of wetland size to 

' watershed size" and the "number and size of other wetlands remaining in 

| the watershed." It was assumed that wetlands lower in the watershed will 

| have larger watersheds than wetlands higher in the watershed. Thus, such 

wetlands will receive a larger volume of water for renovation. Also, 

wetlands low in the watershed will have fewer wetlands below them to fur- 

© ther renovate polluted water. For these reasons, wetlands lower in the 
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watershed were assigned a higher weight (3) and those higher in the water- 

shed a low weight (1) (Table E-6). © 

2.5.6 Organic Material . / 

: Organic material has the potential to remove pollutants by - 

adsorption and absorption. Organic soils also act as habitat for bacteria | 

which are important in nutrient cycling. The lower the permeability of an 

organic material, the larger the number of molecular attachment sites — 

available for absorption and adsorption. Also, water will pass more slowly 

through organic soil, offering a longer period of time for trapping and 

retaining pollutants before they pass downstream. Low permeabilfty materials 

were assigned a condition weight of 2 and high nermeability materials a | 

weight of 1 (Table E-6). | . 

| @ 

2.5.7 Dominant Hydrologic Type } oe 

Dominant hydrologic type refers to the residence time of water in 

a wetland or the amount of time required for a drop of water to move 

through a wetland. The longer a drop of water spends in the wetland, the 

greater its chances to interact with the "living-filter" function of the _ 

wetland. Those conditions that have the highest residence times were 

| considered to have the greatest function. Those with lowest residence 

times were considered to have the least function. Appendix C, Section 4.3 

defines the various dominant hydrologic types in detail. Hydrologic Condi- 

tion 6 was considered to be the best pollutant trap since it allows nothing 

to pass downstream. Hydrologic Conditions 4 and 5 have slightly different ; 

e 
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- residence times, but are very similar and were assigned equal weights (4). 

© Condition 1, a rushing stream, does little to remove pollutants and was 

given a weight of 1 (Table E-6). | 

2.5.8 Hydrologic Connection 

‘The hydrologic connection defines the "position of the wetland 

within the watershed" relative to springs, lakes, rivers and other waters. 

7 Basically a wetland is either located above other aquatic ecosystems and 

| protects them by pollution abatement function or it does not. If it is not 

2 part of a riparian system, it can not directly protect downstream ecosystems ' | ; 

| and was weighted the lowest (1). If it is part of a riparian system, it 

: protects downstream ecosystems and was assigned a weight of 2 (Table E-6). 

© 2.5.9 Inlet. 

| . 
: . ( Since perennial inlets have water flow continuously, they have 

! the potential to continuously add polluted water to the wetland. Wetlands. 

- having perennial inlets could have the potential to renovate inflowing 

| water continuously and were considered more valuable than wetlands having 

ephemeral inlets. Perennial inlets were assigned a weight of 2 and ephen- 

: eral inlets were weighted 1 (Table E-6). 

| | 

| The outlet character of a wetland is an important element in the 

| hydrologic regime. An important function of a wetlands' hydrologic regime ; 
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is to maintain downstream ecosystems by maintaining base water flow, which 

decreases pollution by dilution, maintains water chemistry and temperature, © 

and provides water volumes for aquatic habitats. Perennial outlets have 

more of a potential to provide clean downstream water than do ephemeral 

outlets and were weighted higher (2); ephemeral outlets were weighted lower 

(1) (Table E-6). | - 

2.5.11 Size | 

When other elements are equal, the larger the wetland the greater — 

will be its prevention of pollution function. This element was weighted 

high (4) since the potential quantity of pollutants entering a wetland 

either naturally or man-induced, is difficult to predict. Larger wetlands . 

should be able to renovate a larger quantity of polluted water. Large | : 

wetlands (>1.8 ha [4.6 acres]) were assigned a weight of 3, moderate size © 

wetlands 2 and small wetlands 1 (Table E-6). : . 

| In the study area, all wetlands were considered to have an equal | 

"likelihood of nutrient, sediment or toxin loads increasing” so the pol- 

lution abatement function model would not be biased towards potential | | 

Crandon Project activities. 

| ry 
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3.0 CULTURAL AND ECONOMIC FUNCTION MODEL 
© —— 

In attempting to model wetland cultural values, it became apparent 

that the cultural heritage of people in the vicinity of the proposed Crandon 

| | Project was not readily definable in terms of model elements and that such 

| a model would not be an adequate evaluation of all possible relevant consider- 

ations. For this reason, it was decided that major cultural considerations 

| would be identified by contacting appropriate information sources and 

| making a qualitative assessment of wetland cultural values. The wetland ) 

functions that give rise to economic value, on the other hand, were much 

more readily identified in terms of model elements. The elements which 

were considered to be most important in determining economic Eymetion are 

! presented in Table E-7. 

© | 3.1 DOMINANT WETLAND CLASS 

| | Dominant wetland class has a direct bearing on whether commercial 

| products are present such as wild rice, furbearers or game fish that have | 

the potential to contribute to the economic base of the region. Because of 

| its important role in the model, this element was assigned a weight of 4. 

The weighting was high for classes having high potential for producing cash 

crops such as wooded swamps, which very often contain some harvestable 

| timber, or marshes which provide habitat for commercial crops and game 

species. Conversely, the weighting was low for classes that seldom produce 

| economically viable crops, such as shrub swamps (Table E-7). 

© 
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Table E-7. Cultural and Economic Function Model. 

Elements Weight Weight Conditions 

Dominant Wetland 4 0 Stream or brookside 

| Class 0 Open fresh water 

4 Deep fresh marsh | 

| Ok Shallow fresh marsh : 

— 0 Yearly flooded floodplain 

2 Wet meadow 

| 3 Shrub swamp | 

5 Wooded swamp (deciduous) } 

6 Wooded swamp (coniferous) 

3 Bog ; 

Access 3 3 Within 100" of road { 

2 Access by passable waterway | 

| 1 Isolated 

Size 8 3 Large > 4.6 acres @ 

| | 2 Medium 1.1-4.5 acres | 

BS 1 Small < 1.0 acres 

: | Range 11-87 _ : : | 
Mean 54 

© 
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| 3.2 ACCESS 
© | 

: Access to wetlands having a potential cash crop is a factor in 

the wetlands’ economic value, but its importance as an element in the model 

: was less than that of the other 2 elements, which determine the presence | 

| - and extent of the resource. Moreover, if the cash crop has a major value, 

access will be developed when a decision has been made to harvest. Based 

| on the above, this element was assigned a weight of 3; the weight assigned 

| the condition increases with ease of access (Table E-7). 

| «343° SIZE : 

| Size of a wetland containing a potential cash crop is as impor- 

| tant a factor in determining economic viability of the resource as actual 

eS | presence of the crop. Size is directly related to total yield of the. 

| ' harvest, which has a direct bearing on both the decision to harvest and 

oe cash return. It was determined that this element should have the same 

: maximum possible score as "Dominant Wetland Class" and it was assigned a 

weight of 8; the large size category was weighted 3 (Table E-7). 

; } 

e@ . 
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4.0 RECREATIONAL FUNCTION MODEL . 

The elements in this model are very similar to the criteria used | 

by Bedford et al. (1974) to assess the recreational value of wetlands in 

Dane County, Wisconsin (Table E-8). 

4.1 DOMINANT WETLAND CLASS 

Dominant wetland class directly affects the potential for hunt- 

ing, trapping, fishing and nature study. Wetland classes differ with . 

respect to wildlife species diversity, and net primary production; shallow 

marsh provides habitat for songbirds and certain mammals, coniferous swamps 

provide winter yards for deer, and aquatic beds provide habitat ‘for warm - 

water fish species. Based on its role in determining recreational value 

this element was assigned a weight of 3 and the weights assigned to each @ 

class varied with its importance as wildlife habitat (Table E-8). . 

4.2 PERCENT OPEN WATER | 

Percent open water is an important element, since it affects | 

recreational potential in several ways. Open water provides opportunities 

for boating and fishing, as well as providing an added habitat element for 

both game and non-game wildlife. Based on its role in this model, this 

element was assigned a weight of 3. The weight assigned to the condition 

increased with percent open water, the optimum condition being between two- 

| thirds and complete open water (Table E-8). 

E-50 | 
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Table E-8. Recreational Function Model. 

| Elements Weight Weight Conditions 

| Dominant Wetland 3 O- Stream or brookside 

: Class 0 Open fresh water 

6 Deep fresh marsh 

| 5 Shallow fresh marsh 

0 Yearly flooded floodplain 

| 0 Wet meadow 

| 2 Shrub swamp 

2 Wooded swamp (deciduous) 

| 3 Wooded swamp (coniferous) 

. 2 5 Bog . 

| Percent Open 3 1 0-33% f 
, Water 2 34-66% # 

3 67-95% 

, 0 96-1002 

@ Surface Water. 4 1 Connected to a small stream 

Association 2 Connected to a river " 

| " 3 Connected to a lake 

4 Connected to a combination 

! | 0 Not connected 

Access to Public 2 3 Within 100' of road 

) 2 Access by passable waterway 

, 1 Isolated 

Size 4 3 Large > 4.6 acres 

| 2 Medium 1.1-4.5 acres 

1 Small < 1.0 acres 

Legal Access 2 2 Yes 

, 1 No | Oe 
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Table E-8. (continued) @ 

a 
Element Condition 

Elements Weight Weight Conditions 

Output From 3 3 High | | 

Biological Function 2 Moderate | 

| Model 
| . 1 Low : 

Range 10-71 

Mean 40 
eee eee rtrnt e  A  S  S 

- | 

f 
4 
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! 4.3 SURFACE WATER CONNECTION 

© Connection of a wetland to a surface water body is the most 

important factor affecting recreational potential, since without a surface 

| water connection the recreational benefits associated with open water 

| discussed above are absent from the wetland. Surface water connection dir- 

ectly influences wildlife and finfish production, an important factor 

affecting recreational potential. Because of its importance in determining 

7 recreational potential of a wetland this element was assigned a weight of . 

4. The weight accorded to the condition is related to the type of connection 

and the recreational benefits associated with each, a combination of lake 

| and riparian system being the most ideal (Table E-8). f 

- 4.4 PUBLIC ACCESS 

© 
| Although access to a wetland is a factor in its recreational 

! . potential, this element was considered to be less important than others in 

| the model. In fact, in a wetland affording good hunting and fishing oppor- 

: tunities isolation may be an enhancement to those sportsmen willing to make 

their own access. Based on the above, this element was assigned a weight 

of 2. The weight assigned to the condition increased with ease of access 

(Table E-8). 

| 
4.5 SIZE . 

Size is a very important element since it directly influences 

recreational carrying capacity of a wetland. Larger wetlands support a | 

©} greater variety and density of wildlife, and afford more opportunities for 

| E-53 
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recreational activities associated with wetlands such as canoeing, nature 

Study and hunting. Because of its important role in this model, size was © 

accorded a weight of 5, the weight assigned to the condition varying 

directly with size (Table E-8). - 

4.6 LEGAL ACCESS 

. Ownership status determines whether a wetland is legally access- 

Oo ible; the broad categories of ownership are public, private and Native | 

American. As with Public Access, this element was much less important than . 

those functional elements which actually determine recreational potential 

because ownership and legal access status can both change. Accokdingly, 

"Legal Access" was assigned a weight of 2 (Table E-8). | 

4.7 OUTPUT FROM BIOLOGICAL FUNCTION MODEL | © 

Since the potential of a wetland for biological production and 

variety determines whether it might provide habitat for or be productive of 

species of recreational, cultural or economic interest, this was an important 

consideration in determining recreational potential. The contribution of 

this element to the recreational model was included by assigning one of ", 

three conditions using the output from the biological function model. As a | 

: result of the importance of this output to the recreational model, it was 

assigned a weight of 3 (Table E-8). — 

© 
E-54 

3.10-2-54



© 3-0 AESTHETICS FUNCTION MODEL 

5-1 DOMINANT WETLAND CLASS 

: Dominant wetland class was important in determining the aesthetic 

CO value of a wetland. Certain wetland classes have higher visual appeal than 

others. For example, floating mats of vegetation such as occur in a bog or 

: [ an aquatic bed are highly attractive; shrub swamps and most deciduous 

. swamps, on the other hand, provide very shallow vistas and little visual 
r 

. 

: relief, therefore, their contributions to the aesthetics of a wetland were ° 

: considered to be minimal. This element was assigned a weight of-.4 and the 

| weights assigned to the wetland classes varied with their visual appeal | 
. , 9 

| (Table E-9). | 

@ 5.2 NUMBER OF WETLAND SUBCLASSES (RICHNESS) | 

e 
. 

. Subclass richness is a measure of the variety of plant form and 

! arrangement. Where this factor was rated high the wetland was also rated 

high in visual richness and aesthetic appeal. This element was assigned a 

| weight of 3, and the weights assigned to the conditions varied with the 

i number of different wetland subclasses (Table E-9). 

| 5.3 PERCENT OPEN WATER " ~ 

! Open water is an important factor contributing to the aesthetic _ 

} appeal of a wetland, and this element was assigned a weighting of 4. The 

aesthetic appeal improves as percent open water increases with an optimum . 

© occurring for most people at around 95 percent. Up to this point, sufficient ~ 
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Table E-9. Aesthetic Function Model. 

Elements Weight Weight — Conditions | 

Dominant Wetland 4 0 | Stream or brookside wetland | 

Class 0 Open fresh water 

, 5 Deep fresh marsh 

: 4 Shallow fresh marsh 

| 0 Yearly flooded floodplain 

0 Wet meadow : | 

. 2 Shrub swamp 

| 3 Wooded swamp (deciduous). 

3 Wooded swamp (coniferous) , 

5 _ Bog : 

Number of Subclasses 3 4 6-9 f 
(Richness) 3 4-5 j 

| 2 2-3 

1 1 

Percent Open Water 4 1 0-33% | | | © 

3 34-667 

4 67-95% 
, 0 - 96-1002 

Access to Public | 3 ( 3 Within 100' of road | 

2 Access by passable waterway 

. | 1 a Isolated ; 

| Local Scarcity 3 1 <200" to nearest similar type | 

2 201-1000" to nearest similar 
, type as 

| 3 ->1000' to nearest similar type 

. | Range 9-66 

Me 

® 
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; 

| | 

| vegetation is present to provide visual relief but as percent vegetation 

© diminishes to zero, visual richness declines (Table E-9). 

| 

5.4 ACCESS | 

| . Access to a view of a wetland is certainly a factor contributing 

to its aesthetic value. If access was limited, appreciation of the wetland's 

} aesthetic attributes was considered to be minimal. However, access may be 

_ created to provide visual access to a particularly appealing view, therefore, 

| | this factor was not as important as the functional components "Dominant 

| Wetland Class" and "Percent Open Water" in determining the aesthetic value 

of a wetland. The weight assigned to this element was 3, and the weights 

: assigned to the conditions varied with ease of access (Table E-9). 

© 3-5 LOCAL SCARCITY 

! ) } 
Visual relief is a factor in the aesthetic value of a wetland. 

| Where a particular wetland type was commonly distributed over the land- | 

| Scape, visual relief was considered to be low; but where a type was quite 

rare, relief was given a heavy weighting. This element was assigned a 

| weight of 3 and weights assigned to the conditions varied depending on the 

commonness of the wetland type as a landscape element (Table E-9). 

| 

© | 

E-57 

3.10-2-57 | |



6.0 EDUCATIONAL FUNCTION MODEL 

There exists such a variety of elements to the processes of © 

education that no system can be developed that foresees all future educational _.. 

opportunities and directions. This model was designed to include present 

educational uses and trends at various age and professional levels of | | 

education. | 

| 6.1 NUMBER OF WETLAND SUBCLASSES (RICHNESS) . 

This element is a measure of the variety of vegetative life forms 

) 
available for study in a wetland. As the number of subclasses increases 

¢ : 
the opportunity becomes greater to observe natural history phenpmena compared 

to a similar sized wetland of lower plant form variability and therefore, 

having less edge, lower interspersion and fewer wildlife. Based on the | 

| above, this element was assigned a weight of 3; the weight assigned to the ©@ 

conditions varies with the number of subclasses as presented in Table E-10. | 

6.2 PUBLIC ACCESS 

Wetlands affording public access permit larger numbers of people 

to study wetland processes and observe plant and animal life cycle interactions 

| than do isolated wetlands. Because access was considered important in. 

terms of the educational value of a wetland, this element was assigned a 

weight of 4, and the weights assigned to the conditions varied with ease of 

access (Table E-10). 
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| 
Table E-10. Educational Function Model. 

Element Condition 

Elements Weight Weight Conditions 

| | Subclass Richness 3 4 6-9 
| (Lateral Diversity) 3 4-5 

2 2-3 

} 1.4 
71 Access.to Public 4 3 Within 100 ft. of road 

i 2 Access by passable waterway 

. | | 1 Isolated a 

. oe Range 7-24 uO 
Mean 15 

To : ¢ 
1 4 

j 
} 
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a | f- . 

) Crandon Mining Company 

© March 22, 1995 | 7 N. BROWN ST., 3RD FLOOR 
| | RHINELANDER, WI 54501-3161 

David Ballman . 

Ecologist, U.S. Army Corps of Engineer 
St. Paul District : 

190 Fifth Street East 
St. Paul, MN 55101 

RE: Crandon Project - Wetland Verification Delineation 

Dear Mr. Ballman: 

The Crandon Project wetland delineation verification has been completed as per the procedures outlined 
in the July 21, 1994 letter previously sent to you. Subsequent to the September 8, 1994, field meeting at 
the Crandon project site, at which time flagged wetland boundaries were validated by you and the 
Wisconsin Department of Natural Resources, the planned wetlands horizontal-control survey was 

: completed. 

A comparison between the wetland delineation completed in the early 1980s and the August 1994 
verification is provided in the attached technical memorandum. The conclusion of the comparison is that 
the wetland delineation work performed in the 1980’s by Normandeau and Associates, Inc. and 

| Interdisciplinary Environmental Planning, Inc. is an accurate representation of the wetlands in the entire 
study area. 

This completes our verification study of the wetlands in the vicinity of the Crandon Project site. If you 
© have any questions regarding our work please feel free to call me at (715) 365-1450 or Ron Steg of 

Foth & Van Dyke at (414) 497-2500. 

Sincerely, . 

Don Moe 

Technical/Permitting Manager 

DM:mky:jcp 
Attachments 

Cc: Bil Tans, WONR 
Archie Wilson, WONR 
Larry Lynch, WDNR 

| Robert Jaeger, Bureau of Indian Affairs 
| Al Milham, Forest County Potawatomi 

Arlyn Ackley, Sokaogon Chippewa Community 
John Teller, Menominee Indian Tribe of Wisconsin 

M. Catherine Condon, Greene, Meyer & McElroy 

David Kee, USEPA-Air Division (A18J) 

Jerry Sevick, Foth & Van Dyke 

Garrett Hollands, Fugro-McClelland 
© Tim Weyenberg, Foth & Van Dyke 

RHINELANDER BUSINESS OFFICE CRANDON FIELD OFFICE 
REINER Es. FLOOR P.O. BOX 336 §=104 W. MADISON 

WI 54501-3161 3.10-3-1 CRANDON, WI 54520-0336 
TEL.: (715) 365-1450 FAX: (715) 365-1457 ® TEL.: (715) 478-3393 FAX: (715) 478-3641



| Foth & Van Dyke @ 

Memorandum 

March 21, 1995 

TO: Jerry Sevick, Foth & Van Dyke 

CC: Don Moe, Crandon Mining Company 

Tim Weyenberg, Foth & Van Dyke 

Garrett Hollands, Fugro-McClelland 

Master File 

FR: Brad Helmandollar, Foth & Van Dykebott 
Ron Steg, Foth & Van Dyke SE 

RE: Crandon Mining Company - Wetland Delineation Verification 

In response to discussions with the U.S. Army Corps of Engineers (USCOE) and the Wisconsin 

Department of Natural Resources (WDNR), Foth & Van Dyke developed a plan to verify the 

boundaries of wetlands in the Crandon Mining Company (CMC) study area. The plan was 

outlined in a letter to David Ballman, USCOE, issued on July 21, 1994 (Attachment 1). 

The approach for verifying the boundaries of wetlands existing in the CMC study area, as © 

, mapped by previous investigators (Normandeau Associates, Inc. and Interdisciplinary 

Environmental Planning, Inc., 1982, CMC-NOI-164), consisted of field delineation of 

approximately 25% of the wetlands existing in the mine/mill site and TMA configurations current 

at that time. This delineation was to be followed by completion of a horizontal control survey of 

the delineated wetlands and creation of a wetland boundary map at the same scale as the 

previously prepared wetland maps. Verification was then to be accomplished through direct 

comparison between the two maps. Details regarding the implementation of the approach and 

the results of the work are presented in the following paragraphs. 

On August 24 and 25, 1994, Ron Steg and Brad Helmandollar of Foth & Van Dyke conducted 

delineation work on six wetlands on the Crandon Project site, designated as Wetlands P2, 5, M3, 

F64, F65 and F66. Wetlands 5, M3, F64 and F65 were delineated in their entirety. Only that 

| portion of Wetland P2 existing within the mine/mill site was delineated. Wetland F66 was not 

considered in the July 21, 1994 work plan, however, based on field conditions observed at the 

| time of the site visit, the southern portion of this wetland was delineated. Wetlands P2 and 5 are 

located within the proposed mine/mill site. The remaining wetlands, M3, F64, F65 and F66, are 

located within the proposed TMA. The boundaries of these wetlands were delineated with black 

and red striped survey tape. Field data forms are provided in Attachment 2. 

On September 8, 1994, representatives of CMC and Foth & Van Dyke met with representatives 

of the USCOE and the WDNR to conduct a field review of the delineated wetland boundaries. 

The group was unanimously in agreement with the Foth & Van Dyke wetland boundary © 

determination. 
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On September 28, 1994, Foth & Van Dyke surveyors were taken to and shown the boundaries 

© for all delineated wetlands. In the days that followed a horizontal control survey was completed. 
The survey information was then downloaded into Foth & Van Dyke’s CADD system so the 
coordinates could be plotted on the existing wetland maps. As Wetlands F66 and P2 were not 
delineated in their entirety, the surveyed wetland boundary was tied into the previous wetland 
boundary based on interpretation of May 1993 aerial photography, followed by field verification 
on August 27, 1994. Figures 1A and 1B provide a comparison of the August 1994 and previously 
mapped wetland boundaries. 

Table 1 presents a comparison between the August 1994 wetland verification work to previously 
mapped wetlands. The configuration of the boundary of Wetland F65 is somewhat different than 
previously mapped. The August 1994 mapping resulted in a westerly shift in the connection 
between wetlands F65 and F66, however the overall size of these two wetlands remains very close 
to the previously mapped acreage. Wetland 5, as mapped in August 1994, is considerably smaller 
than previously mapped and is shifted approximately 50 feet to the south. The configuration of 
the remaining wetlands mapped in 1994 is much the same as the previous mapping. The 
resultant acreage from the 1994 delineation is approximately 13 percent less than the previous 
mapping. If this approximation is extrapolated to the entire study area, the previous wetland 
mapping represents a slight over estimate of the actual wetland acreage in the study area. 

Based on the 1994 verification work, botanical surveys of the entire study area conducted by the 
Foth & Van Dyke botany team, and a review of fall 1993 and spring 1994 aerial photography of 
the study area, it is concluded that the wetland delineation work performed by Normandeau and 
Associates, Inc. and Interdisciplinary Environmental Planning, Inc. is an accurate representation 
of the wetlands in the entire study area and may have actually overestimated the acreage by up 

© to 13 percent. 

Please note that since the field verification work was completed, the configuration of both the 
mine/mill site and TMA have changed somewhat as work on the project’s environmental impact 
report and permit applications has progressed. For consistency and to avoid confusion, the 
location and configuration of both the mine/mill site and TMA shown on the attached figures are 
those that were used to develop the wetland delineation work plan. The fact that the mine/mill 
site and TMA locations and configurations have changed slightly since the work plan was 
developed does not affect the results and conclusions of the work addressed in this 
memorandum. 

[80-02/32-18]93C049 2 | 
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Table 1 

Comparison of Wetland Acreage from August 1994 Verification Work ® 

to Previous Mapping Work 
Crandon Project | 

ee 
Acreage Acreage 

Wetland August 1994 Mapping Previous Mapping 
Sn 

5 0.01 0.28 

M3 4.50 5.52 

F64 4.50 5.21 

F65 2.40 2.36 

F66 16.10 | 17.07 

P2 18.00 21.91 

| Total 45.51 52.35 

Prepared by: BDH 

Checked by: RFS 
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« ~ | a Ya , 

© | 7 N. BROWN ST., 3RD FLOOR 
RHINELANDER, WI 54501-3161 

July 21, 1994 

David Ballman | 
Ecologist, U.S. Army Corps of Engineers 
St. Paul District 
190 Fifth Street East 
St. Paul, MN 535101 

Dear Mr. Ballman: 

ORE: Wetland Verification Delineation - Crandon Project 7 

This letter is provided in response to your site review and subsequent telephone conversation 

recommending that Crandon Mining Company (CMC) conduct a "verification" study to confirm 
the accuracy of wetland delineation conducted in the 1980s. 

Wetlands existing in the environmental study area were mapped previously by Normandeau 

©@ Associates, Inc., Interdisciplinary Environmental Planning, Inc., and Fugro-McClelland. Mapping 

procedures were consistent with standard wetland mapping practices existing at the time the work 

was conducted. Based on conversations with the St. Paul District of the U.S. Army Corps of 

Engineers, CMC proposes verification delineation and mapping of approximately one-quarter of 

the wetland acreage existing within the boundaries of the direct impact area of the project. 

Portions of eight and 12 wetlands exist within the mine/mill site and tailings management area, 

respectively (Table 1). As noted on the table, CMC proposes to delineate and map wetlands 5. 

and P2 in the mine/mill site, and wetlands F65, F64 and M3 in the TMA. 

Wetlands will be delineated using the routine wetland determination method described in the . 

1987 Corps of Engineers Wetland Delineation Manual. Wetland boundaries will be flagged with 

labeled and numbered survey tape. Following the delineation, a horizontal control survey will 

provide the data necessary to map the wetlands onto Foth & Van Dyke’s base map of the area. . 

After the wetlands are flagged, we will notify you so a field assessment can be conducted by your 

staff. The verification of the delineation of these wetland areas is also being conducted to 

oo provide the WDNR with information they need for their verification that wetland 

boundaries/acreage have not appreciably changed since the previous studies were completed. 

This work will be scheduled in August, 1994. The results of the work will be summarized in a 

letter report, including a wetland map, to be submitted within three weeks of the completion of 

the field activities. 

RHINELANDER BUSINESS OFFICE CRANDON FIELD OFFICE 
7 N. BROWN ST., 3RD FLOOR P.O. BOX 336 104 W. MADISON 

RHINELANDER, WI 54501-3161 : CRANDON, WI 54520-0336 
TEL: (715) 365-1450 FAX: (715) 365-1457 3) 3.10-—3-8 TEL.: (715) 478-3393 FAX: (715) 478-3641



David Ballman 

U.S. Army Corps of Engineers 

July 21, 1994 | 

Page 2 

© 

We look forward to your comments on this verification activity. 

Sincerely, 

, Don Moe | 
Technical/Permitting Manager 

DEM:jep 

Attachment | | 

CC: Bill Tans, WONR 

Archie Wilson, WONR 
| 

Larry Lynch, WDNR 

Robert Jaeger, Bureau of Indian Affairs 

Al Milhain, Forest County Potawatomi 

Arlyn Ackley, Sokaogon Chippewa Community 

Glen Miller, Menominee Tribe | 

_ David Kee, USEPA-Air Division (A18J) 
© 

Jerry Sevick, Foth & Van Dyke 

3.10-3-9 
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te Table 1 
Wetlands in the Mine/Mill Site and Tailings Management Area 

Crandon Mining Company 

° 

| #9 | 0.2 | 0.2 

#11 | 0.6 0.6 

#12 | 0.1 | 0.1 

P2 20.8 1.4 : 

Note: CMC proposes to delineate and map wetlands 5 and P2 in the mine/mill site, and wetlands F65, 

F64, and M3 in the TMA. 

oe —_ 
1 Acreage taken from Table 1 - Letter dated March 25, 1994 to Mr. Michael F. O’Keefe 

' 2 Preliminary acreage estimate based on planimetry. 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes (No) Plot ID: 1A 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species [ Stratum | Indicator | Dominant Plant Species 

ACU | 9, Viola spp. fe | 
2. Tsuga canadensis tree | FACU 10. Aster macrophyllus fhe | NA 

3. Abies balsamen wee [racw [oT 
« Betula papyrifer [wee [racus [a | 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species | 

(excluding FAC). < 50% . 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

a Water Stained/Silt Covered Leaves 

C7 Stream, Lake or Tide Gauge Cl Drift Lines 

CJ Aerial Photographs C High Water Marks 

CO Other CO Sand/Silt Deposits 
[7 Swollen Tree Bases 

x No Recorded Data Available CJ Exposed Roots 

CJ Periodically Flooded Channels/Depressions 

Field Observations: | 

Depth of Surface Water _NA_ (in.) 

Depth of Free Water in Pit _NA_ (in.) 

Depth of Saturated Soil NA _ (in.) 

@ Remarks: No hydrology indicators 

[80-02/18]93C049 3.10-3-12 Foth & Van Dyke



(Series and Phase): 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ | 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-8" | 10 YR 3/6 sandy loam 

8-24" 10 YR 4/4 sandy loam 

Hydric Soil Indicators: 

C) Histosol (_} Concretions 

TC Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor [_] Organic Streaking in Sandy Soil 

C Aquic Moisture Regime [(} Listed on Local Hydric Soils List 

0 Reducing Conditions [J Listed on National Hydric Soils List 

CJ Gleyed or Low Chroma [J Other (Explain in Remarks) 

WETLAND DETERMINATION : 

Wetland Hydrology Present? Yes (No 
Hydric Soils Present? Yes (No. 

* Forest County Soil Survey Not Complete } ; 3 

3.10-3-13 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© 
Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar , 

Do Normal Circumstances exist on the site? Yes’ No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes (No? 

Is the area a potential Problem Area? Yes (No? Plot ID: 1B 
(If needed, explain on reverse.) —<— 

| VEGETATION 

Dominant Plant Species | Stratum | Indicator Dominant Plant Species | Stratum | Indicator 

[Acer rubrum | wee | FAC__| 9. Dryopteris spp. Sa 
| 2. Betula alleghaniensis jtree =| FAC 10. Cornus canadensus pherb | FAC 

3. Populus tremuloides * 11. Osmonda cinnamomea herb FACW 

[4.Acer rubrum [sts [rac fe 
s.Betula alleshaniensis [sou | rac [| 

6. Abies balsamea a a Ee 
eg a 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
Ky Water Stained/Silt Covered Leaves 

C] Stream, Lake or Tide Gauge 7 Drift Lines 

CO Aerial Photographs C High Water Marks 
oO Other C) Sand/Silt Deposits 

C) Swollen Tree Bases 
x No Recorded Data Available C) Exposed Roots 

bt Periodically Flooded Channels/Depressions 

Field Observations: | 

Depth of Surface Water  _NA_ (in.) | 

Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA_ (in.) 

® 

[80-02/18]93C049 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): : 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | . 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-10" 10 YR 2/1 organic 

10-20" 10 YR 2/1 organic 

20-24" 2.5 YR 5/2 7.5 YR 4/6 silt loam 

Hydric Soil Indicators: 

C) Histosol [_] Concretions 

yr Histic Epipedon 1] High Organic Content in Surface Layer in Sandy Soil 

C Sulfidic Odor () Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime I. Listed on Local Hydric Soils List 

C) Reducing Conditions [_} Listed on National Hydric Soils List 

oO Gleyed or Low Chroma ___[[] Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes” No Is this Sampling Point Within a Wetland? Yes > No 

Wetland Hydrology Present? (Yes? No 
Hydric Soils Present? CYes- No 

* Forest County Soil Survey Not Complete 

[80-02/18]93C049 3.10-3-15 Foth & Van Dyke



mo, Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/24/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Ye No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No? 

Is the area a potential Problem Area? Yes Plot ID: 2A 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator Dominant Plant Species } Stratum | Indicator | 

Acer rubrum* | tee | FAC | 9. Araia nudicaulis PACU 
2. Popolus tremuloides * jtree 10. Coptis trifola herb FACW 

3. Betula alleghaniensis 11. Lycopodium locidolom herb | FACE 

Qo scrim [ame rset 
ew 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). < 50% 

| 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
C7 Water Stained/Silt Covered Leaves 

O Stream, Lake or Tide Gauge CJ Drift Lines 
Oo Aerial Photographs CO High Water Marks 

| oO Other O Sand/Silt Deposits 
Cj Swollen Tree Bases 

xX No Recorded Data Available CO Exposed Roots 
CO Periodically Flooded Channels/Depressions 

Field Observations: | 
Depth of Surface Water _NA_ (in.) 

Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: Sloping topography toward wetland 

No indicators or wetland hydrology 

e = —-16 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-20" 10 YR 3/6 sandy loam 

Hydric Soil Indicators: 

C] Histosol [_] Concretions | 

OC Histic Epipedon (1) High Organic Content in Surface Layer in Sandy Soil 

C] Sulfidic Odor [] Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime [() Listed on Local Hydric Soils List 

CJ Reducing Conditions [J Listed on National Hydric Soils List 

Cc] Gleyed or Low Chroma [J] Other (Explain in Remarks) 

Remarks: No hydric indicators 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes (Na Is this Sampling Point Within a Wetland? Yes (No? 
Wetland Hydrology Present? Yes Q 
Hydric Soils Present? Yes CNo/ 

Remarks: Plot located adjacent to Flag 15 

* Forest County Soil Survey Not Complete 

[80-02/18]93C049 Foth & Van Dyke



Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/24/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar | 

Do Normal Circumstances exist on the site? CXes> No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes 

Is the area a potential Problem Area? Yes (No) Plot ID: 2B 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species Dominant Plant Species 

[Acerrubrums fee frac fe 
2 Populus iremuloides* [we [rac [mm | | 

[sAcerrubrum [somo [rac fe 
4. Dryopterus spp a 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 75% | 

HYDROLOGY 

| Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
K Water Stained/Silt Covered Leaves 

C7 Stream, Lake or Tide Gauge CT Drift Lines 
C) Aerial Photographs C) High Water Marks 
CT) Other C7} Sand/Silt Deposits 

C7} Swollen Tree Bases 

~<. No Recorded Data Available C) Exposed Roots 
BS Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil _NA_ (in.) 

[80-02]93C049 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

. Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" 10 YR 7/2 10 YR 5/8 minor clay loam 

Hydric Soil Indicators: 

C7) Histosol (_} Concretions 

CJ Histic Epipedon (.) High Organic Content in Surface Layer in Sandy Soil 

Oo Sulfidic Odor ( Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [J Listed on Local Hydric Soils List 

O Reducing Conditions (J Listed on National Hydric Soils List 

br Gleyed orLow Chroma> (0 Other (Explain in Remarks) 

WETLAND DETERMINATION | 

Hydrophytic Vegetation Present?’Yes” No Is this Sampling Point Within a Wetland? No 
Wetland Hydrology Present? (Ye No 
Hydric Soils Present? (Yes? No 

* Forest County Soil Survey Not Complete 

3.10-3-18 
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Data Form 
| Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar | 

Do Normal Circumstances exist on the site? Yes, No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes C No? Plot ID: 2C 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator Dominant Plant Species | Stratum | Indicator 

2, Sphagnum spp. 
2 Beula alleghaniensis wee [rac [io | 
3, Tsuga canadensis acus [oe 
«Populus remuioides [wee [rac fm | 

[sAcerrubrum [wom [rac [| 
éBeula alleghaniensis [sn [rac [|| 

& Trienalis borealis [ne [race fo 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 90% 

HYDROLOGY | 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
PR Water Stained/Silt Covered Leaves 

O Stream, Lake or Tide Gauge OO Drift Lines 
C Aerial Photographs CO High Water Marks 
CJ Other C) Sand/Silt Deposits 

C7} Swollen Tree Bases 

><_No Recorded Data Available kd Exposed Roots 
YW Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

[80-02/18]93C049 3.10-3-19 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" 7.5 YR 6/2 7.5 YR 5/8 moderate sandy loam |} 

Hydric Soil Indicators: 

‘a Histosol [_} Concretions 

C Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

Oo Sulfidic Odor (1) Organic Streaking in Sandy Soil 

CC Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

CT Reducing Conditions [] Listed on National Hydric Soils List 

Ww Gleyed o [] Other (Explain in Remarks) 

Remarks: — Basis-mottles and low chroma 

WETLAND DETERMINATION | 

Hydrophytic Vegetation Present?(YeY No Is this Sampling Point Within a Wetland? No 

Wetland Hydrology Present? Yes? No 
Hydric Soils Present? C Yes) No 

Remarks: Basis - edge of sphagnom, clear topography | 
Plot located adjacent to Flag 15 

* Forest County Soil Survey Not Complete 
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57 Flags Total Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

| Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar | 

Do Normal Circumstances exist on the site? No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes ( No> 

Is the area a potential Problem Area? Yes CNo> Plot ID: 2D 
(If needed, explain on reverse.) | 

VEGETATION 

Dominant Plant Species Dominant Plant Species | Stratum | Indicator 

1. Tsuga canadensis * j tree | FACU+ | 9. Triantalis borealis 

2. Betula alleghaniensis jtree =| FAC | 10. Streptopus roseus jherb = | FAC 

3. Populus tremuloides 11. Clintonia borealis herbs | FACH 

[4Acer rubrum twee | PAC | 12 Arla mudicauls bets | FACU 
[s.Acer saccharum | wee __| FACU | 

psimy frac fe 
@ [eect ow ne 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). < 50% 

Remarks: Hemlock is the dominant plant species 

HYDROLOGY 

Recorded Data (Describe in Remarks): | Wetland Hydrology Indicators: 

C7 Water Stained/Silt Covered Leaves 
C) Stream, Lake or Tide Gauge Cl Drift Lines 

C] Aerial Photographs CT) High Water Marks 
C7 Other C7 Sand/Silt Deposits 

C] Swollen Tree Bases 
xX No Recorded Data Available Cj Exposed Roots 

CJ Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: No indication of hydrology 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | : 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Notation) Abundance Type 

Notation) 

0-24" 10 YR 6/4 silty-loam 

Hydric Soil Indicators: 

‘| Histosol (_.] Concretions | 

CO Histic Epipedon [1] High Organic Content in Surface Layer in Sandy Soil 

CJ Sulfidic Odor [) Organic Streaking in Sandy Soil 

C Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

CT Reducing Conditions [) Listed on National Hydric Soils List 

C Gleyed or Low Chroma _  [[] Other (Explain in Remarks) 

Remarks: No indication of hydric soils 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes Ce Is this Sampling Point Within a Wetland? Yes CNo> 

Wetland Hydrology Present? Yes 7 
Hydric Soils Present? Yes CN 

Remarks: Plot located adjacent to Flag 57 , 

| * Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

@ Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar | 

Do Normal Circumstances exist on the site? Yes No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes No Plot ID: 3A 

(If needed, explain on reverse.) 

VEGETATION | 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator 

[Acer saccharum __|wee__ | FACU_| 9. Dropters Spr. je | 
2. Tauga canadensis jee | Facus PACU 
a Betula alleghaniensis [wee [rac [a | 

4, Abies balsamea row [oT 
[sAcersaccharum am —[racu [os || 

[6 Uimus americana sm [ratw. [we || 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
| CO Water Stained/Silt Covered Leaves 

C7 Stream, Lake or Tide Gauge CT Drift Lines 

oO Aerial Photographs [) — High Water Marks 

O Other CO Sand/Silt Deposits 
CT Swollen Tree Bases 

| x No Recorded Data Available CJ Exposed Roots 
C Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | | 4 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 
(Munsel (Munsel Abundance Type 

Notation) Notation) 

0-4" Organic 

4-12" 7.5 YR 6/8 Sandy Loam 

12-24" 10 YR 6/4 Sandy Loam 

Hydric Soil Indicators: 

C7 Histosol [_] Concretions 

Oo Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

C Sulfidic Odor (J Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime  [[] Listed on Local Hydric Soils List 

C Reducing Conditions J Listed on National Hydric Soils List 

CO Gleyed or Low Chroma _  ([(] Other (Explain in Remarks) 

Remarks: No hydric indicators 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes 7 Is this Sampling Point Within a Wetland? Yes 
Wetland Hydrology Present? Yes 
Hydric Soils Present? Yes CNoD 

* Forest County Soil Survey Not Complete | 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

® | Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar | 

Do Normal Circumstances exist on the site? Ye No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No. 

Is the area a potential Problem Area? Yes CNo Plot ID: 3B 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species } Stratum | Indicator 

[1 Fravinus nigra» | woo [ racwe | 9. Dopteris Spp ot 
2. Betula alleghaniensis 10. Impatiens capensis herb FACW 

3. Populus tremuloides jtree =| FAC 11. Scutellaria Spp. PP 

[4 Uimus americana [wee |racw [2 TT 
jsimab_| RACWs | 

s.Nemopanthis mucronaia_| son fos [1% | 
Q@ —Lekemeatezhaniensis [em [exc fos TT 

8. Calamogrostis canadensis [we [os | | 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% | 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
C7 Water Stained/Silt Covered Leaves 

CT) Stream, Lake or Tide Gauge C7) Drift Lines 
C Aerial Photographs O High Water Marks 
[7 Other ‘a Sand/Silt Deposits 

CT] Swollen Tree Bases 
x< No Recorded Data Available C) Exposed Roots 

O Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: Sloping topography 
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Map Unit Name * Drainage Class: * | | 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle _ Soil Texture/ ) 

, (Munsell (Munsel Abundance Type 

Notation) Notation) 

0-4" —  O.M. 

4-24" 10 YR 5/1 

Hydric Soil Indicators: 

CJ Histosol (-] Concretions 

C Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor (1 Organic Streaking in Sandy Soil | 

C Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

Oj Reducing Conditions (] Listed on National Hydric Soils List 

x) Gleyed or(Low Chroma) [J Other (Explain in Remarks) | 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present@_ Yes” No Is this Sampling Point Within a Wetland? No 

Wetland Hydrology Present? (CyYes/ No 
Hydric Soils Present? Yes) No . 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? C¥es> No Wetland ID: F64 

Is the site significantly disturbed (Atypical Situation)? Yes CNo> 

Is the area a potential Problem Area? Yes CNo»> Plot ID: 1A 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species } Stratum | Indicator - Dominant Plant Species | Stratum | Indicator 

1Beuula allehaniensis [wee [rac | | 
a 

3. Abies balsamea ee fracw fae 
«Abies balsamea * EE 

js.Acer saccarinum simp [racu [| 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). < 50% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
‘a Water Stained/Silt Covered Leaves 

C7 Stream, Lake or Tide Gauge ‘= Drift Lines 

C Aerial Photographs C) High Water Marks 
C7 Other C Sand/Silt Deposits 

C] Swollen Tree Bases 
><__ No Recorded Data Available CJ Exposed Roots 

OC Periodically Flooded Channels 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

© 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" 7.5 YR 5/8 sandy loam 

Hydric Soil Indicators: | 

C] Histosol [] Concretions 

OC Histic Epipedon (7 High Organic Content in Surface Layer in Sandy Soil 

C Sulfidic Odor ( Organic Streaking in Sandy Soil 

C Aquic Moisture Regime _[[] Listed on Local Hydric Soils List 

0 Reducing Conditions {© Listed on National Hydric Soils List 

O Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No hydric indicators 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes No” Is this Sampling Point Within a Wetland? Yes No» 

Wetland Hydrology Present? Yes CNo 
Hydric Soils Present? Yes (No> 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? {Yes > No Wetland ID: F64 

Is the site significantly disturbed (Atypical Situation)? Yes C No 

Is the area a potential Problem Area? Yes C No) Plot ID: 1B 

(If needed, explain on reverse.) 

VEGETATION | 

| Dominant Plant Species Dominant Plant Species | Stratum | Indicator | 

[Acer mubrums [wee frac f| 
2.Betula alleghaniensis [wee [rac [mT 

racwe fae 

| s:Scotiaria latrifora | wer tose | 
«Sphagnum magellanicum | | te TT 

@q | _| | |» 
ew 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% 

Remarks: Trees and saplings only around periphery 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
| et Water Stained/Silt Covered Leaves 

C] Stream, Lake or Tide Gauge Cj Drift Lines 

0 Aerial Photographs eT High Water Marks 
CT) Other CT Sand/Silt Deposits 

CT) Swollen Tree Bases 
<_ No Recorded Data Available C) Exposed Roots 

CO Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water 1 (in.) 
Depth of Free Water in Pit 0 (in.) 
Depth of Saturated Soil QO (in.) 

Remarks: Plot located in a periodically flooded depression 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 
(Munsel Notation) (Munsel Notation) Abundance Type 

0-10" 5 Y 5/1 wet sand 

0-20" 10 YR 4/4 silty clay 

Hydric Soil Indicators: 

C7) Histosol (_] Concretions 

CJ Histic Epipedon [) High Organic Content in Surface Layer in Sandy Soil 

‘i Sulfidic Odor (-] Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

C7 Reducing Conditions (_] Listed on National Hydric Soils List 

XY Gleyedjor Low Chroma [J Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Ye No Is this Sampling Point Within a Wetland? CYes> No 
Wetland Hydrology Present? (Yes > No — 
Hydric Soils Present? (Yes) No 

* Forest County Soil Survey Not Complete 
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Data Form 

Routine Wetland Determination | 
(1987 COE Wetlands Delineation Manual) 

© 
Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? “Yes> No Wetland ID: F64 

Is the site significantly disturbed (Atypical Situation)? Yes CNO 

Is the area a potential Problem Area? Yes CNo> Plot ID: 1C 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species Dominant Plant Species } Stratum | Indicator | 

[i Larixlareina® [wee fracw fT 
[2Picea mariana* [ee |racw fra | 
S.Chamacdaphne calyealata | smn |osh fa. | 

racw fm 
[sLarivtarcing [sim racow fas | 

[s.tris versicolor [ver ose fre || 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
C7 Water Stained/Silt Covered Leaves 

C Stream, Lake or Tide Gauge CO Drift Lines 
CJ Aerial Photographs OC High Water Marks 
C Other C) Sand/Silt Deposits 

7 Swollen Tree Bases 
x No Recorded Data Available CO Exposed Roots 

CO Periodically Flooded Channels/Depressions 

Field Observations: | 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _0O_ (in.) 
Depth of Saturated Soil Q_ (in.) 

@ Remarks: Landscape position clearly indicates hydrology 
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Map Unit Name * | Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" peat 

Hydric Soil Indicators: 

kar Histosol [1 Concretions | 

CJ Histic Epipedon C High Organic Content in Surface Layer in Sandy Soil 

CO Sulfidic Odor (0 Organic Streaking in Sandy Soil 

oO Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

C) ~ Reducing Conditions (J Listed on National Hydric Soils List 

CJ Gleyed or Low Chroma  [[] Other (Explain in Remarks) | 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present?Yes” No Is this Sampling Point Within a Wetland? No 
Wetland Hydrology Present? Yes? No 
Hydric Soils Present? es? No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: — F65 

Is the site significantly disturbed (Atypical Situation)? Yes C N> 

Is the area a potential Problem Area? Yes Plot ID: 1A 
(If needed, explain on reverse.) 

VEGETATION | 

Dominant Plant Species } Stratum | Indicator | Dominant Plant Species } Stratum | Indicator 

ree fracu fo 
2.Populus remuloides fee [rac fT 

[3.Fraxinus nigra | wee [racwe [| 
4. Abies balsamea ee Ee ee 

Qtr Fetivfemina [ver frac [as 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% 

Remarks: Dominants are upland plants 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

D Water Stained/Silt Covered Leaves 
CJ Stream, Lake or Tide Gauge C7 Drift Lines 
CO Aerial Photographs CO High Water Marks 
CJ Other C Sand/Silt Deposits 

CO Swollen Tree Bases 
xX No Recorded Data Available oO Exposed Roots 

Oj Periodically Flooded Channels/Depressions 

Field Observations: 

Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: Sloping topography 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" 10 YR 3/6 sandy loam 

Hydric Soil Indicators: 

C7 Histosol (] Concretions 

CO Histic Epipedon 1] High Organic Content in Surface Layer in Sandy Soil 

CO Sulfidic Odor ( Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

1 Reducing Conditions [) Listed on National Hydric Soils List 

C Gleyed or Low Chroma _ [[] Other (Explain in Remarks) 

Remarks: No indicators of hydric soils 

WETLAND DETERMINATION : 

Hydrophytic Vegetation Present? Yes No? Is this Sampling Point Within a Wetland? Yes GND 

Wetland Hydrology Present? Yes 
Hydric Soils Present? Yes (No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? CYes> No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes (No> 

Is the area a potential Problem Area? Yes Plot ID: 1B 
| (If needed, explain on reverse.) 

VEGETATION 

[Dominant Plant Species | stratum | indicator | Dominant Plant Species | Stratum | Indicator _ 
[i Fraxinus nigra | tee 2 Drvopteris spinulosa | hers | FACW 
[zAcerrubram® vee [rac 

3. Betula alleghaniensis [wee [FAC | 
«Abies balsamea ee frew [eT 
s. Abies balsamea a a ee 
Nemopanthus mucronatus | sim [osr |e | | 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
| | XT Water Stained/Silt Covered Leaves 

C7 Stream, Lake or Tide Gauge 7 Drift Lines 
O Aerial Photographs 0 High Water Marks 

oO Other O Sand/Silt Deposits 
C Swollen Tree Bases 

x No Recorded Data Available CJ Exposed Roots 
| x Periodically Flooded Channels/Depressions 

Field Observations: 

Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA_ (in.) 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Notation) Abundance Type 

Notation) 

0-8" 2.5 Y 4/2 silty loam 

8-24" 10 YR 5/8 2.5 Y 5/2 silty loam 

Hydric Soil Indicators: . 

C) Histosol [J Concretions 

C Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

C Sulfidic Odor 1] Organic Streaking in Sandy Soil 

OC Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

C Reducing Conditions [J Listed on National Hydric Soils List | 

I Gleyed o€Low Chroma) (] Other (Explain in Remarks) 

© 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present?’Yes? No Is this Sampling Point Within a Wetland? C¥e8) No 
Wetland Hydrology Present?  CYes” No 
Hydric Soils Present? CYes- No 

* Forest County Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

©} Project/Site: Crandon Mine Site Date: 8/25/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

| Is the site significantly disturbed (Atypical Situation)? Yes (C No> 

Is the area a potential Problem Area? Yes Plot ID: ic 
(if needed, explain on reverse.) | 

VEGETATION 

[Dominant Plant Species | Stratum | Indicator _ 
jtAcerrubrums wee frac fe TT 
2 Populus tremuloides fee frac [iF 
3 Salt spp. jam Pe 

psi | FAC of 

Q [sais perinas a a ee ee 
&.Calamagrostis canadensis | ne Jos. [i | | 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

pra Water Stained/Silt Covered Leaves 
CO Stream, Lake or Tide Gauge CT) Drift Lines 

OC Aerial Photographs [) High Water Marks 
C Other CO Sand/Silt Deposits 

0 Swollen Tree Bases 
XX No Recorded Data Available Oj Exposed Roots 

| Periodically Flooded Channels/Depressions 

Field Observations: | 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA_ (in.) 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Notation) Abundance | Type 

Notation) 

0-6" 2.5 YR 3/2 silty loam 

6-24" 10 YR 4/6 5 Y 5/1 moderate silty loam 

Hydric Soil Indicators: 

C] Histosol (_] Concretions 

oO Histic Epipedon (1) High Organic Content in Surface Layer in Sandy Soil 

Oo Sulfidic Odor [J] Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [J Listed on Local Hydric Soils List 

OC Reducing Conditions (] Listed on National Hydric Soils List 

D4 Gleyed o (Low Chroma> () Other (Explain in Remarks) | 

e 

WETLAND DETERMINATION 

Hydrophytic Vegetation PresentY/ Yes? No Is this Sampling Point Within a Wetland? No 
Wetland Hydrology Present? ¢ Yes”. No 
Hydric Soils Present? (Yes) No 

Remarks: Plot located adjacent to Flag 50 

* Forest County Soil Survey Not Complete | 
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| Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

ApplicanyOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes 

Is the area a potential Problem Area? Yes Plot ID: 2A 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator Dominant Plant Species | Stratum | Indicator | 

2 Lycopdium obscurum | her | FACU 
2. Populus tremuloides jtree =| FAC | 10. Triantalis borealis pherb | FAC+ 

[Acer rubrum vee [rac fe 
[4.Frarinus americana [se _|racu fm TT 

5. Abies balsamed Ss Ee 
| [s.Acer saccharums [ssn _[racu [re || 

astern Fae news [ag 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 50% 

| Remarks: The dominant plants are upland plants 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
ia Water Stained/Silt Covered Leaves 

CJ Stream, Lake or Tide Gauge OC Drift Lines 
C0 Aerial Photographs CO High Water Marks 
7 Other CJ Sand/Silt Deposits 

. C7 Swollen Tree Bases 
><_ No Recorded Data Available oO Exposed Roots 

OC Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 

Depth of Saturated Soil NA _ (in.) 

Remarks: Topography sloping towards wetland 
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Map Unit Name * Drainage Class: * 
(Series and Phase): 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Notation) Abundance Type 

Notation) 

0-10" 10 YR 4/2 sandy loam 

10-18" 10 YR 3/4 sandy loam 

Hydric Soil Indicators: 

C7 Histosol [-} Concretions 

CO Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor (J Organic Streaking in Sandy Soil 

C Aquic Moisture Regime [J Listed on Local Hydric Soils List | 

Cc) Reducing Conditions (J Listed on National Hydric Soils List 

CO Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No hydric soil indicators e 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes Is this Sampling Point Within a Wetland? Yes ( NO 
Wetland Hydrology Present? Yes O 
Hydric Soils Present? Yes 

* Forest County Soil Survey Not Complete | | 

3.10-3-40 : 
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Data Form | 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar | 

| Do Normal Circumstances exist on the site? Ye. No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes (Np , 

Is the area a potential Problem Area? Yes (No Plot ID: 2B 
(If needed, explain on reverse.) , 

VEGETATION 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species 

[Acer rubrum twee | FAC __| 9, Sewilaria lateraftore 
2.Beuula alleghaniensis [wee [rac [rT 
8. Populus remuloides [wee [ra [mm 

4. Abies balsamea we [rw fe 
[s.Acer mibrum* [some [ rac fas TT 

e 1.Abies balsamea row fs 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% 

HYDROLOGY | , 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
Dy Water Stained/Silt Covered Leaves 

CJ Stream, Lake or Tide Gauge ‘= Drift Lines 
O Aerial Photographs OC High Water Marks 
CT Other C7 Sand/Silt Deposits 

CT] Swollen Tree Bases 

»<__No Recorded Data Available Pai Exposed Roots 
SX Periodically Flooded Channels/depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

3.10-3-41 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-10" 2.5 yr 4/2 

10-24" 2.) yr 5/2 10 yr 4/6 moderate sandy loam 

Hydric Soil Indicators: | 

C] Histosol [_] Concretions 

Oj Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil | 

C) Sulfidic Odor (-] Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime  [(] Listed on Local Hydric Soils List 

Cc Reducing Conditions (J Listed on National Hydric Soils List 

: Gleyed o€ Low Chromay [] Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present?Yer No Is this Sampling Point Within a Wetland? Yes No 
Wetland Hydrology Present? No -_ 
Hydric Soils Present? No | 

* Forest County Soil Survey Not Complete | 

3.10-3-42 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes Plot ID: 3A 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species Dominant Plant Species | Stratum | Indicator | 

ce 
[2Acersaccharum+ [wee [racy [| 
s.Populustremuloides {wee frac tu | | 

4. Abies balsamea a Ee Ee ee 
[sAcer saccharum* | smb_[racu [is TT 

Qs tbrwcpeatium obscurum [re |racu fis 
8. Triantulis borealis pre [race foe TT 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 30% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
. C7) Water Stained/Silt Covered Leaves 

CD Stream, Lake or Tide Gauge 0 Drift Lines 
CO Aerial Photographs CJ High Water Marks 

CT Other 0D Sand/Silt Deposits 
| CT) Swollen Tree Bases 

xX No Recorded Data Available C Exposed Roots 
| CJ Periodically Flooded Channels 

Field Observations: 

Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: No indicators of wetland hydrology 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | } 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Notation) Abundance Type 

Notation) 

0-8" 10 yr 5/2 sandy loam 

8-15" 10 yr 4/6 sandy loam 

Hydric Soil Indicators: | 

CT) Histosol [) Concretions | 

CO Histic Epipedon (] High Organic Content in Surface Layer in Sandy Soil 

Oj Sulfidic Odor (1 Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [) Listed on Local Hydric Soils List 

C Reducing Conditions (1) Listed on National Hydric Soils List 

O Gleyed or Low Chroma _  [[] Other (Explain in Remarks) 

Remarks: No indicators of hydric soils @ 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes Is this Sampling Point Within a Wetland? Yes 

Wetland Hydrology Present? Yes (No 

Hydric Soils Present? Yes 

Remarks: No indication of water 
Plot located west of Flag 32 

* Forest County Soil Survey Not Complete 

3.10-3-44 © 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes ie 

Is the area a potential Problem Area? Yes CNo> Plot ID: 3B 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator 

1. Betula alleghaniensis * 9. Scutilaria lateraflora herb | OBL 

[2.Acer nabrum+ | ee | FAC__| 10, Coptis tifa jtree___| FAcw 
3, Tuga canadensis ftree | racu+ | 11, Viola spp ft 

wee [rsowe [TT 
S.Beuula alleghaniensis* [suo [rac [| 

‘edcerniinm® fans [mc [wm Sidi 
@ eres few [moe fis 

8. Spagnum spp a a ee ee 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 90% 

HYDROLOGY | 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
yy Water Stained/Silt Covered Leaves 

CT) Stream, Lake or Tide Gauge CT) Drift Lines 

CO Aerial Photographs CO High Water Marks 
Cc Other C) Sand/Silt Deposits 

C7} Swollen Tree Bases 

x No Recorded Data Available CJ Exposed Roots 
xX Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

3.10-3-45 
[80-02]93C049 Foth & Van Dyke



Map Unit Name * Drainage Class: * | 
(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-2" leaf litter 

2-6" 2.5 yr 4/2 sandy loam 

6-20" 2.9 yr 4/2 10 yr 4/6 

20-24" 10 yr 4/4 10 yr 4/6 sandy loam 

Hydric Soil Indicators: 

Cj Histosol [_] Concretions 

0 Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

Oj Sulfidic Odor (J) Organic Streaking in Sandy Soil 

0 Aquic Moisture Regime  [] Listed on Local Hydric Soils List 

C] Reducing Conditions [J Listed on National Hydric Soils List 

BY — Gleyed oX‘Low Chrom) [J Other (Explain in Remarks) 

WETLAND DETERMINATION | 

Hydrophytic Vegetation Present? Yes? No Is this Sampling Point Within a Wetland? CyYes> No 
Wetland Hydrology Present? C Yes) No | 
Hydric Soils Present? Yes/ No 

Remarks: Plot located adjacent to Flags 32 and 33 

* Forest County Soil Survey Not Yet Complete | 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes CNo? Plot ID: 4A 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator _ 

[Acer mibrums | wee | FAC__| 9. Aralia nudicaulis [here | FACU 
2. Tauga canadensis [tree | acu | 10, Viola spp. poe | 
3. Abies balsamea tree | FACW 11. Triantalis borealis jherb | FAC+ | 

«Populus tremuloides [wee [rac [a | 

[sAcermibrum [ats [rac fe 

| Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 50% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
CJ Water Stained/Silt Covered Leaves 

7 Stream, Lake or Tide Gauge CO Drift Lines 
CO Aerial Photographs OO High Water Marks 
oO Other CO Sand/Silt Deposits 

| ‘- Swollen Tree Bases 

>< No Recorded Data Available C Exposed Roots 
Oj Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA_ (in.) 

Remarks: No indication of hydrology 
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Map Unit Name * Drainage Class: * 
(Series and Phase): 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Notation) Abundance Type 

Notation) 

0-8" 7.5 yr 4/4 sandy loam 

8-24" 10 yr 4/4 sandy loam 

Hydric Soil Indicators: 

C7] Histosol [-) Concretions 

Oo Histic Epipedon ["] High Organic Content in Surface Layer in Sandy Soil 

C Sulfidic Odor [J Organic Streaking in Sandy Soil 

O Aquic Moisture Regime  [(] Listed on Local Hydric Soils List 

| CT) Reducing Conditions [J Listed on National Hydric Soils List | 

CO Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No indications of hydric soils © 

WETLAND DETERMINATION | 

Hydrophytic Vegetation Present? Yes No Is this Sampling Point Within a Wetland? Yes 
Wetland Hydrology Present? Yes CNo 
Hydric Soils Present? Yes (No 

Remarks: Vegetation marginally hydrophytic-no indication of hydrology or hydric soils 
Plot located east of Flag 36 

* Forest County Soil Survey Not Complete 

3.10-3-48 

[80-02]93C049 | Foth & Van Dyke



Data Form 

Routine Wetland Determination | 
(1987 COE Wetlands Delineation Manual) 

@ ProjecvSite Crandon Mine Site 
Applicant/Owner: Crandon Mining Company 

| Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes CNo» Pilot ID: 4B 
(If needed, explain on reverse.) 

VEGETATION | 

[Indicator | Dominant Plant Species | Stratum | Indicator _ 
1. Tsuga canadensis tree | FACU+ | 9, Coptis trifolia /herb = | FACW 

2 Betula alleghaniensis 10. Carex spp pe | 
[s.Acerrubrums [tree [Fac [11 Lycopus americanus | ner | on. 

a 
[sAcer rubrum [simp [rac fae || 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 90% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

1 Water Stained/Silt Covered Leaves 
CO Stream, Lake or Tide Gauge CO Drift Lines 

CJ Aerial Photographs C High Water Marks 
0 Other | 0 Sand/Silt Deposits 

| Cj Swollen Tree Bases 
x No Recorded Data Available Cj Exposed Roots 

CJ Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water N/A __ (in.) 
Depth of Free Water in Pit _ N/A ___ (in.) 

| Depth of Saturated Soil 4 __(in.) 

Remarks: Clear presence of hydrology 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Notation) Abundance Type 

Notation) 

0-4" black sandy loam 

4-15" 2.5 YR 5/2 wet/sandy 
loam 

15-24" 10 YR 6/2 7.5 yr 5/8 wet/sandy 
loam 

Hydric Soil Indicators: | | 

C) Histosol [-] Concretions 

C) Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor (.) Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

CO Reducing Conditions (_] Listed on National Hydric Soils List 

Re Gleyed dr Low Chroma) [] Other (Explain in Remarks) | © 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes” No Is this Sampling Point Within a Wetland?  ¢ Yes) No 

Wetland Hydrology Present? (Yes? No 
Hydric Soils Present? C Yes) No 

Remarks: Plot located west of Flag 36 

* Forest County Soil Survey Not Complete 
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Data Form 

Routine Wetland Determination | 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company | 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes CNo> 

Is the area a potential Problem Area? Yes Plot ID: 1A (at Flag No. 1) 
(If needed, explain on reverse.) 

VEGETATION 

[Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator _ 
1. Abies balsamea * FACW 9. Aralia nudicaulis * FACU 

2. Populus tremoloides * jtree =| FAC 10. Cornus canadensis pheb = | FAC 

11. Lycopodium anatinum | bere | FAC 

[sAeerninim fan [me pa «dtd 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). < 50% : 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

‘a Water Stained/Silt Covered Leaves 
CT Stream, Lake or Tide Gauge CO Drift Lines 
O Aerial Photographs CO High Water Marks 
CT Other C7 Sand/Silt Deposits 

C] Swollen Tree Bases 
x No Recorded Data Available ' Cr) Exposed Roots 

Cl Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA__ (in.) 

@ Remarks: No indication of wetland hydrology 
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Map Unit Name * Drainage Class: * 
(Series and Phase): 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 
(Munsel Notation) (Munsel Notation) Abundance Type 

Hydric Soil Indicators: 

C Histosol (_} Concretions 

CO Histic Epipedon [[] High Organic Content in Surface Layer in Sandy Soil 

Oj Sulfidic Odor [J Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime  [(] Listed on Local Hydric Soils List 

C) Reducing Conditions [-] Listed on National Hydric Soils List | 

C) Gleyed or Low Chroma _ __[[] Other (Explain in Remarks) 

Remarks: Too rocky to get a soil sample. 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes CN” Is this Sampling Point Within a Wetland? Yes 
Wetland Hydrology Present? Yes " 
Hydric Soils Present? Yes ( No” | | 

Remarks: Plot located at Flag 1 

* Forest County Soil Survey Not Complete | 
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Data Form 
| Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: Pp2 

Is the site significantly disturbed (Atypical Situation)? Yes (No> 

Is the area a potential Problem Area? Yes (No ? Plot ID: 1B 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator _ Dominant Plant Species | Stratum | Indicator | 

1. Thuja occidentelis * FACW 9. Osmunda claytoniana 

2. Populus tremuloides tree = | FAC 10. Abies balsamea tree | FACW 

racw fe 
sAcer rubrum fsb [rac fe 

@ coms cinadnsus [me [me fs sd 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species | 

(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
7 Water Stained/Silt Covered Leaves 

CO Stream, Lake or Tide Gauge CO Drift Lines 
C) Aerial Photographs C) High Water Marks 
Oj Other CO Sand/Silt Deposits 

C] Swollen Tree Bases 

fl >< No Recorded Data Available 0 Exposed Roots 
ber Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA_ (in.) 

© Remarks: Hydrology clearly evidenced by topographic position 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 
(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" 10 YR 7/2 10 yr 6/8 minor silt loam 

Hydric Soil Indicators: 

CT Histosol [_] Concretions 

CO) Histic Epipedon (] High Organic Content in Surface Layer in Sandy Soil 

CO Sulfidic Odor [) Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [] Listed on Local Hydric Soils List 

C) Reducing Conditions [1] Listed on National Hydric Soils List 

by Gleyed o Low Chroma ( Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes” No Is this Sampling Point Within a Wetland? No 

Wetland Hydrology Present? (C Yes) No 
Hydric Soils Present? es) No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? (Yes) No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? . Yes CNY Plot ID: 2A 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator Dominant Plant Species } Stratum | Indicator | 

1. Populus tremuloides * jure =| FAC | 9, Osmunda claytoniana fhe = | FAC+ | 

2, Betula papyrifera racu fie 
3. Abies balsamen pce fracw fa 

TeAcerninm [ane [me [asd Sid 

® 7 Lycopodium obscurum racy fis 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

C) Water Stained/Silt Covered Leaves 
Cc) Stream, Lake or Tide Gauge oO Drift Lines 
C] Aerial Photographs CO High Water Marks 
C) Other ‘a Sand/Silt Deposits 

C7) Swollen Tree Bases 
xX _ No Recorded Data Available OO Exposed Roots 

O Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA _ (in.) 

Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA __ (in.) 

© Remarks: No indicators of wetland hydrology | | 
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Map Unit Name * Drainage Class: * 
(Series and Phase): 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" 10 YR 6/8 silt loam 

Hydric Soil Indicators: | 

C] Histosol [-] Concretions 

C Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor [-] Organic Streaking in Sandy Soil 

O Aquic Moisture Regime [J Listed on Local Hydric Soils List 

CT] Reducing Conditions (J Listed on National Hydric Soils List | 

OC Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No hydric indicators | 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes (Na Is this Sampling Point Within a Wetland? Yes ( No) 
Wetland Hydrology Present? Yes ( No 
Hydric Soils Present? Yes (No/ 

* Forest County Soil Survey Not Complete 
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Data Form 
| Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

| Do Normal Circumstances exist on the site? Yes No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes No Plot ID: 2B 
(If needed, explain on reverse.) : 

VEGETATION 

Dominant Plant Species Dominant Plant Species | Stratum | Indicator | 

[Picea mariana | wee | racw_[ 9. Calamagrostis canadensis | ner [on 
2. Populus tremuloides * 10. Lycopus americonus pherb = | OBL 

3. Thuja occidentalis | wee |racw fan | 
[Acer rubrum [sms [rac [TT 

a a 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
, (excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

0 Water Stained/Silt Covered Leaves 
C Stream, Lake or Tide Gauge CJ Drift Lines 
Cj Aerial Photographs C) High Water Marks 
0) Other Cc Sand/Silt Deposits 

CO Swollen Tree Bases 
><. No Recorded Data Available 0 Exposed Roots 

| | i Periodically Flooded Channels/Depressions 

Field Observations: 

Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

@ Remarks: Hydrology clearly evidenced by topography 
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(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsel Notation) Abundance Type 

0-4" black organic 

4-14" 10 YR 7/2 10 YR 6 minor silt loam 

Hydric Soil Indicators: 

C7) Histosol [_} Concretions 

O Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

C7) Sulfidic Odor (.] Organic Streaking in Sandy Soil 

Cj Aquic Moisture Regime [J] Listed on Local Hydric Soils List 

C) Reducing Conditions (J Listed on National Hydric Soils List 

i Gleyed o (Low Chrom3 (J Other (Explain in Remarks) 

Remarks: 

© 
WETLAND DETERMINATION 

Wetland Hydrology Present? Yes) No 
Hydric Soils Present? Yes’ No 

* Forest County Soil Survey Not Complete 

© 
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Data Form 

Routine Wetland Determination | 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site | Date: 8/25/94 

ApplicanyOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Ye No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes (No 

Is the area a potential Problem Area? Yes Plot ID: 3A 
(If needed, explain on reverse.) 

VEGETATION 

[Dominant Plant Species | Stratum | Indicator | Dominant Plant Species [Stratum | Indicator 
_ Abies balsamea rie | FAcw | o, Rubus idacus ‘ere | FACUs 
2. Populus tremloides * jtree =| FAC | 10. Clintonia borealis Sherb = | FAC+ 

3. Betula papyrifera FACU 11. Acer rubrum jtree =| FAC 

Conjlus americana [smn fracu fe | 
[s.Acer rubrum son frac fas | 

6. Lycopodium obscurum a 
@ cess carats row mc fs Sid Sd 

Percent of Dominant Species that are OBL, FACW, or FAC | * = dominant species 
(excluding FAC). 60% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
CJ Water Stained/Silt Covered Leaves 

CT Stream, Lake or Tide Gauge ‘= Drift Lines 
Oo Aerial Photographs O High Water Marks 
OO Other CO Sand/Silt Deposits 

C Swollen Tree Bases 
e<._ No Recorded Data Available OC Exposed Roots 

Cj Periodically Flooded Channels 

Field Observations: 

Depth of Surface Water _NA_ (in.) ) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: Topography sloping towards wetland 

@ No hydrology indicators present 
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Map Unit Name * Drainage Class: * 
(Series and Phase): 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 
(Munsel (Munsel Notation) Abundance Type 

Notation) 

0-24 10 YR 6/4 10 YR 5/8 minor silty loam/ 
stoney 

Hydric Soil Indicators: | 

C) Histosol [_] Concretions 

CO Histic Epipedon (J High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor ["] Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime [J Listed on Local Hydric Soils List | 

CO Reducing Conditions [-] Listed on National Hydric Soils List 

—o Gleyed or Low Chroma [[] Other (Explain in Remarks) 

Remarks: Very stoney soil-no hydric indicators ©} 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes (No Is this Sampling Point Within a Wetland? Yes CNo ) 
Wetland Hydrology Present? Yes Q 

Hydric Soils Present? Yes (No ) 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? (Yes) No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes 

Is the area a potential Problem Area? Yes CNo> Plot ID: 3B 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator | 

Populus tremuloides __| tee | FACW | 9. Cormus canadensis ber» | FAC 
2 Thuja occidentalis+ | wee | racw_| 10, Sphagnum spp. jer [opt 

|3.Picea mariana | wee _| FACW | 
4. Abies balsamea a ae 
[sAcer rubrum [some [rac [TT 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

NT Water Stained/Silt Covered Leaves 
C Stream, Lake or Tide Gauge C7 Drift Lines 
C) Aerial Photographs C High Water Marks 

TD Other C) Sand/Silt Deposits 

C) Swollen Tree Bases 
Xx No Recorded Data Available O Exposed Roots 

wi Periodically Flooded Channels/Depressions 

Field Observations: | 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA __ (in.) 
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Map Unit Name * Drainage Class: * 
(Series and Phase): 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 
(Munsel (Munsel Notation) Abundance Type 

Notation) | 

too rocky to 
advance soil 

probe | 

Hydric Soil Indicators: | 

C7 Histosol [-] Concretions 

CJ Histic Epipedon (-] High Organic Content in Surface Layer in Sandy Soil 

0 Sulfidic Odor (J) Organic Streaking in Sandy Soil 

OC Aquic Moisture Regime [J Listed on Local Hydric Soils List | 

‘a Reducing Conditions [[] Listed on National Hydric Soils List 

oO Gleyed or Low Chroma [[j Other (Explain in Remarks) © 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? (Yes No Is this Sampling Point Within a Wetland? No 
Wetland Hydrology Present? Yes/ No 

Hydric Soils Present? es No 

Remarks: Plot is located adjacent to Flag 35 

Hydric soils assumed based on vegetation, hydrology and landscape position 

* Forest County Soil Survey Not Complete 
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Appendix 3.10-4 : 

© | Normalized Results of 10 Functional | 
Models for Wetlands for the Study Area —



Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 
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Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water 

Floodwater Shoreline Quality Cultural 
Wetland Biological | Hydrologic Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 
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Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 
Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 
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Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 
Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 
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. Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area | 
FUNCTIONAL MODELS 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 
Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 
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22.40 | 532 | 66 58 ROTTS COT SCiOSC*Cé«~sE:=C“‘(‘zaS’”;~#OC#*SEéSO#CtOSO. 58.48 280 [552 | 50a «| —s.4_—=«d=Ci‘(kj#OCSOC*‘«S#a—~=~S=*édESC‘&S~~«i230~S*«d?SCids P00 200 [024 [tae SS 488SC«d|~SCS0OS«dPSCS~=iS~*dYSC*é‘iS «dts «dnd | 000) 7 20.00 [456 | 184 + 5.68 —~«d| ~ 000 —~*d| Si BSSC~*dCSCi35 =<. ~~S~«d?CSi 0 SY 090 a oso [024 [12S] S836 ~~S=C«SCSCitOS«dESCSC=i‘iGSC*dYSC*i‘iCTS' ~=«SSSit'S5 «di 30 | 0.00] 282 

*wetlands of special interest 
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| Appendix 3.10-4 Table 2 

Normalized Results of 10 Functional Models for 23 Wetlands 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland Wetland _ Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics | Education 

No. Type Function Function Function Function Function Function Function Function Function Function Total 

[zi[ MM | %3 | 4 | 7 | 7 | 0 | 7 | 7 | 4 | | w& | 4m 
[22 | | 4 | 4 | 7 | 7 | 0 | 7 | ~| 9 | | 0 | #43 
[23 [| sM_| 23 | 8 | 6 | 0 | o | o | 3 | | 18 | 0 | 293 
[za [| sm | 3 | 8 | 6 | 7 | 0 | «| 35 | 18 |18 | 0 | 308 
[zs [| sm | #9 | «8 | 03 | % | 0 |  o | #3 | #2 | 1 | «7 | 367 
p Ze | cS ST et Tt 53 
[_z7_{| ps | 3 | 9 | o@ | “ | 0 | 37 | | 23 | 18 |0 | 292 
[zs {| ps | 37 | 35 | 36 | 30 | 0 | 8 | 17 | 23 | 18 | 0 | 301 
[a | cs | 7 | «6 | o« | o | «#6 | 38 | 87 | s1 | 33 | 18 | 350 

_ [ ae} ~bs_ [6 isd Sd Cd CSCdTSC“‘(SWDS”™C#*dSC“‘éNSWSC*‘R;‘# @b3.—<(“(S™s’”-««99'—~Ss=SY[ i dysCOtss 
[zfs | «# | 35 | @ | # | 0 | 2 | 10 | 2 | 39 | «7 | 33 
wo{__Z12_ | ssf 48 90 8 8880 
.[ zs | ss | a | 8 | 6 | ™ | o | «© | 57 | | 92 | «7 | 44 
riz4a_| cs | @ | #8 | 0 | « | 38 | ss | 100 | 37 | #9 | 5 | om 
Poms pes a 800 as 9 at 
oT zie [cs 59 a0 os 
[_zi7_[| sM | 7 | @ | 39 | «6 | 1 | 39 | 9% | | 86 | 18 | 375 

[vas [os_ [a7] a_i sd tid (i CdYC<iaSCSSC“‘éDMCLSOOS®CdSCOC‘iaM ds dC 
[_zi9__[| cs | «# | 3 | 6 | 0 | 0 | o« | 7 | 39 | 39 | 18 | 433 
[m0 | sM | | | 36 | 1 | 0 | 7 | 16 | 7 | 7 | 6 | 640 
[zai_| cs | 3 {| 8 | s| | « | o | 33 | #8 | 39 | «9 | «5 | 469 
[za [sM_| «| 2 | 34 | 7 | 0 | 7 | 1% | 70 | #2 | #2 | 670 
[m3 [cs | 30] SCC] SC TCdTSCi‘éiASC*‘dYSCiSTSC*idYSC‘( aT CdT dC 

SM-shallow marsh, SS-shrub swamp, DS-deciduous swamp, CS-conifer swamp 

Prepared by: MDJ 
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Appendix 3.10-4 Table 3 

Normalized Results of 10 Functional Wetland Assessment Models 

for 20 Wetlands in the Plant Site 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland _ Biological Support Groundwate Storage Protection Maintenance Economic Recreational Aesthetics Education . 
No. Function Function Function Function Function Function Function Function Function Function Total 

po} 09 fe 5 a os os Te OT C9 ST 
[2 fe | 43 dT SS TT 0 C*dYSCaD Sta ds dd) a 
3 PartofR7AT Te - 
[4 | Panofrs]- | - | - | - | - | - |. - | 
pS 4 SS 4 os ao oT 
re [| 71 | 45 | 15 | 44 | 00 | 36 | 13 | 08 | 14] 00] 25 
p70 Ts 5 se a is To 
pT se oo oe at i [0s To 
a 2 © > 

Ws plo to P52 6a sso ae 
ss [78 | os sd ~~~ | 00 *d| Sa YS Yad Sida? Sd? CS 
[ pe 5 4 oo sos a oot 
P pS 4 4 oo a a To ae 8 
~ pa 5 To 8s e s 

is | 47_ | 03 | 22 ~[ 49 | 00 | 40 | 17 | 11 | 19] 24 | 23 
pte 5 Tost 9 2 

— [oir [96 0s 2s dT dT dP | os | 22+) So ~«dYC CS 
8 3302S a ae 0 

p19 tos 5 aa es 229 
20 95 as 280 

| pt 4 4 0 se 8 
2 A 

Prepared by: LDB 

Checked by: GGH



@ | Appendix 3.11-1 : 

| 7 24-Hour Sound Level Measurement Data |



15-Minute Interval Report, 1/4 

Location 2A: SH 55 near Mole Lake, 14-15 March 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L9O9 
Intv Hour dBA dBA dBA dBA dBA dBA dBA dBA dBA | 

2 6 50.4 28.2 62.5 60.4 56.4 54.7 46.1 32.0 28.7 

3 6 49.7 30.8 67.4 60.7 55.5 52.7 41.3 34.5 31.6 

4 7 49.0 29.8 67.0 58.7 54.7 52.4 42.0 33.3 30.9 

5 7 50.4 31.8 66.2 62.9 55.9 53.6 43.6 36.4 32.4 

6 7 51.8 33.7 70.6 64.7 57.5 52.6 43.6 36.6 34.2 

7 7 47.3 30.9 61.0 58.6 53.5 51.3 40.1 34.0 31.3 
8 8 47.3 28.7 64.0 58.6 53.7 50.9 37.2 31.2 29.1 

: 9 8 45.2 28.5 58.3 55.9 52.5 50.0 36.4 30.6 29.1 

10 8 48.3 28.8 64.3 58.3 54.6 52.4 40.3 32.1 30.1 

11 8 46.1 28.7 65.7 58.7 51.1 46.3 34.8 30.4 29.0 

. 12 9 463 28.5 62.0 58.6 53.4 49.5 36.4 30.9 28.5 
7 13 9 48.5 28.8 64.3 62.5 54.6 49.8 37.5 31.2 29.4 
- 14 9 44.5 29.0 57.9 54.1 51.0 49.0 38.6 31.9 29.5 

er 15 9 48.1 28.7 68.1 59.6 52.1 50.3 36.4 30.6 29.1 

416 10 44.3 28.5 56.6 55.0 51.5 48.7 36.8 30.4 28.5 

17 10 49.7 29.1 70.2 60.0 55.3 51.3 36.9 31.5 29.6 

18 10 47.8 28.9 63.1 60.8 53.9 50.7 39.0 30.8 29.2 
19 10 48.1 29.3 66.0 60.7 53.7 50.8 38.3 31.9 30.0 

20 11 49.1 30.1 635 © 603 55.2 52.1 42.7 33.6 30.4 

21 11 47.8 30.5 64.0 59.9 53.8 50.9 41.7 33.8 30.6 

22 11 46.3 28.6 61.6 58.5 52.7 50.0 37.0 29.8 28.6 

23 11 49.2 29.6 67.1 61.2 54.5 51.4 40.4 32.7 30.5 

24 12 47.5 31.0 63.4 59.4 .53.9 ~ 506 40.0 34.2 31.8 
25 12 45.4 30.2 66.0 565 49.1 46.9 37.6 32.4 30.5 

26 12 47.0 29.8 59.3 57.0 53.7 51.1 41.5 35.3 - 30.4 

ol 12 48.2 33.4 61.7 59.2 54.8 51.1 43.3 35.8 33.9 

28 13 46.7 30.0 64.6 59.4 52.2 49.3 — (37.7 32.2 30.3



15-Minute Interval Report, 2/4 

Location 2A: SH 55 near Mole Lake, 14-15 March 1995 : : 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 
Intv Hour __ dBA dBA dBA dBA dBA dBA dBA dBA dBA | 

29 13 485 28.8 65.6 63.5 03.4 — 49.6 37.7 31.3 29.2 : 
30 13 48.1 29.9 61.7 98.5 04.5 02.4 41.8 33.4 30.3 
31 138 42.1 29.5 97.0 90.9 48.8 46.6 36.7 32.1 30.1 
32 14 488 29.2 60.3 98.7 99.2 93.0 44.1 34.8 30.4 | 
33 14 = 551.1 28.8 70.4 63.9 99.6 03.3 41.9 31.1 28.9 
34 14 493 30.7 65.2 60.3 55.4 §3.3 43.3 35.6 31.4 | 
35 14 49.6 33.9 62.3 08.5 95.9 94.0 44.9 37.9 34.8 
36 15 90.0 34.2 60.2 98.2 99.4 04.3 47.1 39.2 35.1 
37 15 482 34.1 58.5 57.4 54.0 52.4 44.2 38.3 35.2 

Ws 38 15 528 38.1 67.1 61.5 58.2 56.5 49.6 42.1 39,2 
Ke 39 1551.1 34.0 61.5 599 578 56.1 45.3 38.1 35.3 
th 40 16 54.4 37.1 66.6 64.2 60.0 57.6 49.8 43.0 39.0 
to 41 16 523 32.5 64.2 61.1 59.0 57.0 46.9 35.8 33.1 

42 16 853.3 37.5 62.3 61.2 58.8 57.4 50.7 41.4 38.4 
— 6B 16 544 32.2 70.2 65.7 09.9 97.0 49.2 38.4 33.2 

44 17 $2.4 32.4 60.8 59.7 57.9 56.6 48.8 38.7 33.9 
a) 17 = =©54.0 29.7 67.9 66.0 589 97.0 49.9 38.7 30.7 

46 7 = =52.7 36.0 66.6 63.2 98.2 96.2 48.6 40.3 37.2 
47 17 = 80.2 29.9 62.3 60.0 06.4 94.5 46.0 36.1 30.8 
48 18 488 32.9 59.5 58.5 55.1 52.7 44.5 37.3 34.3 
49 18 50.9 33.9 62.1 98.9 97.0 55.6 47.1 37.6 34.4 
50 18 851.3 29.0 69.4 99.8 07.4 95.4 44.9 33.6 29.8 
51 18 49.8 28.3 69.4 98.5 54.9 ~~ 53.6 43.8 31.4 28.8 
92 19 48.9 28.0 64.8 99.4. 55.3 93.4 41.3 31.4 28.3 
03 19 45.4 27.3 39. 1 96.3 93.0 90.3 36.1 306 - 27.7 
4 19 47.4 27.5 60.2 97.9 94.3 92.2 39.0 31.1 28.1 
99 19 45.1 27.2 08.6 56.1 93.0 90.3 35.0 29.4 27.7



15-Minute Interval Report, 3/4 

Location 2A: SH 55 near Mole Lake, 14-15 March 1995 

Leq Lmin Lmax Lt L5 L10 L50 L90 L99 
Intv Hour _ dBA dBA dBA dBA dBA dBA dBA dBA dBA 

56 20 ~=««50.. 27.7 65.1 60.1 56.3 54.1 42.6 32.2 27.9 
57 20 460 29.0 56.7 55.7 52.9 51.1 38.6 32.9 29.7 
58 20 = 47.1 28.5 60.1 56.8 54.3 52.3 38.2 31.2 28.8 | 
59 20 45.7 27.8 59.8 58.0 53.1 49,2 34.8 28.6 27.8 

| 60 21 475 28.0 62.5 58.8 54.3 51.8 39.6 30.7 28.5 | 
61 21 = 51.0 27.6 68.6 63.7 56.1 54.1 41.9 29.9 27.6 
62 21 455 26.8 58.1 56.4 53.4 50.6 34.5 27.3 26.8 | 
63 21 463 27.0 60.5 56.7 53.7 51.4 36.8 27.6 27.0 
64 22 §=6.48.3 30.3 60.3 59.2 55.8 53.4 37.7 31.4 30.4 

Oo 65 22 8652.4 29.8 63.1 61.5 58.6 56.9 47.1 35.0 30.2 , 
- 66 22 ~@=6. 45.0 30.6 58.9 57.3 52.0 47.7 37.0 32.7 31.1 
L 67 22 86472 27.8 58.7 57.9 54.9 52.0 37.4 28.4 27.8 , 
o 68 23 «47.4 27.0 61.5 59.3 54.1 52.0 37.6 29.5 27.3 

69 23 496 26.6 63.8 608 56.9 54.0 36.7 26.8 26.6 
70 23 468 26.6 60.4 58.8 54.9 50.8 36.2 27.2 26.6 | 
71 23 486 27.1 62.3 61.2 55.8 52.2 39.3 27.6 27.1 
72 O 47.6 27.2 61.8 60.6 55.3 50.9 34.3 27.7 27.2 | 
73 O 482 27.0 63.0 60.3 55.3 52.4 38.7 28.1 27.1 
74 0 429 26.9 58.5 54.6 50.9 45.9 32.9 27.4 27.0 
75 0 37.4 27.0 54.9 50.9 43.5 35.8 27.9 27.2 27.0 
76 1 45.1 26.5 59.1 57.6 52.7 49.0 35.5 27.5 26.5 
77 1 453 27.0 60.8 57.8 53.3 47.7 33.3 27.5 27.0 
78 1 415 26.5 60.0 54.8 473 ° 422 27.8 26.5 26.5 
79 1 39.1 27.2 57.0 53.8 427 38.2 29.8 27.9 27.2 
80 2 405 26.9 58.8 53.4 47.1 41.6 27.7 27.1 - 27.0 
81 2 37.9 26.9 53.4 50.4 44.8 40.7 28.3 27.2 27.0 
82 2 360 27.8 54.9 49.6 40.8 33.3 28.8 28.1 27.8



15-Minute Interval Report, 4/4 

Location 2A: SH 55 near Mole Lake, 14-15 March 1995 

Leq Lmin max L1 L5 L10 L50 L90 L99 7 
Intv Hour dBA dBA dBA dBA dBA dBA dBA dBA dBA | 

83 2 34.7 27.2 50.0 47.4 40.8 36.7 28.8 27.3 27.2 
84 3 404 26.9 56.3 54.5 45.8 42.1 32.4 27.3 27.0 
85 3 34.6 26.5 52.3 46.7 39.9 35.8 27.0 26.5 26.5 
86 3 27.6 26.5 31.5 30.2 29.3 287 27.5 26.5 26.5 
87 3 635.7 26.4 51.9 48.9 39.3 36.9 28.7 26.4 26.4 
88 4 473 26.4 67.6 60.7 49.4 41.0 28.0 26.4 26.4 
89 4 295 26.2 43.2 37.1 34.7 32.9 26.9 26.2 26.2 | 
90 4 45.7 27.0 64.3 60.7 48.7 43.9 37.1 30.9 27.8 
91 4 39.1 26.6 47.7 45.8 44.5 43.3 36.8 29.5 27.1 
92 5 41.2 26.6 55.3 52.4 45.7 43.9 37.9 28.3 26.6 

Uo 93 5 43.9 26.8 61.6 57.1 47.3 45.5 35.6 28.7 26.8 

re 94 5 47.1 27.5 62.2 57.8 53.5 50.3 41.4 31.1 27.9 

be 95 5 48.4 29.8 65.2 61.5 54.8 51.1 39.7 33.0 30.3 | 

h 96 6 49.2 33.2 64.0 61.0 55.8 52.6 42.2 36.0 33.9 
97 6 49.5 38.5 63.7 59.9 56.5 52.7 445 40.9 39.2 
98 6 51.2 38.5 67.1 63.9 56.8 54.1 44.8 40.7 38.9 

24-hr 48.5 26.2 70.6 ) 

Ldn 53.3 
Daytime Maximum 54.4 66.0 60.0 57.6 50.7 43.0 39.2 

Daytime Average 49.5 59.4 54.8 52.3 41.4 33.7 30.9 

| Daytime Minimum = 42.1 90.9 48.8 46.3 34.5 27.3 26.8 

Nighttime Maximu 52.4 63.9 58.6 °— 569 47.1 40.9 39.2 

Nighttime Average 46.2 | 553 49.5 45.8 35.2 29.5 28.4 

Nighttime Minimu 27.6 30.2 29.3 28.7 26.9 26.2 :- 262 |



Location 2A: SH 55 near Mole Lake, 14-15 March 1995 
80> | 
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15-Minute Interval Report, 1/4 

Location 3: 10085 Airport Drive, March 14-15, 1995 | 
Leq Lmin Lmax L1 L5 L10 L50 L90 L99 

Intv. Hour dBA dBA dBA dBA dBA dBA dBA dBA dBA 

1 7 61.2 24.7 76.5 72.8 68.8 66.6 44.3 28.4 25.1 
2 8 54.8 25.3 73.0 69.3 61.4 55.8 34.8 27.8 25.4 
3 8 44.8 24.6 64.9 57.6 48,2 44.1 39.4 26.8 95.2 
4 8 50.0 25.0 67.1 64.8 54.2 48.8 43.2 29.8 95.9 | 

5 8 50.1 41.1 63.7 57.0 53.2 51.6 48.9 48.0 46.6 
6 9 52.4 46.1 68.2 63.2 57.6 54.6 49.0 47.4 46.4 

7 9 48.6 24.8 66.9 61.9 53.1 49.4 42.0 27.8 25.3 | | 

8 9 39.1 25.1 55.3 50.9 45.4 42.0 32.6 27.6 25.9 | | 

9 9 54.8 25.0 71.7 69.0 61.5 52.0 37.8 31.2 26.2 

10 10 343 24.1 45.3 42.3 40.0 38.6 30.5 25.7 24.3 

11 10 38.2 24.3 58.0 51.2 41.7 37.4 30.7 97.0 25.2 

w 12 10 41.7 24.8 60.9 53.9 46.7 42.3 33.5 27.9 25.3 . 

Rr 13 10 37.5 26.7 53.0 46.6 42.7 40.3 34.2 29.9 27.3 

i 14 11 34.6 27.0 48.7 43.9 39.5 37.4 31.7 28.6 97.2 
db 15 11 42.0 27.2 61.8 55.5 46.7 41.2 33.7 30.4 27.8 

16 11 523 25.9 69.1 66.6 56.2 53.5 46.5 30.3 26.6 

17 11 52.3 47.5 62.7 59.2 56.3 54.9 51.0 49.1 48.1 

18 12 50.9 41.0 63.7 58.3 55.1 53.4 49.9 425 41.1 

19 12 46.8 24.7 66.1 61.3 49.0 46.5 30.8 26.7 25.2 

20 12 38.7 26.3 55.3 51.6 43.1 39.5 33.9 30.4 97.3 
21 12 37.8 27.4 54.6 50.9 41.1 37.4 32.6 29.5 27.6 

| 22 13 42.8 28.7 58.8 54.4 489 458 35.7 31.2 29,3 

23 13 40.4 29.6 57.1 51.6 44.8 425 36.1 32.0 30.2 

24 13 45.6 28.4 64.9 58.6 50.8 48.7 34.9 31.3 29.4 | 

25 13 47.2 253 66.1 59.9 53.3 47.8 36.2 29,7 26.2 
26 14 44.6 26.9 62.5 59.4 49.6 44.4 35.6 30.3 27.7 

27 14 51.2 27.3 62.7 59.3 55.8 54.8 47.8 32.2 28.3 

28 14 56.0 422 68.4 66.3 58.6 57.5 54.8 51.8 43.1



15-Minute Interval Report, 2/4 | 

Location 3: 10085 Airport Drive, March 14-15, 1995 | 
Leq Lmin Lmax Lt L5 L10 L50 L90 L99 

Intv. Hour dBA dBA dBA dBA dBA dBA dBA dBA dBA 

29 14 53.7 33.1 66.4 63.4 57.5 55.8 52.9 38.0 34.2 
30 15 53.5 418 61.5. 58.9 97.4 96.4 92.5 49.4 42.4 
31 18 34.1 396 (09 646 99.3 96.8 90.2 43.0 40.3 
s20—=<‘iS 84 497 Le BEG 02589 565 41507 
33 15 708 386 | 986 782 610 579 552 507 396 
34 «16 «52.1847 B76 AS58445 451 8285. 
3 16 «4680 280 581664 481) 873 02.2293 
36 16 54.6 268 == 740. 67.9 60.0 94.3 40.8 33.1 28. 1 
37 16 492 285 2 609 566 542 380 322 293 
38 17 65.4 372 822 71.4 68. 1 67.2 64.7 55.7 44.0 

rp. 40 17 64.0 619 = (65 685 66.0 65.0 63.6 62.4 62.0 | 
re 44 17 59.7 295 ==726 5 69.6 65.4 63.9 47.0 35.6 30.3 
1 42 18 42.7 33.2 58.4 54.2 44.9 42.6 40.5 39.2 34.3 

43 18 41.8 31.7 58.6 54.7 45.2 41.7 38.2 34.8 32.5 | 
44 18 44,2 27.8 57.3 54.9 49.6 47.7 41.5 31.0 28.9 
45 18 39.5 23.0 55.9 52.7 46.9 39.5 31.2 23.9 23.1 
46 19 40.7 23.2 57.0 53.1 48.8 43.3 30.4 26.5 23.4 | 
47 19 36.1 24.2 54.4 49.0 41.9 37.4 28.0 25.4 24.2 
48 19 37.1 23.2 52.8 49.9 43.5 38.5 28.9 24.2 23.2 | 
49 19 36.1 22.7 54.1 49.0 41.7 35.3 26.8 23.3 22.7 
50 20 40.0 24.0 55.5 52.7 47.5 41.9 31.0 25.3 24.1 
51 20 37.5 23.1 59.1 50.6 39.1 3958 . 31.1 24.2 23.1 
52 20 34.5 26.3 42.3 40.2 38.4 37.5 33.5 28.3 26.4 | 
53 20 41.8 27.7 62.4 56.5 40.3 38.9 34.2 29.7 28.2 
54 21 36.7 24.3 54.7 48.7 38.7 37.4 32.4 26.2 24.3 
55 21 46.3 25.9 73.0 57.3 49.5 45.1 32.3 28.1 26.4 
56 21 35.8 24.6 54.3 48.3 38.7 35.8 29.6 25.6 24.6



15-Minute Interval Report, 3/4 

Location 3: 10085 Airport Drive, March 14-15, 1995 | 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 
Intv.—_ Hour dBA dBA dBA dBA dBA dBA dBA dBA dBA 

57 21 39.3 23.7 59.2 53.2 38.7 36.2 29.9 26.1 23.8 

58 22 32.8 24.1 39.8 38.6 37.1 36.1 31.8 25.0 24.1 
59 22 45.4 31.7 64.3 58.3 50.5 47.1 38.4 35.1 32.2 

60 22 40.1 36.7 45.0 44.2 42.9 42.3 39.6 37.7 37.0 

61 22 36.4 30.3 43.7 41.1 40.1 39.5 35.4 31.6 30.4 

62 23 40.7 25.3 57.8 52.8 46.9 42.7 32.4 27.4 25.6 

63 23 37.7 23.5 57.6 49.9 39.1 37.5 29.5 24.4 23.5 : 

64 23 40.2 22.8 59.7 51.9 46.2 40.8 27.2 23.3 22.8 

65 23 36.0 22.7 53.2 46.8 41.3 38.8 30.0 24.0 23.0 

66 0 31.6 23.1 49.3 41.4 36.7 33.9 27.9 23.8 23.1 

wD 67 0 38.8 23.7 60.1 51.6 38.6 35.2 28.5 25.1 24.1 

KS 68 0 29.3 23.1 48.5 (37.2 33.8 32.5 290.7 23.6 23.1 

Lo 69 0 26.4 22.8 40.0 36.6 30.7 27.4 24.3 23.2 23.0 

bo 70 1 38.7 24.6 49.4 47.2 45.1 43.1 35.4 27.9 20.1 

71 1 33.8 22.7 44.5 43.2 40.8 39,3 25.7 23.2 22.7 

72 1 39.5 22.9 60.9 54.4 37.3 33.7 24.8 23.3 23.0 

73 1 30.9 23.0 44.7 41.9 38.8 34.2 25.0 23.4 23.0 

74 2 24.9 22.7 43.5 31.2 26.4 25.6 23.8 23.1 22.7 

75 2 28.4 22.9 42.8 38.6 34.9 30.8 24.6 23.3 23.0 

76 2 25.6 23.2 39.7 30.7 28.8 27.4 24.7 23.4 23.2 

77 2 51.7 25.6 62.7 60.3 55.4 53.4 51.4 37.1 26.1 

78 3 58.2 23.5 73.9 71.5 66.3 54.9 39.6 24.9 24.0 

79 3 27.9 23.2 44.0 38.0 32.1 30.0 . 256 24.1 23.2 

80 3 29.2 23.8 42.5 37.6 35.0 329 26.0 24.4 24.0 

81 3 28.5 23.8 50.9 34.7 29.4 28.3 26.1 24.8 24.1- 

82 4 36.2 24.4 50.7 47.6 45.0 40.4 27.0 25.3 24.4 

83 4 43.4 24.4 58.7 53.8 50.3 47.3 27.5 25.2 24.4 

84 4 51.8 24.4 69. 1 66.5 55.8 468 442 25.7 24.7



15-Minute Interval Report, 4/4 

Location 3: 10085 Airport Drive, March 14-15, 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 | 
Intv__ Hour dBA dBA dBA dBA dBA dBA dBA dBA dBA | 

85 4 27.9 24.2 46.5 35.6 31.4 29.6 26. 1 25.0 24.2 
86 5 30.7 24.4 43.3 37.9 36.0 34.4 28.0 25.6 24.5 | 
87 5 37.4 25.2 54.4 49.7 44.0 40.2 29.2 26.4 25.3 
88 5 43.6 27.9 60.0 55.6 49.2 46.1 38.5 31.9 28.6 , 
89 5 50.8 29.9 65.5 62.8 54.6 51.9 48.8 34.4 31.7 | 
90 6 43.9 30.9 57.6 53.6 49.0 47.1 40.0 33.2 31.2 
91 6 43.7 33.0 54.2 51.3 47.6 45.9 42.7 38.1 34.3 
92 6 44.6 32.1 61.7 56.8 49.3 46.5 39.6 34.9 32.8 | 
93 6 40.4 27.9 48.4 46.9 44.6 43.4 39.7 33.1 28.6 
94 7 42.9 30.2 57.4 51.4 48.0 45.6 39.9 35.4 33.5 
95 7 48.4 32.6 61.9 60.2 53.4 50.8 44.2 39.0 33.6 

- 96 7 56.3 36.1 73.0 69.0 64.1 58.8 46.5 40.4 36.9 
97 t 45.5 32.0 66.4 56.5 49.4 46.4 41.0 37.1 33.0 

98 8 53.8 36.1 71.7 67.5 59.9 50.6 42.7 39.2 36.7 
° 99 8 57.0 27.2 73.2 69.3 66.5 59.8 36.3 30.2 27.7 

24-hr 55.6 22.7 98.6 
Ldn 56.9 (52.4) 

Daytime Maximu 70.8 81.6 68.1 67.2 64.7 62.8 62.2 
Daytime Average 57.4 (45.7) 58.5 51.3 47.9 40.1 34.4 31.6 
Daytime Minimu 34.3 40.2 38.4 35.3 26.8 23.3 22.7 } 

Nighttime Maxim 58.2 71.5 66.3 54.9 91.4 38. 1 37.0 
Nighttime Averag 45.7 47.2 42.0 39.1 32.1 27.4 20.9 
Nighttime Minimu = 24.9 30.7 26.4 ° 25.6 23.8 23.1 22.7 

Truck maintenance, eg. impact wrenches and steam cleaning, were observed near the monitor locations. ) 
() Average Leq and Ldn were computed by eliminating daytime data when noisy maintanace activities were 
observed between 1515 and 1800.
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15-Minute Interval Report, 1/4 7 

Location 8: N. Rolling Stone Lake Road, 14-15 March 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 
Intv. Hour Minute dBA dBA dBA dBA dBA dBA dBA dBA dBA 

2 7 15 36.3 26.6 55.9 49.3 41.3 35.0 27.4 26.6 26.6 
3 7 30 27.4 26.7 31.3 28.9 28.2 27.9 27.5 27.0 26.7 
4 7 45 32.6 26.8 53.0 45.2 34.5 32.4 28.0 27.2 26.8 
5 8 0 36.0 26.7 53.0 47.1 41.7 38.8 30.6 27.5 27.0 - 
6 8 15 30.9 27.0 50.1 39.5 33.5 319 284 27.3 27.0 
7 8 30 42.1 27.1 57.1 53.8 51.5 44.7 99.3 27.4 97.1 

8 8 45 30.9 27.2 45.5 40.8 35.1 33.0 28.4 97.3 97.2 
9 9 0 31.2 27.4 46.0 40.2 34.7 32.8 29.3 28.0 27.4 

10 9 15 29,3 27.6 37.8 34.2 32.2 30.9 28.7 27.6 27.6 

oo 11 9 30 31.2 27.8 46.6 36.5 34,2 33.0 30.1 28.3 27.8 

vi 12 9 45 32.0 27.7 41.0 38.7 36.4 35.1 30.1 28.3 27.7 

7 13 10 0 34.9 27.8 45.0 41.5 39.0 37.8 33.7 29,3 28.1 

- 14 10 15 34.0 27.6 50.0 45.4 39.7 36.3 29.0 27.6 27.6 
fo 15 10 30 29.3 27.7 39,7 36.2 32.6 30.7 28.3 27.7 27.7 

16 10 45 29,2 27.6 39.3 34.7 32.1 30.8 28.4 27.6 27.6 

17 11 0 32.9 27.6 47.6 415 37.9 36.0 30.3 28.1 27.6 

18 11 15 29.0 27.7 38.4 34.7 31.9 30.5 28.3 27.7 27.7 

19 11 30 31.9 27.6 49.5 40.9 36.7 34.7 28.9 27.9 27.6 

20 11 45 30.0 28.0 48.7 37.9 31.7 29.9 28.6 28.1 28.0 
214 12 0 29.1 28.1 42.4 33.6 30.3 29.7 28.6 28.1 28.1 

22 12 15 30.5 28.1 43.7 38.2 34.9 31.8 28.9 28.2 28.1 

23 12 30 37.5 28.1 55.4 51.5 43.3 33,2 28.8 28.2 28.1 

24 12 45 40.7 28.1 66.9 48.9 41.0 39.0 29.7 28.3 28.1 

25 13 0 29.8 27.9 41.9 37.5 32.5 30.9 28.7 28.1 27.9 
26 13 15 31.4 28.0 46.7 42.8 36.2 32.0 28.6 28.1 28.0 

27 13 30 29,3 27.7 41.9 35.0 31.6 29.9 28.6 28.1 27.7 

28 13 45 34.4 27.6 51.3 47.1 40.7 34.0 28.1 27.6 27.6
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Location 8: N. Rolling Stone Lake Road, 14-15 March 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 | 
Intv Hour Minute dBA dBA dBA dBA dBA dBA dBA dBA dBA te er BA UOBA LUBA CUBA CUBA CBA sd BA 

29 14 0 28.9 27.8 35.6 32.7 30.7 29.9 28.6 278 27.8 
30 14 15 31.3 27.9 47.8 41.6 34.3 31.8 28.8 28.1 27.9 | 
34 14 30 28.2 27.5 35.4 32.3 29.1 28.8 27.7 275 275 
32 14 45 28.2 27.3 35.3 31.5 29.4 28.9 27.8 273 273 
33 15 0 29.9 27.4 46.2 39.6 33.6 29.4 27.8 274 27.4 
34 15 15 35.7 27.7 53.3 46.7 43.1 37.7 29.3 28.0 27.7. 
35 15 30 33.6 27.7 46.6 40.5 38.1 36.7 31.5 28.3 27.7 
36 15 45 38.4 27.9 53.9 48.5 44.2 42.1 33.5 28.7 ~=—-28..1 
37 16 0 43.6 28.2 66.5 53.1 49.3 47.1 34.5 29.2 28.2 
38 16 15 45.9 27.5 63.7 59.2 52.6 48.8 32.3 279 275 

- 39 16 30 31.4 27.4 48.6 40.2 34.6 32.3 29.0 274 274 
7 40 16 45 28.9 27.1 37.3 34.8 31.8 30.7 28.0 27.2 27.1 
7 41 17 0 30.1 27.4 45.6 40.1 32.5 30.7 28.5 27.4 27.4 | 
ND 42 17 15 32.6 27.0 49.6 44.6 39.1 31.3 28.4 27.3 27.0 | 

| 43 17 30 28.3 27.1 32.1 30.9 29.7 29.2 28.0 27.2 27.1 
44 17 45 27.5 26.7 33.1 30.5 28.8 28.0 27.4 26.7 26.7 | 
45 18 ) 27.0 26.6 27.8 27.8 27.8 27.7 26.7 26.6 266 
46 18 15 27.5 26.6 34.1 31.6 29.6 28.8 26.9 26.6 266 
47 18 30 31.1 26.6 48.3 43.5 34.1 29.4 27.3 26.6 266 
48 18 45 29.6 26.6 45.6 39.6 32.6 28.9 27.5 26.6 266 : 
49 19 0 29.8 26.5 47.4 40.9 318 - 279 26.6 265 265 
50 19 15 26.7 26.5 28.5 27.8 27.0 26.9 26.5 26.5 26.5 : 
51 19 30 26.8 26.5 30.1 28.0 27.5 27.0 26.5 265 265 . 
52 19 45 26.6 26.4 27.3 27.0 26.9 269 26.5 26.4 264 
53 20 0 26.6 26.4 27.5 27.1 27.0 26.9 26.5 26.4 264 : 
54 20 15 26.8 26.4 30.2 28.4 27.8 27.5 26.6 26.4 264 
55 20 30 27.3 26.5 33.7 32.2 28.6 27.9 26.9 26.5 26.5
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Location 8: N. Rolling Stone Lake Road, 14-15 March 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 
Intv. Hour Minute —_—« dBA dBA dBA dBA dBA dBA dBA dBA dBA 

56 20 45 31.8 27.3 39.4 35.7 34.6 33.9 31.7 27.6 273 
57 2 0 28.8 26.5 33.0 31.9 31.2 30.7 28.6 26.5 265 
58 21 15 28.0 26.6 32.1 30.5 29.7 29.4 27.9 26.6 266 
59 21 30 27.4 26.6 29.6 28.9 28.5 28.0 27.3 26.6 266 
60 21 45 30.0 26.7 34.7 33.9 33.4 32.8 29.5 27.3 267 
61 22 0 28.5 27.0 37.0 31.6 30.6 30.1 27.9 27.2 27.0 
62 22 15 30.2 28.1 36.6 32.7 31.8 31.5 30.1 28.6 28.1 
63 22 30 35.4 30.4 47.4 43.5 38.5 36.6 34.4 31.8 30.4 | 
64 22 45 35.7 32.2 44.0 39.0 37.9 37.1 35.5 33.4 322 

” 6 23 0 30.0 27.4 41.3 34.9 33.9 32.6 28.9 28.0 27.4 7 
- 66 23 15 27.5 26.8 36.1 30.5 28.0 27.9 27.5 27.0 268 | 
7 67 23 30 28.3 26.7 42.3 34.6 31.1 29.6 27.5 26.7 267 
OS 68 23 45 27.0 26.6 35.7 29.3 27.8 27.5 26.6 26.6 266 

69 0 0 26.8 26.5 37.3 28.0 27.4 27.0 26.5 26.5 265 
70 0 15 27.4 26.4 41.1 32.9 27.8 27.4 26.6 26.4 264 
71 0 30 30.8 26.4 53.7 40.6 27.9 27.5 26.6 26.4 264 
72 0 45 26.7 26.4 35.1 29.4 27.0 26.9 26.5 26.4 26.4 
K 1 0 26.9 26.4 36.5 30.2 27.8 27.4 26.6 26.4 26.4 
74 1 15 28.0 26.4 37.1 33.4 31.8 30.5 26.8 26.4 264 
75 1 30 26.8 26.3 36.8 30.3 27.3 27.0 26.5 26.3 263 
76 1 45 28.5 26.3 39.2 36.9 33.9 29.7 26.6 26.3 263 
77 02 0 26.9 26.4 40.7 30.4 27.7 27.0 26.5 26.4 264 
78 2 15 26.7 26.5 31.1 28.0 27.4 27.0 26.5 26.5 265 
79 2 ~~ 30 26.8 26.5 34.0 29.3 27.6 27.0 26.5 265 265 
80 2 45 27.6 26.5 36.5 31.7 29.9 29.2 26.8 265 265 
81 3 0 27.0 26.5 35.6 30.1 27.8 27.4 26.6 26.5 26.5 : 
82.3 15 27.0 26.5 36.0 30.2 27.7 27.1 26.6 26.5 265



15-Minute Interval Report, 4/4 

Location 8: N. Rolling Stone Lake Road, 14-15 March 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 
Intv. Hour Minute dBA dBA dBA dBA dBA dBA dBA dBA dBA 

83 3 30 26.9 26.5 36.5 28.9 27.7 27.2 26.6 265 265 
84 3 45 27.6 26.5 37.5 33.7 30.4 28.1 26.7 265 265 
85 4 0 27.4 26.5 36.3 32.8 30.2 28.6 26.6 26.5 265 
86 4 15 26.7 26.5 29.0 27.9 27.1 26.9 26.5 26.5 265 
87 4 30 26.7 26.5 27.7 27.7 27.0 26.9 26.5 26.5 26.5 
88 4 45 27.2 26.5 30.8 29,7 28.8 28.4 26.8 265 265. 
89 5 0 26.8 26.5 29.4 27.9 27.4 27.0 26.5 26.5 265 
90 5 15 27.0 26.5 34.2 29.6 28.2 278 267 26.5 26.5 
91 #5 30 27.5 26.7 32.4 30.3 28.9 28.4 27.5 26.7 26.7 
92 5 45 34.3 26.8 50.8 43.6 40.3 38.3 29.4 272 268 

- 93 6 0 34.2 27.0 54.4 46.6 37.0 33.1 29.1 27.6 27.0 
7 94 6 15 32.9 27.6 46.8 43.9 40.1 32.5 29.4 28.1 27.6 
rs 95 6 30 29.5 27.0 411 348 32.3 31.2 28.7 27.3 27.0 
= 96 6 45 30.0 27.5 42.1 37.2 33.3 31.9 28.8 276 275 

97 7 0 31.7 27.5 515 38.1 32.9 31.7 29.3 28.1 27.5 
98 7 15 37.3 27.8 51.5 49.2 43.8 40.1 31.3 29.1 28.1 

, Overall 24-hr 33.5 26.3 66.9 

Ldn 37.2 | 
Daytime Maximum 45.9 59.2 52.6 48.8 34.5 293 28.2 
Daytime Average 34.5 385 346 32.4 28.8 27.5 27.3 - 
Daytime Minimum 26.6 27.0 26.9 26.9 26.5 26.4 26.4 

Nighttime Maximum 35.7 46.6 40.3 38.3 35.5 33.4 32.2 
Nighttime Average 29.7 33.1 30.5 29.4 27.7 27.1 26.9 
Nighttime Minimum 26.7 27.7 27.0 26.9 26.5 26.3 263
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15-Minute Interval Report, 1/4 

Location 9 - Ground Hemlock Lake, 14-15 March 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 
Intv_ Hour Duration dBA dBA dBA dBA dBA dBA dBA dBA dBA 
SQ005F3arrvx_cma—NMaeee_ en —__ Gb dA A LLUOBAULUGBATCUBA CUBA CS BA _C 

2 8 45 42.8 21.1 62.4 57.4 45.9 41.5 28.2 23.1 21.4 
3 9 0 26.4 21.0 40.1 33.4 29.8 28.3 25.5 21.9 21.1 
4 9 15 39.5 21.4 57.0 53.2 44.7 40.8 26.2 22.1 21.4 | 5 9 30 46.6 21.1 66.5 58.0 55.1 50.1 29.8 24.0 21.7 
6 9 45 42.5 21.0 63.2 56.5 45.2 38.7 27.1 22.0 21.1 
7 10 0 22.9 20.9 33.2 28.8 25.5 24.4 22.1 21.1 20.9 — 8 10 15 27.3 21.0 43.7 37.1 33.1 31.1 23.2 21.3 21.0 : 9 10 30 35.5 21.5 52.0 45.6 41.3 39.1 30.8 23.8 22.3 
10 10 45 38.2 21.0 58.6 54.0 32.2 28.1 24.4 22.9 21.5 
11 11 0 43.1 21.5 59.8 56.9 49.8 45.3 30.8 23.9 22.2 

Wo 12 11 15 30.2 21.7 49.8 42.6 34.8 32.1 24.8 22.8 22.0 
Re 13 11 30 29.2 21.8 41.3 37.6 33.9 32.6 27.4 24.1 22.5 be 14 11 45 33.2, 21.5 48.2 45.1 39.7 36.5 27.8 24.1 21.8 

iM 15 12 0 30.4 21.2 43.4 37.0 34.9 33.7 29.1 23.9 21.6 
16 12 15 32.6 23.3 49.8 43.2 37.3 36.0 29.2 26.4 25.0 
17 12 30 36.4 21.4 53.9 48.3 43.9 41.1 27.2 23.6 22.0 
18 12 45 28.2 22.2 43.1 36.5 32.6 31.1 26.2 23.6 22.7 
19 13 0 28.1 21.4 47.1 37.9 32.3 29.8 25.2 23.0 22.0 | 
20 13 15 31.5 21.0 49.3 44.2 37.9 32.9 23.7 21.4 21.0 | 
21 13 30 33.2 21.0 50.8 45.2 40.5 36.0 24.6 22.0 21.1 : 
22 13 45 30.1 21.0 45.9 41.6 37.3 33.5 23.7 21.7 21.1 | 
23 14 0 27.7 21.1 37.2 35.7 32.8 31.2 25.1 21.8 21.1 
24 14 15 29.3 21.1 47.6 40.6. 34.0 32.1 24.0 21.7 21.1 
25 14 30 31.8 21.1 47.8 43.1 38.5 35.5 25.7 22.3 21.2 
26 14 45 29.6 20.6 46.4 38.8 33.8 32.2 27.1 21.9 20.7 | 
27 15 0 33.2 21.3 45.3 42.4 39.8 37.6 28.1 23.1 21.5 
28 15 15 34.0 22.2 51.8 43.5 37.7 36.4 31.4 25.7 23.1



15-Minute Interval Report, 2/4 

Location 9 - Ground Hemlock Lake, 14-15 March 1995 : 

Leq Lmin Lmax L1 L5 L10 L50 + #&«+L&” L99 
Intv Hour Duration dBA dBA dBA dBA dBA dBA dBA dBA dBA 

| 29 15 30 31.6 22.2 42.6 39.9 37.5 35.4 29.0 24.7 22.6 
30 15 45 37.7 22.0 56.3 51.0 41.6 39.2 31.3 25.2 23.1 
31 16 0 37.7 24.7 48.1 45.0 —- 42.4 41.2 35.9 31.3 28.2 
32 16 15 37.8 26.2 48.8 45.2 43.3 41.7 35.6 30.7 27.5 
33 16 30 34.5 21.5 46.8 41.8 39.5 38.1 32.8 23.6 21.5 © 
34 16 45 29.1 21.9 43.6 37.1 33.9 32.9 25.7 22.6 22.0 
35 17 0 32.5 21.2 47.1 43.7 39.5 36.9 25.6 22.2 21.2 
36 17 15 36.1 21.5 47.2 45.9 43.9 41.8 27.8 22.5 21.5 
37 17 30 38.3 22.1 47.1 46.0 45.0 43.7 34.7 26.4 22.4 
38 17 45 22.5 20.6 40.1 28.1 23.3 22.7 21.6 21.1 20.6 

” 39 18 0 21.5 20.5 31.4 25.1 22.7 22.1 21.5 21.1 20.5 
- 40 18 15 24.2 20.9 35.6 32.2 29.5 27.8 22.0 21.2 21.0 
7 41 18 30 25.2 20.6 33.6 31.3 28.6 27.8 25.1 21.2 21.0 | 
A 42 18 45 21.9 20.5 29.8 25.7 24.0 23.4 21.7 21.1 20.5 

43 19 0 22.2 20.4 31.5 28.6 25.8 23.9 21.7 21.0 20.4 
44 19 15 22.7 20.6 35.0 32.1 24.6 22.9 21.6 21.1 20.7 7 
45 19 30 24.1 20.4 33.9 31.0 28.7 26.8 22.0 20.6 20.4 | 
46 19 45 27.1 20.4 44.0 39.1 31.8 30.3 21.5 20.4 20.4 
47 20 0 21.6 20.4 35.2 25.4 23.1 22.1 21.2 20.4 20.4 
48 20 15 22.9 20.9 31.0 27.0 25.5 24.7 22.1 21.1 20.9 
49 20 30 32.3 21.1 39.5 38.7 37.6 36.8 28.7 22.8 21.2 
50 20 45 45.3 21.9 52.9 52.5 51.0 49.8 41.3 23.6 21.9 | 

51 21 0 45.3 34.3 50.1 49.6 48.5 47.8 44.5 39.9 34.5 
52 21 15 29.8 21.6 39.2 38.5 35.5 32.6 26.4 22.6 21.6 
53 21 30 35.1 26.5 40.9 40.0 39.1 38.4 33.7 30.2 26.9 
54 21 45 41.2 27.3 49.0 45.5 44.7 44.3 40.3 29.9 28.1 
55 22 0 43.2 36.3 51.5 47.4 46.0 45.5 43.1 39.2 37.1



15-Minute Interval Report, 3/4 

Location 9 - Ground Hemlock Lake, 14-15 March 1995 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 
Intv Hour Duration dBA dBA dBA dBA dBA dBA dBA dBA dBA 
lease TUBA CUBA CUBA CBA BAA __ 

56 22 15 44.7 38.9 51.8 48.9 47.8 47.0 44.1 41.4 39.8 | 57 22 30 45.8 39.9 53.7 49.8 48.5 47.8 45.4 42.3 40.9 
58 22 45 50.9 47.1 59.9 53.5 52.7 52.3 50.9 48.5 47.3 
59 23 0 49.3 43.2 55.6 53.1 51.9 51.4 49.0 45.9 44.3 
60 23 15 43.3 35.9 52.9 48.5 46.7 45.8 42.4 39.1 37.2 . 
61 23 30 40.2 33.4 52.9 47.3 44.0 —- 42.6 38.9 36.4 35.0 | 62 23 45 37.3 29.2 50.9 445 41.4 39.9 35.8 32.8 31.0 
63 0 0 35.7 27.9 52.4 43.8 39.7 37.9 33.8 31.1 29.3 , 
64 0 15 35.7 27.2 55.0 44.6 39.8 37.7 32.9 30.1 28.2 
65 0 30 33.8 25.1 50.0 42.2 38.3 36.4 31.8 28.7 26.9 : ~ 66 0 45 33.5 25.0 48.0 41.4 37.9 36.2 31.6 28.4 26.4 

- 67 1 0 35.4 25.2 50.8 44.8 40.1 37.9 33.0 29.8 27.2 7 68 1 15 50.6 28.4 65.7 63.9 54.7 52.5 39.4 32.3 29.9 | YO 69 1 30 37.0 25.7 52.3 44.2 40.3 38.4 32.8 29.4 27.4 
70 1 45 35.1 25.9 49.9 44.5 39.7 37.6 32.7 29.5 27.6 
71 2 0 35.7 26.4 51.0 44.6 40.4 38.5 33.4 30.1 27.9 
72 2 15 35.4 26.4 47.8 43.8 40.2 38.3 33.3 29.9 27.8 
73 2 30 35.9 26.7 47.4 43.7 40.7 39.0 33.9 30.3 28.0 
74 2 45 36.0 27.9 49.1 43.7 40.2 38.6 34.2 31.1 29.2 
75 3 0 36. 1 27.8 48.3 43.8 40.8 39.2 34.2 30.7 28.8 
76 3 15 37.4 27.3 51.9 45.9 42.3 40.6 34.8. 31.2 28.9 
77 3 30 38.6 27.9 54.8 47.6 43.5 41.7 35.9 31.8 29.5 
78 3 45 38.6 28.1 55.2 47.3 . 43.2 41.4 36.3 32.4 29.9 
79 4 0 38.8 27.8 53.4 47.0 43.7 41.9 36.5 32.3 29.8 
80 4 15 39.1 29.0 53.0 47.6 44.0 42.3 36.8 32.9 30.5 
81 4 30 39.8 29.1 53.4 48.3 44.6 42.8 37.4 33.7 31.4 
82 4 45 40.5 27.7 57.1 49.9 45.5 43.5 37.4 33.1 30.3
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Location 9 - Ground Hemlock Lake, 14-15 March 1995 | 

Leq Lmin Lmax L1 L5 L10 L50 L90 L99 

Intv. Hour Duration dBA dBA dBA dBA dBA dBA dBA dBA dBA 

83 5 0 39.3 28.0 55.4 48.0 43.9 42.2 368 32.7 30.4 

84 5 15 39.2 28.8 52.2 47.2 44.3 42.5 36.8 32.9 30.5 

85 5 30 39.5 28.8 56.7 48.2 44.6 42.6 36.6 32.6 30.2 

86 5 45 40.6 28.2 52.7 49.2 45.9 44.0 37.8 33.4 31.2 

87 6 0 39.8 27.0 53.1 47.7 44.9 43.0 37.6 33.3 30.4 

88 @««6 15 38.5 26.3 52.7 47.5 43.8 41.8 35.6 31.6 28.9 
89 6 30 38.1 26.7 51.8 47.2 43.2 41.3 35.4 31.2 28.5 

90 6. 45 36.1 24.4 50.2 45.0 41.7 39.4 33.4 29.2 25.3 

91 7 0 35.4 25.1 50.2 47.1 41.3 37.0 30.9 27.5 26.1 

92 7 15 34.6 26.9 54.7 44.0 39.2 36.7 31.4 28.7 27.3 

w 93 7 30 32.4 26.1 45.3 39.0 35.5 34.3 31.6 28.5 26.7 

= 944 #7 45 41.7 26.7 57.7 54.7 45.5 43.3 36.9 32.2 29.0 
95 8 0 41.6 25.8 63.0 54.2 43.2 38.2 32.2 28.8 26.9 

6S 96 8 15 35.0 25.3 45.4 42.9 39.2 37.7 33.5 29.1 26.7 

97 8 30 31.1 22.7 44.4 38.7 36.4 35.2 28.1 24.6 23.2 

98 8 45 29.1 22.1 41.7 35.3 33.3 31.9 27.9 23.9 22.3 

99 9 0 28.5 21.2 42.1 37.8 34.0 32.0 24.4 22.1 21.2 
100 9 15 43.4 23.3 58.2 54.8 | 50.7 47.8 30.7 25.7 23.9 

Overall 24-hr 39.8 20.4 67.9 | 

Ldn 48.3 
Daytime Maximum 46.6 58.0 55.1 50.1 445 39.9 34.5 

Daytime Average 36.9 41.6 37.0 34.9 28.0 24.1 22.7 
Daytime Minimum 21.5 25.1: 22.7 22.1 21.2 20.4 20.4 

Nighttime Maximum 50.9 63.9 54.7 52.5 50.9 48.5 47.3 

Nighttime Average 42.3 47.1 43.6 42.0 37.0 33.4 31.2 
Nighttime Minimum 33.5 41.4 37.9 36.2 31.6 28.4 25.3
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@ | PREFACE 

The following report is a revision of the 1982 Visual Impact 

Assessment, Crandon Project, Mine/Mill Surface Facility, prepared by The 

| Sanborn Group, Inc., Madison, Wisconsin. This revision is pursuant to 

changes in the height and design of the headframe structure, and changes 

in the layout and design of the mine waste disposal facility. There have 

been no changes in the design or function of the railroad siding which 

was discussed in the original report. 

| The findings presented in this report are based upon a review 

7 of site photography taken by The Sanborn Group, Inc. in 1982, plus U.S. 

Geological Survey mapping of the project area, and facility design plans. 

In utilizing the photographs and U.S. Geologic Survey maps as a basis for | 

6 Revising the report, it was assumed that the existing conditions observed ¥ 

in 1982 have not significantly changed. 
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© | 1.0 INTRODUCTION 

1.1 PROJECT LOCATION 

| Exxon Minerals Company (Exxon) is proposing to develop a mine / 

| mill complex to mine and process zinc, copper, and lead bearing ores from 

a deposit located in Forest County, Wisconsin (Figure 1.1-1). The 

proposed development, known as the Crandon Project, involves a mine/mill 

site situated around the ore deposit. Approximately 47 ha (115 acres) 

will be cleared for the mine/mill surface facilities and 18 ha (45 acres) 

will be occupied by structures, roads, parking, and storage areas. Asso- 

ciated project facilities include a mine waste disposal facility. approxi- 

mately 146 ha (360 acres) in area, a railroad spur and siding and an access 

@ road north of the nine/mill site. The site is located 8 km (5 miles) due | 

south of Crandon, Wisconsin and 3 km (2 miles) east of Highway 55. Swamp 

Creek is located approximately 1.6 km (1 mile) north of the site, and Little 

Sand Lake approximately 0.4 km (0.25 mile) south. Sand Lake Road defines 

the southern boundary of the mine/mill site. | 

@ 
Ll.1-1 . 
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S 1.2 SCOPE 

This report presents the results of inventories on a regional 

and site-specific basis of the potential visual impacts of specific surface 

facilities associated with the Crandon Project. Results of this work will 

| be used to partially fulfill the requirements of Chapter 4, Environmental 

Consequences of the Crandon Project EIR. | 

The scope of work included: 

1) Review of available photography from pre-selected 

viewpoints to determine the presence or absence of 

specific mine surface facilities and a written docu- 

mentation of the findings. 

2) Simulation of the project features on photographs taken 

from viewpoints where they will be visible; and 

. 3) Discussion of potential mitigative measures for 

© lessening possible visual impacts. 

The surface facilities that were evaluated as part of this study 

are required to support the underground mine operation, and included: 

1) Headframe - a reinforced concrete tower which is the 

| main point of transport for personnel and supplies to 

the underground mine, and the conveyance of ore to the 

surface. The tower has a vertical dimension of 47 m 

(155 feet), and horizontal dimensions of approximately 

10 x 11.5 m (32 x 38 feet); , 

2) Tailings ponds - areas designed for surface disposal of 

crushed or ground rock waste material tailings generated 

directly from the mining and processing of ore. The ponds 

will cover approximately 138 ha (340 acres) and have a 

| maximum pond crest elevation of 528 m (1,732 feet); and 

3) Railroad siding - a portion of the system required for 

transport of ore concentrates off-site. The facility 

will cover a 2.4-ha (5.9-acre) area and consist of three 

tracks, 1,100 m (3,608 feet) in length and a 22 m (72 feet) 

wide. 

1. 2-1



- 1.3 PROJECT REGION DESCRIPTION © 

1.3.1 Natural Features 

The regional landscape of northeastern Wisconsin which encompasses 

the mine/mill site is characterized by topographic variety and vegetative 

diversity. The mine/mill site area and surrounding region are primarily 

forested upland with lesser amounts of forested wetland, and an abundance 

of lakes and streams. Vegetation in the upland zone occupying the majority 

of the mine/mill site is visually monotypical, consisting of northern | 

hardwoods represented by maple, aspen and birch species. Upland drainage 

corridors support conifer stands of cedar and spruce, and penetrate site 

perimeters on the north, west, and southeast. These coniferous stands 

provide visual relief to the predominant upland deciduous vegetation. 

Additional visual interest is created by the presence of tamarack and alder © 

in wetland vegetative communities. Less than 1 percent of the lands in a 

| 161 km? (100 square mile) environmental study area surrounding the ore body 

consists of non-forested vegetation types, such as clear cuts, agricultural, 

and developed lands (Exxon Minerals Company, 1982). 

Topography in the project region is characterized by a general 

southwest trend of ridges and intervening valleys. Pockets of closed 

drainage create wetland conditions in low-lying areas. Elevational changes 

range from 470 to 591 m (1,540 to 1,939 feet). Slope conditions vary from 

0 to 35 percent. 

1.3.2 Cultural Features 

| Forestry is the principal industry and the economic base of the © 

1-3-1 3,13-1-11 -



© | region. Abundant forest and water resources and large public land holdings 

support year round recreation and tourism. 

| The region supports low population densities. A substantial 

proportion of area residences are used for seasonal recreational purposes. 

The majority of residences in the region are located along lake shores (Exxon 

Minerals Company, 1982). Other residences are sparsely located along roads 

in the site area. The City of Crandon, located north of the project area, 

is the nearest retail, commercial and population center in proximity to the 

mine/mill site. Other residential concentrations occur in the Village of 

Mole Lake, and on the Mole Lake Indian Reservation located west of the 

proposed site. . 

The region supports a well developed system of federal, state 

@ and county highways. Seasonal traffic levels fluctuate widely because of 

- tourist movement. Average daily traffic levels in the summer tourist 

months of June, July, and August range from 50 to 100 percent greater than 

in other months of the year (Exxon Minerals Company, 1982). 

© 
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2.0 PROJECT METHODOLOGY © 

A three-phased evaluation process was used to identify potential 

visual impacts resulting from the Crandon Project. Viewpoint selection, 

field documentation, and simulation phases are discussed below. 

2.1 VIEWPOINT SELECTION 

2.1.1 Criteria 

The following criteria served as the basis for viewpoint | 

selection: 

1) The identification of locations representative of 

visually sensitive or intensive land use in the 
locality of the mine/mill site. Locations included 
existing and potential residential and other land 

use concentrations, and locations on roadways in the 

mine/mill site area which were representative of views 
from larger segments of highway; 

2) The location of topographic elevations which are 

comparable to those at the headframe and tailings 

pond sites. The railroad siding was not considered 

| in this manner because of the localized viewing 

area that could potentially be affected; and 

3) The location of sizeable foreground openings in the 
forest cover which offer potential views of the 

facilities. ' 

2.1.2 Method 

Key viewpoints locations were identified in 1982 by the Wisconsin 

Department of Natural Resources (DNR) and Exxon. Additional viewpoints 

were also identified by The Sanborn Group, Inc., at that time 

2.1-1 | 
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| © through application of the viewpoint selection criteria, analysis of map 

information provided by Exxon and from U.S. Geological Survey mapping of 

the region. 

The Sanborn Group's search for additional viewpoints was 

performed in the following manner: | 

1) Schematic plans of the mine/mill facilities were 

, superimposed on 1:24,000 scale USGS topographic 

: maps to establish the location of the facilities; and 

2) Viewpoint selection criteria, presented in subsection 

2.1.1, were applied in review of the USGS mapping 

to identify additional viewpoints from which the 

project features may be visible. Viewpoint and project 

feature elevations and site lines were compared to 

determine if intervening landforms or vegetational 

screening would obstruct views of the facilities from 

the viewpoints. Aerial planimetric maps were also 

studied to identify potential vegetative screening. 

This method of viewpoint selection is well documented in the 

© literature, and has been employed similarly in the visual assessment of 

other facilities (Steinitz, 1977; Elsner and Smardon, 1979; The Saratoga 

Associates, 1980). 

Computer assisted application of this method in the analysis 

of viewpoints, viewsheds, and the potential visual impacts of power plants, 

utilities, and highway corridors has also been utilized (Landscapes Limited, 

1973; Robinette, 1973: Johnson, 1974; Institute for Environmental Studies, 

University of Wisconsin-Madison, 1976). 

2.1.3 Viewpoint Locations 

Land and far shoreline viewpoints and approximate viewing distances 

to the headframe, mine waste disposal area, and railroad siding are identified 

© in Tables 2.0-1 through 2.0-3. Viewpoints associated with waterbodies were 

221-2 
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/ | TABLE 2.0-1 © 

HEADFRAME VIEWPOINT LOCATIONS 

VIEWPOINT VIEWPOINT VIEWING DISTANCE 

NO. TO HEADFRAME 

. km (miles) 

1 Main Public Landing on Deep Hole Lake 3.1(1.9) 

2 Main Public Landing on Duck Lake 1.8(1.1) 

3 Southwest Shore of Little Sand Lake 2.25(1.4) 

4 Southwest Shore of Oak Lake 2.25(1.4) 

5 Sokaogon Chippewa Community Park 4.7(2.9) 

6 Mole Lake Community Park 4.7(2.9) 

7 South Shore of Rolling Stone Lake 6.4(4) 

8* Highway 55 - South of Mole Lake 5.5(3.4) 

9* Intersection of Sand Lake and Black Joe Roads 3.9(2.4) © 

10 Highway 55 -— North of Swamp Creek; North 

Entrance of Chief Ackley Memorial Housing 

Project 3.7(2.3) 

11i* Highway 55 - North of Swamp Creek 4.2(2.6) 

12 Veterans Memorial Park - Public Campground 4.7(2.9) 

13 Village of Crandon - Main Public Landing/ , 

Swimming Beach on Lake Metonga 8.5(5. 3) 

| 14* Village of Crandon - East Shore of Lake 

Metonga 7.2(4.5) | 

15 Main Public Landing on Lake Lucerne 7.2 (4.5) 

16 Private Dock on East Shore of Ground 

Hemlock Lake 4.5(2.8) 

17 Intersection of County Highways Q and W 6.6 (4.1) 

18 Intersection of County Highway Q and 

Coe St. John's Lane 5.5 (3.4)



©} “ABLE 2.0-1 (Continued) 

VIEWPOINT VIEWPOINT VIEWING DISTANCE 

NO. TO HEADFRAME 

km (miles) 

19* Sand Lake Road East of Exxon Field Office 0.8(0.5) 

20* Lakeview Road 9.2(5.7) 

21* Keith Siding Road : 3.4(2.1) 

22* Keith Siding Road 3.7 (2.3) 

23 North Edge of Lake Lucerne from Potowatomi 

Trail 9.7 (6.0) 

24 Scenic Wayside on Highway 8 11.3(7) 

25* Highway 8 at Western Corporate Boundary 

of Crandon 10 (6.2) 

e 26 Sugarbush Hill Lookout Tower 11.6(7.2) 

27* Airport Road | 3.7 (2.3) 

we 

* Viewpoints located by the application of selection criteria and methods 

described in subsection 2.1.2, and field verification. 

| 
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: | TABLE 2.0-2 © 

MINE WASTE DISPOSAL FACILITY VIEWPOINT LOCATIONS 

VIEWPOINT VIEWPOINT VIEWING DISTANCE 

NO. . TO HEADFRAME 

a 

km (miles) 

28 Deep Hole Lake Road East of Balloon No. l 0.31(0.19) 

29 Deep Hole Lake Road West of Balloon No. l 0.45 (0.28) 

30 Southwest Shore of Duck Lake 0.92 (0.57) 

31 Southwest Shore of Deep Hole Lake 1.53(0.95) 

32 West Shore of Little Sand Lake 2.4(1.5) 

33 County Highway Q 2.1(1. 3) 

34 Sand Lake Road 0.45(0.28) 

TTT @ 
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@ | TABLE 2.0-3 

RAILROAD SIDING VIEWPOINT LOCATIONS 

VIEWPOINT VIEWPOINT VIEWING DISTANCE | 

NO. DESCRIPTION TO RAILROAD SIDING 

km (miles) 

21 Keith Siding Road 0.34 (0.21) 

22 Keith Siding Road 0.76 (0.47) 

35 County Highway W --- 

a 

®@ 

© 
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- located at main public landings and lakeshores farthest from the proposed ©} 

project facilities, rather than on the actual waterbodies. Numbers preceding 

the viewpoint locations correspond to those assigned to viewpoint lccations 

illustrated on Figure 2.0-1. This figure identifies the viewpoints established 

by the DNR, Exxon and The Sanborn Group, Inc. Following viewpoint selection, 

the project area was inspected to evaluate the existing landscape and record 

its appearance. | 

e 

‘ © 
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° 2-2 VIEW DOCUMENTATION 

Documentation of the visibility of the proposed headframe, 

tailings pond embankments and railroad siding was determined from viewing 

black and white photographs of the project site features taken from the 

selected viewpoints described in Tables 2.0-1 through 2.0-3. The 

photographs were taken on August 16-20, 1982 by the Sanborn Group, Inc. 

for purposes of preparing a visual assessment of the headframe, tailings . 

pond and railroad siding as originally designed. At that time, in order 

to establish the presence or absence of the mine facilities in those 

photographs, helium-filled balloons were used to locate the headframe and 

tailings pond embankments. The balloons, 2.5 m (8.25 feet) and 1.7 m 

5.5 feet) in diameter, respectively, were tethered at the headframe location 

}@ and where the tailings pond embankments were to cross Deep Hole Lake Road 

(Figure 2.0-2). 

| The proposed railroad siding was located by using .6 x 1.2 m 

| (2 x 4 feet) white styrofoam markers staked to a 2.4 m (8 feet) height and 

spaced at 30.5 m (100 feet) intervals. The marker locations were | 

| established by field survey. The portion of the siding that would be | 

located in dense forested area was not evaluated because the vegetation 

in the area would screen views to the siding. 

| A description of the photographic procedure used to acquire the 

view photography, and copies of the original field notes made at each 

observation point are contained in Appendices A and B, respectively. 

@ 
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( 
@ 2.2.1 Visibility Determination Methodology 

Headframe - Photographs in which the headframe helium balloon 

was visible were selected to evaluate the visibility of the revised head- 

frame. In the original photos the helium balloon was tethered at the 

headframe location 78 m (258 feet) above the finished surface grade of 

508 m-(1,665 feet). 

The elevation of the balloon in the photos is therefore 586 m 

(1,923 feet). The revised headframe structure will extend 47 m (155 feet) 

above the same finished grade at the same location for a top elevation of 

554 m (1,820 feet). The elevation of the photo foreground was determined 

from a U.S. Geologic Survey map for the area, a vertical scale was determined 

by interpolation between the known points and the height of the new head- | 

©} frame established. 

To check this procedure, sections of the viewing line at a hori- 

zontal scale equal to the vertical scale of the headframe were constructed. 

The foreground vegetation seen in the viewpoint photos was located on the 

section line and its impact on the view noted. The vegetation used in | 

the sections was assumed to be 15 m (50 feet) in height. Figure 2.0-3 

illustrates the methodology used. i 

| Tailings Ponds - Available photographs included views of the 

original tailings pond embankment as it intersects with Deep Hole Lake Road. 

Helium balloons were not tethered at the elevation of the pond crests at 

the interior of the mine waste disposal facility because the balloons would 

have been lower than the existing vegetation. To determine visibility, 

6 the revised tailings pond's configuration and crest elevation were compared 

| 2.2-2 
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‘® with the original design. The new tailings ponds will be sited in the same 

location as the original ponds; however, the ponds have been reduced in 

size and will not extend as far south. Project topography maps and vege- 

tation maps were also examined to determine potential visibility. 

Railroad Siding - Photos taken from the railroad siding viewing 

points were reviewed for evidence of the white styrofoam markers delineating 

the siding alignment. By comparing the known size of the styrofoam markers 

with the scale of the markers seen in the photographs, the relative scale 

of the railcars using the siding was determined. 

2.2.2 Simulation | | 

© The scaled equation technique (U.S. Department of the Interior, 

Bureau of Land Management, 1980) was used to develop simulations of the 

project facilities prior to construction, enabling an evaluation of poten- 

tial visual impacts. The technique recognizes that an object of known size 

at a known distance in a photograph can be used to establish the size of . 

other objects at that same distance. 

Visible portions of the facilities were simulated at their proper 

position and scale on 203 x 254 mn (8 x 10 inch) black and white photographs 

by scaling from the known dimensions and elevations of the tethered balloons 

and white styrofoam markers. 

A life-like representation of the potential visual effect was 

created by superimposing a graphic image of the structure on the balloon 

or styrofoam image shown in the existing landscape scene. 

© 
2.2-3 
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| | 3.0 OBSERVATIONS © 

3.1 INTRODUCTION 

This section addresses the presence or absence of potential 

visual effects created by the headframe, mine waste disposal facility, and 

on railroad siding, including a discussion or presentation of the. following: 

1) A written discussion of the visual presence or 

absence of the three project features at specific 

viewpoints which are representative of visually 
sensitive land uses in the project area; 

2) Photographic simulations that represent the scale 

of the project features when viewed from selected 

viewpoints; and 

3) Factors affecting the visibility of the proposed 
facilities, including topographic and vegetational 

screening, and viewer orientation. Representative 

photographs and plan views will illustrate these 

| . factors. | 

Foliage was present when the viewpoint photography was taken in 

August 1982. As a result, the effects of seasonal change on the ability 

of vegetation in the project area to screen views can only be hypothesized. 

The photographic simulations may represent an exaggerated condi- 

tion of potential visual effect. The scenes are composed in such a manner 

that the proposed facilities are centered in the photograph of the landscape 

setting. Hence, the impact may be more pronounced than if one were to per- 

ceive it in the actual setting. The photographic simulations are intended 

to be typical of the visual effect viewed from the general geographic area 

surrounding the viewpoint, and do not represent an isolated instance of 

. impact common only to a specific viewpoint. 

\ ®@ 

3.1-1 
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'‘® 3.2 VIEWPOINT OBSERVATION RESULTS 

3.2.1 Headframe 

Visual presence or absence of the headframe from the viewpoints | 

is denoted in Table 3.0-1. The viewpoint numbers in the table correspond 

| to those identified on Figure 2.0-l1. A description of the observations 

made at each of the viewpoints is presented in Appendix B. 

The results of data compiled from the photographic views suggest 

that three principal geographic areas, represented by clustered viewpoints, 

will be potentially affected by the headframe. The areas include: , 

1) A segment of Highway 55, about 1.0 km 

(0.6 mile) in length, bearing approximately 

1.8 km (1.1 miles) south of Sherman Corners; 

2) The City of Crandon represented by the north 

© | and east shores of Lake Metonga. | 

3) The southwest shore of Little Sand Lake. | 

In addition, the headframe will be visible from the Sugarbush 

Hill Lookout Tower, and a portion of Sand Lake Road, approximately 91m 

(300 feet) in length, located 0.8 km (0.5 mile) southeast of the headframe. 

A separate discussion of each geographic area is presented below. 

| Highway 55 Corridor - Intermittent views of the headframe will 

be available along a 1.0-km (0.62-mile) segment of the highway. Potential 

views were recorded at Viewpoint No. 11 (Figure 3.0-1). The photographic 

simulation of the view from this viewpoint is not entirely representative 

of the perception of the headframe when traveling the roadway. The simula- 

tion, although accurate, offers a static view not typical of the movement 

@ 3.2-2 
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7 | TABLE 3.0-1 @ 

HEADFRAME VISIBILITY | 

VISUAL 

VIEWPOINT VIEWPOINT PRESENCE /ABSENCE 
NO. oS ~ DESCRIPTION © OF HEADFRAME 

1 Main Public Landing 

on Deep Hole Lake Absence 

/ 2 Main Public Landing . 

on Duck Lake Absence 

| 3 Southwest Shore of 

Little Sand Lake Presence 

4 Southwest Shore of 

Oak Lake Absence 

5 Sokaogon Chippewa 

| Community Park Absence 

6 ‘Mole Lake Community 7 
Park | Absence : 

7 South Shore of Rolling 

Stone Lake Absence © 

8 * Highway 55 - 
South of Mole Lake Absence 

9 * Intersection of Sand 
Lake and Black Joe Roads Absence 

10 Highway 55 - North 
| of Swamp Creek; North 

Entrance of Chief Ackley 

Memorial Housing Project Absence 

11* Highway 55 - North 
of Swamp Creek Presence ** 

12 Veterans Memorial Park- ' 

Public Campground Absence 

13 Village of Crandon-Main 

| Public Landing/Swimming 

Beach on Lake Metonga Presence 

14* Village of Crandon - East 
Shore of Lake Metonga Presence 

15 Main Public Landing on 

Lake Lucerne Absence 

16 Private Dock on East 

| Shore of Ground Hemlock 
| Lake Absence | 

17 Intersection of County 

Highways Q and W Absence 

3.13-1-27 _



“" Mable 3.0-1 (Continued) 

© 18 Intersection of County 

| Highway Q and St. John's 

Lane Absence 

19 * Sand Lake Road 

East of Exxon Field 

| Office Presence 

20 * Lakeview Road Absence 

21* Keith Siding Road Absence 

22 * Keith Siding Road Absence 

; 23 North Edge of Lake 

Lucerne from Potowatomi 

Trail Absence 

24 Scenic Wayside on 

Highway 8 Absence 

| 25 * Highway 8 at Western 

' Corporate Boundary of 

Crandon Absence 

26 Sugarbush Hill Tower | Presence 

27 * Airport Road Presence 

nn 

©@ Viewpoints identified by an asterisk (*) were located by 

application of selection criteria and methods described 

in subsection 2.1.2, and field verification. Remaining 

viewpoint locations were determined by Exxon and the DNR. 

The double asterisk (**) following "Presence" indicates a 

potential winter viewing condition only. 
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@ and progression of views sensed from the highway (Wartofsky, 1980). The 

. angle of view to the headframe from Highway 55 is outside the 65 degree 

| cone of concentrated vision established for a driver traveling at a 45 m.p.h. 

highway speed (U.S. Department of Agriculture, Forest Service, 1973). 

Therefore, although visible, the headframe may not be readily perceived 

from an automobile traveling on Highway 55. The effects of viewing duration 

will play a role in the potential visual impact sensed by the viewer from 

points along the highway. Viewing time can be directly related to the de- 

gree of visual impact witnessed from a given viewpoint (U.S. Department 

of Interior, Bureau of Land Management, 1980). Although the headframe will 

be visible from Highway 55, the degree of visibility may be less than that 

| which is imposed on a stationary land use such as a residential concentration. 

City of Crandon - The headframe will be visible from several areas 

© within ‘the corporate boundaries of Crandon. Viewpoints No. 13 and 14 rep- 

resent the visual presence of the headframe from the north and east shores 

of Lake Metonga at the main public boat landing and swimming beach, and 

residential areas, respectively. The main public boat landing on the north 

shore of Lake Metonga, Viewpoint No. 13 (Figure 3.0-2), represents the scale 

of the headframe at a viewing distance of approximately 8.9 km (5.5 miles) . 

Adjacent Lakes - The headframe will be visible from the southwest 

shore of Little Sand Lake but not from Oak or Duck lakes. The lakes repre- 

sent recreation areas within a 2.4-km (1.5-mile) radius of the proposed 

structure. The headframe will be visible from the south shoreline of Little 

Sand Lake, which is currently undeveloped and supports wetland vegetation. 

| A residential concentration is established on the northwest edge of the 

© | 
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yg lake, but the headframe will not be visible from this area because of vege- 

© | tational screening. Viewpoint No. 3 (Figure 3.0-3) documents the view of 

the headframe from Little Sand Lake. 

| Sugarbush Hill Lookout Tower - The Sugarbush Hill Lookout Tower 

was the most distant viewpoint, 11.6 km (7.2 miles), from which the head- 

frame was visible. The elevation at the base of the tower, 591 m (1,939 

feet), is higher than that at the headframe location, 508 m (1,665 feet). 

Upon ascending the tower, a viewer gains a panoramic view of the project 

area landscape. This added height differential may allow views of not only 

the headframe in clear weather, but also the clearings made for the mine/mill 

Facilities and the mine waste disposal facility. A simulation of the head- 

frame from Sugarbush Hill Lookout Tower is provided on Figure 3.0-4. 

© Sand Lake Road - The portion of Sand Lake Road represented by 

Viewpoint No. 19, located 0.8 km (0.5 mile) southeast of the headframe, 

was the closest location from which the headframe was visible (Figure 3.0-5). 

| Orientation of the road in the direction of the headframe allows views of 

| the facility from the road corridor. Vegetation close to the road edge 

will obstruct visibility to the headframe from other portions of Sand Lake 

| Road which are not oriented in the direction of the structure. : 

3.2.2 Mine Waste Disposal Facility 

| The visual presence or absence of the mine waste disposal facility 

from selected viewpoints is noted in Table 3.0-2. The viewpoints correspond 

to the locations illustrated on Figure 2.0-l. 

e 3.2-4 
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@ : TABLE 3.0-2 

MINE WASTE DISPOSAL FACILITY VISIBILITY 

. VISUAL PRESENCE 

.. VIEWPOINT VIEWPOINT OR ABSENCE OF 

NO. DESCRIPTION | MINE WASTE DISPOSAL FACILITY 

- 28 Deep Hole Lake Road 

East of Balloon No. l Absence 

29 Deep Hole Lake Road 

West of Balloon No. l Absence 

30 Southwest Shore of . 

Duck Lake . Absence 

31 Southwest Shore of | 

Deep Hole Lake Absence 

32 West Shore of Little 

Sand Lake Absence 

© 33 County Highway 9 Absence 

34 Sand Lake Road Absence 

RE OE 

©



c ' The mine waste disposal faiclity does not appear to be visible 

from any of the selected viewpoints. The configuration of the revised mine © 

waste disposal facility is shown on Figure 3.0-6. The new facility will | 

cover less area and have a lower pond crest elevation than the original 

design. At its closest points, the southwest corner of the facility will 

be 220 m (722 feet) from Sand Lake Road and the southeast corner of the 

facility will be 204 m (669 feet) from Deep Hole Lake Road (Viewpoints No. 

28 and 29). Duck Lake, Viewpoint No. 30, along the western edge of the 

facility, is 305 m (1,000 feet) away. In all three instances, the existing 

forest cover, 15 to 21m (50 to 70 feet) in height, in combination with 

viewpoint elevations lower than the facility embankments, will screen views 

to the mine waste disposal facility. 

Similarly, the mine waste disposal facility should not be visible 

| from Viewpoints No. 31 through 34 because of the height and screening char- © 

acteristics of the existing vegetation, the proximity of the vegetation 

to the viewpoint and the fact the pond crest will typically be lower than 

the intervening vegetation. , 

3.2.3 Railroad Siding | | 

The visibility of the railroad siding from selected viewpoints 

is identified in Table 3.0-3. Viewpoint numbers correspond to those illus- 

trated on Figure 2.0-1. 

The railroad siding will be visible from a segment of Keith Sid- 

ing Road located approximately 3.2 km (2 miles) west of the intersection 

with County Highway W and extending westerly for approximately 0.8 km 

aos e 
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{ .- 

© 
TABLE 3.0-3 

. RAILROAD SIDING VISIBILITY 

| VISUAL PRESENCE 
VIEWPOINT VIEWPOINT OR ABSENCE OF 

NO. DESCRIPTION RAILROAD SIDING 

21 Keith Siding Road Presence 

“ 22 Keith Siding Road Presence 

35 County Highway W Absence* 

ee 

* No photography was taken at this viewpoint. 

Study of 1:24,000 USGS mapping, and field 

- investigation identified that intervening . 

landforms and vegetation conceal the siding. 
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(0.5) mile). Keith Siding Road is a combination secondary and light-duty 

highway which, along with County Highway W, is a primary traffic artery © 

connecting the Crandon and Lake Metonga vicinities with the Lake Lucerne 

area. | 

Figure 3.0-7 illustrates the viewing area and identifies the 

factors affecting the visibility of the siding. 

" A simulation of the railroad siding from the Keith Siding road 

viewing area (Viewpoint No. 21) is illustrated on Figure 3.0-8. In this 

example, Keith Siding Road exhibits a north/south orientation which will 

allow views of the siding when approaching from the north. 

The siding will not be visible from County Highway W, or any of 

the unimproved roads within a 3.2: km (2 mile) radius of the siding. Vege- 

tative screening is the principal reason for the lack of visibility. 

3.2.4 Summary of Visibility of Project Facilities 

Viewpoints where the mine surface facilities are visible have 

the following terrain characteristics. 

1) The presence of man-made openings in the forest 

cover resulting from agricultural or road 
. development; 

2) The presence of natural openings in the forest 
cover, 1.e., waterbodies, wetlands. The mine 

surface facilities will only be visible from 

shorelines farthest from the headframe, when | 

viewed over open expanses of water; and 

3) The absence of intervening landforms and tall, 

dense foreground vegetation, which, if present, 

would obstruct views of the mine surface 

facilities. 

| 3.2-6 

3.13-1-39
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© _ 4.0 VISUAL MITIGATION 

| Recommended visual mitigation measures are discussed herein for 

the establishment and operation of the Crandon Project. Development of 

these measures is pursuant to the Wisconsin Administration Code, Section 

NR 132.17, Minimum Design and Operation Requirements for Metallic Mineral 

Mining. 

Potential visual mitigation measures will be identified which 

can be employed to fulfill the requirements of NR 132.17. To facilitate 

this discussion, a description of the visual elements of color, form, line, 

texture, and scale, identified in Smardon (1979), will be used to establish 

the visual character of the headframe, mine waste disposal facility, and 

railroad siding in the context of the existing environment. 

© 
4.1 VISUAL CHARACTER OF HEADFRAME | 

The visual characteristics of the headframe are identified for 

| each of the principal geographic areas from which it is visible including: 

the Highway 55 Corridor, the City of Crandon, Little Sand Lake, the Sugar- 

bush Hill Lookout Tower, and Sand Lake Road. Reference to foreground, mid- 

dleground and background distance zones in the discussion of the headframe 

and landscape setting corresponds to those identified in the Visual Resource 

Management System in National Forest Landscape Management (U.S. Department 

of Agriculture, Forest Service, 1973 and 1974). 

Visibility and clarity of detail are often a function of viewing 

distance (Smardon, 1979). Distance affects the perception of color, scale, 

© 
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os and spatial character-- the elements which Smardon considers to be the most 

important in setting landscape character and dictating the compatibility @ 

of landscape modifications. Distance affects the perception of scale; the 

apparent size of an object decreases with distance from the observer. — 

Spatial dominance is also affected; the proximity to an object will affect 

the perception of its spatial importance. Longer viewing distances tend 

to reduce the impression of spatial enclosure and dominance. These prin- 

Ciples, as they pertain to the headframe, will be addressed for each of 

the geographic view areas. 

4.1.1 Highway 55 Corridor (Viewpoint No. 11) 

The headframe form shown on Figure 3.0-1 will be less conspicu- 

ous from the Highway 55 corridor than from viewpoints on adjacent lakes. 

During the summer months the headframe will be slightly visible at the 6 

top of the background tree line. The effects of vegetation in reducing 

the visual contrast and dominance of the headframe are again evident in 

this view area. The density of vegetation and its irregular top line com- 

bine to abosrb the headframe into the landscape horizon. | 

The distance between the viewpoint in Figure 3.0-1 and the. head- 

frame, 4.2 km (2.6 miles), will also reduce the structure's visibility by 

reducing its dominance. This effect can be further enhanced through color 

selection which will blend the headframe with the background sky. 

4.1.2 City of Crandon (Viewpoints No. 13, 14 and 25) | 

The visual contrast between ‘the ‘vertically oriented headframe 

. and the horizontal landscape pattern created by the water and forested © 

4.1=-2 
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© landforms in Viewpoints No. 13 and 14 is illustrated on Figures 3.0-2 and 

4.0-1. The visual contrast, resulting from form differences, is strength- 

ened because of the viewing distance to the headframe and the background 

_ landscape which results in the simplification of detail and texture. The 

basic elements in the scenes are patterns of light and dark color and hori- 

zontal and vertical forms. Thus, even though the background location of 

the headframe in the scenes tends to reduce the scale dominance of the struc- 

ture, the form contrast is accentuated because it is viewed against a sky 

backdrop and a strong horizontal tree line. The skyline form, which is 

less undulating at the background viewing distance, increases the opportun- 

ity for visual contrast of the headframe form with the perceived landscape 

pattern. , | | 

The importance of foreground and middleground vegetation to the 

©} reduction of form contrast created by the headframe is illustrated on Fig- 

ure 4.0-2, Viewpoint No. 25. In this example, the positioning of the exist- 

ing vegetation allows the perception of individual tree detail and texture 

| which creates a more irregular skyline than that perceived at background 

distances. The irregular skyline form reduces the form contrast of the ~ 

headframe by absorbing the structure in the scene and making it less con- 

spicuous. : 

4.1.3 Little Sand Lake (Viewpoint No. 3) 

The principles of visual contrast and visual dominance, identi- 

fied in Smardon (1979), are exhibited by the headframe view from Little 

Sand Lake. Form and line differences between the headframe and the exist- 

. ing landscape will create visual contrast. The headframe form, vertical 

@ 
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© orientation, smooth and regular line, is distinct from the horizontal land- 

scape patterns of the forest cover. Visual dominance of the headframe is 

created in this example by the form and scale contrast of the structure 

with other landscape elements. The relative scale of the headframe will 

be large when compared with other elements in the setting. The spatial 

enclosure created by the forest edge will also restrict the field of vision 

from the lake edge, increasing the visual prominence of the headframe. 

The proximity 6f the far shore vegetation to the lake shoreline 

viewpoints is an important factor in mitigating the visual dominance of 

the headframe. Visibility of the headframe is reduced as the distance be- 

tween the far shore vegetation and viewpoint decreases. This effect is 

graphically illustrated when comparing Figures 3.0-3 and 4.0-3 where simu- 

lations of the headframe from viewpoints on Little Sand and Duck lakes show 

© the mitigating effect of far shore vegetation, located at distances of 

| 1,219 and 152 m (4,000 and 500 feet) from their respective viewpoints. : 

4.1.4 Sugarbush Hill Lookout Tower (Viewpoint No. 26) 

| Views of the headframe from the lookout tower, Figure 3.0-4, — 

indicate that the landscape character of the region exhibits little variety, 

as defined in National Forest Landscape Management Volumes 1 and 2 (U.S. 

Department of Agriculture, Forest Service, 1973 and 1974), because of the 

monotypical forest cover. This enables openings in the vegetation that 

are strong in form to dominate the natural landscape. 

The cleared openings in the existing forest cover for the mine/ 

mill site, 47 ha (115 acres), and the mine waste disposal facility, 146 

@ ha (360 acres), will be potentially visible form the Sugarbush Hill Lookout | 

4.1-4 

| 3.13-1-46
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. Tower because of the edge contrast they will create. 

© Sugarbush Hill Lookout Tower is located approximately 11.6 km 

(7.2 miles) from the mine/mill site. At that distance it is unlikely spe- 

cific details of the mine/mill structures and headframe will be perceived. 

However, large structures and light reflections off structures may be visi- 

| ble in the clearings. Factors affecting the visibility of the site clear- 

a ings and structures include atmospheric conditions and the effectiveness 

of the site's landscape reclamation proposals in restoring native vegeta- 

tion forms on the mine/mill site interior and on the tailing ponds. 

4.1.5 Sand Lake Road (Viewpoint No. 19) 

Form and texture contrast between the headframe and existing 

environment, the limited field of vision created by roadside vegetation 

© and the orientation of the road on the headframe will result in a focal 

landscape composition (Figure 3.0-5). For about 0.8 km (0.5 mile), the 

road is oriented directly toward the headframe which will be just visible 

over the middleground tree line. The scale of the headframe and the scale 

and irregular outline of the middleground vegetation will help in reducing 

the contrast of the headframe with the landscape. | - 

e 4.1-5 | 
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. 4,2 VISUAL MITIGATION MEASURES - HEADFRAME (VIEWPOINTS NO.’. 1 THROUGH 27) @ 

The headframe will exhibit varying degrees of visual contrast 

and visual dominance which are a result of form, line, and scale disparities 

between the structure and other distinct objects or areas in the landscape. 

These concepts, identified in Smardon (1979), may result in visual impacts. 

Appropriate color selection, sensitive headframe design, and the placement 

| of vegetation to screen views of the headframe are procedures which can 

be employed to mitigate visual impacts resulting from the headframe. 

4.2.1 Color Selection | 

Color selection is important in mitigating the visual contrast 

and dominance created by the headframe. Color is an important element in | 

creating visual contrast (Smardon, 1979). Visual contrast created by color © 

is affected by distance. Atmospheric perspective created by the scattering 

of light by haze or dust particles will soften color contrasts at middle- 

ground distances and reduce color distinction at background distances by 

replacing colors with values of blue and gray (w.s. Department of Agriculture, 

Forest Service, 1973 and 1975). Colors tend to become paler, lower in chroma 

(color brilliance), and bluer as viewing distances increase. Lighting 

conditions also affect color perception. Illuminated surfaces lose color 

intensity and are more reflective under mid-day sun, and become darker and 

more reddish during early and late daylight. Cloudy conditions reduce color 

- value, the degree of lightness or darkness, and color brilliance. 

Color selection for the headframe should be based on local 

i conditions and the relative distance from the viewpoints where the headframe 

. © 
4.2-1 
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© ts most visible. The headframe color will not appear distinct, and will be 

lower in color brilliance and value from the middleground and background 

viewing distances. In addition to atmospheric effects, the surface material 

texture of the headframe will effect the perception of color over distances. 

The headframe, constructed of concrete, will exhibit a fine-grained, smooth 

surface texture which will reflect sunlight. The reflectivity of the surface 

will result in a lightening of the surface color, even if a matte-finish 

is used. The headframe should be colored somewhat darker than the sky back- 

ground to compensate for this reflection. A roughened surface texture, which 

would tend to absorb rather than reflect light, may also be helpful in reducing 

the reflectivity of the headframe. Final color and texture selections should 

be based on a study of site conditions. 

It is impossible to conceal the headframe through the use of color. 

© Color cannot be relied upon to diminish the visual impact of the headframe 

because the variation in daily and seasonal sky conditions will restrict 

the blend of headframe with sky backdrop. Color should be selected on the 

basis of making the headframe more compatible with the sky backdrop and 

surrounding environment. Robinette (1973) has drawn similar conclusions Erom 

color selection studies for power transmission towers and other large scale 

structures. 

® 
4.2-2 
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( 4.2.2 Headframe Design 

: ~ e 
The compatibility of form between the headframe and the surround- ae 

ing landscape is an important issue in mitigating potential visual impacts 

created by the headframe. Several studies addressing the visual accepta- 

bility of power transmission structures in the environment have implica- 

tions for headframe design. A study by Johnson, Johnson and Roy (1970) 

for Consumer's Power Company as cited by Robinette (1973) indicated that 

the most visually acceptable structural designs in the environment are those 

| of the simplest form. Robinette (1973) reported that the most appropriate 

design purpose for power transmission structures would be to achieve designs 

that are so simple as to be inoffensive and unnoticeable. He concluded 

that attempts at increasing the attractiveness of towers have sometimes 

led to exotic designs that only attract more attention than those of less 

complex silhouette. In conclusion, simplification of design form will make © 

the headframe as visually inconspicuous as is practical from areas where 

it will be visible. 

4.2.3 Vegetative Screening 

Observations made of the headframe and landscape setting from 

Highway 55 west of Crandon and from Sand Lake Road made earlier in Section 

3.0, recognize the ability of vegetative screening to reduce the visual | 

contrast and visual dominance of the headframe. The location of existing 

vegetation was also identified as a reason for the headframe not being visi- 

ble at 21 of the 27 viewpoints. 

If the existing vegetation remains, it will satisfactorily screen 

the headframe, thus making further mitigation unnecessary in most views. © 

4.2-3 | 
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e If mitigation measures are required, landscaping can be placed to screen 

views of the headframe. As illustrated on Figure 4.0-3, the closer land- 

scaping is kept in the view foreground, the more complete the visual miti- 

gation will be. | 

| The wintertime views of the headframe should not be significantly 

different than the summer scenes. Even without leaves the presence of ever- 

greens in the landscape and the vegetation texture and depth will continue 

to partially or totally mitigate views. 

@ | 

© 
4.2-4 
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| 4.3 VISUAL CHARACTER - MINE WASTE DISPOSAL FACILITY (VIEWPOINTS NO. 28 

: THROUGH 34) | © 

As determined in subsection 3.2.2, the mine waste disposal facil- 

ity will not be visible from the selected viewpoints with the possible ex- 

ception of Sugarbush Hill Lookout Tower, Viewpoint No. 26, discussed in 

subsection 3.2.1. The tall, dense vegetation in the foreground and middle- 

ground of Viewpoints No. 28 through 34 is the primary factor affecting visi- 

bility. During the winter months the effectiveness of the vegetation in 

mitigating views should not be greatly different than in summer. The pres- 

ence of evergreens in the landscape, tree and shrub density and the branch- 

ing character and depth of the vegetation should mitigate views to this 

facility. 

© 

4.3-1 © 
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@ 4.4 VISUAL MITIGATION - MINE WASTE DISPOSAL FACILITY 

Further visual mitigation is not anticipated in the mine waste 

Gisposal facility area. 

: 4.4-1 |



4.5 VISUAL CHARACTER ~ RAILROAD SIDING VIEWPOINTS NO. 21 AND 22) © 

The dominant visual elements perceived from viewpoints on Keith | 

Siding Road are illustrated on Figure 3.0-8. Strong horizontal lines 

created by the intersection of the opening with the forest cover, and the 

intersection of the sky and vegetation are the main visual features at 

Viewpoints No. 21 and 22. | 

The railroad siding will accommodate ore-carrying gondola cars 

approximately 3 m (10 feet) in height and 15.8 m (52 feet) in length. The 

nature of the line created by the gondola cars, as perceived from a distance, 

may be compatible with the dominant horizontal lines in the scene. Although 

color differences between the ore cars and scenery will exist, this line 

compatibility, coupled with a viewing backdrop of mixed coniferous and | 

deciduous vegetation, will lessen the visual contrast created by the siding. © 

. e 

4.5-1 
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© 4.6 VISUAL MITIGATION - RAILROAD SIDING 

Several factors affect the visibility of the siding and its 

subsequent visual mitigation, including: | 

1) When viewed from a moving automobile, the perceived 

visual contrast created by the siding may be minimal 

because it will only be visible for a short viewing 

time and distance; 

} 2) The 0.3 km (0.2 mile) setback from Keith Siding Road will 

reduce the relative scale of the gondola cars and 

their visual importance; and | 

3) An existing rail line is located approximately 0.4 km 

(0.2 mile) east of the railroad siding; thus, viewers 

| are accustomed to the presence of rail activity in the 

area of the railroad siding. 

The siding will not create major visual contrasts in form and 

line with other features in the landscape setting, and therefore may not 

6 create a visual impact. If visual mitigation is required, a row of plantings 

parallel to the outside track could be used to screen the siding from the 

Keith Siding Road viewing area. Earth berming could create a similar 

effect. 

| 4.6-1 
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© | APPENDIX A 

+.. PHOTOGRAPHIC DOCUMENTATION 

The equipment and procedures used by The Sanborn Group, Inc. to 

record potential visual impacts are described below: 

Equipment - From each viewpoint three 35 mm cameras were used to 

photograph the scene in the direction of the proposed project facilities. 

| Two cameras were equipped with black and white high contrast/high resolution 

print film. Color slide film was used in the third camera. All were fine- 

grained films selected to provide a sharply defined image of the balloon(s) 

or markers. The cameras were fitted with 45 and 50 mm lenses. The photographs 

were representative of the 60 degree central field of human vision, and 

© correspond to how one would see the landscape scene from the viewpoints. 

Camera shots were bracketed, (i.e., repeated at higher and lower exposure 

settings), to achieve the best photograhic quality. The cameras were mounted 

on tripods and operated with a cable release to avoid camera-motion blur. 

Binoculars (10 power, 55 mm lens) were used to locate the | 

headframe and tailings pond balloons from the more distant viewpoints 

where siting was difficult with unaided vision. A compass was used in 

orienting the cameras to the correct bearing of the balloons from 

viewpoints where they were not visible. 

Procedure - Photographs were taken during mid-morning to late 

afternoon hours of August 16-20, 1982. Lighting conditions were held 

constant by sequencing the photographs to allow for back and side-lighting 

©® of the scenes by the sun. Photography from viewpoints located south and east 
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of the mine/mill site was conducted in the morning hours; correspondingly © 

scenes photographed from viewpoints north and west of the site were taken | 

in the afternoon hours. 

Photography was taken from all viewpoints, regardless of balloon 

visibility, to provide a complete record of the presence or absence of 

potential visual impacts. 

A standard data form was completed at each viewpoint location to 

document observations. The following information was recorded on the form: 

the specific facility under study, photographic data, viewpoint location, the 

elevation, bearing and distance to the reference point, generalized weather 

conditions, a description of the vegetation observed from the viewpoint, 

comments regarding visibility of the balloon, and implications for future 

| | visual impact. Appendix 3 includes field observation data forms completed 

} during field work. © 

A 1:24000 scale USGS topographic map of the site area, with project 

facilities and viewpoint locations noted, was used during field work to 

check the locations of waterbodies, landforms, vegetative openings, and 

roadways. Viewpoint locations are presented on Figure 2.0-l. | 

( @ 
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: APPENDIX B 

FIELD OBSERVAITON STANDARD 

© DATA FORMS 

| Visual Impact Assessment 

| August 16-20, 1982 
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Page 1 of 36 

. THE SANBORN GROUP, INC. 

| STANDARD DATA FORM Date: PD ~ 
e | EXXON AESTHETIC IMPACT ANALYSIS Time: G00 AAI 

PHOTOGRAPHIC DATA CAMERA 1 CAMERA 2 CAMERA 3 

K _ 0-17. _ 
Model: ! CG Ay £ ! 

Lens: S BS 

Filter(s): 
1 Let 

Shutter Speed: Z OD - t / Z 7 | Z50 

a | — 
F-Stop: 1 27-8 2 3. | wae 2 3 | VLU 2 3 

} i —_ 

Film: ! Lon x ! K L5 

SUBJECT DESCRIPTION 

Headframe failings Ponds Railroad Siding 

Viewpoint No. Description v 

Photograph No. ! =! ppt) | / - l¢ Z | -_ ZY. 

ii r 
@ WEATHER CONDITIONS: ( LL AA/ Sku " tvigst LAI Le Slee 

| i 

VIEWPOINT LOCATION: Ly ad Eramac Lécctin" 

es 

APPROXIMATE VIEWPOINT * 

ELEVATION : : _ 

APPROXIMATE DISTANCE | 
AND DIRECTION TO : 

SUBJECT: _ 

VEGETATION - = 

Description: | : . 

| a 

Heights: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with gided vision. 

@ COMMENTS : CAL Le FIA ALTHY VANE Lhe 

RG 
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" Page 2 of 36 

. THE SANBORN GROUP, INC. 

| STANDARD DATA FORM pate: @:/7-G% 
EXXON AESTHETIC IMPACT ANALYSIS Time: 19:03 Ai 

PHOTOGRAPHIC DATA CAMERA 1 CAMERA 2 CAMERA 3 | | 

Model : Koni ss | _ Came ABI | Gemon GIG 
Lens : EOD wy } _FPnsm 4S pm 

Filter(s): YV POV 

Shutter Speed: 252 ! (25 _ 260 
] Y 

F-Stop: 1ft_ 20/35 |18!2lf 3 O@ | i1BE 2 3 
| t . 

. tees pan ! ! i tach Wit Z 

{ i 

SUBJECT DESCRIPTION | 

Headframe . Tailings Ponds Railroad Siding 

Viewpoint No. / Description bvbliz Ot thls (a) Deep tile Lal, | 

| Photograph No. /- @/ 7/6/4 | [- Z/4/5/6 | { - Zz 
SN 

WEATHER CONDITIONS : Clea Salen, ; byight SuY 

ns 
VIEWPOINT LOCATION: Let Lhle bates, - po ble [dn darn 

ee 

APPROXIMATE VIEWPOINT ~ 

ELEVATION: | loos 

APPROXIMATE DISTANCE | 
AND DIRECTION TO - . 

SUBJECT: 1-4 mill, tothe forTh 

VEGETATION - 

Description: IIe AL, VOinNe-l » Ufa le ! NPA, Jf 

rudd leQqveonia 

Height: Less than 6 feet 6-25 Feet \f_ More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. Ne Vistar li¥z, 

Visible with aided vision. 

. COMMENTS: \, Dogg primavily poli TVeM po Aad 
é : e 

Vv, <A oO Wve lg {yi EMLG VL, Cod , l aad oor I\4/ 4K © 

. / | YWAx GAO IGF mA 

| , c 
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; THE SANBORN GROUP, INC. 

| STANDARD DATA FORM pate: 8: /7:9Z 

| EXXON AESTHETIC IMPACT ANALYSIS _ Time: ‘2: OT APM. 

PHOTOGRAPHIC DATA __ CAMERA 1 "CAMERA 2 CAMERA 3 

Model : OHA _ | CANON AE | CANAL ge lA 

Lens: boOMM | 6p MM i 4 MM 
Filter(s): UV SUXLISHT | UVSEYLIGUT | _ Hone 

Shutter Speed: 250 | (Z5 | 250 

F-Stop: 1 HG52_ ll 3 F | 195 2ll 3.6 | 1EE 2 3 

ASA: 200 ! 3Z | Zo 
i 

Film: TECH PAL | Paustymic X | __Kopsenzome 26, 
l 1 

SUBJECT DESCRIPTION | 

J Headframe } Tailings Ponds Railroad Siding 

Viewpoint No. 4 Description . 
- i) } . 

Photograph No. / 14/15 Heh l= 
—_—_— Bha/ee/e l- 21 

WEATHER CONDITIONS: CLEAR. » BESHT Sey > MIN . WIND -PVROX. 

© B-l0 MPH. 

VIEWPOINT LOCATION: WwW SWORE LITTLE SAND LAKE 5 @ FOE ¢ 

LAWGLADEG CTY. UNE ee 

APPROXIMATE VIEWPOINT ° 
ELEVATION: | PCI. \e00 

APPROXIMATE DISTANCE 
AND DIRECTION TO | | . 

SUBJECT: (yy MILES TO HEADERAME BALLOON TO Noe 

VEGETATION - 

Description: FIRE ZoUrLID ¢ MIDDLE GROUHID WATEE ) BACKS POUND 

OVERSTORN VEG. pveg 25) IHN HEIGHT 

Height: Less than 6 feet 6-25 Feet “/ More than 25 feet 

BALLOON VISIBILITY: J Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : BALLOON VERY VIClBLe W/UNAIDED VISlOn J 

© MINIMAL DBELECTWN OF BALLOON pve TO _WINP 
II 

I 

} 3.13-1-64 Observer Signature: Cass le. Seed



THE SANBORN GROUP, INC. CT 

. . STANDARD DATA FORM Date: p- 11:22 

EXXON AESTHETIC IMPACT ANALYSIS Time: -ZoPM 

PHOTOGRAPHIC DATA _ CAMERA 1 CAMERA 2 CAMERA 3 
. I 

Model : Konica | CANON AG-1 | CANON a&Ll4 

Lens: OMe! | bo MM ! 45 Mim 

Filter(s): bv ovyusuT | vv Ss¥YLieur t DV SKYLIGHT 
i i “ 

Shutter Speed: 250 | 125 (ZS 

F-Stop: 1 $5 2 iY 3 Oi 1128 2 385 1 1 6E 2 3 

ASA: . 100 | | 4i5 62. : 1 ZS . , 
' : 

Filn: TECH PAN 1 PANIATZMIC x | VODA CHROME 2B 
3 3 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. Description 

Tehafzol/21 |1- wf/itfiefia/Zo 1-29 

WEATHER CONDITIONS: | CLBAL | BEIGHT SUN 5 MINIMAL HAZE 3. 

WIND & -l\O° pipe © 

VIEWPOINT LOCATION: An Sveee OF OAK LAKE Looewin, NS (a, 

HEADFEAME pALLOH 

APPROXIMATE VIEWPOINT -: ; 
ELEVATION: | I@aZ 

APPROXIMATE DISTANCE | , | | 

AND DIRECTION TO . 

SUBJECT : 1-4 PULES TENE 

VEGETATION - 

Description: FORE GouLID & MIDDLESRODNID WATER. 5 BACYS RevuID 

QOVERSTORY V8G.@ Mope tan Z5! 

Height: Less than 6 feet | 6-25 Feet Y___ More than 25 feet 

BALLOON VISIBILITY: / Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : BASILY PERCEIVED ; WEU Adve Tee 

ee 
a 

| | | Observer Signature: Latin &. ehuity 
3.13-1-65



| rayS 0 UL OV 

THE SANBORN GROUP, INC. 

| STANDARD DATA FORM Date: B: | L:AZ 

EXXON AESTHETIC IMPACT ANALYSIS Time : 2:E2 P:-/1. 

PHOTOGRAPHIC DATA _ CAMERA 1 “CAMERA 2 CAMERA 3 
. ; | 

Model: © Zona 1 CANON AG -\ ! CAWON Ab IF 
l 

| 
Filter(s): UV SKYUGHT 1 pV SEYLIEWT — 

l l 
Shutter Speed: 250 ! [ZB 250 

l | 

F-Stop: 195629 3// !:128 2664386 !|166 2 3 
—_ 2 

ASA: | 2.00 | ed : Ze 
l 

Film: “TECH PAN sd} DaATOMIc X | pop AcHeoms 25 
! | 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. B Description | , 

! . 
Photograph No. {-22/2 2¢ 

* 3/24/25 | (- 21/22/23 /24 : |- 24 

WEATHER CONDITIONS: BEisuT Svuy;) MirrAL HAZE 5 MINIMAL WihiD 

© CLOUDPLESS 

VIEWPOINT LOCATION: Mele LAKE COMMUNITY PARK 5 WAYSIDE LoZATION 

ADJACEMT To Hwy 56 ( S0KAg604! PAB) 

APPROXIMATE VIEWPOINT -. ' 
ELEVATION: | \B50 : 

APPROXIMATE DISTANCE - 

AND DIRECTION TO : . 

SUBJECT: Duy EAST. @ ZAM. 

VEGETATION - 

Description: a lrtre ° ie, 

| ba L -Z25' : ov er Zt 

Height: Less than 6 feet Y 6-25 Feet / More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

| COMMENTS : BALLOb) HOT VICBLE w/ UV bAIDED Cfe- A |DED 

© VISWH DIB TID MippeepHp 1BAteppUND VE 
ne 

ne 

| 3.13-1-66 Observer Signature: _ Care (, Stine]



° Page 7 of 36 

“o THE SANBORN GROUP, INC. 

STANDARD DATA FORM Date: 7: 
| EXXON AESTHETIC IMPACT ANALYSIS Time: 2! 

PHOTOGRAPHIC DATA _—s CAMERA 1 CAMERA 2 CAMERA 3 
j 

Model: KOWcA | CAHOON AB-1 | ZAHON aria 
j Lens: BOMM | GO MM | 45MM 
{ Filter(s): VV SNLISUT «| pv Seéyeigbur of 
| 

Shutter Speed: 200 | \26 | #2 250 
{ 

F-Stop: 196 28 3tl 1145 26p531l6 | 1 ge 2 — 3—— 
i 

ASA: OB 
! Film: TECH VAN | PANATomi¢ X | xeDAdngoms 25 

SUBJECT DESCRIPTION | 
_. sf —s——sCHeaad Frame _t—t—i‘“‘CTailings Ponds COR lrOAad Siding 

Viewpoint No. Description | 

Photograph No. /-2/21/26/24 3 _ 25 /20(21/28 Lge | 

WEATHER CONDITIONS : BEICWT Svubl) CLEAR SY 5 PUNIMAL HAZE 5 WIND © 
. DIRECTION / SPEED 5&-l? MPH a, 

VIEWPOINT LOCATION: MOLE LAKE COMMUHITY PARK 5 Picnic AREA | 

APPROXIMATE VIEWPOINT | 
ELEVATION: lbGz 

APPROXIMATE DISTANCE 
AND DIRECTION TO ; 
SUBJECT: VDVE EAST LA Mitss 

VEGETATION - . 

Description: -RECL2Z0UL-ID LOWLAND VEG. US AP ty! : DLE ERPCORID 

WATE ; BACKeZoUND pvBESTOZY VEG. >ZB! 

Height: / Less than 6 feet / 6-25 Feet More than 25 feet — 

BALLOON VISIBILITY: Visible with unaided vision. 

: Visible with aided vision. 

COMMENTS : © 

BAUCOH WoT V 4618s W/BINICULA RS 

3.13-1-67 Observer Signature: / pane Lahia,| /



" Page 8 of 36 

“ THE SANBORN GROUP, INC. 

| STANDARD DATA FORM pate: @:17-824 

© EXXON AESTHETIC IMPACT ANALYSIS Time: 2:27 Pi . 

PHOTOGRAPHIC DATA CAMERA 1 CAMERA 2 CAMERA 3 
j { 

Model: Konicd 1 CAN AE I | _ CAnoN ab 14 
| j 

Lens: CoNM | 6o¢m AbMM 
( ! 

Filter(s): OV SEYLIEHT ! UV BEYN6HT_ [ 
{ I 

Shutter Speed: ZGO WAS) ! 260 
j { 

F-Stop: 19.6 2665315 1195 26.b53U5 | 1Be 2 3 
| | 

ASA: ZOO St ! 25 
| j 

Film: TeééH PAN | FAWATOMIC X | kopAcrizoms ZS 

ns 

SUBJECT DESCRIPTION | 

_ WY __sReadframe CC TAlings Ponds _____CORaiilroad Siding 

Viewpoint No. T Description | 

Photograph No. |- 40/31) 4%2/3 : | / i ~ 

© ncrosce CONDITIONS : CLEAR 3 CLOVUDLESS 3 MINIMAL HAZE 3 Witt VEL. 

. (a) B-l\0 Mr 

VIEWPOINT LOCATION: SW Sips GC POwINCSTNE LAKE NEAR 

WAU BYE Lopes 4 COTTAGES 

APPROXIMATE VIEWPOINT | 

ELEVATION: l5AB ° | _ 

APPROXIMATE DISTANCE 
AND DIRECTION TO ‘ 

SUBJECT : Ne 4mMirgss 

VEGETATION - 

Description: IgeELARyUiID < DOLEGRQVUEHD WATSE, BACECE? Dp 

- Cov w/ov / 

Height: Less than 6 feet | 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. : 

© COMMENTS : 

| TOPO6E APE ZIDGSES 4 OBS, COM SAL HESADEPAME BALL bY 5; 

BALL Loy VISIBLE WITH AIpED Vision __ 

3.13-1-68 ANhearver Sianature: Can~z Shueyt-L. ee '



° Page 9 of 36 

a THE SANBORN GROUP, INC. 

, STANDARD DATA FORM pate: B:/7:O7S% 
| EXXON AESTHETIC IMPACT ANALYSIS vine: 4°29 pM 

PHOTOGRAPHIC DATA _ CAMERA 1 CAMERA 2 CAMERA 3 

Model: KS RICA | CAMO AS | | CAmos Rie- 14 

Lens : bo MM i BoMmom i AGMM 
{ 

Filter(s): VUVEAYULYUT | UV SAY LIéGHYT |. -—-——_~ 
I 

Shutter Speed: 4LED | VZAZ Zo i 259 

F-Stop: | 1 tf 2 lo 3 S | 1¢5 21-5 35 ee | 1EEe 2 a 
. 1 

ASA: 200 : B2- Ze 
Film: T6éW PAN | PANATOMIC X | KODAcHRyME ZS 

rs ) 
SUBJECT DESCRIPTION 

_ sr HW __siHeadframe _—“(ti‘(‘CTALLingS Ponds LLL hCRAlYOAd Siding 

Viewpoint No. gm Description : 

. 2-412,3,4 : : Photograph No ,4:% 2-1, 2, 34 ! /- By, 

emma ee TL SLT SL TS a TIS 

WEATHER CONDITIONS : BEl6UT Sv 3 CLEAR SEY miniMviEH HAZE > © 

. WIND VELOLITY @ 5-\I2 mMpw 

VIEWPOINT LOCATION: HVY.65 SovTn OF MOLE LAKS 

APPROXIMATE VIEWPOINT ! . 
ELEVATION: ~. 1660 

APPROXIMATE DISTANCE : . 
AND DIRECTION TO ; : 
SUBJECT: CAST 2 4mives 

VEGETATION - : | 

Description: - PWPZEG ROUND AGRIZUTYUPAL FIELD MIDDLE GReUHD 

MOLE LAKE) BACKEROULID ovEestmey vee. +25! 

Height: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : ray VEIBLS \A/ [AIDED Vib lon , FICE il ©} 

TT Vipw 3 HoT violate Wid 

| 3.13-1-69 Observer Signature: es, CAnict 7]



Page 10 of 36 

~ THE SANBORN GROUP, INC. 

} STANDARD DATA FORM Date: 8:17: 
| © EXXON AESTHETIC IMPACT ANALYSIS Time : : 

PHOTOGRAPHIC DATA CAMERA 1 CAMERA 2 CAMERA 3 

Model: KONICA | CANON AB-! | CAHCH ar IF 

Lens: bo MM i 6omMe ! Az MA 
Filter(s): vV SLYLICHT | DV SYLYLIEGHT ! ——? 

Shutter Speed: 250 | IZe ! 262 
. j { 

F-Stop: 1.5 25.45 31-65 !186 25po3ll5 2 EG 2 3. 

ASA: | 200 | OL ! ZEB 

| 

Film: TECH PAP | PaApATomic xX | _KopAcHBoms 25 

SUBJECT DESCRIPTION | : | 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. A_ Description IWTERSEcCTION OF SAID L/ 2D? BLY J7E ED. 

Photograph No. 2:5 lof1l/e | 4 - ¥/e/1/8/4 /- 33 

© ‘ 
r-o-Merist : 

WEATHER CONDITIONS: CLEAR S¥Y) BRIT Soni PUIMIMAL. HAZE 5 

wid yee S-l\OmpH 

VIEWPOINT LOCATION: [WTERS BECTON OF SAND LAKE AND BL 6h J0E BoOAD 

APPROXIMATE VIEWPOINT ' : 
ELEVATION: [S540 

APPROXIMATE DISTANCE | 
AND DIRECTION TO Vt 
SUBJECT: DbvE BAST * 72 2 MILES | 

VEGETATION - 

Description: FOCES ZOD < rMipPléeerzovelip -—- AG. FIELDS AMD SAND 

LAYS 2D) BAKO ROULID oveERsivgr Vee. +25! 

Height: / Less than 6 feet 6-25 Feet “ More than 25 feet 

BALLOON VISIBILITY: / Visible with unaided vision. 

Visible with aided vision. 

Q coven: BALOON BSrES Ly Vid taus gVeEZ TOP GE (ese 

| _ AHO 
a 

. _ 

3.13-1-70 Slut



; " , Page 11 of 36 

— THE SANBORN GROUP, INC. 

| , STANDARD DATA FORM pate: #:I7'G@Z2 
EXXON AESTHETIC IMPACT ANALYSIS Time: % pA 

PHOTOGRAPHIC DATA “CAMERA 1 CAMERA 2 CAMERA 3 
j 

Model: . kyr <A | I CAMON AE ~\ ! ZAN De LL IA. 

Lens: 5O MM 1 Be ot | AaB im 

Filter(s): UN SISTLbuT | “UV SKY LIGHT ! eT 
. t 

Shutter Speed: Z50 | 45 7 
{ 

F-Sstep: 6 1G. 266535 119.5 256535 | 1BE 2 3 

Film: TECH PAL | VAWATOMIG xX | ODED oets 25 

SUBJECT DESCRIPTION ~ , 

ee Ae Headframe _—t—t—Cs‘“C‘és'iiLitngs PlcONiS ____—__CRailroad Siding 

Viewpoint No. /@ _ Description 

Photograph No. 2° Afiofiuw/ie 2-whjels | 7 . 19/01 ]12/t3 | Z-!| 

WEATHER CONDITIONS: CLEAR <FY) CGAGHT SoN ; MINIMAL HAZE ©} 

oo WIND VELOLITY ~ 6 -l9 MPH 

VIEWPOINT LOCATION: NO@TH tirreAnsZe To CHIEF AceLBY MEMORIAL 

. ROUSING PROJECT | 

APPROXIMATE VIEWPOINT ' | 
ELEVATION: {B50 

APPROXIMATE DISTANCE 
AND DIRECTION TO 2.3 Miles ‘ 
SUBJECT : WE Kher souTH BO°E 

VEGETATION - 

Description: FORSGCZOOMD LA Vee. M DPLEERODHD /BAc Ki cean-D 

INGZSVEY VBG. +Z25'; Teee lime IFZECuLAg. 

Height: Less than 6 feet 6-25 Feet More than 25 feet | 

BALLOON VISIBILITY: 7 visible with unaided vision. 

Visible with .aided vision. 

COMMENTS : ALL P Lu 56 : | 

OVEk-STor - 1 FINES PALRTIA OBOE. Bhitiocert 3 

S-IO MPU WINDS DEFLECTS BAU COH QUITE HOTIcEAsLy 
¥ BALL oH SEEN ITEP MITTENTIY TRROULHSUT HovSsthld APEA 

| 3.13-1-71 Observer Signature: Cx. 4 Coresty oN ft |



, . page 1Z or 36 

o THE SANBORN GROUP, INC. 

: STANDARD DATA FORM pate: @:1)7' GZ 
r EXXON AESTHETIC IMPACT ANALYSIS Time: DB: ZORem. 

PHOTOGRAPHIC DATA “CAMERA 1 CAMERA 2 CAMERA 3 

Model: ¥ Aiea | CANA AS-IS CANZH GL 14 
Lens : bo MM |  6bOMM | 45 AM 
Filter(s): UV S¥YLIGHT | uv SyyLisuT | — 

i 

Shutter Speed: 250 | ; \25 ZO 

F~-Stop: — 18.5 26.5 31-5 119.5 25-665 3.5 | 166 2 oe 

ASA: | | ZZ ! ZS 

Film: Ke | PAMATOMU X | vobAcupoME 
j { 
i t 

SUBJECT DESCRIPTION | | 

V Headframe | Tailings Ponds —_—SC(Raiilroad Siding 

Viewpoint No. // Description HWY. & WORTH 2 2WsAMIP CcReEEK. 

Photograph No. Z- (SANS [te q.- A fe /iof17 4 - 2. 

. CONDITIONS : CLEAR SY) BRIGHT cum ; NO HAZE) MINIMAL 

+ WIND GIO MPH — INTERMINTENTLY CALM 

VIEWPOINT LOCATION: HwWY.65, HeeTn CF SGwAHY CREEK 

APPROXIMATE VIEWPOINT fo | 
ELEVATION: Wk 

APPROXIMATE DISTANCE . 
AND DIRECTION TO i | 
SUBJECT: Z-6 MILES 

VEGETATION - : 

Description: AG. FIGLD PULSES RODHID [ADDIE ERPYUND [ BpACCEOOND 

INEZETOZY VEE. +25! 

Height: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: / Visible with unaided vision. . 

Visible with.aided vision. 

@ ovens: Beco clesAny visiBts w/AlAIDED ViStow | 

Clues. TREE-Lintt shciLr ) BACON ILITERHIrrettyr VIGBLE 

ALOLIG LWY-65 FROM MOSLAKS FESERYATION HOUSING “2 

AVA MLE HORTH OF BENCHMARK 1b22 OH 0.6.6.5. RUADPANELE 

2 134-79 BS SoltrerT]



. , . - Page 13 of 36 

a THE SANBORN GROUP, INC. 

STANDARD DATA FORM Date: 9:47’ o2 
EXXON AESTHETIC IMPACT ANALYSIS Time: 6.16 ./ 

PHOTOGRAPHIC DATA CAMERA 1 ~ CAMERA 2 CAMERA 3 
Model: Peis | Ano as-1 | CANON QL14 
Lens: 50MM 5OMM 1 4S obi 
Pilter(s): UVSBKYLILHET | UV SEY UGHUT ! — 
Shutter Speed: 250 | (25 | ! 250 

F-Stop: 19.5 2563-5 119 25.6 311 i 1 BB 2 3 

ASA: — 200 
Film: TEZW PAN | PAMATOMIZ x | vopAcueoes ZS 

eee 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. [Z% Description 

Photograph No. 7), . 1/elia/Zo , 7 - 1S/14/zo/L | 4.-% 

WEATHER CONDITIONS: BRIGHT SUN 3 CLwUDLESS SKY », NO HAZE | | 6 

VIEWPOINT LOCATION: VETERANS MerloeisA. PAZ -~ PHETO TAYen FR al | 
| . LYBUC CAMPS ROUND a 

APPROXIMATE VIEWPOINT , 
ELEVATION: 600 FT. 

APPROXIMATE DISTANCE 
AND DIRECTION TO ‘ 
SUBJECT: WEW ZAnmires eee 

VEGETATION - | | 

Description: DPE ORL = sls. DDE 5 Aes = 

CAMPULG 5 PMIDpLeaizouLipd BACKSeR op Fev SOs 
5! | \WESMITTENT Fores eouND spruce 

Height: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

| Visible with.aided vision. 

COMMENTS : NOT Vigipis Dus To HE i6HT ce pope mippss © 
BA ZOVbMD VOEGETATIZ +5 IS FEPEESSEHTATIVE OF | 
VMIGIBILITY THREOVE6UOQUT PAEK 

TTT 

3.13-1-73 Observer Signature: bim~ Stutsty]



' page 14 OL 30 

a THE SANBORN GROUP, INC. 

STANDARD DATA FORM Date: 9'l/'@z 
© EXXON AESTHETIC IMPACT ANALYSIS Time: _§:46 P.M. 

PHOTOGRAPHIC DATA CAMERA 1 CAMERA 2 CAMERA 3 

Model: KONICA | GANNON ABW-I | CARYN BIG 
Lens : 5OmMe | boMM | 45 mM 
Filter(s): UY SFYLL6MT | DV_ SKYLIGHT | ee 
Shutter Speed: 250 | IZ ! ZH0 . 

F-Stop: 4 q 25.4 31 il g 250.6 3 11 11 BB 2 3 

ASA: Z00 | SL | Ze 

Film: TECH AN | DANATOMICK | ¢aoAcHBOomEe 
j I 
j i a 

SUBJECT DESCRIPTION | 

A Headframe Tailings Ponds Railroad Siding 

Viewpoint No. / Bm Description > 

Photograph No. Z- Z1/72./23/24 | Z- 2t/t-4/2A/z5 2 - 4 | 
Op Tt 

Qe= CONDITIONS : CALM Witte, 5 CLEAR SeY; WHAZE 
_ LAKE METONGA 

VIEWPOINT LOCATION: PUBUC SWIMMING BEAN HoOeTH SrWrse OF 

. —b. METONGA | | | 

APPROXIMATE VIEWPOINT , | ELEVATION: 1620 | 

APPROXIMATE DISTANCE 
AND DIRECTION TO . \ 
SUBJECT: B.S Mites 

VEGETATION - 

Description: Pree ron 4 MIpDDLESpovLip F BACKGROUND AW 

OPED BYPANSEe w TION... NOTHING TD oBotURE 
PROWS..- INGESTORY VEG. ORLY WM HOB IZON LINE 

Height: Less than 6 feet - 6-25 Feet | More than 25 feet 

BALLOON VISIBILITY: J Visible with unaided vision. 

Visible with.aided vision. 

ow: BALLOON, ALTHOUGH PSecerieu SMAW, 1S 

! CLEAZLY Vie(ere , VERY HlbuH OVSe. TEES LINE 5 BALLOAI VERY 

Vidette Atoete> MAJORITY be EASTERN Speee OF LAKE METONGA 

3.13-1-74 ~ Observer Signature: Cpe Sol 3} fj



2 Seta ow GRO SP, OWA Page 15 of ‘36 

a STANJARD DATA FORM. Date: \S-B8Z 
| EXXON AESTHETIC IMPACT ANALYSTS Time: : . 

: @ 
PHOTOGRAPHIC DATA CAMERA 1 ~CAMERA 2 CAMERA 3 
PHOTOGRAPHIC ASA Eee ee i. oVvuaeu vv eo eC 

Model: KOHICA | CANGH AE: \ | CANCH be IG 

Lens: 50 MM | Bo Me 1 45 41 

Filter(s): UV SEYLIGHT ! JV SFYLICHT 1 ————_—— 

Shutter Speed: Zb0 | IZ5 ! 126 

F-Stop: 19.6 25.65 316 | 19.5 25.96 3 U.S 1 1EB 2 3 

ASA: 200 | Bz 1 ZS . ! 

Film: TECH PAN | PAWATOMIC% | KwoDAcHeomeE 
} J , 

Suet, S2-A@tl, 3305 34@Ib ' . | a : 
TACEN W fZoowrs TELEPHOTO 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds ~ Railroad Siding 

Viewpoint No. /4 Description i | ; 

Photograph No. 1. -25[20[27/ ZB 7 -Z2b/2Z1/Z}/Z | W-t 

POLARIZER FILTER.- 724/30 | (21 / 1 2 

CF -ST0PS —— 4.5 /2351 5-65 
WEATHER CONDITIONS: SVEHY COHDITIOGHS 4, Wier CIRRUS eLlovEse ' 

° | INIMAL KA , @bll6H M ssw — 

| TO PICKUP TA 7-16 MPH LATES* /H PAY © 

VIEWPOINT LOCATION: BAST athe ZF LAMAZE METOMOmA 2+ BIAD IN 

VICWITY OF cweTTAses nappeyx, V2MiLe FROM 
Ve PEALU 

APPROXIMATE VIEWPOINT P Lic 

ELEVATION: . LPO 

APPROXIMATE DISTANCE : 

AND DIRECTION TO | 
SUBJECT: 4.5 putes, | 

VEGETATION - | ‘ 

Description: Fo Ste 2 7S Se AcS =; * TPADDCE ag = oe a SEIT 

WATEE 5 EACEEEOCUND SIWikle THEE Lt (2) WOFIZON - 
THEE LIFKE@ +25 

Height: Less than 6 feet 6-25 Feet More than 25 feet | 

BALLOON VISIBILITY: / Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : bi CL VIAB WITH De LS 1D 5 | 

ELEVATION CF BALLOON WELL ABOVE TREE UNE > HEADFRAME 

WOVLD TF CLEA VieltBs ALONG MAYVEITY OF EA rofes 

OF METONSA; FEFER To V.5-6.5. OBZERVATION SHEET 

. 3.13-1-75 Observer Signature Crag Chiat]



TIP SANBCRN GROUP, 7c. ee 

- STANDARD DATA FORM Date: AS -82Z. 

EXXON AESTHETIC IMPACT ANALYSIS Time: -44,A.M. 

PHOTOGRAPHIC DATA _CAMERA 1 CAMERA 2 CAMERA 3 

Model : Lericd i ChwoW Ag-t | CANON BLIA 

Lens: 60MM |  _6OMH ! 45MM 

Filter(s): UV SYN LILUT | UV SKYLIGHT | —— 

Shutter Speed: 269 | | IZ ! IZ5 

F-Stop: 19-5 266535 119-5 25453 U-& | 1g, 3 

ASA: | 200 | StL ! 25 

Film: TELH PAN sd}: “PAWATOMIC x | KODACHeOME 
j ! 
i | 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

= 
Cs bl 

Viewpoint No. / __ Description _ GIT NIN FO : enZT its 

Photograph No. $=I/2/%/4 1-30[3:/32/33| Z-b 
DSL ers meen 

WEATHER CONDITIONS: SUNNY CCRIDTIOHS ; HIGH CIFRLVS CLoupS » 

© . MIRIMAL HAZE, SLIEHT WINDS FROM sow 

VIEWPOINT LOCATION: PAZK ABSA WBAR GRAVEL PIT ON BAST SHOFE 

OF LACE LUCBRHe - MAIN PuBLic LANDING 

APPROXIMATE VIEWPOINT ' 
ELEVATION: " \b44 

APPROXIMATE DISTANCE : 

AND DIRECTION TO t 

SUBJECT: HEADEFKAME KISES gw vo Appeox. Alert 3 

DISTANCE FROM HEADEEAME Apreox. 4be mites 
VEGETATION - 

Description: FOZECEOUWID SHOFEUHE 5 MIDDLESROUH Df BALE SROVUHD 

WATER. AMD oveperoey veS.(@ +25 

Height: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : | VIEWPOILIT(a> LOWSPOT 2H EAST SHOPE OF LUCERNE ,; 

© (%[& TOPO GEAF COUPLED ITH TREE CAHCPyY_CONCEALS HEAP 

FRAME TeTHEe sovtdwesey » HOT Viele Due To FIDGE sysTeEM 

LOCATED WEST oF HEHLO&CKe C-PEEck, 

3.13-1-76 Observer Signature Cran Stu]



[YF SANBORN GROLF,. "NC. 

soe STANDARD DATA FORM pate: 4 .13:97. 

| EXXON AESTHETIC IMPACT ANALYSIS Time: 10:26 A- 

PHOTOGRAPHIC DATA CAMERA 1 , CAMERA 2 CAMERA 3 © 
j . 

Model : ONICA | ZAHON AB-t | _ CAH AIA 
Lens : bo MM | 5a mm ! 45MM _ 

Filter(s): DV BSKYUISHT rf DV SKYE ett) ! —_—_—, 
{ 

Shutter Speed: 150 | WAZ IzG 

F-Stop: 1G. 2B beS 31-5 11G.6 2[t6& 3 — ! LAVTO 2 3 

ASA: 200 | SL ! Oo 
| 

Film: TE¢H PAW | TaAWATOMIe X | _ vopAchpamts _ 
| : ! 
{ . oY 

SUBJECT DESCRIPTION | 

| v Headframe Tailings Ponds Railroad Siding 

Viewpoint No. lie Description | 

Photograph No. 3-6 ll 5 ae", Z-7 

WEATHER CONDITIONS: BEIGUT SUN) HIGH Cipevs> Clouds , MIHIMAL KRAZE 

° Ei \Ad it omM S6wW 

VIEWPOINT LOCATION: DOCK OW BAST SWOESLINE OF GeouHp KHEmMLcEK © 

° LAKE 

APPROXIMATE VIEWPOINT c } 
ELEVATION: - {B74 

APPROXIMATE DISTANCE . 
AND DIRECTION TO : 

SUBJECT: 2.D MILES | | 

VEGETATION - 

Description: FOREGROUND / MIDDLEL ZouNID ONE WAT Bz. : 

BatkeZounp ovens wey @ +25 ' 

Height: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : BAlLigon bly VIGIBLE OVE TO FICE IN ELEVATION - 

LAW DFOEM To WEST BLOoKs POTENTIAL viéw OF BALLOON 5; NEW EPROM 

Deut @) EAST SIDE OF LAE OVER WATER | overstry VEL .6+25'@ 
GA  vwisGT SHO WEYIND 

. Observer Signature: ( hain Shag | 
3.13-1-77 6



THE SANBORN GROUP, INC. 

“ STANDARD DATA FORM pate: G-16:O2 
EXXON AESTHETIC IMPACT ANALYSIS Time: LOA H. 

PHOTOGRAPHIC DATA CAMERA 1 ~CAMERA 2 CAMERA 3 
{ J 

Model: ! 
j | 

Lens; se a a 
j 1 

Filter(s): Wo PHIT. OC GIZAPHY 
t 

Shutter Speed: DVS TO | VEGETATIVE SCREENING 
| i 

F-Stop: 1 2 3 1 1 2 3 ! 1 2 3 
| 

ASA: ee _ 1 _ 

Film: Se 
j t 
( 

j 
| 

SUBJECT DESCRIPTION | | 

| / Headframe Tailings Ponds Railroad Siding 

Viewpoint No. {77 Description 

Photograph No. ~~ 
ns 

WEATHER CONDITIONS: BEIGHT suH >; MINIMAL HASSE stiGHT WINDS 

© From sow 

VIEWPOINT LOCATION: INTE RSecTion OF HWY & AHD M 

a 

APPROXIMATE VIEWPOINT j 

ELEVATION: * |B40 

APPROXIMATE DISTANCE : 

AND DIRECTION TO 4 
SUBJECT: ( Mires Due WEST 

VEGETATION - . 

Description: DENSE OVERSTCRY VEB6.5 HEIGHTS TA Bo'; VEGETATION 

IMMEDIATELY ADJACENT Ta /ebADWAY 

Height: Less than 6 feet 6-25 Feet / More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

é 

COMMENTS : Privo WOT Vibe DVE T70 425 Pversver 

© Wie , Ni Fo ASEOULLD % IDDLEGCRVGURND 
| (/ Siete | (/ Aces NM 

er ee 

SL 

eee 

| 

. Observer Signature: - 313-1-78 Lamy SuuAT _



| THE SANBORN GROUP, INC. 

oo STANDARD DATA FORM pate: 8-I98-8z 

| EXXON AESTHETIC IMPACT ANALYSIS time: ~/- 39 A-M4. 

PHOTOGRAPHIC DATA CAMERA 1 ~CAMERA 2 CAMERA 3 © 
I 

Model : | 
| 

Lens: a ! a Pe 
| 

Filter(s): _ NO PHOTOGRAPHY _ } 
! | 

Shutter Speed: DVE TT?! VEBGE Al Ve SCREENING , 

F-Stop: 1 2 3 | 1 2 3 1 1 2 3. 

{ ! 

ASA: ! ——— 1 _ 

Film: ! ! 
j ! 

| | 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. Im Description 

Photograph No. =~ 

ES 
Ln a 

WEATHER CONDITIONS: BRIGHT SUN ; MINIMAL HAZE | 

VIEWPOINT LOCATION: INNTERGELT ION OF HWY QR AHD ST. IOWNS LANE 

" IN VICINITY oF ST. UorING “LAKE | 

APPROXIMATE VIEWPOINT } 

ELEVATION: - 1080 

APPROXIMATE DISTANCE : . 

AND DIRECTION TO 

SUBJECT: 24 miles NW | 

VEGETATION - a : 

Description: DENSE OVERSTVPRY VEL. Scesens views 

nn 

Height: Less than 6 feet 6-25 Feet / More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : BAttion WOT VISiIBle DYE To peEescewe OF 

| IMMEDIATE FORE GBOUND VEGETATI@o Wt E sS:0es oF TPs 

LO POW EY 5 NO PCW ACSW FOE Tris 2EASOD . ° BACLHY © 

LOCATED ToTte Nw FeemM_ Hb POWT. 

| - 3,13-1-79 Observer sionacure:_ (teers (hunts



| THE SANBURN GROUP, INC. rags «ve v* 

a STANDARD DATA FORM Date: Y:(6'92 

| EXXON AESTHETIC IMPACT ANALYSIS Time: \ItGO6A.mM, 

PHOTOGRAPHIC DATA CAMERA 1 .CAMERA 2 CAMERA 3 

Model : KONICA | CAHOWAE-| | CANON &t IA 
Lens: tBoOMM ! COMM | AS Mint 

Filter(s): UV SKYLIGHT | UV SKYLIGHT —— 

Shutter Speed: 250 | 125 ! 125 

F-Stop: 186-5 256536 | 19-5 26.4653 U.5 1 LAV 2 3 

ASA: | ZOD | _ 42 ! Za 

Film: TelH pal | PARK ToMi2 X | _koDAcHieyme 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. 14 Description ' 

Photograph No. 2-4/0 wz % 1G. ; . | 
| | B-tfetefa | 48 

| 
WEATHER CONDITIONS: PR\é , yy ; m14 J) 4) 7-lB MPR 

@ Ar eecTine THR te proc TABI ap oF TETHER. 
L{HbS 5 = pie ~- Yrlro - DO WOVE LS VP 

VIEWPOINT LOCATION: SAND LAKE FOAD  ViBWING NA TO HEADERAMs 

: BALLOON 3 VIEWPOINT 16 DUE W OF BXXO FIELD 

OFFICE 
APPROXIMATE VIEWPOINT ' . 

ELEVATION: OOO 

APPROXIMATE DISTANCE : 
AND DIRECTION TO 
SUBJECT: /z ALLS. TT? NW . 

VEGETATION - ' 

Description: ONGESTORY TO +26' To SES OF BPoApwhy ; ROADWAY 
TURNCTO WEST LEAVING OVERSTORY Ves. To +25! WJ 
BALE GROUHD | 

Height: Less than 6 feet 6-25 Feet / More than 25 feet 

BALLOON VISIBILITY: v Visible with unaided vision. 

Visible with aided vision. 

COMMENTS :  Bkligon CLEARLY V6WLE DVE TO OAD 

OF\ENTATION IE. BALLocoW CENTERED lh BOAD AS ONE APPROACHES 

© ZO A 5: @ CLEARS BAC CROUND TREE LINE BY SBSTANTUAL 

HELoOMT 
- Qw 

. 3.13-1-80 Observer Signature: a 3 y MALL AT



THE SANBORN GROUP, INC. Page 21 of 36 

STANDARD DATA FORM pate: GB l6°OZ. 
EXXON AESTHETIC IMPACT ANALYSIS Time: IZ “35 PY. 

PHOTOGRAPHIC DATA CAMERA l ~CAMERA 2 CAMERA 3 

Model : | | 

Lens: | ! 

Filter(s): | ? PROTOGRAPHY TAKEN 
I 

Shutter Speed: | 

F-Stop: Lo 23 | Ls 2 ! 1 2 

ASA: | i 1 a 

Film: | : ! 

| ! 
SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. 29 description WEST HILL HIGHEOINT JW LAKSVIBW ED. 

Photograph No. —— 

WEATHER CONDITIONS: HAZY COWDITWNS 5 WIND Sow (@ FAS MPH 

VIEWPOINT LOCATION: BALLOON NOT VISIBLE ON LIGHT-puTY BEAD FEOM 

" INTERSECTION W/ HIGHWAY & UNTIL VIEWPOINT #20 
LAKEVIEW ROAD 

APPROXIMATE VIEWPOINT } 

ELEVATION: . 1120 

APPROXIMATE DISTANCE | 
AND DIRECTION TO 

SUBJECT: G.7 Mites SOVTu 

VEGETATION - 7 

Description: LOW FOREGROVND/ MIDDLE GREUND VEBGETATION 

AND TUPOGRAPHIC FITGHFOUINT PEIVIDES CLEAL. 

VIBW OF HEADFLAMSE 
Height: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: J Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : | BALLon CLEAZLY VISIBLE IN DIGTANGE 

wihAveb sYe FROM pop oF Hie 5 BALLOON Welr Agoves 

TREE LING } VERT SCEHIC VIEW OF LAKE (METONEA ¢ FOFESTED ©} 

PlWe TO THE SE. so WO VPuejo TAteEN 

. 3 43-41-81 Observer sionature:__Lizeeiy Seduserd)



raye <4 UL OU 

THS SANBURN GROUP, INC. 

| STANDARD DATA POM Date: 16°B8z 

EXXON AESTHETIC IMPACT ANALYSIS Time : . 

© 
PHOTOGRAPHIC DATA CAMERA 1 ~CAMERA 2 CAMERA 3 

I 
Model : HonicA tanger AS-i |! CANA QL 1A 

, | 

| , 

Filter(s): BYEYLUGHT 1 W S¥YLIGHT —— | 
t ! 

Shutter Speed: 250 ! {25 
| { 

F-Stop: 1 jf 2. 6 31h 1 lY 28 3] ! Lfutp 2 3 

ASA: ZOO | ___ 3h { —__ 25 
7 5B P, . 

_ 

| ae SUBJECT DESCRIPTION 

/ Headframe | Tailings Ponds _, LY Railroad Siding 
3 1 

Viewpoint No. 2] Description | | | 

- ) 

Photograph No. 3 “13/14 //5// ‘ 3-7/6/ 4/1» . | 4 Gq 
4 

WEATHER CONDITIONS: fartly SuAKY Winder t/5 

eo a 
VIEWPOINT LOCATION: Kerth Srdinp Road | lake wing SW trv north line 

APPROXIMATE VIEWPOINT ~ q o 

ELEVATION: od. 

APPROXIMATE DISTANCE | 

AND DIRECTION TO 

SUBJECT: 

VEGETATION - 4" 
‘ 

Description: Ae? AVAL A lA mi Bio frOuu G Ing - YF my ELA vorec 

Bdberdutm - bachgroued forced foi] __ 

Height: Less than 6 feet 6-25 Feet «K More than 25 feet 

BALLOON VISIBILITY: xX Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : 

OOOO eee 

em 

: 3.13-1-82 Observer Signature:



Tuk SANBORN GRO'MP, INC. 

— STANDARD DATA FORM Date: G4: :/8-S82 
EXXON AESTHETIC IMPACT ANALYSIS Time : S$: 27 P.M, 

PHOTOGRAPHIC DATA CAMERA 1 .~CAMERA 2 CAMERA 3 © 

Model : KONICA | CALON AG-} | CANON &l14 
Lens: 59 MN | - 69MM | 4B MM 

Filter(s): UV SEYUIGHT . | UV SEVEIGHT ! oo 

Shutter Speed: ZO | i256 | I25 

F-Stop: 1 g 2 I} 3 \b | 1 9.& 25.6 3 UB | 1 2 - 3 

ASA: 200 | | Bz ! ZE 

Pilm: TE PAN | PANATOMIC X | _ KoDpAcrpos 
: | 

SUBJECT DESCRIPTION | 

Headframe . Tailings Ponds / Railroad Siding 

Viewpoint No._ Description 

Photograph No. 8-17/1B/1A/20 | B- uAz/isfAa | Z-lo 

WEATHER CONDITIONS: VAETLY Stoupy >» HAZY 3 wes Feon Sow 7-15 MPH 

VIEWPOINT LOCATION: INTE PSSCTION OF -BITH SIDNG PLA + ENT FAN CE © 

" TO SVELZETTS f2upLyF FPeETATO FARM 

APPROXIMATE VIEWPOINT } 
ELEVATION: . 1540 | 

APPROXIMATE DISTANCE | | : 
AND DIRECTION TO 
SUBJECT: 22M] sevTH __ 

VEGETATION - 4 

Description: | pio. FIELD WeREGEWND P MIDPLESPOUNO ; BACEGRCUHD 

Foves, VEG. PeeVings BAcepger Fee. WuITe VMALLE7< 

Height: Less than 6 feet 6-25 Feet More than 25 feet | 

BALLOON VISIBILITY: Visible with unaided vision. 

. Visible with aided vision. 

COMMENTS : HEADFEAME BALLOON HIDDEN BY MIDDLE 

GEoUHD VELIDUe . 

______— @ 
EN | 

. 3.13-1-83 Observer Signature: Chara 6 Lehuat



THE SANBORN GROUP, INC. wags ene 

~ STANDARD DATA FORM Date: @©'/9-@Z 
EXXON AESTHETIC IMPACT ANALYSIS Time: 4:20 P.m. 

e 
PHOTOGRAPHIC DATA CAMERA 1 .~CAMERA 2 CAMERA 3 

Model: KONE | ZAMOHAS-) | ZANCW aL 14 
Lens: oo MM | | 6o MM | 4&6 MoM 

Filter(s): UV SEYLIGHT | LV 6FYUGhT ! —__— | 

Shutter Speed: Z60 | WAL ! l2& 

F-Stop: 1 it 2.6 3_te | 1 It 28 31 | 1ALTD 2 3 

ASA: | Z00 | 4842 | ZL, 

Film: TE PAN | DAbLATON IC X ! __KODACHEOME 
| ! 

SUBJECT DESCRIPTION 

/ Headframe Tailings Ponds Railroad Siding 

Viewpoint No. ZZ Description 

| pe Ae 
Photograph No. B= 21/22./23/24 | Z- Le B 2-11 

WEATHER CONDITIONS: HAZY ; PARTLY cLoUpY 3 WINDS VARIABLES 

© ° Sew @) 4-16 

VIEWPOINT LOCATION: NORTH t¢véesp CF LAKE Le¢ceene AlvHne 

” POTAWPATTAM! Ferpehée book Iba  —&w/ 
: TEAL 

APPROXIMATE VIEWPOINT ' 
ELEVATION: lgF4 

APPROXIMATE DISTANCE : 

AND DIRECTION TO : 

SUBJECT : 69 nne% sw | 

VEGETATION - : | : 

Description: Opesctounp MAINTAINED TVEF ¢S 05S UNE VEZ, 

MIDDLEGEOUND WATSE , BACK ayuUbD FOFESTEp Elbse 

Height: Less than 6 feet 6=25 Feet / More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : Not Visipre Dus TT FID6GE FUHNNWS 

@ W/S ALOH eG West ED6E OF LAKE LUCERNE 

Ws 

nn eS 

- 3,13-1-84 Observer Signature _ Cres Schad]



: THE SANBORN GROUP, INC. Page 25 of 36 

~ STANDARD DATA FORM pate: B- 19-82 
EXXON AESTHETIC IMPACT ANALYSIS Time: t | 

PHOTOGRAPHIC DATA CAMERA 1 ~CAMERA 2 CAMERA 3 © 
| . 

Model : LowuicaA | CAN GK) AEH1 | CAN QL 144 

Lens: BO_MM | bo MM 3 45 MM 
j 

Filter(s): VV SbkyLeUT | _ UV SKYI6HT —— 
I Sa de ee 

Shutter Speed: Zbo ! 25 Sed i265 
! ght: . F-Stop: 16 256 3.\) !1_6 26.63 F921 1 aAvw2: 3 

ASA: ZOO | ZL | Ze 

Film: TECH PAM | PANATOMIZX | _ kK eDpAcHeoms 
| | 

SUBJECT DESCRIPTION 

Y Headframe Tailings Ponds Railroad Siding 

Viewpoint No. D4; Description ) 

Photograph No. 9 -26/24/[21/2¢ S- 2.0/21/22/22 \ Q-\2. 

WEATHER CONDITIONS: UAZY 5 WINDS Sow (@ 1-bMPA 

VIEWPOINT LOCATION: SCBNIC WAYSIDE OW HIGHWAY & 

APPROXIMATE VIEWPOINT __¢ | 
ELEVATION: - 4750 

APPROXIMATE DISTANCE | 
AND DIRECTION TO 
SUBJECT: TMILES gw . 

VEGETATION - a 

Description: FORESTED FIBGE IN BACKSROUND CONcsALe 

HEADER AME BAUOZH 

Height: Less than 6 feet 6-25 Feet / More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : BALLOON HOT VISIBLE DUE TO OBSTRUCTION 

* OF FORBSGERVUND OveEesTopy Vee /DEZipunve $ CONIFEFOS MI 
AWD E\D6p WUNNING ‘W/s PlLONG WEEX _ BRee OF LAKE © 

LUC BEALE 

3.13-1-85 Observer Signature: Las Selueg;



Page 26 of 36 

THE SANBORN GROUP, INC. 

| “ STANDARD DATA FORM Date: $16.9 Z. 

EXXON AESTHETIC IMPACT ANALYSIS Time: ‘9'40P.M, 

e. 7 
PHOTOGRAPHIC DATA CAMERA 1 ~CAMERA 2 CAMERA 3 

Model: orcs | CAMoH AS =! CAneH gE IA 

| Lens: Sp MH 4 TELSPH Bo MM | 4B tm 

Filter(s) : UV SICYLI4-tT ALD 1 __ VV SEYLLSGET” 1 ———$—— $< 

Shutter Speed: Zao POLARIZER IZ5 ! 2G 

F-Stop: 14 2%-b 311 1 16-4 2 4 3 & | put 2 3 

: ASA: | 200 | Zu ZS 

. Film: TEL pba | _PAMAToOmicy | __kopacrizomss 
| 

SUBJECT DESCRIPTION . 

° | / Headframe Tailings Ponds | Railroad Siding 

Viewpoint No. ZE Description , 

Photograph No. S32: 24/30/g1/32 | - : 4- 
*3z WwW a) priz (ZR ’ Ga / [3 a / a : 3 14/26 [20/27 } IZ 

tk#Sh —> TELEPHITO H] FAR. 6[ 3b & I 
_ WEATHER CONDITIONS : LAZY 5 WiIDS Sow @ 7-15 3 vyélar peery crowDr 

6 | ————— 
VIEWPOINT LOCATION: wy @ (a) Wiel 6R5E oF CRANDCON 5 Stiporuieg 

On Ceeer OF WILL Logitibie, 600TH Feo) WEST 

APPROXIMATE VIEWPOINT. EuCe oF CEAHDON 

ELEVATION: " 4700 | 

APPROXIMATE DISTANCE | 
AND DIRECTION TO 
SUBJECT: b.2MILES SOUTH 

VEGETATION - | 
a 

Description: LOWLARD AREA ini HIDDLEC ROUND aw CAHEBA 

SIitigw Lé {2S VIDE Views OV 

THE oveecIorey AixsD BVERE REELIDECID. N BACKEGRHK 

Height: Less than 6 feet- 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

| Visible with aided vision. 

COMMENTS : BALLGON VISIBLE W/ PHALED ere 3 IMAGE VErY 

Ale A | oO 4 42a724: Ve. Wy} ph Ph eon pro-"\ Coe 

© JO> 2 Tr ee CD ‘ai- SULL-D A Pr N45 4A 

| a 

83.13-1-86 Observer Signature __ epre Stuyty



| THE SANBORN GROUP, INC. Page 27 of 36 } 

- STANDARD DATA FORM pate: G1IA-B2 | 
EXXON AESTHETIC IMPACT ANALYSIS Time: §:({6 A.-1 . 

. @ 
PHOTOGRAPHIC DATA _ CAMERA 1 ~CAMERA 2 CAMERA 3 

Model: Kona | CAWON AS-1 | CANON Al 4 | 

Lens: soMm /200mMM |!  5bOMM | AS Mm 
Filter(s): UV dics -iGHT/? 1 UV SEYLIGHT ! —— 

| Shutter Speed: 250 WrArizeR 1265 ! IZ6 , 

F-Stop: 16 26. 311i | 1 2 266 3lhe 1 LAUTG 2_ 3 | 

oe ASA: / 200 32. | Z5 | | 

Film: TEL Pa | PANTO IcX | eo Act Pos 
’ OO | 

: SUBJECT DESCRIPTION , 

J Headframe Tailings Ponds Railroad Siding 

Viewpoint No. 2G Description ee 

_ Photograph No. 4- afA[s | 3 - EFA DT ST _ 7 | 
w/__PoréRizee -492.6/7@ 2 'Z@4\ 3 - 24/25/36 | 7-%! 

Qwi2comMMh @ 6.5/0 @s5.¢6/) | 
WEATHER Md @ 6-3/ 3.5/ 1G) M WINDS @ + [lo MPH: CLEAL Sy ; B26 SK] 

° MibiMAL HA=E 

VIEWPOINT LOCATION: LOOKGUT Towser (R SUCAZBUS¥| HILL © 

APPROXIMATE VIEWPOINT / 
ELEVATION: ~ 1940 

APPROXIMATE DISTANCE . | 
AND DIRECTION TO 
SUBJECT: 7-2 Miles sw . 

VEGETATION - 
Description: FOOM VIBWUPT. LOCATED yw pe ATR CE TOVER 

ABOVE TEGE Line The BAUmi Ziscee ppove A spre 
. Je PLESTEd Bibs $6 ; EASILY LieARS TRECUNT 

Height: Less than 6 feet 6-25 Feet {More than 25 feet 

BALLOON VISIBILITY: V Visible with unaided vision. 

Visible with aided vision. 

COMMENTS : BAe BAPELY VISIBLE w/ MALED cYe 5 

: 4+ ZADEPAHE WoLtD BE CLeAZLY VidIBE Fees THis poIMT ,; Mins / 

MILE SITE CLEAZING WovLb BE ec hDi Ly AP PAEE Nt 

3.13+1-87 Observer signature: (any Cobeset 7 , |



THE SANBORN GROUP, INC. Page 28 of 36 

os : STANDARD DATA FORM pate: @-20-62 

e@ . ' «EXXON AESTHETIC IMPACT ANALYSIS Time: 

PHOTOGRAPHIC DATA CAMERA 1 “CAMERA 2 CAMERA 3 
: i 

Model : : ‘ 
i $ 

. ; i 

Filter(s): IVI | PHOTOG EAPHY FALSE 
. . | i 

Shutter Speed: ee 
——_—_—_——_——_—_——:! , 

F-Stop: 1 2 3 tl 2 3 i 2. 3 

Film: _ : de 
i ’ 

| . i ° j 

SUBJECT DESCRIPTION | | 

/ Headframe _ failings Ponds __-.___—iRailroad Siding 

Viewpoint No. 2°] vescription o | 

Photograph No. ; - , 

a 

WEATHER CONDITIONS: Come. Siey, belenT sun OO 

VIEWPOINT LOCATION: AlgrortT fPo0ApD _ 

APPROXIMATE VIEWPOINT .. 9 ; 

ELEVATION: leto 

APPROXIMATE DISTANCE | . | 
AND DIRECTION TO ZB . . 
SUBJECT : ° MILs SOUTH . 

VEGETATION - - se 

: Description: (hh =L al FIELD: FORE G/2QUHD / Y4/DPLECLEOQUHD. 

_ _ gvelesToey Vee. tlt BACKZROUND. 

. Height: ___Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: / Visible with unaided vision. : 

Visible with aided vision. 

COMMENTS : . 

| 

| 3.13-1-88 Observer Signature: Crsnig CMe ]



Page 29 of 36 ~ 

THE SANBORN GROUP, INC. - 

1 7 STANDARD DATA FORM Date: -20°382 

2 EXXON AESTHETIC IMPACT ANALYSIS Time: g TSO Ab, 

PHOTOGRAPHIC DATA CAMERA 1 CAMERA 2 CAMERA 3 

Model : KONICA | CANON Ap-1_ | __ CANON Qr14 

Filter(s): UV SKYLIGHT | WV eiyeleur -} ——, 

| Shutter Speed: Z50 IZe 1 125° 

F-Stop: 1465 2545326 114 228356 | 1 AUtp 2 3 

ASA: oo tt CB LO | 

. Film: TEL PAN sf LPAATOMIC A | _ EvDACHRoME 
| 

. SUBJECT DESCRIPTION , | 

| GA Headframe / Tailings Ponds Railroad Siding 

: Viewpoint No. ZI pescription 

| = NA 120 4 - \/2/3/4 —2-mti/z¢ 

WEATHER CONDITIONS: WinDS 16%, , CLeAim SEY 3 BeEIGHT ZU 

: , WiIIDS DEFLECT BALLOON QUITE A LOT | 

DEEP Hors LAYS © 

VIEWPOINT LOCATION: POADe CN 4 spose ge TAILINGS PHD 3S _ View 

WICKING OW 

APPROXIMATE VIEWPOINT ' 
ELEVATION: ” 16V0 

APPROXIMATE DISTANCE | 

AND DIRECTION TO . 

SUBJECT: L9_ Mite wer 

VEGETATION - 
i 

Description: ONCESIORY VEG. DIFECIWY ADJACENT "TO BOADSIDE (a, 

GOt' 0pSwees BALLOON FEOM ANYWHEFE OTHER 

THAN [MMeEDIATE FOADWAY : 
Height: Less than 6 feet 6-25 Feet More than 25 feet 

BALLOON VISIBILITY: / Visible with unaided vision. 

Visible with aided vision. | 

COMMENTS : BALLOON VICIBLE OLILY Eom t20ADWAY | BAU CON 

Slevetcp 1D 64.4' HEIGUT . BuBAULMEtT wiLL Be very AppAzEM 

i 

OO  CD“=™ 
. . 3.13+1-89 Observer Signature Cai CNet?



° - Page 30 of 36 

| “ | THE SANBORN GROUP, INC. 

| - | Gg ‘20 - 82 

STANDARD DATA FORM Date: . 
© | _ EXXON AESTHETIC IMPACT ANALYSIS Time: : Ad. 

Tho ws OF BAULOON Bl - 
PHOTOGRAPHIC DATA CAMERA 1 | CAMERA 2 CAMERA 3 

Model: Leila ‘| CANON AG-1 | CANON GL 14 
| Lens: BO MM | 4 | ! —_ 46mm 
: Filter(s): VV SEYLICGUT | UV SKYLIGHT —_—_—_ 

Shutter Speed: 260 125 _ | __ 265 

F-Stop:  1By 2.4 3_6 14-5 2 2-963 5d! LAUTO 2 3 
. ASA: Z00 - 322. . | ZS 

| rilm TECH PAN | PAHATZAMIC X | eDACH ROME 
. j t - | i l 

SUBJECT DESCRIPTION 

Headframe J Tailings Ponds Railroad Siding 

: Viewpoint No. 20 Description 

| Photograph No. 4- Z2\V/2z/z3/z4 [a cieile | 5/e/7/ée Z-Z24 , 

@ WEATHER CONDITIONS: _ MOSTLY SUHHY 

VIEWPOINT LOCATION: BVAD JO S06 TAIWNNGS POW S] Lwense 

: NE SIT ON BALiCON 5 BAUGH 14 
“ Vigipre THe é& Hid FFD LOthike 

APPROXIMATE VIEWPOINT WE ol (eA a: DEEP HLS ¥ LITILE 
. ELEVATION: Chkrib pps, ed , | 

| BALLOOH wisi i> NVUT ViSiIble FRU AWRY 
APPROXIMATE DISTANCE OTHER 
AND DIRECTION TO | 
SUBJECT: \2E MILE NE : 

" VEGETATION = . , 

Description: OVBESICLY Vee CL: PIADSipEe Flses TO +50 HEIGuT 

. COHLEALUHG ViBW' FRemM AWYVHEZE BUT ECADWAY 

Height: Less than 6 feet 6-25 Feet / More than 25 feet 

. BALLOON VISIBILITY: v Visible with unaided vision. 

____Visible with aided vision. 

‘ COMMENTS :; BkKWIOWN Very VISIBLE) SHBAHEMENT Wauld 

: Be PROMINEH SRIVPE \F FOAD Opie AT10 PROVIDED DIESCT— 

© g  Deusrry OF VEG. ( BoAbs IDES WOULD COHCEA MEAN EMBEAS 

" A, IF ArIRITATION Dib HOT SMe OW BMBANENENT ~ = 

. 3.13-1-90 Observer Signature: Cre 7 Sc Zz 4 | |



" | ° Page 31 of 36 - | 

- THE SANBORN GROUP, INC. 

- STANDARD DATA FORM pate: G 2'9e@ 

L EXXON AESTHETIC IMPACT ANALYSIS time: (1.40 A-M, 

PHOTOGRAPHIC DATA _ CAMERA 1 CAMERA _2 CAMERA 3 
eee eee 
Model: KoHica 1 AHO AGW} CARE QUI 

| Lens: 67 mM 60MM 45mm 

Filter(s): UV SicyeiGHT | uv ceyighT |! — 

Shutter Speed: 250 [2% [25 ; 

: F-Stop: - 18-5 2 54563 1.6 1i/ 24 31 lAVTZ 2 3 : 

ASA: 200 ; Bz : 2E& 

| Film: TECH PAN | PAHATIMIG Xt Koad € 
| | 

- SUBJECT DESCRIPTION | 

. Cd Frame ss _tailings Ponds _—__s_—s_——_C_CRaiilroad Siding 

. Viewpoint No. “9 Description . 

: Photograph No. 4 - 26/24 [30/ 3} 4- 4/i¢ jez 2-30 

WEATHER CONDITIONS: PARTLY CWUDY ) WINDS ow (i) [5 MPH © 

: VIEWPOINT LOCATION: MARSH APEA- WEST SIDE oF DUK LAKE LODK IL ls | 

| Aw _ | 

APPROXIMATE VIEWPOINT ' 
| ELEVATION: lgo7 a 

' APPROXIMATE DISTANCE | 
| AND DIRECTION TO ' 
| SUBJECT: 5TIMILE EAST OF _ VIEWPOINT " : 

VEGETATION - - 7 

, Description: . toescrecuw SHORELINE VEG ewsTER s MIDDLE CEDULID 

WATER j-BACKeRIUND FORESTED F KNOW BLoOULine 

Vigw- 
: Height: Less than 6 feet 6-25 Feet More than 25 feet 

: BALLOON VISIBILITY: Visible with unaided vision. | 

- Visible with aided vision. | 

. COMMENTS : TAIUMOCS BALLOON NOT VISIBLE From Duce LAKE 

bveé “TO FOPESTED ENOL BLUYEIHG View In) “DigecTIgN OF 

| SMBAHLMGHT “PALLOON | © 

° ® 

| 3.13-1-91 Observer Signature: (he 7] Sab uest7 |



" Page 32 of 36 

| ye THE SANBORN GROUP, INC. 

STANDARD DATA FORM pate: O:20-9% 

© ( | EXXON AESTHETIC IMPACT ANALYSIS Time: /2:25 Pp. 

PHOTOGRAPHIC DATA _ CAMERA 1 CAMERA 2 CAMERA 3 

Model: Kore | GsNoH AS-i | CAHoW ALIA 

. Lens: Bb? MoH |  Bgamm | | 46MM 

Shutter Speed: 250 | (Ze (24 

p-step: . 1 26y 3-if }16 256 31! | LA? 3 

ASA: Loo |Z i 2G : 

Film: Teo PAN. b PARATZHIG Xt LE ACHR 
| ! 

| SUBJECT DESCRIPTION | | , | : 

Headframe / Tailings Ponds Railroad Siding 

- Viewpoint No. BO Description 7 

. Photograph No. 4 - 32} 33/24/35 [4- eialiele | - 12/14/16] 2. -3ij 

@ WEATHER CONDITIONS: PAFTLY svAWY 7; WINDS Cy $15 mip 

e etn 

| VIEWPOINT LOCATION: WEST JF Deep Roe LAce HEAL WEeTtArib Apew 

i 

. APPROXIMATE VIEWPOINT , | | 
ELEVATION: 1@83 _ 

APPROXIMATE DISTANCE | . 

: AND DIRECTION TO | 
SUBJECT: FR mre NE OF VIEWPOINT : 

" VEGETATION - . 

Description: . Ev PEC ROASZ VEE WETLAND PiAHT ites . MIDpEy 

Ctounp WATSE |, BAWreeRIUHD VEG. TOESSTED HitLeiDe- 

Height: Less than 6 feet 6-25 Feet J More than 25 feet 

. BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

- COMMENTS : | 

GAtLoH wer v6ipig —- pip HoT Qe TEEPE SE LINE 

© GUFFICIGHTLY 0 ALLOW SGITHNG : ZCE lin THpo Ato 

Sitlierps view 

| 3-.13-1-92 Observer Signature: , a SNvit]



Page 33 of 36 - 

‘ THE SANBORN GROUP, INC. : 

STANDARD DATA FORM Date: 9-20-22 

EXXON AESTHETIC IMPACT ANALYSIS Time: 

| © 
PHOTOGRAPHIC DATA CAMERA 1 ~ CAMERA _2 CAMERA 3 

. ! i 
Model: _ ! t 

i 
Lens: ce et 

i 
Filter(s): NZ | PHOTOGRAPHY | TAKEN | 

4 i 

Shutter Speed: | 

F-Stop: 1 2 3 11 2 3 11 2 3 

Film: | ae ! 

« _ t { 

. . i i 

SUBJECT DESCRIPTION : | ) 

Headframe J Tailings Ponds Railroad Siding 

| Viewpoint No. 32Z Description , 

Photograph No. - 

LD 

WEATHER CONDITIONS: PARTLY SUNAY 7 WLIDS @ 2/5 MPH | 

—_____—_—_______—_  ©@ 
VIEWPOINT LOCATION: WE6T sHore OF LITTLE SAND LAKE 

i 

APPROXIMATE VIEWPOINT .. , 
ELEVATION: | 154] 

APPROXIMATE DISTANCE | | 

AND DIRECTION TO . 

SUBJECT: L56MiLes To Tere EAST " . 

VEGETATION - : | 

Description: FOREGROAND WATER. >; MIDPLECLEZYUN DP AMP 

Height: Less than 6 feet 6-25 Feet VA More than 25 feet 

BALLOON VISIBILITY: Visible with unaided vision. 

Visible with aided vision. 

| COMMENTS : BALLOON NOT VIS/BLE DYE To FOREST 

COVER, AND RISE /N TOPOGRAPHY WHILE SHIELD TAILINGS 

. POND BALLIGON . 

eee eC 
} 3.13-1-93 Observer Signature: Cee 6. Selec )



Page 34 of 36 _ Page 35 of 36 

THE SANBORN GROUP, INC. 
. ; . 

-  §TANDARD DATA FORM pate: Y:2ZO-BZ ‘pate: 9-20-82 

© EXXON AESTHETIC IMPACT ANALYSIS Time: Times. 

. . , 

e 
. | - e , 

CAMERA 1 CAMERA 2 CAMERA 3 ERA 3 | 

_ , i | _ 
nee eee AS 0 ceenereserer reer LS 

____WO PHoTesRAPHY TAKEN 
AJ 

eee AD 9 ern Deere 

- . 49 8 . . 

_ 2 3 ty 2 3 fy. 2 3 | 2. 3 
— , 7 4 | _ | 

, t. . { 
TS Do cree 

ene ge 
bo 

. i i 
\ ' | 

Ene creer rere RRS 
Do creer 

LS See 

\ i 
, i . i | 

; . ; . . | ; . . 

adframe / _ failings Ponds ‘Railroad Siding | ‘Railroad Siding 

° 
’ , ° 

. i ° 

' Deseription _ 7 | ee Tee 

-_ , ° “ .- ° . . 

PARTLY . SUNNY Ss WINDS Ot IS MPH - — c 

COUNTY AIEHWAY @ : | | ; - 

i | | fe 

r. | a | 

DENSE OVEKTeRY VEGETATION INMEDIATELyY 

' Abesnr TO FOADWAY _ ——$________ 

2ss than 6 feet 6-25 Feet / more than 25 feet in 25 feet 

"Visible with unaided vision. 

Visible with aided vision. 

RIADWAY WAS- DRIVEN ; DETERIMIMED THAT VS OF | 

pAnuWwAy VEGETATION SCREENED Views OF TAILINGS OVE Ls TILEY 

@- Foe GNTIRE -LEINGTH OF ROADUBY 

In UNIT 
/ aE 

: 

Observer Signature: C-<~, Sch Y | SMM / I 

. : 3.13-1-94 
—



Page 36 of 36 ~ 

; THE SANBORN GROUP, INC. : - 

os St STANDARD DATA FORM pate: $:20'9e 

e EXXON AESTHETIC IMPACT ANALYSIS Time: 

f . — . . " : ° . 

. . i 

| Model: " ! a | 
i ' 

34 Lens: : spp SSS | —_— ) SS 
t 

Filter(s): . HO! _PHeTeGRAPHV! TAEEN 
, . i i 

Shutter Speed: ot 
. . j { e 

F-Stop: Lo 2 If LL ML 3} LL 2 8 

| . "4 . t | 

ASA: . ' _ | ge . 

Film: . __ _ | fe 
’ i { 

; ‘ . i 

SUBJECT DESCRIPTION : | _ 

Headframe Tailings Ponds >a Railroad Siding 

Viewpoint No. 35 Description ee o 

Photograph No. | . 7 . . 
RG 

_. WEATHER CONDITIONS: PARTLY . suNMY 3 WINDS 29) 2 1B IPH a 

VIEWPOINT LOCATION: COUHITY. HIGHway / | © 

APPROXIMATE VIEWPOINT .. 
ELEVATION: | 

APPROXIMATE DISTANCE | 

AND DIRECTION TO | 

SUBJECT: _— . 

VEGETATION - oo: re 

Description: DENSE OQveRésiTovreyr VEGETATION ADBJACEHT- 

' TO  l20Apvay | 

Heights: . Less than 6 feet 6-25 Feet /” More. than 25 feet 

BALLOON VISIBILITY: __ Visible with unaided vision. HO 

| 0 Visible with aided vision. | 

COMMENTS : SIDING NOT veIBLE DUE TO VEGETATIVE 

no SCREENING AHO TOPIGRAPHIC | VARIATION , - | 

- 
. 

. 

OO G@® 
3.13-1-95 Observer Signature: Creme Shey Y |



@ | Appendix 3.13-2 | 

| a 1995 Field Data Forms |



STANDARD DAIA FOKM 

CRANDON MINING COMPANY 
AESTHETIC IMPACT ANALYSIS 

Date DAN! Y [S997 

Time: OAZS 
orsever Brad Helmandollar : 

Viewpoint Number: _/ 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

F-Stop 1, if 2. 8 3 16 4_8  5_tl_ 6_$.6 

ASA | 200 

SUBJECT DESCRIPTION 
| 

Headframe _x Tailings Pond Railroad Siding 

Approximate Subject Elevation (6 ¢5 FE mse 

Photograph No. /-3 Y-G 

Film Roll No. ( 

Weather Conditions -(C°F SUGHT BReEEre, CLEA Seoataly 

Viewpoint Location Ten! (1s set. 6 NE 71 SE 4 

© DEEP feee™ LALE Kour LyOunticlt 

Approximate Viewpoint [61OfR mse 

Elevation (msl) 

Observer Position: Superior ‘Inferior | 

Bearing From Viewpoint to Subject SO des 

Approximate Distance From — | 

Viewpoint to Subject ZOOM 

Comments pesreceusih-ERossaAl [aie 

bf zs DATENS EF 72s! 

3.13-2-1 
| 

~ 730-02/32-15]93C049 
7



STANDARD DATA FORM 

; CRANDON MINING COMPANY 

- AESTHETIC IMPACT ANALYSIS 

Date: Daal ZY (99S 

Time: (YOO 
Observer: Brad Helmandollar : 6 

Viewpoint Number: | A . 
pe 

PHOTOGRAPHIC DATA .- 

Model of Camera Nikon F2 : 

Film Kodak Gold 200 | 

Lens (mm) 136. 258 3385 4 £60 5 _ 95° 63S 
F-Stop 15.6 2.4 348 = 4_Y4 556 62& 
ASA 200 

SUBJECT DESCRIPTION 

Headframe _-< Tailings Pond Railroad Siding 

Approximate Subject Elevation ttes-et (6 CSE mg 

Photograph No. /-5 UG | | 

Film Roll No.___ J | 
i 

Weather Conditions 25° Cirene, Sommer 

Viewpoint Location TENRILE S57, RE L/ Lry Nex § 

SCritm Hr © 

Approximate Viewpoint [NG@oft MSu 

Elevation (msl) a 

Observer Position: Superior) Normal Inferior | 

Bearing From Viewpoint to Subject (eo 

Approximate Distance From _ | 
Viewpoint to Subject (.3 re _ 

Comments Noeztet Hoeswond STAMA—"“KLOCKS Albers Tr 

DULL View oF THE pees Oe. Beer ls Pound 

ce 

3.13-2-2 ; 

{80-02/32-15]93C049 :



| STANDARD DATA FORM 
. CRANDON MINING COMPANY 

7 AESTHETIC IMPACT ANALYSIS 

Date: DAN 4 [AAS | 
Time: (6 0p | 

© Observer: Brad Heimandollar | 
Viewpoint Number: _Z | 

ee eee eee eee eee eee ee eee ee nee ee ee ee ee ee es 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 | " 
Film Kodak Goid 200 

Lens (mm) 13S 275 335 4852 £5 $2 6 Sf 
F-Stop 14 266 32.8 4 4 5SG 62.8 
ASA 200 
a 

SUBJECT DESCRIPTION oo 

Headframe __ X Tailings Pond Railroad Siding 

Approximate Subject Elevation (465 £+,-s/ 
Photograph No. (-S Y-G . , 
Film Roll No. _@ | 
en 

Weather Conditions Scie Sey 

Viewpoint Location POW Rize Sex 72 NeW Sw '/d | 

®@ | | NeerH Duet Lae 

Approximate Viewpoint LEZCOk— 

Elevation | (msl) cee 

Observer Position: Superior Formal) Inferior 7 

. . . eo? | 
Bearing From Viewpoint to Subject SOS a 

Approximate Distance From . | 
Viewpoint to Subject f obey 

— — 

Comments MoEtaoond— Due Lets (Fo D 

YA toc — Sars y tree (3>Ca DA AP STE $Ide 

OF LAS ecitts ony = YUKED Losey wxcoP 
@ STARS | 

3.13-2-3 

{80-02/32-15}93C049 |



SIANDAKD VAIA FUKM 

; CRANDON MINING COMPANY 

“ AESTHETIC IMPACT ANALYSIS 

Date: Jans 4, (495 
Time: _(O/5— 

Observer: Brad Helmandollar | | © 

Viewpoint Number: _& 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 125 2395 3 2§ 48° 5 Seo 6 §6 

F-Stop 176 24/7. 3_4 476 5 8 6 4 

ASA : 200 

a 

SUBJECT DESCRIPTION oo | ne 

Headframe _ Y | Tailings Pond Railroad Siding 

Approximate Subject Elevation (645 +4 ! | 

Photograph No. 15-/S_Z 676 

Film Roll No. ( 
a 

Weather Conditions —/O°F (LEAR, Soaimy ‘ 

a 

Viewpoint Location Ted &2éseax | NE Ve NE Ve 

Lites Sanath Cote © 

Approximate Viewpoint [@Ooo rT | 

Elevation (msl) 

Observer Position: Superior Inferior | 

Bearing From Viewpoint to Subject 3S dew. 

Approximate Distance From 
Viewpoint to Subject 1,25 res 

Comments St Elen hoes pk td — + 2o2En LAL 

SAN Le To THE pres EPGE 

{80-02/32-15]93C049 
| “



| STANDARD DATA FORM 
ue CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: SS 

on: 7s = | 
Observer: Brad Heimandollar 
Viewpoint Number: 4 | 

Sa 

PHOTOGRAPHIC DATA | 
Model of Camera Nikon F2 | 

Film Kodak Gold 200 

Lens (mm) | 13S 255 3. 3€£ 4 $62 5 £o 6302 

F-Stop 14 266 3.2.2 4_7 5 £6 62:2 

ASA 200 

— 
eee 

SUBJECT DESCRIPTION 

Headframe __ + Tailings Pond Railroad Siding 

Approximate Subject Elevation (G65 fr | 

Photograph No. /3-/S /6-/8 

Film Roll No. S$” | 
i 

Weather Conditions —S CLEAR, Sonny | 

oe Location TeSN KUzE See 36 SE YY Nw Ve 

DAC CALE 

Approximate Viewpoint . (640 + | | 

Elevation (msl) | | 

Observer Position: Superior Inferior | 

Bearing From Viewpoint to Subject $3“ ee 

Approximate Distance From | 
Viewpoint to Subject [,O rr | 

Comments Veetobounth : eave LALe 

Bpctlobin iD ~Thoperaatere Norton Hoe sn 
STAN UP Te Whe Boe OF THE Lpwe 

3.13-2-5 . 

(80-02/32-15193C049



STANDARD DATA FORM | 
- CRANDON MINING COMPANY 

- AESTHETIC IMPACT ANALYSIS: 

Date: TAN CS (LAAs | 
Time: HWSO 
Observer: Brad Heimandollar | © 

Viewpoint Number: ra 
as 

PHOTOGRAPHIC DATA 
Model of Camera Nikon F2 : 
Film Kodak Gold 200 

Lens (mm) 15S 2.35 3.39 4 §e 5 SD 6 SD 
F-Stop 14 2283 2 #466 5H 6§£ 
ASA | 200 | 
Sn 

SUBJECT DESCRIPTION oo 

Headframe >< Tailings Pond _ Railroad Siding 
Approximate Subject Elevation [Ele s f+ Ws! 

Photograph No:/3-/S /6-/B , . : 
Film Roll No. Ci | 
a 

_ Weather Conditions ZS? Cision B2Seawsy 

| _ / 

Viewpoint Location Ts4alz~e SEc a SE of NE- . 

Soutt Se (pia tin STBALE Laws : © 

Approximate Viewpoint SYHo t+ : , 

Elevation (msl) ee 

Observer Position: Superior Inferior | - 

Bearing From Viewpoint to Subject Ze” | 

Approximate Distance From — | 
Viewpoint to Subject BOR 

Comments Te COND/ p14 DEC — iy ve 

3.13-2-6 7 

{80-02/32-15}93C049



STANDARD DATA FORM 
. | CRANDON MINING COMPANY 

~ . AESTHETIC IMPACT ANALYSIS 

Date:_) Axl | [FA 4 
Time: _((10 } 

© Observer: Brad Heimagdoilar | 
Viewpoint Number: S 
anne 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 
Film Kodak Goid 200 —_ 
Lens (mm) 1 35 255 335 480 5 SO 6352 

F-Stop 14 276 328 4 4 =s$6 628 
ASA 200 | 

a 

SUBJECT DESCRIPTION | _ 

Headframe _ _ Tailings Pond Railroad Siding 

Approximate Subject Elevation (GCS frrst ) 
Photograph No! 3-(S /G-78 | , 
Film Roll No. _& | | 

nen 

_ Weather Conditions SOC _CLeeZr., Sent ~ | | 

Viewpoint Location T3S, KL 1212. E S233 MEY NE VY 

© Mics tir SE SovTH OF pour cud 

Approximate Viewpoint (BS Se4r : 

Elevation (msl) ee 

Observer Position: Superior ‘ NormaD Inferior . 7 

oO 
Bearing From Viewpoint to Subject B 2 | 

Approximate Distance From Co a | 
Viewpoint to Subject S. brs _ 

| Comments Lock ip ln 4iWLos ST4At Sé — Free LO 

IMalUiCuuer ir CELL 

Sar ucal oenihy = STAID OF pi~uee7> Lb DWOOCTY 

@ CerrDrsrs 

| | 3.13-2-7 / 

(80-02/32-15}93C049 |



STANDARD DATA FORM 

- CRANDON MINING COMPANY 
| AESTHETIC IMPACT ANALYSIS 

Date: anal 4 (495 | 

Time. __ fOY%O 
Observer: Brad Helmandollar | © 

Viewpoint Number: T 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 13S 235 3354156 5 S52 6$O 
F-Stop 18 256 3_4 4_¢ 5 356 62.8 _ 

ASA 200 

en 

SUBJECT DESCRIPTION : 

Headframe Xx Tailings Pond Railroad Siding 

Approximate Subject Elevation (6S ft | 

Photograph No. (<7 _%-¢C . | 

Film Roll No. __ 2 

a 

Weather Conditions (C0? COERL , Senmy 

Viewpoint Location Ts 2 Z x Nye Sel 

7 Sn Lore tfoeselk. Fee Leu © 

Approximate Viewpoint [Seo $¢ 

Elevation (msl) a 

Observer Position: Superior (ioral) Inferior | 

Bearing From Viewpoint to Subject So” 

Approximate Distance From i 

Viewpoint to Subject ZO ber 

| EAST _ 

Comments LODIL Ain Semel Dont Sunth Caer Lemp 

} bicvToen Lanin, iw THE Foe S 

AEE Noor Foreman Ry» Hoapirver(ComsiE ee 
STAND, TS THE Sout# OF Sane Lute (amo Teeter 

'S p rosyin ys” Conta. STAnif ©} 

| 3.13-2-8 . 

{80-02/32-15]93C049



| STANDARD DATA FORM 

- CRANDON MINING COMPANY 
. AESTHETIC IMPACT ANALYSIS 

Date: TAL U | ‘i | 

Time: _//30 . 
Oona Brad Heimandollar | 

Viewpoint Number: 22 
a 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 135 _ 23585 3.35 4 54 5 29 65° 

F-Stop 18 256 3 // 48 st 6 

ASA 200 

Se 

SUBJECT DESCRIPTION os 

Headframe _X Tailings Pond ~\ Railroad Siding 
Approximate Subject Elevation (66S f+ nici 
Photograph No. [-s_ 4- G . 

Film Roll No. => | 
Hn 

Weather Conditions A106? Senniy CLEAR 

Viewpoint Location Teo Ml ZZ Sex 22 Sw yy Swf 

© | Cox TE SS Fesr WteaTH © F Wee Lets (Cet wevuten! 

Approximate Viewpoint ISSO L+ : | 

Elevation | (msl) ce 

Observer Position: Superior Inferior o 

Bearing From Viewpoint to Subject US? 

Approximate Distance From | | 
Viewpoint to Subject ZO 

Comments Fm [zs DiREeTLy LAS CIipleé Lite THE 

Hens FitdyeZ 
at 

boretoeouti>- AG Eun — reece — 
COMFER{€ SworP — Sactcarouwis-~ h~i xe L@-R0 0D 

© COMMER STAND, 

3.13-2-9 - 

{80-02/32-15193C049



STANDARD DATA FORM 
L- CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: DOA! a LAR 7 
Time: (/7S 
Observer: Brad Helmandollar | | © 
Viewpoint Number: // | ) 

Rene ener eee eee eee eee eee a a neaaees 

PHOTOGRAPHIC DATA | 

Model of Camera Nikon F2 | : 
Film Kodak Gold 200 

Lens (mm) 150 2:5© 380 4 35 5 BF 6 FF | 
F-Stop 16 252 30 4_6 5_1/ 64 
ASA | 200 

SUBJECT DESCRIPTION . 

Headframe Tailings Pond Railroad Siding 
Approximate Subject Elevation /G6S 4% mis; | 
Photograph No. (“4 /O-/2 . 

Film Roll No. s | | 

_ Weather Conditions —[0 Stnriny Cheam. : 

| _ 

Viewpoint Location ISON 12 SEC 26 S074 Melt Cine EC 26 Sp ZL A [4 
oo Kop SS pra Sn? Caceie © 

Approximate Viewpoint (SSE 
Elevation (ms!) a 

Observer Position: Superior Inferior 7 

Bearing From Viewpoint to Subject (CO ; 

Approximate Distance From | 
Viewpoint to Subject c 3 yr 

Comments TMA _1s Direeizty SSE by 
— - 

Poe eT aw /papry rt — Pav pray Van 
Nar DlaR apa —STRMN pe Leear (PmuES 

3.13-2-10 

[80-02/32-15]93C049



STANDARD DATA FORM 

ae CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: Daal 4 (Aas 

6 Time: _/Z230 | 
Observer: Brad Helmandollar | 

Viewpoint Number: / 2. 
Se 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 135 2 35 3_385 4 $0 552 652 

F-Stop 17 2663 2.8 4_// 5_ 5 6 S.S 

ASA 200 

SUBJECT DESCRIPTION 

Headframe Tailings Pond Railroad Siding 

Approximate Subject Elevation [G6 S ye MS 

Photograph No. / -3 4-G 

Film Roll No. XH 
Sn 

Weather Conditions —-S Cigar Sonny | 

| | 

@ Viewpoint Location Toon Q13e Sec (2 MYO [4 NY /Y 

- VET. preeeoar 1th, Soure Chr e METEUGHA 

Approximate Viewpoint le~Colt : 7 

Elevation (msl) : 

Observer Position: si (Ser Inferior 

Bearing From Viewpoint to Subject OS ° 

Approximate Distance From | | 

Viewpoint to Subject Z.Spr~) 

Comments Team cewt pr prek — [Beuiplle OT 

Six vfarowid — C oy LES STARA 2s” | 

es 

3.13-2-11 - 

(80-02/32-15]93C049



STANDARD DATA FORM | 
. CRANDON MINING COMPANY | : 

~ . AESTHETIC IMPACT ANALYSIS 

Date: Dent 4 [22S 
Time: (Ze ° 

Observer: Brad Helmandollar | © 
Viewpoint Number: (9 

eee eee ener eee ee eee ee eee eee e ee eee eee eee ene een ee ee ee ee ee eee ee es 

PHOTOGRAPHIC DATA : 

Model of Camera Nikon F2 
‘Film Kodak ¢ Gold 200 

Lens (mm) 175 235 335 456 553 6 SO 
F-Stop 147 256 328 46 5 (/ 6. S.G 
ASA 200 
eee 

SUBJECT DESCRIPTION - . | 

Headframe _ X Tailings Pond Railroad Siding 

Approximate Subject Elevation (OG § $e, bes 

Photograph No./3-/5 /6-/8 | . 

Film Roll No. _S | 
eae 

_ Weather Conditions TS Bh Sony 

Viewpoint Location Fecal Cis SEL 22 Se fel Moff Yul ibo'/4 : 

| LAV eT en~. ISoat— Lpvnlddt © 

. 7 . Ce 
Approximate Viewpoint lelOst 

Elevation | (msl) eee 

Observer Position: Superior (Normal) Inferior 7 

oOo 
Bearing From Viewpoint to Subject [4 t 

Approximate Distance From Ss . 
Viewpoint to Subject Loken / Sm 

—— . 

Comments oer (SDL —hrezsit 

Vnevioh er wl ~ Fe tAITO TER Late 

(80-02/32-15193C049 :



7 STANDARD DATA FORM 

uc | CRANDON MINING COMPANY 

: AESTHETIC IMPACT ANALYSIS 

Date: DAKL 25 G95 
| 

© Time: OAloO 
Observer: Brad Helmandollar | 

Viewpoint Number: [UY 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) Se 250 380° 42750 5 25 6 25 

F-Stop 1 4 228 3 $-G 4_4 52.8 68.4 

ASA 200 

- SUBJECT DESCRIPTION | _ 

Headframe _-< Tailings Pond Railroad Siding : 

Approximate Subject Elevation (665 C+ psc . 

Photograph No. /@-Cl #2- 2+ 

Film Roll No. {3 
| 

Weather Conditions . Lo? HAZE Sartphy 
a 

° ° ° —T -_ S ( Ss / 

Viewpoint Location SCASIU3E SE€e32 Sf SWY¢ 

@ HAST SOLE of LAILE f~WETONI OF 

Approximate Viewpoint Leo tt. _ | 

Elevation (msl) a 

Observer Position: Superior (Kormal) Inferior 

Bearing From Viewpoint to Subject (QE - 

Approximate Distance From | 

Viewpoint to Subject GBM! __ _ 

Comments Vreetatownr/innoiic Feared Lay 

EActoe on, -LIATER LF Conuccnlss RNEPoTS STAAL. 

nnn ccc 

| 3.13-2-13 a 

[80-02/32-15193C049 | :



| STANDARD DATA FORM 
- CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: mans UW I1AR2S | 
Time: [215 

Observer: Brad Helmandollar | 6 
Viewpoint Number: (5 

Naeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee ee eee eee eee eee een 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 | , 
Film Kodak Gold 200 

Lens (mm) 13S 285 3 _37§ 4.SD 5 $6 6S$0 

F-Stop 14 22:8 3.56 456 5 2B 62.8 
ASA 200 | 
errr eee ee eee eee eee ee eee eee eee ee eee eee eee ee eee eee es 

SUBJECT DESCRIPTION - , | 

Headframe _X Tailings Pond Railroad Siding 

Approximate Subject Elevation (CES Y fr-rs/ 

Photograph No./3-/S /Z-/8 | . 

Film Roll No. of | 
Neen eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee eee ae 

_ Weather Conditions TS Stet 

Viewpoint Location T2Sn Rr FE Sez [uf Kio Ud Shy Yd | 

EAST sine oF Lars Cocenue “MAN TRL. Rn 
LrniDini, | 

Approximate Viewpoint L[Z10C f+ ' 

Elevation (msl) 

Observer Position: Superior ( Norma!) Inferior 7 

Bearing From Viewpoint to Subject 23S" | 

Approximate Distance From | 
Viewpoint to Subject a = I a 

Comments | Lee, Ro wLSs— Co zer [ya tep 

VKvse tesa cy xis - VF ote ware ter z ZY pati ran, Fyuser 

— 3.13-2-14 . 

(80-02/32-15}93C049 |



. DIAINVARY VAIA FURNIVI 

. CRANDON MINING COMPANY 

“ AESTHETIC IMPACT ANALYSIS 

Date: ~“MAl 24 /7TS 

Time: = /s7S 
© Observer: Brad Helmandollar ) 

Viewpoint Number: 2G . 
ne 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 , 

Film Kodak Gold 200 nN _ SB 

Lens (mm) 1 357 _ 2.3585 3_S5 4 = 5 39 6 

F-Stop 162 2-4 3_§& 4 8 5_S 4 6_F 

ASA 200 

Fa 

SUBJECT DESCRIPTION | 

Headframe ___ Tailings Pond __ ~~ Railroad Siding 
Approximate Subject Elevation 

Photograph No./3-7S" /“G-/K | 

Film Roll No. __// 
ee 

Weather Conditions 25° Cie Cop 

RY 

Viewpoint Location FESR ICISE Sé2 S54 StH 7 Ly) : 

© Fas, bette oF C7 Louth Menace LAKE 

Approximate Viewpoint | IGOGFR 

Elevation (msl) ns 

Observer Position: Superior Norma Anterior | 

Bearing From Viewpoint to Subject 2% Z.° 

Approximate Distance From 
Viewpoint to Subject ZX. BL ! _ 

Comments Tr~a WIN HEADrh so Ce IN bya AL _ THIS 

| PCL ee 

Cat®ovnt Lue - I-ozen/ Lucha 

Bocrienontt - Conte STAN UP Ta THE Eda! 

© Ck THe Lore (72s 

3.13-2-15 vs 

{80-02/32-15]93C049



DIAINUVARY VAIA FURNiVI 

; CRANDON MINING COMPANY 
” . AESTHETIC IMPACT ANALYSIS 

Date: DAN S IAes | 
Time: ©f40 | 

Observer: Brad Helmandollar | © 
Viewpoint Number: / 7] 
a 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 
Film Kodak Gold 200 

Lens (mm) 125 285 3275 #450 #=5 $6 $0 
F-Stop 12. 228 314 4 2 52-8 6), 
ASA 200 
a 

_ SUBJECT DESCRIPTION , : | 
Headframe _ Tailings Pond Railroad Siding 

Approximate Subject Elevation/GG 5 Gr ws | 
Photograph No./2-/S /6-/B | 

Film Roll No. b&b | 
naa 

_ Weather Conditions 3S? Ee Dre SeVALY | 

Viewpoint Location TBSN RBE Se 26 set Se Ys 

a 
Approximate Viewpoint Lo 40 fe : 

Elevation (msl) OT 

Observer Position: Superior Inferior 7 

o | 
Bearing From Viewpoint to Subject 220 

Approximate Distance From oe f | | 
Viewpoint to Subject . f. Ort | 

Comments & CUT) 62 6 VIS — Load/ BLE S250 Toe MH 

PniddBus -LPET RSobow a 

“Fecy lopoun Wy tes Conuiren STAM _ 

3.13-2-16 | 

(80-02/32-15]93C049 | “



| STANDARD DATA FORM 
| CRANDON MINING COMPANY 

; AESTHETIC IMPACT ANALYSIS 

Date: Dvrar 4 (GAS 
© Time: (su | | 

Observer: Brad Helmandollar 
Viewpoint Number: 1 | 
Se 

PHOTOGRAPHIC DATA - 

Model of Camera Nikon F2 : 

Film Kodak Gold 200 | 

Lens (mm) 1270 278 338 480 5 SD 632 

F-Stop 12 2283/7: 4 2 52.8 61947 
ASA | ~ 200 

Sa 

SUBJECT DESCRIPTION oo 

Headframe _ X Tailings Pond Railroad Siding 

Approximate Subject Elevation lees £+ ms! | 

Photograph No. [- 5 ¥ -G 
Film Roll No. Ss | | 

_ Weather Conditions (AS CUBS, Sautnty 

. eer ren 

© Viewpoint Location T2PS¢N ly ze SE~FT Nw (4 Sib Vi Ca 

—_—_ - 

Laren sezrient 2 CTH Ar Ste Tebes Cand 

Approximate Viewpoint [(eOQCEF 

Elevation (msl) 

Observer Position: Superior (Normal ) Inferior | 

Bearing From Viewpoint to Subject SLO 

Approximate Distance From _ | | 
| Viewpoint to Subject 5.5 7%! 

Comments eats a a — haar — lott HEz 

Unepur.orm Sta (>257?) 

Cc wAlO — SpLtnle~n 1 vALoOP>S i — 

| LAWS, 

3.13-2-17 

- (80-02/32-15193C049



STANDARD DATA FORM 
ue CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: Dantr 5S (77S 
Time: LOOCL 
Observer: Brad Helmandollar | © 
Viewpoint Number: had 
a | 

PHOTOGRAPHIC DATA _ 
Model of Camera Nikon F2 
Film Kodak Gold 200 

Lens (mm) 1275 2275 358 46532 5 Sf 6850 
F-Stop 128 2.2 3 14 4/4 #528 626 
ASA 200 
a 

SUBJECT DESCRIPTION 

Headframe __X Tailings Pond Railroad Siding 

Approximate Subject Elevation /GGS + msi 
Photograph No. (3-(5 (6-78 | | 
Film Roll No. __? 

eee ee ee ee eee eee eee een ee eee nee 

Weather Conditions aS Lee Ae, Senn 

Viewpoint Location FEW OBE SEc 30 Swoly seoly 

: East OCF Free CfFILE onl Sania CLE cnro™® 

Approximate Viewpoint lexi Fr 

Elevation (msl) | | a 

Observer Position: Superior | Normal) Inferior 

Bearing From Viewpoint to Subject ° 

Approximate Distance From | 
Viewpoint to Subject OZ 

Comments Leeann Kowpwhy 

LUPE —Areprvoen STAAL ee 

[SPebiarvrale — “ST2Ca op — CO cere Laem 

3.13-2-18 . 

(80-02/32-15]93C049 | ° |



STANDARD VAIA ruKM 

. CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: DA 25 (97S 
Time: mado 

© Observer: Brad Helmandollar | 

Viewpoint Number: 2O 
Ha 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 13S 226 3.35 4_$0 5_$% 6 $2 

F-Stop 18 2 3 £6 4_8 5 _4 6 S.C 

ASA 200 | 

Sa 

SUBJECT DESCRIPTION : | | 

Headframe _X Tailings Pond Railroad Siding 

Approximate Subject Elevation See (605 ++ ms! 

Photograph No. (3- (5° /G-/8 | 

Film Roll No. {4 : 

Neen eee sss 

Weather Conditions 10° Sontnt Y, CLEAR 

Viewpoint Location T36N fuze See 36 Ne Ye Ale Yel 

© TEAL OF LAtceiew Moub 

Approximate Viewpoint (FBeFr | 

Elevation (msl) 

Observer Position: Superio} Normal Inferior | 

Bearing From Viewpoint to Subject (Bo° __ 

Approximate Distance From 
Viewpoint to Subject G&.C mi 

Comments Ee eapomid- PAscrer, No weehy VEar7ATTon! 

| PUBACE - DEP FOGSSLONI IN TAPe GRAPHY ATURE 

| Atbiwwoo =n S Lh. 

@ TK Aciita Roum -LALE NETOA(nA/ LOPODEH Min@hEe LUNE 

3.13-2-19 | 

(80-02/32-15193C049 
-



. STANDARD DATA FORM 
” CRANDON MINING COMPANY 

: AESTHETIC IMPACT ANALYSIS 
aa ; 

Date: Ddal 24 (S98 
Time: (@(S | | © 
Observer: Brad Helmandollar 
Viewpoint Number: 2] 

eee eee eee ene eee eee eee ee ee ee ee eee ee ee ee ee eee ee es 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 p 
\ 

Film Kodak Gold 200 Ni o fHoyTe ‘S 
Lens (mm) 1 2 3 4 5 6 

F-Stop 1 2 3 4 5 6 

ASA 200 
eer 

SUBJECT DESCRIPTION 

Headframe xX | Tailings Pond Railroad Siding x 

Approximate Subject Elevation /‘GGS f+ —~5 | 

Photograph No. | | 

Film Roll No. | | 
eee ee eee eee ee eee eee ence e eee eee ee eee eee eee eee ee eee e eee eee eee eee es 

_ Weather Conditions SO CLEAR Sonny | 

| ( ( 
Viewpoint Location T 35H LIse See !2 DE Ve Sed @ 

Ker Sina Roary 

Approximate Viewpoint (5 © | | 

Elevation (msl) rt 

Observer Position: Superior Normal Inferior | 

eo 
Bearing From Viewpoint to Subject ZL 25 

Approximate Distance From | 
Viewpoint to Subject 2 s yi | 0.5 bn 

Comments Epeetnmounts —¢>(_-f> ust 

MUSdLs - oun Frets Leonie SAAD 

Ke ala® pu e >— L20epsD (2: PenSZIALe 

3.13-2-20 : 

{80-02/32-15]93C049 |



| STANDARD DATA FORM 

uo CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: TAN 24 1S | 
Time: /G/O | 

© Observer: Brad Helmandollar | 
Viewpoint Number: “22. , 

pe 

PHOTOGRAPHIC DATA 

Model of Camera | Nikon F2 : 

Film | Kodak Gold 200 
Lens(mm) 135 225° 3 35 48> 5 $5 6 SS 
F-Stop 12 228 3,4 4_C¢ #=5_C€B8 64 

ASA 200 
ee 

SUBJECT DESCRIPTION | 

Headframe _7 Tailings Pond Railroad Siding x 

Approximate Subject Elevation GGS fr ms! 

Photograph No. /--3_ 4-6 | | 

Film Roll No. _@—=S_ /2 

ne 

Weather Conditions BOP tye, COOW 
; 

Viewpoint Location | T35M CIZ3E SEC (7 se Yay sw ve 

© | Kostet Sipiniin oars Av- Ze EXCHAM ae 

Approximate Viewpoint (S40 +6 

Elevation (msl) 

Observer Position: Superion_ Normal Inferior . — 

; & 

Bearing From Viewpoint to Subject Z!+ 

Approximate Distance From | | 
Viewpoint to Subject SC, /Dhin , 

/ , 

Comments Ice s The Cantor Shoe ves 

OF THE EXCHANGE 

| fo@Zlafloolb — ABS ARG —No wosn Veco 

Pride — WOObED PREA-PWETLeND 
© Se | 

Bhetlourip-SPLIT Als AEA LITE Lhordrvens Boe petuné 

| 3.13+2-21 . 

{80-02/32-15]93C049



| SIANVAKY VAIA FrUKM | , 

7 : CRANDON MINING COMPANY | 

~ AESTHETIC IMPACT ANALYSIS 

Date: D4Al 24 [9S 
Time: 8 /G/e 

Observer: Brad Helmandollar | © 
Viewpoint Number: __— J. 

eee ee eee e eee eee eee ee eee een ee en ee eee ee eee ee ares 

PHOTOGRAPHIC DATA | 

Model of Camera Nikon F2 , 
Film Kodak Gold 200 > 

Lens (mm) 135. 235 335 4 £6 5 SB 6§& 
F-Stop i1Z¢e 2.4 3_2 4c 5 28 6 1. 
ASA 200 

SUBJECT DESCRIPTION | : 

Headframe Tailings Pond Railroad Siding Xx 

Approximate Subject Elevation (S@4 + 
Photograph No. /3-/5" /6-/B6 | | 
Film Roll No. #3 (3/2 

Weather Conditions SO? CLEAL, Scnsaly 

Viewpoint Location Tesni CI3€ See]? $E Vel Sto (Jey 

(QievTe SMiAtG C4, Site of Ac7Fewe C2 © 
EXLHANAE | 

Approximate Viewpoint [Isaort , 

Elevation (msl) Site cf CR Excupritine 

Observer Position: Superior Korma Inferior 

Bearing From Viewpoint to Subject _/75 ~ 

Approximate Distance From 
Viewpoint to Subject O. Cr; 

Comments ata LOUALIY Ala @ICOLTLRAL PLN 

BaculaRowwD - THe Cop Ger, STAID 

3.13-2-22 : 

(80-02/32-15193C049 | 7



STANDARD DATA FORM 
- CRANDON MINING COMPANY 

| | AESTHETIC IMPACT ANALYSIS 

Date: Dany 25 [ARS | 
6 Time: LeZoe | 

| Observer: Brad Helmandollar 
Viewpoint Number: 7 ZA 

ey 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 : 
Film Kodak Gold 200_ _ _ 
Lens (mm) 150 257% 3 $b 4275 535 62§ 
F-Stop | 12 228 3 1.49 4 Zz 5 28 6_l. 
ASA | 200 | 

eee eee eee eee ene eee eee eee ee eee eee ee ee ee as 

SUBJECT DESCRIPTION . 
Headframe x Tailings Pond Railroad Siding 

Approximate Subject Elevation LoS f+ msi 
Photograph No. (7-2/1 Z2Z-Z24 | | 

Film Roll No. _/@ | | 
eee eee ee eee e eee eee ee eee eee eee eee eee eee ee ee ee eee eee as 

_ Weather Conditions BOP Coen, SSeninyy 

—_—_., 

Viewpoint Location ISSN BIE Sec (Ss Su! Su Vif | 

© . Cheer cE Lee Sipinig Lowe 

Approximate Viewpoint [ COR 

Elevation (msl) 

Observer Position: Superior) Norma: Inferior 7 

Bearing From Viewpoint to Subject CH o* | 

Approximate Distance From | 
Viewpoint to Subject | $5.3 __ 

. 

Comments a gy ee 

Bs 100 € | Bae rtetovnla— Det nial, Togeweity 
UKEP Berncven STanje ee 

3.13-2-23 . 

(80-02/32-15193C049



STANDARD DATA FORM 
Le CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: ans 24 [99S 
Time: O24¢S 
Observer: Brad Helmandollar | © 
Viewpoint Number: _2 ; 
a 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 | : 

Film Kodak Gold 200 

Lens (mm) 135 2355 335 4 £6 =55e 6 SO 

F-Stop 156 2.4 =3 & =4W8eé 5_ 7 +68 | 
ASA 200 | 

SUBJECT DESCRIPTION 

Headframe __X Tailings Pond - Railroad Siding 

Approximate Subject Elevation L665 tt ms | 

Photograph No. !3 -/“F “é=/p | 
Film Roll No. 5 , 

Sn 

_ Weather Conditions 2S" Scamy Corse 

Viewpoint Location Tesh LE Sett SEY SE Vy 

Noert Chae oF Line luccer  l 

Approximate Viewpoint Kiefer 

Elevation (msl) ne 

Observer Position: Superior Inferior | 

Bearing From Viewpoint to Subject _2/ 3° 

Approximate Distance From | 
Viewpoint to Subject bo. Om 

Comments ne - LOGE SMOW COUERLED 

ACL ater ~ wWoohtD Cipjak LAISING Feoy~ 

EDA OF LALE. 

3.13-2-24 - 
{80-02/32-15193C049 |



STANDARD DATA FORM 

at CRANDON MINING COMPANY 

a AESTHETIC IMPACT ANALYSIS 

Date TAN 24 /99S5— _ 
Time: O4¢65° 

6 Observer: Brad Helmandollar | 
Viewpoint Number: _@. uy ; 
a 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 : 

Film Kodak Gold 200 

Lens (mm) 135 278 3 35 4 £0 5S 6 $0 

F-Stop 12.6 2 4 3_2 4_g 5 §.C 6 4 

ASA 200 
rr 

SUBJECT DESCRIPTION 

Headframe _ *¥ Tailings Pond Railroad Siding 

Approximate Subject Elevation /@2 $§ tems! | 

Photograph No.[-3 “%-G : - 

Film Roll No._& . | 
Sn 

_ Weather Conditions ZS Sonny Cree 

—_ -_ — | 

Viewpoint Location TSSAL KF IZE SE 25 Ale A SwZ/ 

@ esr STEP OA! STHSB 

Approximate Viewpoint [SO ++ 

Elevation (msl) a 

Observer Position: Normal Inferior | 

Bearing From Viewpoint to Subject Zzo° _ 

Approximate Distance From | 
Viewpoint to Subject | WA A~t 

Comments | ocEiplooMbs - WAYS(ags 1 SHEL 52S 

Yo INOCE - Vacs Y TH LOUK LA AZbwCODS 

(Sack loop -SE2i 6S OF LooDEéh FEBS _ 

| 3.13-2-25 

| [80-02/32-15193C049



STANDARD DATA FORM 

ue CRANDON MINING COMPANY 

| . AESTHETIC IMPACT ANALYSIS 

Date: an 2S Ipas 
Time: O7D4U0O 

Observer: Brad Helmandollar | © 

Viewpoint Number: _Z2S 
Pt | 

PHOTOGRAPHIC DATA | No ELEY 's 
Model of Camera Nikon F2 

Film Kodak ‘Gold 200 

Lens (mm) 1 2 3 4 5 6 

F-Stop 1 2 3 4 5 6 

ASA 200 
rrr 

SUBJECT DESCRIPTION | 

Headframe _ XJ Tailings Pond Railroad Siding 

Approximate Subject Elevation /O6 Ss 

Photograph No. : | . 

Film Roll No. | | 

Weather Conditions ie HAZY ) LA 

! - [ J 
Viewpoint Location (USE SECS NLO NG 7 a 

STEN [Sovurumey OF CAndon © 

Approximate Viewpoint | . 

Elevation (msl) [@7CO 

Observer Position: Superior Inferior 

oO 
Bearing From Viewpoint to Subject | BS: | 

Approximate Distance From S, 
Viewpoint to Subject CC. b=! et 

Comments Y THE p C_ Wweresssions 

l F Pee 

POIYXBN STANT IN IS AcY CaROYNS 

3.13-2-26 : 

{80-02/32-15]93C049 -



STANDARD VAIA FUKM 

- CRANDON MINING COMPANY 
oO AESTHETIC IMPACT ANALYSIS 

Date: JOAl 24 (795_ 
Time: _/O/70 

6 Observer: Brad Helmandollar : 
Viewpoint Number: _¢G . 

en 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 : 

Film : Kodak Gold 200 _ 
Lens (mm) 1s 235° 3 Ss 4. Ss oS _ Se 6. SS 

F-Stop 14 228 3.5.6 4 8 5 $6 6 11 

ASA 200 

Oe 

SUBJECT DESCRIPTION | 
Headframe _X Tailings Pond | Railroad Siding 

Approximate Subject Elevation (605. Le pry! 

Photograph No. /- $3 4-@ | 

Film Roll No. __ 7 | | 
eee 

_ Weather Conditions _ 25°  Sucity, Coe ’ | 

Viewpoint Location TBS Axx Sac 26 SECM WY 

© | Sw2 Aly SOSH (LA LoOokLovT Four | 

Approximate Viewpoint _ 3a tet . = 

Elevation (msl) Srerotes “Tete: Foon. VOR OF Fire Woe 

Observer Position: (Superior) Normal Inferior 

oO 

Bearing From Viewpoint to Subject 22> 

Approximate Distance From 257 | 
Viewpoint to Subject > w~| 

C a 
Comments Toth ROoN) - Semi vooners Fin Gees 

Bacy (Zou in - HooOED (Ei Deal S a 
ee 
Aas oF Tetniabo Dp soe 

| 3.13-2-27 oo 
{80-02/32-15]93C049 |



STANDARD VDAIA FUKM 

CRANDON MINING COMPANY 

- AESTHETIC IMPACT ANALYSIS 

Date: DAN 26 (995 _ 
Time: (00S 
Observer: Brad Heimandollar : , © 

Viewpoint Number: 2.'7- 
Sa 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 135 235 _3_3€ 4_se_ 5 £6 6 5° 

F-Stop 1 4 #229 3-64 4.28 5_47 6 2 

ASA — 200 | 
ee 

SUBJECT DESCRIPTION oo 

Headframe __ Tailings Pond Railroad Siding 

Approximate Subject Elevation (66.5 f+ r-s/ 

Photograph No. /-3? “&-G | 

Film Roll No. __ 7S 

am 

Weather Conditions (0° Clear, Sonaty veer BercuT 

Ee 

Viewpoint Location Tt N ZtzE Secs sew NEY 

Aeroar (Conf> | © 

Approximate Viewpoint (CU FH+ | 

Elevation (mslI) a 

Observer Position: Superioy Norma) Inferior 

Bearing From Viewpoint to Subject [70° 

Approximate Distance From : | 
Viewpoint to Subject 2.5 wrt | 

Comments Poe eintoup/ prac = ACnticoupew Lana, Mo Weohy 

VE Col TATIOAL 

TS ACIUa Cex rn P —-WMaTueg Comni Fee STAND C>2zs O 

3.13-2-28 | © 

[80-02/32-15]93C049 “



STANDARD DATA FORM 

ue CRANDON MINING COMPANY 
| | AESTHETIC IMPACT ANALYSIS 

—_— _ . 

Date ~4Al 25 [24S 
Time: _C3eo 

© Observer: Brad Helmandollar | 
Viewpoint Number: 2-& 

eee eeeeeeeeee nee eeee renee eee eee ee ee eee ee eee eee eee eee erence ee 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 : 
Film — Kodak Gold 200 

Lens (mm) 155. 255 355 4 55 59? 56 S$ 

ASA 200 
eee eeeeeeeeee eee eee ene eee eee ee ee eee eee ee ne eee ee ee eee ee 

SUBJECT DESCRIPTION... 

Headframe x Tailings Pond Xx Railroad Siding 

Approximate Subject Elevation /4 7S 4+~—s/ 
Photograph No. (-f¢ (O7/2. | 
Film Roll No. | . ——____—_—_—_ | 

_ Weather Conditions CS? Cle, Seo pn” | 

Viewpoint Location —T2S5rJ RIZE SEC 53 SeVd Alo Yel | 

© DEEP? Aus tore CopP 

Approximate Viewpoint lboo kt 

Elevation (msl) eee 

Observer Position: Superior CNormg)) Inferior 7 

Bearing From Viewpoint to Subject 280 ° 

Approximate Distance From. . 
Viewpoint to Subject 0.2 pw, 

Comments | Vnewictouus <The lomumnin Hin sccohs + Conupins 

vus— ELEVATION pK! TeBiewery Seep 

3.13-2-29 | 

(80-02/32-15193C049 |



L STANDARD DATA FORM 

“ CRANDON MINING COMPANY | 
| AESTHETIC IMPACT ANALYSIS 

Date Dany 2S /99S | 
Time C10 ) © 
Observer: Brad Helmandollar : 
Viewpoint Number. “24 
an 

PHOTOGRAPHIC DATA " | 

Model of Camera Nikon F2 Ni > 
Film Kodak Gold200 [NP 1 HoTos 
Lens (mm) 1 2 3 4 5 6 

F-Stop 1 2 3 4 5 6 

ASA 200 | 
ae On 

SUBJECT DESCRIPTION | 

Headframe Tailings Pond X Railroad Siding 

Approximate Subject Elevation (G 15 ee ns) 

Photograph No. | | | 

Film Roll No. oe | 
een 

Weather Conditions ZS5* CLEA Seoantary | 

Viewpoint Location Da Hots — San S CALE Cops e 
—_ -. 2) om - ‘OS; ; uN RISES NEW Sw Secs 

Approximate Viewpoint [ G2 5 +: to | | 

Elevation (msl) | 

Observer Position: Superio( Normal, inferior | 

Bearing From Viewpoint to Subject 2o* 

Approximate Distance From | 
Viewpoint to Subject LO 

Comments Secs Rep - Hatrdv200> S7HAls "Ble 

3.13-2-30 © 

(80-02/32-15]93C049



, STANDARD DAIA FORM 

- CRANDON MINING COMPANY 

; AESTHETIC IMPACT ANALYSIS 

Date: Dan: 24 (47S __ 
Time: (3oe 

© Observer: Brad Helmandoilar 7 

Viewpoint Number: _3& | 
NE 

PHOTOGRAPHIC DATA | 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 1.50 2 Sb 3_S6 4. SS 5 as 6 so 

F-Stop 14 #2228 3.8.6 4_" 52.8 656 

ASA 200 
Sn 

SUBJECT DESCRIPTION ae 
Headframe Tailings Pond Railroad Siding 

Approximate Subject Elevation 275 frr-s ! 

Photograph No. (@7-<l_ 227-2 4{ | 

Film Roll No. __ 7 

Weather Conditions CS Cee | Serntasy | 

Viewpoint Location TEN Bize See 32 NW Yd Sto 4 

© (PSST Stpex of Doucy Ley e 

Approximate Viewpoint [602 fy 

Elevation (msl) 

Observer Position: Superior Inferior 

Bearing From Viewpoint to Subject 7e_ 

Approximate Distance From | 

Viewpoint to Subject 0.5 pR, ee 

Comments Rovrip-veo2eal Lave 

INDLE - “wboe/Conlt FEL STAND 

lovrallf - (Loisisr 6 Pefa he Ary 

3.13-2-31 

{80-02/32-15]93C049 
-



STANDARD DATA FORM 
v7 CRANDON MINING COMPANY 

| - AESTHETIC IMPACT ANALYSIS 

Date: Dani § [SGS | 
Time: CGYSO 
Observer: Brad Helmandollar © 
Viewpoint Number: s/ | 

eee eee eee eee eee eee eee eee ee ee eee ne ee ee eee ee as 

PHOTOGRAPHIC DATA | 

Model of Camera Nikon F2 | 
Film Kodak Gold 200 | _ _ 

Lens (mm) 1f6 275 385 45° 589 6 45 
F-Stop 12 277 32.8 4-7 528 638.6¢€ 
ASA | 200 
ee 

SUBJECT DESCRIPTION oo 

Headframe Tailings Pond Railroad Siding _ | 
Approximate Subject Elevation (GUS rtrs| | 

Photograph No. (—-% (O-f2, -— . 
Film Roll No. ___| | 

Neen eee eee ee ee eee 

Weather Conditions TS Clee Sony 

iewpoi : Rise See 3) Seely SEY Viewpoint Location TEsSAl KI3E Se S/ SEY SESH 

bdecr Deep fez (AE @ 

Approximate Viewpoint leZor 

Elevation (msl) a 

Observer Position: Superior (Normal) Inferior 7 

Bearing From Viewpoint to Subject 35° 

Approximate Distance From | 
Viewpoint to Subject 1O pw, 

Comments EE Te Voth | Latte 

VR stout pain Haan won sup UP 
To TS ERoe oF THe Luye — Spe 
BIN CLUBSE Ks TO hola ene tt¥. © 

3.13-2-32 

{80-02/32-15]93C049 ,



SIANUAKY VAIA ruKMm 

. | CRANDON MINING COMPANY 

- AESTHETIC IMPACT ANALYSIS 

Date: yan 72H [99 
Time: (240 

@ over: Brad Helmandollar 
Viewpoint Number: _S & ; 

eee eee cence eee eee ee ene eee eee ee ee ee ans 

PHOTOGRAPHIC DATA | 

Model of Camera Nikon F2 : 

Film Kodak Gold 200 

Lens (mm) | 16> 2.82 3 $2 4 S85 5 3S 6 SS 

F-Stop 14+ 266 3.8 48.2 5&5 6 _Y 
ASA 200 

a 

SUBJECT DESCRIPTION | 

Headframe Tailings Pond _ ~ Railroad Siding 
Approximate Subject Elevation (6 7 °¢+~s | 
Photograph No. (-¢_ /O-/ 2. | 

Film Roll No. 7 " 

renner 

Weather Conditions ZS” Clear Sony ' 

Viewpoint Location Tssal ze Sec ze Ne yy SEK 

© LEST LITTLE Sans LAKE 

Approximate Viewpoint [StS FF | | 

Elevation (msl) a 

Observer Position: Superior Normal) Inferior 

Bearing From Viewpoint to Subject “70° 

Approximate Distance From | 
Viewpoint to Subject LCA 

Comments Voppeucta DUAL Piped ue Peon LALE 

Kee Vin Lourly Yoel Harn wsoon (COLE Ge STanh 

LY Te Dhe oe THE (4Ce 

3.13-2-33 
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: STANDARD DATA FORM 

uc CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: DAN 26 (494 
Time: AES | 

Observer: Brad Helmandollar | © 

Viewpoint Number: 7 
a | 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 _ 

Lens (mm) 155.235 i3.3F 4385 +5 35 6 3S 

F-Stop 12-6 2/14  3_2 464 5 278 6 2 

ASA 200 | 
Sn 

SUBJECT DESCRIPTION 

Headframe __ X Tailings Pond A Railroad Siding 

Approximate Subject Elevation (OCS tt rs 

Photograph No. _¢- lO | 

Film Roll No. LG | 
ae 

Weather Conditions ZO” CLEAR, Seninr 

Viewpoint Location TSFTAL RISE Se f SEW SE Uy 

vy Q - NO?TH o Lipa sere, Ce © 

Approximate Viewpoint (Glo fr 

Elevation (msl) a 

Observer Position: Superior Norma) Inferior 

Bearing From Viewpoint to Subject SOS? 

Approximate Distance From 
Viewpoint to Subject SS ro | 

Comments MAcxED Cornet. HACD weed STAALN (725 2 

| 

ee rr rc cS EP nnn 

3.13-2-34 : 

[80-02/32-15193C049 -



STANDARD DATA FORM 

_ CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date) Danl 2S (495 
Time: _ /foe0 
Observer: Brad Heimandollar | 
Viewpoint Number: S3A 
a 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 

Film Kodak Gold 200 

Lens (mm) 135 2.35 3355 4.42] 5S] 6 S$& 

F-Stop 12 228319 44% 5 2 6£:8 

ASA 200 

SUBJECT DESCRIPTION 

Headframe __— X Tailings Pond XX Railroad Siding 

Approximate Subject Elevation /6GS ++ p~s / 

Photograph No. /{- 24 | 

Film Roll No. -/G 
Se 

Weather Conditions (0° CLEAR, Sewn yY 

Viewpoint Location +35A1 RIZE SEA 2E SEY See Vel 

© ( OLAITY Q — Sovzv7 oF lLr/ 

Approximate Viewpoint [CZ2OLFE 

Elevation (msl) 

Observer Position: Superior Inferior 

; | 

Bearing From Viewpoint to Subject C BO | 

Approximate Distance From 
Viewpoint to Subject o. Opr! 

Sa@untin Sramid LM Ties Foecanoune Ruocus — Comments Sar nwifS tw 7 roeCaLO OnLP v 

ns 

3.13-2-35 | 
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STANDARD DATA FORM 
ue CRANDON MINING COMPANY 

| AESTHETIC IMPACT ANALYSIS 

Date: DAanL $ (YAS | | 
Time: lePee : 

Observer: Brad Helmandollar | | © 

Viewpoint Number: #*7 _“¢4 
ttt... 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 | 

Film Kodak Gold 200 

Lens (mm) 135 275° 3 FS 458 5 8S 652 

F-Stop 16 2 33564 48 5 _!l 6S 
ASA 200 

Pe 

SUBJECT DESCRIPTION os 

Headframe Tailings Pond _~X Railroad Siding 
Approximate Subject Elevation _/ bb VS 4 JS | . 

Photograph No. (7-2 (_ 22-24 | | | 

Film Roll No.2 | 
Pe 

Weather Conditions “Ss 7 CLE42, Co5c. 

Viewpoint Location Tee MIU3BE SEL So Sy y ¢ Sto Ve, 

EAST oF Erez. N CFPFYzE OK Sunis CHE Comh © 

Approximate Viewpoint 1G@O9O +4 : | 

Elevation (msl) a 

Observer Position: Superiog Normal “Tiferior bs | | 

Bearing From Viewpoint to Subject (07 * | ~ 

Approximate Distance From | | 
Viewpoint to Subject _. (.2 An) | 

— 

Comments bpeeon cunts ~(CrAhway 

; 3.13-2-36 . 
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STANDARD DATA FORM a 
a CRANDON MINING COMPANY 

. AESTHETIC IMPACT ANALYSIS 

Date: Jon 2 (FAS 
Time: _(e@Zy | 
Observer: Brad Helmandolilar 
Viewpoint Number: _¢ 5 . 

eee ee ee eee eee eee eee ee eee ee ee ee eee ee eee eee ares 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 : 

Film Kodak Gold 200 

Lens (mm) 155 2 FE 3 SS 4 SO 5 SH 6 SO 
F-Stop ~—§-1.22~2~«26—~ 2B 31 4 2B 5 2 6 
ASA : 200 

<a 

SUBJECT DESCRIPTION 

Headframe Tailings Pond x Railroad Siding 

Approximate Subject Elevation LE?S - E+ prs / 

Photograph No. 22- 2 _- | 
Film Roll No. __7S~ | 

_ Weather Conditions /0? CLEAR » Sominy 

Viewpoint Location _ tegnl USE Sew lo Nw Yd $2.7 

®@ | Cauarty W— Sourit OF LALS LUCEANLE 

Approximate Viewpoint (CBOFt | 

Elevation (ms]) i 

Observer Position: Superior (Normal Inferior 

: -O 
Bearing From-Viewpoint.to Subject CTS 

Approximate Distance From | 
Viewpoint to Subject — A -—/ a 

Comments---- —- Bee S( ze TF rn BR — HARK Weert $ aL THE 

| | SR de Vouzitouth (Sloc. TE tooo de Te 

ee nant a eae Kaci to ROOD 

3.13-2-37 ; 
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ae STANDARD DATA FORM 

CRANDON MINING COMPANY 

AESTHETIC IMPACT ANALYSIS 

Dates Dont 257 6 
Times (OY O | 
Observer: Brad Helmandollar | 

_ Viewpoint Number: SSA 
TT 

PHOTOGRAPHIC DATA 

Model of Camera Nikon F2 , 

Film Kodak Gold 200 | 

Lens (mm) 1$0 253 355 4 SS 5 SS 6 SS 
F-Stop 12 228 3/4 4286 5/4 6 2 
ASA 200 | | 

ee ree aa 

SUBJECT DESCRIPTION 

Headframe x Tailings Pond A Railroad Siding 

Approximate Subject Elevation . | | . 

Photograph No. f-@ | 

Film Roll No. _/Z __ | a | 
a 

- Weather Conditions (2? CLeme, Sen my 

iewpol Wise SEC26 NG YY SWYd Viewpoint Location | (SE a , 

DvITyY L/ KMloemTHt OF CO LK prt ci 

Approximate Viewpoint G50 ++ 

Observer Posititin: Superior Inferior 

Bearing From Viewptint to Subject 250" 

Approximate Distance From } 

Comnients = Foxtaro Sluts Siz Cosure! 

Feat Oro Wuedee —WehToe Gomi Fet. STi 

e 
3.13-2-38. | 
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