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INVESTIGATION OF SOLVENT CONTAMINATION 
IN 

INTRODUCTION 

CITY OF DELAVAN', WISCONSIN 
WELL NO. 4 

In January, 1983 ~ Sta-Rite Industries, Inc., retained Donohue to investigate 
chlorinated solvent contamination of City Well No. 4 in Delavan , Wisconsin . 
The contamination was first found during a monitoring program in 1982. The 
City of Delavan suspected that the source of the solvent contamination was 
th.e .Sta-Rite Industries Water Equipment Division Plant located approximately 
1, 000 feet east to northeast of City Well No. 4 . The City retained Warzyn 
Engineering Company to investigatt!. With the cooperation of Sta-Rite 
Industries , Warzyn Engineering obtained soil and groundwater samples on 
Sta-Rite property.. The samples were obtained in areas of potential con
tamination identified by Sta-Rite and in areas between the potentially 
contaminated areas and City Well No. 4 . Warzyn issued a preliminary report 
of their findings on February 16, 1983, which indicated solve.'l.t contaminated 
water at the groundwater surface near the southeast wall of Plant No . 1 and 
soil and near-surface water contamination near the holding tank outside the 
north wall of Plant No. 2. Groundwater surface samples from wells between 
the identified contaminated areas and City Well No . 4 showed decreasing 
amounts of solvents as the distance from the identified contaminated areas 
near Plants No. 1 artd No.. 2 increased. Wells near the Sta-Rite property line 
showed little o i:• no contamination. 

Donohue placed additional groundwater monitoring and sampling wells to obtain 
data covering greater aerial and vertical distances ~nd conducted a pumping 
test to determine aquifer characteristics. The goals of the work were to 
determine whether the discharge of solvent on Sta-Rite property could contri
bute to the contamination of Well No. 4 and to provide data for selecting 
remedial action if required . This report discusses the physical and chemical 
mechanisms of solvent movement in groundwater and soils, the results of our 
hydrogeological and analytical evaluations, and our conclusions and recom
mendations . 

MOVEMENT OF CHLORINATED SOLVENTS IN GROUNDWATER AND SOILS 

Federally sponsored surveys over the past ten years including the National 
Organics Reconnaissance Survey and the National Organics Monitoring Survey 
have found organic solvent contamination of groundwater supplies in 24 states. 
The broad distribution of the problem reflects the wide use of chlorinated 
solvents by industry, commercial establishments, and even households ( 1, 2) . 

The magnitude of the groundwater contamination problem has encouraged 
increased research into the mechanisms of movement of chlorinated solvents in 
soils and groundwater. Numerous chemical and physical mechanisms affect the 
transport of chlorinated solvents. To date , research has provided better 
definition of indi\lc'idual mechanisms; however, no one has produced a satis
factory integrated model that combines the individual mechanisms. Nonethe
less, it is instructive to review the research literature to prov'ide an intuitive 
model for evaluating the results of a specific site investigation . 
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When solvents are spilled on the ground, a portion will evaporate and a 
portion will flow by gravity through th·e soil. The fraction that evaporates is 
a function of solvent volatility and weather conditions. The portion that does 
not evaporate will flow through the soil at a rate slower than water flow 
because the solvents have a chemical affinity for organic matter. Several 
studies indicate that this affinity can be described mathemetically in terms of 
a partition coefficient. In other words, these solvents appear to dissolve in 
the organic matter phase of soils and the solubility of solventS' in soil organic 
matter appears to range from 100 to 1,000 times greater than the solubility in 
water {3-8). Table 1 shows the water solubilities of several chlorinated 
solvents . This model suggests two important conclusions. First, solvents 
will not be bound forever in the organic fraction of soils. As rainfall 
percolates through the soils, the solvents will gradually be released into the 
groundwater. The term "gradually" is important. If the affinity of the 
solvent for organic matter in the soil is very strong. the solvents might be 
held f<:>r many years before detectable amounts reach the groundwater. 
Second, solvents held near the soil surface by organic matter would have a 
better opportunity to evaporate, therefore, the total amount of solvent 
reaching the groundwater would be less than it would for a soil system with 
low solvent affinity. Wilson found that when solutions containing 200 µg/1 of 
various chlorinated solvents were placed on the surface of sand columns 
5 feet deep, between 20 and 60 percent of the solvents reached the 5-foot 
depth. Between 40 and 80 percent was evaporated. 

Once these solvents pass through soil strata containing organic matter. the 
chemical attenuation mechanisms are reduced. The solvents do not tend to 
absorb strongly on clays, sands, or gravel. It is interesting and important 
to note that the chlorinated sohl'ents apparent!)· do not rapidly diffuse 
vertically into t:he groundwater (2). Studies have shown that the soh7ents 
tend to stay at the surface of the groundwater table even though the specific 
gravities of many of the solvents are greater than that of water. There are 
apparently a number of forces ~ including surface tension, that tend to 
maintain the solvent concentration at th.e surface. We would expect then that 
chlorinated solvents spilled on the soil surface would migrate primarily 
vertically to the surface of the groundwater then move across the s.urface of 
the groundwater in the direction of groundwater flow. The movement v.rould 
not be as fast as the movement of the water because there is small but 
measurable affinity of the solvents for the material in the formation. The 
chlorinated solvents could be biologically modified in the near surface soils. 
Substantial removal by biological mechanisms is not expected however because 
the kinetics of biodegradation are slow. Once the solvents pass through the 
surface soils , biological degradation would be virtually nonexistent (9, 10). 

GEOLOGY/HYDROGEOLOGY 

The City of Delavan is located over a bedrock valley which has been filled 
with glacial drift. This valley was formed when glacial erosion removed easily 
erodible bedrock. Ground moraine - deposited ben.eath the ice during 
advance and retreat of the glacial ice - filled the valley to a depth of 
approximately 400 feet beneath Delavan . This unconsolidated material consists 
of unsorted rock debris ranging from clay to boulder size . 
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Source: 

TABLE l 

WATER SOLUBILITIES OF SELECTED CHLORINATED SOLVENTS 

Solubility 
Solvent mg/1 Source 

Trichloroethylene 1,100 1 

1,1,1 Trichloroethane 720 1 

1,1 Di.chloroetb.ane 400 l 

1 ,2 Dichloroethane 8,.700 2 

1,1,2 Trichloroethane 4,500 2 

Tetrachloroethylene 150 3 

1 Wilson et al . (1981) J. Environ. Quality 10,4 

2 Drilling (1977) ~ 11,4 

3 Love and Eilers (1982) J. AWA, August 

. .. 
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The first encountered and principle aquifer in the area is a sand and gravel 
aquifer. It is formed by the unconsolidated sand and gravel deposits found 
in the ground moraine. The saturated thickness of this material is approxi
mately 125 feet beneath Delavan . This thickness includes all saturated, 
permeable. unconsolidated material from the land surface to the relatively 
impermeable, finer-grained glacial drift beneath it. Values of the h}rdraulic 
conductivity for this sand and gravel aquifer are estimated to be 300 feet per 
day from the pump test data. This hydraulic conductivity is approximately 
50 times greater than the hydraulic conductivity found in the underlying 
bedrock aquifer. 

The water table map in the vicinity of Sta-Rite Industries and of Delavan in 
general shpws the altitude of the water table dipping to the northwest. 
Recharge to this aquifer is controlled by the permeability of the overlying 
surface material . Most water in the area circulates through the unconsoli
dated material and shallow bedrock units and then discharges to the streams . 
Some groundwater seeps downward and recharges underlying aquifers because 
of a head difference between the unconsolidated sand and gravel and the 
bedrock aquifers . However, most flow occurs laterally . It is known that the 
area around Delavan Lake acts as a recharge area for the shallow ground
water system. 

FIELD INVESTIGATIONS 

Bore holes were advanced using a truck mounted Central Mine Equipment 
( CM;E) 55 Drill rig . Eight-inch hollow stem augers were advanced to a depth 
of 50 feet. Standard split spoon samples (ASTM Method D-1586) were taken 
a t 5-foot inter,.. .. :tls . All samples of soil r _ecovered were "risually and manually 
classified in the field by the drill foreman . Representative samples were 
enclosed in glass jars , labeled, and returned to the laboratory where they 
were further examined and reclassified by a soils engineer. 

For borings deeper than 50 feet , a 4-1/2-inch tricone roller bit was employed. 
A grout mixture ot two parts cement to one part bentonite powder was used 
for the wash borings . 

All borings were then converted to wells with the installation of a O. 006-inch 
slotted screen flush threaded to Schedule 40 PVC. A washed sand pack was 
placed in the annular space surrounding the slotted screen. Above the 
screen, bentonite pellets and a bentonite grout slurry backfilled the annular 
space. Steel protector pipe was placed over the PVC well stem and cemented 
in place. For a detailed description and illustration, see Appendix A. 

Following installation ,ot the wells . each well was developed using a submer
sible pump or bailer. Temperature, pH, and conductiVity measurements were 
taken during development. Before sampling, 2-1/2 standing volumes of water 
were removed with a bottom fillL~g bailer in all wells except Donohue Well 
No. 2 where a submersible pump was used. 

Using a bottom filling stainless steel bailer, a sample was obtained from the 
_uppermost portion of the water column within the well. The sample was then 
transferred from the bailer to volatile vials for laboratory analysis. A sample 
blank ( distilled water through samplers; then transferred to volatile vials) 
was also submitted to the laborator;~ as a quality assurance measure . 
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Table 2 shows the depth of the monitoring wells and screens. Figure 1 shows 
the location of the wells. 

RESULTS OF MONITORING AND SAMPLING PROGRAM 

Analysis of the groundwater elevation data indicates groundwater movemeo.t 
from southeast to northwest. The formation allows rapid horizontal ground
water movement. A linear velocity of two feet per day is reasonable. 

Analysis of the groundwater samples are shown in Table 3. The data support 
the following statements: 

1 . The solvents remain n-ear the surface of the groundwater (Donohue Well 
Nos. 5, 6, 9, and 10). 

2. The areas of contaminated groundwater on Sta-Rite property have no 
affect on the water quality in City Well No. 4. Aquifer characteristics 
determined during the pumping test indicate the flow paths of water 
entering City Well No. 4 do not contact identified contaminated areas. 

3. A reasonable explanation of the contamination of City Well No. 4 is a 
point discharge in the immediate vicinity of the well. 

4. There is significant contamination of the groundwater at the groundwater 
table in Donohue Well No. 5. Donohue Well No. 5 is downgradient from 
the identified point of contamination near Sta-Rite Plant 1. Also, the 
ratio concentrations of the major solvents identifed are similar in 
Donohue Well No. 5 and Warzyn Well No. 4. These data strongly 
suggest that the contaminants originate from the contaminated area near 
Plant No. 1. 

5. Migration of the contaminant plume is to the northwest. Groundwater 
flow conditions would confine the majority of the contaminant to the very 
shallow flow paths. The plume would migrate beneath the City of 
Delavan and eventually discharge to Turtle Creek and Comus Lake. Ou:
initial investigations shows no wells in the area. We are checking 
further. 

We recommend remedial action relative to soils at Plant 2. Since movement of 
the plume from Plant 1 does not affect the municipal water supply, additional 
remedial action might not be warranted with respect to Plant 1. Because 
there are no longer discharges of solvents from Sta-Rite operations, the 
remedial actions on plant property should insure steady improvement in 
groundwater quality downgradient from the site, if there are no off-site 
sources downgradient. We also recommend continued monitoring of on-site 
well TW-4 and off site wells D-5 and D-6. 
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TABLE 2 

MONITORING WELL INFORMATION 
Delavan, Wisconsin 

Well No . Well Depth Screen Depth 

D-1 

D-2 

D-3· 

D-4 

D-5 

D-6 

D-9 

0-10 

TW-1 

TW-lA 

TW-2 

TW-2A 

TW-3 

TW-4 

D = Donohue well 
TW = Warzyn well 

so 

110 

so 

80 

so 

110 

so 

110 

44 

85 

51 

90 

48 

50 

30 - 50 

100 - 110 

30 - 50 

70 - 80 

30 - so 

100 - 110 

30 - so 

100 - 110 

2/J - 44 

75 - 85 

32 - 51 

80 - 90 

29 - 48 

31 - 50 
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Depth of 
Water Table 

28.0 

27 .9 

26.3 

26.9 

26. 4 

26.3 

16.0 

16.0 

19. 7 

19 . 8, 

23.8 

23.3 

24.0 

29.7 
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tABLE 3 

WHLT. WATER ANALYSES 
Delavan, Wisconsin 

Well l)l)nQblle Ne thy Lene I, l Dichlor:o- T1:an11 l ,:? l, l, l Tr:ich l.o r:o- Trlchlor:o· Tetnchlo-
~ saa,)le No . Chloride ethylene Di<:hlorocth1lenc ethane eth1lene r.oethylene ~ § thilt1en11etie 

I>· I 4345 <l <l <l <l ,q <l <I < I 

1)-2 4306 <l <l <l <l <I <J 2 <l 

1)-3 4346 <I <l <l <l <l <l <I <l 

D-4 4347 <I <l <I <l <l <l <I <l 

D·S 4307 <2S 150 19 l ,800 500 <l <I ,q 

0·6 43411 <1 <I <l <l <I <I <l <I 

1)-9 4308 <l <l <l 10 2 .q <I <l 

0·10 4317 <l <l <I <1 ,q <l <I <I 

tv·l 4311 <l <l <l 3 3 <I 2 q 

'N-IA 4312 <I <l <l <l <l <I <l <1 

TW-2 4313 <I <l <1 <l <l <l <l < 1 

TW-2A 4314 <I <l <1 <I <t q 3 <I 

TW-3 4315 <I <l <l 4 32 <l <I <I 

TW·4 4316 <100 1., 100 <LOO 12,500 3,400 <100 <100 qon 

Pond Well 4309 <1 <I <I <I <t <l <I <t 

Clt.y 4 43Ul <I <1 () <1 56 u. <l q 

D :: Donohue we 11 
'N = Wuzyn 111e 11 
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APPENDIX A 

TEST BORING AND WELL INSTALLATION REPORT 



Test. Borings & Well Installation 
Sta-Rite Industries-

293 South Wright Street 
Delavan, Wisconsin 

For 

Donohue & Associates, Inc. 
4738 North 40th Street 

P.O. Box 1067 
Sheboygan, Wisconsin 53081 

By 

Wisconsin Testing Laboratories 
~l 

Job Number S-8315 

March 31, 1983 



41/'~G LADORATORIES 
I -..... c-~· ----------------------------, 

aMg -s.:.~lon ot: 

COilct~• • 
Aspl\alt 

O«olec:11!1.:&I A0$10tll 
Soil BoriN;l-1 
AockC3mo 

Donohue & Associates, Inc. 
4738 North 40th Street 
P.O. Box 1067 
Sheboygan, Wisconsin 53081 

Attention: Joan Underwood 

Gentlemen: 

March 31, 1983 

Re: Test Borings and Well 
Installation 

Sta-Rite Industries 
293 South Wright Street 
Delavan, Wisconsin 
(S-8315) 

Submitted herewith in bound form are all field and 
laboratory data obtained wi_th regard to the referenced project. 
We are also submitting at this time one loose (stapled) copy 
of the assembled data . . Preliminary copies of the boring logs 
were submitted earlier. The field and laboratory phases were 
completed in general accordance with our original agreement 
and as directed by _the client. 

Data submitted herewith include the laboratory grain size 
and Atterberg limits (LL and PL) results, laboratory 
permeability results, logs ·of well installations, and logs of 
soil test borings. The At~erberg limits results can be found 
on the grain size analysis curve sheets. Included at the rear 
of the boring logs are descriptions of our field sampling 
procedures and our soil classification system. 

Representative portions of the soil samples are being 
stored in our laboratory at this time. We ask that you notify 
us in writing as soon as possible as to when these samples can 
be discarden, or as to other disposition of them. 

We have appreciated the opportunity to be of service to 
you .on this project. If there are any questions,. of if we can 
be of any further- assistance, do not hesitate to call our 
office. · 

JGS/JG / 

Copies ),zf Client 

Very truly yours, 

~4:/~ 
~r,y G -~ 

Geotechnical Engineer 

NS9 Wt4t76 Kaul Avenue/Menomonee Falls, Wt 53051/(414) 25.2-3300 
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WTL 

Bortng 
Number 

MW-4 

MW-10 

MW-10 

SUMMARY OF PERMEABILITY TEST RESULTS 

Sample 
Number 

6 

3 

7 

Sta-Rite Industries 

Delavan, Wisconsin 

Dry 
Depth Density 
Feet PCF 

28½-30 136.0* 

13¼-15 128.8* 

33½-35 128.5** 

s-8315 

Permeab i 1 i ty 
cm./sec. 

6.0] X 10-8 

8.39 X 10·8 

6.)9 X 10·1 

*Remolded density of permeability sample is within estimated natural 
density range, as based on a natural density determination performed 
on n~xt lower sample in the same stratum. 

**No intact sample from the same stratum was. avai lab·te for natural 
density determination. Approximate natural density was therefore 
assumed for remolding purposes. 
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WTL Job No. S-8315 

W,ISCONSIN TESTINC. LABOftATORIES 

\JELL DIAGRAM 

,..2 Ft. 

F~. 

3 Ft. 

Ft. 

2 Ft. 

0 Ft • . 

50 Ft. 

Boring No: ·(Wel·I) MW-1 

Date Installed 2/15/83 

Seal Material 

Seal Concrete mixed with Bentonite 

Sea I 2 Benton i te· Pe 11 ets 

Backfill Material 

Backf i I I 1 
Grou~ - 2 to 1 Cement/ 
Bentonite Powder 

Backfill. 2 _W~a~s~h~e~d;._.;.T~o_r~p~ed~o~· _S~a~n~d;...._ __ _ 

Auger Hole Diameter 8 

Wei 1 Hate·ri al PVC, Sch . 40 , FJT 

Total length of Well 52 

Welt 1.0. . 2 

\./el I Point Slot Size 0.006 

In. 

Ft. 

In . 

ln. 

Comments Started this boring on 2/9/83 . Used hollow stem augers to 25' depth, then 

used 4~i.•ro11e·r bit to 40 1 d,epth, but could not . keep hole open even with a very thick 

8entonite slurry. Pulled off until we had more hollow stem augers (2/15/83). 

Finished hole and set well. 
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W.ISCONSIN TESTlN~ LABORATORIES 

\JELL DIAGRAM 

Boring No·. {We I 1) 

\.ITL Job No. S-8315 

HW-2 

Oate lnstal led 2/9/83 ______ ;..... _____ _ 
Seal Material 

Seal Concrete 

Seat 2 _______ ...;.. _______ __ Bentonite Pellets 

' -
Backfill ~aterial 

Grout composed of 2 parts cement 
Ba ck f i 11 and r part ben ton i te pow.der 

Ba-ckf i 11 2 Washed Sand --------------
97 Ft. 
98 Ft. 

100 Ft • . 

. A»'.!1)6)(' Hole Diameter 41 to 8 In. 

\-le 1 I Materia I PVC Sch. 40, FJT 

Total length of Wel I 112 Ft. 

Well I • 0 . .2 In . 

Wei I Point Slot Size 0.006 In. 

------------------------------
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W.ISCONSIN TESTlN~ LABORATQl\lES 

\JELL DIAGRAM 

Boeing . No. (\.lel l) 

',ffL Job No . s-8315 

MW-3 

Date Installed 2/17/83 _______ ;.,__ ____ _ 
Seat Material 

Seal 

Seal 2 

Concrete 

Benton i te Pe 11 ets ----------------
Backfill ~aterial 

' ' , , '' , , 2 to 1 Grout - Cement/Bentonite 
' .. , , 
... .. , , 
'' , ., 
'' , , 
.. ' .,_ , 

.. .. , ; 

.. ' ,, , , , ,, 
'' , , 
'' , , 

...... . . .. . 
• ~.-:..::-~.~.t • . . . . . . .. ... ......... :.• ...... 
• ••• •·••• •1• ... . . . . . . 
·:.•;,•:•;•:··· 
·~•:•:•~·~·~· '.,, .. •" .. •'• ....... ' ........ \ ..... . . . . . . . 

28 Ft • 

29 Ft. 

30 Ft •. 

50 Ft • 

. ... .. .... •···· • • • • • • F ~•~:•~~~•:~•-~·~··~·J·---- t. 

Backfill 1 Powder --------------
8ackfi t t 2 Washed Sand 

Auger Hole Diameter 8 In. 

Well ~aterial PVC, Sch . 40 • FJT 

Total Length of Wel 1 53 Ft. 

Wet 1 1.0 . 2 In. 

Wei 1 Point Slot Size 0 .006 In. 

Soring.No


Backfill 
1 

Saal 2 

WeT t 
Screen 

Backfi 11 
2 

Comments 
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\(ISC0NSIN TESTINt. LASOMT0~ IES 

WELL DIAGRAM 

W'Tl Job No. S-8315 

F.'r").f----;...;· 3_ Ft. . ~ .• Boring. No. (Wel 1) 

.. ' , , 
'' , , 
'' .,, 
' ' , , 
.. ' 

Date lnstatte_d 

Sea 1 Mated at 

Sea t 1 

i/17/83 

Concrete 

Seal 2 8entonite Pellets 

Backfill Materia l , , 
... ' ,, 
' .. 

, , 
'' , , .. .. 

2 t<i ~rout - Ce111ent/8entonite 
Back f i l l 1 Powde·r ----------------, , , , 

' .. ... ' , , , , 
.. ... .... , , , , 
.. ' ,, .. 
, , , , 
.... ,, 
,. , , , 

. '• ... .. . . . ... . ·:·. 

····· ....... • ~. ~.~ .. !' .~., • . . . . . .. .. ... .. ..... .. . . . . . . . ........ ... ... . . . . . . -·:.•;•:•:·.:•·· 
· :.·:•!••·~·•·· . ~"'·· .... .... . . . . . . . .. .. .. ·~ , .... . . . . , .. . 

68 Ft. 
69 Ft. 
70 Ft . . 

80 Ft. 

. .. ... .. . ... .. . . • • • • .• Ft 
1.'.;.: ".,;;t ...;" :...;• ._._. •_: ·...._____ • 

Back fit I 2 Washed Sand 

~ Hote Oiamf!ter 41. to 8 

Wet I Materia I PVC, Sch • 40, fJT 

Total Length of Wet l 83 

Well I. o. 2 

Wet I Point Stot Size 0.006 

----------------------------------

In . 

Ft. 

In . 

In. 
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WTL Job No . S-8315 

~JSCONSlN TESTIN~ ~ASORATOR IES 

\JELL OIAGRAH 

:-

Ft. 

F~. 

Ft . 

...... 
, , , , , , ·, .. 
., # , , 
' ' .... , , , , 
,, ' ... ' , , # , 

' ' .... , , ,; .. .. ..... , , , , 
..... '' # , ,, 
.. ' ... " 
; I , , 
.. " ' ... 28 J. , , I Ft. 

29 Ft. 
30 Ft • . 

•; • .. ~.i...;.~ -~5;;..0;.... Ft • ...... . ..... . -. ... . . .... ....... ... .... . . . . . . . .. .. .... .... ... . . . . . . ................. . . . . . . . ' ... , ...... ' . . . . . . . ... .. ' ...... . . .. . . . . 
Ill ~~ • • • ♦"' •' • ,.., ... .... -....... ' ..... . . . . . .. . . .. .. '• ....... . • :.?.~.•.!.:. Ft . · 

'--. ..,;:•;..•;..•;...;.• -·-----

Bor ing No. {We 11) MW-5 

Dat e. t ns ta 11 e d 2/22/83 

Seal Mated a 1 

Seal t Concrete 

Se a 1 ·2 Bent6n ite Pel let~ 

Backfi l l Mate.rial 
2/1 Gr out - Cement/Bentonite 

8-ackf ill 

Sack f i 1 l 2 Washed Sand 

Auger. Ho I e Diameter 8 

We l 1 Ma teri a 1 PVC, Sch. 40, FJT 

Tota 1 Leng th of Wet l 53 ----------
We 11 1.0 . 2 

Wei I Po int Slo t Size 0.006 

Comments White retracti ng augers to above screen, I believ.e some l arge grave l s 

may have fallen in aga i nst scr een portion of PVC . 

In. 

Ft. 

' n . 

In . 
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WTL Job No. S-8315 

WJSCONSIN TESTlN~ L~BO~ATORIES 

\JELL DIAGRAM 
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........... . -:. ~.:~:. ~. , . . . . . . . .. .. . ... ... ... .. . .. . . . . . . ······ ..... • .. .... .. '" .......... .. . . .. . . . . . , ... ,, ... .... . . . . ~ .. 
'•'1111:<1• .. ...... . . . . . . . 
,~·-·••:•:•: .. 

97 Ft. 

98 Ft . 
too f't • . 

11 O Ft . 

...... .......... . 
-:•~•!•!•!•:• Ft •. 

......, _________ _ 

Boring No. (Wei I) HW-6 

Date Installed 2/21/83 ______ __;;:_... ____ _ 
Seal Material 

se:a I l Concrete ----:--------------
Seat 2· Bentonite Pellets ---------------

Backfill Material 
Grout 2/1, Cement/Bentonite 

Backf i It Powde·r --------------
Back f i I I 2 Washed Sand 

~ Hole Diameter 4~ to 8 

Wei 1 Material PVC, Sch. 40, FJT 

Total Length of We 11 113 

Well I • D • . 2 

Welt Point Slot Size 0.006 

------------------------------

In. 

Ft . 

In. 

In . 
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Comments 
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WJSCONSIH TESTlN~ LAB0RAT061ES 

WELL DIAGRAM 

Ft. Boring No . (We 11) 

Date lnstal led 
F~. 

Seal Materia l 

Ft. Seal t 

Seal 2 

Backfill Materia l 

\ITL Job No. s-8315 

MW-9 

2/23/83 

Concrete 

Bent onlte Pe l let·s 

, , , , 
... ' .... Backf'i 11 1 Gr out ~ Cement/Benton! te .(2 to l) 
, , , , 
' .. ... ' 
; I , , 
' ... .. " " , , , 
' .. , ., 
, , ,, .... '' ,. , , , 

... ~ .. ... . . . . .. . . 
·••:•;•~ -~•;• . •-• ..... "• ...... . . . . . ,. .............. . . . .. . . . .. ... ... ... . ~· .. .... 
· :.· :• !•\ ••••• "' ..... , ...... ... . 

• 'II ••• • -...... ' .... . 

28 Ft. 
29 Ft. 
30 Ft •. 

. . . . . . . .. .. ... .. .. . 
• • • • • 41 f 

~·-~·-~~•:~•·~·-·•-:~•---- t . 

Backfi l l 2 Washed Sand --------------
Auger Hole Diamete r 8 In. 

We 11 1'1ateri a 1 PVC, Sch. 40, FJT 

Total Length o f We1 t 53 
--- ---- --- Ft. 

Welt I. D. · 2 In. 

Weit Po int Slot Size 0 .006 In. 

-------- -------------------- - -
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\IJ SCONSIN fESTtN~ LABORATcOR IES 

WELL DIAGRAM 

Boring Ho. (Wei 0 

WTL Job No. S-8315 

MW-10 ------------
Oate Installed 3/2/83 ------~------
Se at H.aterfal 

Seat Concrete 

Seal 2 Benton t te Pellets ----------------
Backfill Material 

, , . , .... ' ... .. Backf, I I 1 Grout · 2 to - Cement /Bentonite 

Seat 2 

Wef I 
Screen 

Backfill 
2 

Comments 

, , 

I 
, , .... .. ' , , , , .. .. ..... , , , , 

.. ' ' ' , , , , 
... ' ,, ,. , ,, 

............. 
• ~. ~.!.~ .~.'! . . . . . . . . . .. ... ..... ... . . . . . . . .. ... .... . , . ... . . -• .... . . .. .... ... . .. . ~ . . . . . . . .... .. , ..... .. . . . . ' .. . '""•· ........ . . . .. . . . -~•;••·:·•·:· 

98 Ft . 

99 Ft . 

100 Ft ~. 

110 Ft . 

,. ..... ....... . • • • • • .. F ·•; •:.·:•. •·•;• t. ____ .J-___ _ 

Backfi 11 2 Washed Sand 

x~~i.< Hole Diameter 4-k to 8 

We I I Hated al PVC. Sch. 40 • FJT 

Total Length of Wei I 113 

Well 1.0. . 2 

Weit Point Slot Size 0 . 006 

------------------------------

In. 

Ft. 

In. 

In. 



LOG OF BORING 
WI.SC:ONStN TESTING 1.AIO"A To.-,es 

PROJECT: Test Borings and Well Installation JOB NO.: __ s_-_8 __ 3 _15-:----

CLIENT: Donohue & Associates, Irie . BORING NO.: __ Mw_-_2 ___ _ 

LOCATION: Sta-Rite Industries, Delavan, Wisconsin GROUND ELEVATION: 
SORING STAIHEQ ___ /_]_/_J _________ _ GROUND WATER: During \>r DRI LLING Q' 

BORING COMPLETEQ __ 2_/_S_/_S_J _________ _ 

TOTAL DEPTH BORING 
11 QI 

At· Completion M~1(f AFTER ORILLING--

HOURS AFTER DRILLING 

DRU.LING OATA: 

S01L CLASSIFICATION 

LABORATORY ~ 
RESULTS · i= 

P.9. ~ P.C,F ,.. ~ 
"" s ..I 

BIT SIZE, TYPE. 
LOSS OR GAIN OF 
WATER. CASING 
SIZE. ETC. 0-t-+~~~""'!"-~~-~---..,_ ................. ~

BLACK CLAYEY TOPSOIL moist. 

Q., Mc Od w 

8" Ho 1 low 
stem augers 
to 25 ft., 
4-k" tr i cone 
ro 11 er bit 
and wash 
boring with 
bentonite 
for remainder 
of boring. 

J/ /3 

2 3/ /6 

3 7/ /13 

4 6/ /8 

10/ 

5-

10-

15-

20-

MEDIUM STIFF BROWN AND GRAY 
MOTTLED VERY SILTY CLAY moist. (CL 

LOOSE TO MEDIUM DENSE BROWN SILTY 
FINE TO COARSE SANO moist to very 
moist, trace to little clay, 
little fine to coarse gravel. (SM) 

29 25-
See Next Page. 

DRILLING ANO SAMPLING INFORMATION: 

NOT 
Sus 
dri 
40 
2/7 
mor 
cav 
JO 
Los 
slu 
·mix 
slu 
con 
wit 

en ed 
I i 9 a 
t . on 
83 Ne 
in ho 
d n a 
t. dep 
5 ga 

ry T 
d eav 
ry and 
in ed 
d i 1 t 

oni te 
rol le 
at 
t. de 

t 
e 

h . 

en 

ng. 

H. Steinruck Soi Is Engineer WTL 
BORING 1.occeo 8Y--------- CHECKED 8Y---------CLASSIFICATION SYSTEM-

Truck Mounted Oriti .... C'"'tHE...,.."'.EL CME S5. Un i t 11 METHOD OF D'RILLIHC------------------"" n r1'-A,I - --- -- - - -

PENETRATION TESTS: r o .o . ll; 1-11r ,.o. SPLIT SPOON SN1Pt.E8. I ~ 8 8 
ORIVEH Ir WITH I 40i1 PIN GUIDED WEI CHT FREE FALLING JO". SPUT l\JBE AUGER WASH 
N\Jl"l&ER OF 81..0WS REQUIREO SHOWN ON REPORT. SPOON SN-IP\.E s.-MP\.E SN-1P\.E 



LOG OF BORING 

PROJECT: Test Borings and Well Installation JOB NO.: __ s_-_8..;;..3-'1 5 __ _ 

CLIENT: Donohue &_Associates, Inc. ' BORING NO.: __ H_w_-_2 __ _ 

LOCATION: 
Sta-Rite Industries, Delavan, Wisconsin GROUND ELEVA TtOH: 

011.ILLINGOATA: g at: ~ e~ LA8011.AT011.Y 0 
81T SIZE. TYPE. w~ lww FT. 11.ESUL TS i=-
LOSS OR GAIN OF ~ alo i.tz~ SOIL CLASSIFICATION < 
WATER, CASING ~ ~; ~~..,_ DEPTH ! ia.s. fl". "!i. P.C.F ~ ~ 

~s_1_ze_._e_r_c_. __ ~-l~-z~~--~25 .~~---------------~-Q-u~M-c~O-d~-s~-w-◄ 

6 

7 

8 

9 

10 

11 

12 

28, tl)/ 
27 

1 s, t 4/ 
25 

20,26/ 

30-

35-

30 40-

DENSE TO VERY DENSE BROWN FINE TO 
COARSE SANO ANO GRAVEL moist to 
very moist, some small cobbles. 
(SW-GW) 

- - -----------------------------------

17, 19/ 
31 45-

HARD BROWN CLAYEY SANDY SILT TO 
CLAYEY SILTY SAND moist, t;ace 
ftne to coar.se gravel. (ML-SM) 

-. - ----------------------------------· 

39, 61/ 
77 50-

30 43/ 
76 55-

VERY DENSE BROWN FINE TO COARSE 
SAND moist, trace to little silt, 
l ittl e fine to coarse gravel. 
(SP) 

----------------------------------· VERY DENSE BROWN CLAYEY SILTY 
FINE TO COARSE SAND moist, little 
fine to coarse grave·l, few thin 
to medium seams of sand and 
gravel. (SH-SC) 

NOTE: A 
59 flt. :leptrt, 
1 os t 1 i ~ t I e 
s lurry (3 tP 
5 g.: 1 lotrs). 

WISCONSIN TEST INC LA IORA TORIES 



PROJECT: 

CLIENT: 

LOCATION: 

DRILLING OATA: 
BIT SIZE, TYPE, 
LOSS 01\ G,A,IN OF 
WATER, CASING 
SIZE, ETC. 

LOG OF BORING 

Test Borings and Wei I lnsta I lat ion JOB No S-83: 5 .:, _ ___,;,_.;;.:~--

Donahue & Associates, Inc. 80 RING NO.: MW-2 

GROUND ELEVATION: Sta-Rite Industries, Delavan, Wisconsin 

0 «:\II ti . z 

i 
:g~ ~~u. 
I'..J ~ffi~ ::,CD 0.. 0... z 

13 461 65i 
72 

tL 34, 46/ 
62 

1: 381 47/ 
so 

: 

1€ '• 1, 53/ 
63 

Vi 39, 55/ 
St 

11 36, 49/ 
60 

11 43, 46/ 
48 

~~ FT. 

OEPTH I) 
i<I-
Ill 

60 
-
-

-
65-

-
-
-
-

70-
-
-
-
-

75-
-
-
-
-

80-
-
-
-
-

85-
-
-
-
-

90-
-
-
-

95--

SOIL CLASSIFICA TIOH 

VERY -OEMS€ BROWN FmE TO COARSE 
SAID wet to saturated, trace to 
I ittle fine to coarse gravel, few 
thin seams of sandy clay . (SP-SW) 

LA BORA TOI\Y 
RESULTS 

P. S . fl'. , P .C.F. '!\ 
Ou Mc Od S 

WISCOHSIH TESTING LAIOR.t. TOR.IE$ 



PROJ ECT: 

CLIENT: 

LOCATION: 

0-RILLING OA TA: 
SIT SIZE. T'rPE , 
LOSS OR GAIN OF 
WATER., CASING 
SIZE, ETC. 

LOG OF BORING 

Tes t Borings and ~,·el I I nsta I 1 at ion J s-9315 08 NO.: __ _..;; __ _ 

Donohue & Associa t es, !nc. BORING NO.: _ _ l"_,i._'-_2 ___ _ 
Sta- Rite lndus t r fes , Delavan, Wisconsin GROUND EL EVATION: 

0 
a:"' tuuiu. z 

w W3: 

~ :.l~~ 

1 gw :>en 0..0.. z 

20 50, 52/ 
50 

22 501 61 / 
64 

FT. 

OEPTH 

95 
-
-
-
-

100-

-
-
-

10s-
-
-
-
-

11 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

~ 
111 

SOI L CLASSIFlcA TION 

VERY DENSE BROWN FI NE TO COARSE 
SAND wet to satura ted, t race to 
I i tt I e fl ne t o coa rse grave 1 , few 
t hi n seams· of sandy clay. (SP-SW-) 

ENO Of BORING 

' 
' 

LABORATORY 
R.ESUl.. TS 

P, s.,r. ,;. P,C.F. \\· 
Qu Mc Od S 

WISCONSIN TEST INC LA BORA T ORIES 



LOG OF BORING 
WISCONSIN Tl!STINC LASORATOR.IES 

PROJECT: Test Borings and Well Installation JOB NO.:. __ s-_8~3-'15'---

CLIENT: Donohue & Assoc! ates. Inc . BORING NO.: __ Mw_-_4 __ _ 

LOCATION: Sta-Rite Industries, Delavan, Wisconsin GROUND ELEVATION: 

BORING STARTED 2/16/83 GROUNO WATER: During ~ ORILLING 39 • 

BORING COMPLETED 2/17/83 At Completion HOURS AF TER ORll.,LING __ _ 

TOTAL OEPTH SORING 

CRILL.ING OA TA: 0 z 
8lT SIZE. TYPE. w 
LOSS OR GAIN OF .J 

1 WATER., CASING 
SIZE . ETC. 

811 Ho 1 low 
stem augers 
to 55 ft •• 
4~11 tricone 
roller bit 
and wash 
boring with 
bentonite 
for remainder 
of . boring. 

2 

3 

4 

80 1 

~"' .... w~ Ww"'-mo )C~ll"I 
r.J vw ... 
.:,a, 0. 0. z 

71 0/ 
13 

13 14/ 
17 

12 15/ 
19 

21 24/ 
30 

20 30/ 

FT. 

OEPTH 

0-

5-

10-

15-

20-

HOURS AFTER DRILLING 

SOIL Ct..ASSIFICA T ION 

BLACK CLAYEY TOPSOIL moist. 
----------------------------------
MEDIUM DENSE TO DENSE BROWN SILTY 
FINE TO COARSE SANO moist, trace 
to little ~lay, some fine to 
coarse grave 1, few sma 1 t 
cobbles. {SH} 

LABORATORY 
RESULTS 

P. S . ,t, P.C. F. ~ 
Qu Mc Od S 

36 25-

DRILLINCi AND SAMPLING INFORMATION: 

BORING I..OGGED ay __ H_. _s_t.;..e_t_n_r...;.u_c_k __ CHECKED 8Y_.....;.So.;.i_l_s_E.;..n..i:g_i.;..ne.;.e.;.r __ cLASSIFICATlON SYSTEM!!!:. 

METHOD OF DRILLING Truck Mounted Ori 11 

PENETRATION TESTS: r' 0 .0 . 1t 1-11r ,.o . SPLIT SPOON SAMPLER 
DRIVEN tr' WITH I ◄O. PIN GU10EO WEICHT FREE FALi.iNG JO", 
NUMBER OF BLOWS REQUIRED SHOWN OH REPORT. 

MACHINE MOOEL __ c_M_E_.,;;5;..;;5..::._u_n_i _t_l _1 _ 

I 9 13 8 
SPUT l\J8E AUGER w~ 
SPOON $.IIMPl.E SH'lP\.E s.N-1P\.E 



PROJECT: 

CLIENT: 

LOCATION: 

ORILLING OATA: 
SIT SIZE . TYPE . 
LOSS OR GAIN OF 
WATE R. CASING 
SIZE, E TC. 

LOG OF BORING 

Test Borings and Wel l Ins t alla t ion S-8315 JOB NO.: ______ _ 

Donohue & Associates, Inc. BORING HO.: __ M_w_-_4 __ _ 
Sta-Rite Industr ies , De lavan, Wisconsin GROUND ELEVATION: 

g a:v\ ... 
w w~ II.I~"' 
..J a:io loe z v 

i 
I: ..J Uw~ 
::>a:i ~a. z 

6 11 I 13/ 
16 

7 121 13/ 
14 

8 9/1 1/ 6 

9 9;1 /12 

10 7/ /10 

11 9/ 2/ 
14 

12 10 '13/ 
18 

Ff. 

~ DEPT H 

25 
0 

-
-
-
-

30-
-
-
-
-

35-
-
-
-
- -

40-
-
-
-
-

45-
-
- i-

-
-

50-
-
-
-

ssJ 
-
-
-

60--

SOIL C LASSIFICA TION 

MEDIUM DENSE TO DENSE BROWN SI LT¥ 
FINE TO COARSE SANO moi st , t r ace 
to littl e c lay, some fine to 
coar se grave l, few smal l 
cobb les . (SM) 

MEDIUM DENSE BROWN S ILTY FINE TO 
COARSE SANO wet , litt le fine to 
coarse gravel . (SH) 

-----------------------------------
MEDI UM DENSE BROWN FINE TO COARSE 
SANO wet to saturated , some fi ne 
t o coarse grave l, t race silt. 
(SP- SW) 

LABORATO RY 
RESU L TS 

P. S . ~ . ~ P .C.F ._ 
Qu Mc Od S 

NOT : , t 
55 ~t . dep h • 
swi ch ~d o ,er 
to "as , 
bor ing wit, 
t r i :on! 
rol e r b it 
and behton te 

.. ,scoHSIH TESTIHC l A BOIU TORIES 



PROJECT: 

CLIENT: 

LOCATION: 

LOG OF BORING 

Test Borings and Well Installat ion 

Donohue & Associates, Inc. 

Sta-Rite Industries, Delavan, Wisconsin 

JOB NO ,: ______ s_-8 __ 1...,1_5 __ 

BORING NO.: MW-4 

GROUND ELEVA'TION: 

0R1LLIHG DATA: g a: ,- ~ LABORATORY ~ 
SIT size. TYPE. w; wui FT. µ RESULTS j:::: 
Losso .. ,. .. ,Ho·F I~ iDo :i.Lzt!:l:; · ' sott.CLASS1F1CATIOH ~ "' ~ I:.J ~I.Iii- DEPTH 1 > 
WATER, CASING =>co .,_,a. < P.S. F . " P.C.F. 1't W 
SIZE, ETC, z a. 

6 
• Ou Mc Od S ijj 1-------4~,__.......... 0 ....., ___________ .....,_...,_...,_ ................. 

1~ 561 77/ 
102 

1 L 100 
3'7 

15100 
r,;n-

65-

-
- • 

70-
-
-
-
- • 

75-
-
_,_ 

16 35, 50/ -
63 ao-· 

85-

90-

95-

MEDIUM DENSE BROWN FINE TO COARSE 
SAHD wet to saturated, some fine 
to coarse gravel, trace silt. 

_{se:Sijl-~------------------------· 
VERY DENSE BRO\./N FI NE TO MEO I UM 
SAUD very moist, trace silt , 
little fine to coarse gravel . 
(SP-S\./) 

r 

-----------------------------------
VERY OENSE BROWN FINE TO COARSE 
SAND saturated, little fine to 
medium gravel . (SW) 

ENO Of BORING 

WISCONSIN TESTIHC LABORATORIES 



LOG OF BORING 
WISCONSIN TESTING LA80"A TO"IES 

PROJECT: Test Borings and Well Installation JOB NO.: __ s_-_8 __ 31_5 __ _ 

CLIENT: Donohue & Associates, Irie. BORING NO.: __ Mw_-_6 ___ _ 

LOCATION: Sta-Rite Industries, Delavan. Wiscons in GROUND ELEVATION: 
BORING STARTEQ ___ 2_/_1_8_/_8"""3 ________ _ CROUNO WATER: During ~ORILLINC 27' 
BORING COMPLETeo __ 2_/_2_1_/_8_3 ________ _ At Comp let ion HOURS i'\FTER DRILLING __ _ 

TOTAL OEPTH 80RIHG 110 1 
HOURS AFTER DRILLING 

DRILLING OATA: 
BIT SIZE, TYPE . 
LOSS OR GAIN OF 
WATER, CASING 
SIZE. ETC. 

8u Hot low 
stem augers 
to 55 ft •• 
41" trl cone 
ro Iler b i t 
and wash_ 
boring wt th 
bentonlte 
for remainder 
of boring. 

i cz: 111 I- . FT, ,. LABORATORY ~ 
w ~ lllwu. J1,1 RESULTS ~ 

wl..J ~g g~~ DEPTH !:i.~o.: SOIL CLASSIFICATION ~ 
Z
::)c:i ~ Q;. P. S, JI' ~ P.C.F lit ... .J 

Qu Mc Od S o-~~-------------.... -~ ......... - ..... w ..... 

2 

3 

4 

4/1 /5 

5/' /12 

12,29/ 
40 

t6, 38/ 

5-

BLACK CLAYEY TOPSOIL moist . 

-·----------·---------------------------
MEDIUM STIFF BROWN SILTY CLAY 
moist, trace fine to coarse sand. 
trace fine grave,l. (CL) 

-- --~--· ----- . -----. -------------------· 

10-

MEDIUM DENSE BROWN CLAYEY SILTY 
FINE TO COARSE SANO. moist, 1 ittle 
fine to coarse gravel. {SM) 

---------------------------------------

15-

VERY DENSE 8ROWN FINE. TO COARSE 
SANO ANO GRAVEL moist. (SW-GW) 

30 20-

-20,60/ -
,.:- 94 25- ' ..,. ______ _.1_.._____ .. ___________________ ..... _________ .. 

DRILLING AND SA"PLING INFORM TION: 

BORING LOGGED 9y __ H_._s_t_e_i_n_ru_c_k __ CHECKED 9y __ s_o_i _l s_E_n_g_i_ne_e_r __ C\..ASSIFICA TION SYSTEM WTL 

T k M t d O i l 1 CME 55. Uni t 11 ME THOO OF ORll.l.lNG--r_u_c __ . _o_u_n_e __ r __________ MACHINE MOOEL----·-----

PENETRATION TESTS: l" O.O. • 1-318'" 1.0 , SPLIT SPOON SN1PLER 
DRIVEN 12• WITH 1 '40# PIN GUIDED WEIGHT FREE FALLING 30"'. 
NUMBER OF BLOWS REQUIRED SHOWN ON REPORT. 

1 ~ 8 8 
SPLIT ruse AUGER WA.SM 
SPOON S,t,MPLE SN-1PLE SN-'tPLE 



PROJECT: 

CLIENT: 

LOCATION: 

ORILLIN.C "OATA:· . 
S IT SIZE. T'rPE. 
LOSS OR GAIN OF 
WATER. CASING 
SIZE. ETC. 

LOG OF BORING 

Test Borings and We ll Insta l lation J 08 NO.: ____ s-_;8'""'3..;..:15"----
Donohue S Associates, Inc . BORING NO.: __ M\.l_-_6 __ _ 
Sta- Rite Industri es, Del avan, Wiscons in GROUND ELEVATION: 
0 a::.,, ~-z 

Ul~ UI~;}; w «io ~z .J 

1 
I:.J Uw~ 
:lai ~a.. z 

6 1 S, 24/ 
29 

7 8/, /6 

8 711 / 8 

1 6/1 /9 

10 ]/< /12 

. 

~'" FT. 

~t OEPTl-t 

11A 

25 
----
-
-

30-
-
-
-
-

35-
-
-
-

• -
40-

-
-
-
-

45-
-
-
-
-

so-
-

SOI L C LASSI F ICA T ION 

VERY DENSE BROWN FINE TO COARSE 
SANO ANO GRAVEL moi s t. (SW- GW) 

DENSE TO FIRM BROWN FINE TO COARSE 
SANO saturated , some fine to 
coarse gravel. (SP-SW} 

11 8/ 1/ -
14 55-

- - -----------------------------------
_ VERY STI FF BROWN VERY SANDY CLAY 

12 6/'1/14 

-

moist, t i t t 1 e f i ne to medium 
.- gravel . (CL} 

60- I 

LA80RATOR'f 
RESU L TS 

P, S .F . ~ !p.C.F '\ 
Ou Mc Od S 

WISC ONSIN TesTIH~ LA801U,TORIES 



PROJECT: 

CLIENT: 

LOCATION: 

OR1LLINC OATA: 
alT SIZE. TYPE. 
LOSS OR GAIN OF 
WATER, CASING 
SIZE , ETC. 

LOG OF BORING 

Tes t Bor ings and ~e ll lnstalla t !on JOB NQ.: _ __,.,S_,-8._.3 ..... J .... 5 __ 

BORING NO.: MW-6 Donohue & Associa tes, Inc. 

St a-Rite Industries , Delavan, Wisconsin GROUND ELEVATION: 
0 a::"' ... z w~ 

~~11 w a,o 

1 I:.J ~:~ :la, 
z 

13 7/1 /10 

14 ,.a, 48/ 
53 

15 481 57/ 
61 

16 50, 55/ 
58 

17 51 I 54/ 
59 

1~ 571 59/ 
60 

19 52, 66/ 
69 

~ FT. · 

I OEPTH 

60 
-
-
-
-

65-
-
-
-
-

70-
-
-
- · 
-

75-
-
-
-
-

80-
-
-
-
-

85-
-
-
-
-

90-
-
-
-

95--

SOIL CLASSIF ICATION 

VERY ST lFF BROWN VERY SANDY CLAY 
moist . l i t t le fine to medium 
gravel. (CL) 

VERY DENSE BROWN FINE TO COARSE 
SANO satu ra te~ , some fine to 
coarse grave I . (SP- SW) 

LABORATORY 
RESULTS 

P.S. fP, ~ P.C.F. " 
Qu Mc: Od S 

WISCOHSIH T!STIHG \.A80RA T ORIES 



LOG O F BORING 

PROJECT: Test Bo rin~s and Well Ins ta I 1 at ion JOB NO.: S-83 IS 

CLIENT: Donohue & Assocfa tes, Inc. BORING NO.: MW-6 

LOCATION: Sta- Rite Industr ies , De lavan, Wiscons in · GROUND ELEVATION: 

DRILLING DATA: 0 ci::.,.. ... . t~ 
l.A80RA TORY ~ 

81T SIZE. TY PE. 
z 

W ): w,~ FT. RESULTS j:: 

l.OSS OR GAIN OF i aio ~z SOIL CLASSIFICATION ~ I: ..1 Uw DEPTH l~ I\ 
WA. TER. CASING ::>m Oo. <(~ 

P, S. F. ~ P .C.F. ':I 
SIZE ETC. 

z a. IA Ou Mc Od s w 
95 

VERY DENSE BROWN Ft NE TO COARSE - SANO sa t ura ted , some fi ne t o - coars·e grave l . "(SP-SW) 

-
20 60/ ) 1 / -

67 too- .. 
-
-
-

2 1 sv ;01 -
71 105 -

-
-
-

22 '•8/ )0/ -
73 110·-

. . 
ENO OF BOR ING -

-
-
-
~ 

-
-
-
-
-
- . 
-
-
-
-. 
-
-
-
-

~ 

-
WISCOHSIH TESTIHC t.ABORATORIU 



LOG OF BORING 
WISCONSIN TUTINC 1..AIIORATORIU 

PROJECT: Test Borings and Well Installat ion 

CLIENT: Donohue & Associ a tes , Inc. 

LOCATION: Sta-Rite Industries, Delavan , Wisconsin 

SORING STA.RTEO 2/24/ 83 
GA.OUNO WA. TER: 

JOB NO. : __ s.;,_-__ 8.:...31--=5 __ _ 

80 RING NO .: _ _;M..;..;W_-.;..;t 0;_ __ 

GROUND ELEVATION: 

During 22 ~DRIL L ING __ _ 

SORING COMPLETED 3/2/ 83 At Comoletion ~lSijl(~ AFTER ORl LLING __ _ 

TOTAL OEPTH SORING 110' 

ORI LL ING OA. TA.: 
8 1T SIZE. TYPE. 
LOSS OR GAIN OF 
WATER, CASING 
SIZE . ETC. 

8" Hollow 
stem augers 
to 55 ft •• 
44-" tricone 
ro 11 er b t t 
and wash 
boring with 
bentoni te 
for remainder 
of boring. 

2 « ~ -
"' Wwu. w w ~ 

i mo ¥ :z.,, 
l:..J Uw'"" 

j ~(D ~ll. 

3/ IS 

2 5/ /6 

3 6/ /7 

4 7/ /9 

10 14/ 
16 

. FT. 

OEPTH I~ 

0-

10-

15-

20-

25-

HOURS AFTER DRILLING 

SOIL CLASSIFICATION 

HEDl"UM STl'FF BLACK CLAVEY TOf>SOtL 
moist. (Ot).· · 

HE0tUH STtff .BRO\ilN SILTY .CLAY 
mot st• trace fi.ne to coarse sand . i~~l _____________________________ _ 
FIRM BROWN SILTY FINE TO COARSE 
SANO moist. little fine to coarse 
grave 1 , trace c 1 ay. (SM) 

DENSE T.O VERY DENSE BROWN FINE TO 
COARSE SANO saturated. some fine 
to coarse grave 1. trace s i 1 t . 
(SP-SIJ) 

LA80RATORY 
RESU.LTS 

P,S.fl' 41\ P.C.F ~ 
Q.,. Mc Od S 

DRILLING ANO SAMPLING INFORMATION: 

BOA.tNC LOGGED 8Y • H. Stein ruck CHECKED 8Y __ s_o_i_l_s_E_ng.__i n_e_e_r_ CLASSIFICATION SYSTEM \JTL 

METHOD OF DRILLING Truck Mounted Drtl I 

PENETRATION TESTS: l" 0.0. 1t l • l l r 1.0. SPLIT SPOON s»tPLER 
ORI.VEN 1rw1TH ·~ PIN GUIDED WEIGHT FREE FALLING 111'. 
NUMBER OF &LOWS REQUIRED SHOWN ON REPORT. 

CHE 55, Unit 11 
MACHINE MOOEL---------

1 C!J (3 8 
SP\.IT 1\l&e AUGER WASH 
SF'OCfil SH1PLE SN1PLE SI-MPLE 



LOG OF BORING 

PROJECT: Test Borings and Well Installation J 08 NO. : __ s-_8..:;.3--=t 5;__ __ 

CLIENT: Donohue & Associates. Inc. BORING NO.: __ M'"'"'W'----'-to"'--· __ _ 

LOCATION: Sta-Rite Industries, Delavan. Wisconsin GROUND ELEVATION: 

OIHLLING DATA: ~ a:"' . 
SIT SIZE. TYPE, W,c ww FT. 

w lllb ~z 
LOSS OR GAIN OF i_ r:_, ui1- DEPTH 1 
WATER. CASING ia, Cl. l1. 

SOIL CLASSIFICA TlON 

~s-•z_e_._e_T_c_. __ .,.....,._ ... _.,. 25 

6 t 3 15/ 
18 30-

7 17 19/ 
23 35-

8 20 26/ 

29 40-

9 27 35/ 
40 45-

10 23 Jl/ 
39 50-

11 30 38/ 
47 55-

t2 34 37/ 
48 60-

Ill 

DENSE TO VERY DENSE BROWN FINE TO 
COARSE SAND saturated, some fine 
to coarse gravel, trace silt. 
(SP-SW) 

VERY DENSE BROWN CLAYEY SILTY FINE 
TO COARSE SAND saturated, some 
fine to coarse grave 1. {SH-SC) 

- ----------------------------------VERY DENSE BROWN FINE TO MEDIUM 
SAND saturated, trace coarse 
sand, trace fine .to med i um 
grave 1. {SP) 

LA80RA TOA. Y 
RESULTS 

P.S, ir. ' .C.F .. 
Qu Me Od S 

NOT ew 
thi t 
med um seas 
of i l y 
san y lay 
aro nd the 
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. CLIENT: 

LOCATION: 

LOG OF BORING 

Tes t Bor i ngs and Wel l lnstal lation 

Donohue & Associates , Inc. 

Sta-Rite Indust r ies, Delavan , Yisconsin 

JOB No. : ___ 5_-8:..::3;..;.l _5 __ 

BORING NO.: __ Mw_-_t_o __ _ 

GROUND ELEVATION: 

OA.ILl. lNG DA.TA.: 2 ic"' ~ • FT Iii LASO"RA.TORY ~ 
&IT SIZ E, TY PE.. w~ Ww • !Ji,. RESULTS 1-
1.0SS OR GA.IN OF ~ ~9 ~ffi~ DEPTH ~; SOIL CLASSIFICATION ,_ ~ 
WATER, CASING i =>m Oo.. ~ P.S. P-. ,. r .C.F. ,r, ~ 
SIZE ETC ji Z a.. ui Q., Mc: Od S w 

~--·-----·--....... - .... _.60 t--t---------------.... - ......... - .... ~-~ 

13 31/33/ 
50 65-

t 4 33; i.01 1M 
46 70-11 

VERY DENSE BROWN FlttE TO MED IUM 
SAND satutated, t race coarse 
sand , trace fine to medium 
grave 1. {SP) 

-~------------------------------------
15 26) 31/ - VERY DENSE BROVN FI NE TO COARSE 

34 
7 5-

SAND sa t urated, trace silt, 
l ittle f i ne to coa rse gravel . 

- (SP- SW) 

-
-

16 30/ 24/ -
39 80-

-
-
-

17 31, 33/ -
34 85-

' -

1825J 31/ 
30 90-

- -------------------------------------

19 26130/ 
37 95--

VERY DENSE BRO\.IN FINE TO COARSE 
SAttD saturated, little fine t o 
coarse grave 1. (SP- SW) 
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WISCONSIN TESTING LABORATORIES 
FIELD EXPLORATION STANDARD SAMPLING PROCEDURES 

The borings were made with a truck mounted Central Mine 
Equipment model 55 exploration drill rig. Soil sampling was 

performed in general accordance with ASTM method o-1586. 
Using this method a 140 lb. weight free falling a distance 

of 30 in. is used to drive a 2 in . o.o. by 1-3/8 in. I.D. 

split barrel sampler in the soil. The sampler is first 

driven 6 in. into the soil for seating purposes. After this 
has been done the sampler is driven an additional 12 in .. 

The number of blows required to drive the sampler the final. 

12 in. is ·known as the penetration resistance or "N" value. 

The number of hammer blows used in making the test is 

reported on the drill logs for the final two 6 in. increments 

of penetration (example: 8/9 where 8 + 9 = 17 is the standard 
penetration resistance or "N" value). In some cases the 

initial or "set" blow count is also recorded. "N'' values are 
used to indicate relative densities of cohesionless (sand and 

gravel soils) and to a lesser degree consistencies of cohesive 
soils. 

All samples of soil recovered were visually and manually 
classified in the field by the drill foreman. Representative 

samples were enclosed in glass jars, labeled and returned to 

the laboratory where they were further e~amined and 

reclassified by a soils engineer. 

We wish to emphasize that the boring logs show the 

subsurface conditions at the dates, locations and depths 

indicated, and it is not warranted that they are representative 

of subsurface conditions at other locations and tiJnes, and to 

greater depths than penetrated by the borings. 



WISCONSIN TESTING LABORATORIES 

Field Classification System for Soil Exploration 

Non Cohesive Soils 
(Silt, Sand, Gravel and Combinations) 

Oensiti; 

Very loose 5 blows/ft. 
Loose 6 to 10 blows/ft. 
Firm 11 t.o 15 blows/ft. 
Medium Oense 16 to 30 blows/ft . 
Dense 31 to so blows/ft. 
Very Dense 51 blows/ft. 

Relative Proportions 
Descriptive Term 

Trace 
Litt l e 
Some 
And 

Cohes i ve Soi l s 
{Clay, Silt and Combinations) 

Consistency 

Very Soft 
Soft 
Medium Stiff 
Stiff 
Very Stiff 
Hard 

4 to 
6 to 

11 to 
16 to 

3 blo,"s/ft. 
5 blows/ft. 

10 b I ows/ ft. 
15 b 1 ows/ ft , 
30 b I ows /ft . 
3 1 b I ows/ ft . 

or less 

or more 

Percent 

1-10 
11-20 
21-35 
36- SO 

or I ess 

or more 

Particle Size I dent i f i cat ion 

Boulders - s inch diameter or more 
Cobb l es - 3 to 8 inch diameter 
Gravel - Coarse-Large 1 to 3 inch 

Medium- 1/2 to 1 inch 
Fine - 1/4 to 1 /2 inch 

Sand - Coarse-0.6!1lll to 1/4 inch 
{di a. of penci 1 lead) 

Medium-0.2111t1 to 0 . 6rrm 
(di a. of broom straw! 

Fine -0.0Smm to 0.2mm 

Si 1 t 

Plasticity 

Degree of 
Plasticity 

None to SI ight 
SI ight 
Medium 

(di a . of human hair) 
-0.06mm to 0.002mm 

(Cannot see particles) 

Plasticity 
Index 
o - 4 
5 e 7 
S - 22 

High to Very High Over 22 

Classification on logs are made by visual inspection. 

Standard Penetration Test - Oriving a 2.0 in. 0.0. , 1-3/8 in. 1.0., sampler a 
distance of LO ft. into undisturbed soil with a 140 lb. hanmer free fa l ling a 
distance of 30.0 in. It is customary for Wisconsin Testing Laboratories to drive 
the spoon 6.0 in. to seat into undisturbed soil, then perform the test. The 
number of hammer blows for seating the spoon and making the tests are recorded for 
each 6.0 in. of penetration on the dri 1 l log (Example - 6/8/9). The standard 
penetration test results can be obtained by adding the last two figures 
( i.e. 8+9 = 17 blows/ft.). 

Strata Changes - In the column "Soil Descriptionsu on the drill log the horizontal 
I ines represent strata changes. A sol id 1 ine ( - ) represents an actually 
observed change, a dashed 1 ine (---) represents an estimated change. 

Ground \.later observat·ions were made at the times indicated. Porosity of soi 1 strata, 
weather conditions. site topography, etc., may cause changes in the -..,ater levels 
indicated on the logs. 

Sueeortive Strata Oescrietions - Si It and Sand Seams 

Very thin seams - Paper thin to 1/8 in. thick 
Thin seams 1/8 in. to 1 in. thick 
Medium seams 1 in. to 6 in . thick 
Large seams 6 in. to 12 in. thick 


