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INTRODUCTION

The Department of the Army proposes expansion of the building
complex and development of the outdoor training area at the
Milwaukee USAR Center Complex and Training Area located on West
Silver Spring Drive in Milwaukee, Wisconsin. In February, 1984,
the Department of the Army issued an Environmental Assessment and
a Finding of No Significant Impact Report addressing the project
(Department of the Army, 1984).

The land use history section of the Environmental Assessment
indicates that the Milwaukee Sanitation Department disposed of
approximately 500,000 cubic yards of solid waste on the present
complex site between 1957 and 1966. According to correspondence
from the City of Milwaukee, the material disposed at the site was
furniture, appliances, street sweepings, leaves, tin cans,
bottles, ashes, cinder, and sewer pipe. There were no news-
papers, garbage, oOr other types of putrescible materials
disposed. No industrial or hazardous waste was accepted. During
the landfill operation, earth Dberms were constructed to minimize
the flow of potential pollutants to Lincoln Creek which flows
between the two 1landfill cells. In 1983, the Wisconsin DNR
collected a sample of seepage from the landfill berm to Lincoln
Creek. The DNR had the sample analyzed at the Wisconsin State
Laboratory of Hygiene and concluded that the seepage discharge
did not contain pollutant concentrations that would be
detrimental to public health, wildlife, fish and aquatic life.
(Department of the Army, 1984).

In 1983, samples of Lincoln Creek upstream and downstream of the
landfill cells were collected and analyzed. The analysis showed
no indication of pollution from the landfills. (Department of
the Army, 1984).

In September of 1984, the U.S. Army Corps of Engineers, Omaha
District retained Donohue to conduct evaluations to determine the
impact of the landfill on nearby soil and groundwater. Donohue
installed monitoring well nests to determine the water quality of
the groundwater near the surface of the groundwater table and at
depth. During the soil boring operations, soil samples were
analyzed in the field using an HNu photoionization detector to
determine the presence of hydrocarhons. The air in the bore hole
was also analyzed to determine the presence of methane or other
hydrocarbons.

In this report we present a description of the regional geology
and hydrogeology, a description of our field investigation pro-
cedures, the results of our investigation and our conclusions and
recommendaticns.




REGIONAL GEOLOGY AND HYDROGEOLOGY

The Army Reserve site is located over glacial drift material.
The most important glacial unit occurring at the site is
interpreted to be the Oak Creek formation which consists of fine
grained till, lacustrine clay, silt, and sand and glaciofluvial
sand and gravel. Beneath the Oak Creek till is the New Berlin
till which is substantially coarser grained, consisting of silty
and clayey sands and gravels. Below the glacial material is
bedrock which consists of Silurian Age Njiagara dolomite which -
forms the first aquifer in the area.

FIELD INVESTIGATION PROCEDURES

Well Locations

Nine nested wells were placed surrounding the closed landfill to
monitor the groundwater around the site. The general locations
are shown on Figure 1. The location coordinates and elevation
are given in Table 1. Wells 101 and 102 were located in the
suspected upgradient groundwater flow direction. All other wells
were placed to surround the site and detect downgradient
contamination if present. Nested wells were installed to serve
two purposes. First, they allowed the determination of the water
table and vertical hydraulic gradients 1in the site; secondly,
they allowed groundwater monitoring at the water table surface
and deeper in the groundwater flow system. The depth of the
shallow observation wells was 20 feet while the deeper wells were
generally 40-45 feet deep.

Well Installation Procedures and Borehole Monitoring

Wells were constructed of 2 inch, Schedule 40 PVC. Observation
wells were fitted with a 10 foot section of factory slotted,
No. 10 slot well screen, while piezometers were constructed with
5 foot slotted sections. Wells were 1installed using a 6 inch
0.D. hollow stem auger or flight augers and roller bitting into
bedrock. Standard split-spoon samples were taken at 5 foot
intervals. Boring 1logs and well installation diagrams are
attached as Appendix A.

Well screens were surrounded by a silica sand pack which extends
to 7 feet below ground surface in observation wells and
approximately 1 foot above the screen in piezometers. In shallow
observation wells a minimum 2 foot thick bentonite seal followed
by a concrete cap was placed at the top of the installation. 1In
the piezometers, & minimum 5 foot bentonite seal was placed above
the screen followed by either bentonite cement grout or the hole
was allowed to cave above the seal and backfilled with sand. At
the surface, a second 2 foot thick bentonite seal was placed with
a concrete cap above,
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Well No.

OwW101

P101

OwW1l02

P102

owlo3

P103

owW1l04

P104

Oowl1l05

P105

owl1l06

P106

ow1l08

TABLE 1
MONITORING WELT, LOCATIONS AND ELEVATIONS
WISCONSIN STATE PLANZ COORDINATE SYSTEM,

696.58

SOUTH ZONE
Elevation
Y Value X Vvalue (NVD 1929)
417,120. 2,539,200.1 686.95 TOPP
686.89 TPVC
417,122. 2,539,195.3 686.88 TOPP
686.86 TPVC
417,114. 2,539,732.2 686.20 TOPP
686.04 TPVC
417,113. 2,539,738.2 686.12 TOPP
685.99 TPVC
415,878, 2,538,943.5 681.72 TOPP
681.18 TPVC
415,879. 2,538,946.4 682.11 TOPP
681.98 TPVC
416, 344. 2,540,766.0 692.25 TOPP
691.98 TPVC
416,341. 2,540,761.6 - 692.39 TOPP
692.11 TPVC
415,395. 2,539,101.0 677.47 TOPP
6£77.28 TPVC
415,392, 2,539,100.6 677.67 TOPP
677.43 TPVC
415,405. 2,539,464.0 677.21 TOPP
677.07 TPVC
415,408. 2,539,462.7 677.17 TOPP
677.02 TPVC
415,740, 2,540,544.3 696.90 TOPP

TPVC




——

TABLE 1 Continued

Elevation
X Value (NVD 1929)

Well No. Y value

P108 415,733.8

OW1l09 415,810.7

P109 415,814.4

Owlll 415,375.6

Pl1l1l 415,372.3

TOPP = Top of Protector Pipe
TPVC = Top of PVC

NVD = National Vertical Datum
R/COE2/AAS8

2,540,540.4 696.62
696.48
2,540,797.2 695.15
694.99
2,540,793.9 695.01
694 .88
2,541,016.9 691.07
690.93
2,541,016.7 691.10
690.97

TOPP
TPVC

TOPP
TPVC

TOPP
TPVC

TOPP
TPVC

TOPP
TPVC




During drilling, a photoionization analyzer (HNu) was used to
deternine presence of organic vapors. Auger cuttings and split
spoon samples were placed in zip-lock bags and allowed to equili-
brate with the air for 5-10 minutes, then the HNu probe was
inserted through a small opening in the bag and the reading
recorded. Water samples collected during drilling from the well
were placed in a glass jar and capped with a screw-on 1lid. The
HNu probe was inserted through a small hole in the 1lid and the
measurement recorded. Vapors in the borehole were also monitored
for oxygen concentration and the lower explosive limit using a
combustible/oxygen monitor.

Geology

Bedrock across most of the site was usually deeper than approxi-
mately 45 feet, however, at Bl09 and B108 bedrock was encountered
at a depth of 27 feet and 32 feet respectively and at Blll auger
refusal occurred at 38.5 feet. These depths 1indizate that a
bedrock high occurs in the <outheast portion of the site and the
bedrock surface becomes deeper to the west.

Groundwater Flow

Figure 2 shows a water table contour map that was constructed
from water elevations taken on February 13, 1985. This ground-
water contour map 1ndicates that there 1is a water table high
located in the south central portion of the site. Flow from this
area moves laterally and downward towards the east, west, and
north, It 1s_eoxpected that away from the mound the predominant
local direct:.n of groundwater flow 1s towards the west., Wells
along the eastern portion of the site (104, 108, and 111) show
downward vertical gradients indicating groundwater recharge
occurring in these areas. Wells along the western portion of the
site including 101, 102, 103, 105, and 1(6 show either very
little vertical gradients or upward gradients. Since the verti-
cal gradients become wupward along the western portion of the
site, groundwater recharge which occurréd on the eastern portion
of the site would not be expected to move deep into the ground-
water flow system.

WELL DEVELOPMENT AND SAMPLING

Development .

The groundwater monitoring wells and piezometers were developed
after i1nitial well i1nstallation but no sooner than 48 hours after
grouting was completed. Field records of the well deveiopment
procedures can be found in Appendix B.
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Wells were developed using a gas driven centrifugal pump and a
submersible Johnson Keck pump. All equipment, tubing and hose
were rinsed with deionized water between use at each well. Where
the well boring was made without ' the use of drilling fluid, five
times the standing water volume in the well was removed. The
standing water volume included the water volume within the well
screen and casing plus the saturated annulus. Wells where the
boring was made or enlarged with the wuse of drilling fluid
(water), five time the amount of standing water volume in the
well was removed in addition to the estimated water lost during
drilling.

Where water still remained turbid after development, additional
volumes of water were removed.

Chemical and physical characteristics of the water removed at
each well were measured before, during, and after completion of
well development. These measurements included turbidity, color,
odor, conductivity, pH, temperature, and the physical description
of the sediment. These measurements are presented on the well
development field logs in Appendix B. Following development, the
wells were allowed to stand without activity for a minimum of two
weeks before purging and sampling.

Purging

To remove stagnant water from the monitoring wells and to draw
representative groundwater into the well for sample collection,
all wells on-site were purged prior to sample collection.

To determine the volume of water to be purged from each well, the
depth to the static water level and depth to the bottom of the
well were measured from the top of the two-inch diameter PVC well
pipe using a fiberglass tape. Between measurements at each well,
the tape was rinsed several times with deionized water. Based on
the depth to water, the total depth of the well and the diameter
of the well, the volume of water standing in the well (well
volume) was calculated using the following equation:

2

Well Volume = 3.14 d° x H x 7.48
4
Where: .
d = diameter of well = 0.167 feet
H = Height of water = depth to bottom -

depth to water level (feet)




For wells with rapid recovery rates, a total of three well
volumes of water was removed. Where water recovery rates were
not rapid, the wells were bailed dry and then allowed to recover
prior to sample withdrawal.

Table 2 shows the well water elevation measurements and volumes
of water removed from each well during the sampling events.

All wells on site were purged using a PVC single check valve
bailer attached to a rope. In practice, the single check valve
bailer is lowered into the well annulus, water enters the chamber
through the bottom, and the weight of the water column once in
the bailer closes the check valve wupon bailer retrieval. Upon
bailer retrieval, the ball immediately seats itself without water
loss through the check valve.

All water purged from the monitoring wells was discarded. Two
bailers were used for the bailing process, dedicating one bailer
for use on all observation monitoring wells with depths up to
25 feet and one bailer for use on all piezometers with depths up
to 45 feet. At each monitoring well, the bailers and rope were
rinsed with deionized water before bailing the next well. The
approximate time between purging and sample collection was from 1
to 1.5 days.

Sample Collection

Samples were collected from all 18 monitoring wells and piezo-
meters. On the first day of sampling, samples from sites 101,
102, 103, a~: 104 were collected. On the second day of sampling,
samples were collected at sites 105, 106, 111, 109, and 108.
Before sampling at each well, depth to static water level was
measured and recorded.

Ac ostablished during initial bailing of the wells, samples from
each well were collected using dedicated PVC single check valve
bailers. At each well the first water sample collected with the
bailer was discarded and the second bailer volume collected was
used to rinse out the plastic Nalgene sample bottle. The follow-
ing bailer volumes of sample were transferred from the bailer to
the sample holding container, filling the container slowly to
avoid unnecessary aeration of the sample. Between each well
sampling, the bailer and rope were rinsed several times with
deionized water before collecting the next well sample.

Field Measurements and Filtration

Immediately upon collection, sample temperature, color, odor, and
visual turbidity were recorded. The sample was transferred from
the sample holding container to a Millipore pressure filtration
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vessel where it was filtered through a 0.45 micron filter using
pressurized nitrogen. Immediately after filtration, the field pH
and conductivity were measured. Field pH was measured using an
Orion Research Model 201 digital temperature compensating pH
meter. Prior to - any sample measurements, the pH meter was
standardized using pH buffer solutions of 4.01, 7.41, and 10.00.
During sample measurement, standards were checked periodically.
The pH probe was rinseau with deionized water after each standard
and sample measurement. All pH measurements were recorded on a
field record log.

A Lab-Line conductivity meter that is temperature compensating
was used to measure field conductivity on all samples collected.
Prior to measuring samples, the meter was standardized against a
known standard. The measurement cells were rinsed several times
with deionized water after checking standards and after each
sample measurement. All field conductivity measurements were
recorded on a field record log.

Preservation

Samples collected from the monitoring wells were contained in
plastic bottles that had been previously washed and rinsed with
deionized water. After filtration, sample collected from each
monitoring well was divided into four separate bottles each with
the appropriate volume of chemical preservatives added .for
required sample analytes. o

Labels were csecured to each sample bottle noting sample location
and identifi’ation, date of sample collection, analysis required,
and initials of personnel collecting the samples. One liter of
sample was left unpreserved for total dissolved solids, nitrate
nitrogen, chloride, fluoride, and sulfate. A 500 ml bottle of
sample was preserved with zinc acetate and sodium hydroxide for
sulfide analysis, one 500 ml bottle of sample was preserved with
concentrated nitric acid for total hardness and metals analysis,
and one 250 ml bottle of sample was preserved with sulfuric acid
for low level chemical oxygen demand.

Field Quality Control

Prior to sample collection, a trip blank of deionized water used
throughout the sampling program was prepared in the same manner
used for all samples «collected. The trip blank was preserved
with the same chemical preservatives used on all samples and was
analyzed for the same analytes. In addition to the trip blank,
two duplicate samples were collected, prepared, preserved, and
analyzed for the same analytes. These duplicates were coded in
the field upon collection and given a different sample identifi-
cation number to correspond to the first sample collected at the
site.

12




Recordkeeping and Chain of Custody

During purging and sample collection at each monitoring well,
field logs were used to record all field measurements and other
pertinent information. This included water levels, volumes of
water removed prior to sampling, pH, conductivity, and other
physical measures.

Prior to the delivery of the samples to the laboratory, a chain
of custody form was prepared identical to the labels secured on
each sample bottle noting sample location and identification,
date of sample <collection, number of samples, and names of
personnel collecting the samples. In addition, an analytical
work request form was completed 1indicating laboratory analysis
for all samples.

The original forms were sent along with the samples to the labor-
atory and a copy was retained by Donohue. The samples were
placed in coolers with 1ice and delivered to the laboratory by
Donohue personnel. All samples were delivered to the laboratory
within 24 hours of sample collection.

Surface Water Sampling

Two samples of water from. Lincoln Creek were collected on
March 4, 1985. One sample wa&s obtained at a point approximately
100 feet upstream of the 1landfill and the second from a point
immediately downstream, The samples were handled by the same
procedures used for the groundwater samples.

RESULTS

Field Measurements and Observations

During the installation of the groundwater monitoring wells, a
photoionization detector was used to measure organic vapors in
the soil, water, and air in the borehole. There was no positive
meter reading for any of the samples. During the sampling of the
monitoring wells, we noted that samples from all of the wells
were odorless and colorless following filtration. There is no
obvious indication of contamination in any well. A summary of
field measurements and observations is given in Table 3.

-

Groundwater Chemistry

Results of laboratory analysis of the groundwater samples collec-
ted in January and February 1985, are given in Tables 4 and 5.
Organic matter content of the water is very low, as indicated by
the chemical oxygen demand (COD) values. No biochemical oxygen
demand (BOD) readings were measured for the samples;

13
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hcwever, because the chemical oxygen demand readings were low, it
1s reasonable to expect that the BOD values would be extremely
low as well. The heavy metal concentrations in each well was low
and in most cases, below the detection limits. The iron content
in piezometer 10lA was higher than the other wells and
piezometers during both sampling programs. The concentration of
hardness, total dissolved soclids, chloride, and sulfate are
higher than would be expected for background water quality. This
is especially noticeable in P10l and OW1l0l. The concentration of
these components might be a result of the landfill; however, it .
is not possible to conclude that the landfill is the only impact
on the area groundwater. Other wurban activities in the area
might contribute.

Surface Water Chemistry

Surface water data is presented 1in Table 6. There 1is no
significant difference in parameters upstream and downstream of
the landfill. Both samples were high in chloride, perhaps due to
runoff of salt from roads.

CONCLUSICNS

The impact of the existing landfill on groundwater and surface
water quality is small. The higher than expected concentrations
of hardness, total dissolved solids, chloride, and sulfate in
some wells which may be due to the landfill, do not warrant
remedial action to cleanup the groundwater. Future environmental
impacts from the 1landfill can be minimized by designing and
constructing uses for the area that will not result in damage to
the landfill cover and expose refuse. Damage to the cover will
increase *he rate of infiltration and perhaps 1increase the
concentration of dissolved solids in the groundwater.

RECOMMENDAT IONS

Based on the results of our evaluations, we recommend the
following:

1. Abandon the monitoring wells wused 1in this evaluation 1in
accordance with Wisconsin Department of Natural Resources
procedures. Abandonment of the wells will eliminate the
possibility of contamination by vandals.

2. Design and construct training exercises on the landfill areas
that will not damage +he landfill cover. Implementing this

recommendation might require reinforcing the paths, where
tanks and heavy equipment are used.

R/COE2/AAlL
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TABLE 6

LINCOLN CREFX ANALYSIS

Upstream of Downstream of
Landfill Landfill
Total COD mg/1 7.9 15.6
Total Dissolved 756 844
Solids mr 1 ‘
Nitrate Ni_rogen mg/l 2.C6 2.37
Arsenic mg/1 <0.001 <0.001
Barium mg/1 <0.2 <0.2
Cadmium mg/1 <0.01 <0.01
Total Chromium mg/1 <0.05 <0.05
Copper mg/1 <0.05 <0.05
Total Iron mg/1 0.05 0.06
Lead mg/1 <0.1 <0.1
Manganese mg/1 <0.03 <0.03
Mercury mg/1 <0.0005 <0.0005
Selenium mg/1 <0.001 <0.001
Silver mg/1 <0.01 <0.01
Zinc mg/l 0.04 0.04
Alkalinity mg/1 226 235
Total Hardness mg/l 360 360
Chloride mg/1 235 ’ 235
Flouride mg/1 0.24 0.2%
Sulfate mg.!l 53.9 56.7
Sulfide mg, 1 <0.1 <0.1
Conductivity, umhos/cm 875 858 -
pH, units 8.10 8.05

pH and conductivity were measured 1in the field immediately upon
sample collection,
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‘ APPENDIX A

BORING LOGS AND WELL INSTALLATION INFORMATION
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FIGURE 2

Typical Well Diagram (Deep
U.S. Army Reserve Center
Milwaukee, Wisconsin

GEA Project No. 841022
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FIGURE 3

Typical Well Diagram (Deep Well)
U.S. Army Reserve Center
Milwaukee, Wisconsin

GEA Project No. 841022
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( E 6 : RECORD OF SUBSURFACE EXPLORATION
SULTING Ol AND
P-101 Con S

Gu:s €ncm€€mnc gssocmcs. INC. Boring No. gmmon €naneens '

Project: U. S. Army Training Center Date; ____10-24-84

Milwaukee, Wisconsin - GEA Project No.: __841022

Crew Chief: Duane Drewicz ’

DESCRIPTION Boow Mok | M g | 9 | @ | w | memanxs
Ground Surface Elevation Surface | Type
. Yellow Brown Silty fine to medium . -
| Sand, somecoarse Sand, trace Clay- - -
| Damp (SP-SH)- : § ,
- 5' i 1
= 4H1=8S | 31 -
a - 4
. Gray Brown Clayey Silt to Silt, . .
. trace fine to coarse Sand-Damp 10 -
L (CL-ML) 2=55 | 9 ]
" 15' ] ]
C 3-5§ 8 .
-~ — -
L Gray fine to coarse Sand and 20" .:
L. Gravel-Wet 4-SS | 16 .
(GW) . : ]
= - -
25’ -
t 5-SS | 14 ]
— — ~—
s i i
- 30’ ]
n 6-SS | 14 i
- i _
- Gray Silty Clay to Clayey Silt- 35,-4 -
 Damp to Moist (ML-C 2 -
- e (M-CL) 7-55 | 11 i
: Gray very fine Sandy Silt, trace - N
L Clay - moist to wet a0 ] -
High Dilatency -
. (sM) J8-ss | 36 _
- - -
i Gray very fine Sandy Silt, trace j :
[ coarse Sand to fine Gravel-Moist tu| 45 -
Wet (SL-SM) 9-55 | 32
[ Boring Terminated at 46' 1

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradus! and may
vary considerably between boring focations. A-3 o
- 1




RECORD OF SUBSURFACE EXPLORATION

COﬂSllThG SOII. AND

F q Boring No. P-101 .

Gncs €ncm€€mnc SSOCINES, INC. 9 E,pmon €none€ns
Project: U.S. Army Training Center Date: 18-24-84

Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chief : Duane Drewicz

[
DESCRIPTION Boow | Ho's | N Q. , 9 l 2, w REMARKS
Ground Surface Elevation Surfece | Type

r- — —
[ Piezometer Set at 46' - -
L R ]
- 5' Well Screen 5 _
- ] .
N 10" ]
- - . —
| - .
- ‘—‘ —
u . ]
P 15’ - -1
— - 1
o ] . -
N . 20° i
r - -
B I m
- 25° _ i
- = ]
o N =
— - —
L 30’ .. -
o i _
i 35' - i
- - -
b~ — -
g 40’ _ i
L . .
» L_ — ‘1
- — —
C 45' | -

-

Changes of strata indicated by the lines are approximate boundary between soif types. The actual transition may be graduat and may

vary considerably between boring locations,

A4
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l RECORD OF SUBSURFACE EXPLORATION
OK-101 Consulmc Sou AND
Boring No. -

Gues €uctu€€mnc (Cqssocmcs INC. 9o ﬁmnnm €naue€as

Project: U S. Army Reserve Center Date: _11-16-84
Milwaukee, Wisconsin ' GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Soow |Ho | N | a | a | a | w | nemanxs
; Ground Surtace Elevztion Surtacs | Type v P

— -1 -
- Auger Boring to 20' - -
- Set Well at 20° 5 o -
B . =
- . 4
i ’ -
r.. -
- 10’ o q
- i ]
N 15° i
- . - -

T
|

7T

20’

T

1

T

Boring Terminated at 20'

T
1

L] L] ] i —
|
I A

_ 25’

. —

N 30 _

- .

r_— -— —
. i B .
[ _ 35 . ]

- . -

" 4 _

- . -

. 40" ] n
| i ]

_ i ]

C a5 N
|t i

L

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradusl snd may

vary considerably between boring locations,
A-5 00

m——




‘s SN D MR mpee

RECORD OF SUBSURFACE EXPLORATION .
COHSUU“C SOIL ArD
P-102

Gues €ncm€emnc gssocmes. e, Boring No. ﬁmmon €none€ns

Project: U.S. Army Training Center ‘ Date: 10-30-84
Milwaukee, Wisconsin . GEA Project No.: 841022
Crew Chief: Duane Drewicz '
DESCRIPT!ON Berow Nor | N q, q q, w REMARKS
Ground Surface Eievstion Surfece | Type
| Yellow Brown fine Sand, trace mediup - .
. to coarse Sand, trace fine Gravel- - B
.- Damp (SP) 5 .
" 1-SS_ {39 i
5 . g
= Gray fine to coarse Sand and 10 -
I Gravel - Wet 2-55 125 -
- = -~
[ (6W) R j
- 15’ -
i 3-SS_|57 ]
L - 4
: i
L 20’ i
4-SS |38 ]
-
- . .
- ] X
- 25" 525515 .
r— —
- -
I~ B
N 30’ i
- .
~ Gray Clayey Silt, trace fine to .
— coarse Sand, trace fine Gravel- , n
~ Damp  (CL-NL) , 35 ~
N a0 ]| i
8-SS [36 R
L . _
- Gray very fine Sandy Silt, trace . 7]
- Clay, trace medium to coarse Sand 45 7 7
= trace fine Gravel-Damp (SM} 3-S5 133 n
[ Boring Terminated at 46" [

Changes of strata indicated by the lines are approximate boundary between soil types. The sctual transition may be gradual and may
vary considerably between boring locations. Aeb -
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RECORD OF SUBSURFACE EXPLORATION

COHSUlThG SO!I. AND

| S TS NN T Y D N TN VOO O O N U IOV N PO |

’ . P-102
F H Boring No.

GILCS €NGIH€€RING SSOCINES. INC. g E;mpmo" €ma5

Project: _U. S. Army Training Center Date: ___10-30-84
Milwaukee, Wisconsin L GEA Project No.: 241027
Crew Chief: Duane Drewicz
th | Se
DESCRIPTION Boiow Moz | N | g, |9 | 6 | w | nemanxs
Ground Surface Eievation Surfece | Type

r— ~— L
p— . -~ ~—
—~ Piezometer Set at 45' , ~
p 5 ‘1 -y
= 5! Well Screen - .
— ~ -
— ~ -~
R 10" J .
i ] ]
i N N
p— 15' Ay —y
B ] ]
i i i
L . 20’ -
N 25" |
L A
- -
N 30"
- ]
- -
" §
b 35 -
. —
- ]
L 40" _
- -
- - .
L j .
i 45’ -
- - -
-

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradusi and may
vary considerably between boring locations. A7 .
. |




RECORD OF SUBSURFACE EXPLORATION

CONSU[THG SOIL AND

~ F H Boring No. OW-102

\ues €ncmeenmc SSOCINES. INC. 9 E)t\mmon €NGNC€RS
Project: U.S. Army Training Center Date: 11-16-84

Milwaukee, Wisconsin_ GEA Project No.: 841022
Crew Chief: Duane Drewicz
Depth | Sample
DESERIETION, S EEI N fa e e | | e

p— —1 —
~ Auger Boring to 20' - -
- - -
- ] - -
N Set Well at 20 5 _ i
~ . -+
N 10’ i
- —1 -
N 15" ] i
i 20 ] ]
~ Boring Terminated at 20 7 .
N 25 i
— - :
- ] .
- 30' ] .

y1I 171171 17T

1

—

Ju

C

35’

40’

45’

IS T N T N N I |

{

{

i & 1

|

|

| T |

141 1

1

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may

vary considerably between boring locations.

A-8
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RECORD OF SUBSURFACE EXPLORATION

CONSUJ“G SOll AND

| W T U N Y N T T I N Y O O N A O

: P-103 -
. Boring No. .
GILCS €ncm€€mnc gssocwcs. INC. ’ . lgmmon €nan€eas
Project: Y-S, Army Training Center Date: 11-8-84
Milwaukee, Wisconsin GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Boow | Nors | N q, q, q, w REMARKS
Ground Surfsce Elevation Surface [ Type

- Yellow Brown fine Sandy Silt, trace - -
- Clay, some medium to coarse Sand- - .
- Damp (SM'ML) 5: - ]
" 1-sS | 18 ]
r— — —
L - g
N : 10° ]

Gray fine to coarse Sand and Gravelt 255 | 23 1
- Damp to Wet (GW) -
i i i
- 18" 43-55 | 37 ~
- S . A ) — -
- Gray Silty Clay to Clayey Silt, .
- trace fine to medium Sand-Damp 20’ .
- (M) 4-SS_| 34
L
- =
- 25' ]
L 5-SS | 23
- -

Gray fine Sand, trace to little 7
B Si]t"wet 30»7
i (SM-SW) 6-8S | 71

Gray Brown Clayey Silt to Silt, ~
[ trace to little fine to coarse Sand) 35.“
~ trace fine Gravel-Damp - 67
- (CL-ML) 1 ]
[~ ‘G:a‘;‘Brown S{l_ty Cla‘ﬁ; Clayeym T R
~ Silt-Damp (ML-CL) 40" .
’: T8-S5 ] 66 i
~ Gray Brown very fine Sandy Silt, 7 7
~ trace medium to coarse Sand, trace | 45 ] 7]
™ fine Gravel-Damp to Moist (SM) 9-S5] 158 T
[_Boring lerminated at 46" T

Changes of strata indicated by the fines are approximate boundary between s$0il types. The actual transition may be gradusl and may
vary considerably between boring tocations.

A-9
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RECORD OF SUBSURFACE EXPLORATION
COHSMTI\G SO([ AND

' p Boring No. P-103

GIIQS €HGIH€€RING SSOCINES. INC. g E.:wmon €n0n€€k$
Project: U. S. Army Training Center Date: 11-8-84

Milwaukee, Wisconsin GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Bew | Nok | N q, - q, w REMARKS
Ground Surfece Elevation Surfece | Type

- - -1
- - <
— i t at 45' -
N Piezometer se 5 ]
- 5' Well Screen - .
k— — —-—
- 10 i
- — -
- - o
- i ]
‘_ 15’ - -
L i -
— = —
L i 20 i
L ~ -
. ] i
- 25 _ i
- . —
- 30’ |

[
/N TN T W O T Sy

r- L[4 o

- 35

— —

- ~ -

- — —

- 40’ -

- — -

— -t —
45’

— - -

L

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may

vary considerably between boring locations. i
A-10 10




———

RECORD OF SUBSURFACE EXPLORATION

CONSUﬂhG SO![ AND

. OW-103
Boring No.
GILCS €ncm€€mnc (stocwes. INC. E;IDNIOH €nan€€as
Project: U,S., Army Training Center Date: __10-24-84
Milwaukee, Wisconsin GEA Project No.: 841022
__Crew Chief: ODuane Drewicz
DESCRIPTION Botow |Nok | N | q | @ | @ | w | mewanxs |
Ground Surfece Elevation Surfece | Type
—1
§ - 1
t Auger Boring to 20' - .
- 5 N
F Set Well at 20' ] g
N 10" ‘
- - i
s - 1
- 15" -
] i ]
_ _ 7
}’ zolj—_‘ ]
I~ Boring Terminated at 20' 7 j
B -
= ~ .
- 25" ] -
i N n
L - -
- 30’ . -
§ - -
L . -
B i i
B 35 ] - R
- — —
§ ] i
- 40" -
- — —~
L | —ﬁ
i 0] 7
- ’5' -
r— 1 —

Changes of strata indicated by the lines are approximate boundary between soil types. The sctual transition may be gradual an- may

vary considerably between boring locations.
A-11 .




RECORD OF SUBSURFACE EXPLORATION

Consuunc Sox aro

Borina No. P-104
GILCS €ncm€€mnc ( :})ssocm.s.mc. oring o EMIOH €m€”
Project: U.S. Army Training Center Date: 11-2-84
Mi'lwauk_ee, Wisc_ggsin GEA Project No.: 841022
Crew Chie?: yuane Drewicz
Depth | Sample
Gron ot Eleopion Quow | Now | N | q | G | g | w | Remanxs
= ._ -
o = -1
- Yeliow Brown fine Sandy Silt, trace -1 i
- Clay, trace medium to coarse Sand- , .
- Damp to Moist  (SM) 5 s e -
: 10" ]
— _L_?'SS 46 J
- - -
= ] - .
— Gray Brown Clayey Silt, some fine , -
[ Sand, trace medium to coarse Sand, 15 3285 |49 -
trace fine Gravel-Dam 4=r22
- C{REM _ P 1 i
L | B |
- Gray Clayey Silt to Silt, trace . -
= fine to medium Sand-Damp to Moist 20 1255 |19 -
}—
L (CL-ML) __» ] ]
— Gray fine to coarse Sand and ~ :
— Gravel-Wet 25 -
L (GW) 5-5S_| <6 i
e L 1
- Gray Brown Silty Clay to Clayey -
~ Silt, trace fine to coarse Sand-
" ’ 30 1
.~ Damp (ML-CL) jﬁ_qg 37
1
C 3 - |
‘ 7-SS | 142 B
E__— S dre 1 ]
ing Terminated at 38'-4" = .
[ Boring e 40 j ]
. 4 -
. =1
- -
45’ - -
. .

| R I T T Y O |

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be graduatl and may
vary considerably between boring focations.

A-12
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l RECORD OF SUBSURFACE EXPLORATION

CONSMJNG SOII. AND

N [ T S O S N A B NS N

' . P-104
F H Boring No.
GILCS €HGIN€€RING SSOCINES, INC. g E.';MIOH Emeas
Project: _U-S. Army Training Center Date: 11-2.84
Milwaukee, Wisconsin i GEA Project No.: 841022
Proje
1 Crew Chief: Duane Drewicz
DESCRIPTION Boow |Mos | N | q | 9 | a | w | newanxs
Ground Surface Elevation Surface | Type
| i _
| . -
po : r_an 5 -
Piezometer Set at 38'-4 R ]
B 5' Well Screen ] ]
N 10' ] -
L ~ -
{ : - -
f - ~ ]
- 15' o -
B N _
‘ P~ - ' —
_ . 20" J | i
l - _ ]
- - -
' N 25' ] i
L 30"
’ L i
i L 35° | -
‘ | -
I~ .
_ 40 _
- 45 ]

‘ Changes of strata indicated by the lines are approximate boundary between soil types. The actua! transition may be gradual and may

vary considerably between boring focations. A-13 -
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RECORD OF SUBSURFACE EXPLORATION

CO"SUUI!G SOII. AMND

. Ow-104
Boring No.

Gucs €ncm€€mnc ( - %ssocwes. INC. 9 E.:MION €nancens

Project: LS. Army Training Center Date: 10-24-84
Milwaukee, Wisconsin ' GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Boow (Now | N | a | G | a | w | nemanxs
Ground Surfece Elevation Surface | Type

= -T —
b -1 -
- . ﬂ -
~ Auger Boring to 20' 5 . -
- Set Welil at 20' - =
- - -
I - -
he 10'-4 -
- - -
- ~ -
- 15 ] i
- " - -
L ~ N
- - i
_ 20" N
r_ - o
~ Boring Terminated at 20' ~ .
L N N
o ~ -
b 25" -
— ~ -
- - -
- - .
- -~ -
- 30’ J -
. - 4.
N 35 ] - i
- 1 -
- 40’ _ o
- . .
- — —
- - -
- 45° -

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
vary considerably between boring locations, A-14
- 208




RECORD OF SUBSURFACE EXPLORATION

COHS&T“G SOH. AND .

‘ Boring No. P-105

Gues €ncm€€mnc lqssocmes, INC. g Emmon €nanceas

Project: __Y.S. Army Training Center Date: __ 11-15-84

M1 lwaukee, Wisconsin B * GEA Project No.; 841022
Crew Chief: Duane Drewicz
DESCRIPTION Bow | Mo | N | q | a | q | w | nemanxs
Ground Surface Elevation Surface | Type u P .
L Yellow Brown Clayey Silt to Silt. . -
- Damp  (CL-M.) - ~ -
B - n n
L 5 - ]
i 1-SS | 12 ]
~ Gray Brown Clayey Silt-~Damp , ] i
- 10 i
L (CL-ML) 2-SS_| 13 ]
C Gray Brown Clayey Silt to Silt, . i
— trace medium to coarse Sand-Damp 15" - -
:‘ to Moist (CL-ML) <355 1 13 :
N 20" - ]
L [4-551 14 ]
- Gray Brown Silty Clay, trace fine - -
~ to coarse Sand-Demp ] -
e 25 -
L (ML-CL) 5-SS | 39 i
N 30’ _] ]
- 6-SS | 32 |
o ] -1
e 35' —‘.————‘M-J _J
i 7-SS | 26 i
- . —
- - -
- 40'~ g=ssq 19 S
N n -~
~ Gray fine to coarse Sand and 7] N
[ Gravel-Moist (GW) 45’ _| 7]
. ‘ 9-SS | 25 N
Borina Terminated at 46 i

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
vary considerably between boring tocations. A-15
= 103




RECORD OF SUBSURFACE EXPLORATION
COHSWHG SO!l AMD

Y S TN W N VAN TN D N N O SO N U I O O O |

F H Boring No, _P-105

GILCS €HGIN€€R1NG SSOCINES, INC. g o Fa\mnlm €m€ks
Project: __U.S. Army Training Center Date: 10-29-84

Milwaukee, Wisconsin GEA Proiect No.: _ 841022
Oew Chief: Duane Drewicz ‘
Depth | Sample
P :
WSEISETION, A N N N

N N ]
- . - -
- Piezometer set at 45' 5 ] B
— L -t
= 5' Well Screen - .
i i ]
u . N
- 10’ .
- ] ]
r— — —
u 15" _ :
- . -
L . 20" ] i
. B
t 25’ i
- -
r —
- -
L 30’
u -
- -
L _
- 35’
- -
- .
[ ’
- 40’ |

= —
i a5

Changes of strata indicated by the lines are approximate boundary between 30il types. The actusl transition may be gradual and may

vary considerably between boring locations. A-16
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RECORD OF SUBSURFACE EXPLORATION [ N
CONSUU“G SO'L AND

' F)‘ Boring No. _C4-105 .
GILES €HGIN€€RIHG SSOCINES, INC. 9 E;mpn Emas
l Project: U.S. Army Training Center Date: ___11-15-84
Milwaukee, Wisconsin ) - GEA Project No.: __841022
' Crew Chief: Duane Drewicz
th | Sam,
o DESCRIPTION Botow wos | N q, q, q, w REMARKS
' . Ground Surtace Elevation Surfece | Type .
— — d
' ~ Auger Boring to 20' . m
- 5 - -
- Set Well at 20' n n
- 3 2
N 10" 4
I 7 -
e - .
_ 15° ]
B T n
L . .
L — .
l il 20" ] J
- Boring Terminated at 20 . .
l N 25" ] -
| © i )
- — ~
- 30" -
] : i
- — ~
- ] .
[ t 350 . . ]
- - n
- - .
- - -
-y —
N 40" ]
r— - -
. L_ s —
- a5’ ] -
B ]
Changes of strata indicated by the lines are spproximate boundary between soil types. The actual transition may be gradual and may
vary considerably between boring locations. A-17
. 0




( é RECORD OF SUBSURFACE EXPLORATION

CONSLUHG SO![ AND

. Boring No, _P-106

. GILES €HGIH€€RING QSSOCNGZS. INC. ? FO:MNIOH €NGN€€RS

Project: _U.S. Army Training Center Date: _ 10-31-84

Milwaukee, Wisconsin
! GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION goiow |Now | N | q, | 9 | a | w | memarxs
Ground Surface Elevation Surface | Type v P
~ Yellow Mottled Gray Brown Clayey - .
- Silt to Silt-Damp (CL-ML) = -
- —i —
- 5 i
| 1-SS | 18 o
- R ]
[ Gray Brown Clayey Silt to Silt, some ..~ -
™ very fine Sand Seams-Damp to Moist =S 15 -
(CL-ML) [ ]
~ Gray Brown Silty very fine Sand, N .
- trace medium to coarse Sand, 15 ] -
= trace fine Gravel-Damp to Moist -
- . 3-S8S 17 _{
- = -
~ Gray Brown very fine Sandy Silt- = -1
o 20 55 46 -
L (SM) =SS 7
~ Gray Brown Clayey Silt to Silt- N -
~ Damp 25 i
| (CL-ML) 5-SS | 57 ]
] ]
- Gray Brown Silty Clay to Clayey 30’ _| ]
= Silt, trace to little fine to 6-55 | 66 -
coarse Sand, fine Gravel-Damp ]
= (ML-CL) ] 7
- . -
- 35 J1° -
_ 7-SS_| 53 i
- _ -
- v B
o 40" +g-ss 34 7
! B ]
_ a5’ ]
L -Boring rerminated at 46" =35 38

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may

vary considerably between boring locations.

A-18
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RECORD OF SUBSURFACE EXPLORATION

Consuunc Soﬂ AND

) . P-106
F H Boring No.
GILCS €NCIN€€RING SSOCINES, iltC. E);pmon €megs
»
Project: __U.S. Army Training Center Date: __10-31-84
Milwaukee, Wisconsin GEA Project No.: __ 841022
Crew Chief: Duane Drewicz
Depth | Sample
] .
DESERTTION, BRIEEI N fa e o] v | o
L - .
| . .
- - -
~  Piezometer set at 45' 5 ] .
b -1 ‘ -
~  5' Well Screen . ? -
| . i' _
N 4 # -
- B I n
- - ‘ -
— -1 : i -
- 15 - : i -
- I | -
- ‘ , .
L . 20’ ! -
- - -—
- . .
- 25" o | -
- 30° j
- -ﬁ -
i i i
i i R
L. 34 -
L - -
L | .
N i i
" 40" -
— -J =
. 45' _ -i
[ i i

Changes of strata indicated by the lines are spproximate boundsry between soil types. The actuel transition may be gradual and may

vary considerably between boring iocations.

A-19

103




ooven @ulh oy waa

—

RECORD OF SUBSURFACE EXPLORATION

CONSUI.TIHG SOIL AND

. Ow-106
Boring No.
GILCS €ncm€€mnc gssocwes. INC. 9 Eo:mmon €no"€€as
 Project: U.S. Army Training Center _ Date: 11-15-84
Milwaukee, Wisconsin GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Boow Mot | N | a [ 9 | a | w | nemanxs
Ground Surface Elevation Surfsce | Type

N - -

L - -

L N -

- Auger Boring at 20' , -

- 5 ~ -

B Set Well at 20' ~ ( i

b - ! ; -

- 10' 4 L -

- ~ i .

B 15" " ‘ i

r 4 j : N

C . ? '

L - . ﬂ

N 20" | ! N

- - ; .

— Boring Terminated at 20’ . ! : i

i 7] ' i ]

N 25" ‘ | ]

- - ! ; .

- : ; -

_ 30’ i
: i 4

- . -

— = —

L 35" - -

i ]

- _

40’ | -

y ]

— [
45" ] ; '- i
- -

Changes of strats indicated by the lines are approximate boundary between soil types. The actual transition miay be gradual and may

vary considerably between boring locations.

A-20 03




RECORD OF SUBSURFACE EXPLORATION

COHSU(TNG S,Oil AND

v i P-107 ~
. Boring No.
Gltes €ncmccmnc ( - YsSOCIHES. INC. 9 Emmon me
Project: _U-S. Army Training Center Date: 11-13-84
Milwaukee, Wisconsin - GEA Project No.: 841022
Crew Chief: Duane Drewicz
| Depth | Sample
o DESCRTION, SRR N e e e | e
~ Auger Boring with SPT to 15' - -
= No samples retained per inspector 5" o .
- ~
_ i ]
}-— — —
b 10’ L -
= N N
b - -1
e (- ]
FBoring Terminated at 15' — -
] i ]
- 20" _ i
- _ _
- - -
L - 4
- - -
p 25'-1 -—
B 7] .
[ — —
_ 30" ] 4
Z _ i
P — —i
— -J —
- 35" <] -
L— - —
- — —
- - =
- — -
- 40’ -
I~ =1 -
- - N
b 45’- ﬁ
- —
-

Changes of strata indicated by the lines are approximate boundary between soil types. The actua! transition may be gradual and may
vary considerably between boring locations. A-21
- s
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( E 6 ' RECORD OF SUBSURFACE EXPLORATION
Boring No. P-108

GILCS €HGIH€€RMC gSSOCNGZS. INC.

COHSUUI‘C SOII. AND

6mnon €ﬂ0ﬂ€€k$
11-6-84

Project: _U:S. Army Training Center Date:
Milwaukee, Wisconsin GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Boiow | Nos | N q, q, q, w REMARKS
Ground Surface Elevation Surfece | Type

- Yellow Brown Silty Clay to Clayey - ) 4
- Silt, trace fine to medium Sand — -
[ (Possible Fill)-Damp j -
- 1-SS 6 |
- Yellow Brown Silt, Trace Clay- — .
— Damp 10° -
- (M) 7557 29 -
-
- Yellow Brown very fine Sandy Silt, - 4
~ trace Clay, trace to little medium 15,— -
= to coarse Sand, trace fine Gravel- =3-55 50 -
— Damp -
E___..__...QM). i e - .
Gray Browr very fine Sandy Silt, = ~
~ trace Clay, trace medium to coarse 20,~ -
t Sand-Damp to Mcest 455 | 32 :

L 4
[ (sm) i ]
B 25’ _ ]
B 5-8S | 26 -
, ] 7
- Gray fine to coarse Sand and Gravels n .
— Wet 30’ .
L (GW) 6-8S | 52 B
- -
~ (Probable Bedrock) at 32' . -
~ Limestone 35] IiB :4

-
40" i
Boring Terminated at 42' 7 n
45'“ L
- -

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradus! and may

vary considerably between boring locations.

A-22
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RECORD OF SUBSURFACE EXPLORATION
| COHSLI.TI’\G SOﬂ Ao

4 Boring No, _P-108
Gues €ncm€€mncf QSsoones.mc. Eummon €nan€€as
- Project: ___U:S- Army Training Center Date: __ 11-6-84
Milwaukee, Wisconsin GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Boiow | Nos | N q, 9, q, w REMARKS
Ground Surface Elevstion Surface | Type
]
- . .
roo - =
- Piezometer set at 42' 5 ] =
- 5' Well Screen . j
- . - -
- -
_ 10’ -
- . -1
P — —
jun 1,5 -y 1
- — -
- 20° ] ]
B . .
o T -
= 25 -1 1 -
o - N
I~ s ] m
- — =
- - -1
— =1 -l
= = h
L 35" -
u - ~
X i ]
|
I i -
L 40" -
- - ~
N 45' _ i
_

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may

vary considerably between boring locations. A-23 -




RECORD OF SUBSURFACE EXPLORATION

Consuum S_od AND

Boring No. OW-108 .
Gnes €ncmecmnc gssocmes. INC. g F on € s
Project: ___U.S. Army Training Center Date: 11-7-84
Milwaukee, Wisconsin ' GEA Project No.: 841077

Crew Chief: Duane Drewicz

Depth | Sampl
DESCRIPTION Beiow | No& | N q, q, q, w REMARKS
Ground Surface Elevation Surfece | Type .
» - -
- . .
— Auger Boring to 20' 1 -
L - - -
= Set Well at 20° - -
- r— — o
N 10' ] i
- - -
- 15" _ i
- - -
— — —
{
— . 1 .
F_—________.. —_ 20’ L
- Boring Terminated at 20’ 7 .
- — -
- 25" -
— - — » -
Z i i
N 30’ i
- j =
- -
N 35’ i
= . =
T— —y —
M— — _1
b 40’ -
- . .
- , - -
- 45 - ]
B ]
Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
vary considerably between boring locations. A-24
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, RECORD OF SUBSURFACE EXPLORATION

CONSUU“G SOil AND

: . P-109
l g Boring No.

GILCS €NCIH€€RING SSOCINES, INC. 6’0!“0" €ncne€ns

Project: __U.S. Army Training Center Date; 10-19-84, 10-23-84

Milwaukee, Wisconsin GEA Project No.: 841022
Crew Chlef: Duane Drewicz
DESCRIPTION g:l':: sﬁ:’;‘.’ N q, qp q, w REMARKS
Ground Surface Eisvation Surface | Type
r - -
| Gray Mottled Yellow Brown Silt, . ]
- trace fine to coarse Sand, trace j 7
- fine Gravel-Damp . 5 :
T (ML) 11-55_] 30 B
- . i
- , 1

o 10" =55 26 .
r a
— - -
F Yellow Eroun Silt, fine to coarse | 15," B
F Sand and Gravel-ket 73255 | 69 T
M) N |
- ﬂ
- Gray Brown Silty Clay, some fine 20" | B
" to coarse Sand, - ine Gravel-Damp Ta-ss | 83 i
_(ML-CL) ] i
~ Gray Brown very fine Sandy Siit, 7 ]
- trace to little medium to coarse (SM) o5 ] . ]
I Sand, trace fine Gravei-Damp to Moist 20 —5=SS_I110/4.5 m
~probable Bedrock (Limestone) 7_RB 7]
—Boring Terminated at 27 7 i
: 30'—- -
- - .
C 35" -
= ~ | B
- i
L 40/ -
]
45’ -

Change: of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
vary considerably between boring locations. A-25 .




RECORD OF SUBSURFACE EXPLORATION

CONSULYHG SO‘l AND

F % Boring No. p_-109

GILCS €NGIN€€RIHG SSOCINES. INC. 9 Em;o" €m@5

Project: U-S. Army Training Center Date: __ 11-13-84

Milwaukee, Wisconsin GEA Project No.: 841022
Crevw Chief: Duane Drewicz
Se
DESCRIPTION Boow |Nom | N | g, | 9 | @ | w | nemanxs
Ground Surfece Elevation . Surfecea | Type

. - -
~- Auger Boring to 24' - 4
~ Set Casing Rock Roller Bit to 5 - -
- 36' - .
M - -
~ Set Well at 36' -1 -
L 10° ]
| 7]
-~ a
- 1 —
- - -
- 15" ~ ! !
] 4
3 i _
* |
. , _ ‘ =
. - [ -
20" -
- —
. n
25" ] ]
N ]
30" ] i
_+ -
i a ]
" 35" 4 -
——— - - —_— - - - e~ [ — ~f- A_.T’
~ Boring Terminated at 36’ 7 ]
- 40" i
. — —
— . — -~

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
var; considerably between baring locations. A-26
- 103




RECORD OF SUBSURFACE EXPLORATION .
l ; (::c»ﬁuumc ESOHAHD
F; : Boring No. OW-109 °
Gll€5 €NG|H€€R|NG SSOCINES. INC. o 6”"'0" €m€k§
I Project: u,S, Armv Training Center Date: 10-19-84
: Milwaukee, Wisconsin ' GEA Project No.: 841022
' Crew Chief: Duane Drewicz
DESCRIPTION | Boow |Nos | N | @ | 9 | q | & | nemanxs
I Ground Surface Elevation Surface | Type u P
' —  Boring 109 Re-augered to 27' 7 N
— Boring backfilled to 20' with 5 7
' ™ Bentonite Pellets - -
. - — -]
- Well set at 20° 7 .
' - 10’ J 3
r_ — ot
| ~ ~
t 15" 4
' N 20" | ]
' C 25' ] -
i i i
- 30' -l
[ T i y
r E i -
— 35" -
— — -
- - —
- - —
L - ]
- 40' - -
P—— - et
f }_ — —
n a5’ 4
- -1 —
I Changes of strata indicated by the lines are approximate boundary between so0il types. The actua! transition may be gradual and may
vary considerably between boring locations.

A-27 103
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RECORD OF SUBSURFACE EXPLORATION

) Consuunc Sou AND

. ) Boring No. pP-111
Ges encmeemnc ssoces. nc. 9 fonion € naneens
Project: _Y:S. Army Training Center ' Date: 10-16-84
Milwaukee, Wisconsin ) GEA Project No.: .____ 841022
Crew Chief: Duane Drewicz
DESCRIPTION Boiow | Wo'& | N
Ground Surface Elevation Su.rf::o tl":c: A q’ q‘ w REMARKS
- Yellow Brown Silty Clay, trace to - -
L 1ittle fine to medium Sand, B = -
-~ (Possible Fill)-Damp o - -
B | 5 ]
_ (ML-CL) 1-SS | 16 _
-—1 ——
Yellow Brown very fine Sandy - -
t Silt, trace fine Gravel-Damp to 10,4 -
Housy 2-55 | 18 ’
= Gray Bro;nm\}é;ffinemSgﬁa)‘/“STT - -
- trace mediun to coarse Sand, trace 15° | -
~ fine Gravel-Damp RO 66 -
- (SM) - = ]
I . A
. ! ' }
' Crav 3vown Silty Cioy, scrz fine ! B - -
i+ Sand Seams-Damp 20" ] 4
- — -
- (ML-CL) 4-35 | 41 i
— ~ -
- Gray Brown Clayey Silt to Silt-Damp - -
- (CL-ML) 25° ]
- 5-SS | 11 _
- B . -
~ Gray Brown Silty Clay to Clayey N =y
~ Silt, some fine to coarse Sand, 30’ =
™ fine Gravel- Moist to Wet <SS 184 -
~ (ML-CL) -
i n
- 3% sy st -
Jl ]
U 1 ] o T
~ Boring Terminated at 38'-6" 40" T
}- — —
L - -
r ) ) -
- 45" -
- - -

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may

vary considerably between boring locations :
A-28 103




RECORD OF SUBSURFACE EXPLORATION

CONS[MHC SOlL AND

‘ g Boring No, _ P-111
GILCS €ncmeemnc SSOCINES, INC. g E;mmon €n0n€ens
Project: _U.S. Army Training Center Date: __10-16-84
Milwaukee, Wisconsin ' GEA Project No.: 841022
Crew Chief: Duane Drewicz
DESCRIPTION Boiow Mot | N | q | 9 | @ | w | newans
Ground Surtace Elevation Surfsce | Type v

- = ’ 4

| - -

- Piezometer set at 38'-6" - 5 -

| - -

- 5' Well Screen - -

— n -

N 10° i

[ I N
. _
-

15’

|

T
{
(N D T

(

- 20" | i
- - =
_ - ]
i i i
N i ]
_ 30’ | i
B ] i
- . _
r 35' & N
B

40’

45’ _
.1

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
vary considerably between boring locations. A-29
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l 4 RECORD OF SUBSURFACE EXPLORATION

CONSLITNG SOII. AND

' Boring No. __ OW.11] -
| Gues Evancens (ssocmes.nc. ’ furonion E naneers
Project: _U:S. Army Training Center il Date: 10-}9-84
Milwaukee, Wisconsin a GEA Project No.: 841022
‘ Crew Chief: Duane Drewicz -
DESCRIPTION Boow Mot | N | g, | 9 | @ | W [ memanxs
Ground Surface Elevation Surface | Type .
| ] ]
. - Auger Boring to 20' - -
B ' 1 T
- ' .
- Set Well at 20 5 ] §
- - -
_ i -
i ) -
L 10’ _
- = ~
- . .

15’

T
|
tod

20’

| R

|

Boring Terminated at 20'

1
1

1
11 1

25" |

30 ]

I W I |

1

| e emam SIS WA AR IR g EEE e
L4l
L1

Ll |

I I T |
L1 & 31 L

35’

1

40’

|

11! |

45’

1
I |

rFrryrrrrrr1rrr1r1rm i T Ty  rrrrrrirrorTr

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
vary considerably between boring focations.
A-30 103




—— caun o’ See s oass S

Gres Enancons %.m

GENERAL NOTES

SAMPLE I1DENTIFICATION

Al| sample classifications are reviewed by a solls engineer In accordance with
the Unified Soil Classification System (ASTM D-2487)

SO1L PROPERTY SYMBOLS

Dd: Dry density, pcf

Lt: Liquid limit

PL: Plastic limit

W : Moisture content

N : Penetration resistance per foot or fraction thereof of standard 2 inch 0.D., 1 3/8
inch 1.D., split spoon sampler driven with 8 140 pound weight free-falling 30
inches, In accordance with Standard Penetration Test Specifications (ASTM D-1586)

qp: Penetrometer value, tsf

Qs: Vane-shear strength, tsf

Qu: Unconfined compressive strength, tsf

Y Apparent ground water level at the time noted after completion

SOIL STRENGTH CHARACTERISTICS

COHESIVE SOILS

Unconfined Compressive

Comparative Consistency Blows Per Foot Strength (tsf)
Very Soft 0-2 0 - 0.25
Soft 2-4 0.25 - 0.50
Med i um . 4 -8 0.50 - 1.00
Stiff 8 -~15 : 1.00 - 2.00
Very Stiff .30 2.00 - 4.00
Hard 3.- 4.00+

NON-COHES IVE _(GRANULAR) SOILS

Relative Density Blows Per Foot
Very Loose 0-4
Loose 4 - 10
Firm 10 - 30
Dense 30 - 50
Very Dense 50+

DRILLING AND SAMPLING SYMBOLS

SS:
ST:
AU:
08:
CB:
WS:
RB:

Split-Spoon

Shelby Tube - 3" 0.D. (except where noted otherwise)
Auger Sample

Diamond Bit

Carbide Bit

Washed Sample

Rock-Roller Bit

A 3]




APPENDIX B

WELL DEVELOPMENT LOGS
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. “ngineers & ArchiteCts Method of Development Pumped D Bailed D BlownD
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Description of site {(weather, temp, s0il conditions)
St
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. Well Development ¥ No cagi™
DonOhue Project No. Site 0“) /01 X —
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Equip t Airtift N2 Lift In. Bailer Length Fu. Material
Pump o Manufacturer Dismeter

Description of site (westher, temp, s0il conditions)
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