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1.0 EXECUTIVE SUMMARY 

| This report contains the results ofr an environmental 

| investigation at the City of Two Rivers' North and South 

7 Landfills in Manitowoc County, Wisconsin. The main purposes of <- 

| this investigation were to characterize the hydrogeologic setting ” 

, and provide preliminary information on the extent of organic 

_ contamination. 

| - The work conducted for this project included (1) drilling 17 | 
. boreholes, (2) installing and developing seven ground-water ~ 

monitoring wells, and (3) screening soil and ground-water samples 

| for organic vapors. 

7 The findings- indicate that the site is underlain by a low 

: permeability silty, clayey till that is interbedded with sand 

, units. Ground-water flow in the shallow interconnected sand units 
| is west towards the East Twin River. Ground-water within the deep 

sand is confined by the overlying till and also flows west | 
a towards the river. 

- Organic vapors were detected during drilling and in soil and 
- ground-water samples. Most detections of organic vapors occurred 

up and downgradient of the South Landfill. 

oo | | "op 

. | f 

. 1 
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. 7 

2.0 INTRODUCTION © 

| This report presents the results of an environmental 

| investigation of the City of Two Rivers North and South Landfill > 

sites located in northeast Manitowoc County, Wisconsin (Figure ~ 

a 1). The City of Two Rivers operated the landfills which, 

a according to Wisconsin Department of Natural Resources records, 

_ accepted unknown quantities of hazardous’ waste. The landfills 

oo were closed by placement of final cover in the mid-1970's. | 

" The objectives of this investigation were to characterize the 

a hydrogeologic setting and assess the extent of organic 

_ . . contamination within the soil and ground-water. To address these 

a | objectives, the scope of work included: 

1) drilling test holes to determine stratigraphy and 

Physical properties of soils, — " 

. 2) installing and developing shallow and deep ground-water 

| | . monitoring wells, and 

3) measuring organic vapor concentration of soil and 

- ground-water samples. 

- This scope of work and the specifications of field activities and 

Jot report preparation were delineated by the Wisconsin Department of 

; Natural Resources. ) 

¢ | | 
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so — 3.0 METHODS OF INVESTIGATION 

ve 3.1 Soil Borings 

Be The original boring program established by DNR for the North and 

oe South Landfill sites consisted of eight boreholes. However, 

fee because of subsurface conditions related to buried refuse and/or 

oe organic vapors detected during drilling, a total of 17 boreholes 

“gi were drilled at the locations shown in Figure 2. Seven of the - 

ee boreholes were completed as ground-water monitoring wells. The 

a8 remaining ten boreholes were properly abandoned. 

ae | All boreholes were drilled using an Acker AD2 with an 8-inch 

nee hollow stem auger. To prevent cross-contamination, all downhole 

ie drilling equipment was pressure cleaned before use. The deepest 

aoe borehole at each of the nested sites was sampled at five-foot 

ee intervals with a split barrel sampler in accordance with ASTM 

oe | method 1586-84. In addition, four shelby tube samples were taken 

ee | of representative soil layers for laboratory permeability 

a testing. ! | | 7 

Soa A geologic log was prepared by analyzing split-spoon soil samples 

we and drilling indications. After field inspections, representative 

Be | sample ‘sections were stored in plastic bags for subsequent 

oe analysis and material property testing. A total of eight samples 

ce were analyzed for grain size distribution. Finalized borehole 

oy logs which describe and identify soils are presented in Appendix 

eo | A. These logs include a description of lithology, grain size, a 

th | sorting, color (Munsell color charts), consistency and strength | 

fe (Pocket penetrometer), water occurrence, and blow count. Results oe 

He . of material property tests are compiled in Appendix B. | 

an In accordance with the safety plan (Appendix C), a Gastech NP-204 

eee * natural gas indicator was used to quantify combustible gas | 
ek “concentration during drilling. In addition, organic vapors were 7 

“= Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



wg cto . 

ae monitored using a HNu model PL101 with a 10.2 ev probe and a span 

et setting of 5.0. Measurements of gas and organic vapors were 

wie collected at the mouth of the uppermost section of hollow stem 

Oe auger prior to retrieval of soil samples.. The results of these 

Ms efforts are presented in Appendices A and D. 

oe To provide preliminary information on the presence of organic 

ee contamination, all soil samples obtained during drilling were 

oe screened for organic vapors. The results of this effort are ie 

Cae | compiled in Appendix D. | 

WEE: Several boreholes were initiated on the South Landfill which 

Le | subsequently had to be abandoned. Reasons for abandonment were 1) 

Os detection of organic vapors while drilling background wells, and 

28 7 2) presence of buried refuse at other locations. A total of ten 

mas | boreholes ranging in depth from 3 to 30 feet were abandoned in 

ntl this process. Shallow holes (less than 5 feet deep) were 

ES backfilled with cuttings; deeper holes were backfilled using a 

on cement grout. 

Be 3.2 Monitoring Well Installation and Development 

ae Monitoring wells were completed in three of the boreholes at the 

te North Landfill and four of the boreholes at the South Landfill. 
oe. . The locations and depths were specified by DNR and the 

ae installation of each conformed with specifications presented in . 

os DNR's Guideline for Monitoring Well Installation. " 

a The wells ‘were constructed of 2-inch ID, schedule 40, threaded 7 

aa flush-joint PVC pipe. Depending on depth and geology, a 5- or 10- 

“F820 foot «section of 0.010 inch mill slotted PVC was used for the | 
ae - sereen. The-bottom of each well was closed with a screw cap and ~ | 

ae the top with a_ slip cap. Washed silica sand was placed in the | 

cee | annulus to a depth of 2 to 3 feet above the top of the screen. In — 

sae | some instances, natural sand -cave-in was used. A 3- to S-foot 

ne 6 
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aa seal of quarter-inch volclay bentonite pellets was installed on 

Bo top of the sand pack. Thick bentonite slurry was used to backfill 

fy the annulus to a depth 2 to 3 feet from the surface. A 5-foot 

or long, 4-inch ID locking steel protective casing was placed over 

ce the PVC riser. The remaining annulus was filled with cement and a 

eee small conical cement pad was built up around the protective 

oe casing to shed surface-water away from the well. Appendix E 

om presents the well construction summaries. 

fale Following installation, the wells were developed. All wells 

io except DNR-6 were developed by bailing more than three well 

BE volumes, and observing the conductance and pH of the water. 

Bailing was performed using teflon and PVC bailers. All down-well 

fe equipment was thoroughly rinsed with distilled deionized water 

en before and after bailing. Daily readings of pH, temperature, 

So specific conductance and water level were obtained at each well. 

co - All wells except DNR-6 exhibited stabilized field water chemistry 

Bo values prior to sampling. Well DNR-6 could not’ be extensively 

eo developed due to the ,very low initial inflow of water to this 

eo well. Appendices F and G present’ the well development summaries 

Ba and the water level data, respectively. 

Loe 3.3 GROUND-WATER SAMPLING | | 

ee The wells were sampled using a three-foot, 1.66 inch ID teflon 

— : point source bailer attached to a downrigger using stainless 

ee steel cable. All downhole equipment was thoroughly rinsed with 

Bes distilled deionized water before and after sampling. All bottles, 

4 | except for metals, were filled directly; samples for metals were 

oo _ filtered in the field using a #24 glass prefilter and a 0.45 
fer : micron membrane filter set in a backflushing filter holder. Water 

BS level measurements, as well as pH, Cemperature and specific | 

Be conductance readings, were taken at each well, except at the 

ae ‘leachate riser. These field-measured water quality results are 

ee presented in Appendix H. All water samples were screened for 

sat Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS
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. ~~ 

ae | 
: 

oo . : e ° 

mo Organic vapors, the results of which are presented in Appendix D. 
oe . . 

. , 

oe All water samples were transferred to DNR for analysis. 
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dob | 4.0 FINDINGS 

OR: 4.1 Geology 

bec Six cross-sections were developed using information obtained in 

wee this investigation and from previously existing borehole data. | 

Po North-South sections through the landfill areas are presented in 

Be Figures 3 through 5 and east-west sections in Figures 6 through 

Ears 8. Locations of the sections with respect to the landfills are 7 

SEs shown in Figure 9. Because the cross-sections were developed 

ee primarily from existing data which do not allow till 

eRe identification, the legend was based on texture and not 

ate stratigraphy. The lithologic divisions used in the cross-sections 

vent | are 1) solid waste and surface fill, 2) sand and silty sand, 3) 

ei peat, 4) clayey silt and sandy silt, and 5) silty clay. 

en - In general, the cross-sections indicate the geology consists 

mks primarily of a silty clayey till interbedded with sand units. 

nt Based on regional information (Mickelson, et al, 1984), the tills 

ares are of the Kewaunee Formation which, in the area, is comprised of 

oo the Two Rivers, Valders Haven, and Ozaukee members in descending 

ate | order. These tills are described as silty units with the upper 

ae Two Rivers and Valders members being silightiy sandy ang the Lever 

ae Haven and Ozaukee members being slightly clayey. Differentiation 

a of the tills is based primarily on clay mineralogy because the 

SEES members appear very similar in color and texture. 

Pye . : 

aes A surficial sand unit occurs across the southern half of the 

HET investigated area. The unit averages approximately 5 to 10 feet | 

we thick and reaches a maximum thickness of 20 feet near the 

Bee . northwest corner of the South Landfill at borings No. 10 and 

Soe 7 BAO. oo | 

ee oo | | | ' 
SASS 7 A deep sand unit is present along the western edge of the 
x ge! | . . ° ‘ e , 

ce investigated area (Figure 5). The top of this deep sand occurs at 

eee | | : 7 | a | 

sl Bay! | | " 

eos , | | “cs:  Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



Coe an elevation of about 560 feet msl or 40 to 60 feet deep. It is 

a not certain if this unit is interconnected with the deep sand 

. encountered at DNR-1 (located at the northeast corner of the 

oe North Landfill). Grain size analyses of this deep sand indicate 

ma that it is well sorted averaging 86 percent sand, 11 percent 

ee silt, and 3 percent clay. 

Bo Between the surficial and deep sand, discontinuous sand units are 

oo : present. One unit occurs) near the southeast corner of the South - 4 

oe Landfill (Figure 8) and the other near the southwest corner of 

a the North Landfill (Figure 7). The units are approximately 10 _ 

oe feet thick and occur at a depth of approximately 20 to 30 feet. 

an Towards the west, both of these units outcrop oor are 

— interconnected with the surficial sand. 

wh 4.2 Hydrogeology 

Be Water levels were obtained from shallow and deep monitor wells at 

oa | the landfill sites on June 19, 1986. Based on these measurements, 

a a water table map (Figure 10) and a potentiometric map. of the 

Te deep sand (Figure 11) were developed. | _ 

a | In general, both maps indicate that shallow and deep ground-water 

oe flow is west towards the East Twin River. The horizontal 

woe gradients of the water table and potentiometric surfaces are 

wae 0.035 and 0.012 respectively. Vertical gradients are downward and | 

oe : range between 0.63 and 0.34. | | - 

ae - Monitor well DNR-10 1was completed in a sand unit between the _ - 

ee surficial and deep sands. Water level elevation in this well 

es : occurs between the elevation of the water table and 

ve | potentiometric. surfaces and was, therefore, not included in - | 

Soe either of the contour maps. | | / | | 

oad | Based on laboratory tests, the permeability of the silty clayey 

aoe till ranges between 2 x 10°® to 2 x 1077? cm/sec. Although 

ok | a 17 | 
Bee | | f . 
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permeabilities were not run on the sand units, they are presumed 

to be much higher (i.e., in the range of 107% to 10°* cm/sec). 

7 4.3 Organic Vapor Concentrations _ 

Bo The results of the organic vapor screening are presented in plan 

, view in Figure 12 and are tabulated in Appendix D. Organic vapor 

os concentrations shown are highest values recorded. Measurements 

| . were obtained through the hollow stem auger during drilling, and 

. of the soil and water samples collected as part of this program. 

_ In general, most detections of organic vapors occurred around the | 

South Landfill. The highest value recorded in the hollow stem 

. auger was 10 ppm at borehole DNR-8F. Only one soil sample had | 

| detectable organic vapors with a value of 0.3 ppm at DNR-10B. The 

a head space of three water samples had detectable levels of 

organic vapors : 3.8 ppm at DNR-8, 0.7 ppm at DNR-7, and 0.2 ppm 

at DNR-5. (It should be noted that measurements at DNR-8 and DNR- 

| 7 were made by DNR personnel and with a different HNu 

instrument.) A value of 5 ppm was recorded for the sample taken | 

| at the leachate riser west of the North Landfill. | 

. 20 | 
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| | HSI BOREHOLE LOG 

ABBREVIATIONS AND SYMBOLS 

| Column Headings - 

, DEPTH: Borehole depth in feet below grade. | | 

: SAMPLE: Type of soil sampling methods. | 

| : N VAL: N Value (Standard Penetration Resistance). Sum of the _ " 

| number of blow counts required for the second and third 

six inches of split spoon penetration. / 

/ % CH4: Percent combustible gas by volume using a GASTECH Model 
| NP-204 standardized with methane. 

HNu Soil/ ee 
a HNu Air: Concentration in part per million (ppm) volatile 

| organic components using a HNu Model PL-101 with a 10.2 

. ev probe and:a span of 5.0. 

Miscellaneous Abbreviations | 

penetration: penetrometer reading, values in pound per square 

. inch 

SS: Standard (18 inch) split spoon 

SH: Standard (3 inch ID) Shelby tube | 

| | TD: Total depth (feet) 

oe OD: Outside diameter (inch) 

a ID: Inside diameter (inch) TN 

oe ft. msi: Feet above mean sea level Oo . 

| | ND: Not detected " 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



" | | Page 1 of 1 

BOREHOLE LOG | 

_ Project: Two Rivers Landfills (148E06103) Borehole ID : — ONR-3 

Location: _Two Rivers, Wisconsin Logged by:_____ Thomas P. Van Biersel 

| LOCATION: 0+65S, 2+75W DRILLER: Pittsburgh Testing START END - 

- : DATE: 6/2/86 6/3/86 

i GROUND ELEV.: 646.3 ft. msl RIG: Acker AD2 | 

- | TIME: 1657 1725 

a, TOTAL DEPTH: 20.5 feet BIT(S): Hollow Stem Auger - 

- | COMPLETED AS: Monitor- 

| BOREHOLE DIAM.: 8 inches OD FLUID: | ing well installed 

» Jo] stn HNu| HNu : 
E A $s 

, P Mi; V 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

| T P A I I : 
; Hj LAL LL R | | 

PPR. E ppm} ppm 

rs the 
| - PP tT ft po 4.0-5.5°: Silty clays red (SYR 4/4), trace of gravel, 

| calcareous, dry; hard brittle, penetration: 

s [ss [1 [wo |wo [yo | FS 

10 ss [13 [No [no | no 9.0-10.5°: Clay,» silty» trace of gravel (scattered 
/ pebbles), red (10YR 4/3), scattered pockets 
- PP Pt fp . | of oxidized silt,» calcareous;s moist, plastic» 

= penetration: 1.25-1.75 

18 {ss |15 [no |no | no 
- 10.5-14.0°: Clay as above. . | 

” : 14.0-15.5°: Clay, as above, silty, calcareous, reddish | a Sete ——~ Sige KSYR S/Sbe ache te herds penetration: 
— EPP a | 

, i9.0°: Rock or hard layer sPPPPr_i” 
co 19.0-20.5’: Clay as above, silty: reddish brown, 

. Pf tf fof calcareous,» hard» penetration: 2.5-3.5 

_ Hydro-Search, Inc. a, | HYDROLOGISTS-GEOLOGISTS- ENGINEERS



Page 1 of 1 
BOREHOLE LOG 

Project: Two Rivers Landfills (148E06103) Borehole ID : DNR-5S | 

Location: Two Rivers, Wisconsin Logged by: Thomas P. Van Bierse] 

LOCATION: 1+90N, 13+90W DRILLER: Pittsburgh Testing START END ~ 
| ) DATE: 6/2/86 6/2/86 

| GROUND ELEV.: 601.6 ft. msl | RIG: Acker ADZ2 
7 : TIME: 1345 1633 

TOTAL DEPTH: 11.5 feet BIT(S): Hollow Stem Auger | 
| | COMPLETED AS: Monitor-_| — 

BOREHOLE DIAM.: 8 inches OD FLUID: ing well installed 

totlst|n HNul HNu | . 
|eTA S$ ° 

oo Piuly 0 A MATERIAL DESCRIPTIONS AND COMMENTS 
: TI PIA I I , 

HI LIL L R | : 
— P FROY OE Ppmi ppm 

0 Pf ff po! See Borehole Log of DNR-6 

s| | | | | | 

| ss te 
ast | | | 
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~ | | Page i of _2 

Project: Two Rivers Landfills (148606103) | Borehole ID =: — ONR-6 

Location: _Two Rivers» Wisconsin Logged by:____ Thomas P. Van Biersel_ 

| LOCATION: 2+00N, 13+90W ' DRILLER: Pittsburgh Testing START END ~ 

i DATE: 6/2/86 6/2/86 

| GROUND ELEV.: 600.9 ft. msl RIG: Acker AD2 

| TIME: 1120 1330 

| TOTAL DEPTH: 4S feet BIT(S)3 Hollow Stem Auger 

20 COMPLETED AS: Monitor- 

| BOREHOLE DIAM.: 8 inches OD FLUID: ing well installed : 

. - | oTstn HNu] HNu | 
| E A $ 

P 4 Vy 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

TT) PI] A. I I . | 
H L L L R 

| ft.| E | ppm; pom | 

eff Ter ere 
| 1.0°-4.0°: Clayey sands coarses well rounded» some 

PPP tf gravels brown (10YR 3/4), unconsolidateds wet, 

oxidized | , Te[efepele |... 
| Py TT po 4.0-5.5’ : Oxidized sand as above; penetration: 1-0.5 

| 6.0-9.0’ : Organic rich clayey sands some gravel, hele fefelo Stan 
a Pt Pf fo 9.0-10.0° : Sand as above, light brown (10YR 4/3); well 

gorteds oxidizeds penetration: 0; 10-10.5’: 

- PP Pf pp 11.0" : Clay; calcareous» pale gray (10YR 6/4), well | 

" | sorted, plastic, penetration: 0.5, moist. 

zo sw | [wo [No | xo 
“ 21.0°: Clayey silt, pinkish gray (7.SYR 6/2); 

* Pf ff pe calcareous: moist, brittle, penetration: 

® 
1.0 | sisfefelele |. 

a 24.0-25.5’: Silty clays trace of gravels light brown 

a PP ff fo (10YR 4/2); very uniforms moist; plastic». 

; penetration: 0.25-0.6 

30 |ss | @ [wo [no | no ; 29.0-30.5’: Silty clays as aboves siltier towards 30.5’; 
; Pf fp fp moist, brittle along silt lenses (thin; 

penetration: 0.25-1 , 

ss |ss | @ [wo [wo | no | 34.0-35.5’: Silty clay» light brown (7.5YR 4/2); trace of | 

Pt ft fp | sands uniform: 2" silt layer at 35’, moist; 
| plastics penetration: 0.25-1 

aa fs ]a3 [xo fo | no 
Hydro-Searcn, Inc. | - HYDROLOGISTS-GEOLOGISTS-ENGINEERS 
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. | Page 2 of 2° 

BOREHOLE LOG 

Project: Two Rivers Landfills (148E06103) Borehole ID : ONR-& 

Location: Two Rivers, Wisconsin | Logged by: Thomas P. Van Biersel 

LOCATION: 2+00N, 13+90W DRILLER: Pittsburgh Testing | START END ~ 

: | DATE: 6/2/86 6/2/86 

, GROUND ELEV.: 600.9 ft. msl RIG: Acker AD2. 

. | | TIME: 1120 1330 

TOTAL DEPTH: 45 feet BIT(S):3 Hollow Stem Auger 
| COMPLETED AS: Monitor=— | ~ 

| BOREHOLE DIAM.: 8 inches OD FLUID: ing well] installed 

tots |n HNu| -HNu -|. 
- E A S ° 
.- P MiVv 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

T P A I I - . 
Oo Hi L L L R 

| ft./ E ppm ppm 

" ti] 37.0-41.0°: Sands silty» fine to medium grained, wel] 

45 Pt pf po _ roundeds light gray (10YR 5/2); unconsolidated 

{Tye 
ot | tt 

_.  Hydro-Searcnh, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



" | Page 1 of 1 

BOREHOLE LOG 

Project: _Iwo Rivers Landfills (148606103) Borehole ID : DNR-7 

Location: _JTwo Rivers: Wisconsin = sits” Logged by: Thomas P. Van Bierse] 

: LOCATION: 8495S, 16+95W DRILLER: Pittsburgh Testing START END - 
| | DATE: 6/13/86 | 6/13/86 

-. | GROUND ELEV.: 613.4 ft. msl RIG: Acker AD2 
- | TIME: 0730 0920 

| TOTAL DEPTH: 22 feet BIT(S): Hollow Stem Auger | 
. COMPLETED AS: Monitor- 

BOREHOLE DIAM.: 8 inches OD FLUID: ing well installed 

- ~~ tolstn HNul HNu ~ 
. feta S 7 | 

piwivy 0 A _ MATERIAL DESCRIPTIONS AND COMMENTS 
. [tLe ya I I ; 

- H} LIL L R 
 - «F Ft.] E ppmi ppm | 

a 0 PPP fp See Borehole Log of DONR-8G 

st tT | | | 

of | | | [| 

~oast | | fff. 

mo] {| | tt 
s TET Ey yp een 
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Page i of _i- 

BOREHOLE LOG | 

Project: Two Rivers Landfills (148E06103) Borehole ID : DNR-8 

| Location: Two Rivers» Wisconsin Logged by: ___——s_— Thomas P. Van Biersel_ 

_ LOCATION: 8+90S, 16+65W DRILLER: Pittsburgh Testing — START END - 

| DATE: 6/11/86 | 6/13/86 

ae GROUND ELEV.: 613.4 ft. msl RIG: Acker AD2 

| TIME: 1035 1420 

— TOTAL DEPTH: 65 feet BIT(S): Hollow Stem Auger 
COMPLETED AS: Monitor-. | . 

| BOREHOLE DIAM.: 8 inches OD FLUID: ing wel] 

tots |n HNu| = HNu | : a 
: E | A $ _ 

a Pj Mi] V O- A MATERIAL DESCRIPTIONS AND COMMENTS 
a T}] PIA I I | : | 

: H}| LIL L R 
FRAY EE ppm ppm 

© PT we or tees 
| fovafaal ont See Borehole Log of DNR-8G | 

10 {| |wo [ro | ons 

20] | [wo wo | no 

so] | fo] | 

of | wo] | oe 
ee oe | 

so} {| |wo] fos 

Pa : 
tt et pee oo 
mt | tt | 
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" 7 | Page 1 of _1 

BOREHOLE LOG : 

Project: Two Rivers Landfills (148E06103) Borehole ID ; ONR-SA 

 Lecation: _Two Rivers, Wisconsin _ Logged by: Thomas P. Van Biersel 

| LOCATION: 7+15S, 13+15W DRILLER: Pittsburgh Testing START END - 

- 7 DATE: 6/6/86 6/6/86 

| GROUND ELEV.: 620.1 ft. msl | RIG: Acker AD2 | 

| | TIME: 1231 1240 © 

. TOTAL DEPTH: 3 feet BIT(S): Hollow Stem Auger : 

yO COMPLETED AS: Filled 

-. | BOREHOLE DIAM.: 8 inches OD FLUID: with cuttings 

- ° | p]s|n HNu| HNu 
El A S 

| ptlalfyv 0 A MATERIAL DESCRIPTIONS AND COMMENTS 
TI Pl A I I . | 

| HI} LIL L R 
- ft.|] E ppm ppm 

| a 0-3.0° : Fill with garbage (wood, glass; metal: etc) 

of EE 
ee a ee 

s| } ttt 
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: | | Page 1 of 1~ 

BOREHOLE LOG | 

| Project: Two Rivers Landfills (148606103) Borehole ID : ONR8-B 

 , Location: Two Rivers, Wisconsin Logged by: Thomas P. Van Bierse] 

LOCATION: 7415S, 13+8SW DRILLER: Pittsburgh Testing START END - 
| DATE: 6/6/86 6/6/86 

-. | GROUND ELEV.: 617.9 ft. msl RIG: Acker AD2 
7 , TIME: 1245 1252 

| TOTAL DEPTH: 3 feet BIT(S): Hollow Stem Auger 

: COMPLETED AS: Filled .|. 
_ BOREHOLE DIAM.: 8 inches OD FLUID: with cuttings 

 |toplstIn HNul HNu -|. 
Tela S 

: piwlvyv 0 A MATERIAL DESCRIPTIONS AND COMMENTS 
' |r} pla I I . | 

HI LIL L R 
| FRO CE Ppm| ppm 7 : 

° pt} tt | 0-3.0': Fill with garbage (wood, metals glass,» etc.) 

of | fT ft ft 
EEE se 
s| | | | | 

{ttt | 
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. | Page 1 of ji 

| BOREHOLE LOG | 

- Project: Two Rivers Landfills (148E06103) Borehole ID : ____DNR-8C 

Location: _Jwo Rivers, Wisconsin Logged by:___ Thomas P. Van Biersel_ 

7 LOCATION: 7+00S, 14+35W DRILLER: Pittsburgh Testing START | END ~ 
DATE: 6/6/86 6/6/86 

+ | GROUND ELEV.: 616.8 ft. ms] RIG: Acker AD2 

— | TIME: 1255 1301 
, TOTAL DEPTH: 4 feet BIT(S)3: Hollow Stem Auger 
woe COMPLETED AS: Filled 

/ BOREHOLE DIAM.: 8 inches OD FLUID: — , with cuttings 

. o/sIfN HNu| HNu | 
| EIA S$ : , a 

Piwm|y 0 A | MATERIAL DESCRIPTIONS AND COMMENTS 

| TI PTA I I 
_ Hi LCI L L R 

. ft.] E Pom ppm | 

- ttt] 0-4.0° : Fill with garbage (woods glass,» metal, etc.) 

of | | ff 
EEF a ret 

s| | | | | 

‘fT tt 
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| | Page j of j 

BOREHOLE LOG 

| Project: Two Rivers Landfills (148606103) Borehole ID :; ONR-8) 

Location: _Two Rivers» Wisconsin Logged by: Thomas P. Van Biersel 

| LOCATION:  6#40S, 14+50W DRILLER: Pittsburgh Testing START END - 
a DATE: 6/6/86 6/6/86 

. GROUND ELEV.: 616.5 ft. ms! RIG: Acker ADZ | 

oe TIME: 1305 1310 

/ TOTAL DEPTH: 4 feet BIT(S): Hollow Stem Auger 

oe COMPLETED AS: Filled -[{. 

BOREHOLE DIAM.: 8 inches OD FLUID: | with cuttings 

~~ totstn HNu| HNu | : |. 
- E A S 

- P MiV 0 A | . MATERIAL DESCRIPTIONS AND COMMENTS 

 |ttela I I | | 
H L L L R : 

| ft.7 E Ppm ppm | . 

a ttt | 0-4.0°: Fill with garbage (wood, glass» metal, etc.) 

es ee ee 
TE] oe a 

s| | | | | 

tT tT tT Tt ; 
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| | Page _1 of 1 

| BOREHOLE LOG | 

Project: Two Rivers Landfills (148E06103) Borehole ID : ____ONR-8E 

_ Location: Two Rivers» Wisconsin Logged by:______— Thomas P. Van Biersel_ 

| LOCATION: 6+55S, 15+40W DRILLER: Pittsburgh Testing START END - 

a | DATE: 6/6/86 5/6/86 

| GROUND ELEV.: 613.5 ft. msl RIG: Acker AD2 
, | oe TIME: 1312 1315 

os TOTAL DEPTH: 5 feet BIT(S): Hollow Stem Auger 

" | | COMPLETED AS: Filled 
ae BOREHOLE DIAM.: 8 inches OD FLUID: with cuttings 

- *lols|n HNu| —HNu | | 
E A Ss : 

oe P M V 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

| T P A I I 

fH} ute L R : 
6 LPR OE ppm) ppm | | 

; pt tt | 0-5.0° : Fill with garbage (wood, glass, metal, etc.) 

of | Tt 
pitt] oe... 

st TT 
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: Page 1 of _1_ 

BOREHOLE LOG | 

Project: Two Rivers Landfills (148606105) Borehole ID : — ODNR-8F. 

Location: _Two Rivers: Wisconsin 0 Logged by:___ Thomas P. Van Biersel_ 

LOCATION: 6+20S, 15+70W DRILLER: Pittsburgh Testing START END : 

— - DATE: 6/6/86 6/6/86 

| GROUND ELEV.: 612.9 ft. msi RIG: Acker AD2Z 

a | TIME: 1317 1322 

TOTAL DEPTH: S feet BIT(S): Hollow Stem Auger | 

oe | COMPLETED AS: Filled -| - 

BOREHOLE DIAM.: 8 inches OD FLUID: with cuttings 

tots {n HNu} HNu |. 
| Te A $ 

| PieM{ Vv 0 A MATERIAL DESCRIPTIONS AND COMMENTS | 

7 T P A I I | 

ce, Hj} LIL L R 

oo ft.}| E ppm ppm 

ot tf foe ' Q-5.0': Fall with garbage (wood, glass,» metals etc.)s 

a 0 PPP fp strong odor of hydrocarbon,» HNu reading in 

| the boring of 10 ppm and G.8 ppm 3° above “Cee end 
STOTT Te] 5 en 

Hydro-Searcn, Inc. | HYDROLOGISTS-GEOLOGISTS- ENGINEERS



. | : a Page 1 of 2 

: BOREHOLE LOG 

Project: Two Rivers Landfills (148E06103) Borehole ID : _ONR-8G 

. Lecation: _Two Rivers; Wisconsin Logged by:_____ Thomas P. Van Biersel_ 

-| LOCATION:  8+75S, 15+70W DRILLER: Pittsburgh Testing START END : 
: | | DATE: 6/7/86 6/13/86 

—_ GROUND ELEV.: 613.3 ft. msl RIG: Acker ADZ 
TIME: 1435 1600 

: TOTAL DEPTH: 65 feet | BIT(S): Hollow Stem Auger | 
7 ° | COMPLETED AS: Neatly 

BOREHOLE DIAM.: 8 inches OD FLUID: | | grouted 

~ ° | otstn HNu| HNu | | | 
| E A $s 

Pp M V 0 A | MATERIAL DESCRIPTIONS AND COMMENTS 

T P A I I ; 

H L L L R | | 

ft.} E ppm ppm 

ee  Searars 
10 ss |12 [No [No | 0.4-0.5 4.0-5.5’: Sands fine graineds trace of silt and clays 

well sorteds uniforms wets unconsolidated: efit fe fe [oe ae osc’ in 
: 20 ss [16 |o.2)N0 | 4.0 | 8.0’; Organic rich layer of sand 

| ss | 9 [no no | 3.4 | 9.0-10.0°: Fine sand» trace of silts greenish gray 

oe : (SYR 5/2), wets soft: 10-10.5’: silty clay» 

ss stiff, penetration: 3.5-4.0 - Tafatehe ss 
oe. 14.0-15.5’: Silty sands fines interbedded with silty 

| 40 jss 14 [No Jno] 7.0 clay layer,» wet, uniform (clayey at top; 

[su [ [no [o [no ee person 
- 19.0-20.5°: Interbedded clay and silt as above: silt is 

a 30 ss | 3 [no [no | no sandy» clayey, calcareous, uniform, light 

| - brown (10YR 5/2); penetration: 6.753 clay 
. ss |78 [yo [no | wo is silty» calcareous, trace of gravel» gray 

. (10YR 4/1); penetration: 1.75, wets stiff 

co [ss |27 xo [no | No 
- 24.0-25.5’: Buried root horizons clayey silt, calcareous: 

calcareous silt | i 7 : 29.0-30.5’ 3 Sandys clayey silts uniforms brown (7.5 YR | 
: Pt top fo 5/2)5 stiffs penetration: 2.75; wet 

-. Hydro-Search, Inc. : HYDROLOGISTS-GEOLOCISTS-ENGINEERS /



| Paqe 2 of 2 

BOREHOLE LOG | 

Project:  _Two Rivers Landfills (148E06105) Borehole ID : __ONR-8G 0 

Location: Two Rivers» Wisconsin Logged by: Thomas P. Van Biersel 

| LOCATION: 8+75S, 15+70W DRILLER: Pittsburgh Testing START | END - 
— DATE: 6/7/86 6/13/86 

| GROUND ELEV.: 613.3 ft. msl RIG: Acker AD2 

| TIME: 1435 1600 

TOTAL DEPTH: 65 feet BIT(S): Hollow Stem Auger : 
| COMPLETED AS: Neatly -/] - 

; | BOREHOLE DIAM.: 8 inches 00 ' FLUID: grouted 

D S$ N HNu HNu |}. 

E A $ 

a P M Vv 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

| T }] P A I I | 

| H L L L R 

 FFt.t E ppm Ppm 

| ptt tt 34.0-35.5’: Silty clays trace of gravel, calcareous: 

| PP ft ff reddish brown (SYR 4/3), uniform 

et ty oe 
Pt ff yo 45.0’: Reddish brown clay as above 

49 .0-50.5° : Very clayey silt, calcareous» light brown 

| 0.1-0.5;3 $54.0-55.5’: silt as above, less 
: Pf of fp po clayey, hard, wet, interbedded with reddish | 

et tt _— 
os Pf | ft 57.0’ 3 Sands fines light gray i, . 

| 59.0-60.5’: Sands fines some silt (10%), calcareous, light ” 

oo pt ff fo | gray (10YR S/1);, wets softs unconsolidated 

Hydro-Searcn, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



Page 1} of i 

, BOREHOLE LOG 

Project: _Two Rivers Landfills (148506103) Borehole ID: ___DNR-2. 

: Location: _Two Rivers, Wisconsin ss Logged by: Thomas P. Van Bierse} 

a LOCATION: 12+35S; 4+30W DRILLER: Pittsburgh Testing START END ~ 

| DATE: 6/4/86 6/5/86 — 

> | GROUND ELEV.: 638.7 ft. msl RIG: Acker AD2 

— | TIME: 1405 1930 

| TOTAL DEPTH: 25 feet BIT(S): Hollow Stem Auger 

an COMPLETED AS: Monitor- 

, BOREHOLE DIAM.: 8 inches OD FLUID: ing well installed 

~ “| Dy] SIN HNul HNu | : 
| E A $ \ 

P M V 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

: T P A I I | 

_ H L L L R | 

| ft.] E ppm ppm 

SO | ttt 0-4.0° ;: Silt; clayey, light brown to gray and 

0 Pt tp po brown silty clay» plastic and moist 

PP ppp 4.0-5.5' ; Silty sand, fines light brown (1OYR 5/4); 

wet, soft; at 5.5’: silty clay» brown Jefe fe fel sieree 
| PP ff fo 9.0-10.5’ : Clays light brown (SYR 4/3), interbedded 

| | with silty clays light grays wet, calcareous: 

7 Pt tf fo 14.0-15.5°: Clay» siltys reddish brown (SYR 4/3), 

| : calcareous, wets interbedded with <1" to 4" sel fefe pe iter 
. a PP tf ff | 19.0-20.5°: Silts light grays wet, softs calcareous; 

7 penetration: 1-1.75:; well sorted: uniform: 

- PEPE oy... 

Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



| Page 1 of _1- 
| BOREHOLE LOG 

Project: Two Rivers Landfills (148606103) Borehole ID : DNR-10 

Location: Two Rivers, Wisconsin Logged by: Thomas P. Van Bierse] 

LOCATION: 12+40S, 4+30W DRILLER: Pittsburgh Testing START END - 
| | DATE: 6/6/86 6/7/86 

| GROUND ELEV.: 638.8 ft. mel RIG: Acker AD2 
oo | ) TIME: 1940 1030 

| TOTAL DEPTH: 34.5 feet BIT(S)}: Hollow Stem Auger © | 
: COMPLETED AS: Monitor-.| . 

BOREHOLE DIAM.: 8 inches OD FLUID: ing well installed 

~ tolst|n HNu| HNu | | |. 
| EIA S — 

pPiwiv 0 A MATERIAL DESCRIPTIONS AND COMMENTS 
|TtT pda I I : 

HI LIL L R | 
ft.]| E ppm ppm 

of fT TT fT 
Py | fy See Borehole Log of DNR-9 and DNR-i0C 

of | | | | 

ne ee | 

ne ee ee 
. TEE y py eee 

aot tT tT tT | 

sof | ft ft 

_Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



: | Page 1 of _1_ 

| BOREHOLE LOG | 

Project: Two River ndfills (148E06103) Borehole ID : ____DNR-10A 

| Location: _Two Rivers, Wisconsin 00 Logged by:___ Thomas P. Van Biersel_ 

. LOCATION: 11+50S, 5+50W DRILLER: Pittsburgh Testing START END ~ 

| | DATE: 6/4/86 6/4/86 

| GROUND ELEV.: 635.1 ft. me) RIG: Acker AD2 
. ) TIME: 0750 1202 

. TOTAL DEPTH: 35 feet 'BIT(S): Hollow Stem Auger 

OO COMPLETED AS: Neatly 

| BOREHOLE DIAM.: 8 inches OD- FLUID: tremie grouted 

- - * D $ |.N HNu HNu 

7 E A Ss 

C P M V 0 A | MATERIAL DESCRIPTIONS AND COMMENTS 

oO T P A I I 

| . H LiL JL R | 
ft.] E ppm pom | 7 

, ett tt 0-4.0° : Silty sands fines oxidized, light brown 

0 Pt tet fp  (10YR S/4); calcareous, wets soft,» silt at. 

{tt | 
| 4.0-5.5’: . Silts light brown (10YR 5/4 to 10YR 4/4); 

5 ss |10 [no [no | No calcareous: wets brittle: penetration: 

Pty tft on 5.5-9.0°: Silt as above. a 

~ to {ss [13 [no [wo | wo a 
9.0-10.0° : Silts gray (10YR 5/2), calcareous, wet, soft, 

calcareouss reddish brown (SYR 5/3); hard, as fes fis [xo fo [wo | senetration: 2-548 
; 4 PP ft fp fo 14.0-15.5’: Clay» silty,» calcareous: brown (10YR 4/3); 

7 trace of gravel, uniforms hards moist, 

yO Pt ff fo 20.5’: Clay» silty» brown (10YR 4/4); as above 

, 25 jss [11 [No [no |o.2-1.2 24.0-25.5’: Clays silty, trace of coarse sand, calcareous: 

| reddish brown (SYR 5/3); very uniforms moist, 

30 ss 10 [yo] | o-0.6 29.0-30.5’: Clays siltys calcareous, trace of coarse sand 
. : and gravels brown (10YR 4/3)» moist; plastic, - TEP ett ae 

—sstsst | | 

Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



Page 1 of 1 

BOREHOLE LOG | 

_ Project: Two Rivers Landfills (¢148E06103) Borehole ID : — ONR-10B 

Location: Two Rivers, Wisconsin Logged by:___——s Thomas P. Van Biersel_ 

LOCATION: 12+30S;,; 4+30W DRILLER: Pittsburgh Testing START END : 

7 : DATE: 6/5/86 6/5/86 

| GROUND ELEV.: 632.8 ft. msl RIG: Acker ADZ 
a TIMES 1512 — 1709 

: TOTAL DEPTH: 5.2 feet BIT(S): Hollow Stem Auger , 

_ COMPLETED AS: Neatly “| - 
BOREHOLE DIAM.: 8 inches OD FLUID: grouted 

tolst|n HNu| HNu | “|. 
E A S | 

P Miyv 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

; T P A I I. 

OH L L L R | 

FRO OE ppm ppm 

a 0-1.0° ; Top soil» silty sand — cee 
1.0-4.0’ ; Silty Clay, red (SYR 4/6); trace of 

S sh} [ai 4.0-5.5’: Red silty clay as above, increased sand 
Cy | and gravel percentage 

wT [|e st 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



| | Page 1 of 1 

BOREHOLE LOG | 

Project: Two Rivers Landfills (148E061053) Borehole ID : _ ONR-10C 

Location: _Two Rivers, Wisconsin Logged by:_____ Thomas P. Van Biersel_ 

LOCATION: 13+10S; 0+70W DRILLER: Pittsburgh Testing START END ~ 

- | DATE: 6/6/86 6/6/86 

OO GROUND ELEV.: 649.9 ft. msl RIG: Acker AD2 | 

| TIME: 1400 1956 

oe TOTAL DEPTH: 55 feet | BIT(S): Hollow Stem Auger 
- 3 | COMPLETED AS: Neatly 

—_ BOREHOLE DIAM.: 8 inches OD FLUID: tremie grouted 

. -;|oistn HNu] HNu | 
| E A $ | 

oo P Mi V 0 A MATERIAL DESCRIPTIONS AND COMMENTS 

TTT eda I I | —_ 
a H L L L R | 

| ft.| E Ppm| ppm | 

oft tT 

of | fo] fe | 
TTT Tie [ere | iro: ctavey wttts tient anave wet 

9g | fas |uof | 2.3 19.0-20.0’: Clayey silt to silty clay, calcareous» brown 
| | (10YR 5/4), hards wet, penetration: 2.0; 

| | | fo.a}No | 0.8-0.6 20.0-20.3': sand» silty» calcareous» gray 

| (10YR 6/2); 20.3-20.5': clayey silt; 

7. 30 Pf} fp calcareous, gray (10YR 5/2); plastic 

40 | | [wo jun] 1.5 25.0-40.0’: Interbedded clayey sand silts light gray; 

. . | | fw [uo [oe | and light gray clayey silty sands saturated 

— 43.0"; Reddish gray» silty clay» calcareous; very. sf ffTTP itn 
. Pf ff fp 45.0-50.0’: Light brown, silty clay, calcareous; uniform: 

; wet; plastic 

of |} | 
. Py yt TS 50.0-55.0’: Light gray silt | 

_ Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



. | APPENDIX B 

| MATERIAL PROPERTY TESTS 
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Tr | 

<= | 
©. 
a | . 

9 | | | 
© : : | 
» MATERIAL PROPERTY TESTING Oo a | 

= (train size 5 _ [Unified , Hydraulic Conductivity 
o Borehole Depth Sample Soil | | 

(ft.) Type Class* | Gravel Sand | Silt | Clay | | cn/s 
x x x x | | 

poms [aseo | ss | a | + |e | of se | 
owe [astos{ ss {| 2 | om | a} s fo 
re 
[owe [wows] [|e [o [a|[=[~] 

x 
S 
o . 

2 [owe [ese | w forme |e) =| = | een Nn 
—_ < 

rt 
a | 
Oo . 
S _ * ASTM D-2487-83 | 

© | , 

Notes: SS : Split Spoon 
cn SH : Shelby | , 2 | 
QO 
zZ . | 
mM . 
m | | 
7O , 

— 

| rn



qiseono RECEIVED JUN2 5 i950 
© -_, TESTING LABORATORIES 

Ww 23°, Testing and inspection of: . 
x ff Soils 

Coner 

a T Asphalt : : 
I L Geotechnical Reports 

. A Soil Borings 
| S Rock Coring June 24, 1986 :_ 

| Hydro-Search, Inc. 

Suite 10] 
oe 210 Regency Court . 

| Waukesha, Wisconsin 53186 

— Attention: Thomas VanBiersel . 

| Re: Laboratory Soil Testing | 
Two Rivers L.F. 

. | Client's No. 148&06103 
| | (L-8612) 

Gentlemen: 

- Submitted herewith are the results of laboratory tests performed on the 

soil samples delivered to our laboratory by the client. Grain size analyses 
were performed on eight (8) samples, as designated. One (1) permeability 
test has been completed and the result relayed to the client by phone. 
Three (3) permeability tests are in progress. 

The grain size distribution curve sheets are attached hereto. It 
should be noted that the textural soil classification on the curve sheets 

| , are approximate only, since the Atterberg limits were not determined. 

| The unused portions of the soil samples will be retained in our 
, | laboratory for a period of 30 days, and will then be discarded. If other 

os arrangements are desired, please notify our office. 

os lf there are any questions regarding these data, please contact our. 
- office. We appreciate the opportunity to be of service to you. - 

- Very truly yours, ; 

. Allan F. Huseth, P.E. | 

AFH/jlt : 

ores Client 

Oo N59 W14176 Kaul Avenue/ Menomonee Falls, Wi 530511 (414) 252-3300 |



U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer 
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer 
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U.S. Standard Sieve Openings in ines U.S. Standard Sieve Numbers Hydrometer 

3 yy 1% A 4 A$ 0 0 100 140 200 100 rte i 3 b 1416 20 3 : 50_70 10 eae 7 0 

gofer fie: toting $ 8 ree Ota. ; oe 1 os 10 

Hort 4 aren ierar a Jove ar pore PRCA . pga teceete E 

so}; fit: ue tere Jove int brap Qt ti eee GF eee a 20 

ane —|~- Eat ted reg te ak boos pereeS, bo PA ter sip eclaes 
tt eee 1 ; , : Bad : : : ti 

70 rer y i ail Bee t 3 nie i r fbrr by eis i : 30 

S ett raion chop g tant ' “4 mers Baste to bedi i pode ibad i | | po i 

aie | if | Tr lilga ss es | + bets i itil id ar ao 3 

z Ueebel GET pcb bb [ere eet NW Ee edo 
50 Ee} | . ; Se | er | a pee eee sea | | ween oh itt. te fo Ri or eo (os, eo 3 

Be el a de ee Uae ee) ee ee 
tell rrp eit. a et ke eel £ 
§ 40f+ | if paete-fe--b— wie be fed bea fe idot yf pore ate! - UM te I ~ 160 
5 ne Haer | bei tt | wet 4 TiPPat | é ats a + fie Soll ‘ | \ pee i Pee | hl bo | aa Xe} . ts = 

Hi a coal evo Eide ee |: elects gta ds Reseok ect LAG SA ede d ey te SUE =e = Qa 
mr aed per Ce ee Bogie: te eee a e 2 tapi fm eae venice bE + = s a i seh pte ted i { j Iriel Wee > 

ee) ! iijgteste a | t i Ek Lite! 12 i : t ‘ z 
20 ot a O t HERE po bee. gris i i | t- beter yet vl i b { ride i = -|80 a 

fe { toca: bas bbb ich eee aa |e ibeye da | ee } i 
! is i rae ! : J : \ 

. HY PA | ee Sees it tty ae ae | oat” > ai pp aft pt bef d ba: S| : Heeb fe pod itlis Baad < 

° + Hi 100 5 
loo 50 10 5 1 05 O01: 0.05 0.01 = 0.005 0.001 “a 

Grain Size in Millimeters “ 

) 
: 

, [mumase | oer [ow | ws | we | caassmicarion |, two Rivers L.F., Client Job No. 14806103 
; short Ny Gros learen  WUNG ie We pete ed ee 
5 He, He ‘eI | Laboratory: WL (L-8612) 0 
) 

pia) bh] Pe eee = a 
D. June 23, 1986 ate;___ June 23, 1986 E Pee ee el a eae a Se eae 

ud



U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer . 
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U.S. Standard Sieve Openings in Inches US. Stondard Sieve Numbers Hydrometer 
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. RECEIVED JUL U 2 is00 

pt TESTING LABORATORIES 
WwW a3 Testing and Inspection of: 

OM cca e 

) T Asphalt a } 
| » L Goorgcnnical Reports : | 

~ - Rock Coring June 30, 1986 | 

“ o Hydro-Search, Inc. 

Suite 10] . 
210 Regency Court 

~° Waukesha, Wisconsin 53186 

en © Attention: Thomas VanBierse]l 

OC _ Re: Laboratory Soil Testing 
: | Two Rivers L.F. 

| Client's No. 148E06103 
| | : (L-8612) | 

—_ Gentlemen: | : 

: Submitted herewith are the results of four (4) permeability tests 
performed on soil samples from the referenced project. These samples 
were delivered to our laboratory by the client on June 6 and 9, 1986. 

| As you requested, the unused portions of the soil samples will 
| be available for pick-up at your convenience. : | 

| If there are any questions regarding these data, please contact our 
| | office. We appreciate the opportunity to be of service to you. 

a | Very truly yours, 

S S260. foc? 
: . Jeffrey G. Smith, P.E. | 

os Geotechnical Engineer 

a JGS/jit | | 

oo Copies (3) Client. 

: N59 W14176 Kaul Avenue/ Menomonee Falis, Wi | 53051/ (414) 252-3300



- ’ WIL L-8612 

| | | SUMMARY OF LABORATORY PERMEABILITY TEST RESULTS 

a Two Rivers L.F. 

Boring Sample Moisture Dry | = 
Number Depth Content Density Permeability* 

a DNR-10B —s«4.0'=5.2' = 10.98 123.5 PCF 2. 16X10” cm./Sec. | 
7 DNR-10A 19.0'-20.5' 21.4% 105.3 PCF 2.22x10°° Cm./Sec. 

o DNR-86 bh.O'-45.5' 27.6% 95.8 PCF 4. 4x10" cm./sec. "+ 
| DNR-6 19.5'=-21.0' 25.8% 99.5 PCF 4.39Xx10° Cm./Sec. 

| NOTES: | | 

| * Permeability values were obtained from falling head permeability test 

7 procedures. The test specimens were undisturbed 3 in. 0.D. Shelby | 

tube samples.
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oe HYDRO-SEARCH, INC. 

oe OPERATIONAL SAFETY PLAN 
| TWO RIVERS LANDFILLS | 

7 | | MANITOWOC COUNTY, WISCONSIN 
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1. Purpose 

/ The purpose of this Plan is to establish personnel 

oe | protection standards, mandatory operating procedures, and | 

. provide for contingencies that may arise during the drilling -- 

| | and testing program at the Two Rivers Landfills, Manitowoc 

, | County, Wisconsin. 

LS 2. Applicability 

- The provisions of this plan are mandatory for all personnel 

| working on-site for this project. All project personnel 

a working in the field are required to submit an original 

; Signed copy of the agreement sheet (last page) prior to any 

| on-site project activity. Implementation of this plan is 

7 left to the discretion of the HSI coordinator on site. 

3. scope | 

- The Two Rivers Landfills are operating solid waste disposal 

facilities. DNR records indicate that these sites have 

| accepted unknown quantities of hazardous materials. — 

| | Therefore, several potential hazards could be encountered 

| when drilling within filled areas or adjacent undisturbed 

en materials. | 

" Ground water that occurs within a part of the site can be | 

_ excepted to contain low-levels of hazardous materials. The 

sO measured concentrations in water should not produce air 

oe concentrations that exceed threshold limit values, and is 

| —_ not likely to pose a health hazard. Higher concentrations 

| | could be encountered which would require operating 

precautions contained within this plan. 

Methane is often produced from the degradation of organic 

| ‘ | 

| Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



material at landfills. The potential to encounter explosive 

| levels of methane at the site must be considered high. 

special monitoring and operational procedures must be 

followed to prevent accidents caused by methane induced 

| explosions and potential oxygen deficiency. This is - 

: especially true when drilling in low-lying areas that are 

relatively isolated from wind currents. 

Bacteria and viruses within the buried fill can cause " 

| illness and disease. As detailed within this plan, direct 

: skin contact with buried fill materials and inhalation of cs 

fill produced gas must be minimized to prevent possible 

; health hazards caused by any disease producing organisms. 

4, Responsibilities 

: The Hydro-Search, Ine. field coordinator will be responsible 

: for directing all field activities. These activities will 

include: | 

1) coordinating selection of drill site locations | 
| with DNR project manager 

2) air monitoring, and 

| 3) | implementation of safety procedures. 

. a The Hydro-Search, Ine. field coordinator will be Thomas Van 

| Biersel. All support personnel on the project will comply with os 

oo the operational procedures defined by the Hydro-Search, Inc. | 

field coordinator. | * 

| 5. Determination of Hazard Level | 

- The level of hazard during drilling will be based upon: 

1) location of the drilling site, 

| 2 | 
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2) expected materials to be encountered, | 

| 3) periodic monitoring of air quality during the 

drilling operations, and 

| 4) continuous observation of drilling conditions. 

Air quality monitoring will include the use of an explosive gas ~ 

a detector and a photoionization trace gas analyzer. | 

Drilling conditions at the site can ‘change rapidly. Periodic | 

- | monitoring may only provide confirmation of the field personnel's 

. observations. Therefore, acute awareness of drilling conditions 

is required to assure personnel safety. | | | 

. 6. Equipment Requirements | 

_ During all drilling operations the following equipment will 

| | be worn: | 

1) work gloves, preferably PVC coated, | 

. 2) steel-toed boots, and | 

3) hard hat with splash shield or safety glasses. 

_ 4) surgical-type dust mask or organic vapor-acid gas (code 

yellow) respirators available. 

_ During drilling operation under caution oor [Level C€ 

oe conditions, the following equipment will be worn: | 

; 1) neoprene gloves (disposable inner gloves with outer 

| work gloves are acceptable), 

” 2) disposal coveralls (PVC coated tyvek), | | 

a 3) hard hat, with splash shield, or safety glasses, : 

oe 4) steel-toed safety boots constructed from neoprene, or 

; as an alternate butyl rubber, or steel-toed boots with 

. disposable cover boots constructed from suitable 

materials, and 

5) respirator equipped with organic vapor/acid (code 

. yellow) gas cartridges. 

L 3 
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Respirators 

| Where total ionizable gas readings exceed background values, 

| organic vapor/acid gas respirators will be worn. All 

| respirators must be NIOSH/MSHA approved. All field personnel = 

will have been trained in the use, cleaning, and limitations 

Oo of their respective respirator. | 

- 7. Disrobing Procedure | - 

o The following stepwise procedure will be used where direct 7 

- contact with any contaminants occurs, or when personnel 

. depart from the work area: | 

oe 1) disposal of overboots, or thorough scrubbing of 

SC rubber work boots, 

no 2) disposal of Tyvek clothing, 

oe | 3) disposal of any spent canisters, 

4) disposal of inner gloves, 

5) use of new set of inner gloves to clean all 

| personnel equipment, (e.g., respirators), and | 

| 6) departure from work area. | | 

oo All disposable equipment will be discarded into a container 

a Placed at the work area. | 

oF 8. Special Precautions - 

a The following conditions are prohibited during the drilling - 

a program to minimize potential health risks. 

, 1) wearing of contact lenses. | ; 

. | 2) eating, smoking, or tobacco chewing. 

| 3) direct handling of materials produced during 

drilling (i.e., skin contact). 

_ 4 
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9, Contingencies | | | 

| Any injuries that occur during the performance of this 

| | project will be reported immediately to the field 

| - coordinator. First aid equipment will be present on-site at = 

: all times; injuries requiring medical assistance will be 

| attended to immediately. All personnel assisting in oor 

oe requiring on-site or off-site medical attention will follow | 

ot procedures in Item 7, and will thoroughly wash all exposed 

— areas with soap and water prior to leaving the area. 

Emergency service numbers are listed on the following page. 

oo On-Site Detention | 

If during operation explosive gas is encountered, the following. 

7 procedures will be followed: 

Explosive Gas Levels Action | 

| 0% - 2.5% Complete work with 
- caution 

| 2.5% Halt operation and ' 
| | | vent hole : 

| | If, during operation, volatile organics are encountered, the 

Following procedures will be followed: 

Organic Solvent Levels | 

oe Background | : Complete work (Level D) 

a Background - 5 ppm Complete work with . 

\ . respirators on (Level C) 

| . 5 ppm Halt operation (Level 5B) 

If other situations occur that are considered to be potentially 

| 7 dangerous, stop all drilling activities and consult with either 

| Michael Noel or Craig Eisen of Hydro-Search, Ince. 

a 5 
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| EMERGENCY TELEPHONE NUMBERS | = 

- IMMEDIATE EMERGENCIES | 

| Two Rivers Fire Department 414-793-5521 - 

—— Two Rivers Police Department 414-793-5511 | 

a Two Rivers Community Hospital 414-793-1178 

yO Holy Family Medical Ambulance 414-684-8833 
a M & T Ambulance | 414-683-2248 

Manitowoc County Sheriff 414-683-4200 

a State your name, location, and nature of emergency. 

| 6 | | 
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AGREEMENT | = 

. I, ’ have read the Operation Safety 

a Plan for drilling activities at the Two Rivers Landfills, and 

eo agree to follow the procedures contained herein. 

a : | (signed) 

- (date) 

. 7 | . 
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: APPENDIX D 

| | SOIL AND GROUND-WATER SCREENING RESULTS 
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| APPENDIX E | 

7 | WELL CONSTRUCTION SUMMARIES AND GROUND-WATER 

| | | MONITORING WELL INFORMATION FORMS ( 4400-89) 
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WELL/PROBE ___DNR-3 

| WELL/PROBE CONSTRUCTION SUMMARY | oo, 

| ELEVATION: — 
| PROJECT: Two Rivers Landfills GROUND LEVEL: 646.3 ft. mg) 

| PROJECT NO.: 148606103 TOP OF RISER: 648.4 ft. msl 
5 PERSONNEL: Thomas P. Van Bierse}] TOP OF PROT. CASING: 

7: LOCATION OR COORDS: _0+65S; 2+75W 
te | | , 
) (| i DRILLING SUMMARY: CONSTRUCTION TIME LOG: - 

Y tl TOTAL DEPTH:___20.5 feet 0 : START FINISH ~ 
C BOREHOLE DIAMETER: 8 inches TASK ieee TIME pate TIME 

_ a o _CO™OCSCSCSCSCSCSSCC CsOORILLING: } . . ° 
- CO C ORILLER: _ Pittsburgh Testing O = 20.5" $72) 1657 | 4/3 | 1624 

°? y CO TT | GEoPHYsteat pe 
: . LOGGING: 

. _ RIG: Acker AD2 CASING: —_—|—— —_—_—_— 

— : u BIT(S): Hollow Stem Auger C1, C2, $1 16/3 11624 | 6/3 | 1630 . 

tol--| [.-| {| 7 -.— oe OO’ | OO I I — 
oT Sl=1.., > DRILLING FLUTIO: ——— $$$ | —___| ____ —— 

" Sep oe  tsSOILTER 
oe . | PLACEMENT: 16/3 |1630 | 673 | 1649 

© [SAE] ] | SURFACE CASING: ____ | cementing: |673|1700-| 6/3] 1725 
fe TEP: DEVELOPMENT 

| is 4=]-"] | WELL DESIGN: OTHER: Te | 

-_ s -.| 1 BASIC: GEOLOGIC LOG xX GEOPHYS. LOG Bentonite |6/3 |1649 | 6/3 |1700 
«|S TE-/] |] CASING STRING(S): C-CASING / S=screEN | —Peliete —|___j____}| ___)____ | _ 
"J=]i-1] +2.5 - 2.2 _¢2 - _——$ | |} | —___] —__ 
“d=lv]] 42.4 - 10.5 C1 ~ ——_—— | ———| —| ——_| —— 

“ofp s: 10.5 - 20.5 $1 - $$ | —__| | —__| —__ 
201. .J=] -* 

CASING: C1: 2" ID Sch. 40 PVC with . | threaded flush icints DEVELOPMENT SUMMARY: 
| C2: _ 4" ID steel casing with See Well Development Summary 

locking cap 

oo SCREEN: $1: 2" ID Sch. 40 PVC with | 
0.010 mill slot and threaded 

oe flush joints | 

oo | COMMENTS: | " 
Oo SL HUT Cement 
SL Bentonite Slurry/Granule i 

: CENTRALIZERS: | ML SCBentonite Pellets ° 
4 | . tc] Sand 

7 FILTER MATERIAL: Silica Sand: —_ 
6.0 - 20.5? '—'--_. —-— 

ANNULAR SEAL: Bentonite Pellets: , 

| 1.5° - 6.0° 

CEMENT: — Portland Cement: +1 - 1.5) ———— 

| OTHER: | | _ 

Hydro-Searcn, INc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WELL/PROBE ONR-S _ 
| WELL/PROBE CONSTRUCTION SUMMARY 

, | | ELEVATION: | 
PROJECT: Two Rivers Landfills GROUND LEVEL: 601.6 ft, me) PROJECT NO.: 148606103 TOP OF RISER: 603.4 ft. msl PERSONNEL: Thomas P. Van Biersel TOP OF PROT. CASING: ~~ 

LOCATION OR COORDS: _1+90N, 13+90W 
Ft. 

| 
Fo | 4 ORILLING SUMMARY: CONSTRUCTION TIME LOG: <- | | TOTAL DEPTH: 12 feet | START FINISH - 

| IN BOREHOLE DIAMETER: 8 inchee TASK ieee TIME sale TIHE | hs dso LING: 

. - a 
. TTS —— a LD 2 |: Pp | GEOPHYSICAL | SEL: 

LOGGING: __ * : RIG: Acker AD2 seneuteeseenesmunneenenene CASING: | ; 

"" LAIELeTT Bits): _ Hollow Stem Auger C1, C2, $1 [6/2 |14a1a | 672 | 1415 
. “ - TS ASSESS ers avatcasestaass> —_——— ee _ensuvenmnma 

: tO} I.) | ORILLING FLUID: —_————$<$<—_ | —_} —__ —— EE a FILTER 
ot 2 . | PLACEMENT: 7 SURFACE CASING: | CEMENTING: |Z72—| Tai0-| Z ign 

| | DEVELOPMENT Z | | WELL DESIGN: OTHER: 
BASIC: GEOLOGIC LOG X GEOPHYS. LOG Bentonite | 6/2 |1510 | 672 11515 

e -_ = —Silurry ese | eanteeennmeey enemas see tNG SSRING(S)! C-CASING / S=scREEN | 5-RtMCEY—| > cua] gefieas | 
+2.0- 5.5 Cl ~ —Pellets jo} —— | +5.5.- 10.5 Si - —_——$—$—$—| —__} —__ ——- 

CASING: Ci: 2" ID Sch. 40 PVC with . ____ threaded flush joints DEVELOPMENT SUMMARY: 

C2: 4" ID steel casing with See Wel] Development Summary | locking cap | | 

oo | SCREEN: S1: 2" ID Sch. 40 PVC with ~ 
, | 0.010 mill slot and threaded 

a : | flush joints : 

oo —_—_— | COMMENTS: 
. Sree HU] Cemen . - —_—_— LN Bentonite Slurry/Granule | CENTRALIZERS: Bentonite Pellets —— Cs s':] Sand 

FILTER MATERIAL: _Natural Sand: _—_—— a 4.0- 12.0° ——— | 
, ANNULAR SEAL!. Bentonite Gel: 1.5 - 

| 53.5’; Bentonite Pellets: 3.5 - 4.0’ ) 

| CEMENT: _ Portland Cement: +1 - 1.5? — 
| OTHER: | 

| tid 
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WELL/PROBE ___—DNR-6 

WELL/PROBE CONSTRUCTION SUMMARY | | a 
' ELEVATION: 

PROJECT: Two Rivers Landfills GROUND LEVEL: 600.9 ft. ms) 
PROJECT NO.: 148606103 TOP OF RISER: 602.7 ft. msl 

| PERSONNEL: Thomas P. Van Biersel TOP OF PROT. CASING: 
LOCATION OR COORDS: ~2+00N, 13+90u 

It. 3 | 
0 Al Wy | ORILLING suHMaRy: CONSTRUCTION TIME LOG: 

| TOTAL DEPTH: 45 feet : | START FINISH = 
TASK DATE TIME] DATE TIME | ~ BOREHOLE DIAMETER: _8_ inches TASK DATE TIME) OATE TIME 

| c _C—™—CissSCS*é“CSNSCSCSNN SOS éRLLING: =| #786 1986 
oe c DRILLER: __Pittsburah Testing —2= 45° 3229) 1120 | 3/29) 1400 

to C C _ Te —™SS™SC™*™*™CSNSSCS «| GEOPHYSICAL 
| LOGGING: © | |e - C RIG: Acker AD2 CASING: —_— 

| — BIT(S): ___Hollow Stem Auger Ci, Si, 5/30 |1050 | 5/30 | 1052° |. 
C2 6/2__11310_| 6/2 11315 

| of DRILLING FLUID: ——______—_|—____| ___ ——. 
. FILTER | 

erune PLACEMENT: ||] 
a SURFACE CASING? __ | cEMENTING: |S/2_|1315_| 672] 1330~ 

/ DEVELOPMENT] | | SS] 
: WELL DESIGN: OTHER: 
-30 | | oe C C BASIC: GEOLOGIC LOG_X GEOPHYS. LOG Bentonite |5/30 |1530 | 6/2 | 1310 

CO C CASING STRING(S): C-CASING / S=SCREEN | —Sluccy ——/—___j___| ____j__ 
| L4| +2.2 - 2.6 _¢2 - —$<|—_—__} ——__| ——_|__ 

+2.1- 40 C1 - $$ | —_ | —_ |} —__] —_ 
40-45. Si - $$ | ——_ | —__}| ——__|___- 

40 CASING: C1: 2" ID Sch. 40 PVC with | “Tihreaded flush joints | DEVELOPMENT suMMaRy: 
oo | C2: _ 4" ID steel casing with See Well Development Summary 

locking cap 

SCREEN: Si: 2" 1D Sch, 40 PUC with | __——S—S—S— 
7 0.010 mill slot and threaded _ 

4 flush joints 

oo | $$ | connents: of 
| $$$ | ._ [ml cement 

7 —_—_—__ “4 Bentonite Slurry/Granule . | 
_ CENTRALIZERS: — ——s——Cs MM _Bentonite Pellets | 
so 31 Sand 

| FILTER MATERIAL: _Natural Sand: ———— 
| 36.0 - 45.0? ——_. 

oo cree nena nn ae TETRA SEE” SE | ANNULAR SEAL: _Bentonite Quick Gel: ee 
; 36 - 1.5’ seceeneresmmemmneememnne SA 

Rae SS ASSES 

- CEMENT: . Portland Cement: +1 - 1.5? ———————---- 
OTHER: | ee 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS 
‘ . \ ~



oe Department of Natural Resources oh | 8 sears peas om | 2-84 | | 

Facility Name Facility ID Number} Date Completed By (Name and Firm) 

Two Rivers North Landfill Thomas P. Van Biersel, Hydro-Search, Inc. | 

TT lias ————"Fievations—~SS™~*dCRederence Screen Type ot Wal} 

van ES saul ta aloe ba) et [ae FEE a [as omaha 
SPs RSE Peper foe fo Lo few [=e [a . as | | | kx 

ms [ > Fast iom feo fnw bolo |» fm Dee TT 
wep HT before fe [=| Le ow [> PET 

ER TL 
eH TE TE ee 

Hee TT EE A 

PH TT Et ee ) 

HH TT ET TE ee 

HT Et tt eee 

ee ee eT 

a ee 

ee ee ee ae 
Location Coordinates Are: Received In: SMS Use: 

(X Grid System State Plane Coordinate ‘District:  sC Ares s«Burrea: - File Maint. Completed: —.- == 

© Northern 
Date 

y ven 
ober: 

4



-— WELL/PROBE DNR-7___ 
WELL/PROBE CONSTRUCTION SUMMARY a, 

ELEVATION: | 
PROJECT: Two Rivers Landfills GROUND LEVEL: 613.4 ft, msl 

, | PROJECT NO.: 148606103 TOP OF RISER: 616.7 ft. msl 
PERSONNEL: Thomas P, Van Biersel TOP OF PROT. CASING: 

} LOCATION OR COORDS: _8+958; 16+65W 

Ft. . 
j-0 }{ DRILLING SUMMARY: CONSTRUCTION TIME LOG: | - 

! |] TOTAL DEPTH: 22 feet | START FINISH - 
| meq tee | BOREHOLE DIAMETER:___8 inches TASK a LIME rate TIME 

fae A ae —“‘SC#d;:CO#OORRTLLLLINGG: |) OR LL ING 
i yy | ORILLER: __Pittaburgh Testing J 0-222) 6/43) 0730 | 6/15) 0805 _ 

a Be ——$—$—$$ | ——_| —__. —_—— 
[> Be “if _CSCSCSCSCSC‘“S™SCOC#N#C. SY GEOPHYSICAL |. 

| ie orc: | LOGGING: i af RIG: Acker AD CASING: 

| me 6 | BIT(S): _ Hollow Stem Auger C1, $i «6713 | 080s | 6/13 | 0810 | 

1 iB BBB oRILLING FLUID: $$} —__} —__ ——. 
lft FILTER 

| Sy . PLACEMENT: | 6/13 |0855_| 6/13 | 0911 
7 VAZ[i:] | SURFACE CASING? | ceMENTING: |6713-| 0914-1 6713-] 0920 

f=] | . DEVELOPMENT 
Lys |t-|Zl i] | WELL estan: OTHER: 

|=) 1 BASIC: GEOLOGIC LOG_X GEOPHYS. LOG Bentonite |6/13 |0911 | 6/13 | 0910 
i{=]"\] ] CASING STRING(S): C-CASING / S=scREEN | —Pellets j___}____ | __|}___ 
LJE}e/ | 43.3 - 4.5 _¢2 - | | LY 

{=l-]] $3.2 - 11.8 Ter - _—$$— | —— | ——_— | ——__| 
-f=l-l | 44.8 - 21.8 —s1 - ——$<$ | ——_| ———__ | ——__| —_ 

20]: . a _—_ - 

S}=]--) ]) CASING: Ci: 2" ID Sch. 40 PVC with |=). tof readed flush icinte — | DEVELOPMENT SUMMARY: 
~ > C2: 4" 10 steel casing with See Well Development Summary . 

| locking cap | 

25 
| SCREEN: $1: 2" ID Sch. 40 PVC with = 

| - 0.010 mill slot and threaded 
| flush joints | 

| | $$ |] CONNENTS: : 
a —_—___—_ TM Cement | 

—_——___—_____——. (7) Bentonite Slurry/Granule-|_ 
| CENTRALIZERS: MM Bentonite Pellets 

———— ees] Sand 

FILTER MATERIAL: Silico Sand: | [| ——____ 
10.5 - 22° —_—_——— 

ANNULAR SEAL: Bentonite Pellets: | 
2-10.59) fe 

CEMENT: _Portland Cement: +1 - 2? —————. 
OTHER: ee 

_ Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



| WELL/PROBE ___—DNR-S8 
= WELL/PROBE CONSTRUCTION SUMMARY 

: ELEVATION: 
PROJECT: Two Rivers Landfills GROUND LEVEL: 613.4 ft, mg] | PROJECT NO.: _ 148606103 | TOP OF RISER: 615.7 ft. msl 
PERSONNEL: Thomas P. Van Biersel TOP OF PROT. CASING: SS 

| . LOCATION OR COORDS: _8+90S, 16+65W_ 
Ft. ] 

0 -4 DRILLING SUMMARY: CONSTRUCTION TIME LOG: | . 
| TOTAL DEPTH: 68 feet | START FINISH ~ 

(A VA] BoreHoLe DIAMETER: _8 inches TASK pare Line eee ne 
Be By} . CT | oriveine: 
«BBD | ortecer: __pittsbural Testing. QO. - 68’ _/ 6/11 | 1035 | 6/11 | 1630 

10:7 Ga{ —... | | ——_ Oe 3 GEOPHYSICAL 
LOGGING: _ r RIG: Acker AD2 CASING: ) : 

- BIT(S): Hollow Stem Auger : C1, $1 6/11 11455 | 6/11 | 1505 
C2 6/13 |1405 | 6/13 | 1407 

20 
\ ORILLING FLUID: —___—_—_—| —_| ——_- —_— | | FILTER 

. PLACEMENT: | a C |] SURFACE CASING: CEMENTING: |@713-| 1400"| = [ao- 
- | DEVELOPMENT _ 46 i] WELL DESIGN: OTHER: 

| | BASIC: GEOLOGIC LOG_X GEOPHYS. LOG____ | Bentonite | 6/12 | 1450 | 6712 | 1635_ 
f : Ce = —Slurry of —___ g NP eo ete argh a(S) CoCASING / S=SCREEN | Fert onite | 4713-1 1555_| S713] 1a00~ | 

‘| 42.4 - 83.0 “eh TT COs edlets a) —— 
C i] 63.0 - 68.0 ~st - | —Seanules |} 

*0 | CASING: C1: 2" ID Sch. 40 PVC j ° 7 2" ch. with ; : threaded flush icinte ~~ | DEVELOPMENT SUMMARY: | 
C2: _ 4" 1D steel casing with See Well Development Summary 

- C ! locking cap 

50 a hr merece ree mn ee ny 
SS nec, — C i] SCREEN: $1: 2" ID Sch. 40 PVC with 

- 0.010 mill slot and threaded 
7 } flush joints 

eS KS . 
So Ve LTT | COMMENTS: 

eal Ie aan TIT]__Ceme 
50/2) fee —_-_-——————— (“| Bentonite Slurry/Granule 

7 oft ES). CENTRALIZERS: | fam Bentonite Pellets 

— (TE/EA | RILTER MATERIAL! _ Natural Sand: — 
PRES] 55.0 - 68.0? __ 

70 ANNULAR SEAL: Bentonite/Slurry: 11 - | 
95°; Pellets: 5 - 11°: Granules: 3-5’ | 

CEMENT: _ Portland Cement: +1 - 3.0? —————————————————— * 
ieee SS Ssteseessasssnssasssseststanesesenuseensnass OTHER: 

-Hydro-Searcn, Inc. ) HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WELL/PROBE ___DNR-9_ 

WELL/PROBE CONSTRUCTION SUMMARY 

| ELEVATION: 
PROJECT: Two Rivers Landfills GROUND LEVEL: 638.7 ft. msl | 
PROJECT NO.: _148606103 TOP OF RISER: 640.4 ft. msl 
PERSONNEL : Thomas P. Van Biersel TOP OF PROT. CASING: , 

: LOCATION OR COORDS: _12+35S) 4+30U 

Ft. . . 
0 fi -{ DRILLING SUMMARY: | | CONSTRUCTION TIME LOG: | . 

i TOTAL DEPTH: 2S feet START FINISH 

Ra fhe] | BOREHOLE DIANETER:___8 inches Task oe un 19Re" un 
. ee i DRILLING: 

- rem hin . Q-25' 6/4 __|1405 | 6/4 _ }1520 
| . - DRILLER: Pittsburgh Testin Reamin 6/5 1730 6/5 1800 

rep fey GEOPHYSICAL | 
oa aes . LOGGING: | 
PEE: RIG: Acker AD2 CASING: —— |; ——_|_——__- 

— «LENE]-] | Brt¢so: _ Hollow Stem Auger C1, Si 6/5 __|1800_ | 6/5 __|1805 
ep {S]e C2 6/5 __ |1921_ | 6/75 _|1922 

-10 ere . 
' 

hE [} ] DRILLING FLUID: —_—___——_ —— | —— |——_ 
- --|} — eee FILTER 

| =; . | PLACEMENT: {6/5 |1805 | 675 {1805 
| LE[ 2] | SURFACE CASING? ___________ | cenentInc: {6/5 1920 | 675 11930 

wl=]:. | | DEVELOPMENT :/ 
is |=| | | WELL DESIGN: . OTHER: | 

| |=]--|] BASIC: GEOLOGIC LOG_X_GEOPHYS. LOG Bentonite (6/5 _|1917_ | 6/5__ 11921 

| “EE |] CASING STRING(S): C-CASING / S=SCREEN —fellets —— | —— |-__ 

“011 42,0 - 2.8 620 2 -_ | —___ | —__ 
uel $4.9 - 6.5 Ct - —__—_— — _ 

aes 6.5 - 16.5 _S$1 - —__—_ —— 
~20)0.°° > . 

"a7 * TP CASING: C13 2" ID Sch, 40 PVC with . ry Spree dnd flush icivte DEVELOPMENT SUMMARY: 

. ee C2: 4" ID steel casing with See Well Development Summary 
Oe - CO locking Cap nn 

~25: _ oo 3 8 
—_—_—_—_——— 

| SCREEN: $1: 2" ID Sch, 40 PVC with 
— 0.010 mill slot and threaded 

oo : flush joints ~ 

- | nn | COMMENTS? | 
: —_—_—— TM] Cement 
a —_———— V/ A_Bentonite Slurry/Granule . 

: | CENTRALIZERS: mam §€6Bentonite Pellets 
wc:2-| Sand 

a FILTER MATERIAL: Natural Sand: 12-25’ _————— 
| Silica Sand: 4-12’ ———_ 

| ANNULAR SEAL: __ Bentonite Pellets: OCS 
1.5 - 4.0° OO 

CEMENT: Portland Cement: +1.5 - 1.0° ——_—. $$ ——__—__———__ 

OTHER: 

-  Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS- ENGINEERS



| WELL/PROBE DNR-10 
| WELL/PROBE CONSTRUCTION SUMMARY | 

oe | ELEVATION: 
PROJECT: | Two Rivers Landfills GROUND LEVEL: 638.8 ft. ms) , PROJECT NO.: _148606103 TOP OF RISER: 640.5 ft. ms) Ps] «PERSONNEL: Thomas P. Van Biersel TOP OF PROT. CASING: ——SS—~CS;<«“; 

- | | LOCATION OR COORDS: . _12+40S, 4+30W 
*t. | 

, | 
0 -{ DRILLING SUMMARY: CONSTRUCTION TIME LOG: 2 

|| TOTAL DEPTH: 34.5 feet _ START FINISH - 
a y|| BOREHOLE DIAMETER:____8 inches TASK teee , ne | SATE TIME : y g a t—~—“‘SC™CSCSCC Ys DRILLING: 

- 3 b ] 5 

5 —fitteburgh Testing ___ fi —___ 
. + C GEOPHYSICAL 

: . : LOGGING: 
5 RIG? _____ Acker AQ ‘CASING: || | 

me C BIT(S): Hollow Stem Auger. C1, $1. [6/6 [1957 | 676 | 2001 
C2 6/7 _|1010 | 6/7] 1015 

0 
ORILLING FLUID: _ ——_—_| ——__| ——_ — oe s | FILTER | Ce PLACEMENT: | ; SURFACE CASING? st cEMENTING: | 277 1015 | 6/71 1030. 

| | DEVELOPMENT} |] ___ 
Ls C C WELL ‘DESIGN: OTHER: | 15 

- 4 K1| pasre: ceoLosre LOG_X GEOPHYS. LOG Bentonite |6/7_|0720 | 6/7 10945 
| [2] ] CASING STRING(S): C-CASING / s=screeN | —Sluery —)_—__)__} ____J__ 

oi pep p 41.7 - 3.1 _¢2 - —_—_————| —_} —_| ——_j —— _ ]} 
od oT ]P #£.6 - 72.9 71 - —_—————$<—} ——__| ——_ i——_— | . Pap 29. - 34 $i - —_——— | —| —|} —_/| —— ol} ds TE 
“| TTT CASING: Ci: 2" ID Sch. 40 PVC with - oo Oded fe threaded fluch icinte ~~ | DEVELOPMENT SUMMARY: 
fet 3 C2: 4" 10 steel casing with See _ Well Development Summary 

| *, ne locking cap . 

.- 3 es etl spe su FERS maunannmne (eS eesteussesensennnnnsssgusenveuceesenerueniennnnenee | 

sey pe Sl: 2" ID Sch. 40 PVC oith |e [ic] [lp SCREEN: Si: 2" ID Sch, 40 PVC with ) 
on “. 0.010 mill slot and threaded 

sok Be . flush joints | 

Sy $$$ $$—$—$_$_§_§__ |  connents: 
aah: [= Be. —_—_—_ DM cen | 

_ 30}. 7 St Y/ 4 Bentonite Slurry/Granule 
“! " CENTRALIZERS: fn =e Bentonite Pellets a j=. } Ji-:] Sand | 

, “J=}1] FILTER MATERIAL: _Naturel Seng: || |) ———————____ 
iS LES 19 - 34.5? — 

. 357-7 ANNULAR SEAL: Bentonite Slurry: 
2 - 19.0? 

. | CEMENT: _ Portland Cement: +1 - 2.0! ——__ . —e——eee—e—— OOOO _—"".... 
| OTHER? Cee _... 

Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



eter nmaru nizing peace re . | 

Facility Name Completed By (Name and Firm) | 

| Two Rivers South Landfill -- 6/16/86 Thomas P. Van Biersel, Hydro-Search, Inc. 
Type ot Wal 

ESL alee tas bnlne Ba] ret | ge POPE [as ane Well Name KDNR No.}| Well Location Established [D ype|Well Casing} Surface Top ‘(~) | (~) | Length Material | Well Depth PIEZOW| PW |LYSOther 

SE eon pepe sero es] fom | PL | 
we [fet om [eb nfm] [> EY « TD 

eo pe ttle [ele secfonn fel [ow fow [mel] [P 
. aes TP ain186 wo fo tim [ele onafone limes] [> fom | » bf | D 

Eee [tt | tt ee - 

e-etetn TT E E tT - 

i . ee - 

—  -eee ee 
-- 4+Hn TT , ee 

eee tit tt tt 
ee ee ee 

eH TE | Tt PT 
- Location Coordinates Are: Received In: SMS Use: 

© Grid System State Plane Coordinate District: Aron: Burren; File Maint. Completed: ==> 

0 Northern | Date 

| 7 ene veer | | 

| ' ’ ‘ ° if.



APPENDIX F | | | 

| WELL DEVELOPMENT SUMMARIES 

Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WELL DEVELOPMENT SUMMARY WELL _DNR-1—— 

PROJECT _Two Rivers Landfills (148606103) WELL LOCATION __0+00W, 14+00N 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 648.6 ft. ms] - PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 646.4 ft. msl 

Date | TIME | METHOD | vot. TEMP. COND. COMMENTS ~ 
a 1986 | gal. Cc umho/cm 

[ero [ ae [eon |e ewe fre paw | (we [sv [esti | = [eww |e [re [ope [eee —[eel= = p= p= er ae 

Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



WELL DEVELOPMENT SUMMARY WELL ONR-3 | 

PROJECT Iwo Rivers Landfills (148606103) WELL LOCATION __0+65S, 2+75W | 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 648.4 ft. msl 
PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 646.3 ft. msl 

al-[~[a]-[e[s[eel = |: | 1986 gal. C umho/cm 

[ee [aeeo [onitee [ee [oe [ [ve [ws [-[ 
[we 

[ee [row [ewrtee [3.0 [wow [vo [aa [om [= [omneeay 
[oe [reas [eater [2.0 [erm] — [= | = [-[eneey 
[ee [owes [etter [0 [eee [x0 | oo [=| etea ay 

[oe [eese [outer [0 [ome] — [| — [fener 
[oe [ives [ouster [2.0 [crower] © [72 | ooo [| euteay | 
[ero [erie [os [oe — [-| - Fl _ 

[ee [aseo [eestor [= [ener | 2 [v2 | v60 [wl comics 
[we = = = = Ee 

| | 
{tt | | | | | oy] 

tt tt 
tt | | ft tt 

et | ft ft | 
tt | tt 

of 
| | ft tT 

Et | 
tf | ft 

- _Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS- ENGINEERS



WELL DEVELOPMENT SUMMARY WELL DNR-5 

PROJECT Iwo Rivers Landfills (148E06103) WELL LOCATION 1+90N, 4+30W 
— LOCATION Two Rivers» Wisconsin ELEVATION (PVC riser) 603.4 ft. msi 

PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 601.6 ft. ms) 

sf-|=[s]-[7[[= — | | 1986 gal. C umho/cm 

| [a | oeas | earner | as [very [9 | [os [leaner ay 
Let PO. 

[er | toss | weiter | 28 [very [9 [oe [os | [eattes ory 
EL Tinea TO 

Let | sets | easter | 28 [mwa | so [6.9 [sooo [| saites ory 
Lee | ss40 | easter [|i [med | to [ee [soso | [eater ay 
[ee | oese | easter [a | ctover] 9 [oe [veo | [eater ey 
[oe | sas | einer [1 [crow] 9 [er [too | [eaites ay 
ea | 1780 | eairer | 0.8 [creer] as [6.7 | oo foal santos 
pt ie PO 
pos | | | = PT = eo [niece cone 

ss 
pot. 

tt 
tt Pt 
Lp 

tt tt 
eg A 
ee 

a 

Hydro-Searcn, Inc. | | HYDROLOGISTS-CEOLOGISTS-ENCINEERS .



} WELL DEVELOPMENT SUMMARY : WELL DNR-6 | 

| PROJECT Two Rivera Landfills (148606103) WELL LOCATION — 2+00N, 13+90W 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 602.7 ft. ms) 
PERSONNEL _Thomas P. Van Bierse] GROUND LEVEL 600.9 ft. msl 

(sl-[=[s]-[e]ele] — | - 1986 gal. C umho/cm 

| [es [owe [ere [ [eae [es [ve | an | [enna [ea [ince Toaner [es [ww [ [oe [xo [| [ee [se [senor [0s [aw vo [ea [ao | | [ea [soe Toate [75 [ome] [re [ae | peers [ee [or Tester [+ [etme @ [re [ae | [oeee wr 
[a0 | 750 | carrer | os | creer { ¢ [ 2.7 [aay [no | semtes 
pee] = | TT ee [ree one 
ft tt 

os ee 
a se 

Et 
ft ft 

ss 
wt | | tp Pp 
tp 

ft PP 
tp |p tt 

ot 
tL TE 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



| WELL DEVELOPMENT SUMMARY WELL _DNR-7 

PROJECT Two Rivers Landfills (148€06103) WELL LOCATION _8+95S, 16+65W 
| LOCATION Two Rivers,» Wisconsin ELEVATION (PVC riser) 616.7 ft. msl 

PERSONNEL Thomas P. Van Biersgel GROUND LEVEL 613.4 ft. msl 

DATE | TIME | METHOD | VoL. TEMP. COND. |HNu COMMENTS - 
1986 gal. C umho/cm |ppm 

a van [woe | we [oe Pome] 9 [oe | me fo stn [eel= [= f= T= b= beeen) 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



: | WELL DEVELOPMENT SUMMARY WELL ONR-8 

PROJECT Two Rivers Landfills (148606103) WELL LOCATION 8+90S, 16+65W 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 615.7 ft. ms PERSONNEL Thomas P. Van Biersel GROUND LEVEL | 613.4 ft. msl 

: DATE | TIME METHOD VOL. TEMP. COND. COMMENTS - 
| 1986 gal. C umho/cm 

[es [ammo Teeter [Ts [ema se fe [ae f= [oon eee og a Oe 
+ [er [sos [eater [= [ecw] o [oa [eee Por ont 

ive wt LE ree [es [ie [ester [5 erm ao [oe [ae [oer etic 
rn 
ree srs [ieee [ester | s [ome] 9 [ea [ws |= [wen rns [eas ine ce 

~ Hydro-Search, inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WELL DEVELOPMENT SUMMARY WELL ___DNR-9 

PROJECT _Two Rivers Landfills (148606103) WELL LOCATION __12+35S, 4+30W 
LOCATION _Two Rivers» Wisconsin ELEVATION (PVC riser) 640.4 ft. ms) _ PERSONNEL “Thomas P. Van Biersel GROUND LEVEL 638.7 ft. msi 

(el=[s[-[=]el= — 1986 gal. C umho/cm 

Les | s3es | etter [0.2 [ere [= [= = wld 
Let | asss | seiner | 28 | very [T= [= [= [verve 

fet | ft fae TO 
Let | sae | easter | [very [on [ne [oss [P| 
Le Pee 
Loe | 20s | earner [5.5 [crows] 9 [rae [sso [= [ates ony 
Le | ose | easter | 2s [ereus| 9 [ra [sto [= [sated ay 

ona | sa | easter | s[ crv] 9 [7s [aot [uo [cartes ey 
pees} = | | = Yo Pricer aon 

os 
Et 
fC 
tp 

Ef 
tt tt 
~E_t | f P 

Lp 
_t | | Pop TP 
— | | | ttt yy 

Hydro-Search, Inc. ' _ HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WELL DEVELOPMENT SUMMARY | WELL ___DNR-10 

PROJECT _Two Rivers Landfills (148606103) WELL LOCATION _12+40W, 4+30W 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 640.5 ft. msl PERSONNEL Thomas P. Van Biersel | GROUND LEVEL 638.8 ft. ms] 

(el=[=[s[-[=]ele — |) 1986 gal. C umho/cm 

Let | sas [ sairer [2s [very [Of [| [wet anetattea | 
oe E Ltt TT eare ator 

Lee | tase | caster | 1 [very [oo [a | zeo [| eatea ay 
ew 

| Lee | soos | waiter | [very [oo [7s | 20s [| eaniea ay 

i ee Oc 
[eas | ars | easter [2 [very [= P= [pees 

Et ew 
ee ee 

ttt 
ft 

Ep 

ef 
tL 

Et | ff 
LE tf 

: Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



| APPENDIX G 

. WATER LEVEL DATA | 

| | c 

— Hydro-Searcn, Inc. _ HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WATER LEVEL DATA WELL DNR-1 

PROJECT _Two Rivers Landfills (148606103) WELL LOCATION _0+00W, 14+00N 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) _ 648.6 ft. msi PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 646.4 ft. msl 

a , WATER LEVEL :- 

| DATE | TIME MEASURING DEPTH Depth BY COMMENTS | 
1986 DEVICE (ft. below | (ft. | Elevation 

top of | below (ft.msl) | 
—— riser) grade) | 

~ * | 6/10 | 1014 | owLP | 41.98 39.8 | 606.6 Bailed 6 gallon 

pest | ass [as.2 [ose [ume 

— #OWLP =: Olympic Water Level Probe | 

_ Hydro-Searcn, inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS | | >



| WATER LEVEL DATA WELL DNR-2 | 

PROJECT _Two Rivers Landfills (148606103) WELL LOCATION __0+00W, 14+00N 
LOCATION Two Rivers» Wisconsin . ELEVATION (PVC riser) 647.3 ft. msi 

_ PERSONNEL _Thomas P. Van Biersel oo GROUND LEVEL ___ 645.4 Ft ind 

, WATER LEVEL | . 

DATE | TIME MEASURING DEPTH Depth BY COMMENTS 
| 1986 DEVICE* (ft. below | (Ft. Elevation 
. top of below | (ft.ms1) 

. | riser) grade) : 

“OWLP <<: Olympic Water Level Probe . 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



| WATER LEVEL DATA WELL ___DNR-3 

PROJECT Two Rivers Landfills (148E06103) WELL LOCATION 0+65S, 2+75W | 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 648.4 ft. msi 

_ PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 646.3 ft. ms) 

. DATE | TIME | MEASURING DEPTH Eo) scar BY COMMENTS : 
1986 DEVICE (ft. below | (ft. Elevation 

: top of below (ft.msl) : 
: riser ) grade) : 

[ea [ee Tour soe Poms fv [ance ae 
[er [am [oar [ese fies [wor foe 

[eee | 0023 | ome | seee | o7s | eee | rev | eaited ary 

pens | isis | owe | so7_ | 5.0 | oases | ey | 
pers | sors | ome | aero | oese7 | typ 
fest = | ets |e | eae | wom 
Ee 

~-LE Et ft 

et tp 
top pe 

eg a es 
. *“OWLP : Olympic Water Level Probe | 

Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS -



WATER LEVEL DATA WELL DNR=5> 0 

PROJECT Two Rivers Landfills (148E06103) WELL LOCATION 1+90N,; 4+30W | 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 605.4 ft. msl 
PERSONNEL _Thomas P. Van Bierse] GROUND LEVEL 601.6 ft. msl 

|] se [celle] . 

DATE | TIME MEASURING DEPTH Se) ear BY COMMENTS . 
: 1986 DEVICE» (ft. below | (ft. Elevation 

: top of below |; (ft.ms1) 
riser) grade) : 

[es [oon Pour [ses [se [ome [wv fee ey | 
[ean [ono four | se [ee fame [mw | [ee [ieee [our sas se | we fom 
[er [iow Pour | nas fee | oe fom 
ros [oes [our | sae | ae | omer | ww wnies ey 
res [ase four | sm [oe [om [ww [ones ay 

[eae [ arse Pour ser | se | were [mu | teins 
rons [isos four | sae [sa [awa [m| [ear [oose Tour [sar fe | ome fw) 
eas[ = [=| ss [se | ea [wl 

EP 
Et 
ee ee ee 
*OWLP : Olympic Water Level Probe 

= Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



| WATER LEVEL. DATA WELL DNR-6& 

PROJECT Two Rivers Landfills (148£06103) 'WELL LOCATION _2+00N, 13+90UW 
LOCATION _Two Rivers, Wisconsin | ELEVATION (PVC riser) 602.7 ft. msl 
PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 600.9 ft. ms!| 

=|-| = [-e-Elaer | 

DATE TIME MEASURING ~ DEPTH BY COMMENTS ’ 

' 1986 DEVICE (ft. below (ft. Elevation 

_ top of below (ft.msl) 
riser) grade) 

(7 [svso | avon | ome | asst | 32-5 | see.a | tru | tnetarted 5/30 

Les [esse | owe | tzas | ts.6 | 505-3 | tru | patted ary 

Let | roa | ome | tzoz | 5.2 | ses.7_ | tev | peited ary 

6/9 | ova | om | 17-34 | ss.s | sesve | tru | patted ary 
joo |av7 | ome | avs | tsa | ses.¢ | rev | saited ary 
[ea | i750 | ome | roe | is.s | ses.¢ | tru | samted 
jeri | iso7 | ome | vezz_ | sea | sess | ey} 

pest ~~ | ~~ | rts | tsa | 505.8 | wow) 
tot fe 

{| | 

ttt 
fp to 

Lb PE 
} *OWLP *° Olympic Water Level Probe 

| Hydro-Searcn, Inc. HYDROLOGISTS-CEOLOGISTS-ENGINEERS



WATER LEVEL DATA WELL DNR-7 

PROJECT Two Rivers Landfills (148&06103) WELL LOCATION 8+95S, 16+65W 
LOCATION Two Rivers; Wisconsin . ELEVATION (PVC riser) 616.7 ft. msl 
PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 613.4 ft. ms) 

| | WATER LEVEL ; 

| | DATE TIME MEASURING DEPTH Depth BY COMMENTS : 
: 1986 DEVICE (ft. below (ft. Elevation 

os top of below (ft.msl) 
oO riser ) grade) : 

[eas | 1080 | owe ae ee ee 
| esas | 1257 | ome a ee ee ee 

a 

xOWLP : Olympic Water Level Probe 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



. WATER LEVEL DATA WELL DNR-8 _ 

PROJECT Two Rivers Landfills (148£06103) WELL LOCATION  8+90S, 16+65W 
LOCATION Two Riverss Wisconsin ELEVATION (PVC riser) 615.7 ft. msl 

. PERSONNEL Thomas P. Van Bierse}] GROUND LEVEL 613.4 ft. msl 

. WATER LEVEL - 

DATE | TIME MEASURING DEPTH Depth BY COMMENTS _ 7 
: 1986 DEVICE* (ft. below | (ft. Elevation 

7 top of below (ft.msl) 
oe riser) grade) 

*OWLP : Olympic Water Level Probe 

Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS _



WATER LEVEL DATA | WELL _ DNR-9_ 

PROJECT Two Rivers Landfills (148E06103) WELL LOCATION 12+35S, 4+30W 
_ LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 640.4 ft. msl 

PERSONNEL _Thomas P. Van Bierse} GROUND LEVEL 638.7 ft. msl 

; WATER LEVEL 2 

DATE | TIME MEASURING DEPTH Depth BY COMMENTS 
1986 DEVICE (ft. below (ft. Elevation 

: top of below (ft.msl) 

- riser) grade) : 

Let tes4 | ome | zss jos | ore [ow] | 

was{ | | sas iter | gsr | woe) 

*OWLP : Olympic Water Level Probe | 

— Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



: WATER LEVEL DATA WELL DNR-10 

PROJECT Two Rivers Landfills (148606103) WELL LOCATION — 12+40S, 4+30W | 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 640.5 ft. msl 

_ PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 638.8 ft. msl 

* . | — WATER LEVEL . 

 |sopate | TIME MEASURING DEPTH Depth sy | — COMMENTS 
| 1986 -  DEVICE* (ft. below | (ft. Elevation. | | 
. top of below (ft.msl) 

| | riser ) grade) . : 

Sd 

xOWLP : Olympic Water Level Probe 

Hydro-Searcn, Inc. _ HYDROLOGISTS-GEOLOGISTS- ENGINEERS



WATER LEVEL DATA WELL No, 10 | 

PROJECT Two Rivers Landfills (148606103) WELL LOCATION 3450S, 12+50W | 
LOCATION Two Rivers,s Wisconsin ELEVATION (PVC riser) 625.4 ft. msl 
PERSONNEL Thomas P. Van Biersel ‘GROUND LEVEL . 622.4 ft. msl 

| : WATER LEVEL . 2 

, DATE | TIME MEASURING DEPTH Depth BY COMMENTS 
| 1986 DEVICE* (ft. below | (ft. Elevation 

| top of below (ft.msl) 

OO | riser ) grade) 

xOWLP : Olympic Water Level Probe 

Hydro-Search, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



| WATER LEVEL DATA WELL No. 12 | 

PROJECT _Two Rivers Landfills (148E06103) WELL LOCATION 6+10S, _ 15+80W 
, LOCATION _Two Riverss Wisconsin ELEVATION (PVC riser) 624.2 ft. ms) 

PERSONNEL _Thomas P. Van Biersel GROUND LEVEL | 622.2 ft. ms) 

, WATER LEVEL . 

DATE TIME MEASURING DEPTH Depth BY COMMENTS 

- 1986 | DEVICE* (ft. below | (ft. Elevation 
top of below (ft.msl) 

o riser) grade) : 

LT 

*OWLP : Olympic Water Level Probe : 

Hydro-Search, Inc. ! HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WATER LEVEL DATA WELL BH2S _ 

PROJECT Two Rivers Landfills (148606103) WELL LOCATION _ 9+00S, 7+00U 
LOCATION Two Rivers» Wisconsin ELEVATION (PVC riser) 634.3 ft. msl 
PERSONNEL _Thomas P. Van Biersel | GROUND LEVEL 633.35 ft. msl 

, WATER LEVEL . 

DATE | TIME MEASURING DEPTH Depth BY COMMENTS 
| 1986 DEVICE (ft. below | (ft. Elevation 

= | top of | below (ft.msl) 
: | riser ) grade) | : 

| *OWLP : Olympic Water Level Probe 

| Hydro-Search, Inc. | | HYDROLOGISTS-GEOLOGISTS- ENGINEERS



WATER LEVEL DATA WELL ___BRZ9 

PROJECT Two Rivers Landfills (148606103) WELL LOCATION 4+00N, 14+00W | 
' LOCATION Two Rivers» Wisconsin ELEVATION (PVC riser) 608.9 ft. ms} 

| PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 608.4 ft. msl 

7 . WATER LEVEL | a 

, DATE TIME MEASURING DEPTH Depth BY COMMENTS 

7 1986 DEVICE» (ft. below | (ft. Elevation 
mo top of below | (ft.msl) 
— riser) grade) : 

*OWLP : Olympic Water Level Probe 

_ Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



WATER LEVEL DATA WELL BH32 

PROJECT Two Rivers Landfills (148E06103) WELL LOCATION 2+O00N, 14+00W | 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 603.5 ft. msl 

" PERSONNEL Thomas P. Van Bierse]l GROUND LEVEL 602.7 ft. msl 

WATER LEVEL : 2 

DATE TIME MEASURING DEPTH . Depth BY COMMENTS 
1986 : DEVICE (ft. below (ft. Elevation 

a top of below (ft .msl) 
a riser) grade) 

“OWLP : Olympic Water Level Probe 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS



| WATER LEVEL DATA WELL BH34 _ 

PROJECT Two Rivers Landfills (148E06103) WELL LOCATION 0+75S, 17+00W | 
LOCATION Two Riverss Wisconsin ELEVATION (PVC riser) 599.3 ft. ms) 

PERSONNEL Thomas P. Van Biersel GROUND LEVEL 598.4 ft. msl 

WATER LEVEL 

- DATE TIME MEASURING DEPTH Depth | BY COMMENTS 

oo 1986 DEVICE (ft. below (ft. Elevation 

| top of below (ft.msl) 

| riser) grade) 

xOWLP : Olympic Water Level Probe 

Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS '



| WATER LEVEL DATA WELL BH49 . 

PROJECT Two Rivers Landfills (148E06103) WELL LOCATION 12+50S, 13+50W | 
LOCATION Two Rivers, Wisconsin ELEVATION (PVC riser) 616.1 ft. ms) 
PERSONNEL Thomas P. Van Biersel GROUND LEVEL 615.0 ft. ms} 

- a WATER LEVEL } 

| DATE TIME MEASURING DEPTH Depth BY COMMENTS 7 
ee 1986 DEVICE (ft. below (ft. Elevation 

| top of below (ft.msl) | 
- riser) grade) | 

xOWLP : Olympic Water Level Probe © 

} Hydro-Search, Inc. HYDROLOGISTS-GEOLOGISTS- ENGINEERS



b . . 

WATER LEVEL DATA ) WELL 127A 

PROJECT Two Rivers Landfills (148E06103) “WELL LOCATION 5+#25N, 10+55W 
LOCATION. _Two Rivers: Wisconsin ELEVATION (PVC riser) 627.7 ft. msl 

_ PERSONNEL _Thomas P. Van Biersel GROUND LEVEL 626.1 ft. msl 

| | | WATER LEVEL . 

| DATE | TIME MEASURING DEPTH Depth BY COMMENTS 
1986 | DEVICE (ft. below | (ft. | Elevation | 

top of below (ft .msl) | 

| riser) grade) . 

ROWLP : Olympic Water Level Probe | | | 

— Hydro-Search, Inc. HYDROLOGISTS-GEOLOCISTS- ENGINEERS |



a APPENDIX H 

FIELD WATER QUALITY SAMPLING AND ANALYSES 
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, FIELD WATER QUALITY SAMPLING AND ANALYSES 

INSTRUMENTS: | 
PROJECT: Two Rivers Landfills TEMPERATURE : Thermometer 

. LOCATION: _Two Rivers; Wisconsin | CONDUCTITIVITY: _ YSI_ Model _ 33 S$-C-T Meter 

PERSONNEL: O0.J. Buser/T.P. Van Bierse] pH: ___VWR - Mini pH Meter 
-- PROJECT NO.: _ 148606103 - OTHER: HNu Model P1101, 10.2 ev probes 
a Span _ : 5 

WATER SOURCE [Drill rig | 
_— water tank 

, SAMPLING CONDITIONS 
| SAMPLING METHOD 

| Wet pePTH pm fT 
WATER HEIGHT ON 
GAUGE OR STAFF 

FIELD MEASUREMENTS AND 
_ | ANALYSIS 

_ TEMPERATURE (°C or @R) 

vec. | weasureo | --- | | ff — COND. 

| eh pa || 

| SAMPLES COLLECTED 
 |AND TREATED 

Lo TRACE METALS 

| LABORATORY: SENT TO: Swanson: 
— DATE: 6/9/86 

~ Hydro-Searcn, Inc. | HYDROLOGISTS-GEOLOGISTS-ENGINEERS



a 

FIELD WATER QUALITY SAMPLING AND ANALYSES se 

| INSTRUMENTS: - 
PROJECT: Two Rivers Landfills TEMPERATURE: Thermometer , 
LOCATION: Two Rivers; Wisconsin CONDUCTITIVITY: YSI Model 33 S-C-T Meter 
PERSONNEL: D.J. Buser/T.P. Van Biersel pH: | VWR - Mini pH Meter 
PROJECT NO.: 148E06103 OTHER: HNu_ Model Pi 101, 10.2 ev probe, 

Span 3; § 

| WATER SOURCE Monitoring Monitoring Monitoring Monitoring Monitoring 
7 Well Well Well Well , Wel] 

DATE 6/10/86 ~ | 6/10/86 6/10/86 6/10/86 6/10/86 ~ |. 

SAMPLING CONDITIONS 

SAMPLING METHOD Grab/Bailer| Grab/Bailer| Grab/Bailer| Grab/Bailer!| Grab/Bailer 

| DEPTH SAMPLE TAKEN 10.52 - 20’ 10.50 - 20'| 6 - 10° 17.06 - 45°| 41.98° 

| WATER HEIGHT ON 
GAUGE OR STAFF 5.57? 17.06’ 41.98' | 

FIELD MEASUREMENTS AND | 
ANALYSIS . 

TEMPERATURE (°C or “&) 11 

oe COND. 

- |SAMPLES COLLECTED | 
. AND TREATED 

| TRACE METALS 

LABORATORY: SENT TO: | DNR ONR DNR 
| DATE: 6/10/86 6/11/86 6/11/86 

Hydro-Searcn, Inc. | HYDROLOGISTS-GEOLOGISTS- ENGINEERS



a . | 
| 

. | FIELD WATER QUALITY SAMPLING AND ANALYSES 

INSTRUMENTS: : 
PROJECT: _Two Rivers Landfills TEMPERATURE: ___Thermometer ss 
LOCATION: Two Rivers, Wisconsin CONDUCTITIVITY: YSI Model 33 S-C-1 Meter | 

' PERSONNEL: D.J. Buser/T.P. Van Biersel pH: VWR - Mini pH Meter 
PROJECT NO.: 148606103 OTHER: HNu Model P1101, 10.2 ev probe; 

. ——Span 2 500 

| WATER SOURCE Monitoring Monitoring; | Leachate 
, Well Well(DNR1)| Distilled | Riser #S— 

at DATE 6/10/86 6/10/86 6/10/86 6/10/86 po 

‘| SAMPLING CONDITIONS } 
| SAMPLING METHOD Grab/Bailer| Grab/Bailer| Grab/Bailer|] Grab/Bailer 

WATER HEIGHT ON 
GAUGE OR STAFF 

- |BIELD MEASUREMENTS AND 
ANALYSIS 

TEMPERATURE (°C or “RQ 

COND. 

. | en ft 
| HN (opm a ee ee ee 

SAMPLES COLLECTED 
AND TREATED 

TRACE METALS 

| LABORATORY: SENT TO: | DNR DNR DNR DNR 
| - DATE: 6/11/86 | 6/11/86 6/11/86 6/11/86 

~ Hydro-Searcn, Inc. HYDROLOGISTS-GEOLOGISTS-ENGINEERS
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| APPENDIX I 

| DRILLING FLUID ANALYSIS 

, e 
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bs 

* SWATEO) EMMIROOTENTAL INC ORIGINAL a 
. Laboratory Services Division | | 

. a 3490 North 127th Street {. REC REPORT NUMBER B 4373 
== Brookfield, Wisconsin 53005 rs } 

x =F telephone (414) 783-6111 KSECEIVED JUN2 6 1985 | 

ay ANALYTICAL REPORT | 

SHIP | | DATE June 25, 1986 

tO *  Hydro-Search, Inc. | PURCHASE ORDER NO. __109E06103 
Suite 101 SEI JOB NO. 14664 __ 

° 210 Regency Court _ Waukesha, WI 53186 DATE COUECTED ——_—_________ 
| Atten: Mr. Doug Frazer . PAGE__|__OF_2__ 

- | Water Sample | 

7 See Attachment | | : 

| : Respectfully Submitted | 
ae a Swarson Environmental, Inc. 

: L Need JD kMAsh hfe 
_* Rosemary L. Dineen /Norman Crabb,/ Ph.D. 
a Chemist Director 

| FORM NO. 02 |



« 

‘Hydro-Search, Inc. | oe Report No. 3313. 
June 25, 1986 L4664 . 

. Page 2 of 2 . 

DETECTION VOLATILES SEI ID 4664-1 | 

IMIT (ug/l) (Purge & Trap) Sample ID Two Rivers LF ~ 

. 30 | Acrolein , ND 

50 Acrylonitrile ND , 

. l Benzene | ND . | 

10 Bromomethane ND | 

oo 2 Bromodichloromethane | 2 | re 

oe 1 Bromoform | | ND , 

2 Carbon tetrachloride ND . | 

- 2 Chlorobenzene | ND 

1 Chloroethane ND | 

a 4 2-Chloroethylvinylether ND 

| | 1 Chloroform 10 

: 10 Chloromethane ND 

2 Dibromochloromethane ND | 

| 1 1,l1-Dichloroethane ND 

1 - 1,2-Dichloroethane ND 
l 1,1-Dichloroethene ND 

1 trans-1,2-Dichloroethene ND 

| 1 1,2-Dichloropropane — ND | 

" 2 cis-1,3-Dichloropropene ND 

2 trans-1,3-Dichlrorpropene | ND : 

: 1 Ethylbenzene | ND "* 

1 Methylene chloride <1 . 

. 3 1,1,2,2-Tetrachloroethane ND | : * 

1 Tetrachloroethene <1 

7 1 1,1,1-Trichloroethane <1 

1 : 1,1,2-Trichloroethane | <1 | * 

1 | Trichloroethene <1 —— 

| 1 Trichlorofluoromethane | ND | " 

: 1 Toluene | <1 | 

10 Vinyl chloride | ND | 

| | 1 Xylene _ 

ND = Not detected Cc. K Laewtet hey LV recin) hg) 
< - Below detection limit Rosemary L.“Dineen 

| - Chemist -
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