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i APPENDIX 1 ENGINEERING CRITERIA 

i The engineering criteria for this project was given in Section 3.0 of the 

Engineering Agreement of Contract No. 21615. As part of the contract, the 

i engineering criteria was reviewed and clarified for design class C-4. 

Referring to Figure 2 procedure 11-15-1 and Figure 1 procedure 11-10-5, 

i which are included, the following criteria was recommended: 

1) Design speed - 50 MPH. 

i 2) Stopping sight distance - 108 m (350 ft.). 

3) Passing sight distance - 549 m (1800 ft.). 

i 4) Degree of horizontal curve - Maximum 7°30'. 

5) Vertical alignment - Maximum grade —- 7%. 

i 
For design purposes, the design team maintained a maximum degree of horizontal 

i curvature of 5° and a maximum vertical grade of 4%. This was possible by 

eliminating the requirement of the railroad track crossing the access road. 
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i 

i 
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FACILITIES DEVELOPMENT MANUAL Procedure 11-10-5 
One’ 

E HORIZONTAL CURVE, GRADE AND SIGHT DISTANCE CRITERIA 
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- oy = ype Passing Zone 
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; Q) Except sight distance requirements for No Passing Zones are sased on Speed Limit.. 

(2) Terrain designations are: F = Flat, R = Rolling, H = Hilly. Short grades less 

f than 500 feet 1n length and one-way downgrades may be one percent steeper. 

3) No Passing Zone sight distance criteria ore taken from the Wisconsin Manual on 

i Uniform Traffic Control Devices. No Passing Zone markings are warranted when the 

sight distance 1s less than the values shown. Height of eye and height of object 

are both assumned to be 3..75 feet for this determination (Note: thas differs 

i from design passing saght distance where the object height is 4.5 feet - See Figure 4) 
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FACILITIES DEVELOPMENT MANUAL Procedure 11-10-5 
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i FACILITIES DEVELOPMENT MANUAL Procedure 11-10-5 
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_ APPENDIX 2 

i PRELIMINARY REPORT 

SOIL INVESTIGATION FOR 

i ALTERNATE RIGHT-OF-WAY FOR 
EXXON MINE/MILL ACCESS ROAD 

i 
SCOPE OF WORK | 

i On July 6, 7 and 8, geotechnical personnel from FOTH & VAN DYKE and Associates, 

Inc. performed a soil investigation program along the alternate right-of-way 

i for the mine/mill access road. The purpose of the investigation was to provide 

information for design of pavement, determination of suitability of material 

i for fill, and to locate unsuitable subgrade materials. 

i The geotechnical investigation included the following field tests and procedures: 

E 1) Hand auger borings numbered 32 through 61 were drilled using a 3%" or 

44" diameter bucket-type hand augers. The soils obtained were visually 

and manually classified by geotechnical personnel of FCTH & VAN DYKE 

i according to the Unified Soil Classification System. The hand auger 

borings were performed along the alternate alignment at approximate 

F 150 meter intervals or more frequently depending on conditions. The 

location and elevation for each auger boring is indicated on the attached 

i boring logs (see Appendix ''2A"). Representative soil samples of each 

major soil horizon were jarred and retained for future reference. 

i 2) A SOIL TEST Model LC-2B Proving Ring Pentrometer was used to determine 

soil strength characteristics in cohesive soils in fill and cut areas. 

i The results of the test are shown on the test boring logs in the column 

labeled proving ring pentrometer. All readings are in pounds per square 

EF inch (psi). 

i 3) Three bulk samples were obtained at various locations in cut sections 

to determine the suitability of these soils for use as roadway subgrade 

i fill. the positior and depth of the bulk samples are indicated on the 

test boring logs. No laboratory testing of these scils was performed 

f at this time. | 

i |
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i 
4) In-field density tests were performed in proposed cut areas using the 

i sand cone method. The results of these tests are found in Appendix "2¢", 

These values will be used in another portion of this report to determine 

i shrinkage factors for cut and fill quantities. 

5) To aid in calculating topsoil quantities, an Oakfield soil sampler was 

i employed to determine topsoil thickness in swales and drainageways. 

The results of this work are found in Appendix ''2A" following the hand 

i auger boring logs. 

i SUMMARY OF OBSERVATIONS 

For convenience in discussion, the general subsoil stratigraphy will be discussed 

i in sections referred to by using alternate roadway alignment stationing. From 

the beginning of the alternate access roadway at S.T.H. "55" station 7327.395 

i to Swamp Creek Station 2740, the land consists gen-:ally of gently sloping 

to steeply sloping uplands and drainageways. The .» ands have slopes ranging 

i from less than 1% to up to 15% slope. Discussion of soils in the swales and 

drainageways will be taken up later in the report and handled separately. 

i The following discussions consider soils in the upland areas only. 

General Subsurface Conditions - Uplands (Station 7327 to 2740) 

i The soil conditions at each boring location are illustrated in the boring 

logs found in Appendix''2A", A review of the boring logs suggests that the 

i general soil profile consists of a surficial layer of black sandy or silty 

loam topsoil ranging in thickness from .09 meters to .28 meters underlain 

i by reddish brown, brown or greyish silty fine sand, fine sandy silt, silt 

or clayey silt. These soils have a Unified Soil Classification of SM, ML or 

i ML-CL and vary in thickness across the uplands from .02 meters at Boring #44 

to 1.3 meters at Boring #35. Although the texture and thickness of this strata 

varies along the route, these soils are similar in nature to those encountered 

i along the original access road route. Underlying the above described soils 

the hand auger borings encountered sands or sand/gravel mixtures. The soils 

i were grey to brown, occurred in a firm to dense condition and have a Unified 

Soil Classification of SP, SW, SM and GW. The soils were described as fine 

i sand, fine to medium sand, fine to coarse sand and sand and gravel mixtures. 

7
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i These soils occurred, in most instances, to the termination of the hand auger . 

borings. Again, the texture and thickness of the above described sandy soils 

i varies laterally and vertically along the route but are generally very similar 

to what was encountered along the original access road route. 

i 
The sands and gravels encountered are probably glacial outwash deposits. These 

i deposits typically have internal structures such as cross bedding or graded 

bedding. The presence of such internal structures in the soils is of little 

; concern except that soil texture will vary considerably both laterally and 

| vertically with these deposits in cuts. 

i General Subsurface Conditions in Drainageways 

The proposed alternate right-of-way is dissected by a number of surface water 

i drainage features of varying size. A summary of the location and general soil 

data for each drainageway is found in Table I. A review of the hand auger 

E borings performed in the drainageway suggest that the general soil profile 

consists of a thin surficial layer of black silt or sandy loam topsoil or 

i a layer of black peat. The thickness of this surficial layer ranges from .11 

meters at Boring #43 to a maximum of .62 meters at Boring #47. Only in one 

drainageway located between Stations 1650 to 1850 was a greater thickness 

i of organic soils encountered. At Boring #48 (Station 1810) silty clays and 

clayey silts contain some organic materials occurr:d to a depth of 1.3 meters. 

i The condition at Station 1810 appears to be an exceotion to the generally 

thin deposits of topsoils and organic soils along the alternate route. 

i 
In most instances the topsoils are underlain by soils with Unified Soil Class- 

i ification SM or ML being described as fine sandy silts, silty sand or silts. 

These soils occurred in a moist to wet state and in some instances are mottled. 

Mottling consists of irregular markings or spots of different colors in soils 

i which usually indicates seasonal saturation and lack of good drainage. The 

underlying soils consisted mainly of sands and sand/gravel mixtures which 

i were grey to brown in color having a Unified Soil Classification of SP, SM, 

SW and GW. These sands in some cases were saturated or water bearing depending 

; on the topographic position of the drainageway. 

i 

i



i TABLE I 

i SUMMARY OF DRAINAGEWAY SOILS DATA 

Approx. Location of Topsoil (OL) or Subsoil 
f Drainageway From/To Boring No's. Peat (Pt) Thickness Description 

7530 to 7680 PH (OL) to .26-.36m SM and ML to .7m 
i B#33 

7890 to 7950 P#2 (OL) to 22m SM 

i 7970 to 8027 P#3 OL to .12m ML (mottled) 

: 8070 to 8150 P#4 OL to .28m ML (mottled) 

1070 to 1120 P#5 Pt to .24m SM and SP to .87m 

; 1130 to 1190 B#42 OL to .l6ém ML to .57m 

1310 to 1380 Bi#43 Pt to .Ilm SM, ML and CL-ML to 
E . 9m 

1420 to 1480 BH44A Pt to .l7m SM to .8m 

i 1690 to 1850 BHAT Pt to .62m SW to .72m 
B47A OL to .2m SM and SC to .9m 

B48 Pt and OH to 1.3m SM to 1.68m 

i 2500 to 2550 Bi#54 Pt to .4lm SM and SP to 1460m



L 

i 
General Subsurface Conditions - Alternate Right-of-Way Station 3700 to 4120 

i A review of the boring logs along the alignment between Station 3700 to 4120 

suggests that the general soil profile consists of a surficial layer of black, 

silt loam topsoil ranging in thickness from .06 meters to .12 meters underlain 

i by .37 meters at Boring #60 to a maximum of 1.28 meters at Boring #57 of clayey 

or sandy silt. These soils have a Unified Soil Classification of (ML) being 

i clayey silts and fine sand/silt mixtures. Underlying the above described (ML) 

soils to the termination of the borings lies a brown to reddish brown silty 

i sand with gravel which occurs in a loose to firm, saturated state. Mottling 

is evident in the upper portion of this strata at several boring locations, 

i mottling being evidence of poor drainage and seasonal saturation. Apparently, 

a restrictive layer of soil and/or rock existing beneath this area which is 

retarding the downward movement of groundwater and causing the saturation 

i of these upper soils. The fact that these soils are wet or saturated may result 

in some difficulty in construction and necessitate the installation of deeper 

i ditches or an underdrain system for the roadway. The wet or saturated nature 

of these soils should be taken into account during pavement design. 

i 
Purpose of Investigation 

i We understand that the purpose of the subsurface investigation is to evaluate 

those segments of the access road which have changed from the earlier study. 

The subsurface information gathered (See Appendix "2A") will be used to locate 

i unsuitable material, comment on the suitability of in-place soil and the use 

of various soils as fill materials. The applicable subsurface data gathered in 

i the initial investigation has been included in Appendix "2B". 

f In general, the subsoil encountered along the alternate right-of-way for the 

mine/mill access road were similar to those found along the route proposed 

| originally. The most notable exception is that the alternate route dissects 

less wetland areas than the previous route and thus generally less organic 

j soils (i.e. Pt) were encountered. . 

Discussion of Soil Properties and Usage 

i Topsoil and Peats 

A thin mantle of topsoil exists in upland areas across the entire access 

i route right-of-way. This topsoil should be removed prior to filling 

or cutting and stockpiled for future usage in landscaping. Table I 

i summarizes the subsoil data for dra: aye « ea where both topsoil and



i peat were discovered. In most instances, the thickness encountered was 

| minimal with the maximum undercut necessary to remove all organic soil 

being located at Boring #48 (Station 1810) where an undercut 1.3 meters 

i is required. These peat and other highly organic soils should also be 

stockpiled for later use in landscaping. 

E silty Subsoils 

In most instances along the access road route a layer of clayey silt, 

i sandy silt or silty sand soil underlie the topsoils. These soils were 

noted as occurring in a wet or saturated state during the original investi- 

f gation but they do dry out considerably as found in this investigation. The 

properties of the soil encountered along the alternate route are thought 

E to be very similar to those found in the previous investigation. A review 

of the laboratory tests performed in conjunction with the earlier investigation 

(see Appendix "2B'') found these soils to be SM or ML soils with P200 ranging 

i from 31 to 564 being slightly plastic (Plastic Index 5.4). Thus, these soils 

would be considered frost susceptible and consideration should be given to 

i removing these soils in cut or fill areas so that a 1.2 meter separation is 

maintained between the pavement and frost susceptible materials. These silty 

F soils are suitable for use in fills provided that tie following conditions are 

met: 1) that these silty soils be placed in a lower portion of fills so that 

a minimum of 1.2 meters of nonfrost susceptible base and subbase soils is 

; maintained; 2) that silty soils be placed at oz near optimum moisture for 

compaction when placed; and 3) that silty soils . nified Soil Classification 

a SM, ML, ML-CL and CL) be compacted to 100% of the Standard Proctor Density. 

F Sands and Sand and Gravel Mixtures 

Generally, the majority of the subsoils consisted of poorly or well graded 

sands and sand and gravel mixtures. These sandy soils should have adequate 

f strength in place for fill conditions provided they are "proof rolled" prior 

to the placement of fill. "Proof rolling" is most critical in drainage ways 

i where it is possible that sands and/or gravel overlie organic soils or very soft 

clays. "Proof rolling' should define these soft areas so that they can be 

excavated and replaced with suitable material. As fill soils, sands and/or 

i gravel soils should provide a stable base for the roadway construction provided 

: they are compacted to at least 954 of the Standard Proctor Density.



i Some sands were classified as uniformly graded fine or medium sand. These 

soils may be more difficult to compact and require the addition of water 

before maximum density can be attained. Appendix "2B" includes the laboratory 

E soil test data presented in our original submittal which is referenced in this 

report. . 

SUMMARY OF RECOMMENDATIONS 

i We feel at this time that further laboratory testing to determine soil properties 

is not necessary based on the similarity of the subsoils along the two routes. 

i We do, however, recommend that at the time of construction more detailed labora- 

tory soils work be performed to define and confirm the engineering properties 

i of the soils as related to compaction and stability. 

The plans and/or specifications should contain the following clauses for roadway 

i subgrade construction: 

i 1) The roadway section shall be cleared and grubbed and all topsoil, peat 

or other deleterious soils removed. Removal of the above should extend 

; downward out from the outer edge of the roadway at a 1:1 slope or flatter. 

2) Topsoil, peat and other organic soils shall be stockpiled for later 

E use as landscaping materials. 

i 3) For silty or clay soils in place or used as fill, consideration should 

be given to requiring a minimum of 1.2 meters below the pavement. 

i 4) Silty or clayey soils used as fill shall be compact at or near optimum 

F moisture to 100% of the Standard Proctor Density. 

5) Sandy soils shall be compacted at or near optimum moisture to 95% of 

i the Standard Proctor Density. : 

£ 6) Erosion control measures such as silt fences, settlement ponds, berms 

and ditches will be required as necessary to minimize siltation of nearby 

EF streams and wetlands.



7) Subsequent to placing fill, especially in drainageways, the subgrade 

i should be "proof rolled" to locate any "soft" areas. Any "soft" areas 

encountered shall be undercut and replaced with properly compacted fill 

i material. 

i 8) Further laboratory testing of soils for engineering properties should 

be accomplished when construction begins. 

i 9) Undercutting of deleterious soils and the placement and compaction of 

. fill soils shall be monitored as part uf a field quality control program.



f APPENDIX "24" 

LOGS OF HAND AUGER TEST BORINGS FOR 
B . ALTERNATE RIGHT-OF-WAY FOR MINE/MILL ACCESS ROAD



i in ee ne 7/6/82 

PROJECT _—xxon ~ Access Road BORING NO. _ 32 

i BORING LOCATION Sta. 7410 JoB No. _XX8202 

a SURFACE ELEVATION 489.66 BORING DEPTH _ !830mm 

— sanPLe ee ee gE o SOIL CLASSIFICATION ENGINEERS 
f STRATA | TAKEN 25/25 else REMARKS 

dcscpaumihe nis par eormeetnmnniigmme nsec mae eae ee ele eel 

0 Yq | | |  |wiwem, wise sanae wot renee mate, Fine Sandy LOAM Topsoil, moist, 

i a a ee re oe 
PT TT 

Boo | |fttfttl fl 4 
veo. || | | |__| tighe veiiowtan brow, Fine Senly Sian, | 

i | | CT noise, toose my, CS 

ee ao [| | | ff 
Wr co aoe a_i igi Brom Ghayey sear wen | 

PL Prise Ss ise, fim Od 
i POO 

coo tT 
i 600 700-1800 af} 2] | | Brown, Fine to Medium aud Fine to Coarse 

rf rT et SAND, some fine to coarse gravel, moist et 

PT TT [te wet at 1400 mm, firm (sw). 
Bos. Fr 

| ot | 
es a 
PTT 

i ___ | | | tee 
——————e 

| | [ ft 

PE — ~~ | | 

J DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

i AT DRILLING None 

i eden = HOURS AFTER DRILLING 

_ LOG BY: REM 

f FOTH & VAN DYKE and Associates, Inc.



j a 7/6/82 

i PROJECT _Exxon - Access Road BORING NO. 33 

BORING LOCATION sta. 7650 JOB NO. xx8202 

i SURFACE ELEVATION _ 85-32 BORING DEPTH 1520mm_ 

DEPTH DEPTH |4 [ax ° 
i OF SAMPLE ge ee Si a SOIL CLASSIFICATION ENGINEERS 

STRATA | TAKEN | 2 & 25 ae#|oe REMARKS 
* (mm) a | a 

LL = ee 
PT TT 

i pT TT 
20 | | 

zoo | | | | tare, stightty Reddish Brown, Medium SAND 
i rT TT some Silt, moist, firm (SM). 

pp | 
i 700 | | | fl a A 

a 
i pT 

wo fT 
i 1220 eee Brown Fine to Coarse SAND and Fine to 

rT TT Coarse Gravel, moist, dense (SW-GW). 

7 re ee 
izo fT . 
1520 rf [| | ff Refusal - coarse grave! and cobbles. 

i ee ee 
PT 

-—+—}—+}— 
4 | {| { | | 

| | {| | | 

i DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION 

AT DRILLING None 

i HOURS AFTER DRILLING 

LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



re _—— . 7/6/82 

PROJECT __Exxon - Access Road BORING No. _34 

i BORING LOCATION _ Sta. 7710 JOB NO, _XX8202 

i SURFACE ELEVATION _ 488.60 BORING DEPTH _1920mm 

i chee = a = 2 z & a 3 SOIL CLASSIFICATION ENGINEERS 

i STRATA | TAKEN ee as sei REMARKS 

J ee 
i ene eo eee 

PE 
Boe 

ee a 
Peer , PT TT a 
—= PO 

soo |eoo-700 | a |i | | | tight Brow, Medium to Coarse SAND, tracd 
| | tT | rine Graver and silt, Moist, Firm (sp). | 

i Po 
ro fT 

i 1310 rf ft ff] Light Brown, Fine to Medium SAND, trace 

TTT [site, moist, rirm (SP). 
a - 

Boss) Fr 7 
1530 rf fl tf Light Brown Fine to Coaise SAND and Fine 

i PT TT to medium craven vith Wet 30cm thick | 
| | TTT [seams of reddish arom Silty Fine to | 

J PT coarse sand, Firm (sand su. | 
PT tT 

i | | ft ht 
| | tT | 

i | | tT 

ge DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION 

AT DRILLING None 

| HOURS AFTER DRILLING 

__ LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i gr 7/6/82 

PROJECT Exxon Access Road BORING NO. HA#35 0 

i BORING LOCATION Sta. 7860. OB NO. __XXB20200 

i SURFACE ELEVATION _ 487.76 | BORING DEPTH _1920mm 

a iret (ea SIZES . SOIL CLASSIFICATION ENGINEERS 

Sr usm pes ih cs-sco sb ics sain eceheb bce thciemncceaa adaecetertina meson eaeseciabeepmanepidiidnceieh aeiastncadeegrtaagiecandaiiaiageatneddaial 

:° TT 1 | | Iotack, voaay Sap, sone Gravel, voter | 
|} fff pass teen Topsoil. 

| | PO 
Bou | [ffl | 

wo | | | TT [ttene arom, sitey rine sanp trace | 

Be —= | | | 
440 Pe 

W mic [reese a [2 | [lavoro Geeyusn from, Fine Sandy SLE 
PL [| Ioene Gay, wise, rim ta. 

i a a 
uzo ft a. 

i 1120 biso-122q a | 2{ |__| Greyish Brown to Reddish Brown, Sand 

rt cf TT SILT some Clay, Saturated, Loose (ML) 

Se teers Bow (Fo 
90 || | | | _]uighe arom, Fine to Nediun and wediun ro] 

i PT TT Iooarse sann, wet, Firm (sp). 
a ee 

; = $4} 

See 
i / ff a 
‘i ee ee ee . 

DRILLING DATA: 4" Bucke WATER LEVEL INFORMATION 

a - AT DRILLING 

i __ HOURS AFTER DRILLING 

_ LOG BY:R 

i FOTH & VAN DYKE and Associates, Inc.



J re 7/6/82 

PROJECT Exxon Access Road BORING No. HA#36 

i BORING Location S@- 2900s Sto NO. _XX8202_ 

: surFace eLevatron “87-8 BRING DEPTH _1520mm 

ee were (em BEIZEIE N ENGINEERS 1 sans sary ee 35 a. 38 SOIL CLASSIFICATIO NGINEER 

Be SE = 

+ (| |_| _[___| stack to erarsab, sendy iam, anaca | 
i (eee op 

——-|—4 PO 
Boize [OT TP 

290: feoo-soo) ali | | | tigne, siighely Reddish prom, silty | 1 Er a +l]. 4 
570 Pe 

Boe [TTT Tite bron, Fine wo oars Su, nome | 
Prine ravets wotst, turn (9. | 

i PT 
goo | 
goo furoo-izog_a | 2 | | | cight Brown, Medium SAND, trace silt, | 

i a es 

pf a Boo FP Try 
oo {| | || brow, Fine to Coarse SAND with Fine to_| 

i | {[ | f[ | Coarse GRAVZL, Moist, Firm (SW-GN). 

| | TT 
aso | fT 
er | | TT auger Refusal coarse Gravel 

=== 
_DRILLING DATA: 4" Bu WATER LEVEL INFORMATION 

AT DRILLING 

eee HOURS AFTER DRILLING 

_ LOG BY: RE 

i FOTH & VAN DYKE and Associates, Inc.



i Si i 7/6/82 

PROJECT Exxon Access Road BORING NO. _HAH37 

i BORING LOCATION Sta. 440 JOB NO. XX8202 

i SURFACE ELEVATION 487.79 | BORING DEPTH 1920mm 

DEPTH : : 
OF eure Be ae BEG. SOIL CLASSIFICATION ENGINEERS 

i STRATA | TAKEN | 3 E a8 pales REMARKS 

i PE 
PE 

fo. | | TT 
co fexoace | [2 | | [oats Brom, SHR, sone Fine Send | 

i rT TT trace Clay, Moist, Loose, 

a 
— a 

a a A 
ee 

t P| seen Silty Hedin Send, Wiest, Fam 
sco | TT se ana sp. 

i 860 rf | fff Brown, Fine to Medium SAND, some Fine to 

rT TE Coarse GRAVEL, Moist, Firm (SW). 

PT 
Ee 
woo | TT tight Brown, Fine SAND, Medium SAND and | 

i PT TJ seat to coarse sano, wet, Firm (SP and| 
a ee ee 

p= Eee Sp 1 PES a 
| DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION 

AT DRILLING None 

i _ HOURS AFTER DRILLING 

- LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i nr rn _ 7/6/82 

PROJECT Exxon Access Road BORING NO. HA #38 

i BORING LOCATION __Sta. 590 JOB NO. _Xx8202 

i SURFACE ELEVATION 487.94 BORING DEPTH 1620mm 

oe coe 1a ia mele CLASSIFICATION ENGINEERS 
j sriekn a PE a8 ge 5 “ne = REMARKS 

(mm) a | 

0 [| | | | | aiack, toany Hume, Yoist, Soft, Topeost| 
i PT ET fe 

PT EE 
Boe Pe 

0 [| [| erey-arown to Light Brown Clayey SILT, | 
j pT TT [titete Fine sand, Moist, Firm Gm). | 

a ee a 
519 ae ce ae ameter 

Bo _ T_T _[itsie trom, Fine vedioe nd ted | 
Pao isc mm 

i PT 
00 
1200 {| [ | ff Light Brown, Medium and Medium to Coarse 

i rf eT TT SAND, with Fine to Coarse GRAVEL and 

a Pos Fr 
zo [| [Pater Retusat — coarse craved and cobbled. 

i PE 
a ee ee 

i Pe 

_DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

i - AT DRILLING 

i - _ HOURS AFTER DRILLING 

ssa LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i —_— . 7/6/82 

PROJECT Exxon Access Road BORING NO.  HA#39 

i BORING LOCATION _Sta. 740 JOB NO. _XX8202 

i SURFACE ELEVATION — 487.07 BORING DEPTH 1610) 0 

pie SAMPLE Ba ee ge a SOIL CLASSIFICATION ENGINEERS 
i STRATA | TAKEN 22/25 a/8 8 REMARKS 

ee aaa een acc caren ec mceaaiele ccssicasiee ae senda aksnsaietsolses cee cede See eee ate Dope ee eel 

pT it ee ee 
PT 
Pp 

Boo (FO 
100 pf tp Grey, Fine Sandy SILT, Moist, Loose (mL) 

i Pt 
P| | tt 

140 | | ft 
DTTC Pi rooms Stay Fine sao 
TTT Tie cg 

i Po wo [PP 
i 480 rf f ft ff Light Brown, Fine to Cc cse SAND and Fing 

Yr | | [ [ff to Coarse GRAVEL, Mois, Firm (SW-GW). 

1: a 
reco fT 
rere | | |_| Auger Refusal - Coarse Gravel and cobbled. 

i PE 
pT 
po 

Eee 1 eee — —— 
i _DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

_ AT DRILLING None 

i . HOURS AFTER DRILLING 

—— LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



; eee 7/6/82 

PROJECT _—xxon Access Road BORING NO.  4HA#40 

i BORING LOCATION Sta. 890 JOB NO. xx8202 

i DEPTH DEPTH [a |a x 
OF SAMPLE | & x ze Se) SOIL CLASSIFICATION ENGINEERS 

T 3 REMARKS sTRATA | TAKEN | 2/25/2216 8 
(mm) ols 

_ eT OOOO OOo oo _|—oEEEE OO eee nnd 

o | {| | | | | Black, Loamy Humus, Moist, V. Soft (OL). | 

a EEE 
100 PF Grey, Silty Fine to Medium SAND, Little 

es ee ae a 
310 SSE 

; 310 550-700 PA FL ff Light Brown, Silty Fine and Fine to 

PE TP Coarse SAND, Little Gravel, Moist, Firm 

i pT TT 
820 
820 PEEP Light Brown, Fine and Medium SAND Little 

i PEt P to some Fine to Coarse Gravel, Moist, Fi 

pt TS. 
Pe 

1200 PtP Brown to Reddish to Yellowish Brown, 

PEt Fine, Medium and Fine to Medium SAND, 

ee a 
— | Pet TT 

UORILLING DATA: 4") Bucket Type Auger WATER LEVEL INFORMATION 

i AT DRILLING 1760cm 

HOURS AFTER DRILLING | 

7 LOG BY: REM | 

i FOTH & VAN DYKE and Associates, Inc.



i saci naman ene a 7/6/82 

PROJECT ___Exxon Access Road BORING NO. _HA#41 

i BORING LOCATION Sta. 1040 ‘ JOB NO. __Xx8202 

1‘ SURFACE ELEVATION 484.21 BORING DEPTH _1560mm 

OF see = ta = 2 ge a SOIL CLASSIFICATION ENGINEERS 
i STRATA TAKEN 56 a8 aa|o8 REMARKS 

mm. Oe | 
Ce Re ee FE epeasin Eee henear=teae eens ees eeiaenissanbinedeendimeentommmiatieznkadaece seca tan cereniaemeeaecaedl 

> {| [| [ [[iack, toany tums, woise, v. sore | a a a 
PT TT 

| ae Pd 
a 
a | 260 Pt tT 

ae a Ee 
i a ee ee 

sco 
Sao} |_| nine rom, vedi 0, ieee Grave, | a 
PT dT 

i nnn memes of 
a a 
ee a ee 

SE 
a a 
a 

i | tT dT | a, 

DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION 

i AT pRiLLInc None 

' - HOURS AFTER DRILLING 

0G BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i er 7/6/82 

PROJECT __ Exxon Access Road BORING NO. HA#42 

1 BORING LOCATION Sta. 1190 JOB NO. _XX8202 

i SURFACE ELEVATION 484.36 BORING DEPTH  1920mm 

ae sayeLE Be ae ge a: SOIL CLASSIFICATION ENGINEERS 
i STRATA | TAKEN Z2/35 2/88 REMARKS 

0 | | | | | | stack, toany tunus, voise, very soft, | 
i a ee 

PE 
Poo CO 

roo [| | creyish Brown to dark Brow, Clayey STLt| 
i PT TTP tteete Fine sand, woist, Loose Cm). | 

————————— sso | fT 
a 

ee 
i Po 

CO 
a Ss 8 a 
rE ET TT Fine SAND, some Fine to Medium Sand, 

r | [| | [4] trace Gravel and Silt, Moist to V. Moist 

Beco Fe _ 
PE 

i PE 
PE 

:— PT 

See | | ft 

|e ~ pT 

| DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

AT DRILLING None eee eee ae 

:-_—_____— HOURS AFTER DRILLING 

_ LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i ee 7/6/82 

PROJECT Exxon Access Road BORING NO. HA #43 

i BORING LOCATION Sta. 1340 JoB No. _XX8202 : 

f SURFACE ELEVATION 482.45 BORING DEPTH 1920 

DEPTH EP : 5 
OF sere Be ee SE BS SOIL CLASSIFICATION ENGINEERS 

f STRATA TaKEN | 25/25 Ag oe REMARKS 

SS ee ees 

: | | | | | I stack to park Grey, Peaty Clay Loam _| en a ee ee 
Bou PP 

uo | | | | | | crey, sitey Fine to Medium SAND, Moist, | 
i ee ee ee en 

ee 280 Pd 
O xco fsoouon| a [1 | | | orey, Glayey Sandy SIDDy wish fou comme eo | (Rene i sensaga| [a 

6so_ [600-700] TT 
i 650 iso0-900 | a | 2 | | | Bluish Grey, Very Silty CLAY to Claye 

l7oo-800} | | [it5 | SILT, some Sand, Miceous, Moist to Wet, 

-[soo-soo| [pee [sore (aca) oo 
Boo | [TTT _ 

900 rf te Grey, Fine to Coarse Sa‘ii and Gravel 

i ee eee Waterbearing, Firm (SW). 

a a ee ee 
i ago if [| . 
a 

f Ht 

i DRILLING DATA; 4" Bucket Type Auger WATER LEVEL INFORMATION 

AT DRILLING 880 mm 

j _ HOURS AFTER DRILLING 

; Log By: REM 

| FOTH & VAN DYKE and Associates, Inc.



H 
me 7/7/82 

ROJECT Exxon Access Road BORING NO. HA#44 

ee LOCATION Sta, 1420 JOB NO. _yxg702 

SURFACE ELEVATION 484.8 BORING DEPTH 800 mm 

i Se : a = a : & a Z SOIL CLASSIFICATION ENGINEERS cE TAKEN | 3 ee Ba|Se REMARKS 
mm a | a 

A baladahivindinasianbastcaeadaxaeee 3 eee a enemy 

ee Te Neto re 
tz encountered 

70 lsseascteret || |. a et due to gravel 

ro [| {| | TT [erey, arom co Brom Silty Fine to [ae depth from 600 to 
fT | CT dT Medium SAND, some Gravel, Moist, Firm 780 cm. Relocated hole 

i pj} (SM) to Sta. 1457 
690 | ft | 

re rt dt ET Brown to Light Brown, Fine to Coarse 
rf oT TT SAND and Fine to Coarse Gravel and Cobblds, 

| TT  Piieete site, moist, Firm Gu. yo fT 

ET 4 EEE... 

i LT 

t AT 
1 TO 

DRILLING DATA: 4" } j WATER LEVEL INFORMATION 

{ AT DRILLING 

_ HOURS AFTER DRILLING 

i LOG BY: Rep 

i FOTH & VAN DYKE and Associates, Inc.



nr _. 7/7/82 

PROJECT _ Exxon Access Road BORING NO. HA#G4A 

i BORING LOCATION _ sta, 1457 in Drainage Suaiy || JOB NO. __XX8202 

‘ SURFACE ELEVATION 483.9 BORING DEPTH 800mm 

‘ae sane Be ae ge Bo SOIL CLASSIFICATION ENGINEERS 

B srr TAKEN PIPE Baise REMARKS 
mm, 

ere ce El 

'° PT TT I stack, peary ropsorn, wer, sate (ory | 

———— a ee 
fo. fF Tere 

io || dT dT rey, ctavey sir, some Fine Sand, Yoist| 

ce +--+} 4 
—= Pe 

270. |_| dT Td ght row to Reddish Brom, silty | 
PT TT [| rine to medium sano, Little sitt trace _| 

i PT CT TC ctay and Gravel, Wet to Saturated, Firm | 
soo | | | | | | is tev prominent coarse notties | 

f 800 r {| {[ | [ | Auger Refusal - attempted 3 more hole 

r {| {| [ [| encountering refusal on a!! attempts. a 

‘ PT TT . 
Lt 
a a 

i PT 
P | | fp 

— rT dT UT 
a 

i H+ 
| | ft fl _ 

- Pt tt 

1 DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION 

AT DRILLING 

A a HOURS AFTER DRILLING 

~ LOG BY: REM . 

i FOTH & VAN DYKE and Associates, Inc.



i os a 7/7/82 

pRosect __ Exxon Access Road BORING NO. __HA#45 

i BORING LOCATION Sta. 1540 JOB NO. XX8202 

4 SURFACE ELEVATION 484.59 BORING DEPTH _1920mm 

DEPTH DEPTH a la | & ache 

° IL CLASSIFICATION ENGINEERS Ee = (mm) a | 
i cacienasaindens Uecases nadia aienieaaadn sientacadens Aepeneisaessidteakdaba aaedemaenenmetcen ccacarapmeio ened meets te re EEE 

off | [J tack, toany tums (Topsoil), Moist, | 
a a 
pT 

bos CO 
(| | _|_[_[ eer, Fine Siny sit, tints to ere 

600 COTY Teer wet ee oon. | 
ee 

uo fot 7 
i LLG *; a7o-s70] a fi ff | Light Brown to Greyish Browa, SILT some 

ee Ce 
a OD gD ei ee so, nares ere 
TTT owe ese i oe 
a . Bx. Ee - 

1030 | | | | Light Brown, Medium SAND, trace Silt 

ee 
a ee 

i —- th 
1710 Light Brown, Fine SAND, trace Silt and P= Geo 
EE se ao 

| DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

AT DRILLING None 

j- HOURS AFTER DRILLING 

__ LOG BY: _REM 

i FOTH & VAN DYKE and Associates, Inc.



PROJECT ___ Exxon Access Road BORING NO. __HA#46 

i BORING LOCATION  Sta- 1660 JOB NO. XX8 202 

j SURFACE ELEVATION 483.78 BORING DEPTH 1520mm 

‘a sane ee ee ge co SOLL CLASSIFICATION ENGINEERS 
f eon TAKEN | 37 45 ae 88 REMARKS 

ees aieC eae ANNA NS NT ad ae peace ai eendoanceacindaeaee ante aa eae ta aga ie ee pa ee 

' > PT dT CT TT tack, toamy Sand, Topsoil, moter, | 
Pt eee 
a ee ee 

A a a 
co || | [| arom, sitty rime SAND trace Gravel, | 

i a ee 
a ee ee 

— Pe 

* He rT TT SAND, little Medium to Coarse Gravel, 

i a a ee ee 
zo | tT Tt . 

i 1520 rf ft Auger Refusal - Coarse Grave! ax Vobbles 

rf ET attempted 2 additional holes. 

J a ee 
Pe 

ee 
i a a 
PT | TT 

‘ —— ee 
ee : | | tf 

i DRILLING DATA: 4" Rucker Type Auger WATER LEVEL INFORMATION 

AT DRILLING None 

i _ HOURS AFTER DRILLING 

__ Log BY: REM 

4 FOTH & VAN DYKE and Associates, Inc.



Bo . 7/7/82 

PROJECT Exxon Access Road BORING NO. HA#47 

i BORING LOCATION Sta. 1720 JOB NO. XX8202 

k SURFACE ELEVATION 477.67 BORING DEPTH 720mm 

at one = i = a 2 E 8 ‘2 SOIL CLASSIFICATION ENGINEERS 

i STRATA | TAKEN ee a8 22/58 REMARKS 
(um p—_____}__}_f i A 

i 0 |_| |[ [| | | stack, pear some Fine to Coarse Gravel _| PEAT some Fine to Coarse Gravel _ 

PT TT | dana cobpies, saturated, v. soft (rt). | 
foot ft Ppp 

| A 
so | TT || | rey, medium to coarse SAND and Fine to | auger refusal 

i rT rT Coarse GRAVEL and Cobbles, Waterbearing Tried 3 other holes 

pt Firm (SW-Gi). at 
' 720 Pt 

ee | | Po 
i pT 

TT j a ee ee 
Pt tt 

Pf Lr 
Pe j a 
PT 

i— pT 

_ PO 

Ue ~~ | tt 

i DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION 

tes AT DRILLING 

i- HOURS AFTER DRILLING 

oe LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i asm en ee tn Ss ch ahM ly 7/7/82 

progect _ "**on Access Road BORING NO. _HA#47A 

i BORING LOCATION Sta. 1750 . JOB NO. XX8202 

i SURFACE ELEVATION 477.9 BORING DEPTH _1320mm 

ae dee = a 3 a 3 & S 2 SOIL CLASSIFICATION ENGINEERS 
i ety TAKEN 2 45 a i oe REMARKS 

ee ee 

a Pe ee 
PT 

Bano | | TT 
zo | | | | | I creyish Brow, Silty Fine to Medium | ee PT 
so | | TP 

shed ti a eer rT TE SAND, some Silt, trace Gravel, Wet 

i pT TT tose scp, 
go [| | | [| 

i 900 rf | fff Brown to Gre Medium a:..._{zdium to 

rf ff fl Coarse SAND, Little Fine Gravel, water- er 

ET caring, rim spe. 
Bo. Fy 

mer Tt TT | auger netusat = coarse Gravel and Cobbled 
i Po 

Po 
i— pd 

ee | -—4}—} + 
i ee 
= Pt tt 

DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION 

i AT DRILLING 

j- HOURS AFTER DRILLING 

: LOG BY: REM 
2 

i FOTH & VAN DYKE and Associates, Inc.



Bo 7/7/82 

PROJECT Exxon Access Road BORING NO. _HA#48 

i BORING LOCATION STA 1810 JOB NO. %X8202 

i SURFACE ELEVATION _ 477.39 BORING DEPTH 1900 mm 

oa ou = a ae Bie Z 3 SOIL CLASSIFICATION ENGINEERS 
Bj sears TAKEN ze a8 a x |S ae REMARKS 

a SS 
°° | rT TT fatack, ctayey Peat Saturated v. soft | 
a ee a 
PT TE 

Boo | Tr; tl fl] 
120 poo-t000, a | 1 | -- | - |crey to reddish, brown to bluish grey | 

i 200-609 rT | ft 8 silt Ay and ¢layey sti_T ~~ miceous trace 

£00-300 Y [| | [hl medium to coarse gravel - some organic 

i 1300 900-1,008 | [| 205] matter, wet, very soft (OH) 

voc | | | | | night brown to greyish brown silty | 
| TTL [ncaium sap, some clay, little gravel, | 

Bisel ieee 
| | | | ST Brown, fine to coarse sanp and fine to__| 

ee i PT TT ts - 
Re 

a a 
i a es 

PT 
i— LT 

a ee 
i: | | | ft 

| | | ft | 
' a 

i DRILLING DATA: 4" Bucket type - Hand Auger WATER LEVEL INFORMATION 

—_ AT DRILLING 1000 mm 

i _ HOURS AFTER DRILLING 

a LOG BY: REM 

i FOTH & VAN DYKE and Assoriates, Inc.



i a 7/7/82 

T PROJECT Exxon Access Road BORING NO. HA #49 

BORING LOCATION STA_1870 JOB NO. XX8202 | 

i SURFACE ELEVATION _ 479.81 BORING DEPTH 1920mm 

‘ae eee Be ge ge Bs SOIL CLASSIFICATION ENGINEERS 
i strata | TAKEN | 3 & 25/22/58 REMARKS 

m Ae} 

ee re ee eel Feat eeareereeperepnemenseeesenines mies merefommeereniawean ointment anaes 

Bf FE FF Patece Tonny seats sands topeoit aoise, | 
ee ee ee ee _ 

i ee ee ee _ 
vo ft | tT 

120 ee 
i FT || SAND, t fine grave i 

_— gs Se 
vo {| TT Lethe brown, medium to coarse sanp - | 
PFT Tessce tine gravel with a fer seane of | 

i PT TT sitey sand - moist - firm (spesm) | 
ro | _ 

i 1240 1270-1340 al] 1 | -- | -- | Brown to greyish brown, siity medium to 

| | TT Jeoarse sano, iittie clay and gravel - | se 

Po FREES SS 7o fT 
pr |__| | | | __[tetiovisn brown, Fine samp and medium | 

i | dT TT [osend - moist - firm (se) 
PET 

i soo | 

= i t+} — fine gravel - moist - firm (SW 

— {tf {| | tf 2 
ae | { | tf 

j= pata: 4"! Bucket Type - Auger WATER LEVEL INFORMATION 

. AT DRILLING None 

jj HOURS AFTER DRILLING 

__. LoG BY: REM 

i FOTH & VAN DYKE and Asseciates, Inc.



i cs enn meen A erm _ 7/7/82 

i PROJECT Exxon Access Road BORING NO. HA #50 : 

BORING LOCATION STA 1990 JOB NO. XX8202 

i SURFACE ELEVATION 481.89 BORING DEPTH 1820 mm 

‘ sai Le = 23] = 3 z & 8 Zs SOIL CLASSIFICATION ENGINEERS 

i STRATA | TAKEN ze PE Bees REMARKS 

—(an pf 

i: PT TT fatace, site 10am = topsoil = moist = | 

| PO 
LL. 

90 rT eT Light reddish brown fine sandy SILT - 

i ee ee eee trace clay and gravel - moist - firm 

PT Tw 
ge PT 

oo | | | | | [ight reddish brown to light brom | 
PT TTT Ircatum co coarse sanp - little fine sand | 

i |} | |_| fast Se ts cone gupta tet aes, to coarse gzavel -_a few sen : 
eddis Drown sl y sand noted - Mois oe 1200 

a PTT Tose ten ae 
f PT 

seo Td 
PO 

1 ee a 
i Pd 

SERRE i | ot tt 

BE i | tt 

i DRILLING DATA: __4'' Bucket Type Auger WATER LEVEL INFORMATION 

. AT DRILLING None 

i . HOURS AFTER DRILLING 

_ LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



a 7/7/82 

PROJECT Exxon Access Road BORING No. HA #51 

i BORING LOCATION sta 2140 JOB NO. XX8202 

i SURFACE ELEVATION 480.62 BORING DEPTH 183Qnm 

DEPTH DEPTH [a |ae : 
OF SAMPLE |B aly a|S=/a. SOIL CLASSIFICATION ENGINEERS 

i pai TAKEN Ee as 2 SH REMARKS 
mm. au a 

paEcree ES CT AEE LET ATA 

:° TT CT CT [tack - toamy sand (topsoil) moist - | 
Lf} 

a a 
Boo FOC TTT CO 

no || | TT Ieight brow - yellowish brown to dark | 

Pee EE eee fe rf trace to little clay - moist - firm 

= a ee 

PT [Tent nein S00 = Little nestun to | 
i rT | {| [| | 4 coarse gravel - trace silt ~ moist - firm 

sso [| | | 
i a ee ee 
ee 2) 

i a ee 
pT 
a 

i PT TT 
a ee 

I tf EE 

Ee 1 | | — 
| | PoP 

: PE rE dT PD 
Ce 

i DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

AT DRILLING _y 

i _ __ HOURS AFTER DRILLING 

_ LOG BY: M : 

i FOTH & VAN DYKE and Associates, Inc.



i ee 7/7/82 

PROJECT Exxon Access Road BORING NO. HA #52 

i BORING LOCATION STA 2290 JOB NO. _XX8202 

i SURFACE ELEVATION 479.72 BORING DEPTH 1920mm 

ont saNPLE = i = & 3 fe 8 i SOIL CLASSIFICATION ENGINEERS 

| Steata | TAKEN ae 5 aa#|S8 REMARKS 
mam a | a 

= eed ee ee ee ee 

0 [fT Potace “team send — eopaoti - aoise - | 
Bo ff op pt 
foo FO 

100 rT TT Light brown - silty fine sanp - trace 

i rT clay - moist - loose (SM) 

pb 
410 Pt 

i 410 rT EE Reddish brown silty medium to coarse 

rT TT SAND - little clay - moist - firm 

i PT oat - sey 
es A 

i 700 rf TE Light brown to yellowish brown fine 

rT TT san - little gravel - moist - firm (SP) 

Bo o0 a | 
a ee 7 
940 | | _|Brown - medium to coarse SAND and fine to 

i rf TT coarse gravel - moist ~ firm (SW - GW) 

EE 
pee OE 

1300 rtf | _{uighe brown - medium SAND - little coarse 

_ — | [sana - moist - firm (SP) . 

a Py oo 
ee | ft tt 

DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

i AT DRILLING 

i * HOURS AFTER DRILLING 

LoG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i mm eeeESeSSsSC 7/7/82 

i PROJECT ___ Exxon Access Roa BORING NO. HA #53 

SORING LOCATION STA 2410 JOB NO. XX8202 

i ‘URFACE ELEVATION 478.19 BORING DEPTH __!90Qnm 

i ae sure ze ae ge Bs SOIL CLASSIFICATION ENGINEERS 
‘TRATA | TAKEN | 2 a8 aa|Sé REMARKS 

Sum) po 

f-: TT | TI tack = toamy sand with humus topsoil - | 
a ee es ee 

ij PT TE 
wo fT CT CT 
vo | | TJ tae to recaish brown - sitty fine | 

i PT TJ sano = noise = toose (si) becomes red- | 
PT TT [ats brown ae som _ 

| Pd 
sto || [TT [brome greyish brow to dark brown silty | 

i rT dT ET and/or clayey medium to coarse SAND - 

rT dT ET some fine to coarse grav::. ~ moist - 

(1210. | rf dense (SM - SC) 

= a teeeaioe! rT cf cE rE alternating 50 to 100 MM thick seams of 

i + + light brown fine snad and ¢ark brown silt 

uo [| | | [| Yeomat*, seed wbtsh Res? 3s_sptunetes &< 
i mo [| | | | | 

a ee 
~E ft f ty 

Beso DP 

eee i Pt TT 
ee ; 

i ee 
ge pe et 

i ‘RILLING DATA: WATER LEVEL INFORMATION 

AT DRILLING None 

i HOURS AFTER DRILLING 

j LOG BY: REM 

FOTH & VAN DYKE and Associates, Inc.



i i a gy 7/7/82 

i ROJECT Exxon Access Road BORING NO. _ HA #54 0 

‘RING LOCATION STA 2530 JOB NO. XX8202 

i IRFACE ELEVATION 474.64 BORING DEPTH 1460nm 

i = SMnELE aa 28 ae a SOIL CLASSIFICATION ENGINEERS 
°RATA | TAKEN ze oe 2e|Sa REMARKS 

E i rere 
o [ [| [ [ [J sreck - sivsrous sano - saturated 

— ff ft 7 YT [ery sore ey 
i PT dT 

ao fT TE 
© TT TT | J erey ~ tine to coarse SAND - 1ittle grav - 
PT TT [ivaterbearing firm (sw) 

3 a __ 
woo fo 
oo {| | || rey ~ tine SAND ~ trace silt = water=_| 

i a ee bearing - firm (SM 

re ee ee ee _. 
i 1460 rT dT TdT a 

1460 r | | [| [ | Refusal - coarse gravel and cobble 

i a a 
a a ee ee 
PO 

i a 
———— 

i ee 
Pd 

1: a 
ee ee 

SE — | | { | [| 

i RILLING DATA: 4"Bucket Type Auger WATER LEVEL INFORMATION 

I AT DRILLING LOOM 

HOURS AFTER DRILLING 

i LOG BY: REM 

I FOTH & VAN DYKE and Associates, Inc.



a ee ee ee 7/7/82 

5 -ROJECT Exxon Access Road BORING NO. HA #55 

‘ORING LOCATION STA 2620 JOB NO. XX8202 

i URFACE ELEVATION 480.1 BORING DEPTH 1920mm 

EPTH 2 ; 

{ a. sates 5 sa = SLE SOLL CLASSIFICATION ENGINEERS 
TRATA TAKEN ze 25/22/88 REMARKS 

i mm) pf 

oy TT stack tommy sand topsoil = moter = linea! 
PT TE 

i PT TT 
ot | | | [pT 

'” PTT TT J trom - sttey medium SAND - trace gravel} 
ee ee es 

i a ee 
ve [| | | | [PT 
vo LT TT [itsane cecaish brow - medium to coarse _| 

i LT TT Tsao = trace fine gravel - noise - | 
PT CT CTT [ete spy) 

§ x PT a 
Bf el esl cell nal I em SRN. ee, pane 

' PT TT | moist - tiem (52) 

SSS we | TT 
Ooo (TD [its trom fine wo coarse su 
Pieris tine gravel - sotse - firm | 

i a ee 
wo f | | | fT Dd 

i PT dT TP 
a ee ee 
Bn i ee 

i a ee ee 
a 

a ‘RILLING DATA: _4"' Bucket Type Hand Auger WATER LEVEL INFORMATION 

§ AT DRILLING 

HOURS AFTER DRILLING 

f LOG _BY: REM 

i FOTH & VAN DYKE and Asse: ‘ites, Inc.



i a . 

a 7/7/82 

i ?ROJECT Exxon Access Road BORING No. HA #56 

3ORING LOCATION STA 2740 JOB NO. XX8202 

i SURFACE ELEVATION _479,5 BORING DEPTH _1830 im 

i = oe Bes aa ge a SOIL CLASSIFICATION ENGINEERS 
‘TRATA | TAKEN ze 8 a2/S8 REMARKS 

o [| fT JT JT [atack - site Loam - topsoil moist - _| 
ee ee ee ee ee a 

i ee ee ee | 
wo | | | | | 

fe TT TT | [oark stightty reddish brown fine sandy _| 
PT TT J str tittie clay - moist - firm on) | 

i Pe ie 
cc [| | | | | [| 
soo. [| | |_| Istightty reddish brown - silty medium | 

i rT TT SAND ~ trace clay - moist - firi (SM) 

;= a _—— 
3c rT Brown - coarse SAND - trace fine gravel - 

ee 
Po) Se a A 
Botcoo T_T TT | [iene brown - medium SAND and fine cand _ 

| | TT [moist - firm (spy) 
i PE SS 
j a 

a ee BEE i pT ET 

i RILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

i AT DRILLING n , 

HOURS AFTER DRILLING 

i LOG BY: REM sn 

i FOTH & VAN DYKE and Associates, Inc.



i oe a | 7/7/82 

i 20JECT Exxon Access Raod BORING NO. HA #57 

RING LOCATION STA 3700 | JOB NO. XX8202 

i ‘RFACE ELEVATION 503.74 ee | BORING DEPTH 1560 mm 

i ‘PTH pePTH [# Jae. ol. 
: SOIL CLASSIFICATION ENGINEERS 

fy BERRA] cere | ae 
I sececeemhcnass nie sald lk cediemeesesvicd te eeeaciarechatelavaehan merical eeennneegiemneneeniciaetseetuanie decincomehmemmmmneatapeiermsigiaicasniiied scakaatsad ame samanenextsoeamernidcae catscataln baad cece cama ammitenieieel 

i 0 rf Black - Silt loam (topsoil) - moist - 

PT TT very soft (on) - 
i ee ee 

wo fo tT tT 
: | LT | tight brown ctayey stir - with fine sand| 

PT TT vet = soft omy 
nn eee ae 

Pal Tfrirfsely 
noo. [ooo-asodat ala || | trom ottty Fine to medium Saw Listie) 

pO ee | TT loose (SM - ML 

eee PT : 
1280 ee ee ee Brown to reddish brown s _ fine to coayse 

. rf fl SAND + some gravel - watce.oearing to 

i rT ataraed loose a 
so | OT 

a 
i a ee ee 
Pe 

eee | a SE ———————— i a ee 

i \ILLING DATA: 4!" Bucket Type Auger WATER LEVEL INFORMATION 

AT DRILLING __1280MM 

i HOURS AFTER DRILLING 

i LOG BY: M 

FOTH & VAN DYKE aid Ass: ites in



i ee 7/7/82 

i 20JECT Exxon Access Road BORING NO. HA #58 _ 

YRING LOCATION STA 3850 JOB NO. XX8202 

i IRFACE ELEVATION _ 506.52 BORING DEPTH 1220mm 

i : wets |zwlealgels. ENGINEERS sans eee ge a5 2. 22 SOIL CLASSIFICATION sles 

i = ee 

of {| | { [J sreck - Loamy humus - topsoil (oL) —_| 
a ee 

i PT 
cof  [ | | [| fo 

po et fet TTT stisnety ressisn prom = sine sandy | 
| rT | TT star trace ctay and gravel - 

a a - 
Ei. Ie 

soo. | || tight brown - silty fine and medium | 
i Yr | | [ ff SAND - trace clay and gravel - moist - 

Yr [| [ | ff] firm (SM) - with few cog. a prominent moftles 

i 1220 rT TE becoming gravelly at 80( 2 

vzc | TT TT auger refusal - coarse gravel and cobblel- 
en eee ee ot 

eee ooo a 
i PT EE 

ft cE | 
[i TTT 

| ot ft eel 
a 

i LILLING DATA: WATER LEVEL INFORMATION 

i AT DRILLING 

HOURS AFTER DRILLING 

i LOG BY: REM 

FOTH & VAN DYKE and Associates, Inc.



i Oe My BAI - . 

oo SSSSeseFeseseeseSeSseseee 7/7/82 

i -ROJECT Exxon Access Road BORING NO. HA #59 

‘ORING LOCATION STA 4000 JOB NO. XX8202 

i URFACE ELEVATION ___ 507.94 BORING DEPTH _1830nm 

i a: SaReL Ee e ge i SOIL CLASSIFICATION ENGINEERS 
trata | TAKEN | 2E/25/3 0/58 REMARKS 

2h SE .....e 

Bo fT TTF fetecee site - roam ~ topsoti - moist = 
PTT ftcose yy se 

i Po 
cof 
co [| ||| fright prom to slightly reddish brom - | 

4 [Tati medium to fine 2450 ~ trace clay | 
PTT and gravet - moist - fim (sw a! Booc FT TTT : 

760 PT Ed force ~-_ reddish brown to grey - claye 

i rT ET Is an - some silt - little :ravel with 

Yr | f | 7] seams of sand and many coarse prominent 

i 1830 Yt fT cts = moist to saturated loose and 3 

ee 
Pe ae 

Bee =e PEE ee 
i PE 

ff 

eT i | ot tT eet 
po ee! 

i Poot 

i RILLING DATA: 4"_ Bucket Type Auger WATER LEVEL INFORMATION 

AT DRILLING 

i HOURS AETER DRILLING 

i LoG BY: REM 

FOTH & VAN DYKE and Associates, Inc.



re, OS 7/7/82 

i 20JECT Exxon Access Road BORING NO. _HA #60 

RING LOCATION STA 4120 JOB NO. XX8202 , 

i RFACE ELEVATION 907-14 BORING DEPTH 1620 ™m 

i : sete 5 a : a 3 fg a is SOIL CLASSIFICATION ENGINEERS 

rata |taen | 35/28 ]e|/9 2 REMARKS 
a | 

esa nae eee Ca SE I Nereis cheer ce ak eee eas eaaiaaeeaseeieagnaciaanaaaapaanaibialie” 

Bo fT LL [ireve — sttey fine to coarse sand and | 
PT CL CT [Eine to coarse gravel and cobbles - moist| 

1. soft tT 
a PT TT Pateck ~ site toam - topsoii - moist - | 

PTT TT fected 

= 7 Ess a 
soo |_| | [rey - ctayey medium sap - sone silt - | 

i PT LL [ [etace ground wor = toose (sc) 
a se 

_ PT 

2... Yr {| | [| | | gravel - trace clay - wet to saturated 

wee f | | | | fp 
iow ||| Leas = coatae creer ang coumnee | 

PT TE 
i a 

PT dT 

ee i | | ft ft ht = 

BE 1 rr 
a as aaa enn 

i ILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION 

AT DRILLING _ 

i HOURS AFTER DRILLING 

i LoG_BY: REM 

FOTH & VAN DYKE and Associates, Inc.



een rm 7/7/82 

i ROJECT Exxon Access Road BORING NO. HA #61 

ORING LOCATION STA 7323 - Along Roadway Shoulder JOB NO. XX8202 

i URFACE ELEVATION BORING DEPTH 600i 

iPTH : ‘ 

i i. SANE Be 28 gE ea SOIL CLASSIFICATION ENGINEERS 
PRATA | TAKEN | 3 © zs a2|/Sa REMARKS 

(mm) Ee es 

VEE | ET tT fT 
i PT TP 

»o [| ||| | —*d 
po LETT Fiver ein co cates io ans tne 

PLL CT ecarse caver - little site (3/4" crushed | os 
PTT eravei) ~ moist - dense - (sw - cay | id 

ba 400 rT TT ere -_ fine sandy SILT - little to ace 

a a ee 
2 PTT 
ee 

1 ae we 
a 
PTT CT UT 

| a ee 
PT TE 

i PO 
_ | TT 

| a 
i | a ee 

eer i PT tT 

i RILLING DATA: 4'' Bucket Type Hand Auger WATER LEVEL INFORMATION 

i AT DRILLING 

HOURS AFTER DRILLING 

i LOG BY: REM 

i FOTH & VAN DYKF and Associates, Inc.



i ee eee oe _, 7/6/82 

i PROJECT Exxon - Access Road BORING NO. _ P#L 

BORING LOCATION Sta. 7546 (Ctr. of Swail) JOB NO. _xxg202 

j SURFACE ELEVATION BORING DEPTH _800cm 

DEPTH | DEPTH a feel le 

srrata [TAKEN |2E/25/3 0/68 REMARKS 
on (am) ff ff 

Boe. tT Tt 
4 soft (OL). 

Vo 
360 PPL fein rin ety sc ees 
So EEE = § {| of ft 
H+ 
| | | | 

i es a 
i ee ee 

i | | +} 
| | PP 

Pree __ | | ft ty 
i PE 

a ee ee 
PE 

i __ | [| | >t tPpeeE_ec@a-[-—LvLSE_ree oa 

i _ | | 2 

i _DRILLING DATA: Oakfield Soi r WATER LEVEL INFORMATION 

foes de AT DRILLING None 

i woe HOURS AFTER DRILLING 

— _ Log By: REM 

i FOTH & VAN DYKE and Associates, Inc.



aE 7/6/82 

i PROJECT Exxon Access Road BORING NO. P#2 

BORING LOCATION Sta. 7920 (Swail) JOB NO. XX8202 

i SURFACE ELEVATION 484.98 BORING DEPTH __ 320mm 

DEPTH : : 
j OF ae Ee =: ae SOIL CLASSIFICATION ENGINEERS 

TRAN TAKEN | E25 fglee REMARKS 

a a 
j PT 

20 fo 
a 

; a | {| | [ J eee 
i ee ee 
PE 

+--+ +4 
| {| | ft 

f Tey 
Pe 

i a ee 
ee ee ee 

a a ee 

— a 

i LURILLING DATA; Oakfield Soil Sampler WATER LEVEL INFORMATION 

ee AT DRILLING Nong 

I ee [HOURS AFTER DRILLING 
I to BEM 

FOTH & VAN DYKE and Associates, Inc.



i $$ $$ $$ SeSSSSeseese 7/6/82 

i PROJECT Exxon Access Road BORING NO. P#3 

BORING LOCATION Sta. 8010 Swail JOB NO. _XX8202 

i SURFACE ELEVATION __ 485.24 BORING DEPTH 600mm 

strata |TaxEN | 25 /25/3u158 REMARKS 

=m a 
re a ee 
PE fee 

De — wo [TT 
os 

j rf [| [| ff SILT trace Clay and Gravel, Moist, Firm 

pan ppt (SM-ML) with few coarse prominent mottleg. LS 

, TT 
a a 

i PTT EE 

ot 
i I 

eae eee ees i ni 
a ntl mcmaael ocd cag! cae ce ee eee 

1 PT 
let | ot 
a 

j | 
—_ {| | | ft | 

i i = la a 1) EERE — 
i _URILLING DATA: Oakfield Soil Sampler WATER LEVEL INFORMATION 

a AT DRILLING None 

i ee _ HOURS AFTER DRILLING 

eee LOG BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i terre ee 7/6/82 

I PROJECT Exxon Access Road BORING No. P44 

BORING LOCATION __ Sta. 8100 JOB NO. _XX8202 

f SURFACE ELEVATION 486: 68 BORING DEPTH 420mm 

STRATA | TAKEN Se 45 Bee REMARKS 

a ee 

6° LL ee tat ioe, sea| 
Oc 

‘ pT 
vo ff | 
280 |} {4} ast tevin fine nae sr, eras 

i r | ff | Clay, Moist, Firm (SM-ML) with few 

rf [ [| Medium prominent mottles. 

ee Lf z 
| | | | 

1 eee 
| | ft 

Ll rete asl a 
[ — 

| {| | 
il mp poe 

Lo 

i ee 
J | | PO 

i i | a 

Al ee oe ol ec Snr 
I DRILLING DATA: Oakfield Soil Sampler WATER LEVEL INFORMATION 

tea ms pects AT DRILLING None / 

i a ns HOURS AFTER DRILLING 

soaps esas LOG BY: REM 

| FOTH & VAN DYKE and Associates, Inc.



i PROJECT Exxon Access Road BORING NO. P#5 

i RORING LOCATION Sta. | 11+00 Draina geway JOB NO. XX82 02 

SURFACE ELEVATION 482.4 BORING DEPTH 870mm 

i DEPTH DEPTH [@ [SH] ole 
OF SAMPLE = - zh) SOIL CLASSIFICATION - ENGINEERS 

STRATA | TAKEN | 3 > 45 3x1 Os REMARKS 

, (mm) mw] 
= rnc 

> To TLL tact, clayey and Sandy reat, ner to 

;- 2 
20 [| tt rey to Brown, Fine and Fine to Medium _ 

a} |_| (ssp) 7 

To 
; EE 

ee ee ee — 
, ee 

PTT TG 

= 
URILLING DATA: Oakfield Soil Sampler WATER LEVEL INFORMATION 

i ce | AT DRILLING 

a | HOURS AFTER DRILLING 

5 ee Log BY: REM 

i FOTH & VAN DYKE and Associates, Inc.



i APPENDIX "2B" | 

i Laboratory Test Results and Boring Logs 

From August 1981 Report 

i Contract No. 21704



PRQJECT Exxon Access Road DATE 4-23-81 

FOTH & VAN DYKE Edge of Swamp Creek 
i and Associates, Inc. BORING LOCATION Sta. 2800 BORING NO. 21 

Consulting 
hahah thailhn 472, XX8106 5 Engineers ‘ k SURFACE ELEVATION 0 JO8 NO 

CANIN 
ek SAMPLE 

/ & 

ou ww WW W COUNT To (p¢i) LOG 

i 0 O-1.5] 29 Black to gray, organic, fine to medium 

5-.30] 27 SAND, saturated, loose 

BO-.954 55 (SP-~PT) 

225 
| 

E 25 Gray fine to med SAND 

Water bearing, loose 

(SP) 

; os 
| ~30 45-.6] 56 Dark brown fiberous PEAT 

i 6-.75 1123 Wet, soft (PT) 

i . 80 

. 80 75-.9 4181 Brownish gray, fine to coarse SAND | y 
with fine to coarse GRAVEL 

i | | (SW-GW) 
| | 
| (Refusal to to coarse gravel) | 

nn oe 

i GENERAL NOTES WATER LEVEL OBSERVATIONS 

i tO N Pe ah®)° 34! Flight 

Augers. AFTER DRILLING 

i po HOURS AFTER DRILLING 
LoG BY: = ee



PROJECT Exxon Access Road DATE 4/23/81 | 
FOTH & VAN DYKE ——— CD 

i and Associates, Ine. BORING LOCATION Sta. 2900 BORING NO. 22 

Consulting , : 
hth hath athens 473. . &X8106 i Engineers SURFACE ELEVATION 3.5 JOB ahd 

AIAN 
i &, rg SAMPLE 

2 blz § sow |, | lorarwic | SOIL DESCRIPTION AND REMARKS 
TYPE Gg o ws bd w COUNT To ip¢i)| LOG 

i 0 Black PEAT 

Saturated very soft 

; (PT) . 

~25 

i 225 | Dark gray to black fine SAND 

| Some organic matter and SILT 

Wet, loose 

i (SP-PT) 

i 1.0 

1.0 Dark brown organic SILT 

i Saturated, very soft 

(OH) 

i 1.25 

1.25 Encountered boulder-—refusal 

E : NOTE: Ice below Peat at 3" 

i 

i GENERAL NOTES WATER LEVEL OBSERVATIONS 

: 
ATER DRILLING 

, o_o HOURS AFTER DRILLING 
LoG BY: 2EM PO



PRQWECT Exxon Access Road DATE 4/23/81 
FOTH & VAN DYKE 

i and Associates, Inc. : BORING LOCATION Sta. 3000 BORING NO. 23 

Consulting FO rrFr + 

i Engineers O/T Ws SURFACE ELEVATION OO A/77.5> OB NO. XXS106 

7 SUA 

i be w SAMPLE 
. £ 2 EVE 8] [tow leon |, Jonarmic | SOIL DESCRIPTION AND REMARKS 

fag] Y COUNT] +,  4.0P.,| LOG 

; Sandy loam with humus 

(topsoil) (OL) 

i 0.0 Light brown, fine to medium SAND 
Trace silt 

Moist firm 

i (SP) 

i 30 

~30 Brown ~— fine to coarse SAND 

f Little fine to coarse GRAVEL 
Moist firm (SW) 

i 1.10 

1 

i GENERAL NOTES WATER LEVEL OBSERVATIONS 

Blprttting METHOD 2%" Hand auger 
AFTER ORILLING 

Fo. HOURS AFTER DRILLING 
ed BY Co



PRQJECT Exxon Access Road DATE 4/23/81 

i FOTH & VAN DYKE 

and Associates, Inc. BORING LOCATION Sta. 3050 BORING NO. = 24 
www y 

, conse Euhhddk, SURFACE ELEVATION 481- JOB NO. —_XX8106 

VASIN 
i wf SAMPLE 

. eis £ 

E w Sid C To psi) LOG 

0 Black sandy loam with humas 
(topsoil) 

02 

i .02 02-17 1103 Brown, silty fine to medium SAND 
17-32 4138 Trace clay, moist firm 

; | (SM) 

i 65 

~65 Lt. brown, fine to coarse SAND 

i Some {ine to medium GRAVEL 

(SW) 

Ef NOTE: Bulk Sample ~ .65 to 1.95 m 

i 1.95 

it | | 
i 

i GENERAL NOTES WATER LEVEL OBSERVATIONS 

| AFTER ORILLING 

bE of. Thours arte oritune 
LOG BY: REM | oo



PRQJECT Exxon Access Road DATE 4/23/81 
FOTH & VAN DYKE " Se 

i and Associates, Inc. BORING LOCATION Sta. 3200 BORING NO. 2> 

/ti WV VVwvy 

consi "9 hag, SURFACE ELEVATION 483.52 Jos No, XX8106 i | ngineers 4 , ee 

' us be SAMPLE 
. Geir ne SBE eT. |" |rcom |, fonarmic | SOIL DESCRIPTION AND REMARKS 

i OQ Black, silt loam with humus 

(topsoil) (OL) 

.05 
| 

i .O5 15-3 {117 Light brown to reddish brown clayey SILT 

3-45 1165 Some sand mottled, moist to wet, firm 

(ML) 

i 43 

245 Slightly reddish brown, silty fine to 

i coarse SAND, some gravel, trace clay, 

moist to wet, firm (SM) 

i 1.35 

i GENERAL NOTES WATER LEVEL OBSERVATIONS 

AFTER DRILLING 52M 

po. HOURS AFTER DRILLING 
LOG BY: REY PC



PROJECT Exxon Access Road PATE 4/23/81 

i FOTH & VAN DYKE a 
ae 

and Associates, Inc. BORING LOCATION Sta. 3450 BORING NO. 26 

consi ed Banh, SURFACE ELEVATION 497.52 JOB NO. XX8106 
ngineers IN. \" ‘ el ae Sen 

: ASN 

i ee SAMPLE 
. rir £ w » re | vee BLOW Froz- | GRAPHIC SOIL DESCRIPTION AND REMARKS 

i ao wle yy COUNT] +. 49P. | Los 

0 Black, sandy loam with humus 

(topsoil) (OL) 

~045 

Brown, clayey SLLT with sand, wet, 

| | loose 

i (ML) 

i \ 
i a) Brown to slightly reddish brown, fine to 

coarse SAND, some SILT and GRAVEL, wet, 

firm, saturated (SM) 

i | NOTE: Partially frozen 

i 1.16 

| 
i 

3 

. a 

E | 

i GENERAL NOTES © WATER LEVEL OBSERVATIONS 

E mine weriog 2 0 ye pawns 

: AFTER DRILLING “2? 
'HOURS AFTER DRILLING | 

LOG BY: REM



PROJECT Exxon Access Road DATE 4/23/81 
i FOTH & VAN DYKE ee 

and Associates, Inc. BORING LOCATION Sta. 3600 BORING NO, 27 

i conse ng henna, SURFACE ELEVATION 502= JOB NO. XX8106 
gineers / FIIWIT I =—_—_—_—_—_—_—_—_—_—_— ess eee nn — — @=@!_e 

CANIN | . 

i =| §| SAMPLE 
. i 

a us - n rype BLOW | om ; GRAPHIC SOIL DESCRIPTION AND REMARKS 
rd ee COUNT Lo foes) LOG 

J Black, silty loam with humus 

| (topsoil) (OL) 

i 06 Brown, clayer SILT, some sand, trace 

| gravel, wet -— medium (ML) 

i | NOTE: Bulk Sample .06-.45M 

i 7 
i 45 | Brown, fine to coarse SAND, some GRAVEL 

little SILT  (SM-~SW) 

i | 1.22 

| . 

| 
2 | 
: : | 

| 

i GENERAL NOTES | WATER LEVEL OBSERVATIONS 

: 
| AFTER ORILLING - 305 

[ —_Trours after dRiLuNe 
LOG BY: REM



E ; ° SOIL TESTING SERVICES OF WISCONSIN, INC. 
CONSULTING SOIL & FOUNDATION ENGINEERS | 

. 7 540 Lambeau Street, Green Bay, Wisconsin 54303 (414) 494-9656 : 
2005 North River Dr., Wausau, Wisconsin 54401 (715) 845-8386 

1101 So. Washburn, Oshkosh, Wisconsin 54901 (414) 235-0270 

i 2820 Belknap St., Superior, Wisconsin 54880 (715) 392-9006 

JOHN P. GNAEDIN ' "© => 
CLYDE N. BAKER. PE. | 
WILLIAM M. PERPICH, P.E. 

i JACK J AMAR, PE. 

i Foth & Van Dyke and Assoc., Inc. Dote June 15, 1981 

P.0. Box 3000 
10257 

E Green Bay, Wisconsin 54306 STS Job No. 1297 
— Structure __-xxon Access Road 

i Location 

i Attention: Mr. Ron Meister 

i Gentlemen: 

(J herewith 

We are sending i sets of print: of 

i _ (() under separate cover 

E [] Boring Logs and Location Diagram 

[] Laboratory Compaction Date 
(] Field Compaction Control Data 

(9 Classification Test Data 

; [] Consolidation Test Data 
[] Trioxial Compression Test Data 

(] Seated Jar Samples 

i (] Rock Core Samples 
(] Caisson Reports 
(] Concrete Report # 

i A} Results of Aggregate Testing 

: ior the above job. 

i Remarks 

Yours truly, 

i SO1L TESTING SERVICTS OF WISCONSIN, INC. 

Thomas W. Wolf, Asst. Proj. Engineer 

E FOUNDATION BORINGS ANO TESTING INSPECT ION ENGINEERING ANALYSES ANO REPORTS 

BBS 3120



i | | XX 8106 
Project No. 

SOIL TESTING SERVICES, OF WIS., INC. 11957 

Quality Control Section: STS Job No, —___l icon 

i Dote 4-81 

i REPORT OF ANALYSIS OF AGGREGATES 

i Architect 

Engineer Foth & Van Dyke and Associates, Inc. contractor 

i Project _Exxon Access Road eure Boring 19 STA 2600 .15-1.45M 

REPORT OF TESTS OF___Sieve Analysis 

i Received ot Laboratory 5-22-81 

i 34-Inch 1.4 99.6 | Remarks: 

i Ne 2.3 1.4 28.2 Orgonic matter, colorimetric —_— 

Nos | 49] 13] 69] | 
Coal and Lignite 0 No 10 | | i i Cloy Lumps Ivo 16 | 4.8] 13] 95.6] 
Chert 

i rie 30_| 
i Soft Particles 40 | 29.0] 7.8) o78) | 

Percent Absorption. 
i j Mo. 50 

Bsc tc0] 993 Dry Rodded Wat, 
| Ne. 200 —_— 

on . 56. 
208.5 g 56.0% Passing #200 Sieve 

i Fineness Modulus | P| | 

' Checked By: Kenneth D. Kujava 

een 
LC LL ALL Ee 

en ayant eens 

f BB S.62575 Bob Evenson 
Tested By



i SOIL TESTING SERVICES OF WISCONSIN, INC. 
540 LAMBEAU ST., GREEN BAY, WIS. 54363 

i PHONE (414) 494-9656 

i Date. _G- 8-8 / Job Name. Zxxon) 7 Job No. M£/2 57 

COMPACTION CONTROL REPORT 

i 1. Laboratory Compaction Test Data 

5 A. Description of Soil: __Aéouwn) Samer Sir, Jence Geaverl 
i 

Material Whi cence th caesansrccsaacnccgpits Classification $$$ igu0 
i Source of Material___S-/9 S74 fh t00 o/s - Zs LAT 
a 

i Notural Water Content ____% Natural Dry Density _____PCF Specific Gravity 
Liquid Limit _- SS Plastic Limit _ Plasticity Index — 

i B. Test Procedure Used: a A Des? 8Q 
r Ly CC - 

i C. Test Resuits: Optimum Water Content __74 2% 

Maximum Dry Density 7.225 PC (at a Wet Density of 23:8 PCF) 

1 a rer 
Te a eo § ee OOo Eee oe ee eee 

ba ee ee NE ay Poe ee 
tT Pe ie ei ee ee i TOOT 

8 NOE 
ee td oe ee 

De ee ee IN ee ie ee 
O/20 eben tot 4 2 ole eee 
5 | ah ccarshminmeninned oceans enced nemmbsimnielomanal canst oma foacdewt ood... Lt |] 

OS A SO 
S Gm panna ee 

i afr] te ee 
a TE 

6 CIC rare ot 
30S Eee ree Oe 

| / Leth aries eclipse Naas De ee ee 
OTTO OOTOTNOCOo 
CS ES aa 

a SS SS 
4 science hucnsinhaipacdinrsich oman anelaciuslamleade taf tt.1. 1.1 1. | 3 

i 7 fe | he 4 Sd 
ef LL Te 
g(a ee ee ee 
a 
QC rr rr a tt 
6 i ed he | de. 
i tl PL ee et OT 

ee le 
a a et de ae te 

i Tere eo 
ipo Genel ek 
“g 9 70 Ww 72 08 Vs se 77 78 

i WATER CONTENT — PERCENT OF DRY WEIGHT 

BBS92268



. . Project No, i SOIL TESTING SERVICES, OF WIS., INC. rh aa 
Quality Control Section: STS Job No. —___l1e20 

i Dote 64-87 

. Report No. a 

i REPORT OF ANALYSIS OF AGGREGATES 

Architect 

i Engler Foth & Van Dyke and Associates, Inc. Contractor 

s Project __Exxon Access Road Source Boring 8 STA 1100 .25-1.10M 

REPORT OF TESTS OF___Sieve Analysis 
i i : 5-22-81 i Received ot Laboratory 5-22-68) 

tte | Submited by Ron Meister 
1 Ye-tnch| | B-8 STA 1100 .25-1.10M Sampled From =" _ 9)" ON oe 

i L-lnehs | | _—_—_—_——. Brown silty fine to medium sand (SM)- 
iin | UL | i Identification EPace of gravel 

po fen | ce oot 
i ¥%-Inch 100.0 Remarks: 

i 8.1 ri Organic matter, colorimetric 
No. 8 12.6 1.2{ 97.5 Creit ered Lies 

Imo} | | | | rere 
i heey CM actinic eee inmotion 

No 16 z.0| 95.5] | 
i COM cis aero mri nrresenbanonncnnns iwoso| = | | 

i i Soft Particles 
No, 40 168.6 15.8 79.7 : 

f Percent Absorption 
i Ne. 50 

: Specific Gravity No, 80 | | Recep 
Rerclcded Wet aiccasitcisscsipencetciaricamirisesinninmrnrrsnciiiniiadis BB ivotoo] 435.0] 40.0] az.o| | ry Reset Wet 

[ve aw| 392 f a7) 3.2f |) 
Washed Gradation 

i Pan 375.9 35.2 || 
35.2% Passing #200 Sieve 

f Fineness Modulus || 

Checked By: Kenneth D. Kujava 

BBS.62578 Bob Evenson : 

i . Tested By



i XX gl06 
. Project IN 2 teers SCIL TESTING SERVICES, OF WIS., INC. : see 

Quality Control ‘Section: STS Job No. ——_“Acof 

i . Date 6-4-81 

Report No. — 

i REPORT OF ANALYSIS OF AGGREGATES 

i "Architect 
Engineer Foth & Van Dyke and Associates, Inc. Contractor ~ 

i Project __£xxon Access Road Sone Boring 13 STA 1850 09M 10M 

REPORT OF TESTS OF. Sieve Analysis : 

ee a 
2-Inch Pt Submitted by Ron Meister 

Sampled From _B-]3 STA 1850 09M-10M 
| Leioek | ot Brown “ine to medium sand (SP-SM) - 

inn | [| | identification trace of silt-trace of gravel 

Bf setecn | 0.0 | 0.0] 100.0 a 

pete —} ~ ee ae i %-Inch 8.8 Ia 98.9 Remarks: 

§ [Nos 4 £ ns | 8 | s| | a7. Organic matter, colorimetric 

5 | : 
V1.2 ! Coal and Lignite 

[Noo | | | 
i Clay Lumps No. 16 

; Chert 
i i No. 30 

j No. 40 | 150.0 | 19.5] 74.4 
Percent A ion Bo ojwol | | | " 

Bs teo] s6a.5 [cr] tae] | Ory Reset Woe: 
no 200] 0.6 | 5.3] 79) |) ————— 

i Pea sat P . i 
== a1 1.8 7.9% Passing #200 Sieve 

i Fineness Modulus | | j 

5 Checked By: Kenneth D. Kujava 

i Be S.62575 Bob Evenson : 
Tested By



i oo | Project No XX 8106 - 
SOIL TESTING SERVICES, OF WIS., INC. — 11957 ~ 

Quality Control Section: | STS Job No, £2" 
i Dote 8 4-8T 

. Report No. 4 

; REPORT OF ANALYSIS OF AGGREGATES 

; Architect 

ginesr_Foth & Van Dyke and Associates, Inc. Contractor 

i Project __—xxon Access Road Source.__Boring 27 STA 3600 .06-.45 

REPORT of Tests oF__cimits Fest 

. Received at Laboratory 

2-Inch P| | Submitted by Ron Meister 

Finch |_| | Identification Brown sandy silt (ML)-trace of clay 
-Inc ST LLL RL A TE LER Semmens 

i | a-Inch i Remarks: 

i Organic matter, colorimetric 

mos | | | | | 
| Coal and Lignite _- woto}| | | | | 

Cloy Lumps 

[No 16 | ft 
Chert 

i : No. 30 
: Soft Particles 
i tlo, 40 

. Percent Absorption _ Ee 
i | No. 50 

Ns, 80 | Specie Gravy 
ee 
joo} | | | 
Pan Plastic Limit 25.0 

Fineness Modul | P neness Modus : Plastic Index §.4 

' Checked By: Kenneth D. Kujava 

i BB S.62575 Bob Evenson 

| Tested By



i , SOIL TESTING SERVICES OF WISCONSIN, INC. ; . 
540 LAMBEAU ST., GREEN BAY, WIS: 54303 2 

i PHONE (414) 494-9656 ‘i 

' Date. 6 -8 -8 / _. Job Name. Exo al Job No. ZLa 3 Z 

. COMPACTION CONTROL REPORT 

i 1. Laboratory Compaction Test Data . 

A. Description of Soil: — Bouin) Sans bY Suz, Fesce oF 
i ‘ cuAy . Treats Geaves 

Material Mork Classification Fa 

i Source of Material __2-27 s7 A 36 09 4.06 ro Ys 

i ‘ Natural Water Content ______.% Natural Dry Density ________PCF Specific Gravity ___-___ 

Liquid Limit _.32- / __ % Plastic Limit _2S: © % Plasticity index 52 % 

i B. Test Procedure Used: _ Aszm D-698-78 

i C. Test Results: Optimum Water Content __ 7.2. 7% 

Maximum Dry Density __._7O2,/ = PCF (at a Wet Density of Z22.2PCF) 

. i |e OO LL LO 
+} 

To 
i rr 

pos rrr 
. fn ee 

= ee ie ee 
i Lal nen 

8 te eee fo 
A SS SS A A A 

v/of SS ee 
5 ee Le 7 
0 Eee eee 
A 

52 ————————EE rr 
YOST OOOO 

i . ba eee ee a re 
8 eT ee ee ee 7” 
ad RE Eh A A EE PSC 

: [ee ee mee 
ee ee ee eee eee 

zc feces tfe  NP  N eee e 
5 Ce ee eee de 
3 ee 
aio, rrr 

i a a ee] 
>» Coes 
a ee 
a Ee rrr 
jee ee es 

fe he es ee ed 
Pt et rt 

te i Pe eee 
es eee 

99 pr 

‘bo /7 18 1 200 2/72 PB 
i WATER CONTENT — PERCENT OF DRY WEIGHT 

BBS92268



i : Project No XX 8106 — 

SO'L TESTING SERVICES, OF WIS., INC. — ae 

Quality Control Section: STS Job No. _____- "£2" 

i . | Dote 6-4-8] 

Report No. ee 

i REPORT OF ANALYSIS OF AGGREGATES 

i | Architect 

Engineer Foth & Van Dyke and Associates, Inc. Contractor a 

; Project __Exxon Access Road Source Boring 7 STA 1000 .24-1M. 

REPORT OF TESTS OF___Sieve Analysis 

. Received ot Loborotory 8-22-81 
i 2%-Inch P| P| Quontity Represented ____779-6 grams 

2-Inch 0.0 100.0 Submitted by ____.._-Ron Meister 

1 Yeetneh: . Samoled F B-? STA 1000 .24-1M | 

i LAzinch | | mprec "aroun silty fine to coarse Sand (SM) - 
41.1 94.7 | identification a_little gravel ___ 

i ¥%-Inch 18.2 2.3 92.4 | Remarks: 

i we 4 | 29.09 | 2 | 3.9) 3 [98.5 ° Organic matter, colorimetric 

| = eit 3.5) 82 Coal ond Lignite 0 

Noto} 
i Clay Lumps 

| No. 16 30.4 3.9 81.0 
: Chert 

i i Mo. 30 7 

a 40 | i619 | 20.9| 60.1. ee i No. 40 161.9 20.9 60.1 

Percent Absorption Ee 
i No. 50 } 

No. 80 Pf Specific Gravity 
No. 3 , 

Wgt, 

| No. 200 SUNN EIR 
i Washed Gradation 

Pan 240.7 31.0 
31.0% Passing #200 Sieve 

i Fineness Modulus 

; Checked By: Kenneth D. Kujava | 

i 8B S.62575 | Bob Evenson — oo 

| Tested By



i SOIL TESTING SERVICES OF WISCONSIN, INC. . , 
540 LAMBEAU ST., GREEN BAY, WIS. 54303 

i PHONE (414) 494-9656 

i Date __4-8- -8 | Job Name EZ icc a) —__._-—:« Job No. LZ 257 

COMPACTION CONTROL REPORT 

i 1. Laboratory Compaction Test Data . 

A. Description of Soil: __Aeciun) Sinty Arve Jo Cokes Tans, Some 
i Suc, Sea .Ceayet 

Material Mork___ 7 3 Classification tt 

i Source of Materio!_ - 7,  S7a, /ooo 474 - fo 

i Natural Water Content _______.% Natural Dry Density PCF Specific Gravity —_ 

Liquid Limit 22-2 __ % Plastic Limit _20.8 _ % Plasticity Index 2 _ 

i B. Test Procedure Used: sem Ds s7-eo 
4 U5 v A . ; 

i C. Test Results: Optimum Water C.:-tent __G..3__% 

Maximum Dry Density ___ 735, 2 ss PCF (at a Wet Censity of /¥3, ZPCF) 

i pe AD 
/3 ft a 

[tcf fe | ee Nee te 
i cas dean eacaach wastes Lakai antaiel sasihc leach coat based car de Paccvcoad Gee aa | case bce milan cess Bimeammh ans ed Guccacl 

 smmondf iia sealfeoemn 5k § atennl cotter mond wail cesdl €. Ys SiC sa Nea fM aeerclacd oreo irourdlamcaid- comets | 
134 fn Da age Oe ee 
ps ee Ne ye) 

| ih ccd ces csi semi nando chick mien cil ecacied ccieashsat Reeves waned baniial cacaudlacecs bine Neal, ccd 
8 sidan kcal cast Lecce: accel. ecieal easb cada: Lineal cack aedisl Koad Ka cand basanal tine banme.}aiansa Eraarecdsmaanc 
ae eee 
Dna merch ahs EEN cee he a | ts | 

OST et ee ee an i] 
j sg bat scp bmcceatl coal cag A aad aah acess ccc cassis lens Leacasal omniZh cass t dotus Lecgancsdeoave fama: cance Cassis! 

5 FP Pac ey Pl gel gel cometh ah A eles Pel eee | Re cd ee 
ame ee ee a a oe ame Se ee ee "see ee 

S73 fo a ee ad 
i a. de tee ie Pe fd 

: [ral nied one oe | Te 
8 cats bencins baneaiel coccssbiccisbssscasl cacsaihccomagal ccnsasbsuas 4 sce Unsaid acead be Vig cei ociee Lense asasindcura exes 
a a ee ee ee es a es Be ee ee 
\/3/ De esl ao cn FL oe ee Ne do ee ldo 

ee Ee ee eileen. te 
zc ee EE Ee es ee 2 ee 
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Zz fa cael ee tN ee Pe eo pel Ee ec Bs eal ed 

i ial /30 Da a oe Pe ey ed 
a ee a ee 
> FA aban senses dine acme cen acne nestenbtsva Sane anid cess LEE sett lac hanrocs oneiml ccesieLoomanoe 
a Ae AE EE RL eS | ee ee 
a fr ee eee ed 
129 DN Ao ee ee td 

ee eae ee ed 
fe ie ie 

fn i ee AD ik ee cere ed 
I fg a eee fe) 

/28 Le ee 

7 3 4 Ss é 2 é 5 fo Uf 
i WATER CONTENT — PERCENT OF DRY WEIGHT 
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i | ) | Project No XX 8106 
SOIL TESTING SERVICES, OF WIS., INC. —~ 11057 

Quality Control Section: STS Job No, ——_-e2" 

i Dote 6-4-8] 

| Report No. i 

i REPORT OF ANALYSIS OF AGGREGATES 

i Architect 

Engineer Foth & Van Dyke and Associates, INC. Contractor 

i Project __Exxon Access Road Source__Boring 4 STA 610 .3-.9M 

REPORT OF TESTS OF___Sieve Analysis 
iev Specifi- 5-22-8]) | . Received ot Laboratory 5-22-81 

2-Inch } 0.0 | 100.0 Submitted by _______Ron Meister 0 

1 Ye-tneh: Sompled From _B-4 STA 610 .3-.9M 
f V2-Inch ff | mers ee Brown silty fine to coarse sand (SM) - 

254.8 93.8 | Identification little gravel 

i 93| 93.5 Dote Sompled 
pees |. — Intended Use: aad Material 

i 3¥44-Inch 85.1 2.1 91.4 Remarks: 

i No._4 9. 2.2 B9.2 ee Organic matter, colorimetric _.._ _ 

No 8 lis! 27) 
= 12.3 —8.2 — Coal and Lignite 

No. 10 137.5 3.3 83.2 
— eal Clay Lumps — 

| No. 16 892.6 21,5 61,7 | 
Chert 

i ‘No. 30_| | ee : 
, Soft Particles 
| No. 40 {1152.2 | 27.8 | 33.9 

i, Percent Absorption _.__—EeeeesSCeessssse 
i ee so | 91.2 2.21 31.7 

7 ific Gravity _._ss—<Csi—‘—sss—s—s—s—s—‘“‘“‘“<‘i;L 
xo, 80 [1312.7 31.7 pecific Gravity 

Pe Dy Red Wat, ii as 

fe 200} | cnn 
Pp 
a 31.7% Passing #200 Sieve 

; Fineness Modulus So 

; Checked By: Kenneth D. Kujava 

; BB S.62575 Bob Evenson 

| Tested By



i. Fistecs Fis XX 8106 
SOJL TESTING SERVICES, OF WIS., INC. — . ‘Wiggs 

j Quality Control Section: STS Job No, "1627 

Dote 6-4-81 

REPORT OF ANALYSIS OF AGGREGATES 

i Architect 

nae Foth & Van Dyke and Associates, Inc. Contractor si 

i Project __Exxon Access Road Source Boring 3 STA 450 ,2-7M 

i REPORT OF TESTS OF___Sieve Analysis 

abhi. | Ati | aeons | rating | Ste | Received ot Loborotory 5-22-81 
ge [amen [| em Rennes 255.1 grams 

1 Yetneh| Somoled F B-3 STA 450__.2-.7M 
i Ve ineh PT mer ee ark brown sandy silt (ML) - Finn | 1 ldentificaton Sta relay St 
i | s4tnch | _0.0_| 0.0 | 100.0 Date Sampled 

i — Intended Use — Read Material 

¥e-Inch 2.4 0.9 99.1 Remarks: 

i Organic matter, colorimetric 

[wos | 05 | o2| 98.9] | : 
. 2 28.9 Ce CI LIGNIN sac ciecccsiccsiaie Saarinen cme premnmninten 

goof] | 
ACO LE cc cceneecnrnetlancciinticeteldiniedereenerer mois] 15] o.6| 93.3] 

‘ CRO a 

i | No. 30 
j Soft Porticles 
+ No. 40 

i Percent Absorption 
_No. 50 

WE ccctcccreaesicarnntniiecerrineninnneemionicnsiianeasniaealls | vo. 100| 30.1 | i.e | sos] | Or edie Ws 
[No 200/ 5.8 | 2.3] mez| | | —————————_ 

i Washed Gradation 
Pan 199.4 78.2 : 

78.2% Passing #200 Sieve 
i Fineness Modulus || 

Liquid Limit 22,0 

i Checked By: Kenneth D. Kujava Plastic Limit 20.8 : 

Plastic Index 1.2 eee SE NOK 

i 8B S.62575 Bob Evenson : 
Tested By
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SOIL TESTING SERVICES OF WISCONSIN, INC. 
540 LAMBEAU ST., GREEN BAY, WIS. 54303 

i PHONE (414) 494-9656 

i Date__G-7-8 | Job Name__4xx ars Job No._£/2 5 7 

i COMPACTION CONTROL REPORT 

1, Laboratory Compaction Test Data . : 

i A. Description of Soil: _Daex Ceowr) batpe Ser wre Gme_ 
a __-omwrs . “Tete ee St ey ey 

i Material Mork___ 4/7 Classification sient 

Source of Material __ 2-3, S7a S50. 25-432 77 

i Notural Water Content _______% Natural Dry Density _____ PCF Specific Gravity —__ 

Liquid Limit ____E «4% «2 Plastic Limit __SSEs« «Plasticity Index — 

| i B. Test Procedure Used: 5707 Dy ss 7-8Q 

I C. Test Results: Optimum Water Content aan Oy 

| I Maximum Dry Density __7a22 Os PCF (at a Wet Density of 234.7 PCF) 
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/23 fe i ef Pe i [Poe A a | 
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2 3 + s « 7 8 g fo vw 72 : 

i WATER CONTENT — PERCENT OF DRY WEIGHT 

BBS92268 © OO,



[ Project No, AA BVO 
SOIL TESTING SERVICES, OF WIS., INC. 11287 

Quality Control Section: _ STS Job No. ——__-"-£2 4 

E - Dote 4-81 

Report No. 8B 

E REPORT OF ANALYSIS OF AGGREGATES 

E |rchitect 

ginect_Foth & Van Dyke and Associates, Inc. Controctor ee 

i Project __£xxon Access Road Source Boring 3 STA 450 .7-1.7M 

REPORT OF TESTS OF___Sieve Analysis 
eve | Wei ifi- | 5-22-81 : Received at Laboratory —S-22-8) 

2Ve-Inch po pf Quontity Represented __ 1204.0 grams 

2-Inch | 0 | 100.0 Submitted by ______Ron Meister 0 

| | compted From Br4 STA 450 .7-1.7M 
i Lya-Ineh pT | P Brown fine to medium sand (SP-SM) - 

162.9 86.5 | Identification a little grave] - trace of silt 

i ¥e-Inch 21.2 1.8 84.7 | Remarks: 

Nos | 226 | 1.9] 823) | E Orgonic motter, colorimetric 

9.9] 
7 Coal and Lignite 

PN to | | 
Clay Lumps — 

[note | 49.9) 41] 75.8) 
Chert 

i No. 30_ 
Soft Particles 

{ No. 40 315.7 26.2 

Percent Absorption 0 
No. 50 

E | Mo. 100} 506.8 Dry Rodded Wet. ———_—___—__ 

No. 200 —_— 
EF | Washed Gradation 

Pan 62.9 5.2 . . 
5.2% Passing #200 Sieve 

; Fineness Modulus | P| 

; Checked By: Kenneth D. Kujava 

i BB S.62575 Bob Evenson . 
| Tested By |



i Sieet: bi XX 8106 
SO!L TESTING SERVICES, OF WIS., INC. ' , ieaey 

j Quality Control Section: STS Job No, —__*tf3f 

Dote 64-81 

Report No.9 
i REPORT OF ANALYSIS OF AGGREGATES 

{ , Architect 
gineer Foth & Van Dyke _and Associates, Inc. Contractor 

i Project __£xxon Access Road urce___Boring 24 STA 3050 .7-1.7M — eee Source ring ce I 

' REPORT OF TESTS OF___Sieve Analysis = 

Received ot Laboratory 8-22-81 __ 
i 2Ys-Inch || | | Quontity Represented 911.6 grams 

Inch || Submitted by Ron Meister 

1 y-tneh| Sompled From 2-2" STA 3050__.7-1.7M 
I Laon Pot shal Om Brown ‘ina to medium sand (SP) - 

Fiinn | || Identification trace of ravel 

B frepe kom. | aunt a50.0 Dote Sompleg 
i Yo-Inch i —| Intended Use _____Road Material 

%-Inch 11.9 13 98.7 Remorka: 

6.3 |_| i 
Organic matter, colorimetric 

woe | a.0| a2] oa] | , Coal and Lignite — 
i No. 10 

: Chea Lae a 
No. 16 84.9 9.3 82.8 

j CON 
Bk 30 || 

| a7.6 | Soft Particles. 
i No. 40 | 342.1 37.6 45.2 

i i Percent Absorption 
_No. 50 

vo t00| 360.3 | sea] 6.8 SE tomy 
No. 200 5.3 OO 

Washed Gradation tac Pon 14.0 1.5 i 
1.5% Passing #200 Sieve 

i Fineness Modulus | | 
/ reer 

i Checked By: Kenneth D. Kujava 

ll 

i 88 S.62575 Bob Evenson : 
Tested By



i Nuclear Density Tests
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Project Lkwon Ae cc  =bao FOTH & VAN DYKE AND ASSOCIATES, INC. Date _ 4/22/81 -~ 4/2/81 
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Compaction Eq. Used — Sg Site Cond. ideye~ Site. 

Other Eq. Working — Type of Const. Peapeséa Var 
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Test Lift Proctor Wet Density | Water Ory Density Description of 
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In-Site Density Tests



1 ss 
1 - : . , 

_ o- | 
1 FIELD DENSITY TEST 

ei 

“e FOR 

1 SUBGRADE SOLLS 

E i Exton Adéess Boat Date: VILIER 

Project Noes Xi S202 : By? Lei 

i Location: sift T7T7O 

i Sample Sispreinwnk "A" Volume 

"  Wte of Sample plus Container <9¢ # Wte of Jar wd Sand 1B. 29 # 

i Wt. of Container (+) 148 _# Wte of Jar & Sand After _ 
Filling Hole & Funnel (-) 5 4/ # 

i Wt. of Sample (a) 446 # LLP # 

: Wt. of Sand in Funnel (-) 3.86 # 
i £¢ Moisture 

Wt. of Sample Wet (100 Gret) (b) +++ Gre Wte of Sand in Hole (e) fez # 

i Wt. of Sample Dry (c)_ 435 Gre Wt. Per Cue Ft. of Sand(f) Fz ZO #/eof. 

i WMoisture = (b)4.42 = (c)435_ x 100 = (d)2947 % Volume = (e)4e2z# = (2), O43bc.£. 

(c) —¢3S CE) fz,2o #leef. 

i Wet Wte Per Gus Ft. = (a) ¢ +& # = (h) J OZ. 15 #leefe 

j (g).Cd3G  cefe 

Dry Density = (h) [v.75 = (4) PRT Heels 
i L+ (d)=.44 

100 

j Max. Dry Density (From Proctor Test) = (D) #leef. 

i %Compaction = (i) #/lcefs x 100 = % 

t (0) #lesf. 

i RJR: jkl 
_ 9/26/78 (RT) 

‘ j 60c.



,e. | 
qt FIELD DENSITY TEST 

| i FOR 

SUBGRADE SOILS 

a } 

I kkvoy AaIbSs Spa Dates E/E Z 
2 vo : eit 

Project Noes VS 0 2 By A CMF 

i Location: S74 S322 

’ ‘ a ra 
i Sample Rpecve, 2 Volume 

i Wte of Sample plus Container 450 # Wte of Jar and Sand £5. 2D # 

Wt. of Container (+) 1.37 # Wt.e. of Jar & Sand After 
yi Filling Hole & Funnel (+) _@¢.57% # 

f Wte of Sample (a) StS # “St # 

Wt.s of Sand in Funnel (-) 3.66 # 
i ¢ Moisture 

Wt. of Sample Wet (100 Gret) (b)_3. IS Gre Wte of Sand in Hole (e) z2.10 __# 

f Wt. of Sample Dry (c) 2.63 Gre Wt. Per “us Ft. of Sand(f) F%Z.2O #/cof. 

i Moisture = (b) S/S = (c) Z-63_ x 100 = (4) /9,797 % Volume = (e)ZJO# = (g).0243ce£. 
(c) _ Ze CE) ze leek. 

i Wet Wt. Per Cue Fte = (a) “S/S #=(h) JOZETZ #lesf. 

i (2). C2 9m Cafe 

Dry Density = (h) /e7sy =(i) EV S/ #leefe 
i T+ (d)a7y 

100 

t Max. Dry Density (From Proctor Test) = (D) #/lef. 

j %Compaction = (i) #lcef. x 100 = % 

c (D) #leeks 

i RJR: jkl 
9/26/78 (RT) ’ 

i 60ce
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7 FIELD DENSITY TEST 

FOR 

i SUBGRADE SOILS 

wa ? . 25 /, f 
i Avie fA ESS FOAO Date: WILE 2 en a ag 

Project Noss XX <722 By? KE 4 

i Location: S7A_ /S 70 rrr ennai ee 

CONTI NER 
Sample E2 Volume 

Wt. of Sample plus Container $94 # Wte of Jar and Sand {2./ SS # 

i Wte of Container (=) L37 # Wte of Jar & Sand After 
Filling Hole & Funnel (-) SJé # 

i Wt. of Sample (a) 4.57 # 447. # 

Wt. of Sand in Funnel (-) 3 86 # i Moisture 

Wt» of Sample Wet (100 Gret) (b) 457 Gr. Wt. of Sand inHole (e) 354 # 
j Wt. of Sample Dry (c) 435 Gre Wt. Per Cus Ft. of Sand(f) FZ,Z2O #/cef. 

i ‘Moisture = (b)l4 57 = (c) 435 x 100 = (a) 506% Volume = (e)3.5¢ # = (g\O386 c.f. 

(c) #35 C£) Gz.to_ #/cof. 

i Wet Wt. Per Cue Fte = (a) ¢S7 #= (h) _//6.36¢ #leef. 

i (g)_.0354 _cefe 

Dry Density = (h) (/2 2% = (1) 3 2.646 #leefe 
i T+ (Sz 

100 

i Maxe Dry Density (From Proctor Test) = (D) #leefe 

i %Compaction = (i) #leef. x 100 = 4 
en ae eermecc - 

(Dea fe 

i RJR: jk 
9/26/78 (RT) 

. I 60c.
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i SOIL REPORT 

i BRIDGE STRUCTURES 
MINE DEVELOPMENT SITE 
CRANDON, WISCONSIN 

er aera A, ca ra | ae 

i GEOTECHNICAL AND MATERIALS ENGINEERS 

a
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SOIL TESTING SERVICES 

j February 17, 1981 OF WISCONSIN, INC. 
540 LAMBEAU ST. GREEN BAY, WIS. 54303 

, IVE 
i Exxon Minerals Company RECEIVER 

P. 0. Box 813 , . : 1Y8l 
Rhinelander, Wisconsin 54501 FEB 19 

i % EXXON MINERALS 

Attention: Mr. Carlton C. Schroeder CRANOON PROJECT 

I STS Job 10935 

RE: Subsurface exploration for proposed Bridge Structures for the Mine Development 

Site in Crandon, Wisconsin. 

i Gentlemen: 

The subsurface exploration as proposed in our letter dated May 9, 1980 and 
authorized under Exxon Minerals Company (EXXON) Contract No. 21546, dated 
December 18, 1980 and the contract amendment dated January 23, 1981, has been 
completed. The attached report contains the logs of eight (8) soil borings, our 

i analyses of the conditions encountered by these borings and recommendations 

regarding design and construction of the bridge abutments. Five copies of this 
report have been sent to the above address. 

i The borings indicate that the soils at each of the three sites explored are 
texturally similar, ranging from relatively clean sands to silty sand deposits 
with occasional higher silt content. The near surface soils varied from a sandy 

i silt in the area of Borings AR-3 and AR-4 to a silty or sandy peat at the borings 

adjacent to Swamp Creek. The relative density of the soils, estimated by standard 
penetration tests, indicate that the upper zones extending to depths ranging 

i from approximately 6 feet at Borings AR-2 and AR-1 and.to 20 feet at Borings RR- 
J and RR-2 are in a medium dense condition. Below these depths, the soils were 
in a dense to extremely dense condition. 

i Based on the data collected, it appears that the most feasible foundation design 
will consist of spread footings based on the medium dense to dense sand deposits. 
Allowable bearing pressure ranging from 4000 PSF for the railroad spur line 

i bridge to 6000 PSF for the two structures associated with the access road are 

recommended. A second alternative that may be desirable for the railroad structure 
would consist of driving Class A pretreated timber piling throuah the medium 

i dense overburden soils to the extremely dense soils at depth. A typical 8-inch 

GREEN BAY PHONE (414) 494-9656 WILLIAM M PERPICH PE JAMES J BOTZ, PE 
WAUSAU. WISCONSIN - 715- 845 8386 JOHN P GNAEDINGER. PE AMES A SENGER . 
MARQUETTE MICHIGAN 906 225 1417 CLYDE N BAKER PE JON D MUELLER 

BeHi OSH WieCONEN. Soe ae cee DOUGLAS J. HERMANN, PE JACK J AMAR. PE 

KENOSHA, WISCONSIN - 414--657-1211



i Exxon Minerals Company 

Page 2 

tip diameter pile can be designed for an allowable capacity of approximately 30 
tons. Additional information regarding soils encountered and recommendations 

j are contained in the attached report. 

We Have appreciated this opportunity to provide engineering and testing services 
i for you. If we may be of further assistance in discussing this report, please 

contact us at your convenience. 

i Yours very truly, / 

SOIL TESTING SERVICES OF WISCONSIN, INC. 

Thomas W. Wolf s 
f Assistant Project Engineer 

i 4 J. ann an 

Director of Geotechnical Services 

i TWH/pk



1 
i | STS Job 10935 

i 
| INTRODUCTION 

i 
In association with the mine development project near Crandon, Wisconsin, EXXON 

proposes the construction of a vehicular access road and a railroad spur leading 

f to the plant/mill site. Each of these access routes must cross Swamp Creek that 

flows in a generally easterly direction, approximately 4000 to 5000 feet north 

i of the plant/mill site. At each of these crossings, a bridge will be constructed. 

Additionally, at the northwest corner of the plant/mill site, a bridge will be 

i constructed to provide grade separation between the access road and the railroad 

[ spur. Two soil borings were drilled at the location of each proposed structure 

to identify soil conditions for design of the abutments. Two additional borings 

E were drilled at the Swamp Creek road crossing site to verify bedrock conditions. 

i Presently, the proposed access routes are in a preliminary design stage. There- 

i fore, final details regarding the type of structures are not available. We 

: understand, however, that single span bridges or box culverts are possible for | 

F 3 she Swamp Creek crossings. A single span bridge wil] likely be utilized for the 

2 erade separation structure. Mr. Schroeder has indicated that a timber trestle- 

f | type bridge may be utilized for the railroad spur line crossing of Swamp Creek. 

5 | ‘ig additional design information is available at this time. 

i The purpose of this report is to describe the soil and ground water conditions 

encountered by the eight soil borings, to analyze and evaluate those conditions 

i with respect to the proposed project and to present recommendations regarding 

feasible foundation designs and construction. 

E 
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i STS Job 10935 | 

E Page 2 

i FIELD PROCEDURES 

i The locations of the six soil borings were selected by personnel from EXXON | 

Minerals Company. Mr. Doug Kincaid of EXXON directed our field crew to the 

i appropriate locations. Due to the remote and wooded nature of the areas explored, 

. a track-mounted drilling unit was required for completion of the project. At | 

the present time, ground surface elevations at the boring locations have not 

E been determined. We understand that these elevations will be obtained at a 

future date. We request that these elevations be forwarded to us when available. 

E The general locations of the soil borings are indicated on the Soil Boring | 

Location Diagram attached to this report. 
i 

i The initial field work was completed during the period of January 5 through 

{| January 9, 1981. Access to the boring locations was provided by EXXON. Near 

i | Swamp Creek, access was provided to one side of the creek and it was necessary 

| to cross the creek to drill the boring on the other side. The ice was of insuffi- 

i cient thickness to support the drilling rig and consequently the unit became parti- 

[ : atly immersed on two occasions. | 

| | 
i {ne initial borings were advanced to the required depths using various combinations 

; of solid-stem flight augers and a washed boring technique utilizing a roller-bit | 

i and Revert drilling mud. Borings AR-1 and AR-2 were planned to be advanced to 

i depths of 40 feet each. They were terminated at depths of 30.4 and 21.5 feet, 

respectively in extremely dense soil or rock deposits after sufficient soil 

a



i STS Job 10935 . ; 

; Page 3 . 

E ‘information had been obtained to formulate foundation recommendations. 

i The base materials at Boring AR-1] appeared to be a decomposed rock deposit. 

Therefore, EXXON authorized two additional borings, (AR-1A and AR-2A) to be 

i drilled near Borings AR-1 and AR-2, to better define the base materials. These 

. borings were drilied during tne period of February @ through February 10, 1981. 

i Soil samples were obtained in general accordance with ASTM Specification D 1586, 

"Standard Method for Penetration Testing and Split-Barrel Sampling of Soils”. 

; Rock core samples were obtained in genera] accordance with ASTM 2113, Erief 

5 descriptions of these sampling procedures are contained in the Appendix. 

; While drilling and sampling and after completion of the borings, the drill crew 

looked for the presence of standing water in the open bore holes. later level 

f observations are indicated on the lower left corner of the logs in the Appendix. 

i oc ceec np



i | STS Job 10935 

i / Page 4 

i LABORATORY PROCEDURES 

i The penetration test samples were visually examined by a Geotechnical Engineer 

to estimate the distribution of grain sizes, plasticity, organic content, moisture 

i condition, color, presence of lenses and seams and apparent geological origin. 

p The soils were classified according to type using the Unified Soil Classification 

System. The capitalized symbol in parentheses on the boring logs is the appropriate 

; | classification symbol. A chart describing this classification system is contained — 

; in the Appendix. 

Rock core samples were given directiy to EXXON personnel at the site. The core 

descriptions on the boring logs were prepared by EXXON personnel. 

The results of the field and laboratory tests were then plotted on the boring logs. 

; | These logs are contained in the Appendix. Similar soils were grouped into 

strata on the logs. Please note that the strata contact lines represent approxi- 

i / mate boundaries between soil types; the actual transition between soil types in 

i | sae Tield may be gradual in both the horizontal and vertical directions. 

i | 
: . 
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f | | SITE CONDITIONS 

i Detailed soil conditions are described on the respective soil boring logs in 

5 the Appendix. A general overview of these conditions is presented below. 

i Soil Conditions 

E In general, the soil borings encountered granular soils with varying silt contents. 

Texturally, the soils ranged from a relatively clean (having less than 10% by 

i weight passing the No. 200 sieve) fine to medium and fine te coarse sand 

E (Unified Soil Classification SP or SW) to silty sand (Unified Soil Classification SM). 

Localized deposits of sandy silt (ML) and clayey sand (SC) were also encountered 

i in Boring RR-1. The near surface soils on the plant/mill site (Borings AR-3 and 

| AR-4) consisted of very silty sands or sandy silt. In the remaining borings, the 

i | near surface soils, extending to depths ranging from 1.5 to 3.0 feet, consisted of - 

| sandy or silty peat (Pt). | 

i 
i | jae relative density of the granular soils is generally in a medium dense range, 

| Standard N Penetration less than or equal to 29 blows per foot, to depths ranging 

i , “yom approximately 6.0 feet at Borings AR-1 and AR-2 to depths of approximately 

20 feet at Boring RR-1. Below these depths, the standard penetration values are 

i substantially higher and lie in the dense to extremely dense range. 

: At Boring AR-1, at a depth of 23 feet, an extremely dense light brown sandy silt 

; deposit was encountered. Also present were seams of reddish brown silty clay. 

: | SOIL TESTING SERVICES : :
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i Limited recovery of this material hinders a precise identification, however, it 

appears to be a decomposed boulder or bedrock. Borings AR-1A and AR-2A were 

i drilled to verify and identify the suspected bedrock. Highly fractured rock was 

encountered from 21 to 35 feet in Boring AR-1A. Between 35 and 40 feet, the 

i rock has been identified as Sericite schist with 10 to 50 fractures per foot. 

i Finally, chert with 5 to 10 fractures per foot was encountered in Boring AR-1A. 

Boring AR-2A encountered chert with | to 5 fractures per foot, at a depth of 25 

i feet and extending to the base of the boring at 32 feet. 

i Ground Water Conditions 

i Prior to introduction of drilling fluid in Borings AR-3 and AR-4, ground water 

i was not encountered. After introduction of the drilling fluid, ground water 

level observations are not indicative of the true ground water condition. At 

i the remaining borings, excluding Boring RR-1, ground water was encountered 

| | vithie 7 to 2 feet of the ground surface or approximately coincident with the 

i : water level in the adjacent creek. An artesian flow condition was observed in 

i | sering RR-1 after boring completion. The ground water level will vary both 

| segconally and annually depending upon the amount of precipitation, evaporation, 

i ; surfece runoff, and infiltration. We anticipate that ground water adjacent to 

| Swamp Creek will be at or slightly above the water level in the creek. Previous 

i information on the plant/mill site indicates that the ground water level is ata. 

i substantial depth although perched water may be present. 

i
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i : ANALYSIS AND RECOMMENDATIONS 

i Based on the data obtained from the eight soil borings, each of the three sites 

appears suitable for use of shallow spread foundation systems. It is likely that 

i this type of foundation will be the most economical, particularly for the vehicular 

i access road. Mr. Schroeder has indicated that a timber-trestle type bridge may be 

utilized for the railroad spur line. In this case, it may be desirable to utilize 

i piles for support of the bridge. These foundation alternatives are discussed 

below. 

a Shaiiow Foundations 

i Where a shallow foundation system is utilized, they should extend through all 

surface organic deposits to the medium dense to dense sands and silty sand 

i deposits. We recommend that a minimum footing embedment depth of 5 feet be main- 

tained for frost protection. For abutments adjacent to Swamp Creek, a greater 

i depth of embedment may be required if the anticipated scour depth exceeds 5 feet. 

i 4A geohydrologic study should be conducted to determine the appropriate design 

scour depth. 

Fer the two bridge structures along the vehicular access route, foundations may be 

8 designed utilizing a net allowable soil bearing pressure not to exceed 6000 PSF. 

The net allowable bearing pressure is that pressure in excess of the final minimum 

j overburden pressure. 

i FOL FES TING 5 ERVICES meen errr nn rt
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i ‘The soil conditions in the area of Borings RR-1 and RR-2 are less favorable in 

that the zone of medium dense soils extends to greater depths. Therefore, at 

i this location, we recommend that the net allowable bearing pressure be limited 

i to a maximum of 4000 PSF. 

fi Utilizing the above bearing pressure recommendations, we estimate that total 

settlement of the abutments will be small. A refined settlement estimate can be 

i prepared once structural and loading details are available. 

L Deep Foundations-Piles 

4 
As noted previously, a deep foundation system may be utilized in the area of the 

i proposed railroad bridge crossing. If required, we recommend that Class A 

| treated timber end bearing piles in general conformance with ASTM Specification 

i | D25-73 be utilized. We estimate that such piles can be successfully driven 

I through the medium dense deposit extending to approximately 20 feet. It is 

unlikely that these piles can be driven more than 1 to 2 feet into the substantially 

i more dense deposits encountered below 20 feet. A typical 8-inch tip diameter 

| timber pile will develop an allowable capacity of 30 tons when driven to the 

i | dense granular deposits. This capacity contains a factor of safety of approxi- 

i mately 2. 

i ‘ A pile wave equation analysis can be used to establish driving criteria for - 

pile installation once the piles and driving equipment are selected. : 

i |
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i Lateral Soil Pressures 

i One additional concern in the design of bridge abutments will be the lateral soil 

pressures that will result on-the abutments due to backfill. For backfill adjacent 

i to the abutment, we recommend that a granular material having less than 15% by 

| weight passing the No. 200 sieve be utilized. We further recommend that the 

backfill be compacted to a minimum of 92% of the modified Proctor maximum dry 

i density as determined in accordance with ASTM Specification D 1557. Density tests 

should be taken to verify that the recommended densitites are achieved. Lateral 

i soil pressures must be considered in computation of lateral and rotational 

stability of the abutments. For the type of backfill noted above, we recommend that 

i the following design parameters be utilized in computation of the lateral 

| pressures. ‘ 

| 9 (angle of internal friction) 33° 

i | kK, (active earth pressure coefficient) 30 

Ky (at-rest earth pressure coefficient) 645 

i % (passive earth pressure coefficient) 3.40 

i | 

| We recommend that a moist unit weight of 125 PCF be utilized for backfill above the 

| ground water level. Below ground water level, a bouyant unit weight of 65 PCF 

| should be utilized. Additionally, we recommend that a factor of safety of 2 be 

i utilized in all computations of passive earth pressures due to the higher strain 

i required to mobilize the passive pressures. 

i
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f CONSTRUCTION CONSIDERATIONS 

i Based on material types observed in Soil Borings AR-1] and AR-2 near Swamp Creek 

we estimate that construction dewatering, if required, can be satisfactorily 

| performed to a depth of 2 feet below the hydrostatic ground water table using 

i standard sump pit and pump arrangements. If excavations must extend to greater 

depths below the ground water table, it is likely that a series of well points 

i | will be required. A series of well points will likely be required in the area 

of Boring RR-1, where an artesian ground water condition was encountered, to 

i adequately dewater footing excavations. | 

i 
We estimate that side slopes of excavations will be stable at approximately 2 

i horizontal to 1 vertical above the ground water table. Below the ground water 

table flatter slopes in the range of 3 to 4 horizontal to 1 vertical will likely 

i | result. | . 

ae 
| Care should be taken during construction to minimize disturbance at the base of 

i | excavations. If the soils are disturbed due to construction traffic, they 

: sfculd be excavated and replaced prior to placement of the footings. Failure to | 

i : do so could result in larger settlements. | 

| | 

i As noted in this report, pile foundations will likely only be considered for the 

i railroad structure. Borings did not reveal the presence of large boulders within 

i
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j _the upper 20 feet of soil and therefore we do not anticipate substantial problems 

associated with installation. Additional installation recommendations can be 

i made once design has proceeded and additional information regarding the structures 

are available. 

i 

i 
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i GENERAL 

i The analysis and recommendations submitted in this report are based on data 

obtained from eight soil borings. Variations can occur between these borings, 

i the nature and extent of which may not become evident until construction. If 

| variations are encountered, it may be necessary to make a re-evaluation of the 

recommendations of this report after making on-site observations and noting the 

i characteristics of these variations. 

i Water level readings have been made in the borings at the times and under the 

i conditions stated on the boring logs. This data has been reviewed and an inter- 

pretation made in the text of this report. However, it must be noted that the 

| period of observation was relatively short and that seasonal and annual fluctuations 

in the level of the ground water will likely occur. 

: 
, this report has been prepared in order to aid in the evaluation of this property 

i and to assist the Owner and his Architect and/or Engineer in the design of this 

i project. The scope is limited to the specific project and location described 

| nerein, and our description of the project represents our understanding of the 

i significant aspects relevant to soil and foundation characteristics. In the 

event that any changes in the design, grades or locations of the structures as 

i outlined in this report are planned, we should be informed so the changes can be 

i reviewed and the conclusions of this report modified and approved in writing by 

the Geotechnical Engineer. 

i
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i APPENDIX 

E 1.  Sotl Boring Location Diagram . 

; 2. General Notes 

3. Procedures Regarding Field Logs, Laboratory Data Sheets and Samples | 

f 4. Soil Boring Logs (Borings AR-1, AR-1A, AR-2, AR-2A, AR-3, AR-4, RR-1 and RR-2) 

i: 5. Unified Soil Classification Chart 

6. Tube Testing Procedures 

i 7. Rock Core Testing procedure | 

i oe SOIL TESTING SERVICES
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4 GENERAL NOTES 
4 

3 

: SS : Split Spoon — 1 3/8" 1.D., 2’ 0.0., unless os : Osterberg Sampler — 3’’ Shelby Tube 
2 otherwise noted HS: Hollow Stem Auger 

% ST : Shelby Tube — 2 0.D., unless otherwise noted WS : Wash Sample 
PA : Power Auger FT: Fish Trail 

DB : Diamond Bit — NX: BX: AX RB: Rock Bit 
AS : Auger Sample BS : Bulk Sample 

JS: Jar Sample PM : Pressuremeter test - in situ 
8 VS : Vane Shear 

Standard ‘'N”' Penetration Blows per foot of a 140 pound hammer falling 30 inches on a 2 inch OD split spoon, except 

where noted 

i WATER LEVEL MEASUREMENT SYMBOLS 

WL Water Lever 
wc! Wet Cave In 
oc! Ory Cave In 
WS : While Sampling 
wD While Drilling 
BCR Before Casing Removal 
ACR After Casing Removal 
AB After Boring 

a Water levels indicated on the boring logs are the levels measured in the boring at the times indicated. !n pervious soils, the 
indicated elevations are considered reliable ground water levels. In impervious soils, the accurate determination of ground 

water elevations is not possible in even several days observation, and additional evidence of ground water elevations must 

be sought. 

i GRADATION DESCRIPTION & TERMINOLOGY 

Coarse Grained or Granular Scils have more than 50% of their dry weight retained ona #200 sieve; they are described as 
boulders, cobbies, grave! or sand. Fine Grained Soils have less than 50% of their dry weight retained on a # 200 sieve: they 
are described as: clays or clayey silts if they are cohesive, and silts if they are non-cohesive. In addition to gradation, 

granular soils are defined on the basis of their relative in-place density and fine grained soils on the basis of their strength or 

consistency, and their plasticity 

Major Descriptive Term(s) 
Component (Of Components Also Percent of 

i Of Sampie Size Range Present in Sample) Ory Weight 

Boulders Over 8 in. (200mm) Trace 1-9 

Cobbles Bin. to Zin Little 10-19 
{200mm to 75mm) 

Gravel Zin. to #4 sieve Some 20 — 34 
H (75mm to 2mm) 

| Sand #4 to #200 sieve And 35 — 50 
| (2mm to 074mm) 

' Silt Passing #200 sieve 
(0.074mm to 0.005mm) 

§ | Clay Smaller than 0.005mm 

| 
a | CONSISTENCY OF COHESIVE SOILS RELATIVE DENSITY OF GRANULAR SOILS 

Unconfined Comp 

Strength, Qu, tsf Consistency N_~ Blows/ft. Relative Density 

<0.25 Very Soft 0-3 Very Loose 
0.25 —- 0.49 Soft 4-9 Loose 
0.50 -- 0.99 Medium (Firm) 10 -- 29 Medium Dense 
1.00- 199 Suff 30 - 49 Dense 
2.00 - 3.99 Very Stuff 50 -- 80 Very Dense 
4.00 - 8.00 Hard 80+ Extremely Dense 

>8.00 Very Hard 

i SOIL TESTING SERVICES OF WISCONSIN, INC.
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i : PROCEDURES REGARDING FIELD LOGS, 

i . LABORATORY DATA SHEETS AND SAMPLES 

a In the process of obtaining and testing samples and preparing the report, proce- 
dures are followed that represent reasonable and accepted practice in the field 

i of soil and foundation engineering. 

Specifically, field logs are prepared during performance of the drilling and 
sampling operations which are intended to portray essentially field occurrences, 

§ sampling locations and other information. 

Samples obtained in the field are frequently subjected to additional testing and 
reclassification in the laboratory by more experienced soils engineers, and 

i differences between the field logs and the final logs exist. 

The Engineer preparing the report reviews the field and laboratory logs, classifi- 
a cations and test data, and in his judgement in interpreting this data, may make 

further changes. 

Samples taken in the field, some of which are later subjected to laboratory 
i tests, are retained in our laboratory for sixty (60) days and are then destroyed 

unless special disposition is requested by our client. Samples retained over a 
long period of time, even in sealed jars. are subject to moisture loss which 

a changes the apparent strength of cohesive soil, generally increasing the strength 
from what was originally encountered in the field. Since they are no longer 
representative of the moisture conditions initially encountered, an inspection 

a of these samples could recognize this factor. 

| It is common practice in the soil and foundation engineering profession that 
{ field logs and laboratory test data sheets not be included in engineering reports, 

i | because they do not represent the engineer's final opinion as to the appropriate 
. descriptions for conditions encountered in the exploration and testing work. On 
; the other hand, we are aware that perhaps certain contractors and subcontractors 

§ i suomitting bids or proposals on work might have an interest in studying these 
; documents before submitting a bid or proposal. For this reason, the field loas 
| will be retained in our office for inspection by all contractors submitting a 
i oid or proposal. We would welcome the opportunity to explain any changes that 

a i nave and typically are made in the preparation of our final reports, to the 
contractor or sub-contractors, before the firm submits its bid or proposal, and 

; to describe how the information was obtained to the extent the contractor or 
a subcontractor wishes, Results of laboratory tests are generally shown on the 

boring logs or are described in the text of the report, as appropriate. 

i 
SOIL TESTING SERVICES -



3 LOG OF BORING No. RR-1 
3 TOWNER ARCHITECT-ENGINEER 

% Exxon Minerals Company 
ifsive PROJECT NAME 
é Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (sour line 
i UNCONFINED COMPRESSIVE STRENGTH TONS. FE 
5 . etna mtn i yo ale Es 1 2 3. 4 $ : z +t oH 

21918 |a]> DESCRIPTION OF MATERIAL =e | prastic WATER LIQUID 
: zs - 2 als ES | ciMit © CONTENT % LIMIT % Pez YS =|5 g|x------®-----A 

az 3 & 318 3S STANOARD “N" PENETRATION (SLOWS FT) z : : a is 

esl * atti Black silty fibrous peat (Pt) \ sn 

p i ESE e On | 4 

P= [55,5 2 
i = [lil Py ye 

p—_[ TT Grayish brown fine to medium and fine to coarse sand (SP) - uf 
nd Sills trace to a little gravel - trace of silt - very moist - loose ®e | c-* 
aes to medium dense a 

Es [s/h : e) od: 
= | II | 

i ee | | || I. 
7 Iss Reddish brown clayey fine to medium sand (SC) - a little ovavel 8 153 

wet - medium dense ' | w - 

i = 1 
{4 Brown sandy silt (ML) - trace to a little gravel - wet - L, 

i HT medium dense Q- too 

=m ce ene J Es 
ae : 

| = | 2 fy 3 2b 
E Els [ssi 8 

- Yellowish brown fin2 to coarse sand (SW) - trace o! silt - 
a =} a little gravel-- vary moist - dense 

iy 
394 

ae oA 
RSE if 32 10/Ss i| | a of 

| E LL 

= { . , A : > 14) iss Brown slightly silty fine to coarse sand (SP-SM) - a little to @l- 
- |i | some gravel - very moist - very dense \ 26? = | 

ot - }— ‘ pa “ z 

“Fo | | | Brown fine to medium sand (SP) - trace of silt - trace to a 
ee j & j a % a= 2155 T ttle gravel - very moist - extremely dense ye 

——4 | End of Boring : 
cd Boring advanced to 4.0 feet. by solid stem auger 
aa] Boring advanced from 4.0 to 41.0 feet by roller bitand Revert 

drilling mud 
— Note: Artesian flow condition observed in borehole after 
$1 boring completion. Drill crew estimates a 2 to 3 GPM flow rate. . 5 £ 

WATER LEVEL OB8SERVATIONS BORING STARTED nek! 

we ST SOIL TESTING SERVICES [rome commutes ee 
Wt] Surface PCA Surface ACA OF WIS., INC SNS BONE eA TT cis 

tall 540 LAMGFAU STREET DRAWN JPU APPHOVEC —TWW 
~~ GREEN BAY WIT 54303 Jou = 925 SHOUT of: 

- - 7 The stratihieation tines represent the approximate boundary . 
i a ~ between soil types and the transiton may be gradual 

ne tne



i LOG OF BORING NO. RR-2 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals Company 

i SITE PROJECT NAME 
Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (spur line) 

UNCOMFINED COMPRESSIVE STRENGTH TONS, FT.¢ 
oo ——————q— 

| # w fe ee 1 2 3.4 5 

21918 /3lz DESCRIPTION OF MATERIAL >t | ptastic WATER ' LIQUIO 
1 ze tos luld Sx | LMT % = CONTENT % LIMIT % 

LEE ELE es #8 | “come a patanvor ease ne : ow 2 & 218 - 27 STANOARD “N" PENETRATION (8LOWS/ FT.) 

i SIL" [Cr | sunrace crevation (572s 63 HY, 25 F . a 

E— 7 [ssi | Black silty peat (Pt) - with some roots and wood - wet - very s 
[7-1 «loose - 0.7 feet of frost ia a 2 
[2185 SJ} —— 

i Say 
Hr} Brown fine to medium sand (SP) - trace of fine gravel - wet - \be. on 

La 3 | [| medium dense Qe er 
td tO OOo 5 —t-— 

i Qo] Z 
Po 

bd \e af : A Brown fine sand (SP) - saturated - medium dense @ae 
6 — | 

i l2 zur 

n an 

I Se || = 
T g 4.57 =" Sif é 

i 
ra | 5 ‘ 47 

Tri] Brown silty fine sand (SM) - trace of clay and clayey sand > 
le |ssi{l ll seams - a little gravel - very moist - loose to extremely bt 

ij | dense | | 

+ os 

i it ff : 

ott tt Z, 
1olss {ii on 

eet 

i SS Iti | 35 | Lhd Brown silty fine to coarse sand (SM) - a little gravel - very { 
Thi Iss! ih moist - very dense to extremely dense Se 

—— ISS ye yy | a 
(00> 

} aa | 
=a | | 
eet | 4 

| oa 12 {ss ||]! > 
ee ~ TT ae “TD ae 

fezse! | | End of Boring . 
Second || Bering advanced to 4.9 feet by solid stem auger 

| | | Boring advanced from 4.0 to 41.5 feet by roller bit and Revert 
——4 driliing mud 

Fi 
——4 

8 — || 
ATER LEVEL CBSERVATIONS : GORING STARTED oa 

wet ToT sO) SOIL TESTING SERVICES J ecu compceten 1-6-8 
we Surface son Surface ac OF WIS., INC. Wo. Bomb: LGREMAN TT 
uo _ _— 540 LAMBEAU STREET onawn JP fareoveo TWH 

TO GRELN GAY, WIS. 54303 Fons 10935 SHEFT Tofd 

aces reap cso ee weep ne re yee ener The stratification ines represent the approximate boundary . q 

between soil type. and the transition may be gradual 

8 a SS



: LOG OF BORING NO. jg. j 

: Exxon Minerals Compan 
SITE . PROJECT NAME 

Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures Access Road 
‘ UNCONFINED COMPRESSIVE STRENGTH TONS ’FT? 

—$— 
2 wie Sn 1 2 a 5 

pn 2/9 /é /Z), DESCRIPTION OF MATERIAL >t | puastic WATER LigUIO 
ze 2 [ele Ek] Limits CONTENT % LIMIT % 
ao |S |% \ol3 yg) X------@-----A wo 12 jw [2/9 ra 
ow 2 a 218 a STANOARD “N" PENETRATION (8LOWS/FT) 

i T1717 [°°] suneace evevarion 97]. 207 Meters = 1544493 ap ee ee 
at - wi oi eS 15 FF 15s! Black sandy peat (Pt) - with some roots - moist - 0.7 feet of rt Tet ft ft fd 

frost pe 
\ys | Hy “Dark gray to black silty fine to medium sand (SM) and gravel - , 

p> UY wet - medium dense 1a a Jeet PS a LNG I Si 

—— b '. 2a | 9 1 rin 28 

I 5hs| = ail feet] 

FC ai , 
| 

—) Reddish brown to brown silty fine to medium sand (SM) - alittl 
to some gravel - trace of clay - moist - medium dense to | 
extremely dense { 47 

ry eo 

| | J 3 
| ($23 Yor tse 4 4 hh — 

a a f | | tes) 
\ Reaoee iS i . ) ; 9° Il) | Light brown sandy silt,decomposed bedrock: (ML) 

-— | with seams of reddishbrown silty clay (Ck) - some gravel size 
ec} | fragments - wet - extremely dense 

39] i Ah es Ne i ecioss tte) ge 
ae wt | . 

— End of Boring 
—] Boring advanced to 4.0 feet by solid stem auger 

Boring advanced from 4.0 to 30.4 feet by roller bit and Revert 
drilling mud 

j | Boulders or obstructions encountered from 23.0 to 30.4 feet 

i = || | }—————4 

i | = | 

i eet 

emma 

i a | 

———4 
| 

WATER LEVEL OBSERVATIONS , ee ANTE erence ae UO oa 
wi 20 WES ere SOIL TESTING SERVICES SN a 
we 1.0" oCR 0.5) ACH OF WIS. INC. ec Bomb FOREMAN TT i wey ~ 540 LAMBEAU STRCOET prawn _JPd __[asrnoven TW 

— GREEN BAY, WIS. 54303) Faye 710935 | sueer Tart 

— The strathication lines represent the approximate boundary ’ 
i eer et es ee between coil types and the transition may be gradual 
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| OG OF BORING NO. AR-1A 
OWNER RACHITECT-ENGINEER 

; Exxon Minerals Compan: 
SITE PROJECT NAME 

Mine Development Site-Crandon, Wisconsin Proposed Bridge Structures 
TUNCONFINED COMPRESSIVE STRENGTH TONS, FT." 

i z 4 Ie ge |. ! 2 3. 4 $ 
= 3 |alz DESCAIMTION.OF MATERIAL >t | Plastic "WATER | LIQUID 

zs § july SS] Limit % © CONTENT % LIMIT % 
a 2 |e lei pd | Se ee, 
aa 2 j3/9 Z~ | STANOARO “N" PENETRATION (BLOWS/FT) 

S12 [FEL suneace eevariony 9/907 PERSE SY G7 
S cecenpeaal 
nas 
ssepiwtisesid 
Saeed 
Pecace 

J 
Te 
eat 
Sciamnial 
‘ewes 

Pra 
Seas. 
od 

Sc caeed 
S aarenel é 
P54 

eee 
i Not Sampled 

—| 
| 

een 
at 
eel 

i he 

i 
at 
eel 
OES 

20 < Bo.) 
i ed Lia! 1995.7 

| ccansehesel 
S cccaisbanad 

aa . 
peas si 

roa 
et 
el 

a ros 
caked 
Santana 
eee 
Pease 
Cet F 8 — ractured rock ( fock sample) 
eat 

4 
RS 

Siemaaad 
Ses 
Dicesend 

i ay A 
yet . 

5 | Wy isll 1 

cc } 

| Sericite schist bedrock with sparse quartz veins, 10 to 50 
| fractures per foot 

— | . = se 507 
t—19 Chert bedrock, 5 to 10 fractures per foot” “od 7? 

at 
pa End of Boring 

Boring advanced to 35.0 feet by roller bit and Revert drilling 

4 mud 
=| Boring advanced from 35.0 to 42.8 feet by diamond bit and Revert 

iwash water 
10 feet of HW casing used - 25 feet of NW casing used 
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The stratification lines represent the approximate boundary . 

§ betwecn soil types and the transition may be gradual. 
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LOG OF BORING NO. AR-2 : 
OWNER ARCHITECT-ENGINEE! 

Exxon Minerals Company 

: SITE PROJECT NAME . 
i Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (Access Road) 
' UNCOMFINCD COMPRESSIVE STRUNGIH TONS FT? 

z are 1 2 3.4 5 
i 2 218 iz), DESCRIPTION OF: MATERIAL a PLASTIC WATER Liquio 

ZS Ju [lu & ZS | uMIT % CONTENT % LIMIT % 
Bo le fu leis p@| X------#-----A 
ow 2 2 2 g z° STANDARD “N" PENETRATION ‘8LCWS FT) 

i ST 1° [7 |? ]F | suneace evevation> 47/397 eat (5476. Ta Se 

et Black silty peat (Pt) - some roots and grass = wet - 1.0 feet 

=a Brown slightly silty fine to coarse sand (SP-SM) - some gravel - 5 
{] wet - medium dense ‘ 

—— l syo.y 2 Her, 7 
hu Ps 

tt i 
a 27 

ee [| 8. 
wt 

FE — g 
3 
aE 

Brown silty fine to medium sand (SM) - a little to some gravel - 
-—= grades to silty fine to coarse sand and gravel from 10.0 to 
ome - 18.0 feet - very moist - medium dense to extremely dense 

Tiss {iil | 15 o4 weet esses 

26 | At 
Ty yin! “es 

5 ca 8 (Ss 4 1524-9 oy 

a | End of Boring 
Boring advanced to 4.0 feet by solid stem auger 

[——) Boring advanced from 4.0 to 21.5 feet by rollet bit and Revert 
= drilling mud 
cI Occasional cobbles or obstructions encountered from 0.0 to 
2 21.5 feet 

| | | i ——| | 

bt ’ E= | | 
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te —— 
WATER LEVEL OUSERVATIUNS BORING STARTED j-3-8 

we 2.0" WS. SOIL TESTING SERVICES {soats cometeréo 1-9-8. 
wet 10) 8c a OST ACA OF \WIS., INC. Ga Bomb FoneMAN TT 

a wh ee rasta 540 LAMBEAU STREET onawn UPd |Aeonoveo Twi 
GREEN BAY, WIS. 64303 [Jon 10935. ~~S~SC«WS ser “Tort 

_ a p The stratification lines represent the approximate boundary : 

between soil types and the transition mey be gradual. 
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i ee OG OF BORING NO, AR-2A 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals Company 
i SITE 

PROJECT NAME 
Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures 

UNCONFINED COMPRESSIVE STRENGIN TONS, TT © 
. OO y 
Sal ! 2 3. 4 5 ; 3 DESCRIPTION OF MATERIAL zi] Plastic | WATER LIQUID } 3 . SS | LIMIT % = CONTENT % LIMIT % { C 
ea | X---~---@®-----A i g 
2~ | STANDARD “N" PENETRATION (BLOWS. FT) f Sq 1° ln SURFACE ELEVATION} YL, 9O% taking ~% SUG, 

Sb’ 
aaa’ 
ae | 
=| 
i] 

eRe 
a wy 
serene 

ss ianiuiial 

=| 
S natbuenaeh 

Ct 
S tinsieitaal 
sain . 
Si aal 

em 

i oor 
ey Not Sampled 

U ocicemsah 
EE 

| 
S tameal i a 

iy 
Posey 
cea) 

| eT 
S caplecaiee 

i t smsmitennll 
i id 

po e0 
S  leaieiat 
as 

S caetaal 

‘ee 
i coe 

ee , 
a ‘| 152/. E eieneed 

ES | 
Ss cadiiad 

i = 
ama : 

t— | Chert Bedrock, 1 to 5 fractures per foot LET 4 
(354 
Saleen 

| S asstaiaal 

psig 
a ciabhinisiod 
~——— 

§ — End of Boring 
od Borint advanced to 18.0 feet by roller bit ane Revert drilling eae mud 

SS Boulder encountered at 18.0 feet - Boring offset 2.0 feet and 
t advanced 

Boring advanced from 25.0 to 31.5 feet by diamond bits and wash 
water 

10 feet of NW casing used 

aa 
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i WATER LEVEL OBSERVATIONS 
BORING STARTED -6-8) : pw] Oto 5.0 WD SOIL TESTING SERVICES [eon competeo 26-81 BCR ACA OF WIS.. INC. RIG Bonh FOREMAN 

BS ee 540 LAMBEAU STREET DRAWN Ap APPROVED Ty i 
GREEN BAY, WIS. 54303 Jon # if SHEET 9 

ss The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 
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i | LOG OF BORING NO. AR-3 . 
i OWNER ARCHITECT-CNGINEER . 

Exxon Minerals Company =. . 
SITE PROJECT NAME 

Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (Grade Separation) 
UNCONFINGD CUMPRESSIVE SIREN TIM TONS FI & 

. _—_—_—_ OO z 4 fe be i 2 3.4 5 —- 
2/2/8|3 z DESCRIPTION OF MATERIAL zi | Ptastic WATER | LIQUIO 

[ES fu d fule Be | ume _ CONTENT % une % 

aa g ¢ 3/8 22 STANDARD “N" PENETRATION (SLOWS FT) 
i S17 1° [PF] surrace evevation> oS. 300 / a ee Se 

r— 1 Iss iil Brown very silty very fine sand (SM-ML) - trace of roots - trace] | a. || 
——— of gravel - moist - loose - 0.?-frot of fross a = 
=a [] Brown slightly silty fine to mediiim sand (SP-SM) - some gravel - ae 

i SS Lh moist - dense 7 fer Easel oe = ee 

== ash 
cae ae S. 1 Sen ; PT ; ‘ ‘ ' 43 I Reddish brown silty fine sand (SM) - trace of clay - a little nde. 

i toa gravel - moist becoming very moist at 6 feet - medium dense to 2 1 oe i dense 

i Sy sllh d i 

oe 
= Ge | 

Pig 

i — 7|ss THI] Brown fine to coarse sand (SW) - trace of silt - trace to a 63 
SS | little gravel - moist - very dense | iS — { J a= ! Feet | | / 

=a | ‘ 
\ i at ' 

| 
ae | Brown silty fine sand (SM) - a little medium to coirse sand - 

a little gravel - moist - very dense to extremely dense i i Eos TIL is 

O7S 10/SSint sta een ene nen enp al pesiessnnesienis memensoansscsed Recast casera a O27 at 
4 End of Boring 

1 Boring advanced to 10.0 feet by solid stem auger 
' Boring advanced from 10.0 to 30.5 feet by roller bit and Revert 

| drilling mud 
Occasional cobbles or obstructions encountered from 0.0 to 

am 30.5 feet 

i = 

fe ‘ 
f [———— 

etree 

i — . 

i need i 
ee J rps para oe 

een ATER CREE: OBSERVATIONS: HOPING: STARTED a DBL ei SOIL TESTING SERVICES | oan communes, ~~ 148) 
wef 8.0! een OT aca OF WIS, INC AG Bomb | FONEMAN TT 
we | 30.0' 24 br. ALB. _ - 449 LAMREAU SERECT DRAwt vPo Tamsin Ted 

a Le gay st Bou 10995 rer To 3 
ni a at ee Nu Thee etrattle te wes represent the approxumote boundary s 
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i , LOG OF BORING NO, ‘\K-4 . 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals Company 

SITE — PROJECT NAME : 
Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (Grade Separation) 

UNCONFINED COMPRES MVE gIRENGIH TONS FT © 
a 

S wh. Be few! 2 3 4 5 

£1o ls l2le DESCRIRTIONIORSMATERIAL =e | plastic WATER (quia 
Ze 1a 18 lule SE) UMIT 2% CONTENT % LIMIT % 
go |e |e (ele pe | Kee Sa mel ee] 1213/5 27 | STANDARD -N” PENETRATION (BLOWS 1) 

i DT TET PIP) suneace crevariony S04, 769 ra 
1isslil}+ Brown sandy silt (ML) - trace of gravel - trace of roots - | 4? 

: rH-hymoist > loose > — 
{ i i Brown silty fine to medium sand (SM) - trace of gravel - moist - ~& 

i “ 4) dense we 
PT a TT canal 7a core [-3 HA eo” 3)SS} 1 
Sr \lze 

: 4 ss|[l wn 
i ~_[iff]] Reddish brown to brown silty fine sand (SM) - trace of clay - a 

5 SS} ir a little gravel - moist becoming very moist at 8 feet - medium \ 
: Tiny dense iS 

j = 6|ss|ill 8 

= TTI 
— i — oy - Cy 

N38 
i =| 7 | - 

| i 
Saco} 
— Light brown fine to medium sand (SP) - trace of gravel - trace / 

of silt - moist changing to very moist at 20 feet - extremely f 
0 J . dense to dense - Note: Boulder encountered at 16.0 to 17.0 

“—] 9 WW feet ie 8)8s|[ 
5 =n 

= | . 
Ta SST . o 

8 mel Brown silty fine to medium sand (SM) - a little to some gravel | 
al and decomposed gravel fragments - moist - extremely dense - 

P| boulders or obstructions encountered at 23.0 to 25.0 feet and | 
ars 28.0 to 29.0 feet Ho 

i eat SStrmm_ a iS) 
, ane 
} ame End of Boring 
5 ——] Boring advanced to 10.0 feet by solid stem auger 

i = | Boring advanced from'10.0 to 30.4 feet by roller bit and Revert 
——sH drilling mud 

j Boulders or obstructions encountered from 16.0 to 17.0 feet, 
; Eo 23.0 to 25.0 feet and 28.0 to 29.0 feet : 
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' i; ES ||] ; | 
eee | 
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== ||| 
i = | | 
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A UNIFIED SOIL CLASSIFICATION SYSTEM 

i ‘ Grou - 
j Mejor divisions | Ps Gi Typical names Laboratory classification criteria 

o % cw Well-graded gravels, gravel-sand zo 260 han 4: C= (D0) 1 3 
z ve mixtures, little or no fines a Su Die renter than s.Ge 010XD60 between: tend 
3 Bo $ 3 Re a s -—- -——--- = eee: ee 2 g2| 25 G8 bee 
=3/ 32 Poor! 5 2 
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2 = 3 3 3 8e NX 2 

= Bae6 a os 

£\5S2) 2 «| g Ba; 
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3 § 63 mixtures SF + + + | line with P.t. greater than 7 gz < gs ee 8 = £2 SS ea 

3 geo: 
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i TUBE SAMPLING PROCEDURE 

i Tube samples were obtained in general accordance with ASTM Specification 

P D 1587-67, "Standard Method for Thin-Walled Tube Sampling of Soils". 

Briefly, each sample was obtained by hydraulically pushing a 2-inch OD 

F thin-walled tube 2 feet into undisturbed soils at the bottom of the 

boring. After the tube was retrieved, the length of sample, or 

p recovery, was measured. The soil exposed at the lower end of the tube 

was preliminarily classified according to type by a Soils Technician and 

5 a pocket penetrometer was used to obtain an estimate of the unconfined 

, compressive strength. The tube was then sealed at both ends with rubber 

caps and returned to our’ laboratory for extrusion, additional 

; examination and testing. 

£ | 
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i 

i 

i



| ROCK CORE SAMPLING PROCEDURES 

Rock core samples were obtained using a double-tube core barre] equipped with a 

: diamond bit. Wash water was used to wash the cuttings to the surface. The | 

p rate of advancement of the core barrel was carefully observed and any sudden 

. advances were noted as "voids". Return of the wash water was also observed. 

, Loss of wash water or change in color was also noted. After removal of each 

: core from the boring, the length (recovery) was measured. The cores were then 

; carefully extruded into wooden core boxes, labeled and returned to our lJabora- 

j tory for further examination and possible testing. 

' 
; 
i 

; 
, 
i |
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i TO: Files - FOTH & VAN DYKE Project No. XX8207-HYD-05 

FROM: Mike Liebman J 2-2/-82 / 

i Water Resources Engineer 

SUBJECT: Exxon Crandon Project 

i Access Road Drainage - Preferred Route 

General . 

i In June of 1981, work was completed on the drainage portion of the access 

road project for the original road route. From this work, prelirinary engineering 

i designs were made for structures needed to accommodate all drainage through 

the proposed access road "in a manner that will avoid, or if that is not viable, 

i substantially minimize any impacts" on the existing creeks and wetlands. Included 

in this work were tasks required to determine the flood flows at various locations 

i along the access road route and to size the culverts or other drainage structures 

needed to minimize impacts on surface or subsurface water movement. Although 

the preferred access road route is significantly different than the original 

q route, the same methods were used for the drainage design. These methods, , 

with their results, are summarized in this memorandum. 

i 
f On March 10, 1981, this writer accompanied the survey crew to the project 

site to direct their efforts in acquiring survey information for subsequent 

f hydraulic’study. Included in this data acquisition were cross sections taken 

along Swamp Creek at selected locations, inspection of various road stream 

crossings upstream of the proposed access road, and cross sections taken at 

i the controlling outlets of Lake Metonga and Lake Lucerne. Direction was also 

given for future cross section work along some of the minor tributary streams. 

{ The survey team completed this creek cross sectioning work at a later date. 

All survey information was taken in metric units. 

i 
Additional survey information was needed for the preferred road alignment. . 

i . This field work was completed in June of 1982. 

Because of the size of the basin tributary to the Swamp Creek crossing and 

the number of discharge points for which flood flows were required, the Soil 

{ Conservation Service hydrologic computer program TR-20 was selected as the 

i
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i primary hydrology tool. With stream gauge data available, this program's cali- 

bration ability made this the most desirable method of most accurately determining 

; SO flood flows. It should be noted that TR-20 is not capable of handling metric 

units so this portion of the study was completed in English units. 

i To assure minimal impacts on the existing drainage along the access road and 

to abide by the Wisconsin Department of Natural Resources guidelines, the 

, 100-year or regional flood was used to size the proposed drainage structures 

over navigable streams. To determine this flood flow at the road crossing 

i of Swamp Creek, and lesser flood flows for other areas, the following data 

was input into the TR-20 program: 

i 1. Basin Areas - The entire watershed was broken down into 25 basins according 

) to topography and existing drainage patterns. Each basin was planimetered 

i resulting in basin areas ranging from 0.04 to 7.82 square miles. The 

total watershed area studied equals about 47 square miles. 
i . 

2. Runoff Curve Numbers (CN) - Each basin was assigned a CN value. These 

f numbers are used by the program to determine the amount of runoff that 

a particular basin will produce froma given rainfall event. Soil types 

i and land.uses are used to develop CN values for respective basins. 

3. Times of Concentration (Tc) - The travel times from the most remote 

i points on the basin divides to the basin outlets by a unit of water 

running overland or in drainageways were estimated for each basin. Travel 

, lengths, basin slopes, and ground cover are used to find the respective 

basin Tc values. 
i | 

4. Reach Lengths - These values represent the distance, usually along a 

i Stream, from one basin outlet downstream to the next basin outlet. Outlet 

| hydrographs from each basin are routed through the reach before being . 

. . combined with the downstream basin hydrograph. 

5. Routing Coefficients ("'C'') - A value was assigned to each reach to simulate 

i flow conditions through the reach. From these "'C'' values, the reach 

velocities may be computed, subsequently affecting the hydrograph routing 

i through the reach. 

i



i 
; 6. Stage/Discharge Storage - Because of the peak flow reduction potential 

of the two major lakes ~ Lake Metonga and Lake Lucerne - stage/discharge/ 

i OO storage relationships were thought necessary. To develop such, each 

lake's controlling outlet was surveyed and hydraulically evaluated to 

| arrive at the respective stage/discharge relationships. Stage/storage 

i relationships were estimated by planimetering areas corresponding to 

incremental increases in depth and converting this data to volume in 

i acre-feet. These relationships allowed TR-20 to route the incoming hydro- 

graphs through the lakes while allowing for the peak reducing and lagging 

i effects of the lakes. : 

i 7. Rainfall Data ~ The standard Type II rainfall distribution was used 

for a 24 hour duration storm. This was thought to be fairly accurate 

, | since the time of concentration for the entire watershed was in the 

i vicinity of 24 hours. As a check, 6-hour and 12-hour duration distributions 

were run. One hundred-year, 50-year, 25-year, and 10-year rainfall amounts | 

i were used with these unit hyetographs. 

, Additional rainfall data was used in the program to aid in calibrating the 

model. The following procedures were used for this calibration: 

: 1. Analyze Gauge Data - Large increases in flow were identified to converge 

i on large storm related flow increases. 

2. Analyze Climatological Data - For those storms causing increased flows 

; as detailed on the stream gauge records, hourly precipitation data for 

the Crandon area was obtained. 

i 
3. Run Program With Actual Rainfall - After inputting proper antecedent 

i moisture conditions for each storm along with the hourly rainfall amounts, 

the program was run. By comparing the results of this actual storm simu- 

E lation to the stream gauge records, the basin model could be calibrated. 

4. Calibrate Model - By modifying the runoff curve numbers and routing 

i coefficients, the results of the storm simulations were made to reasonably 

meet the actual recorded flow values. Once the basin characteristics 

; were so modified, the design storm may be modeled with confidence. , 

. |
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i The 100-year event was then run to determine the flood flows at the various 

locations. As a final check, the Conger Method was used to determine regional 

i flood flows at the Swamp Creek crossing. Comparison of the two methods was 

favorable with the Conger results being somewhat conservative. This can be 

E | expected because ofthe standard error of estimate which is added into the 

initial results. | 

i Hydraulics 

This portion of the project consisted of sizing the drainage structures over 

i navigable watercourses so as not to increase backwater from the structure 

by more than 0.1 feet, or as metric units were preferred, 3 cm. for the 100-year 

E flood flow. In addition, it was required to size culverts providing drainage 

for non-navigable areas so as to maintain existing drainage patterns. The 

i first priority was to design for the Swamp Creek crossing. The following pro- 

cedures were used to evaluate this structure. 

i 1. Acquire Cross Section Data - Detailed cross section data was used for 

both downstream and upstream of the proposed crossing location. 

i 
2. Set up HEC-2 - The Army Corps of Engineers hydraulic computer program 

i HEC-2 was used to develop water surface profiles for the 100-year flood. 

Cross section and other data was input into this program to determine 

: the stream profile for the 100-year flood. The 100-year flood flow of 

28.6 cubic meters per second (CMS) or 1010 CFS was used for this location. 

i 3. Size Structure - Various bridge configurations were tried to determine 

the hydraulic capacity required to cause backwater of less than 3 cm. 

f Existing conditions were finalized and used to gauge the various structure 

results. It was found that four 10 ft. by 8 ft. box culverts or equal 

i would adequately pass the 100-year flows. 

i . The preferred road alignment crosses no other streams which are considered 

to be navigable, so a lesser frequency rainfall event was used for design. 

E A combination of the TR-20 results and conservative area proration estimates 

was used to determine design flows while culvert nomographs were used for 

sizing the drainage facility required. The various drainage structures required 

i are summarized as follows: | 

i |
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i 1. Station 7620 - The basin tributary to this point gives a 10-year flood 

flow of 0.45 CMS (16 CFS). This peak flow would create a total backwater 

| depth of about one meter if a 24-inch culvert were used here. Because 

E of the proximity to farmland, this backwater may be considered somewhat 

excessive. A 27-inch culvert is therefore recommended for design. If 

i the proposed cattle pass is constructed in this area, the 24-inch culvert 

should suffice because the cattle pass would discharge a portion of 

i large flood flows thereby decreasing the backwater depths. 

i 2. Station 8104 - Several large depressions intercept much of the basin 

flow tributary to this location. As such, a 24-inch culvert has more 

i than enough capacity to pass the basin runoff. | 

3. Station 1100 - This area has a 10-year flow estimate of about 0.43 CMS 

i (15 CFS). A 24-inch culvert will pass this peak flow with a total backwater 

of, just less than one meter. This is reasonable for this area and since 

i over 3.5 meters of depth is needed before the roadway would be overtopped, | 

‘the 24-inch culvert is considered to be adequate. 

i 
4. Station 1352.6 - The area tributary to this point will contribute about 

; 0.40 CMS (14 CFS) froma 10-year recurrence interval rainfall. As other 

| factors are similar to Station 1100 and this culvert need handle lesser 

: flows, a 24-inch culvert will suffice at this location as well. 

5. Station 1701 - Although a 24-inch culvert at this location may cause 

i the road to be overtopped once every 20 years, this is not unreasonable 

for this area and is therefore recommended for design. 

i 
6. Station 2535.6 - The estimated flow from the area tributary to this 

j location is, again, less than what may be expected at Station 1100. 

| Therefore, a 24-inch culvert is again recommended for design. . 

i 7. Station 2780 - As stated previously, the 100-year flood flow of 28.72 

CMS (1010 CFS) can be passed with four 10 ft. by 8 ft. box culverts. 

i This will maintain the flood elevation of 472.03. 

: 

i
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i 8. Station 4135 - Very little flow is expected upstream of this culvert 

so a 24 inch CMP culvert will suffice. Ditching north to Swamp Creek 

i may be considered instead of this culvert. 

This preliminary study used state of the art hydrologic and hydraulic techniques 

i to determine the sizes of the various drainage structures required to pass 

flood flows while maintaining backwater depths within acceptable limits. No 

i attempt was made to examine structural integrity, materials of construction, 

or service life of the given sized culverts. Considerations beyond the scope 

i of this study may make other culvert shapes, sizes, or materials more desirable | 

than those suggested herein. These would be acceptable from a hydraulic standpoint 

f if conveyance is provided equal to or greater than those culverts referred 

to in this memorandum. 

i Computer output for both the TR20 and various HEC-2 program runs, as well 

as other data and documentation is available from this writer if such information 

i is required. | 

i 
i 
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E APPENDIX 5 SWAMP CREEK CROSSING 

By Ken Englebert, P.E. 

i Structural Engineer 

i I. GENERAL 

A. Location 

f The access road will require one bridge located at G Station 

2810.05, spanning over Swamp Creek. 

i | B. Design Parameters 

1. Live Load HS 20. 

i 2. Future Wearing Surface 20 psf. 

3. Reinforcing Steel Grade 60 Bars (Fy = 60,000 P.S.L.). 

E 4. Concrete Ultimate Strength fc! = 4000 P.S.I. 

9. Codes AASHTO 1977 (with interim specifications to 1980). 

F 6. Designed in accordance with Wisconsin Department of Transportation 

Standards for Highway Bridges. 

7. Steel Pile Allowable Stress 9000 P.S.I. (A36 Steel). 

i 8. Clear roadway width 40'. 

9. Skew Angle 30°. 

i 10. Span 126 feet. 

f C. Preliminary Design 

All drawings, calculations, and studies have been performed based on 

i the preliminary design of the roadway and on the preliminary design 

of structural members. Preliminary structural design was performed to 

F the extent necessary to verify member sizing in some cases only. Several 

members have not been structurally verified, but through experience 

i should be adequate. All members must be verified through final design. 

: 

i 

i 
E ,



Il. CONCLUSIONS 

i Based upon the estimated construction cost of a 126 foot span prestressed 

girder bridge, no other alternatives were considered for the bridge 

i structure. Previous cost estimates for alternative bridge types spanning 

only 95' indicate the prestressed girder bridge to be more cost effective. 

i Listed below are the results of this previous study (Appendix 4, Volume II, 

Final Report, Contract No. 21704). For a 95 foot span bridge 

a. Alternate No. l Steel Plate Girder Structure S 215,000.00 

E b. Alternate No. 2 Prestressed Girder Structure 175,000.00 

c. Alternate No. 3 Poured in Place Box Culvert 225,000.00 

i d. Alternate No. 4 Precast Box Culvert 225,000.00 

Attached to this report for reference are copie« -f the previous study 

i pertinent to the Swamp Creek Bridge structure. 

IIIf. SELECTED ALTERNATE 

i I. Bridge Type - 70" Prestressed Girder with 8" Composite Slab 

f 2. Span - 126 feet. 

3. Estimated Construction Cost S 206,480.00 
(Based on 1983 Construction) 

: 70" prestressed concrete girders | 635 1.f. @ $90.00 $ $7,150.00 
Excavation and undercut Lump Sum 1,000.00 
Concrete Masonry & Reinforcing 323 c.y. @ $300.00 96,900.00 

f Steel HP Piles 10"x42 1b./E£t. 700 1.f. @ $16.00 11,200.00 
Heavy Rip Rap 270 c.y. @ $28.00 7,560.00 
Type "F" steel railing 258 1.f. @ $50.00 12,900.00 

i Bearing Pads Lump Sum __ 1,000.00 

Sub-Total S 187,710.00 
Plus 10% Contingency 18,770.00 

i Total Estimated Constr. Cost S 206,480.00



i ' IV. CONSIDERATIONS FOR FINAL DESIGN 

1. For ease of snow removal, Type "F" steel railings are proposed. If 

i desired, reverting to concrete parapet walls would realize a cost 

5 savings of approximately $6,000.00. 

2, Relocating the bridge to the west approximately 50 feet would result 

i in a shorter, less expensive bridge due to a narrower stream width. 

This alignment would afford a bridge span of approximately 80 feet 

; which would allow use of 45 inch girders. 

3. The bridge span could also be reduced by 11 feet by lowering the 

i road grade by 3.7 feet. At present, the clear distance between the 

100 year flood line and the bottom of the girders is approximately 

i 9./ feet. Current bridge standards allow for 2 foot minimum clearance 

and thus the road grade could be lowered. Obviously, the cut/fill 

f quantities would have to be investigated to accomplish this. 

; This 11 foot reduction would also apply to (2) above, and would result 

in a span of approximately 69 feet. This span would even be further 

f reduced depending upon the effect the reduced bridge cross sectional 

area has upon the high water mark of the 100 year flood. As the 45 inch 

girders set “higher out of the water", they could be lowered further 

, with an optimum span of approximately 64 feet. 

e 4. All members, reinforcing, and prestress calculations will have to be verified 

in the final design. 

5 8/18/82
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E | EXXON MINERALS CORPORATION | 

; Access Road Project 

Project I.D. 21074 
Preliminary Report 

E Structures 

I. GENERAL 

i A. Locations 

Two bridge structures and two box culverts will be required for the 
| access road identified as follows: 

i lL. Swamp Creek structure 

Qver Swamp Creek at access road station 2773.00. 

i 2. Railroad Overpass Structure 

Over the railroad tracks west of the mill site at access road station 
4078.07. 

E 3. Box Culvert No. lL 

Access road station 2005. 

i 4. Box Culvert No. 2 

Access road station 2236. 

i B. Design Parameters 

Applicable to both bridges are the following design parameters: 

i Ll. Live Load HS 20 

2. Future Wearing Surface 20 PSF 

3. Reinforcing Steel Grade 60 Bars (fy = 60,000 P.S.1I.) 
4. Concrete Ultimate Strength fc' = 4000 P.S.1. 

5. Codes —- AASHTO 1977 (with interim specifications to 1980). 
6. Designed in accordance with Wisconsin Department of Transportation 

Standards for Highway Bridges. 

i 7. Soil Bearing capacities assumed as per the soils report furnished 

by Exxon = 6,000 P.S.I. 

8. Clear roadway width = 44'. 

i C. Preliminary Design 

All drawings, calculations, and studies have been performed based on 

the preliminary design of the roadway and on the preliminary design 

i of structural members. Preliminary structural design was performed to 

the extent necessary to verify member sizing in some cases only. Several 

members have not been structurally verified, but through experience 

; should be adequate. All members must be verified through final design.



i The purpose of this report is to convey the economics of various alterna-— 

tives considered for each bridge structure and to further investigate 
i the parameters of the selected alternate, to provide the cost estimate 

for the selected alternate, and an estimated schedule for construction_ 

of the alternate. 

i All construction costs assume estimated construction costs in the year 

1982. 

i Il. CONCLUSIONS 

i Based on estimated construction costs of the various alternates considered 

for each bridge, the following bridge types and their respective estimated 
construction costs based on subsequent preliminary designs are as follows: 

i A. Swamp Creek Structure 

1. Bridge type: 54'' prestressed girder. 

i 2. Estimated construction cost - $175,000.00. 

B. Railroad Overpass Structure 

i lL. Bridge type: 45"' prestressed girder (3 span). 

2. Estimated construction cost ~— $248,000.00. 

i TII. SWAMP CREEK STRUCTURE 

A. Evaluation of Alternates Considered 

i Four alternates were initially considered for the Swamp Creek structure 

as follows: 

i 1. Summary of alternates and estimated costs. 

Estimated 

i Description Construction Cost 

a. Alternate No. lL Steel Plate Girder 

Structure $ 215,000 
f b. Alternate No. 2 Prestressed Girder Structure L175, 000 

c. Alternate No. 3 Poured in Place Box Culvert 225,000 

d. Alternate No. 4 Precast Box Culvert . 285,000



2. Detailed Material Listing and Cost Breakdown of Alternates 

i a. Alternate No. 1 - Steel Plate Girder Structure 

Description Span = 95' 

i Materials 

Main Girders - 5 steel plate girders - ASTM A-588 (Corten 

i Steel) at 10'-0" O.C. 
Web = 48" deep x 3/8" thick with stiffeners 

. Flange = 16'' wide x 1"' thick with shear studs. 

i Superstructure: 85"" thick composite concrete slab. 
Substructure: Type A-3 abutments with treated timber piles 

(20 ton capacity) placed 2'-4" 0.C. 

i Quantitites 

P Girders (224 1b/ft)(95)(5 each) + 2000 = 53 Tons 
D : eck (F22) (47) (95) + 27 = 117 C.Y. 
Parapets (190 1.f.)(1.43) + 27 = 10 C.Y. 

P Abutments & End Diaphragms (49 f£t°/ft) (92)+27 = 167 C.Y. 
Piles 44 piles @ 32' each = 1,408 1.£. 

; Estimate 

Girders 53 Tons @ $ 1500 S 79,500.00 
Deck 117 c.Y. @ S$ 250 29,250.00 

; Parapets 10 c.Y. @ $ 250 2,500.00 

Abutments 167 C.Y. @ $ 300 50,100.00 

Piles 1,408 1.f. @ S$ 14 19,712.00 

i | Excavation, Site Work, Rip Rap, etc. 8,200.00 

Mobilization, Clean Up, Field Office 12,000.00 

Painting (secondary members only) 3,000.00 

i Sub-Total $ 204,262.00 | 

Plus 54 Contingency 10,213.00 

Total Estimated Construction Cost 214,475.00 

f Say $ 215,000.00



b. Alternate No. 2 - Prestressed Girder Structure 

i Description Span = 95! 

[ Materials 

Main Girders - 5 each 54" prestressed concrete girder sections 
@ 10'-0" O.C. 

i Superstructure - 85" thick composite concrete slab. 
Substructure - Type A-3 abutments with treated timber 

piles (20 ton capacity) placed 2'-0" 0O.C. 

i Quantities 

Girders 5 each @ 95 1.f. = 475 1.£. 
Deck (see Alternate 1) = 117 C.Y. 
Parapets (see Alternate 1) = 10 C.Y. 
Abutments & End Diaphragms 

i (50.3 ft2/£t) (92) ~~ 27 = 171 C.Y. 
Piles 50 piles @ 32' each = 1,600 1.€£. 

f Estimate 

Girders 475 1.f£. @ S$ 85.00 S 40,375.00 
Deck See Alternate No. 1 29,250.00 

f Parapets See Alternate No. l 2,500.00 

Abutments 171 C.Y. @ $ 300.00 51,300.00 
Piles 1,600 1.f. @ S$ 14.00 22,400.00 

; Excavation, Site Work, Rip Rap 8,200.00 

Mobilization, Clean Up, Field Office 12,000.00 

f Sub-Total $ 166,025.00 

Plus 54 Contingency 8 , 301.00 

i Total Estimated Construction Cost 174,326.00 

[ Say S 175,000.00



; c. Alternate No. 3 - Poured in Place Box Culvert 

Description 4 cell box culvert 10' wide x 8' high (each cell) 
i 123 feet long plus 10' aprons on each end. 

All walls and slabs 1'-0" thick. 

/ Provide 1.5' gravel fill under base slab 

(Remove unsuitable soil and replace with gravel fill) 

; Quantities 

4 cell box culvert 

i (45) (123) (2) + 5(1) (8) (123) = 592 C.Y. + Haunches 600 C.Y. 
27 

_ Aprons, wingwalls, cut-off walls 50 C.Y. 

Gravel fill under base (1.5')(143')(45') + 27 = 357.5 360 C.Y. 
i Select backfill to road sub-base (8') (45"') (444123 )+427 1,120 C.Y. 

2 
Excavation (2.5')(45')(143') + 27 600 C.Y. 

i Estimate 

4 cell culvert 600 C.Y. @ $ 300.00 S 180,000.00 
F Aprons, wings, cut-off 

walls 50 C.Y. @ S$ 250.00 12,500.00 
Gravel Fill 360 C.Y. @ S$ 5.00 1,800.00 

j Select Backfill 1,120 c.Y. @$ 2.50 2,800.00 
Excavation 600 C.Y. @ S$ 3.00 1,800.00 
Dam, Sheet Piling or Pumping 

E (Stream Control) Lump Sum 5,000.00 

Rip Rap & Site Work Lump Sum 3,000.00 

Mobilization, Clean Up, Field Office 8,000.00 

i Sub-Total S$ 214,900.00 

Plus 5% Contingency 10,745.00 

i Total Estimated Construction Cost 225,645.00 

i Say S 225,000.00



i d. Alternate No. 4 - Precast Box Culvert 

Description: Same as Alternate No. 3, but use precast 

; | sections 6' long (8' x 10') in lieu of 
cast in place structure. 

; Estimate 

Precast sections 84 sections @ $ 2500.00 S$ 210,000.00 

i Precast Sections Erection 28,000.00 

Aprons, wings, cut-off 

walls 50 C.Y. @$ 250.00 12,500.00 

Gravel Fill 360 C.Y. @ $s 5.00 1,800.00 

i Select Backfill 1,120 C.Y. @ S$ 2.50 2,800.00 

Excavation 600 C.Y. @ $s 3.00 1,800.00 
Stream Control Lump Sum 5,000.00 

i Rip Rap - Site Work Lump. Sum 3, 000.00 

Mobilization, Clean Up, Field Office 8, 000.00 

i Sub-Total $ 272,900.00 

Plus 54 Contingency 13,645.00 

i Total Estimated Construction Cost 286,545.00 

5 | Say S 285,000.00 

i 3. Conclusions. 

Based on the foregoing comparisons, preliminary engineering for Alternate 
No. 2, "Prestressed Girder Structure", was performed to further 

; define the structural system. 

B. Selected Alternate - Prestressed Girder Bridge 

i 1. Specific Requirements: Bridge to be located on a 349.276 meter radius 
horizontal curve with a superelevation of .08 meter/meter, with a 

i 4Q° Skew. 

2. Cost Estimate 

Based on the subsequent preliminary design, the cost estimate is 
i as follows:



Excavation Lump Sum $ 1,000.00 
i Concrete Masonry 325 c.y. @ $230.00 74,750.00 

Prestressed Girders—54" 485 1.£. @ $ 85.00 41,225.00 

High Strength Bar 
Steel Reinforcing 42,400 lb. @ $0.50 21,200.00 

i Structural Carbon Steel 1,214 lb. @ $0.75 910.50 

Treated Timber 

Piles ~ Driven 782 1.f£. @$ 1.75 1,368.50 

E Treated Timber 

Piles ~ Delivered 850 1.£. @ $ 11.00 9,350.00 

Heavy Rip Rap 200 c.y. @ $ 28.00 9,600.00 

Woven Wire Fabric 138 s.y. @ $ 4.00 552.00 

Surface Drain 1 each @ Lump Sum 1,500.00 

5 Sub-TOTAL $ 157,456.00 

Plus 10% Contingency 15,745.60 

i Total Estimated Const. Cost $ 173,201.60 

Say § 175,000.00 

i 3. Considerations for final design. 

a. The skew angle of 40" Creates numerous problems. If possible, 

i a skew angle of 35 would be more desirable, and should be inves- 

tigated in the final design. 

; Db. For symmetry the Northwest Wingwall could be lengthened to 14' 

te match the Northeast Wingwall. This alteration would be for 

aesthetics only and need not be considered for structural reasons. 

i c. All members, reinforcing, and prestress calculations will have 
to be verified in the final design. 

E 8/18/82
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i ENVIRONMENTAL 

i APPENDIX 6 

The following appendix contains excerpts from the Department of Transportation 

Facilities Development Manual (F.D.M.) and a summation of environmental concerns 

in the form of the environmental screening worksheets. 

i The excerpts from the F.D.M. are included due to the importance to note the 

environmental action list and the categorization of actions.



i +. Weg, | 

SES STATE OF WISCONSIN 

i &: DEPARTMENT OF TRANSPORTATION 
es 7 a2 

SS FACILITIES DEVELOPMENT MANUAL 
E Phe 

Originator Procedure 

E BUREAU OF ENVIRONMENTAL ANALYSIS AND REVIEW 21-5-1 

Chapter 21 ENVIRONMENTAL DOCUMENTS, REPORTS, AND PERMITS 

i Section  § | DOCUMENTS 

E Subject l ENVIRONMENTAL ACTION LIST - CATEGORIZATION OF ACTIONS 

The first step in deciding the appropriate type of environmental documentation 

i or_a project 18.20, Compare the proposed’ 2 ction to the Environmenta | Act , on 41 ist 
(see Figure 1}. This list, prepared for the Wisconsin Environmental Policy Act, 
is compatible with the regulations issued by the Federal Council on 

E Environmental Quality (40 CFR 1500 et seq), the U.S. Department of 
Transportation (order 5610.1C) and the Federal Highway Administration (23 CFR 
771 et seq). The actions on this list are categorized as Type I, II, IIIA, 

i ITIB, or IIIC. 

Type I - Actions for which an Environmental Impact Statement (EIS) jis ° 
always prepared. An EIS shall be prepared for any proposed major 

F action significantly affecting the environment. (See procedure 
21-5-5 for a detailed explanation of this process). 

i Type Il - Actions which may or may not require an EIS. These actions 
require that an Environmental Assessment (EA) be performed to 
determine their significance. If it is concluded from the EA 
that the project s effects will be significant, an EIS is 

i required; if not, a Finding of No Significant Impact (FONSI) js 
prepared by FHWA. The screening worksheet entitled Environmental 
Screening of Facilities Development Actions is the document used 

f to evaluate a Type IT action. (See procedure 21-5-10 for 
detailed treatment of the Type II process.) 

i v7o3 TIl - Actions for which neither an EIS nor an EA is required. These 
actions are termed Categorical Exclusions and a determination has 
been made that they do not have a significant effect on the 
numan environment. They have been further categorized as either 

f IITA, ILIB, or ILIC to reflect different internal reporting and 
processing requirements. 

i TTIA requires documented concurrence by both the responsible 
district director and the Bureau of Environmental Analysis 
and Review (BEAR). 

i I11B requires documented concurrence by the responsible 
district director. 

i | IIIC requires no environmental documentation. - 

1 
Date Aug. 15, 1980 Page J



i FACILITIES DEVELOPMENT MANUAL procedure 21-5-1 
ey 

DEVELOPMENT OF FACILITIES | 
i Oe Action 

Cate- 

i Action Identification Description/Comments gory 

1. Major highway constructfn. Work of shorter lengths than des- 
Current or first-year traffic level cribed or on highways of less traffic 

i at more than 5000 Average Daily spe volume are Category II. Can include 
Traffic (ADT); 2-Way. Gene'rally new bridge construction on new loca- 
adding lane capacity. tion. 

i a. Freeways or expressways On new ‘- purposes of this list, a highway I 
location. Any length if loltated / 4s not considered to be on relocation 
within a Standard Metropolitan / if the new R/W is contiguous to the 

E Statistical Area (SMSA). For more / R/W of the existing location. 
than 4.0 miles if located outside / 
an SMSA. / 

i b. Any other rural type highway on | I 
new location for more than 5.0 
miles within an SMSA. 10.0 miles 

i if outside an SMSA. 

c. Reconstruction of an existing I 
i two-lane rural type facility to 

a divided multilane facility for 
more than 5.0 miles within an SMSA. 

i 10 miles if outside an SMSA. 

d. Adding through lanes to an I 
existing rural type divided highway 

f with extensive R/W or reworking of 

interchanges required for more than 

5.0 miles within an SMSA. 10 miles 
i if outside an SMSA. 

2, S?me as above, but little addi- I 

f ticral R/W or re-working of inter- 

cnanje necessary. 

i 7, construction of second roadway of Environmental documentation of first I! 
pianned divided facility. Most or stage may have adequately documented 
aii R/W and main grading done during second stage, but re-assessment is 

f First stage. | necessary. 

2. Highway Reconstruction 

E a. Total reconstruction of an Includes improvement of horizontal I] 
existing highway, generally oriented and vertical geometrics and short 
to the existing alignment. segments on new location. Could 

E require fairly extensive amounts of 
right of way. Does not generally 
involve increasing capacity by adding 

i more through lanes on rural highways. 

i Date Aug. 15, 1980 FIGURE 1 | 2 of 22



i Sa STATE OF WISCONSIN 

i < DEPARTMENT OF TRANSPORTATION 

_ FACILITIES DEVELOPMENT MANUAL . 

i Originator Procedure 

i BUREAU OF ENVIRONMENTAL ANALYSIS AND REVIEW 21-5-10 

Chapter 21 | ENVIRONMENTAL DOCUMENTS, REPORTS, AND PERMITS 

§ Section 5 | DOCUMENTS 

i Subject 19 | ENvIRONMENTAL ASSESSMENTS (TYPE II ACTIONS) 

OBJECTIVES 

i This procedure describes the documentation and processing of Type II Actions. 

i BACKGROUND 

| In implementing the Wisconsin Environmental Policy Act (WEPA), WisDOT 
i established a category of actions which may or may not significantly affect the 

j quality of the human environment. The actions under consideration here are 
designated Type II according to the Environmental Action List (Procedure 21-5-1, | 

' Figure 1). 

i ' Completion of an Environmental Assessment (EA) is a means to decide whether a 

! proposed action will require an Environmental Impact Statement (EIS) or a 
| Finding of No Significant Impact (FONSI). If it is determined that the proposed 

i | action will not have a significant effect, the EA becomes a FONSI by obtaining 
: the cover sheet signatures. When review of the EA indicates that there are 
i significant impacts, a decision may be made to prepare an EIS in which case the 

f procedure for Type I Actions is then followed, starting with the “Notice of 
Intent". (See Procedure 21-5-5.) , / 

i PROCESS 

The environmental assessment (EA) process requires both the completion of an 
environmental document and a 30 day period of availability for it. An 

i assessment consists of the appropriate portions of the Screening Worksheet 
(21-5-10, Figure 1) and pertinent signatures. 

i An EA is prepared by the transportation district office and forwarded to the 
Bureau of Environmental Analysis and Review (BEAR). Send two (2) copies of the 
EA signed by the District Director (lower RIGHT-HAND signature block on Basic 
Sheet 1). BEAR will review the document and transmit it to FHWA. Once the FA 

i is accepted (i.e., signed by BEAR and, if a federal action, FHWA), a copy of 
Basic Sheet 1 (with signatures) will be returned to the district. Any 
additional copies (beyond the first two) of the EA forwarded to BEAR will be 

i signed and returned to the district. 

i Date August 15, 1980 Page 1



i FACILITIES DEVELOPMENT MANUAL Procedure 21-5-10 
i 

E information {is presented, {t might be necessary to rewrite some or all of the , 
Environmental Assessment sheets and include them when forwarding sheets 1 and 
4a. Changes resulting from comments and a summary and disposition of public 

; hearing comments are placed on Basic Sheet 4a which is then added to the EA as 
Addendum A. A REVISED ASSESSMENT SHOULD SUPPLEMENT RATHER THAN DUPLICATE WHAT 
WAS STATED IN THE ENVIRONMENTAL ASSESSMENT. 

[ The revised assessment, having the District Director's signature in the lower | 
LEFT-HAND block on Basic Sheet 1 is forwarded to BEAR for review and 
concurrence. If in agreement, the revised assessment is signed and dated by the 

i Director of BEAR. For a state action the assessment then becomes an FONSI. If 
the action is a federal one, the FHWA Division Administrator signs the 
assessment and it becomes an FONSI. A copy of Basic Sheet 1 with al] 

; appropriate signatures will be forwarded to the district, completing 
environmental documentation for a Type II Action. 

An overview of this process in chart form is found in Figure 1 of Procedure 
i 1-5-5. 

FORMAT AND CONTENT 

i [ Environmental Assessment (EA) BO | 

i : An Environmental Assessment must contain the following information: | 

| 1. Description of the Proposed Action - Describe the length, termini, : 
| proposed improvements, etc. | 
. 

| 2. Purpose (Need) of Proposed Action - Identify and describe the problem | 
| which the proposed action 1s designed to address. Any of the items ! 

P discussed under "Purpose and Need" jn Procedure 21-5-5 may be |; 
appropriate in specific cases. : 

f : 3. Alternatives Considered - Discuss any alternatives to the proposed | 
| action which were considered and why they were not proposed for | 

adoption. | 

i 4. Impacts - Describe the social, economic, and environmental impacts and 
provide an analysis of their significance. 

i : 5. Comments and Coordination - Describe al] early coordination efforts | 
and all comments received from government agencies and the public. 

i | #isDOT has developed a standard format for presenting this information. It 
. consists of a series of environmental Screening Sheets which are divided into 
; Basic Sheets and Factor Sheets. Use of the Basic Sheets plus as many Factor 
| Sheets as are appropriate to a specific action enable an Environmental 

[ Screening of Facilities Development Actions to be made. Each sheet of the 
series is illustrated fn Figure | of this procedure. 

; Screening Sheet Flexibility 

The key to using the environmental Screening Sheets 1s flexibility, in that only 

as many need be used as are necessary to adequately describe the impacts present 
(e.g., if there are no wetlands, no wetland factor sheets need be filled out). 

eT a TC Cc ATA Aas aCe asec AACA sc aaa sea aaaaoa aaa smassammasaaaaaly 

i Date August 15, 1980 Paige 3



Basic Sheet | 

i E-D-850 1-80 WISCONSIN DEPARTMENT OF TRANSPORTATION Page 1 of _13 

ENVIRONMENTAL SCREENING OF FACILITIES DEVELOPMENT ACTIONS 

Project 10 Highway County z 

j Exxon Access Rd. | Forest 
Project Termini Length 

S.T.H. 55 - Exxon Mine/Mill Site 4.80 km (2.98 mi. 

i |. Description of proposed action 

Construction of entirely new highway on new right-of-way, Design Class C4 
i (12' lanes, 8' shoulders). Project will begin at STH 55 just south of the 

north line of Section 23, T35N, R12E; proceed in an easterly direction to 
/ the range line between R12E and R13E; then proceed southerly along the range 

i line to the mine/mill site in the SW of Section 30, T35N, R13E. 

2. Purpose and need of proposed action. Include description of existing facilities, abutting facilities, and how the action links 

i into the overall system. When appropriate, show that commitment for future work is not being made without evaluation. 

and that viable alternatives in a larger framework are not being unduly foreclosed. 

Road needed to provide access to a proposed mine and mill to be constructed 
i by Exxon Minerals Co. 

i 14.5 hectares 

3. Aporoximate amount of R/W to be acquired 35.8 acres (including all easement types) QO Businesses, and 

___5 Residences will be acquired. 

i 4. The following environmental documentation is appropriate: 

T}. Type I Action — EIS required 

&] Type {1 Action — Environmental Assessment required 

(1 Assessment shows significant impacts. EIS required. , 

{) This initial Assessment does not indicate significant impacts. 

(Type Ul Action (Categorical Exclusion). No significant impacts. 

5 OA. — Pertinent screening sheets attached for Internal coordination 

o B. — No further documentation necessary 

Finding of No Significant Impact (FONSI) ACCEPTED 
After Public Availability 

Action has no significant environmental impacts 

i District Olrector Date District Director Date 

i Director, Bureau of Environmental Analysis & Review Date Director, Bureau of Environmental Analysis & Review Date
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. Industrial : Mine/mill development cannot proceed without roadway Oo 
construction. “ 

2.4 hectares (5.9 acres) of "Prime" farmland will = 
. Agriculture X be converted to highway use. Se 

Wetland, Flood- x 0.5 hectares (1.2 acres) of wetland will be destroyed. plain & Water 

Upland Wildlife x 11.6 hectares (28.7 acres) of upland habitat will 
° Habitat be destroyed. 
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Comparison of projected conditions to the conditions as © 
1A | - eye be ho . Air alit shown in the generalized ECM analysis in Fig. 1 of Proc. 

Qu y x 22-15-5 of the Wisc, DOT Facilities Development Manual So 
indicates that percent of NAAQS standard will not exceed 

L5z%. : 
Loe) 

Sound Quality X No noise impact — no receptors within the influence 
of the project.



i Basic Sheet 3 
E-D-850 1-80 Page _3 of 23. 

5. Summary of the alternatives considered and, if they are not proposed for adoption, why not. 

i Proposed Alignment - See "Description of proposed action", page l. 

Alternate Alignment - beginning at STH 55 approx. 900' south of the north line 

of Section 23, T35N, R12E; proceed east southeasterly to a point on the range 

line between R12E and R13E just north of Swamp Creek, then southerly along the 

range line to the mine/mill site in the SW, of Sec. 30, T35N, R13E. Not proposed 

due to DNR concerns. 

i 6. General Description of existing land use for Project and Surrounding areas: (Include land use maps if available). 

Farmland, commercial forest, wetlands. 

i a. Is there an adopted plan for the area? NO If yes, briefly describe, or attach appropriate descriptive material. 

i b. Is the recommended alternate compatible with the adopted plan? N/A __ If not, how does it differ? 

i c. Is the project within a Coastal Zone County? NO __ If so, is it or does it tangibly affectaGAMC? N/A _ 

7. Briefly summarize status and results of agency coordination; coordination with elected officials; status of public involvement 

pian, (include consultation with DNR, SHPO, U.S. Fish & Wildlife, local planning commissions, GAMC officials in Coastal 
i Zone.) 

i DNR - Proposed alignment was developed in consultation with the DNR.
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i Factor Sheet A 
P 3 rf 13 

E-D-850 1-80 age -  —SO OF 

E GENERAL ECONOMICS IMPACT EVALUATION 

i Alternate ee eTTTeeeena— _— 0 ODE 

Length of centeriine and termini this sheet is evaluating (if different from sheet 1) . 

i 1, Estimated cost of project GnctudingRWagquisition) construction only. g 1,280,000 

i 2. Describe briefly, the existing economic profile of the project area, where appropriate. This would include existing types of 

employment, property values, tax base, trade centers, markets, industrial areas, raw materials, or other factors contributing 

to the areas’ economy. 

i Farming, lumbering and tourist trade are major economic contributors. 
Area is generally depressed economically. 

3. Estimate how the proposed action will affect (or change) the conditions described in (2). 

i Construction of access road is necessary for development of mine/mill. The 

employment generated by the mine/mill will be of major significance to the 

economy of the area. 

i 4, In general, will this action increase or decrease the potential for economic development? 

This action will significantly increase the potential for economic development 

“ in this area.



i Factor Sheet C 6 13 
E-D-850 1-80 Page of 7. 

i COMMERCIAL & INDUSTRIAL IMPACT EVALUATION 

Alternate ‘ . 

i Langth of centerline and termini this sneet is evaluating? (If different from sheet 1) 

1. Describing the existing pavement and shoulder width, type and condition at the commercial or industrial site. 

i None 

2. Describe nature of proposed change to roadway at this site, and discuss whether the proposed action will change the type or - 

volume of traffic through commercial/industrial area. 

i New roadway to be constructed to provide access to proposed mine/mill site. 

i 3. Describe commercial or industrial operation and its current use of, or dependence upon, the roudway. 

if Mine/mill cannot be developed without new roadway. 

4 Describe any direct/indirect benefits or adverse impacts expected and describe any measures to minimize adverse impact or 

. srovide benefits. 

Construction will be beneficial to proposed mine/mill. 

i oo



i Factor Sheet D 7 13 E.D-850 1-80 AGRICULTURAL IMPACT EVALUATION Page’ ssiof 

i Alternate | 

Length of centerline and termini this sheet Is evaluating (if different from Sheet 1) ~ 

5 1. Describe general agricultural practice in area (produce truck farming, cash grain crop, dairying). 

Dairying 

i 2. Describe acreage and quality of land to be acquired and effect on farm operations. If buildings are part of acquisition, describe 

type, condition, and importance to farm operations. 

i 2.4 hectares (5.9 acres) of land classified as "Prime" by the Soil Conservation 
Service and the U.S. Department of Agriculture. 

3. Describe any severances of, or changes in access to, farm properties and the effect it will have on current vperations. 

i Road will sever parcel, leaving remnant of 8.0 hectares (20.0 acres) north 
of the road. Agricultural crossings may be provided. 

i 4. Is a land use change or secondary development expected to occur in this area due lo the proposed facility? Yes If yes, specify. 

' Mine/mill will be developed in conjunction with this project. 

5, Discuss any factors perceived to be beneficial or controversial by the operator and discuss measures to minimize adverse effects 

i ur crovide benefits. 

None. " 

i 6. Results of coordination with DATCP: 

C) DATCP determined that an AIS would not be prepared for this project. 

i () paTCcpP published an AIS for this project on __ . (date) 

: Wis. Department of Agriculture, Trade and Consumer Protection 
i (DATCP) has not been contacted. | ~



Factor Sheet E1 
8 13 

E.D-850 1-80 Page of 

‘ WETLAND, FLOODPLAIN & WATER IMPACT EVALUATION . 

(WETLANDS) 

E Exxon Mine Access Road - Selected Alternate 
Alternate 

eases 

Swamp Creek Crossing a 
i Length of centerline and termini this sneet is evaiuating (if different from Sheet 1) 

i |. Wetland type or combinations of types (use DOI Circular 39 classifications), Wetland Name (if applicable) Wetland types 

5 _6, 7 and 8; Shrub swamp, wooded swamp and bog. ee 

2, This wetland is __* contiguous (in contact with), adjacent (within 5-year floodplain) to a streamthread; 

isolated from stream. 

NOTE: If wetland is contiguous or adjacent to a stream, answer stream questions also. 

3. Approximate acreage of wetland 480 acres associated with this area of Swamp Creek 

(above Rice Lake) 

4. Describe the wetland vegetation and indicate the dominant plant community(ies). (e.g. predominantly a sedge meadow, 

interspersed with tag alders, etc.) | 

i sizch, hemlock, dogwood, and tag alders. Ground layer consisting of sphagnum 
moss as well as other typical bog species. 

S List any observed or expected waterfowl/wildlife inhabiting or dependent upon wetland (both permanently and temporarily, 

i such as migratory waterfowl, furbearers, deer may be dependent upon a bog for wintering, but do not inhabit it in other 

seasons.) 

Wetland does not offer good waterfowl habitat. However, fur bearers and 

i white tail deer would be expected to inhabit the wetland area. 

6. Are there any known rare/endangered species of plants or animals inhabiting or using the wetland? | ee 

i A bald eagle was observed flying east toward the Swamp Creek wetland area from Hwy. 55. 

However, no birds nor nesting areas were sited within the vicinity of the 

, proposed project.



; Factor Sheet E2 9 13 
| E-D-850 1-80 | Page“ of 

i Wetlands (Continued ) 

i 7. Describe proposed work in wetland (fill, excavation, marsh disposal, etc.) 

Proposed work would include clearing, excavation of muck, filling of other 

material and grading to build up the surface to roadway grade elevation. 
The right-of-way needed is 100' for the roadway. Excavated muck will be 

used to flatten fill slopes elsewhere along the roadway. 

i 8. Total acres expected to be converted from wetland habitat to other use(s). (Include marsh disposal areas)__ 

0.5 hectares (1.2 acres) . 

9. Summarize briefly why there are no “practicable” alternatives to the use of the wetland. 

The roadway must cross Swamp Creek and associated strip of wetland at some 

point. This location minimizes the amount of wetland encroachment. 

10. Describe proposed measures to minimize adverse effects or to enhance area (include any wetland areas tu be “created” or 

raniaced, placement of equalizer culverts, etc.). 

i After the muck is excavated, a granular drainage blanket will be constructed 

under the road bed to provide horizontal groundwater transfer. This will 

>rovide adequate groundwater drainage across the fill areas to prevent 

; upland flooding. A bridge will be constructed across Swamp Creek which will 

pass floodwaters with no increase in existing flood elevations. The bridge 

will also allow passage of wildlife. Settling basins will be used prior to 

i stream discharge of surface water runoff.



i Factor Sheet E3 10 13 
ED-850 1-80 Page ~~ of =? 

i WETLAND, FLOODPLAIN & WATER IMPACT EVALUATION 
(Streams and Floodplains) 

i 1. Name: Location: — 

Swamp Creek S.24, T.35N.R12E; S$19,T35N.R —_ ; 
2. Stream Type: Se Watershadiaies Permanent flow (year around) 

o warm water iis} trout stream oO unknown 46.2 sa. miles CD temporary flow (dry during part of year) veers 

4, Briefly 

a. Substratum: B) sana Oo silt Oo clay oO coppies Dotner (8@.9., combinations of above, specify) 

BT Ave ragd Wt ee Vegeta’ (a Stream 7 Grlefly Describe Bank Vegetation ms 

i 2-3" Cl ovesene Gl assene | Birch, Alder, Dogwood, Hemlock 
@. If known, list fish species. {. Are there any known rare/endangered plant or fish species present? 

Brook Trout DOves no 
i 9. If water quality data |s available, include this laformation (@.g., ONR or local dischargers might have such records). 

a pe 

5. Identify upstream or downstream dischargers or receivers (if any) in the project vicinity (within approximately 1/2 mile) of the 

i project site. 

None 

6. Describe proposed work in, over, or adjacent to stream. Indicate whether the work is within the 100-year floodplain and 

whether it is a crossing or longitudinal encroachment. 

§ The proposed crossing will be within the 100-year flood plain. A prestressed 
concrete girder bridge will be placed over Swamp Creek and roadway fills will 

i be constructed. Associated with this, stream bank vegetation will be cleared. 

7. Where structures are involved give existing waterway opening N/A ___. Proposed opening, above min. required 

Discuss backwater effects, consistency and coordination with State and Local floodplain zoning authorities, including 

National Flood Insurance Program if applicable. 

A flood flow study was completed and utilized in the design of the bridge for 

i Swamp Creek. The opening will be adequate to handle 100 year flood flows 

without any increase in existing backwater elevations.



Factor Sheet E4 Page 11 gp 13 

i E-D-850 1-80 Streams & Floodplains (Continued) 

i 8. Would the proposal (structure, design flood, or backwater) cause any of the following impacts? If yes, explain briefly. 

a. Significant interruption or termination of emergency vehicle service or a community’s only evacuation route? No 

b. Significant flooding with a potential for property loss ahd a hazard to life? __ No 

c. Significant impacts op natural floodplain values? No 

9. Will the proposal stimulate change to existing floodplain use/development? __ No If yes, explain briefly. : 

10, Discuss probable primary impacts to water quality during construction within the floodplain. 

f During construction, a short term increase in sediment load will occur. 
Some bank vegetation will be also lost. However, this is not expected to 

significantly raise water temperatures. 

i 11. Describe proposed measures to minimize adverse effects or enhance stream or floodplain. 

The bridge will be designed to accommodate 100 year flood flows. There will 7 
be sufficient clearance under the structure to allow the passage of wildlife. 

i The stream banks will also be rip-rapped to eliminate erosion from the cleared 

areas. In addition, settling basins will be used along the length of the 

proposed roadway prior to stream discharge of surface water runoff.



Factor Sheet F! 

5 E-D-850 1-80 Page 12 of 13 

UPLAND HABITAT IMPACT EVALUATION 

i Alternate. 

Data on pages 12 and 13 £ information only 8 
; Length of centerline and termini this sheet is evaiuating (if different from Sheet 1) 

i 1. Give a brief physical description of the area and generally categorize the upland plant communities. 

The area is commercial forest. 

2. Describe predominant plant community(ies) at the project site (list vegetation with an estimate of acreages of each community 

p type if more than one present). 

Various coniferous and deciduous species. 

i 3. Discuss observed or expected wildlife associations with the plant community(ies). 

: Large and small mammals and birds. 

4. Are there any known rare/endangered plant or animal species inhabiting or dependent upon these areas? NO . 

i 5. Discuss present land use for project area. Is it expected to change due to this project? If yes, how” 

; Commercial forest will change on location of proposed mine/mill site. 

i 6. Nature of proposed work (grading, clearing, grubbing, etc.). 

B Clearing, grading and grubbing 30 m (100 ft.) corridor. 

7. Estimate of acreages of each community type to be altered. 

i 11.6 hectares (28.7 acres) total.



E - Factor Sheet F2 
E-D-850 1-80 Page 13 of 13 

i Upland Habitat (Continued) : 

i 8. Are there any known wildlife or waterfowl migratory use areas or movement corridors that will be severed or eliminated 

by the roadway? 
. No 

E 9. Discuss other possible primary impacts on wildlife and estimate significance. 

Destruction of habitat and interruption of normal travel routes. Car kills 

will occur after road is opened. 

i 10. Estimate acreages and types of habitat to be replaced or preserved within R/W, and wildlife species likely to inhabit these 

areas. 

i None 

i 11. Discuss any potential secondary impacts which may occur (strip development, frontage or access roads, other changes in 

land use which may result due to project). 

F Mine/mill site will be developed. No other development anticipated. 

i ‘3. Describe measures to minimize adverse effects or enhance area. 

Disturbed areas will be seeded to prevent erosion.
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= Factmes DEVELOPMENT MANUAL Procedure 22-15-5 
ca a AT CER RE SCEPC ASSLS7SSNESSTSPRESSRCFOSPSEESAEES SESEESSSSRA  S SS SE ES EE TEEOI, 

i i : GENERALIZED: ECM AIR QUALITY ANALYSIS 
GUIDELINES FOR PROJECTS REQUIRING NO INDIVIDUAL ECM ANALYSIS j 

a A series of air quality analyses has been done using the Environmental Capacity 
Screening Method. These were done for the peak-hour analysis for the year a 

i project would be completed and for ten years hence for the worst conditions! for 
a range of average running speeds. 

i If the peak-hour traffic volumes are such that: 

In the year the project will be completed for a given average running speed, the 
t volumes do not exceed: 

Average Running Speed Peak-Hour Volume 

f 15 900 
20 1100 
25 1350 
30 1600 

i 35 1800 
40 2000 
45 2150 

! ae sa . _—— 2250 2s0 projec ad 

60 2550 

i And for ten years after the project is built, for a given average running speed, 

the volumes do not exceed: 

i Average Running Speed Peak-Hour Volume 

15 2650 
i 20 3200 

25 3800 
30 4500 

i 35 5000 
40 5500 
45 5750 

, 20 5850 . 

i L855 6050 | 250 preyactec 

60 7000 co 

f Then, no individual ECM analysis need be done for this project. This series of 
ECM analyses encompasses the input variables for the individual project and 
indicates that the "% of the NAAQS standard" for the project is less than 15 

i percent. oo. , So% cold ciarts sualates Ntteret conditions palew ) hantaver yelomes : 

ure terre mals jou bh ar efore, eh ot the NAAQS std. should be <iS%., 

I"Vorst conditions" for | this analysis is defined as 1980 as the year of 
i construction completion and 1990 as ten years hence; vehicle mix of 80% LDV, 6% 

LOT 1, 6% LDT 2, 6% HDG, and 2% HDD; [25% cold starts;] no inspection/ 
maintenance; receptor distance of 43 feet from edge of the traveled lane of the 

i roadway; and 15% of standard as the maximum for the ratio of actual peak-hour 
volume to critical peak-hour volume. 

SE EATSEEEY lA NST AIOE POETS BONAR LOMAS 3 RENNES SITES HOSE SSE, A RES INNES TEED ELE SESE SSS ATRL SOREN ASSET 

i Date November 5, 1979 FIGURE 1 Vow |
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i S.T.H. 55 -— EXXON ACCESS ROAD INTERSECTION CAPACITY ANALYSIS | 

5 The Wisconsin Department of Transportion (D.0.T.) Facilities Development 
Manual recommends the use of a "Type B At - Grade Side Road Intersection" 

i with optional passing lane for the anticipated Average Daily Traffic (ADT) 

volumes. (See Figures I through IV) The unusual peaking characteristics 
of the Exxon work force may, however, cause some short term capacity problems. 

Consequently, it is necessary to investigate the intersection capacity on 

i a more detailed design hour basis. 

For the purpose of this analysis, it was assumed that the design hour will 

i center around the 3:00 P.M. mine shift change. The mine employs the 

most people, and shift changes for other employees occur at different times. 

To determine the amount of traffic on S.T.H. 55 at this time of day, an 

analysis was made of data from the nearest permanent traffic counting station 

f which is located on U.S.H. 8 - S.T.H. 32 approximately 3 miles west of Laona. 
(See Figure V) The 100th highest hourly traffic volume was picked for design, 

which corresponds to the 30th highest hourly traffic volume occuring between 

i 2:00 P.M. and 5:00 P.M. on non-holiday weekdays. (The 30th highest hourly 

traffic volume is often used for design purposes in Wisconsin). The amount 

of traffic occuring during the 100th hourly traffic volume is equal to 13.7% 

i of the ADT. This 13.7% value (referred to as a Kvalue ) was then applied to 

the ADT of S.T.H. 55 as projected for the year 2000 (see figures I and II). 
The amount of traffic during the design hour on the Exxon Access Road was 

determined by applying an average per vehicle occupancy rate of 1.5 persons 

i to the projected number of workers on a mine shift. 

Capacity analysis is based on an analysis of the peak 15 minutes traffic 

E within the design hour. To arrive at this volume on 5.T.H. 55, a peak 

hour factor (PHF) of .75 was used. The PHF is the ratio of % of the hourly 

traffic volume to the peak 15 minute traffic volume. In this specific case, 

E it indicates that 33% of the design hour volume will occur in the peak 15 

minutes of that hour. The peak 15 minutes traffic on the Exxon Access Road 

Cannot be estimated by the use of a PHF because there is only one traffic 

zenerator (the Exxon Mine/Mill) and the times that traffic occurs and the 

[ duration of the traffic are controlled by conditions at the mine/mill. For 

shift dismissal two controlling factors are the mine elevator capacities 

and the provision of shower facilities for the workers. Analysis of these 

; factors indicates that 60% of the shift traffic will occur during the peak 15 

minutes. Shift arrival patterns are more dependent on personal choice with 

regard to how early they arrive at work and whether they need to change 

; clothes. The 60% factor was assumed to be representative here as well, and 

as will be seen later in the analysis, the arrival capacities are not critical. 

The design hourly traffic volumes and peak 15 minute traffic volumes are shown 

i on Figures VI and VII. Traffic on the Exxon Access Road not generated by 

employees is assumed to be negligible during the shift change and is shown 

as zero. A separate diagram is shown for shift arrival and shift departure 

i since this traffic is not coincident and does not conflict. | 

i —



i Table I shows that satisfactory capacity is provided for all movements on 
all approaches for the Wisconsin D.O.T. recommended Type "'B'' At-Grade Side 
Road Intersection with passing lane. The passing lane is provided because 

of the periodically high left turn volumes from the north. The peaking 
i conditions on the Exxon Access Road do not warrant a higher type design 

for this intersection. Using the same K value and PHF as on S.T.H. 55, the 
equivalent ADT on the Exxon Access Road to produce the anticipated peaking 

i is 1640. This result also shows that the Type "B'" intersection should 
be selected (See Figure III). 

i _



F . TABLE IL 

CAPACITY - DEMAND - COMPARISONS 
i Year 2000 

Movements Capacity ** Design Hour Volumes 

[i Hourly _ Peak 15 Min. Hourly Peak 15 Min. 

North Approach | 

Total 1640 546 195 90 
i Left Turn 791 207 94 56 

Ahead 849 339 101 34 

; South Approach 
Total 1505 483 132 53 

| Right Turn 275 128 31 19 
i Ahead 1230 355 101 34 

East Approach 

Total 345 . 115 125 75 

i Right Turn 259 86 94 56 
Left Turn 86 29 31 19 

i North mainline* 352 117 296 124 
South mainline* 352 117 233 87 

F Exxon mainline* 651 217 125 75 

Note: Capacity calculated for Level of Service B. 

i Level of Service is a qualitative measure of how well a section of roadway 

or an intersection is handling traffic. Levels of Service range from "A" 
through "F'"; with Level of Service "A" reflecting very little traffic, : 

; completely free flow on the through roadway, and no delay beyond the required 

stop on the crossroad; and Level of Service ''F" reflecting a large amount 
of traffic, stop-and-go flow on the through roadways, and extensive delays 

i for traffic stopped on the crossroad. Level of Service B, then, reflects 

a moderate amount of traffic, generally free flow on the through roadway, 

and little delay for traffic stopped on the crossroad. Therefore, the 

i capacities listed in Table I are the volumes of traffic that can be handled 
without cousing conditions worse than those for Level of Service B at the 

intersection. The capacity on S.T.H. 55 is actually controlled by the main- 

i line as can be seen above 

E «Two-way volumes 

**xCapacities on each approach were calculated assuming the projected 

5 turn percentages and the design hour volumes on the opposing legs. 

i ye
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Projections of future traffic without the project are based on an assumed 

growth rate of 0.95% per year. This number is derived from other work ina 

i nearby community, but must be regarded as approximate. 

The % trucks on S.T.H. 55 is unknown. Based on studies at other locations, 

i this could range from 7.5 to 12.5% of the total traffic. 

j FIGUR« i!



i S7rES>> STATE OF WISCONSIN 
4 ce 
<* DEPARTMENT OF TRANSPORTATION 
Bie bd i 

i om »Y FACILITIES DEVELOPMENT MANUAL 

i Originator Procedure 

CHIEF DESIGN ENGINEER : 11-25-1 

i Chapter 11] DESIGN 

Section 25] INTERSECTIONS AT GRADE 

i Subject 1} cenerat 

i RURAL 

— At-grade intersections will normally be of Type A, B, or C, as shown on Standard 
Detail Drawing entitled, “Layout Details for At-Grade Side Road Intersections." 

i Warrants for selecting the standard at-grade intersections are: 

1. Type A: To be used when current traffic volumes on the through highway 
i exceed 2,500 ADT and on the side road, exceed 1,900 ADT. 

2. Type B: To be used on new construction, reconstruction, and RRR projects 
when current traffic volumes on both the through highway and the side road 

i exceed 250 ADT and the sum of both exceeds 1,500. However, if the 
acquisition of new right-of-way or substantial earthwork would be required, 
the merits of improved traffic flow should be weighed against increased 

construction costs, lengthened project development time to acquire R/W, 

j disruptions to adjacent property, etc. If a Type "B" intersection cannot 
be justified at a specific location, the designer should consider modifying 
the design as would best meet the needs of the particular situation. If © 

i this results in no material advantage, then 3 Type "C" intersection should 
be used. 

3. Type C: To be used at all intersections not meeting warrants for Type A or 
i Type B intersections. . 

4, Passing Lane: To be used on all “T" intersections of Type A. A passing 

i lane may be used on Type B and Type C intersections when warranted by 
unusual traffic conditions. 

Sight distance requirements for intersections should be in conformance with . 
j AASHTO policy as stated in "A Policy on Geometric Design of Rural Highways," 

AASHO, 1965 (pp. 393-401), using a minimum time of eight seconds to perceive a 

Situation and act to avoid another vehicle. See the equation on page 395, 
i d = 1.47 (J + Tg), im which the minimum value of (J + Tg) should be eight 

seconds. 

i URBAN 

At-grade urban intersections are made up of a variety of types that cannot be 

grouped by a class of highway. Factors that influence intersection design are 
i peak-hour traffic volumes, left- and right-turning vehicles, traffic control, 

turning roadways, auxiliary lanes, pedestrian traffic, and right-of-way 
limitations. The proximity of commercial and industrial sites may require 
special ramps or in some cases an interchange. Of primary concern is the 

i intersection geometrics that can be provided to accommodate the high traffic 
volumes within a generally restricted width of roadway right-of-way. 

i Date November 7, » eB LiGURE TIL ; Page i} ,. 
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i EXXON MINERALS COMPANY 

i MINE/MILL ACCESS ROAD 

5 CRANDON PROJECT 

; FLEXTBLE PAVEMENT DESIGN 

FOTH & VAN DYKE AND ASSOCIATES, INC. 

i PETER R. WILLS, P.E. 

i TRANSPORTATION ENGINEER



i EXXON ACCESS ROAD 

q BORING aoe ao | mans | os ca | CLASSIFICATION 
i NO. + (ABOVE) IN ~(BELOW) REMARKS STS (LAB) FLELD-FOTH & VAN DYKE 

. Xx SW 

i 2 4M Fill 

3 X Upper Sample CL. 22 (SM~ML) 
PL. 20.8 ML 

i PI. 1.2 

Xx Lower Sample| 5.2% P-~200 (SM-ML) 
SP - SM 

j 4 31.7 P-200 (SM-ML) 

SM 

5 2M Fill 

i 6 2M Fill Wet-Drainage Pipe 
5 at this Location 

7 xX 31% P-200 SM SM 

i 8 x 35.2 P-200 SM (SW-SM) Wet 

9 x SW Trace of Gravel (Wet) 

i 10 x SW Trace of Gravel (Wet) 

11 3M Fill SP (Gravel-Cobbles—Gravel) 

i 12 x 

| 13 x 7.9% P-200 SW Sand-Medium Gravel 
SP-SM 

| 14 2.5M Fill 

15 4M Fill Peat Wa. at Surface 

| 16 3M Fill Peat Wa. at Surface 
| i 17 | 2.5M Fill Peat Wa. at Surface 

x SP 

i | x 50% P-200 ML Gravel-Fine Sand-Finer 
to Silt Deeper SW 

2C | Xx SW Hill North of Swamp 

i Creek 

2% Bridge Location Coarse Gravel Stream Bed 

j 2 | 4M Fill 

23 | + 5M Fill SW-Coarse Sand - Gravel 

24 x SW 

i 25 2M Fill 

26 X SM Wet Frozen 

i 27 x LL 30.4 (SM-SW) with Silt at 
PL 25 ML Surface 

PL 5.4



i EXXON ACCESS ROAD 

(CON TINUED) 

i LOCATION OF GRADELINE CLASSLFICATION 

BORING FILL CUT 
i NO. + (ABOVE) IN ~(BELOW) REMARKS STS (LAB) FLELD-FOTH & VAN DYKE 

28 X (SW-SM) 

; 29 1. 8M Fill 

30 1.5M Fill 

; 31 x (SW-SP) Wet



i EXXON ACCESS ROAD 

Upon review of the field and laboratory results of the soils exploration 

and location and elevations of the borings in respect to the gradeline that 

was established, the following soils have been selected as governing the 

i Pavement structure design: 

Soils of the ML classification (102.1 - 129.0 pct) can be expected to present 

the worst condition for subgrade. 

i Boring # 

3 ML (Plastic) unit dry wt. 129 pet 

i ML in upper layer - gradeline .3M cut-in ML 

4 SM 31.7% P-200 
i SM in upper layer - gradeline .2M cut-in SM 

7 SM 31% P-200 dry wt. 135.2 pct 

SM throughout - gradeline .9M cut-in SM 

i 8 SM 35.2% P-200 
SM in upper layer - gradeline in 1.2M cut-in SW-SM 

i 13 SP-SM 7.9% P-200 (Very clean) 
SP-SM Upper layers - gradeline in 2M cut-in SW 

i 19 ML 56% P-200 121.5 pet 
ML in upper layer 0 gradeline in 1.8M cut-in SW 

/ 27 ML P.I. = 5.4 Dry Density 102.1 pet 
ML in upper layer 

Gradeline in 1.5M cut-in (SM-SW) 

i 24 SP 1.5% P-200 

SP in upper layers and at gradeline 

Using the value of ML at 102 pct an estimated CBR value of approximately 

9 can be expected of these soils whether in the cut or when used to construct 

| fills. With a L.L. of 30.4 P.I. of 5.4 the soil can be further classified 

as an A-4 soil with a maximum group index of 8 and would also be in a frost 
zroup of F-~3. Soil support of 4.7. 

i It is recommended that all cuts and fills be compacted in accordance with 

Wisconsin Department of Transportation 207.3.6.3 and 207.3.6.4 to 95% of 

i Standard Proctor maximum density based on laboratory procedures. 

i 9/30/81 (RV)



i EXXON ACCESS ROAD 

; MATERIALS IN CRUSHED AGGREGATE BASE COURSE 

Since the nature of the gravel deposits in the area are not known the lower 

i strength coefficient of .10 will be used in the flexible pavement design. 

i FLEXIBLE PAVEMENT DESIGN 

Using Wisconsin DOT design procedures and the traffic data as attached the 

following section was determined: 

i 3"" Bituminous Concrete Pavement 

12"' Crushed Aggregate Base Course 

; 15'' Total Thickness 

It is recommended that the surface course be placed in two layers for staged 

E construction. 

A 2" binder course of Gradation # 2 (3/4') shall be placed initially over 

the 12'' of crushed aggregate base course. 

i It is further recommended that the crushed aggregate base course be placed 

in two layers with the lower 6'' meeting Gradation # 1 (1%'') and the upper 

i 6'' lift meet Gradation # 2 (3/4"'). 

At such time that the mine/mill complex is completed, the surface irregularities 

of the first layer should be corrected and a 1'' minimum surface layer of 

F Gradation # 3 (5/8'') should be placed with the shoulder aggregates meeting 

Gradation # 3 (5/8'") placed adjacent to the live traffic lanes.
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i | CALIFORNIA BEARING RATIO - cBR : 
2 3 4 5 6 7 89 10 15 20 25 30 40 50 60 70 8090100 : 

i t : sei (2) | NIFI IL CLASSIFICATION 
HNIFIED (SOIL CL ASSIFICATIO | \ [eT wf 

Corps of Engineer¢ US.Army | Ct 
and | | or 

i U<S-Bureou-of Reelgmation 
_ 

[PAPAL 
fy 

- oF 
St 

cecil i ee Oe ee | wo eee every eceneemsnecizercontrmaemip- i ocomees 
AASHO SOIL CLASSIFICATION’?! | | ‘ 

i | | | | 
‘ , | i rE I 

| | | [_a-2= 4, a -2-5 4 
| a 
LIP Ee 

SSS S| 7 . 
LS | | | 

E72 =T-6§—C*?/[ | 

ee a eee nee 

i FEDERAL AVIATION AGMINISTRATION | ee 
SOIL CLASSIFICATION (4) | ES 

| | l EF 3 | | | {ES | —— T 
RIES 2s em 1 | 

| Ca | 
es 1 

7 1 | | | am | | | ' 

Ee ee | | | 
| | | rot td | | | i 

| | [RESISTANCE VALUE — R'°) 
| | | | | | | i 

i 20 | 30 lao | 50; 55] 60/ 

a A 2 A 
i | | | MODULUS OF SUBGRADE REACTION -k psi per in‘® | 

100 | so | | 200 | 250 300 400 500 600 700 3800 

ae a 

I ' | | | | | BEARING VALUE, psi?) | i oi i 
4 

| | | | | (30-in diameter plate , O.I-in deflection ) 
| | i ' 

i | 10 | | { }) 20 30 40 | 50 60 70 

| | ! | | ' | i | , : 
i ' — { 

[ | | | CALIFORNIA BEARING RATIO- CBR | a , ' 4 : 
2 3 4 5: p 7 8 9 10 15 20 25: 30 40 30 60 70 8090 100 a 

i 11) For ine bamc dea. saa QO. 4 Porter “Fabndations for Fiexibie Pavements,” Highway Research Board Proceedings of the Tents secrind danual Meeting , 4 
1942. Vol 22. pages 100-136 

(2) “Characterisnes of Sou Grouos Pereiniog, to Roeds and Airtieids.” Appendix 8. The Unified Sou Clasnfication System. US Aron Corps of Engineers 
Tecnnicat Memorandum 3357, 1953 } 

2) Clasitication of Hignway Sutgrade Matetuis.” Highway Research Board Proceedings of the Twenty-fifth Annual Meeting, 1945. Voi 25 cages 376-392 
(4) duport Paving, US Oepartment of Commarce. Federal Aviation Agency, May 1948, pages 11-16. Estimated using values gen in FAA Deaen Wonual tor 

Agpurt Pa 

i oF Ne Hewern “A New Aooroach for Parrement Denugn,” Engineering Vews Record, Vol 141, No. 2, July 8, 1948. pages 134-139 R is factor used in , 
Caistorma Stabiiometer Method of Oesgn % 

6) See T A. Middiebrooks and G. E. Sertram, “Soil Tests for Design of Runway Pavernents.” Highway Research Board Proceedings 0/ the Twenty second i 
Annucl Meeting, 1942, Vol 22. page 152. k 1s factor used in Wes tergeerd's ensiyss for design of concrets pavement 

i (7) See stem (6), page 184 

Fig. 10. Approximate interrelationships of soil classifications and bearing vaiues. . 

i | 

: |



Q 184 PRINCIPLES OF PAVEMENT DESIGN SONS 185 

§ TABLE 7.4 CHARACTERIS} CS PERTINENT To. ROAD AND RUNWAY FOUNDATIONS? 

Ww Vite ae wate 
Peoundaticn ae Waar 

0 When Not HEAT Co epeenal ; 
Nubyweet ne iver Vatential Nibey Lat be Subgrade 

0 Frost Werarine Frnt and Drainaee Ware? Veebt  Mestulus 
v Major Divisione — Letter Name Attiags <actues Soiien Payanaon 0 Charsetenenes 0 Connection Peanegsinent pel eRe fen 

a) 2 m mw (3) we is . wy ap a2 aay 

: GW Caavelorsandy weavel  beecetlent Good Nene to very Almost none bE xcetlent Crawlee type tractor ruby 125 140 60 89 300 of more 
well graded shaht te Peg epeent 

R # ci divcby t reltee 
9 GP Geavelursandy gravel Gund te Bisse tae’ NENG ES Vee Almost none brcellent Lrsscr type trecter rate 120-130 33.60 300 or more 
& Gravel poorly yraded excellent slight "ead wat ose 

and . el te boty ya toaeter gabe 542 25 0 oe) &¥ grevetty GE Gravelorsnndy gravel Good Poor None to very Almost none Facetlent a 5 W5125 2 300 of more 
Pa wnitormly graded alehi Fete e ger emt 

. GM Silty gravel or silty Good to Fair to good Slight to Very shght) 0 Brit. poor R courede gy pment 130 145 40 80 300 oF more 
sandy gravel excellent medium Lo egtect roe clove 

e teodief sure 

Conrne- GC Clayey geavelor clayey Good. Poor Slight to Slight Poor to praen Rig tersred eg ap ment, 12014020 40 -:200-300 
araived sandy gravel medium ; alle unseen notes wey shoot reier _ 

nails SW Sand or gravelly wand, Good Poor None to very Mmost none Paeelivat Crimiertyre treme, robe 110 Tin an de 200-300 
well graded slight er tered eg ad ment ; . 

SP Sand or gravelly sand, Fair to good Poor to not None to very Alinest none Eaeetlent Crosintyp: trocter rut 103 12 13-24 200.300 
poorly graded smntable slight Pertired eyes surat 

Sand slig ! , 
an st Sand or geravelly sand, Fair te good Not simtatle None to very Almost none Excellent Crawlertype tractor, rub: 100115 10-20 200 300 

oni uniformly: graded slight Ver tired equ: tent 
se SM silty sud or silty Good Poor Slight to high Very shght Fair to poor Ro bertired eqns ment 120.135 20-40 200-300 

gravelly sand Sherpsfoct ratier rlose 
conceal af peetare 

SC Clayey sand or clayey Fair to good Not suitable Slight to high Slight te Pour to practs Rot ber tin dL evapient 105.130 10.20 -200-300 
gravelly sand medium cally hispersiedd _stlesiishiat ralier 

—> ML Silts, sandy silts Fair to poor Not suitahle Medium to Shabt to Fair ty poor Tor iertired epapment, 100 125 5-15 100-200 
gravelly silts, oF very high medium sheepsfont roller, close 

Low diatomaceous soil control of mots “ 
compressi- CL Lean tlays sandy Fair to poor Not eitatte Medium te Medium Practically Roertred eyupment, 100 125 6 15 100-200 

bility clays. or gravelly high impervious sherpsfooet roller 

| LL < 50 clays ; 
Eines OL Organic silts or lean Poor Not suitable Medinm to Medium to Poor Rubber tired equipment, 90 105, 4B 100-200. 

ae organic clayx high hh _ sheepstont riler 

son MIT Micacenus elayn or Poor Not anitahle | Mediam to Hiab Fair to poor Rut bertin dd eqapment, so.100 48-100 200 
High diatomaceous nails very high shee balinie roller 

compress CH Fat clays Poor te very Not suitable Medium tha Proeneally Riblertre beg apment, wy 110 35 ®) 100 

bility poor impervious Sherpetoat per 
LL > 50 ON Fut organic clays Poor ty very Not suitalle Medium Heh Practically Ro her tired espaiement, nos 38 50-100 

poor impervieus emepefaut titer 

. Pent and other Pt Peat. himun, and Not suitable Net sutatle Slight Very high Fair to poor Conpaction not practiont 
fibrous orgunic soils other 

* From Corps of Engineera. 

Thi i inti . 1 i 4 The catena is composed of three or purposes. This system relies on descriptive names to describe the further grouped into catenas. The catena is compe 1 Fahne th 
S04 j ‘ ificati z wi ae an example of thi © soil and is based upon the classification of the parent material, slope four soils ocourrmyg ina given location. As an example ¢ ia 5, 

of weathering, climate, and other environmental factors, Miami, Crosby. and Brookston, sels are typical materials ve - 

ini f : . Vie r fi A are found on Pedology, in its broadest sense, deals with the soil profile, including in some parts ot the Wisconsin Daott area, Mia soils a“ oun 

5 a S pe inv ty oe renee » parent the parent material and the A and B horizons. The horizons are slopes ranging betwecn 16 and do per cent. Ine xe neral, the 5 

i
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j TAMLE 7.2. HIGHWAY RESEARCH BOARD CLASSIFICATIONS QA eUpy prior me 9 
5 

. (Classification of Highway Subgrade Materials) a i 

“f General classification Granular materials Silt-clay materials 2 
(35% of tess passing No. 200) | (More than 340% passing No. 200) : 

Group clissifieation A-t A-3 AR2 : A-4 A-5 A AT é 
meve analysis, per cent passing, 5 

Xo. 10 . i 
x No. i 50 max 51min J 

Ne 200 26 max 10 max 35 max 36 min 36 min 36 nin 36 min + 
Characteristics of fraction passing No. 40: . . 

Ligaid limit . 40 max 41min 40 max 41 win 
Plasticity index 6 max NE 1U max 10 max iL min Al min ey 

Group index . 4 max 8 max 12 max 16 max 20 max . 
i General rating as subgrade Excellent to good Fair to poor 

(Subgroups) 

General classification Granular materials | Silt-clay materials = 
(35% or less passing No. 200) 1 ¢ wthan 356% passing No. ve 5 

A-l A-3 An2 Ad AAS A-6 A-7 a 
Group classifies tion A-l-a 9 A-I-b Ae2-4 0 AL2-5 Ae2ti AL2-7 AT, & 

AAT AG = 
"Steve analysis, per cent a 

passing 
i No. 10 30 max 9 

No. 40 30 max 50 mux 51 min 
No. 200 lj max 25 max 10 max 35max Sh max 35 max 35 max 36 min W386 min 36 min 36 min > 

Characteristies of fraction } = 
passing No. 40: m 
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Plasticity index 6 max NP: JOmax 1Omax timin fimin POmaxplOmax Phmin  tiimin Zz 

Group index 0 0 0 dimax Smax(lomax lb max 20max a 
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General rating as subgrade Excellent to good Fair to poor ge 
— es cen ce ol 9 
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i FACILITIES DEVELOPMENT MANUAL Procedure 4-1-5 
eer ee RS 

i Truck Type 18-Kip Equivalent Load Factor : 

20 «157 

3SU - 336 

i 28-1 «489 

28-2 -816 

Bert ERG ce 

f coed factors are not given for automobiles and light trucks, as they are 

insignificant for pavement design purposes. 

i On ininor highways where truck classification data are not available, multiply 

she total number of trucks in the design lane by a load factor of 0.167 to 

deteriine 18-kip equivalent loads. Use five 18-kip equivalent loads per day as 

i a mininun. 

SUTL SUPPORT 

i The soil support value for pavement design is to be determined and subsequently 

4iscussed in the soils report. 

i uLSLCN CHARTS 

Fiqures 1 and 2 show the design charts used to determine the design or required 

Structural Number (SN). These charts have been modified to include a uniform 

Regional Factor of 3.0, which will cover most of the climatic and environmental 

conditions encountered in Wisconsin. Use Figure 1 for highways having a 

serviceability index of 2.5 and Figure 2 for highways having 2 serviceability 

index of 2.0 (see Procedure 14-1-1, "Serviceability Index"). 

i “INTMUM LAYER THICKNESSES 

Figure 3, “Minimum Layer Thicknesses," provides a guide for mininum layer 

tnicknesses that make up the pavement structure. The minimum values shown are 

those minimums determined to be practical, taking into account construction and 

future maintenance considerations. 

i STRENGTH COEFFICIENTS 

cure 4, “Relative Strength Coefficients for Flexible Pavements," shows 

§ “urength coefficients for various materials normally used in pavement. 

structures. These coefficients are not absolute but are consistent with minimum 

strength values that can be expected to be obtained from materials throughout 

i tne state. 

ks indicated in Figure 4, some of the strenath coefficients are hased on, or 

estimated on the basis of, AASHTO road test data while the other strength 

i coefficients were determined hy assumption. 

Districts may modify these strength coefficients when experience and past 

performance indicate that a pavement structure in question will likely be 

i constructed with materials having strength values different from those shown. 

Appropriate reasons for modification must he documented in the pavenent 

i structure design report. . 

eS 

i Date July 2, 1979 . rae 2



j EXXON ACESS Kone 

5 FACILITIES DEVELOPMENT MANUAL Procedure 14-1-5 

} MINIMUM LAYER THICKNESS 

i (NEW CONSTRUCTION) 

SERVICEABILITY INDEX 
LAYER TYPE prese [Creepy 

CONCRETE 
SURFACE BINDER 1- 1/4" 1- 1/4" 

BITUMINOUS SURFACE 1s 172" " 
BITUMINOUS ; 

i ROAD MIX SURFACE 1- ve" 2" 

| BITUMINOUS 2" 2- 1/2" 

BASE , 
iu i ScURSE ASPHALT STABILIZED 2-1/2 2-1/2 

CRUSHED 5H 6" 
i L AGGREGATE 

| SUBBASE 
j i COURSE GRANULAR 

i SP) Xa 

i seeps 
Date July 2, 1979 FIGURE 3 1 of J
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< i FACILITIES DEVELOPMENT MANUAL Procedure 4-3-5 
rT 

i RELATIVE STRENGTH COEFFICIENTS FOR FLEXIBLE PAVEMENTS 

j Pavement Components Other Requirements Coefficients 

#4. #4 #3 

Surface Course 

Road mix (low stability) Marshall stability 500-1,000 0.20 -- -- 
Plant Mix (high stability) Marshall stability 2,000 0.44%* - -- 
Sand aspha Marshall stability 1,000-1,200 0.40 -- -- 

i Base Course 

Sand gravel (uncrushed) CBR 20-30 -- 0.07% -- 

Crushed gravel -- 0.10 
i Crushed stone CBR 105-110 -- 0.14%* -- 

water bound macadam -- 0.15-0.20 -- 

Lime treated CBR -- 0.15=0.30 == 
Sand asphalt (hot mix) Marshall stability -- 0.30 -- 

Bituminous treated Marshall stability -- 0.34% -- 
(coarse-graded hot mix) 

Cement treated 650 psi 7-day -- 0.23% -- 
i 400-650 psi 7-day -- 0.20 -- 

Less than 400 psi 7-day -- 0.15 -- 

Subbase , 
Sandy gravel CBR 20-30 -- -- 0..11* 
Sand or sandy-clay -- -- See 

4 Figure 5 

* Estimated on basis of AASHO Road Test data. 
** Based on AASHO Test data. All other coefficients determined by assumption 

i based on range of other values in the figure. 

Cte fF 

7 pa 
Date July 2, 1979 FIGURE 4 1 oof L



i Exxon Hecess Koan | 

i FACILITIES DEVELOPMENT MANUAL Procedure 14-1-1 

i SURFACE COURSES : 

Flexible Pavement 

I The surface course of a flexible pavement consists of a relatively thin layer of 
bituminous material placed over a hase or a base and subbase course. The 
purpose of a surface course is to: 

i le Resist the abrasive forces of highway traffic. 

2. Resist the disintegrating effects of climate. 

i 3. Reduce the amount of surface water penetrating the structure. 

4. Provide resistance to deflections in the upper part of the pavement 
i structure. 

5s Reduce the shear stresses transmitted to the underlying base course. 

i 6. Provide a skid-resistant and smooth riding surface. 

In the design of flexible pavement structures, a full-depth or deep-strenqth 
j design in which asphalt mixtures are employed for all or most courses above the 

subgrade is possible. However, these designs have not shown any distinct 
performance advantages over equivalent bituminous concrete surfaces and crushed 
aggregate hase pavement structures, thus their use is discouraged due to higher 

j cost and certain construction disadvantages. 

Cther bituminous surfaces such as open-graded friction courses and sprinkle 
mixes are available for special uses. These would normally be used only where 
it is desirable to provide a skid-resistant surface greater than what can he 
obtained from normal bituminous surfaces since costs are higher, especially for 
open-graded friction courses. 

i The utilization of stage construction concepts for asphalt pavement structures 
offers another alternative in flexible pavement design. This allows the 
caverent structure to be huilt with sufficient strength to serve expected 

i traffic for a few years. Then, as traffic volumes increase, additional layers 

of asphalt are added, as needed, to increase the strength of the pavement 
structure. : 

i 46 stage construction is utilized, the portion of the pavement structure placed 
f initially should be equivalent structurally to at least 70 percent of the 

pavement structure that would be required for a normal 20-year design life. 
i Minimum layer thicknesses shown in Subject 5 must also apply. 

The Standard Specifications have been revised to permit a wider penetration 
range for asphalt cements. As a result of this change, present criteria used to 
select grades of asphalt cement for bituminous pavements are being reviewed. 
Updated criteria will be issued upon completion of this review. 

i Recommended flexible pavement designs consisting of bituminous layers exceedina 
9-1/2 inches will require concurrence of the Chief Design Engineer. 

E GFL ) Le 

ee 
i Gute July 2, 1979 Page 3 .



c Exxon Access Foao 

i FACILITIES DEVELOPMENT MANUAL Procedure 14-1-5 

i This Scale 

i” ‘Sredudes 6 

i \ Regional Factor 

10 \ of 3 i 

i 9 ° 
¢ a 

i 8 3 

Z 
<i] = 4 

I Bp’ Sage 
c oH a 500 
> aA < 

6 6 

i ¢ to a 100 

S 5 a 3 = 50 Z.© ~ s 

i 4.7 at $3 3 2.52 
. YO 7 2 o 4 

“ wD 5 oT 

i ° : g 3 Yn ~~ 

FA 
wn 

i 2 
2 

i 1 

DESIGN CHART ‘ 

i Py= 2.5 

1 

GOLD Fe 

SSS Sess sh SSS 

i Date daly 2, 1979 __FIGURE 1. Jf



i FACILITIES DEVELOPMENT MANUAL Procedure 14-1-5 | 
el epee oeeeapmmmemnmsiisneneesemranenpnesee seme 

i | 
FLEXIBLE PAVEMENT STRUCTURE DESIGN State of Wisevnsin — Departwent ef (ransportacion i 

i Elheut 71 
| 

Brorect 1O Feaeral Project Rignway County Date t 

Cemoon | _——seess Rell Foresr | /es/8! 
yee Nene Sane | 

i Exxon Mwerals Co.—Mine/inur Axess Roao |wis Dor#7 
TRAFFIC Traffic Analysis Period 29 v.55 ' 
LS oosruchon veers AOT Oesan Vear AOT Orrectiona Factor (OF) Lane Orstrioution Factor (LOF i \ Boe 75 | 
_@o2 . 602 .,  ¢ x 0 = Yo/ | 

ES | 

i LOADING (Use charts “18 Kip Loads for Flexible Pavernents” or “18 Kip Loads for County Trunk Highways’) | 

i *o 5 x 22-0 x S57 3! | 
yu -8 x . 2 20x,33—__(/ «08 

i as -? x. GOl. 3.6! x.4z9__ 1.77 
182 7.0 , . 70 4.86 3.27 

is /.8 . 7-23.85 6.1/5 

i Ss Z Design Lane Total 18* Loads ver ay 12,58 i 

i DESIGN —3N (Use Flexioie Pavement Design Charts for Pt = 2.5 or 2.0) i 

2s |e OU ees ee 2 2 
ALTERNATE DESIGNS - SN Cul timate ) (SrAceE /) 

(t) (2) 

Bituminous Concrete FO. x 0.44 LIZ 27.0. x O44 ~83 

AC 120-150 
S tum nous Road tan omens % 0.20 * deen womens, ¥ 0.20 * ences 

i 3:ituminous Base Course (Hot Mix) cmeeninancoicenieine’! OSS cites vain” OSS Fens i 

Bituminous Stabilized Base ‘ieimiammiiaaliesiis «= 7° <impalti™” sanpeamaiieaiameniialias ‘ssisebiiiaicnsaissiints” «= OC ‘iui iiaaitinicilicca i 

i PC Stubiized Base ommommeemes, X come * qe —_— eX Oo * 

Gravel or Crusned Stone Base metnamamnpen FE OEE omaenmenmimennes: enemas EONS 9 enemas ' 

i Granular or Subbase ‘antitamaisicaisiaseis” Te ‘catasay; * casieiiisiamaiaaiinails asiecawcveisaisia,” saps maces 

CRusHEn Gravel 12» wf _j-20 12. .10. £20 
15.0 .. A wn - 2-08 

i Meow other alternates on attatad dieet Recommended Alternate _ 2.52 

For STAGED Construction 70% oF Uthuare PavEMenr STRUCTURE 
i Shoucn be Alaceo initially 2.52 X%.7071.76 StAee */ 2.0a > 76 

° ww <2 2" BwoeRr Course Placeo Intharey wiry / tenn CUeeLa. y 
i when Mine/Mice. Construction 18 ComPleted. 

Cie Pe. 

1 Date July 2, 1979 FIGURE 6 1 of | |



i ‘ 
Site-Generated Traffic (ADT) a 

i ” 
é 

o/s 
9 v 

o 3 
i 

AY, , o\Y 

- w f," 
\ \ 

o fe 
Total Vehicles “We 

(Trucks & Buses) 

5 % Truck & Buses 

i | Note. 66.8%, Rignt Turns | 

i , 
9 

. a a Se, 

i Co , ¥° So, ey s) ; 

Ss 5 a 5 as Te, Se 

\ w \‘ 
2) S, 9 

i W fe XN 
4 Oo 
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Ce 
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i ° 

i Source: Inman - Foltz 

FIGURE IT



i Two-Way Without the Project With the Project 
Traffic (ADT) iB 

. ary B | 

Current May 
Traffic eq ’ 

nS ® L 
oy “} 

07 INO CO ONg » <) C) are 
bf MOLE LAKE ’ y?) — 

(Uw: VOER) WY more axe? 
i (UNINCORP. ) 

Fi Without the Project With the Project 

Future \% | y Traffic \ \ 

i anda Ex {op S 
“+3 

%*, “oN 

i K? ree O? ‘oS . 

A eNO a\ QQ 
BS MULE LAKE MOLE LAKE 

i (UNI NCORP. ) (ONIN CORP. ) . 

i Projections of future traffic without the project are based on an assumed 
growth rate of 0.95% per year. This number is derived from other work in a 

i nearby community, but must be regarded as approximate. 

The 4 trucks on S.T.H. 55 ig unknown. Based on studies at other locations, 

i this could range from 7.5 to 12.5% of the total traffic. 

FIGURE IZ : 
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i Page No, 1 ot 3 

i CONTRACT COST ESTIMATE : 

FRO JECT Exxon Minerals Co. - Mine/Mill Access Road 

WyRTWACT NO, 21615 LOCATION Cramdors WLS COM SD re 
UATE July 20, 1982 BY J. Lacenski heel OEY EU gh SS 

NOTE: Est. does not include (Swamp Creek Bridge) : 

j ITEM LUN QUANTITY LY UNET LTEM COST NO. DESCRI PILUN UNLT COST 

~ / 
i 20103 Clearing 12.12 H.A. 1977. 23,961 1 00 

20106 Grubbing 12.12 HA. 35,948 + 00 
1 t i + : 

| | 
i 20503 Unclassified Excavation 86000 C.M. 2.29 196,940 1 00 

! 

Marsh Excavation | 1800 | C.M. 4,716 1 00 
t 

f a | 
| | || | 1 1 — = i 1 

| | ease | amie 

~ : ' 

i 20811 Select Borrow Exc. 2340 cM. | 3.92 9,173 | 00 

Po | || | 

1 
! 

i 30404 Crushed Aggregate Metric 1 

| Base Course 56700 Ton 3.86 218,862 {+ 00 
i 

i 
1 fi _ | fy a 

40701 Bituminous Concrete Pavemen 7216 | M.T. 29.73 214,532 | 00 
1 , = eT i 

| | | 
! 

as ! a 

| S5905 Reinf. Conc. Culvert Pipe i 
{ ae— Class LIL .609M (24'') 132.3 | L.M. 75.60 10,002 ; 00 
| __ _ { 
| =a eind Reinf. Conc. Culvert Pipe i 

i poe Class II1 .689 (27") mt 25.3 L.M. 98.67 2,496 1 00 
39229 Reinf. Conc. Culvert Pipe i 

yoowees Class IV .609 (24") 41 L.M. 80.00 : 
: pi ea made es ae fee see lane ea ae seen eA a [ So764 Reinf. Conc. Apron Endwalls; | | 1 

609M (24"') 12 ' Each {250.00 | 3,000 ; 00 peiauintsy semen fp aaecereien rar iat SET eect a a a Eg OM 

52265 Reinf. Conc. Apron Endwalls | | i 

i +689 (27") 2 Each 1275.00 550 ; OO 

' 
\ 
\ 
\ 

; ot : 1 eee iii eH i coerce



i Page No. 2 ot 3 

| CONTRACT COST ESTIMATE . 

PROJECT Exxon Minerals Co. - Mine/Mill Access Road 

CUNTRACT NO, 21615 LOCATLON Crandon, Wisconsin 

DATE July 20, 1982 BY J. Lacenski _ _ 

NOTE: Est. does not include (Swamp Creek Bridge) 

’ LITEM . Sa Rp Y ay UNLT TEM 5 
i RI PTION QUANTITY IN ITEM COST NO. DESCRI IT 1 UNLT COST 

60170 Concrete Curb & Gutter ” } : . 

i 914M (36'') Type D 46 L.M. 49.29 2,267 : 00 

t 
\ 
{ 1 | 3 

60601 Rip Rap 414 S.M. 29.89 12,375 1 00 
\ 

i || ; a : 
61406 Anchorages for Steel Plate 6 Each 150.00 900 "99 

i Beam Guard t 
' 

— ! _ 

61408 Sole vee Bement aie 325 lesa 39.38 12,798 | 00 
Class A | t 

' i | 
| | | | 

Mark Posts for H 

4 . 

61601 . Woven Wire Fence 2650 19,557. | 00 
' 

i t 

seca ' 

61801 MaiitenaiGe afd Repete’ ot 1 L.S. 5,000 5,000 |} 00 
| Haul Roads __ ‘ 

| | | 

] 1 
| ' : oe : | 62505 Salvaged Topsoil | 76113 19,028 { 00 

' 
sewecen enema é — ——— 

i 62702 Mulching 76113 13,7001 00 
‘ 

i 62802 Erosion Mat 8000 ' 
peererrnernifieersuermerncermnesnanreneerne: 1 ' a 

| 62810 Erosion Bales | 1000 Each 7,600 + 00 
1 
' 

| 4 “ u sa 

\ | oe || | 
5 62902 Fertilizer Type A 2600 1,430 ; 00 

a cies fa ae a ce is 1 

63002 Seeding LS K.G. 22.34 24,909 } OO 
' 

i 

i 2 —
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: Page No, 3 et_3 

i CONTRACT COST ESTIMATE 

PROJECT Exxon Minerals Co. — Mine/Mill Access Road : 
eee eS a : 

i CONTRACT SO. 21615 LOCATION ___—s—sCrandon, Wisconsin 
DATE July 20, 1982 BY J Lacenski 

i NOTE: Est. does not include (Swamp Creek Bridge) 

ITEM : QUANTIT: if UNIT LTEM COST 
NO. DESCRI PTLUN Q L UNIT COST 

1 

i 

" 
i 63305 Delineators 50 Each 1553 77 | 00 

i ' 

f aa FT | ' 
Wood Posts .102M x .152M x ry 2 00 

63410 3.658M (4"'x6"x12') is Bach | Peso rt 
' 

i 63702 Signs, Type Il, Reflective 4.7 S.M. 119.00 559 00 
x 

1 

|| || : i 1 

i — 1 

64202 Field Office Type "B" 1 L.S. 2,500. 2,500 100 
i ' 

64210 Field Laboratory 1 L.S. 1,500. 1,500 100 
1 
1 
1 po | | 

' t 
| 64301 Traffic Control l L.S.  |5,000. 5,000 100 

t sntsttcitc iti accancaiiie 1 

i | | | aaa emails ! sctishineastioe’ 

 S9001 “Tubular Steel Gate 1 
i “ 1.270 x 4.877M (50" x 16') 12 Each 200.00 2,400 1 00 

1 

{ || 1 - _ oe —_ 
90c03 Settling Basins 2 | Each 1,000 100 

, - SN 1 7 

: ! 
—- ! — 

30004 Center Line/No Passing/ ' 
~ Lane Marking 14.1 K.M. | 900.00 12,690 100 

j seen eee fp ll | err 
' 

| _ | SUB-TOTAL $ 868,500 | 00 
Plus 15% i; 
Contingency 130,000 {00 

—_. _ 
’ 

i ESTIMATED CDST $ 998,500 ! gg 

oe corey 
| 1



i EXXON MINERALS COMPANY 

Final Cost Estimate 

i Swamp Creek Structure 

i 70" Prestressed Concrete Girders 635 1.£. @ $90.00 $ 57,150.00 
Excavation and Undercut Lump Sum 1,000.00 

Concrete Masonry & Reinforcing 323 c.y. @ $300.00 96,900.00 
i Steel HP Piles 10"x42 lb/ft. 700 1.£. @ $16.00 11,200.00 

Heavy Rip Rap 270 c.y. @ $28.00 7,560.00 
Type "F" Steel Railing 258 1.£. @ $50.00 12,900.00 

j Bearing Pads Lump Sum 1,000.00 

i Sub-Total $ 187,710.00 

Plus 10% Contingency 18,770.00 

i Total Estimated Construction Cost $ 206,480.00
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i | EXXON MINERALS CO. 
MINE/MILL ACCESS ROAD 

ALTERNATE #2 
FOREST COUNTY 

CRANDON, WISCONSIN 

a STANDARD SPECIFICATIONS 

; l. General. The work under this contract for the construction of Exxon Minerals 
Co. Mine/Mill Access Road located between S.T.H. 55 and the proposed mine/mill 
site, Forest County, Wisconsin shall be in accordance with the plans, and 
shall be executed under the requirements of the State of Wisconsin, Department 
of Transportation, Division of Highways, Standard Specifications for Road 
and Bridge Construction, Edition of 1981; the attached special provisions 

P and supplemental instructions. | 

2. Scope of Work. The work under this contract shall consist of the construction 
of one bridge structure, installing culverts, grading of earthwork, clearing 

, and grubbing, crushed aggregate base course, bituminous concrete pavement, 
curb and gutter, fencing, topsoil, fertilizer, seed and mulch, and all 
the work shown on the plans and included in the proposal and contract. 

i 3. Method of Measurement. All units of measurement shall be by the metric 
System using standard SI units. The units of measurement for payment shall 
be by the appropriate metric unit listed with the item. 

i For the purposes of clarity key or basic dimensions, such as for right-of-way 
widths, pavement widths and thickness and roadway dimensions, the metric 
dimension and unit is shown with the English dimension and unit following 
in parenthesis. 

4. Traffic Control. Traffic control and pavement marking and Signing shall 
; be in accordance with the Manual of Uniform Traffic Control Devices Edition 

of 1978, U.S. Department of Transportation, Federal Highway Administration. 

i }. Environmental. Construction operations in areas of streams and wetlands 
shall be in accordance with the State of Wisconsin Department of Natural 
Resources and the U.S. Department of the Army Corps of Engineers require- 

i ments. 

S&. Standard Details. 

i The following indexed standard details shall be considered a part of the 
plans and shall be included in this contract. 

; S.D.D. 
8C1-3 Inlets, Type 1 and 2 

8E4-2 Sod or Masonry and Sod Ditch Checks 
i 8E5-1 Sodded Backslope Flume and Intercepting Embankment 

SE7-1 Erosion Mat | 

i 8E8-1 Typical Installations of Erosion Bales



i 8F1-8 Apron Endwalls for Culvert Pipe and Pipe Arch 
8F4—2 Joint Ties for Concrete Pipe 

9A1-5 Layout Details for At-Grade Side Road Intersections 
i L2A1-2 Slope Paving-Structures (Concrete Cast in Place) 

L2A2-2 Slope Paving-Structures (Crushed Aggregate) 

12A3-4 Name Plate-Structures 

f 13A1-3 Concrete Pavement Reinforcement 
13B5-1 Pavement Marking 

1L4B2a&b «Class "A'' Steel Plate Beam Guard 
L5A1-3 Marker Posts for Right-of-Way 

L5A2-—2 Delineator Posts, Marker Posts and Delineators 

15Bl1-4 Woven Wire Fence 

15C1-6 Construction Barricades and Standard Signs 
i L6Al1-3 Landmark Reference Monuments 

Wherever the term "incidental" is used in the plans or specifications, 

i it shall mean the particular item shall be included in the bid item, but 

no additional payment shall be made. 

7. Work By Others. The Crandon Telephone Company has existing underground 

i telephone cables within the project limits. 

The Wisconsin Public Service has an existing overhead power line along 

; S.T.H. 55 and in addition will be constructing a high voltage power line |. 

adjacent to the access road right-of-way. 

Utility companies will relocate their respective lines as required along 

S.T.H. 55 to provide the necessary clearance. 

j It is anticipated there will be a minimal amount of conflict. 

8. Mobilization. Shall be considered incidental to the project. 

i 9. Finish Roadway. Shall be considered incidental to the project. 

10. Construction Sequence. Bituminous paving of the mine/mill access road 

may be split into two stages dependent on the construction of the mine/mill 

site. Stage I would be a 5.1 cm (2"') binder course and Stage II a 2.54 
cm (1'') surface course.
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SCHEDULE OF BID Ls MS Coutinued SCHEDULE OF BID ITEMS — Continued 

Item Item ~— 
No. tem it No. Item Unit 
20480 Abandoning Manholes ___ | Each 21220 - 

20481 Abandoning Catch Basins Each et seq. Granular Subbase Course, _____ -Inch ] S.Y 
20482 Abandoning Inlets— | ach 21301 Finishing Roadway LS 
20483 Abandoning Wells | Each 21302 — : 
20501 __| Common Excavation 0 o a a ae Project —____._| LS. | 
20502__| Rock Excavation cy. erating Old Road Sta. ‘ : - poe ——— 30403 Crushed Aggregate Base Course CY. 
20503 Unclassified Excavation CY . 

ta wacldi—e<«§;ts.. [aa 30404 Crushed Aggregate Base Course Ton 
20504 Stone Piles and Stone Fences CY 304 - ~ ae nn SSS 12 Producing and Stockpiling Crushed Aggregate 
20505 Marsh Excavation _ CY Base Course CY 

20511 CN ctr eet SEM 30413 Producing and Stockpiling Crushed Aggregate 
20512 | Overhaul _ Yd. Mi. | seamen Base Course Ton 
20513 Presplitting Rock _ LF 30415 Hauling and Placing Crushed Aggregate 

20610 Excavation for ‘Structares:, oO — Base:Course ey. 
ct se Bridges __ : LS 30416 Hauling and Placing Crushed Aggregate 

20620 Excavation for Structures, fase Course —_——_| Ton 
ets Culverts —__ Ls 30601 _ Bituminous Base Course Ton 
20630 Excavalion far 'Structuzes 7 30606 Bituminous Base Course Widening Ton 

et se | Retaining Walls [LS ; 30706 Concrete Base Course, 6-Inch SY. 

20640 Excavation for Structures, Structural Plate 30707 __| Concrete Base Course, 7-Inch SLY 
ets Pipe or Pipe Arches, Station ________—sssJ LS 30708 Concrete Base Course, 8-Inch S.Y 
20650 Cofferdams ae Ls 30709 Concrete Base Course, 9-Inch’ s.Y. 
20801 | Borrow Excavation ee | Cy. ; 30726 H.E.S. Concrete Base Course, 6-Inch S.Y 
20811 Selected Borrow Fxcavation OT CY. 30727 H.E.S. Concrete Base Course, 7-Inch S.Y. 

20901 Granular Backfill CY 30728 H.E.S. Concrete Base Course, 8-Inch S.Y. 

21101 | Preparation of Foundation for Bituminous on HE'S. Concrete Base Course, 9-Inch SY. Pavin _ . LS 751 Concrete Base Course Widening S.Y 

21102 Preparation of Foundation for Bituminous 30801 Base Patching S.Y. 
et seq Paving, Project —_____ _ Ls. __ 40201 Bituminous Material for Prime Coat Ton 

: 2nd Preparation of Foundation for Concrete 40202 Bituminous Material for Prime Coat Gal. 
Pavement LS. __ : 40203 Bituminous Material for Tack Coat Ton 

21112 Preparation of Foundation for Concrete 40204 Bituminous Material for Tack Coat Gal. 
ets Pavement, Project ———— jhs 40401 Bituminous Road Mix Surface S.Y. 
21121 aparalisn of Foundation for Concrete Base Ls 40402 Bituminous Material for Surface Course Ton | 

cast TOUS ce ee one lM es aa 40403 Bituminous Material for Surface Course Gal. | 
aia Preperation af _Feandation for Concrete Base = 40406 Aggregates for Bituminous Road Mix Surface | C.Y. et seq. ourse, ct : 

CRISS, SOIC seme ge 40407 Aggregates for Bituminous Road Mix Surface _| Ton 
21201 Granular Subbase Course CY. ' 404 f a Se Sa 10 Producing and Stockpiling Aggregates for 
21202 Granular Subbase Course Ton 4 Bituminous Road Mix Surface Cy. 
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SCHEDULE OF BID TI SSIS — Costinued SCHEDULE OF BID ITEMS Continued 
———— [SSS 0SeT ye eee 
Item Item 
No so sspssmnnac i CO tas amen A No. Item Unit 
40411 Producing and Stockpiling Ageregates tor 40944 H.ES. Concrete Surface Drains CY 

Bituminous Road Mig Surfaces gn on 40945 | _HL.E.S. Concrete Pavement Approach Slab__| S.Y. 
40501 Bituminous Matertalifor Plant Mixes; __ don — 40950 Concrete Pavement Reinforcement S.Y 40502 Bituminous Material for Plant Mixes | Gall 40951 Continuous Concrete Pavement Reinforcement | S.Y. 
007 Single: Aggregate Bituminous Pavement...) Ton 40960 Pavement Terminal Anchors Each 
40610 Producing and Stockpiling Aggregates for 40970 Pavement Teriiaal Unis Each 

Single Aggregate Bituminous Pavement Ton a == 
7 Pees ween pe hn gE 0201 7 Bridg Y 

40611 Producing and Stockpiling Aggregates for 502 Conerete Masone ; ric E es 5 — S ____| Single Aggregate Bituminous Pavement | C.Y - 50202 HES. Conerete Masonry, Bridges | CY. 

40701 | Bituminous Concrete Pavement | Ton 50211 _}_ Concrete Masonry, Seal____ GM 
40710 Producing and Stockpiling Aggregates for 50220 relsoned Elastomerie:C Remy cease : 

Bituminous Concrete Pavement Jon st Seg. Joint Sealer ————__—-Inch__ LE 
40711 Producing and Stockpiling Aggregates for 50230 _| Protective Surface Treatment Gal. 

Bituminous Concrete Pavement CY. 50303 __| Prestressed Girder, 1 Type, 36-Inch LE. 
40801 | Aggregate for Seal Coat Cover ley $0305 Prestressed Girder, | Type, 45-Inch LF 
40802 | Aggregate for Seal Coat Cover Ton - $0307 Prestressed Girder, | Type, 54-Inch__ LF 

40805 Bituminous Material for Seal Coat Ton 50309 Prestressed Girder, | Type, 70-Inch LF 
40806 Bituminous Material for Seal Coat {Gal 50310 Prestressed Girder, Box Type, 17-Inch LE. 
40906 Concrete Pavement, 6-Inch_ SL. _ 50311 Prestressed Girder, Box Type, 21-Inch LF. 
40907 Concrete Pavement, 7-Inch SY 50312 Prestressed Girder, Box Type, 27-Inch LF. 
40908 Conereie Pavement, 8-Inch _ SY. $0313 Prestressed Girder, Box Type, 33-Inch LE: 
40909 Concrete Pavement, 9-Inch SY 50314 Prestressed Girder, Box Type, 39-Inch LF 
40910 Conerets Pavement. 1O:1neh _— 4 SY. : 50316 Prestressed Girder, Box Type, 42-Inch LF 
40911 Concrete: Pavenient. KISHE. ~ Iey 50320 Prestressed Girder, Slab Type, 12-Inch L.F. 

40918 | HES. Concrete Pavement, Inch «LS. 30322 _} Prestressed Girder, Slab Type, 15-Inch LF 
40919. WES. Concrete Pavement. 9.Inch SY. 50324 Prestressed Girder, Slab Type, 18-Inch LF. 
40920 H ES: Conceie Piven Oleh SY — 50326 Prestressed Girder, Slab T 21-Inch LF. aoe Soncreve Pavement, JUrtnen. ... OE esa ~ oe 
40921 | H.ES. Concrete Pavement, 11-Inch SY. 50401 _| Concrete Masonry, Culverts CY. 
40930 Concrete Widenin SY. 50402 H.E.S. Concrete Masonry, Culverts CY 
40931 Conerete Driveway — F SY 50405 Concrete Masonry, Retaining Walls cy 

wae kilao || a 7 - ~ 50406 H.E.S. Concrete Masonry, Retaining Walls CY 40932 Concrete Alley SY. 50409 T Concrete Mason M ry. E deaile aaa C 
40933 Concrete Header SY: oncrete Masonry, Endwails = 40934 Concrete Surface Drains as: CY ~ 50501 Bar Steel Reinforcement, Bridges Lb 
40935 Concrete Pavement ‘Approach Slab SY. 50502 Bar Steel Reinforcement, Culverts Lb 
40940 HES Conc crete Wi te Wid ning a Sy. 50503 Bar Steel Reinforcement, Retaining Walls Lb. e oncrete ide s por See 
40941 H ES Gontrers Deveway as Ss Y_ 50504 High-Strength Bar Steel Reinforcement, 
— SR Bridges a Lb 
#0942, | HES: Concrete Alley os ES Mi 50505 | High-Strength Bar Steel Reinforcement, 
40983 HE Se CONC CROCE | SM : Culverts Lb 
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SCHEDULE OF BID Ei) MS Coutinued SCHEDULE OF BID ITEMS —. Continued 

Item. : . Item 

No. tem it No. Nem Unit 
50506 High-Strength Bar Steel Reinforcement, 51120 Steel Piling, Delivered and Driven, HP 

ccc SPR UNA WN US a a NO wea 8-Inch 36 Pound LF 
50510 Coated High-Strength Bar Steel SUI Steel Piling, Delivered and Driven, HP 

| Reinforcement | _!0-Inch 42 Pound LF. 
50601 Structural Carbon Steel Lb _ 51122 Steel Piling, Delivered and Driven, HP 
50606 High-Strength Structural Steel Lb 12-Inch 53 Pound LF. 
50610 Steel Castings Lb 51123 Steel Piling, Delivered and Driven, HP 

organ te oo 12-Inch 73 Pound LF. 
50611 Carbon Steel Forgings Lb. a pos te oe BroneCastinss $4124 Steel Piling, Delivered and Driven, HP 
30612 | Bronze Castings 00 14-Inch 73 Pound LF. feat Mates ASE Ae oun 
30619) |. bubrieated Bronze Pla eS eae | LBL 51205 Steel Shect Piling. Delivered SF. 

SOB TS pe SRC CONE a reer EOE 51206 | Steel Sheet Piling, Driven SF 
SOGNG:. YL SHOE ZIG ier cs Bane 51320 

i 50621 | Bearing Pads 0S et seq. Pipe Railing, Structure LS 
50625 | Bearing Pads, Elastomeric 0S $1330 
50702 Treated Lumber and Timber MBM. et sex Steel Railing, Structure LS. 

50801 Untreated Timber Test Piling. 51340 Tubular Railing, Type F, 
et se SUG sc JES et seq. Structure __ L.S 

50810 Untreated Timber Piling, Delivered | LF _ i 51350 Tubular Railing, Type H, 
: 50813 Untreated Timber Piling, Driven _ [LF ot seq: Structure LS. 

50816 Treated Timber Piling, Delivered LF 51360 Tubular Railing, Type J, 
cea Geo ye ae a et seq. Structure sales LS 
50820 Treated Timber Piling, Driven LE ae 7 eT 

Daas a ed RE ee 51370 Steel Railing, Type Ww, 
50830 Treated Timber Test Piling, Structure LS 
et se SUMCWUTC cs {Ls 51401 Floor Drains, Type A E ~ UTE mee a : 
50840 | _Preboring, Timber Piling ; LF oer Drains, Type i 

are ars oo ae 51402 Floor Drains, Type B Each 
50901 Deck Preparation S.Y = [a 

: a TE 51404 Floor Drains, Type G Each 
50905 Deck Cleaning S.Y EB 5 a ——— —————_— 

50910 JomCRepaie oo ~~ Tsy 51405 Floor Drains, Type GC Each 
joint Repair . Ai ees — —— eS ees $1406 Floor Drains, Type HC ; 

50915 _| Concrete Surface Repair SR a1416 Soe an Fach 
50920 | Full-Depth Deck Repair ee ae a sea. Deck Drains, Structure _ ie 
$0925 | Concrete Masonry, Overlay _ EM _ 51426 Downspout, 6-Inch LF. 
31020 __}_Preboring. Cast-in:Place Concrete Piling _{ 1. 51501 Open Steel Grid Floor, 2-Inch SF. 
51030 Bice ote oncrele Piling, Delivered and i 51505 Open Steel Grid Floor, 3-Inch SF. 

riven ie ENC 
SS no 51510 Open Steel Grid Floor, 4-Inch ; \ 
51031 | Cast-in-Place Concrete Piling. Delivered and CeO er, ne ot | Driven, falnck Le 51515 Open Steel Grid Floor, 5-Inch a eee 

51032 | Cast-in-Place Concrete Piling, Delivered and 31520_}_Conerete Filled Steel Grid Floor, 2-inch af Driven, 14-Inch LE 51525 Concrete Filled Steel Grid Floor, 3-Inch SF 

51033 Cast-in-Place Concrete Piling. Delivered and 51530 Concrete Filled Steel Grid Floor, 4-Inch SF 
Driven, 16-Inch : 51535 Concrete Filled Steel Grid Floor, 5-Inch SF. 

SR8 / 589 

ee a - hei: oh veempmnainor amestemalabadiod; giticn ee oe



eee we See eeFee eS Se ee se =e =F eB 

SCHEDULE OF BIDITE#S Continued SCHEDULE OF BID ITEMS — Continued 

to ee Ete No. oem it No. _ Item Unit 
51601 Dampproofin eee ee etineneinssnssaert BA 52043 Culvert Pipe, Class V, 18-Inch LF. 
51602 | Membrane Waterproofing. 2-Ply «| S.Y. 52044 LF. 
51603 Membrane Waterproofing, 3-Ply SY. _ 52045 Culvert Pipe, Class V, 24-Inch LF. 

51701 : 52047 Culvert Pipe, Class V, 30-Inch L.F. 1 
ets Painting Structure, Structure [LS $2049 Culvert Pipe, Class V, 36-Inch LF. | 
51730 Structure Maintenance Painting, Class A, 52050 Culvert Pipe, Class V, 42-Inch LF. 

shied | Stet ES ns LF 
en cuvette aintenance Painting, Class B, is 52052 LF. 

51801 | Mortar Rubble Masonry dP CY 52053 LF 
52001 | Culvert Pipe, Class II, 12-Inch LE 52055 LF. 
52002 _| Culvert Pipe, Class III, 15-Inch LF. 52056 LF 
52003 | Culvert Pipe, Class III, 18-Inch LE 37059 Each 

i 52004 Culvert Pipe, Class HI, 21-Inch a LF. 52060 Apron Endwalls for Culvert Pipe, 15-Inch Each 

52005 | _ Culvert Pipe, Class II, 24-Inch LF 32061 Each 
52007 __|_ Culvert Pipe, Class III, 30-Inch LF 52062 Each 
52009 Culvert Pipe, Class I, 36-Inch LF. 52063 Apron Endwalls for Culvert Pipe, 24-Inch Each 

52010 Culvert Pipe, Class HI, 42-Inch _ LF. - , 52065 Apron Endwalls for Culvert Pipe, 30-Inch Each 

52011 Culvert Pipe, Class HI, 48-Inch ir 52067 Apron Endwalls for Culvert Pipe, 36-Inch Each 

52012 Culvert Pipe, Class III, 54-Inch LF. $2068 Apron Endwalls for Culvert Pipe, 42-Inch Each 

i 52013 | Culvert Pipe, Class HII, 60-Inch LF 52069 Each 
. 52015 Culvert Pipe, Class {1 72-Inch _ Le 52070 Apron Endwalls for Culvert Pipe, 54-Inch Each 

52017 Culvert Pipe, Class HI, 84-Inch LF 52071 Each 
52021 Culvert Pipe, Class IV, 12-Inch LF $2072 Each 
§2022 Culvert Pipe, Class IV. 15-Inch LF. 52073 Apron Endwalls for Culvert Pipe, 84-Inch Each 

$2023 Culvert Pipe, Class IV, 18-Inch LF. 52075 Pipe Cattle Pass LF. 
$2024 Culvert Pipe, Class IV, 21-inch LF. 52103, LF 
52025 | Culvert Pipe, Class IV, 24Inch LF 52104 LF. 
$2027 Culvert Pipe, Class IV, 30-Inch LF. 52105 Corrugated Steel Culvert Pipe, 18-Inch LF. 

52029 Culvert Pipe, Class IV, 36-Inch LF. / 52106 Corrugated Steel Culvert Pipe, 21-Inch LF. 
52030 Culvert Pipe, Class IV, 42-Inch LF $2107 Corrugated Steel Culvert Pipe, 24-Inch L.F 
52031 Culvert Pipe, Class 1V, 48-Inch LE _ $2109 Corrugated Steel Culvert Pipe, 30-Inch LF. 
52032 Culvert Pipe, Class 1V, 54-Inch LF S211 Corrugated Steel Culvert Pipe, 36-Inch L.F. 

$2033 | Culvert Pipe, Class 1V, 60-Inch LF 52112 Corrugated Steel Culvert Pipe, 42-Inch LF. | 
52035 Culvert Pipe, Class 1V, 72-Inch L.F 52113 Corrugated Steel Culvert Pipe, 48-Inch LF. 

52037 Culvert Pipe, Class 1V, 84-Inch LF 52114 Corrugated Steel Culvert Pipe, 54-Inch LF. 

$2041 Culvert Pipe, Class V, 12-Inch LF. $2115 Corrugated Steel Culvert Pipe, 60-Inch LF. 
2 52042 Culvert Pipe, Class V, 15-Inch _ L.F. : 52117 Corrugated Steel Culvert Pipe, 72-Inch LF. 
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SCHEDULE OF BL toi stS — Cuitivued SCHEDULE OF BID ITEMS ~~ Continued 

Item OO a , Item —_ 
No. tem nit ; No. Item Unit 
52118 Corrugated Sicel Culvert Pipe, 84-Inch LF. 52162 Steel Apron Endwalls for Pipe Arch, 

$2119 Corrugated Steel Culvert Pipe, 96-Inch LF 21x15-Inch Each 
$2135 Corrugated Steel Pipe Arch, 17x13-Inch LF 52163 Steel Apron Endwalls for Pipe Arch, 
52136 | Corrugated Stecl Pipe Arch, 21x15-Inch LE 24818-Inch : Fach 
52137 _| Corrugated Steel Pipe Arch, 24x18-Inch LE B216E [> Steed Apron’ Endwallsfor:PipesArch, Each fb x20-Inc Fac 
52138 Cc ated Steel Pipe Arch Inc! tt Se 
52139 ey aaa LE 52165 Steel Apron Endwalls for Pipe Arch, 

13 _ Corrugate Bice ipe Arch, 35x24-Inch L E \ 35x24-Inch Each 
52140 Corrugated Steel Pipe Arch, 42x29-Inch | LF 52166 Steel Apron Endwalls for Pipe Arch, 
$2141 Corrugated Steel Pipe Arch, 49x33-Inch LF. 42x29-Inch Each 

52142 Corrugated Steel Pipe Arch, 57x38-Inch LF. . 52167 Steel Apron Endwalls for Pipe Arch, 

$2143 Corrugated Steel Pipe Arch, 64x43-Inch LE 49x33-Inch Each 
52144 | Corrugated Steel Pipe Arch, 71x47-Inch | LF 52168 Steel Apron Endwalls for Pipe Arch, 
52145 Steel Apron Endwalls for Culvert Pipe, 57x38-Inch palace a ans Each 

12-Inch Each 52169 Steel Apron Endwalls for Pipe Arch, 

52146 Steel Apron Endwalls for Culvert Pipe, sec OI MAM Ia a Each 
15-Inch __ _| Each_ 52170 Steel Apron Endwalls for Pipe Arch, 

52147 Steel Apron Endwalls for Culvert Pipe. __71x47-Inch Each 
18-Inch _| Each . 52175 Corrugated Steel Pipe Cattle Pass LF. 

52148 Steel Apron Endwalls for Culvert Pipe, 52201 Reinforced Concrete Culvert Pipe, Class HI, 

2h-lnch <= _Each 12-Inch L.F. 

i 52149 Steel Apron Endwalls for Culvert Pipe, . 52202 Reinforced Concrete Culvert Pipe, Class HI, 
i 24-Inch Each 15-Inch LF 

. i 52150 Steel Apron Endwalls for Culvert Pipe, 52203 Reinforced Concrete Culvert Pipe, Class HL, 

30-Inch Each 18-Inch LE. 

‘ 52151 Steel Apron Endwalls for Culvert Pipe, 52204 Reinforced Concrete Culvert Pipe, Class II, 

36-Inch Each 21-Inch LF. 

52152 Steel Apron Endwalls for Culvert Pipe, 52205 Reinforced Concrete Culvert Pipe, Class II, 
| 42-Inch Each 24-Inch LF. 

52153 Steel Apron Endwalls for Culvert Pipe, 52206 Reinforced Concrete Culvert Pipe, Class HI, 
48-Inch __ | Each 27-Inch LF. 

52154 Steel Apron Endwalls for Culvert Pipe, 52207 Reinforced Concrete Culvert Pipe, Class HI, 

. 54-Inch ; _| Bach 30-Inch LF. 
52155 Steel Apron Endwalls for Culvert Pipe, 52209 Reinforced Concrete Culvert Pipe, Class III, 

| _60-Inch Each 36-Inch LF. | 

52157 Steel Apron Endwalls for Culvert Pipe, 52210 Reinforced Concrete Culvert Pipe, Class HII, | 
_72-Inch Each _ 42-Inch LF. 

52159 Steel Apron Endwalls for Culvert Pipe, 52211 Reinforced Concrete Culvert Pipe, Class HI, 
: 84-Inch __ _ _Each 48-Inch LF. 
52161 Steel Apron Endwalls for Pipe Arch, 52212 Reinforced Concrete Culvert Pipe, Class HI, 

W7xt3-Inch Each . 54-Inch LF. 
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SCHEDULE OF BIDE: MS Continued | SCHEDULE OF BID ITEMS —- Continued 

Item —— ‘ Item 

No. si OM ren URI No. Unit 
52213 Reinforced Concrete Culvert Pipe, Class HII, 52237 Reinforced Concrete Culvert Pipe, Class IV, 

60-Inch | 60-Inch LF. 

52214 Reinforced Concrete Culvert Pipe, Class HI, $2238 Reinforced Concrete Culvert Pipe, Class 1V, 

66-Inch _ LF 66-Inch __ LF. 
52215 Reinforced Concrete Culvert Pipe, Class TH, 52239 Reinforced Concrete Culvert Pipe, Class IV, | 

72-Inch A 72-Inch LF. ! 

52216 Reinforced Concrete Culvert Pipe, Class II, §2240 Reinforced Concrete Culvert Pipe, Class IV, . 

| 78-Inch ; LF. 78-Inch LF. 
52217 Reinforced Concrete Culvert Pipe, Class HI, 52241 Reinforced Concrete Culvert Pipe, Class IV, 

84-Inch LLP __84-Inch LF. 

$2218 Reinforced Concrete Culvert Pipe, Class HI, 52244 Reinforced Concrete Culvert Pipe, Class V, 
90-Inch LF. 12-Inch L.F. 

52219 Reinforced Concrete Culvert Pipe, Class III, 52245 Reinforced Concrete Culvert Pipe, Class V, 

i 96-Inch _| LF 15-Inch LB. 

52220 Reinforced Concrete Culvert Pipe, Class HT, 52246 Reinforced Concrete Culvert Pipe, Class V, 

102-Inch _ LF, 18-Inch LF. 

f 52221 Reinforced Concrete Culvert Pipe, Class HI, 52247 Reinforced Concrete Culvert Pipe, Class V, 

; 108-Inch LF. | 21-Inch LF. 
: 52225 Reinforced Concrete Culvert Pipe, Class 1V, 52248 Reinforced Concrete Culvert Pipe, Class V, 

12-Inch LF. 24-Inch LF. : 

52226 Reinforced Concrete Culvert Pipe, Class IV, 52249 Reinforced Concrete Culvert Pipe, Class V, 
15-Inch L.F. 27-Inch LF. 

: 52227 Reinforced Concrete Culvert Pipe, Class 1V, 52250 Reinforced Concrete Culvert Pipe, Class V, 
| 18-Inch L.F. 30-Inch LF. 

52228 Reinforced Concrete Culvert Pipe, Class IV, 52252 Reinforced Concrete Culvert Pipe, Class V, 

21-inch LF. 36-Inch LE; 

52229 Reinforced Concrete Culvert Pipe, Class IV, $2253 Reinforced Concrete Culvert Pipe, Class V, 

24-Inch . LF. 42-Inch LF. 

52230 Reinforced Concrete Culvert Pipe, Class IV, , 52254 Reinforced Concrete Culvert Pipe, Class V, 

27-Inch . _ LF. 48-Inch LF. 

52231 Reinforced Concrete Culvert Pipe, Class IV, $2255 Reinforced Concrete Culvert Pipe, Class V, 

30-Inch _ LF. ‘ 54-Inch LF. 
52233 Reinforced Concrete Culvert Pipe, Class IV, 52256 Reinforced Concrete Culvert Pipe, Class V, 

36-Inch LF. 60-Inch LF. : 

52234 Reinforced Concrete Culvert Pipe, Class IV, 52257 Reinforced Concrete Culvert Pipe, Class V, 
42-Inch _ LF. 66-Inch _ LF. 

$2235 Reinforced Concrete Culvert Pipe, Class IV, 52258 Reinforced Concrete Culvert Pipe, Class V, 
48-Inch _ LE 72-Inch LF. 

52236 Reinforced Concrete Culvert Pipe, Class IV, $2259 Reinforced Concrete Culvert Pipe, Class V, 

54-Inch LF. ‘ 84-Inch LF. 
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SCHEDULE OF BID Li EMS — Continued | SCHEDULE OF BID ITEMS —- Continued 

Item ,- Item 
No. em it No. Item Unit 
52260 Reinforced Concrete Apron Endwalls for 52412 Salvaged Culvert Pipe, 42-Inch LF. . “ulvert Pi “Inc om g ps 

| Culvert Pipe, b2tneh seach _. 52413 | Salvaged Culvert Pipe, 48-Inch LE. 
$2261 Reinforced Concrete Apron Endwalls for 52414 Salvaged Culvert Pipe, 54-Inch LF 

Culvert Pipe, 15-lach ee | Each i Se 2 See 
52262 Reinforced Concrete Apron Endwalls for 2ai5 alvaged Culvert Pipe, 60cIneh i ER 

Culvert Pipe, 18-Inch x Bac $2416 Salvaged Culvert Pipe, 66-Inch LF 

52263 | Reinforced Concrete Apron Endwalls for 52417 _| Salvaged Culvert Pipe, 72-Inch PoE 
Culvert Pipe, 21-Inch _ Each 52418 | Salvaged Culvert Pipe, 78-Inch L.F. 

52264 Reinforced Concrete Apron Endwalls for 52419 Salvaged Culvert Pipe, 84-Inch LF 

Culvert Pipe, 24-Inch _| Each 52420 Salvaged Culvert Pipe, 90-Inch LF 
52265 Reinforced Concrete Apron Endwalls for 52421 Salvaged Culvert Pipe, 96-Inch LF. 

Culvert Pipe. 27-Inch 0 Each $2422 Salvaged Culvert Pipe, 102-Inch LF. 
$2266 Reinforced Concrete Apron Endwalls for 52423 Salvaged Culvert Pipe, 108-Inch LF i Culvert Pipe, 30-Inch Each as Sie TCuninsied Seles Achy = 

5 52267 Reinforced Concrete Apron Endwalls for 52430 uta teel Pipe Arch, LF. 
: Culvert Pipe, 36-Inch _ _Each Sin s 1G dSicel PineAveh eee 

{ 52268 Reinforced Concrete Apron Endwalls for 3 ee Steel Pipe Arch, LF 
1 Culvert Pipe, 42-Inch Each —— = a 

oe * as i — 52432 Salvaged Corrugated Steel Pipe Arch, 
$2269 Reinforced Concrete Apron Endwalls for 25x16-Inch LE 

Culvert Pipe, 48-Inch ___ Fach ____ 52433 | Salvaged Corrugated Steel Pipe Arch ~ : 52270 Reinforced Concrete Apron Endwalls for re coe Seer TPE Brel LF. 
Culvert Pipe, 54-Inch | Bach Sua Aten aus paz Ace —— 

52271 Reinforced Concrete Apron Endwalls for Salvaged Corrugate tel Pipe Arch, L-F. 
Culvert Pipe, 60-Inch ______| Each 52438 Ss G ed Sical Bing Ach, a 

52272 Reinforced Concrete Apron Endwalls for Both Reet Pipeisechs LF. 
_ Culvert Pipe, 66-Inch | Each s4i6 Sikaeed C [Sled PincAvch a 

52273 | Reinforced Concrete Apron Endwalls for wie ie 
_Culvert Pipe, 72-Inch_ Each 07 Salvaecd C 4 Sccl Pipe Arch a 

52274 | Reinforced Concrete Apron Endwalls for foes ee LF 
spot aes Pipe, Bt tnch____} Fach _ 52438 | Salvaged C d Steel Pipe Arch 7 52275 | Reinforced Concrete Pipe Cattle Pass | «LF. - uaa Le 
52403 Salvaged Culvert Pipe: (2th oP . 52439 Salvaged Corrugated Steel Pipe Arch, 
52404 Salvaged Culvert Pipe, 1S-Inch LE _ 72x44-Inch LF. 
52405 Salvaged Culvert Pipe, 18-Inch _ LF _ 52445 Salvaged Pipe Cattle Pass LF. ‘ 

52406 __} Salvaged Culvert Pipe, 2t-Inch 0 PL $2503 Corrugated Aluminum Culvert Pipe, 12-Inch | L.F 
$2407 Salvaged Culvert Pipe, 24-Inch Jr 52504 Corrugated Aluminum Culvert Pipe, 15-Inch | L.F. 
52408 | Salvaged Culvert Pipe, 27-Inch __ LE 52505 Corrugated Aluminum Culvert Pipe, 18-Inch | LF. 
52409 _Salvaged Culvert Pipe, 30-Inch | LF. 52506 Corrugated Aluminum Culvert Pipe, 2t-Inch | L.F. 
$2410 Salvaged Culvert Pipe, 33-Inch _ LF. 52507 Corrugated Aluminum Culvert Pipe, 24-Inch_ | L.F. 

i 52411 Salvaged Culvert Pipe, 36-Inch IL LF \ 52508 Corrugated Aluminum Culvert Pipe, 30-tnch_| L.F. 
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SCHEDULE GF BIB PL NS —— Coasinued SCHEDULE OF BID ITEMS — Continued 

Item 7 Item 
No. cess UCM rs crt AM es No. Item Unit 
$2509 Corrugated Aluminum Culvert Pipe, 36-Lach | LF. 52708 Structural Plate Pipe, 144-Inch LF. 
52510 Corrugated Aluminum Culvert Pipe, 42-Inch_ | LF. 52709 Structural Plate Pipe, 156-Inch LF. 

52511 Corrugated Aluminum Culvert Pipe, 48-Inch | LF 52710 Structural Plate Pipe, 168-Inch LF. 

52512 Corrugated Aluminum Culvert Pipe, 54-Inch [LF 52711 Structural Plate Pipe, 180-Inch LF 

52513 Corrugated Aluminum Culvert Pipe, 60-Inch | EF. $2721 Structural Plate Pipe Arch, 6-Ft. Span LE | 

52514 Corrugated Aluminum Culvert Pipe, 72-Inch J LF 52722 Structural Plate Pipe Arch, 7-Ft. Span LF 

52515 Corrugated Aluminum Culvert Pipe, 84-Inch | LF. 52723 _ Structural Plate Pipe Arch, 8-Ft. Span LF 

$2550 Metal Apron Endwalls for Aluminum Culvert $2724 Structural Plate Pipe Arch, 9-Ft. Span LF. 
| Pipe, 12-Inch _ Each $2725 | Structural Plate Pipe Arch, 10-Ft. Span LF. 

52551 Metal Apron Endwalls for Aluminum Culvert | 52726 Structural Plate Pipe Arch, 11-Ft. Span LF 

ae Pipe, 15-Inch Fach ___ 52727 Structural Plate Pipe Arch, 12-Ft, Span LF. 
52552 Metal Apron Fndwalls for Aluminum Culvert ~ = ES errr 

_ Pipe, 18-Inch _ | Each 52728 Structural Plate Pipe Arch, 13-Ft. Span LE. 

52553 | Metal Apron Endwalls for Aluminum Culvert 52729 _} Structural Plate Pipe Arch, 14-Ft. Span _ LF. 
_| Pipe, 21-Inch 7 [Fach 52730 Structural Plate Pipe Arch, 15-Ft. Span LF. 

52554 Metal Apron Endwalls for Aluminum Culvert 52731 | Structural Plate Pipe Arch, 16-Ft. Span LF 
_ Pipe, 24-Inch epee alg $2732 Structural Plate Pipe Arch, 16.5-Ft. Span LE 

52585 Metal Apron Endwalls for Aluminum Culvert 60101 Concrete Curb, Type A LF. 

————} Pipe, 30-Ineh df ach 60102 _| Concrete Curb, Type D te 
52556 il Ape Rabie Aluminum C ent a 0103 | Concrete Curb, Type G —_ LF 

52557 | Metal Apron Endwalls for Aluminum Culvert $0104 | _Conerete Curb, Type) __ ER 
_Pipe, 42-Inch Each 60119 Concrete Curb and Gutter, 18-Inch, Type A LF . 

52558 Metal Apron Endwalls for Aluminum Culvert 60120 LF. 
_ Pipe, 48-Inch Each 60123 Concrete Curb and Gutter, 30-Inch, Type A LF. 

: 52559 Metal Apron Endwalls for Aluminum Culvert 60133 LF. 
| Pipe, 54-Inch Each 60135 LF 

: | 52560 Metal Apron Endwalls for Aluminum Culvert | 60136 LF 

t 52561 Metal Apron Endwalls for Aluminum Culvert 
Pipe. 72-Inch Each 60150 Concrete Curb and Gutter, 30-Inch, Type L LF. 

52562 | Metal Apron Endwalls for Aluminum Culvert 60160 _| Concrete Curb and Gutter, 36-Inch, Type A__| L-F. 
. Pipe, 84-Inch Each 60170 Concrete Curb and Gutter, 36-Inch, T. D LF. 

52701 Structural Plate Pipe, 60-Inch LF. 60204 Concrete Sidewalk, 4-Inch SF. : 

52702 Structural Plate Pipe, 72-Inch LF _ 60205 Concrete Sidewalk, 5-Inch SF. 

$2703 Structural Plate Pipe. 84-Inch LF 60206 Concrete Sidewalk, 6-Inch SF. | 

52704 Structural Plate Pipe, 96-Inch LF 60210 Concrete Loading Zone_ | S.F. 
52705 Structural Plate Pipe, 108-Inch JL 60215 | Concrete Steps SF 
$2706 _| Structural Plate Pipe, 120-Inch | 60224 | Concrete Safety Islands SF 
52707 Structural Plate Pipe, 132-Inch LF 60301 Concrete Barrier LF. 
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SCHEDULE OF BIDEL 5 Conicued \ SCHEDULE OF BID ITEMS — Continued 
Sea raereeeerrenerce = = = Sara ee \ —>——~£ESS——SEES 

Item Ttem 

NO Err lye MOM, ‘ ee ADH sas No, ——ttem Unit 
60404 Slope Paving, Concrete SY 60734 ABS Composite Pipe Storm Sewer, 10-Inch LE. 

60405 Slope Paving, Crushed Aggregate SY. 60735 ABS Composite Pipe Storm Sewer, 12-Inch | LF 
60503 Mortar Rubble Ditch Checks _ cy. 60736 ABS Composite Pipe Storm Sewer, 15-Inch LF: 
60504 Concrete Ditch Checks CY 60801 Reinforced Concrete Pipe, Class If, Storm i 

coe | Ripap Gs AE) Ge ee es LE | ; a einforced Concrete Pipe, Class I, Storm 
60602 __} Heavy Riprap EY Sewer, 15-Inch LF 
60603 pO RA Va ‘ 60803 Reinforced Concrete Pipe, Class 11, Storm 
60701 Nonreinforced Concrete Pipe, Class 1, Storm Sewer, 18-Inch LF 

seine SEWER CoC / 60804 | Reinforced Concrete Pipe, Class I, Storm 
60702 Nonreinforced Concrete Pipe. Class 1, Storm Sewer. 21-lach LF 

esse BEM a pe a Eo es 60805 Reinforced Concrete Pipe, Class 11, Storm 
60703 Nonreinforced Concrete Pipe, Class 1, Storm ; Sewer, 24-Inch LF 

gece cof SEE Ty LO EIN ees spo ee I ay 60806. Reinforced Concrete Pipe, Class Uf, Storm 
60704 Nonreinforced Concrete Pipe, Class 1, Storm Sewer, 27-Inch . LF. 

sp OO CD ais 60807 Reinforced Concrete Pipe, Class I, Storm 
60705 Nonreinforced Concrete Pipe, Class 1, Storm Sewer, 30-Inch LAF. 

| Sewer, 1S-Inch Le _ 60809 | Reinforced Concrete Pipe, Class I, Storm 
60706 Nonreinforced Conercte Pipe, Class ft, Storm t Sewer, 36-Inch LF. 

Sewer, 18-Inch 0 60810 Reinforced Concrete Pipe, Class If, Storm 
60707 Nonreinforced Concrete Pipe, Class 1, Storm Sewer, 42-Inch LF. 

| Sewer, 2t-Inch 0 60811 Reinforced Concrete Pipe, Class I, Storm 
60708 Nonreinforced Concrete Pipe, Class 1, Storm Sewer, 48-Inch LF. 

| Sewer, 24-Inch 60812 Reinforced Concrete Pipe, Class Il, Storm 
60711 Nonreinforced Concrete Pipe, Class HE, Storm i Sewer, 54-Inch LF 

Goo | Sewer; Geinch EP cscs 60813 Reinforced Concrete Pipe, Class 1, Storm 
60712 Nonreinforced Concrete Pipe, Class 11, Storm __Sewer, 60-Inch LF. 

paSewery BEN Mc ee ae EBs 60814 | Reinforced Concrete Pipe, Class I, Storm 
i 60713 Nonreinforced Concrete Pipe, Class HI, Storm Sewer, 66-Inch LF. 

, 1 as Sewer, }0-Inch 60815 Reinforced Concrete Pipe. Class I, Storm 
i 60714 Nonreinforced Concrete Pipe, Class HI, Storm Sewer, 72-Inch LE: 

; Sewer, W2-Inch ao 60816 Reinforced Concrete Pipe, Class If, Storm 
| 60715 Nonreinforced Concrete Pipe, Class HI. Storm Sewer, 78-Inch LF 

| — | Sewer, Sdnch 60817 Reinforced Concrete Pipe, Class 1, Storm 
i 60716 Nonreinforced Concrete Pipe, Class HL, Storm Sewer, 84-Inch LE. 

| | Sewer, R-Inch 60818 Reinforced Concrete Pipe, Class H, Storm : 
4 60717 Nonreinforced Conercte Pipe, Class HI, Storm ; | Sewer, 90-Inch LF. 

i | Sewer, 2h-Inch 60819 Reinforced Concrete Pipe, Class H, Storm 
60718 Nonreinforced Concrete Pipe, Class HH, Storm i —_____| Sewer, 96-Inch LF... 

| Sewer, 24-inch i 60820 Reinforced Concrete Pipe, Class H, Storm 

60733 __] ABS Composite Pipe Storm Sewer, 8-Inch J LF Sewer, 102-Inch LF 
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SCHEDULE Gt BID it. vis Coteiiaed SCHEDULE OF BID ITEMS — Coatinued 

Item ms lem 

No PO tem nit No. Item Unit 
60821 Reinforced Concrete Pipe, Class H, Storar 60845 Reinforced Concrete Pipe, Class HI, Storm 

| Sewer, W08-Inch 0 _ Sewer, 108-Inch LE. 
60825 Reinforced Concrete Pipe, Class 1H, Storm 60850 Reinforced Concrete Pipe, Class [V, Storm 

Sewer, 12-Inch CF Sewer, 12-Inch Lr. 
60826 Reinforced Concrete Pipe, Class HII, Storm 60851 Reinforced Concrete Pipe, Class 1V, Storm 

Sewer, 1S-Inch Sewer, 15-Inch LF. 

60827 Reinforced Concrete Pipe, Class HI, Storm 60852 Reinforced Concrete Pipe, Class 1V, Storm 
Sewer, 18-inch LF. _ Sewer, 18-Inch LF. 

60828 Reinforced Concrete Pipe, Class III, Storm 60853 Reinforced Concrete Pipe, Class IV, Storm 
Sewer, 21-Inch _ | LF Sewer, 21-Inch 7 LF. 

60829 Reinforced Concrete Pipe, Class II, Storm 60854 Reinforced Concrete Pipe, Class IV, Storm 
_ Sewer, 24-Inch . LF Sewer, 24-Inch LF. 

60830 Reinforced Concrete Pipe, Class IH, Storm 60855 Reinforced Concrete Pipe, Class 1V, Storm 

_____| Sewer, 27-fmeh Sewer, 27-Inch LF. 
60831 Reinforced Concrete Pipe, Class IH, Storm 60856 Reinforced Concrete Pipe, Class 1V, Storm 

Sewer, 30-Inch LF Sewer, 30-Inch 7 LF. 

60833 Reinforced Concrete Pipe, Class U1, Storm 60858 Reinforced Concrete Pipe, Class 1V, Storm 

Sewer, 36-Inch_ de F. Sewer, 36-Inch LE 

60834 Reinforced Concrete Pipe, Class HI, Storm 60859 Reinforced Concrete Pipe, Class 1V, Storm 

Sewer, 42-Inch _ LF. Sewer, 42-Inch LF. 
60835 Reinforced Concrete Pipe, Class IH, Storm . 60860 Reinforced Concrete Pipe, Class 1V, Storm 

Sewer, 48-Inch LF Sewer, 48-Inch LF. 

60836 Reinforced Concrete Pipe, Class III, Storm 60861 Reinforced Concrete Pipe, Class IV, Storm 

Sewer, $4-Inch _ LF. Sewer, 54-Inch L.F. 

60837 Reinforced Concrete Pipe, Class HI, Storm - 60862 Reinforced Concrete Pipe, Class I1V, Storm 
__ Sewer, 60-Inch L.F. Sewer, 60-Inch L.F. 

60838 Reinforced Concrete Pipe, Class 1, Storm 60863 Reinforced Concrete Pipe, Class 1V, Storm 

__ Sewer, 66-Inch L.F. Sewer, 66-Inch L.F. 

60839 Reinforced Concrete Pipe, Class HI, Storm 60864 Reinforced Concrete Pipe, Class 1V, Storm 

cies SEWER TONG EBs Sewer, 72-Inch a 
60840 Reinforced Concrete Pipe, Class HH, Storm 60865 Reinforced Concrete Pipe, Class }V, Storm 

| Sewer, 78-Inch _ so : Sewer, 78-Inch LF. 

60841 Reinforced Concrete Pipe, Class I, Storm 60866 Reinforced Concrete Pipe, Class 1V, Storm 
_ Sewer, 84-Inch a Jiro Sewer, 84-Inch L.F. 

’ 60842 Reinforced Concrete Pipe, Class HI, Storm 60870 Reinforced Concrete Pipe, Class V, Storm 
Sewer, 90-Inch _ LF, Sewer, 12-Inch LF. 

60843 Reinforced Concrete Pipe, Class If, Storm : 60871 Reinforced Concrete Pipe, Class V, Storm 

Sewer, 96-Inch LF ( Sewer, 15-Inch LF. 

. 60844 Reinforced Concrete Pipe, Class I, Storm : 60872 Reinforced Concrete Pipe, Class V, Storm 
Sewers MOQ UO snopes cee ress i LF s _ Sewer, 18-Inch LF. 
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SCHEDULE GF HED Then Coatinncd | SCHEDULE OF BID ITEMS —- Continued 
ee ee op paces ee 

Item - : _ Item 
No. tem Unit 1 No. Item Unit 

60873 Reinforced Concrete Pipe, Class V, Storin 61103 Each 
Sewer, 21-Inch eee} fb Fs, 61105 Catch Basins, Type 5 Each 

60874 Reinforced Concrete Pipe, Class V, Storm 61110 Manholes, Type | Each 
—___} Sewer, 24-Inch 6111) Manholes, Type 2 | Bach 
60875 Reinforced Concrete Pipe, Class V, Storm 61112 Manholes, Type 3 Each 

Sewer, 27-Inch LF a 
60876 | Reinforced Concrete Pipe. Class V.Storm | Stil} Manholes, Type 5 bach Sewer, 30-Inch | ur ; G1115__| Manholes, Type 6 Each 
60878 Reinforced Concrete Pipe, Class V, Storm a $1121 | Inlets, Type 1 ef Each 

Sewer, 36-Inch _ Leo 61122 Inlets, Type 3 _ _Each 
60879 Reinforced Concrete Pipe. Class V. Storm 61123 Inlets, Type 8 Each 

_Sewer, 42-Inch a L.F 61124 Inlets, Type 9 Each 
60880 Reinforced Concrete Pipe, Class V, Storm 61125 Inlets, Type 10 Each 

Sewer, 48-Inch 0 61126 | Inlets, Type 11 _ Each 
60881 Reinforced Concrete Pipe, Class V, Storm 61127 Reconstructing Catch Basins Each 

cr Lea 61128 | Reconstructing Manholes | Bach crete Pi as 
Sewer Inch 61129 | Reconstructing Inlets | ach 

60883 ‘ Reinforced Concrete Pipe, Class V, Storm S131 Catch Basin Covers, Type A Each 
Sewer, 66-Inch LE 61132 Catch Basin Covers, Type B _| Each 

60884 Reinforced Concrete Pipe, Class V, Storm 61133 Catch Basin Covers, Type C Each 
Sewer, 72-Inch 61135 Catch Basin Covers, Type F Each 

60921 Relaid Storm Sewer, 6-Inch LF _ 61137 Catch Basin Covers, Type H Each 
60922 Relaid Storm Sewer, 8-Inch_ _LF : 61140 Catch Basin Covers, Type WM Each 
60923 | Relaid Storm Sewer, 10-Inch | CLF 61147 | inlets, Type2 SS SS™S™S~™~*@ Cac 
60924 | Relaid Storm Sewer, 12-Inch _ | Le 61151 | Manhole Covers, Type} ——SSSSS~SY Each 
60925 | Relaid Storm Sewer, 1S-Inch CLE 61152 Each 
60926 Relaid Storm Sewer. 18-Inch | LF. 61153 Manhole Covers, Type L Each 
60927 Relaid Storm Sewer, 21-Inch tLe 61154 Manhole Covers, Type M Each 
60928 | Relaid Storm Sewer, 24-Inch_ TCL. 61161 | Inlet Covers, TypeASSSS~*Y'Cach 

60930 Relaid Storm Sewer, 30-Inch TL 61162 Inlet Covers, Type B Each 
60932 Relaid Storm Sewer, 36-Inch ee Os On 61163 Inlet Covers, Type C Each 
60933 | Relaid Storm Sewer, 42-Inch | bE 61165 Inlet Covers, Type F Each 
60934 Relaid Storm Sewer, 48-Inch TLR 61167 Inlet Covers, Type H Each . 
60936 _Relaid Storm Sewer, 60-Inch_ TLL 61170 Inlet Covers, Type MS Each : 
60938 __| Relaid Storm Sewer, 72-Inch _ [ir 61171 Each 

60940, Relaid Storm Sewer, 84-Inch ULF 6118) Adjusting Catch Basin Covers Each 
61101 | Catch Basins, Type ach 61182 anhole Covers Each 
61102 Catch Basins, Type2 Each 61183 Adjusting Inlet Covers Each 
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SCHEDULE OF Bis craMiS OC vtinaed | SCHEDULE OF BID ITEMS — Continued 
—— — ———S—— SS j eed 
Item i Item 

No — dems oP Unit : No. Item Unit 
61201 _Pipe Underdrain, 6-Inch fbr $ 61332 Nonmetallic Conduit, 1-1/4-Inch LF. 
61202 | Pipe Underdrain, 8-Inch 61333 Nonmetallic Conduit, 1-1/2-Inch L.F. 

61203 | Pipe Underdrain, 10-Inch ' 61334 Nonmetallic Conduit, 2-Inch LF. 

61204 Pipe Underdrain, }2-Inch 61335 Nonmetallic Conduit, 2-1/2-Inch LF. 
61205 | Pipe Underdrain, 15S-Inch 61336 Nonmetallic Conduit, 3-Inch LF. 
61206 Pipe Underdrain, 18-Inch 61337 Nonmetallic Conduit, 4-Inch__ LF. | 
61207 Pipe Underdrain, 2t-Inch : 61403 Cable Guard Fence PLP 
61211 Pipe Underdrain, Unperforated, 6-Inch | LF ‘ 61405 __ | Anchorages for Cable Guard Fence Each 

61212 | Pipe Underdrain, Unperforated, 8-Inch PLP ' 61406 | Anchorages for Steel Plate Beam Guard __| Each 
61213 _Pipe Underdrain, Unperforated, 10-Inch J] LF 61408 | Steel Plate Beam Guard, Class A LF. 
61214 _Pipe Underdrain, Unperforated, 12-Inch_——_ | LF. 61409 Steel Plate Beam Guard, Class Bo LP. 

61215 _Pipe Underdrain, Unperforated, 15-Inch | LF —_ 61411 Steel Plate Beam Median Guard L.F. 

61216. Pipe Underdrain, Unperforated, 18-Inch | LPL 61415 | Salvaged Guard Fence, Cable Type ___._|_LLF. 

61217 | Pipe Underdrain, Unperforated, 21-Inch | LF 1416 | Salvaged Guard Fence, Steel Beam Type _ LF. 
61220 _| Pipe Underdrain, Drain Tile, 4-Inch LR SIAL | Marker POS ct Bach 

61221 | Pipe Underdrain, Drain Tile, S-Inch PLE O1422__| Marker Posts for Right-of-Way Each 
61222__| Pipe Underdrain, Drain Tile, 6-Inch LR $1501 Timber Rail Guard Fence LF. 
61223 | Pipe Underdrain, Drain Tile, 8-Inch LF 61502 Treated Timber Curb Each 
61224 “Pipe Underdrain, Drain Tile, 10-Inch | LF / 61503 Timber Guard Posts i Each 

61225 | Pipe Underdrain. Drain Tile, 12-Inch J LF $1504 Rustic Marker Posts 0 _| Each 
61226 | Pipe Underdrain, Drain Tile, 14-Inch LE G1510 | Wisconsin Historical Marker LS, 
61227 Pipe Underdrain, Drain Tile, 15-Inch LE 6tS1I Wisconsin Historical Markers, 
61228 | Pipe Underdrain, Drain Tile. 16-Inch | LE etseg.} Project LS 
61229 | Pipe Underdrain, Drain Tile, 18-Inch_ | LE $160 Woven Wire Fence pe =A be Sree esain, Crain es Sane! 5ST 61604 Chain Link Fence, Type A, 4 Ft. LF. 

61230 Pipe Underdrain, Drain Tile, 21-Inch_ | LF. Sara : : 
61231 | Pipe Underdrain, Drain Tile, 24-Inch LF $1605 _1_Chain Link Fence, Type A, 5 Ft. LE 
61232 | Pipe Underdrain, Drain Tile, 30-Inch [ir $1606 _}_Chain Link Fence, Type A, 6 Ft. LF. 2 erdraifi Déain Tile, 30-1 = \ 61607 Chain Link Fence, Type A, 7 Ft LF 
61309 _}_ Metallic Conduit, 3/4-Inch __ ee \ 61608 | Chain Link Fence, Type A, 8 Ft LF 
S130 | Metallic Conduit, t-tmch : 61610 | Chain Link Fence, Type B,4Ft. Sd LF. 
613ul Metallic C Conduit, 13/4 Tach en os cs 61611 Chain Link Fence, Type B, 5 Ft. — LE 

61312 Metallic Conduit, 1-1/2-Inch _ L f _ 61612 Chain Link Fence, Type B, 6 Ft LF. 

$1313 _| Metallic Conduit, 2-Inch 0A 61613 | Chain Link Fence, Type B, 7 Ft. LE 
61314 _} Metalic Conduit, 2-1/2-nch___L LF, 61614 | Chain Link Fence, Type B, # Ft Le | 
61315 | Metallic Conduit, 3-Inch 61620 En eter a 
61316 _} Metallic Conduit, 4-Inch { et seq Chain Link Fence, Gates, Feet __| Each 
61330 | Nonmetallic Conduit, 3/4-Inch PL | 61701 

6133! Nonmetallic Conduit, t-Inch 0 gtiseq Hauling C.Y Mi 
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SCHEDULE OF BID TLEMS Continued ___ SUEDULE OF BID ITEMS!-iContinued 
enna nn nnn { — oe —— — 

xen Item Unit 1 PN eh se OM caesar ec Uni 

61801 | Maintenance and Repair of Haul Roads | 1S | on | aa 
61802 | Maintenance and Repair of Havl Roads, is | a Weed Bote ad-docha?2 Fu. ___ Fach __ 

c| es cae ee ON a ere EN, 

S190 | Mottin | tS 63611 | Wood Pons, 6 Inctais fi | Bach 
of 63412__| Wood Posts, 4x6-Inchal6-Ft | Bach 
etseq | Mobilization, Project eee f ES | 63413] Wood Posts, 4x6-Inchxl8-Ft. 0 | Each 
62001 Concrete Corrugated Median 0 PE SE ‘ 63414 | Wood Posts, 4x6-Inchx20-Ft. _}Each 
62101 __| Landmark Reference Monuments | Each 63415 _| Wood Posts, 4x6-Inchx22-Ft_ Each 
62110__| Landmark Reference Monuments and Covers | Fach $3502 _| High-Strength Structural Steel, Sign Supports Lb. 

62201 Bituminous Concrete Curb ee Leo 63601 | Concrete Masonry, Sign Supports ICY. 

62301 | Calcium Chloride Surface Treatment | Ton 63605 | Bar Steel Reinforcement, Sign Supports | Lb. 
6240) | Water | Mal 63701 | Signs, Typet SE 
6250) | Topo! SY 63702 _| Signs, Type M, Reflective SE 
62502 | Topsoil : wocececiesf OV a 63703 | Signs, Type I, Non-Reflective SF 
62505} SaWaped TORN se nersiacelf Maas 63704_|_ Signs. Type tS 
62602 Peat Humus visiteurs | SVs 63705 _| Signs, VypeWV SE 
62702__| Mulching sonnets nies amatnasnis ON B sco 63801 | Moving Signs 0S 
62703 | Mulching __ Be Ton 63802 a 
62802 Erosion Mat | sy gtseq_} Moving Signs, Project YS 

: 62810 | Erosion Bales stststs~<—~idCWR ach oo Removing Signs 0S 
eee eee ~ 3 

62902__| Fertilizer, Type A cent OS, | cisen Removing Signs, Project is 
: 62905 Fertilizer, Type Bo Cut | es 9 7am 

ea6ia 1 apeiealegral: | 63810 | Revising Signs oS 62911 | Agricultural Limestone Treatment Ton | rec 2H — 

$2002 __}. Seeding ne RO | etseq _| Revising Signs, Project ES 
$3101 ___} Sodding _. ~ PSY 63815__| Erecting State-Owned Signs LS 63201 | 63816 | Erecting State-Owned Signs. et seq _ Trees, (Species and Size) 2 Fach etseq | Project 
63261 : 63901 Drill Hole in Earth, 6 Inch LF ets] Shu, (Species apd Sie) | St 63002 | Dull Hole n Farh, Binch 
ceseq__ | Vines, (Species and § Fach 63903] Drill Hole in Fah. 10 Inch LE 
an lei ——"| Bae 63904 | Drill Hole in Earth, Hanch 
fe oe Fach 63905 | Drill Hole in Ruck, 4tnch 
63401 | Wood Posts. 4x4 Inchsiott | Bach $2206 4 _Drill Hole in Rock, 6-Ineh LE 

| 63402 _|_ Wood Posts, deadtnchal2 BU Bach $3207 _}_Drill Hote in Rock, 8-Ioch TL 
63403 | Wood Posts, 4x4 Inchul4 Ft . Fach 63208 {Dull Hole in Rock 10-fack 0 LB 
63404 | Wood Posts, ded tnchl6 ht Each $3909 _ {Drill Hole in Rock, (2Imch 0 
63408 | Wood Posts, ded InchaB Fach 3910 J Well Casing Pipe. 4 toch 

* 608 609
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SCMLDULE OF Bib inns C wittewed : SCHEDULE OF BID ITEMS — Continued 

Item | Item 
Noo} es ___ | Unit No. Mem it 
63911 Well Casing Pipe, 6-Inch _ {br | 64202 | Field Office, TypeB CS 
63912 | Well Casing Pipe, 8-Inch LF. 64210 Field Laboratory LS. 

63913 | Well Casing Pipe, 10-Inch OT | 64301 | Traffic Control _ [Ls 
63914 | Well Casing Pipe. 12-Inch \ 64302 | 
63917 | WellScreen i et seq. Traffic Control, Project CES 

63920 | Portland Cement for Grouting | Sack J 
63925 | Pump and Well Platform | Each 
63930 Wayside Well Shelter ss Each : 
63940 Test Pumping — __| Each 

64001 Lighting Units ia | Bach : 
64011 Underground Cable 0 | 
64021 i 

et seq. Sign Lighting, Structure —_______._| LS. ' 
64127 __| Sign Bridges, 20-Ft Span st Each 
64128 | Sign Bridges, 25-Ft. Span Each } 

64129 Sign Bridges, 30-Ft Span Each ' 

64130 Sign Bridges, 35-Ft.Span | Each 
64131 | Sign Bridges. 40-Ft Span 0 Bach 
64132 _ | Sign Bridges, 45-Ft Span | ach | 
64133 | Sign Bridges, S0-Ft. Span | Bach i 
64134 | Sign Bridges, 5S-Ft. Span Bach } 
64135 _| Sign Bridges, 60-Ft. Span Each 
64136 | Sign Bridges, 65-Ft. Span Each 
64137 __| Sign Bridges, 70-Ft. Span | Each 
64138 Sign Bridges, 75-Ft. Span _ Each 
64139 | Sign Bridges. 80-Ft Span Each 
64140 Sign Bridges, 85-Ft. Spans Each 
64142 Sign Bridges. 90-Ft. Span Each 
64143 | Sign Bridges, 95-Ft. Span Each | 
64144 _| Sign Bridges, 100-Ft. Span Each i 

64145 | Sign Bridges, 105-Ft. Span 0 Each 
64146 Sign Bridges, 110-Ft. Span Each | 
64147 __| Sign Bridges, 115-Ft. Span | Each ! 

64148 | Sign Bridges, 120-Ft. Span Each... | 
64160 __| Single Pole Sign Supports, One Sign _| Each | 
64165 Single Pole Sign Supports, Two Signs _| Each 
64170 | Sign Bridge, Structure LS 
64201 Field Office, Type A LS. 
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i STATE OF WISCONSIN 

DEPARTMENT OF TRANSPORTATION 

SS No. 1 
i DIVISION OF HIGHWAYS 

November 1981 
SUPPLEMENTAL SPECIFICATIONS 

Section 101. Definitions and Terms 

i Section 644. Pavement Markings 

These Supplemental specifications amend the provisions of the 
i Standard Specifications, Edition of 1981, and shall be construed to be 

a part thereof superseding any conflicting provisions therein 
applicable to the work under the contract. 

i 101 Definition and Terms. The list of abbreviations following the 
second paragraph of this section is supplemented as follows: 

i ITE Institute of Transportation Engineers 

644 Pavement Markings. This section is created to read as follows: 

t 644.1 Description. This work shall consist of the furnishing and 
application of reflectorized pavement markings at the locations and in 
accordance with the design and details indicated, all as shown on the 

i plans and provided by the contract. 

Pavement Marking shall consist of the furnishing and application 
i of reflectorized traffic stripes of the specified material, width and 

color to produce centerlines, no passing zone lines, lane lines and 
edgelines. 

{ Pavement Marking, Channelizing, shall consist of the furnishing 
and application of white, solid, reflectorized traffic stripes of the 

i specified material and width to produce channelizing lines. 

Pavement Marking, Railroad Crossings, shall consist of the furnishing 
and application of the required reflectorized symbols, letters and stripes 

i oz the specified white material, and yellow centerline and no-passing line 
when required, of similar material. Each unit shall include an RXR symbol 
and three transverse stripes. 

i Pavement Marking, Stop Line, shall consist of the furnishing and 

application of white, reflectorized stop line of the specified width 
i and material. 

Pavement Marking, Crosswalk, shall consist of the furnishing and 

application of white, reflectorized stripes of the specified width, 

i configuration and material.



i 2. 

i Pavement Marking, Arrows, shall consist of the furnishing and 

application of white, reflectorized arrow markings of the specified 
J configuration and material. . 

Pavement Marking, Words, shall consist of the furnishing and appli- 
cation of white, reflectorized letters forming the specified words and of 

i the specified material. 

Temporary Pavement Marking, Removable Tape, shall consist of furnishing, 

application and removal of reflectorized removable pavement marking tape to 
and from pavement surfaces designated to remain in place. 

i Temporary Pavement Marking, shall consist of furnishing and applica- 

i tion of reflectorized pavement markings to designated surfaces. 

Removing Pavement Markings shall consist of the removal of painted 

i or plastic traffic stripes or markings, except that the removal of markings 

applied under the item of Temporary Pavement Marking, Removable Tape, shall 

be incidental to such item. 

i 644.2 Materials. 

644.2.1 General. All materials used in the work shall conform to 
i the requirements specified for the class of material named. 

644.2.2 Permanent Pavement Markings. 

i 644.2.2.2 Hot Paint. Hot Paint shall conform to the requirements 
of one of the following materials. 

i Rapid dry paint as contained in Chapter II, Paints, Subsections A 

and B of the ITE Standard referenced in Subsection 644.2.2.1. 

i Type F traffic paint as contained in AASHTO Specification Designation: 

M 248. 

644,.2.2.3 Glass Spheres for Paint. The contractor shall furnish a : 
50-pound sample of spheres from each shipment when samples are required. 

Roundness will be tested by a Wald Roundness Tester. 

i Glass Spheres for use with paints conforming to the requirements of 

the ITE Standard shall meet the requirements of Chapter II, Properties 

of Glass Spheres for Reflectorization, of such Standard, except for test 

i procedure for roundness. 

Glass spheres for use with paints conforming to AASHTO Designation: 

M 248 shall meet the requirements of the Specification for Glass Beads 

used in Traffic Paint, AASHTO Designation: M 247, for Type I beads, except 

for sample size and test procedure for roundness.
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i 644.2.3.2 Reflectorized Paint. The paint shall not be premixed but 

should be commercially available paint intended for marking traffic lanes on 
either concrete or bituminous highways. Reflectorization of the paint shall 
be by means of glass spheres. The glass spheres shall be commercially available 

i spheres intended for use with pavement marking paint, with a minimum index of 
refraction of 1.5 and overall roundness of 70 percent. The color of the paint 
shall be yellow or white, as required on the plans. 

i 644.2.4 Testing and Certification. The contractor shall furnish to 
the engineer a Certificate of Compliance for temporary pavement marking 
material, including glass beads, which shall indicate the type of material 
and batch numbers. 

The contractor shall also furnish reports of actual tests for conformance 
j made by the manufacturer or a recognized testing laboratory on samples of 

permanent marking materials and glass spheres furnished for the work. The 
manufacturer shall identify on these reports the batch numbers to which the 

i test results apply. 

The engineer may also require samples of materials from the contractor. 

i 644.3 Equipment. 

644.3.1 Paint Equipment. Equipment used for applying paint shall be 
| approved by the Engineer. 

The paint tank or tanks on the marker shall have accurately calibrated 
i dipsticks or other means of measuring the quantity of paint in the tank. 

An adequate heating system shall be provided when applying Hot Paint which 
will achieve and maintain required, uniform application temperatures. 

i 644.3.2 Glass Sphere Equipment. Equipment for applying glass spheres 
shall be approved automatic, mechanical devices unless otherwise permitted 

i by the Engineer. 

644.4 Construction Methods. 

i 644.4.1 General. The pavement surface shall be dry and free from frost, 
as visually determined by the Engineer. Dust, dirt, glaze, gravel, debris 
or other materials which would prevent proper bonding of the marking to 
che pavement shall be removed by the contractor prior to application of 

i the marking. 

i 644.4,.2 Permanent Pavement Markings. 

644.4.2.1 General. Permanent pavement markings shall be placed as 
shown on the plans and within any specified time limits. 

i Permanent pavement markings shall comply with the pertinent 
requirements of Subsection 644,2.2.
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i 644.4.2.2 Painted Markings. The paint shall be applied at the 

rate recommended by the manufacturer within plus or minus ten percent as 
determined by quantitative measurements made of the area of line applied 
per unit volume of material. If no rate is specified by the manufacturer, 

i the paint will be applied at the rate of 16.5 gallons per mile of four-inch 
continuous stripe (wet film thickness of 15 mils), and glass spheres shall 
be applied at the rate of six pounds per gallon of paint of the drop-on 

j type and three pounds of glass spheres per gallon of paint of the combination 
type. 

The Engineer will compute the rate of application of paint and 
i spheres. If on any section the computed rate of application is less 

than 90 percent of the above values, the contractor will at his own 
cost and expense remark such section. Both the paint and the glass spheres 

i shall be applied at a uniform rate across the full width of the painted line. 

The contractor when applying Cold Paint shall place cones or other similar 
i traffic control devices on the wet lines immediately back of the marker at 

a rate of one cone per 250 feet or closer. When the lines are sufficiently 
dry to preclude any pick-up under traffic, the cones shall be promptly 

i removed. 

On highways open to traffic, the marker shall be preceded by a 
truck and followed by another truck to warn of the newly placed lines. 

i Each of these trucks shall be equipped with a Slow Moving Vehicle 
emblem, one or more flashing or revolving yellow lights showing to the 
front and rear, and signs to advise traffic of the wet line. On one-way 

i roadways, all work shall be done with the marker and other trucks operated 
in the direction of traffic on the roadway being painted. 

644.4.2.5 Miscellaneous. The locations for Pavement Marking; 
i Railroad Crossings, Stop Line, Crosswalk, Arrows or Words shall be laid 

out in the field by the Engineer at the time such markings are to be 
placed. 

i The construction methods used for these items of work shall conform 
to the pertinent foregoing requirements and to the following: 

i The finished markers shall be uniform and have well-defined edges 
and ends. They shall be straight and without waviness, or smoothly 

i curved as required by the plans. 

Railroad crossings designated for marking and located on highways 
without centerline pavement marking shall have the centerline and no 

i passing zone marked in conformance with the plans. The cost of marking 
the centerline shall be considered incidental to this item and no 
further payment will be made.
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i 644.5 Proving Period. A 90 day proving period shall apply to all , 

permanent plastic markings placed during each calendar month. The proving 
period shall commence on the last day of each month. During this period 

i the engineer will make such observations as are necessary to determine 
failure of the material. Should the termination of the 90 day proving period 

fall within the months of December, January, or February, the Engineer may 

I extend the proving period a minimum number of days necessary for changes in 

weather and/or road conditions to permit adequate observation of the markings 

in place. 

i If more than ten percent of any 2,000-foot section of marking, except 

miscellaneous marking, fails during the proving period for any reason, except 

for loss due to abrasion at private entrances or within intersections, that 

i section shall be repaired or replaced at the contractor's expense prior to 

final acceptance. For this purpose, each edge line, lane line or each combina- 

tion of center and no-passing lines shall constitute a separate section of 

i marking, measuring the marking through a 2,000-foot length of highway. All 

gore markings or turning lane markings at a single interchange or intersection 

shall constitute a separate section, regardless of length. 

| Failure of the material will be rated on the basis of the percentage of 

material remaining on the pavement at the end of the proving period. Percentage 

of the material remaining on the pavement will be the percentage of the area of 

i the stripe in which the substrate is not exposed. 

Each miscellaneous marking including channelizing lines, stop lines, 

crosswalks, railroad crossings, arrows and words will be evaluated for 

| failure as a unit. Any such markings determined by the engineer to have failed 

shall be repaired or replaced at the contractor's expense. 

| 644.6 Method of Measurement. The items of Pavement Marking; and Pavement 
Marking, Channelizing of the specified materials; Pavement Marking, Stop Line; 
and Pavement Marking, Crosswalk of the specified materials and widths; Temporary 

| Pavement Marking, Removable Tape; and Temporary Pavement Marking shall each 

be measured by the linear foot of line in place and accepted in accordance with 

the contract. 

i Removing Pavement Markings shall be measured by the linear foot of line 

removed in accordance with the contract, except that the removal of markings 

claced under the item of Temporary Pavement Marking, Removable Tape will not 

i oe measured for payment. 

The quantity of solid line to be paid for shall be the summation of the 

| linear feet of such line measured end to end of the line. The quantity of 

intermittent line to be paid for shall be the summation of the linear feet 

of such line derived by multiplying the nominal length of individual markings 

i of such line by the number of markings in the intermittent line end to end. 

The items of Pavement Marking, Railroad Crossings; Pavement Marking, 

Arrows, and Pavement Marking, Words, of the specified material or number shall 

i each be measured by the unit in place and accepted in accordance with the contract.
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i 644.7 Basis of Payment. The item of Pavement Marking (Material); Pavement 

Marking, Channelizing (Material); Pavement Marking, Stop Line (Material-Size); 

Pavement Marking, Crosswalk (Material-Size); Temporary Pavement Marking, 

i Removable Tape; Temporary Pavement Marking; or Removing Pavement Markings, 
as the case may be, measured as provided above, will each be paid for at 
the contract unit price per linear foot, which price shall be payment in full 

for furnishing, applying and protecting all materials, including reflectorization; 
j for removing as required; and for all labor, tools, equipment and incidentals 

necessary to complete the work in accordance with the contract. 

i The item of Pavement Marking, Railroad Crossings (Material); Pavement 

Marking, Arrows (Materials-Number); or Pavement Marking, Words (Material) 

as the case may be, measured as provided above, will each be paid for at the 

i contract unit price, which price shall be payment in full for furnishing, 

applying and protecting all materials, including reflectorization; and for 

all labor, tools, equipment and incidentals necessary to complete the work 
i in accordance with the contract. 

|



i EXXON ACCESS ROAD 

i SPECIAL PROVISIONS AND SUPPLEMENTAL INSTRUCTIONS 

Bid Item No. 20103 - Clearing H.A. 

i - All areas within the R/W shall be cleared. 

i Bid Item No. 20106 - Grubbing H.A. | 

- All areas within the R/W shall be grubbed. 

Bid Item No. 20503 - Unclassified Excavation C.M. 

i - Topsoil shall be stripped in all areas of cuts and fills and stockpiled. 
- Ditches shall be constructed first. 

- No overhaul will be paid for. 

i - Foundation preparation is incidental. 

| -- Special compaction in accordance with Para. 207.3.6.3 and Para. 207.3.6.4 
shall be required. 

i - No timber, brush or vegetation shall be placed in embankments or buried 
within the construction limits. 

- Removal of any unsuitable material found in the subgrade shall be replaced 
with suitable material found within the right-of-way and shall be paid as 
unclassified excavation. 

i Bid Item No. 20505 - Marsh Excavation C.M. 

- In accordance with Section 207.3.3. 

- Marsh excavation shall be disposed of along the adjacent fill slopes to 
i flatten the existing slopes and in suitable berms as designated by the Engineer. 

Bid Item No. 20811 - Select Borrow Excavation C.M. 

i ~ in accordance with Section 208. 

- Material shall have a maximum 15% P200 of that portion passing #4. 
- Fertilizing and seeding of material source site will be incidental. 

i - sleasurement and payment will be for material in place. 
- Special compaction in accordance with Para. 207.3.6.3 shall be required. 

| Sid item No. 30404 ~- Crushed Aggregate Base Course M.T. 

- Foundation preparation is incidental. 

- The method of measurement and payment shall be M.T. in place.: 
i - Material shall be crushed gravel base course and meet Gradation No. l-lst 

6" lift, No. 2-2nd 6"! lift, No. 3-shoulder gravel. 
- The Contractor shall identify his source of crushed aggregate base course, 

i in writing, with his bid. 

| - Special compaction in accordance with Para. 207.3.6.3 shall be required.



Bid Item No. 40701 - Bituminous Concrete Pavement M.T. 

i - Shall meet Gradation #2 for 2'' binder course for initial Stage lI. 

- Shall meet Gradation #3 for 1"' surface course to be placed after construction 
f is completed on the mine/mill complex. 

fj - Shall be 120-150 A.C. 

Bid Item No. 52205 - Reinforced Concrete Culvert Pipe Class III .61 (24"') L.M. 

i - Shall be in accordance with Section 520 and 522. 

i Bid Item No. 52206 - Reinforced Concrete Culvert Pipe Class III .68 (27"') L.M. 

i; - Shall be in accordance with Section 520 and 522. 

Bid Item No. 52264 - Reinforced Concrete Apron Endwalls for Culvert Pipe 

i -61 (24) Ea. 

- Shall be in accordance with Section 520 and 522. 

i Bid Item No. 52265 - Reinforced Concrete Apron Endwalls for Culvert Pipe 

-68 (27") Ea. 

, - Shall be in accordance with Section 520 and 522. 

| Bid Item No. 60104 ~ Concrete Curb, Type J_L.M. 

- Shall be in accordance with Section 601. 

i - Foundation preparation for bituminous safety island shall be included under 

chis pay item. 

Bid Item No. 60170 — Concrete Curb & Gutter, .914M (36"), Type D_ L.M. 

f - Snall be in accordance with Section 601. 

i Bid Item No. 60601 - Rip Rap S.M. 

~ Shall be in accordance with Section 606. 

i - Payment shall be by square meter for the surface area in place for a minimum 

depth of .30 meter. |



Bid Item No. 61406 - Anchorages for Steel Plate Beam Guard Ea. 

i —- Shall be in accordance with Section 601 and 614. 

, Bid Item No. 61408 - Steel Plate Beam Guard, Class A_L.M. 

f ~ Shall be in accordance with Section 614. 

Bid Item No. 61422 - Marker Posts for Right-of-Way Ea. 

i - Shall be in accordance with Section 614. 

i Bid Item No. 61601 - Woven Wire Fence L.M. 

i ~ Shall be in accordance with Section 616. 

Bid Item No. 61801 - Maintenance and Repair of Haul Roads L.S. 

| - All routes used as haul roads; private roads, town roads, county roads, 

other than those on the S.T.H. system, shall be included in this item. 

i Bid Item No. 62505 - Salvaged Topsoil S.M. 

a - Placed to a minimum depth of .10 (4) in all disturbed areas as directed 

by the Engineer. 

| Bid Item No. 62702 - Mulching S.M. 

i ~ Shall be in aceccrdance with Section 627. 

Sid Item No. 62802 -— Erosion Mat S.™M. 

i -~ Shall be in accordance with Section 628. 

i Bid Item No. 62810 -— Erosion Bales Ea. 

i ~ Shall be in accordance with Section 628. 

Bid Item No. 62902 -~ Fertilizer Type A_ KG 

i - Shall be in accordance with Section 629.



f Bid Item No. 63002 - Seeding KG 

- Seed Mix No. 2 & 3, shall be used throughout the project. Seed Mix No. 5 

Shall only be used as directed by the Engineer. 

, -~ The Contractor shall assure a satisfactory catch of seed to one year after 

the date of seeding. 

i Bid Item No. 63301 - Delineator Posts Ea. 

. - Shall be in accordance with Section 633. 

Bid Item No. 63305 - Delineators Ea. 

i - Shall be the 7.6 cm x 10.1 cm (3''x4") rectangular reflector and in accordance 

with Section 633. 

i Bid Item No. 63410 -—- Wood Posts Ea. 

i - Shall be in accordance with Section 634. 

f Bid Item No. 63/702 —- Signs, Type II, Reflective S.M. 

~ Shall be in accordance with Section 637. 

i Bid Item No. 64202 - Field Office, Type B Les. 

~ To be located as directed by the Engineer, and all phone toll charges to 
be included. 

i Pid Item No. 64210 ~ Field Laboratory L.S. 

' -~ To be located as directed by the Engineer. 

Bid [tem No. 604301 - Traffic Control L.S. 

i - Shall be in accordance with Section 643 and the manual on Uniform Traffic 

Control Devices.



Bid Item No. 90001 - 2'' Tubular Steel Gate Ea. 

i ~ To include furnishing the gate, all hardware and mountings, end posts, concrete 

and installing to make a complete and operable unit. 
~ This item shall be in accordance to the details as shown on the special 

, detail sheet. 

- Measurement and payment will be per each unit complete and operable in place. 

~ Basis of payment shall be full compensation for constructing, assembling, 

i painting, hauling, erecting; and for all labor, tools, equipment, services 

and incidentals necessary to complete the work. 

i Bid Item No. 90003 - Settling Basins Ea. 

-~ To include furnishing rip rap, .61 m (24'') CMCP with endwall, grading, con- 
i structing and compacting earth basin and berm, placing of rip rap, in locations 

as designated by the Engineer. 

~ This item shall be in accordance to the details as shown on the special 

i detail sheet. 

~ Measurement and payment shall be per each complete and in place. 
- Basis of payment shall be full compensation for furnishing all materials, 

grading, constructing, compacting; and for all labor, tools, equipment, 

i services and incidentals necessary to complete the work. 

; Bid Item No. 90004 - Pavement Marking Km 

- Shall be in accordance with Section 644 of the Wisconsin D.0O.T. Supplemental 
; Specifications for Pavement Marking. 

- Exact location of passing/no passing zones will be located by the Engineer 
in the field. 

- Paint shall be hot paint type. 

5 - Measurement and payment shall be in accordance with Sub-sections 644.6 and 
644.7 of the Supplemental Specifications.





§ SFI “—o™ STATE OF WISCONSIN 

. cs DEPARTMENT OF TRANSPORTATION 

i = 7 FACILITIES DEVELOPMENT MANUAL 

§ Originator Procedure 

CHIEF DESIGN ENGINEER 16-5-1 

i Chapter 16] STANDARD DETAIL DRAWINGS 

i Section 5 INDEX TO STANDARD DETAIL DRAWINGS 

Subject 1] irs 

i SDD Number Title 

§ DRAINAGE 
CATCH BASINS AND COVERS 

8A5-3a & b Catch Basin, Manhole, and Inlet Covers 
. 8A6-2 Catch Basins, Types 1 and 2 

i 8A7-2 Catch Basins, Types 3 and 5 

MANHOLES 
8 8B6-2 Manholes, Type 1 

8B7-2 Manholes, Types 2 and 3 

8B8-2 Manholes, Types 5 and 6 

i INLETS 
8C1-3 Inlets, Types 1 and 2 
8C2-3 Inlets, Type 3 

§ 8C5-1 Inlets, Types 8, 9, 10, and 11 

CURB AND GUTTER, AND SURFACE DRAINS 
3 8D1-6 Concrete Curb, Concrete Curb and Gutter and Pavement 

Ties 
802-1 Concrete Surface Drains, Flume Type 

| 803-1 Surface Drain, Drop Inlet Type 
804-1 Concrete Surface Drain 
803-6 Curb Ramps 
PDig-1 Slotted Corrugated Metal Pipe Surface Drains 

i aMi-5 Concrete Gutter, Curb and Gutter and Pavement Ties 
8M2-2 Inlets, Catch Basins, and Inlet Covers 
343-2 Manholes, Manhole and Inlet Covers 

i 3M4-2 Inlets and Inlet Covers 

EROSION CONTROL DEVICES 
i 8£1-3 Mortar Rubble Masonry Endwalls for Circular Pipe and 

Mortar Rubble Masonry Endwalls for Pipe Arches 

8E4-2 Sod or Masonry and Sod Ditch Checks 
8E5-1 Sodded Backslope Flume and Intercepting Embankment 

8 8E6-3 Concrete Masonry Endwalls (Circular Pipe and Pipe 

Arches) 
8E7-1 Erosion Mat 

i 8E8-1 Typical Installations of Erosion Bales 

i Date March 26, 1982 Page 4



fs Faciumies DEVELOPMENT MANUAL procedure 16-S-1 

i SDD Number Title 

DRAINAGE (CONTINUED) 
PIPE AND CULVERT 

| 8F1-9 Apron Endwalls for Culvert Pipe and Pipe Arches 
8F3-3 Details for Pipe Cattle Pass, Concrete Endwalls, and 

Steps 
i BF4-2 Joint Ties for Concrete Pipe 

INTERSECTION DESIGN 
i GEOMETRIC LAYOUTS 

9A1-5 Layout Details for At-Grade Side Road Intersections 

TRAFFIC SIGNALS 
i 982-2 Metal, Fiber, and PYC Conduit 

9B3-3 Traffic Signal, Counter, and Pull Box Details 
9B4-4 Details for the Installation of Traffic Signal and 

§ Traffic Counter Detector Loop Wires in Pavement in 
Place 

9B5-1 Traffic Control Devices for Two Lane Bridges 

i GEOMETRIC DESIGN 
MEDIANS 

i 11A1-2 Maintenance Crossover for Freeways 

STRUCTURES 
SLOPE PAVING 

5 12A1-2 Slope Paving-Structures (Concrete Cast in Place) 

12A2-2 Slope Paving-Structures (Crushed Aggregate) - 
12A3-4 Name Plate-Structures 

i PAVEMENT DESIGN 
REINFORCEMENT 

5 13A1-3 Concrete Pavement Reinforcement 
13A2-2 Continuously Reinforced Concrete Pavement 

APPROACH DETAILS 
a 13B1-2 Pavement Details for Railroad Approach 

1382-3 Concrete Pavement Approach Slab 
1383-3 Pavement Marking Details for Railroad-Highway Grade 

i Crossings 
13B5-2 Pavement Marking 

a JOINTS 
13C1-5 Concrete Pavement Longitudinal Joints 
1302-5 Transverse Joints in Reinforced Concrete Pavement 
1303-2 Non-Reinforced Concrete Pavement (20' Skewed Transverse 

i Joints with Poured Type Sealer) 
13C4-5 Non-Reinforced Concrete Pavement (20' Normal Transverse 

Joint with Poured Type Sealer) 
3 13C5-2 Non-Reinforced Concrete Pavement (Random Spaced & 

Skewed Transverse Joints with Poured Type Sealer) 
13C6-2 Non-Reinforced Concrete Pavement (20' Skewed Transverse 

i Joints with Compression Type Seals) 

i Date March 26, 1982 Page 2



FACILITIES DEVELOPMENT MANUAL Procedure 16-5-1 

i SDD Number Title 

JOINTS (CONTINUED) . 
i 13C€7-2 Non-Reinforced Concrete Pavement (20' Normal Transverse 

Joints with Compression Type Seals) 
138-2 Non-Reinforced Concrete Pavement (Random Spaced and 

i Skewed Transverse Joints with Compression Type Seals) 

INCIDENTAL DESIGN . 
PRESERVATION DETAILS 

i 14A1-3 Tree Preservation Details 

. VEHICLE BARRIER SYSTEMS 
i 14B1-2a & b Cable Guard Fence 

14B2-5a, b, &c Class "A" Steel Plate Beam Guard (three sheets) 
14B3-1 Class "B" Steel Plate Beam Guard 

j 1484-1 Raised Median at Underpasses 
1485-1 Precast Concrete Barrier 
1486-1 Cast-in-Place Concrete Barrier 
14B7-4a Temporary Precast Concrete Barrier 

i -4b Precast Concrete Barrier End Section and Portable Crash 
Cushion 

i 14B10-1 Class "A" Steel Plate Beam Median Guard 

RECREATIONAL FACILITIES 
14C1-2 Timber Rail Guard Fence, Curb and Guard Post, and 

| Marker Post 
14C2-2 Historical Marker Construction 
1403-2 Roadside Picnic Table 
1404-44, b &c Toilet Building (Waysides) (three sheets) 

i 1405-1 Charcoal Grill and Incinerator 
1406-5 Wayside Well Shelter and Pump and Well Platform 

8 R/W AND ACCESS CONTROL 
MARKER POSTS 

15A1-3 Marker Posts for Right-of-Way / 
5 15A2-2 Delineator Posts, Marker Posts, and Delineators 

FENCING 
2531-4 Woven Wire Fence 

i 1532-5 Chain Link Fence (Type A) 
15B3-5 Chain Link Fence (Type B) 
1584-3 Screen Fence for Junkyards 

a 1585-2 Wood Gate Frame for Screen Fence for Junkyards 
15B6-1 Steel and Aluminum Panels for Screen Fencing Projects 
i5B7-2 Screen Fence with Horizontal Metal Panels 

| 15B8-1 Steel Angle Gate Frame for Metal Screen Fence with 
Horizontal Panels 

BARRICADES 
3 15C1-7 Construction Barricades and Standard Signs 

SURYEYING : 
i MONUMENTS 

16A1-3 Landmark Reference Monuments . 

a = * x * * * « * * 4 * * * * 

Date December 11, 1981 Page 3
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