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Dear Mr. Ipsen:

Enclosed is our final report discussing our soils, groundwater,
and surface water evaluation at the USAR Center Complex and
Training Area on West Silver Spring Drive in Milwaukee,
Wisconsin. We found no significant impact of the landfill on the
soil and groundwater immediately surrounding the landfill or on
the surface water of Lincoln Creek. We recommend that the moni-
toring wells used in this study be abandoned in accordance with
DNR guidelines to eliminate the possibility of well destruction
or groundwater contamination by vandals.

If you have any questions concerning the results discussed inIthis report, please contact this offir'e.
Very truly yours,

JDONOHUE & ASSOCIATES, INC.

Richard E. Fedler, P.E.
Vice President

Michael L. Crosser

Project Manager
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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 projcct
(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, or other types of putrescible materials
disposed. No industrial or hazardous waste was accepted. During
the landfill operation, earth berms were constructed to minimize
the flow of potential pollutants to Lincoln Creek which flows
between the two landfill 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 hydrocarbons. The air in the bore hole
was also analyzed to determine the presence of methane or other
hydroc-arbons.

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
recommendat :7's.

j



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 sdads and gravels. Below the glacial material isI bedrock which consists of Silurian Age Nagara 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

I 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 in 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 installed using a 6 inch
O.D. hollow stem auger or flight augers and roller bitting into
bedrock. Standard split-spoon samples were taken at 5 foot
intervals. Boring logs 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. In
the piezometers, a 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.

2
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I
TABLE 1

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

SOUTH ZONE
Elevation

Well No. Y Value X Value (NVD 1929)

OWl01 417,120.9 2,539,200.1 686.95 TOPP
686.89 TPVC

P101 417,122.9 2,539,195.3 686.88 TOPP
' 686.86 TPVC

OW102 417,114.4 2,539,732.2 686.20 TOPP
I686.04 TPVC

P102 417,113.1 2,539,738.2 686.12 TOPP1 685.99 TPVC

OW103 415,878.8 2,538,943.5 681.72 TOPP1 681.18 TPVC

P103 415,879.8 2,538,946.4 682.11 TOPP
681.98 TPVC

oWl04 416,344.7 2,540,766.0 692.25 TOPP
691.98 TPVC

P104 416,341.5 2,540,761.6 692.39 TOPP
692.11 TPVC

I OWl05 415,395.9 2,539,101.0 677.47 TOPP
677.28 TPVC

P105 415,392.3 2,539,100.6 677.67 TOPP
677.43 TPVC

ow106 415,405.4 2,539,464.0 677.21 TOPP
677.07 TPVC

P106 415,408.5 2,539,462.7 677.17 TOPP•677.02 TPVC

OWl08 415,740.9 2,540,544.3 696.90 TOPP
696.58 TPVC

4
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TABLE 1 Continued

Elevation
Well No. Y Value X Value (NVD 1929)

1 P108 415,733.8 2,540,540.4 696.62 TOPP
696.48 TPVC

i OW109 415,810.7 2,540,797.2 695.15 TOPP
694.99 TPVC

P109 415,814.4 2,540,793.9 695.01 TOPP
694.88 TPVC

OWll 415,375.6 2,541,016.9 691.07 TOPP
690.93 TPVC

Plll 415,372.3 2,541,016.7 691.10 TOPP
690.97 TPVC

TOPP = Top of Protector Pipe
TPVC = Top of PVC
NVD = National Vertical Datum
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During drilling, a photoionization analyzer (HNu) was used to
determine presence of organic vapors. Auger cuttings and split

I 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

I recorded. Water samples collected during drilling from the well
were placed in a glass jar and capped with a screw-on lid. The
HNu probe was inserted through a small hole in the lid and the
measurement recorded. Vapors in the borehole were also monitoredj for oxygen concentration and the lower explosive limit using a
combustible/oxygen monitor.

I Geology

Bedrock across most of the site was usually deeper than approxi-Imately 45 feet, however, at B109 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 indicate that a
bedrock high occurs in the outheast portion of the site and the
bedrock surface becomes deeper to the west.

Groundwater Flow

I Figure 2 shows a water table contour map that was constructed
from water elevations taken on February 13, 1985. This ground-
water contour map indicates that there is 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 is.expected that away from the mound the predominant
local direct.-n of groundwater flow is 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 106 show either very
little vertical gradients or upward gradients. Since the verti-
cal gradients become upward along the western portion of the
site, groundwater recharge which occurred on the eastern portion
of the site would not be expected to move deep into the ground-
water flow system.

I WELL DEVELOPMENT AND SAMPLING

I Development

The groundwater monitoring wells and piezometers were developed
after initial well installation but no sooner than 48 hours after
grouting was completed. Field records of the well development
procedures can be found in Appendix B.

6
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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 use 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 twoI weeks before purging and sampling.

Purging

j 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:

Well Volume = 3.14 d2 x H x 7.48

Where:

d = diameter of well = 0.167 feet
H = Height of water = depth to bottom -

depth to water level (feet)

8



I
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 upon bailer retrieval. Upon
bailer retrieval, the ball immediately seats itself without water
loss through the check valve.

f 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- 7 104 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 established 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

9
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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 measurempnt, standards were checked periodically.
The pH probe was rinse 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.

Labels were secured to each sample bottle noting sample location
and identification, 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
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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 indicating 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 ice 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 was obtained at a point approximately
100 feet upstream of the landfill and the second from a point
immediately downstream. The samples were handled by the same
procedures used for the groundwater samples.

RESULTS

g Field Measurements and Observations

During the installation of the groundwater monitoring wells, a
photoionization detector was used to measure organic vapors in

I 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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I

hcwever, because the chemical oxygen demand readings were low, it
is 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 limnits. The iron content
in piezometer 101A was higher than the other wells and
piezometers during both sampling programs. The concentration of
hardness, total dissolved solids, chloride, and sulfate are
higher than would be expected for background water quality. This
is especially noticeable in P101 and OWl01. 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 urban activities in the area
might contribute.

Surface Water Chemistry

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

I runoff of salt from roads.

CONCLUSICNS

I 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 landfill 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 the rate of infiltration and perhaps increase the
concentration of dissolved solids in the groundwater.

RECOMMENDATIONS

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

1. Abandon the monitoring wells used in this evaluation in
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/AAl
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TABLE 6

LINCOLN CREFK ANALYSIS

Upstream of Downstream of
Landfill Landfill

Total COD mg/l 7.9 15.6
Total Dis'qolved 756 844
Solids m, 1

Nitrate Ni-rogen mg/l 2.C6 2.37
Arsenic mg/l <0.001 <0.001
Barium mg/l <0.2 <0.2
Cadmium mg/l <0.01 <0.01
Total Chromium mg/l <0.05 <0.05
Copper mg/l <0.05 <0.05
Total Iron mg/l 0.05 0.06
Lead mg/l <0.1 <0.1
Manganese mg/l <0.03 <0.03
Mercury mg/l <0.0005 <0.0005
Selenium mg/i <0.001 <0.001
Silver mg/l <0.01 <0.01
Zinc mg/i 0.04 0.04
Alkalinity mg/l 226 235
Total Hardness mg/l 360 360
Chloride mg/il 235 235
Flouride mg/l 0.24 0.25
Sulfate mg.1 53.9 56.7
Sulfide mg 1 <0.1 <0.1
Conductivity, umhos/cm 875 858
pH, units 8.10 8.05I
pH and conductivity were measured in the field immediately upon
sample collection.

R/COE2/ABO
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I Protective Collar

1 Concrete Collar

1 PVC Riser Pipe

Bentonite Seal
,--Grout -or Snt

9 Bentorlite Seal

- - lotted PVC Well Screen(O.O1O")

§-- Silica Sand Backfill

FIGURE 2
Typical Well Diagram (Deep Well)
U.S. Army Reserve Center
Milwaukee, Wisconsin
GEA Project No. 841022 G iles £M11O riwunc ss0cwes. fmc.
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-Protective Collar

:::::lite Seal

PVC Riser Pipe

SiiaSand

Well Screen

FIGURE 3
Typical Well Diagram (Deep Well)
U.S. Army Reserve Center
Milwaukee, Wisconsin
GEA Project No. 841022
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RECORD OF SUBSURFACE EXPLORATION

GR~~ ~ ~ ~ ~~. Boring No. CISIT101II Al

Project: U. S. Army Training Center Date: f-94-R4

Milwaukee, Wisconsin GEA Project No.: R41 Q22

Crew Chief: Duane Drewicz

DeSCRIPTION Below No. & qu q, q. W REMARKS
around Surface Elmtion Surfece Type

*1 Yellow Brown Silty fine to medium
Sand, somecoarse Sand, trace Clay-

I' Damp (SP-SI_

. 5 P

- 31

Gray Brown Clayey Silt to Silt,
trace fine to coarse Sand-Damp l0'-
(CL-ML) 2-SS 9

1'3-SS 8
I

Gray fine to coarse Sand and 20'_
Gravel-Wet 4-SS 16

(GW)

25' 5-SS 14

30'
--SS 14

Gray Silty Clay to Clayey Silt-
Damp to Moist (ML-CL) 35'_1 7-5 11

Gray very fine San dy Silt, trace
Clay - moist to wet -
High Dilatency (SM) 40'_ 36

Gray very fine Sandy Silt, trace
coarse Sand to fine Gravel-Moist tu 45'-
Wet (SL-SM) 9-SS 32

SBorinq Terminated at 46' 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.IA-3 '03



0 RECORD OF SUBSURFACE EXPLORATION

IGILS C ICRIG SS CICS. NC, Boring No. P-101Fami CorsAI odaSLA

Project: U.S. Army Training Center Date: 10-24-84

Milwaukee, Wisconsin GEAProjectNo.: 841022

ICrew Chief :Duane Drewicz___
DESCRIPT!V)N Below so.le N q w REMARKS

Ground Surface Elevtlon Surface Type

Piezometer Set at 46'

5' Well Screen 5'

I "

. 10'.

1 15'
I

20'

25'

30'

35'

40'

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-4 103.



RECORD OF SUBSURFACE EXPLORATION C M MS I M

4,. ~ ~~~Boring No. OW- Dt:101ULIGSOLA

Project: U.S. Army Reserve Center Date:____11-16-84__

Milwaukee, Wisconsin GEA Project No.: 841022ICrew Chief: Duane Drewicz 
-~h ai-l

DESCRIPTION Blw No. &IN q, qP a., w REMARKS
Ground Surface EI.tor, Surface Type

Auger Boring to 20'

Set Well at 20' 59

15'

Boring Terminated at 20'

1 25'-

30'

40'

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-5 50



RECORD OF SUBSURFACE EXPLORATION

I ~ ~~~~Boring No. P-102 FErjc o:_________
GILCS CIGI1ERING (SSOCINTES5 . OUDWO C.MCR

Prjet U.S. Army Training Center Date: 10-30-84 ______

Milwaukee, Wisconsin GE rjc o: 841022I Crew Chief: Duane Drewicz

DESCIPTDNept Sample
DSuC El.T!Of Below No. & N q, qp qs W REMARKS

. Yellow Brown fine Sand, trace medium
to coarse Sand, trace fine Gravel-
Damp (Sp) 5,

-1-S5 39

? Gray fine to coarse Sand and lo-0' S 2
Gravel -Wet2SS 5

(GW)

3-SS 57

4-SS 38

25' - 15

3'6-SS 13

Gray Clayey Silt, trace fine to
coarse Sand, trace fine Gravel-
Damp 35'EL 4S 46

4'8-SS 36

Gray very fine Sandy Silt, trace
Clay, trace medium to coarse Sand

trc ieGravel-Damp (SM3 59 3 ___

fntac Terminated at 461 1q S ___ I 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 locato'.A-10



IRECORD OF SUBSURFACE EXPLORATION

GILES C Boring No. P-102 C SUTlG SIL AMD

Project: U. S. Army Training Center Date: 10-311-R4

Milwaukee, Wisconsin GEA Project No.: A41 lp?

Crew Chief: Duane Drewicz ____ - -e-p-

DESCRIPTION elow No. & N q, qP q, W REMARKS
Ground Surface Elevation Surf.e Type

Piezometer Set at 45' f

51 Well Screen

10'

15'

. 20'

_ 25'.

. 30'.

35'

40'

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-7



RECORD OF SUBSURFACE EXPLORATION

G ~ ~ ~ .Boring No. OW-102 COPSU1TING SOIL AMID

' .-7LES ENGINCRING SSOCWRS, MC. O&W 1 CMGOICCAS

IProject: U.S. Am~iy Training Center Date: 11-16-84

Milwaukee, Wisconsin GEA Project No.: -841022

I Crew Chief: Duane Drewicz___________

DESCRIPTION Belw N. N q, qp q, IN REMARKS
Ground Surface Elevation Surface Type

I Auger Boring to 20'
Set Well at 20'5

10'-

25'

20'

I 25'-

40'-

45.-

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
ry considerably between boring locations. A-8Ic



Q RECORD OF SUBSURFACE EXPLORATION

Gites CriG,'icc nc A oo~s ,.c Boring No. P-103 COIIUoI 5 A

Project: U.S, Armiy Training Center Date: 11-8-84

Milwaukee, Wisconsin GEA Project No.- 841022

j Crew Chief: Duane Drewicz___I J Deth Sample

DESCRIPTION eoh No. N q, qP q, W REMARKS
Ground Surae Elevation Surface Type

Yellow Brown fine Sandy Silt, trace
Clay, some medium to coarse Sand-

1-
Damp (SM-ML)V

1-S 18

Gray fine to coarse Sand and Gravell 10lIDamp to Wet (GW) 2 -25 2

15' 3-SS 37

Gray-Silty Clay to Clayey Silt,-

trace fine to medium Sand-Damp 20'
(ML-CL) 2 4-SS 34

25'
S-SS 23

Gray fine Sand, trace to little
Silt-Wet 30'-
(SM-sw) 71

Gray Brown Clayey Silt to Silt,
trace to little fine to coarse Sand ,_- 67
trace fine Gravel-Damp3L-ML)

(CL-ML)

Gray Brown Silty Cla y to Clayey
Silt-Damp (ML-CL) 40' - 66

Gray Brown very fine Sandy Silt,
trace medium to coarse Sand, trace 45 -S
fine Gravel-Damp to Moist (SM) 9-SS 158
Boring lerminated at 4b' " "

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-9 103



RECORD OF SUBSURFACE EXPLORATION

cs rImCCITC ~ ~ . Boring No. P-103 CO*SAMUM SOILAr00
G IES CNGINCRIMG F)firvNETANn Crmie aeRs

Project: U. S. Army Training Center Date: -11-8-84

Milwaukee, Wisconsin GEA Project No.: 841022

j Crew Chief: Duane Drewicz - - - -

DESCRIPTION Oektb No.PI& N q, qp q, W REMARKS
Ground Suface Elevation Sulfc Type

IPiezorneter set at 45' 5

1 5' Well Screen

10'-

15'

1 20'-

I 25'

30'

35'

40'-

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-i10 0



RECORD OF SUBSURFACE EXPLORATION

GILCS C CRri G ri c SSOC'VCS. iIC. Boring No. OW-103 Roi.Ici CrISctsrD

Project: U.S. Army Training Center Date: 10-24-84

Milwdukee, Wiscqnsin GEA Project No.: 841022 1

Crew Chief: Duane Drewicz
i Depth Sample

DESCRIPTION Depth No. a N qu qp q, w REMARKS
Ground Surfte Elention Surfame Type

- Auger Boring to 20'
5'

I Set Well at 20'

10'

15'

I I

I -Boring Terminated at 20'

1 25'

30'-

351
40'

5'.

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual a'-1 may

vary considerably between boring locations. A-11 103
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RECORD OF SUBSURFACE EXPLORATION

Borng o. P- 04C ONSULTING SOK4 ArI

Project: U.S Army Training Center Date: 11-2-84

Milwaukee,_Wisconsin GEA Project No.: 841022______

Crew Chief: uuane Drewicz_____
Depth Sample

DESCRIPTION Below No. & N q, qp ;, REMARKS
Ground Surface Elevation Surface Type

Ye' iow Brown fine Sandy Silt, trice
IIClay, trace medium to coarse Sand- 5

Damp to Moist (SM), 1-SS 16

2-SS 46

HGray Brown Clayey Silt, some fine
Sand, trace medium to coarse Sand, 15'__-

Fj fineL Gravel-Damp 20' 3-S

Gray Clayey Silt to Silt, trace 20
fine to medium Sand-Damp to Moist 4- S 19
(CL-ML)___

Gray fine to coarse Sand and
Gravel -Wet25

(GW) b-S ~6

Gray Brown Silty Clay to Clayey
Silt, trace fine to coarse Sand- 30
Damp (ML-CL) 3037

35' -

h -S 142

KBoring Terminated at 38'-4" 40

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-1 2



I ,RECORD OF SUBSURFACE EXPLORATION

C~GM~cMG ~Boring No. P-104 EOSULTMI SOL AMD
G ILCS CNINCCRING( SS'CCtE:rm or1 CrLM I :GICRS

Project: U.S. Army Training Center Date: 1-,___84

Milwaukee, Wisconsin GEA Pvect No.: 841022

j Crew Chief: Duane Drewicz
I I~Depth Senmple

DESCRIPTION below No. & N q, qp q5 W REMARKS
Ground Surfame Elevation Surface Type

Piezometer Set at 38'-4" 5*

1 5' Well Screen

15'

20'.

1 25'

II
30'

I

40'.

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-13 '@3



RECORD OF SUBSURFACE EXPLORATION OSTIG OLAM

G IE ClGIlCERlrl ( SOPJSI Boring No. OW-104 CWOn uLTF IC Ft s

Project: tI S- ArMy Traininp (pnI-pr Date: -10-24-84

Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chief: Duane Drewicz-q p - -

DESCRIPTION ol N.& N 04 q 5 w REMARKS
Ground Surface Eleation Surface TV"e

Auger Boring to 20'

Set Well at 20'

15'

25'-

30'

40'-

451-

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 .10



RECORD OF SUBSURFACE EXPLORATION

ILE CfC~rECUrl ~ ~.Boring No. P-10 C OSUTIIG SOIL. Ar4D

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

MI lwaukee, W Is.onsin GEA Project No.: 841022

j Crew Chief: Duane Drewicz
Depth Sample

DESCRIPTION Below No. & N qu qp q5  W REMARKS

Ground Surface Elevation Surface Type

Is
Yellow Brown Clayey Silt to Silt-
Damp (CL-K)

5'I 1-ss 12

Gray Brown Clayey Silt-Damp 10'-

-(CL-ML) -2-S5 13

Gray Brown Clayey Silt to Silt,
trace medium to coarse Sand-Damp 15' .. 13

to Moist (CL-ML) 3-SS 13

20'- 4-55 1

Gray Brown Silty Clay, trace fine
- to coarse Sand-Damp 25'_

(ML-CL) 5-SS 39

30' 16-SS 132 _I

35'

7-SS 26

40'_ _8-SS 19

- Gray fine to coarse Sand and
- Gravel-Moist (GW) 45'

Bori'a Terminated at 46' 9-SS 25

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-15

. . . .5 •0 I



~ RECORD OF SUBSURFACE EXPLORATION

~3~ ~Boring No. P-105 COSATI1G SOIL AMD

I Project: U.S. Army Training Center Date: _ 10-29-84

Milwaukee, Wisconsin GEA Proiect No.: 841022

j cyew Chief: Duane Drewicz

DESCRIPTION Beo N. N qu qP q2 W REMARKS
Ground Surface Elsvotln Surface TV"e

1 Piezometer set at 45'.5

1 5' Well Screen

15'j

1 20'

1 25'

- ~30'-

40'

__________________ 45.-----------------A___

Changes of strata indicated by the lines are approximate boundary between $oil types. The actual transition may be gradual and may
vary considerably between boring locations. k- 16

103



I RECORD OF SUBSURFACE EXPLORATION

~(1 I ~ ~ iiBoring No. OW-105 COriSULTiM SOIL. AMD
G ILES CINCCRIIG (e::SSC~C.IN C. Fart*.T1orI CICCRS

I Project: U.S. Am~y Training Center Date: - 11T'S-R4

Milwaukee, Wisconsin _ _______GEA Project No.: 841 Q??

Crew Chief: Duane Drewicz

DESCRIPTION Beo No. & N q, qp q, W REMARKSIGround Surface Elevation Surfs"e Type

'Auger Boring to 20'
5'p

ISet Well at 20'

15'1

Boring Terminated at 20'

1 25'

30'

35'

40'-

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-I17

1*3



RECORD OF SUBSURFACE EXPLORATION

Boring No. P-106 CONSLTING SOI( ATI
G ILES CICCRWIG F:SSOCINCS. INC. FaIU* 1 (ZCQi~~cS

I Project: U.S. Amiy Training Center Date: 10-31 -84

Milwaukee, Wisconsin EPrjcNo: 812

Crew Chief: Duane Drewicz

DESCRIPTION Ilom o N qu qp a6 W REMARKS
Ground Surf a Elevtion Suirface Type

Yellow Mottled Gray Brown Clayey
Silt to'Silt-Damp (CL-M.)

I -SS 18

Gray Brown Clayey Silt to Silt,' som 10Ivery fine Sand Seams-Damp to Moist 2-S 15

CL-M.) __ ______

Gray Brown Silty very fine Sand,I V trace medium to coarse Sand,
trace fine Gravel-flamp to Moist 15' - 1

(SM) _3SS 

1

-Gray Brown very fine Sandy Silt-IDamp 20', 1
(SM) -4-SS 46

IGray Brown Clayey Silt to Silt-
-Damp 25

-(CL-M.) 25_5-SS 57

-Gray Brown Silty Clay to Clayey 30'
Silt, trace to little fine to16S 664

-coarse Sand, fine Gravel-Damp 6-S 6

(ML-CL)35

7-SS- 53

40'_ 8-S 3

-B o r i n g T r m i n a t e d a 1 a t 1 4 5 '_ 
_ _ _ _ _ _ _ _ _ _ _

Changes of strata indicated by the lines are approximate boundary between $oil types. The actual transition may be gradual and may
vary considerably between boring locations. A- 18



RECORD OF SUBSURFACE EXPLORATION

Gites C•IrlCCRIM F ssoa1JCS. itc. • o C m..

I

1 Project: U.S. Army Training Center Date: 10-31-84

Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chief: Duane Drewicz
Depth S eamplo

DESCRIPTION Below 5No.& N q, qp q8 W REMARKS
Ground Surface Elevation Surftoe Type

I
Piezometer set at 45' 5- I

I 5' Well Screen

--10 I
10".-

15'

20'-

II

30'-

35'

40'.

- 45' -

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be giadual and may
vary considerably between boring locations. A- 19

103



RECORD OF SUBSURFACE EXPLORATION

BoringTS No. OW- 106 No.:LIN S0L AMID

Project: U.S. Amy Training Center Date: 11-15-84

Milwaukee, Wisconsin GE rjc o: 841022

jCrew Chief: Duane Drewicz

DESCRIPTION Beo a.P & N q, qp q, W REMARKS
Ground Surface Elevation Surf"*e TyVe

Auge Boin at25
(~Set Well at 20'

1 10l-

15'

20

I Boring Terminated at 20'

I 25'

1 30']

35'.

40'-

45'-

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

vary considerably between boring locations. A- 20 103



G C ~RECORD OF SUBSURFACE EXPLORATION OSIG OL.AMG ~ ~ CqICR~G~~ Boring No. P-107CoULIGS 01AD

I Project: U.S. Army Training Center Date: 11-13-84
Milwaukee, Wisconsin GEA Project No.: -841022

I Crew Chief: Duane Drewicz- -- - - _ __

DESCRIPTION BlwN.& N q q q, W REMARKS
Ground Surfwae Elevation Surface Type

J Auger Boring with SPT to 15'

No samples retained per inspector 5

FBoring ferminated at 15'

20'

25'

30'J

35't

40'-

45'-

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

varV considerably between boring locations. A-21 143



RECORD OF SUBSURFACE EXPLORATION

Boring No. P-108 C OMSU71MG SOIL AN

(3ILIES CNctNCIRlNG (=SS ClJ:S, NC. & W10IOI (narGeEZA

Project: U.S. Army Training Center Date: -11-6-84

Milwaukee, Wisconsi-n GEA Project No.: 841022

Crew Chief: Duane Drew icz___

DESCRIPTION Beo t N qu qp 0.2 W REMARKS
Ground Surface Elevationl surfas" Type

-Yellow Brown Silty Clay to Clayey' Silt, trace fine to medium Sand
(Possible Fill)-Damp
(ML-CL)5

_ _ _ _I_ _ - S 6

-Yellow Brown Silt, Trace Clay-
-Damp

(ML) 10 -= 29

f Yellow Brown very fine Sandy Silt,
trace Clay, trace to little medium

Sto coarse Sand, trace fine Gravel- 15' 50
j Damp

LSM)
Gray Brown., very fine Sandy Silt,
trace Clay, trace medium to coarse 20'_
Sand-Damp to Mc-t 4-SS 32

(SM)

25'- -S 2

Gray fine to coarse Sand and Gravel
Wet 30'_

f (GW) 1-S 52

(Probable Bedrock) at 32' 2
rLimestone RB

40'_

Boring Terminated at 42'

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-22 103



RECORD OF SUBSURFACE EXPLORATION

1 ''~~"'Boring N. P-108 COSULTIG SOIL. AMID

G LC; ,0K N ( SSONo. Rjr. F ,rIOM CMGaneeaS
Project: U..Amy Training Center Date: 11-6-84

Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chief: Duane Drewicz -- - ___

DESCRIPTION Ballow No. & N q. qp a@ w REMARKS

Ground Surfase Elevation rteTp

I Piezometer set at 42' 5'
5' Well Screen

1 10'-

1 125'

1 20'-

35'-

40'-

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



f ~ ~RECORD OF SUBSURFACE EXPLO)RATION NSL1 -S01AM
Boring No. QW-108CosTI ?OiAO

G LSCGINECIrlo (SSOG~cs. InC. RtLMWTI1 E ERicS

Project:' U.S. Army Training Center Date: 11-7_______84__

Milwaukee, Wisconsin GEA Proje't No.: A41022

Crew Chief: Duane Drewicz D~h Sapl
DESCRIPTION Below No. S N q, qp q, W REMARKS

Ground Surface Elevation Surface Type

j Auger Boring to 20'

Set Well at 20' 5

10

1 15'

H ___ ____ _____ ____ 20' .
Boring Terminated at 20'

1 25'

30'J

35'

40'

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-24 0



I RECORD OF SUBSURFACE EXPLORATION

SBoring No. -109 CcXILTIC SOIL AMD

I Project: U.S. Army Training Center Date: 10-19-84, 10-23-84

C Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chi'ef: Duane Drewicz
Depth Semple l

DESCRIPTION Below No.& N q, qp q, W REMARKS
Ground Surfae Elevatlon Surfact Type

Gray Mottled Yellow Brown Silt,
trace fine to coarse Sand, trace
fine Gravel-Damp 5F

(ML) 1-SS 30

o 10 2-- 26

- Yellou., Bro'...n Silt, fine to coarse 15'
Sand and Gravel-Wet 3 69

F _ 'ML) -

Gray Brown Silt' Clay, some fine 20'
to coarse Sand, -ne Gravel-Damp 4-SS 83

(ML-CL)

- Gray Brown very fine Sandy Silt,
trace to littlp medium to coarse (sM2
Sannn trace fine Grav 2 110/4.5"

-Probable Bedrock (Limestone) RB _

I -Boring Terminated at 27'

30'

3 5'j

40'_

45'

Change; of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
vary coniiderably between boring locations. A-25 103



RECORD OF SUBSURFACE EXPLORATION

G'c rGr~rrc~Boring No. p -109 OSLIG OLAM

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

Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chief: Duane Drewicz
Depth Sample

DESCRIPTION Beow No. & N q, qp q, W REMARKS
Ground Surface Elevetlon Surface Type

Auger Boring to 24'

Set Casing Rock Roller Bit toI361

Set Well at 36'

15'

*1 j• 20'-

25'

II 30'

35'

Boring Terminated at 36' -

4)'

45' -

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and may
var-,, considerably between boring locations. A-26 03



RECORD OF SUBSURFACE EXPLORATION C N~SULTIN SOI S AMD

GICrCGINERING (SSCWS. IN. Boring No. nw-iog -,FOMM&~IOM M01ER

I Project: U.S. Army Training Center Date: 1O-lg-R4

Milwaukee, Wisconsin GEA Project No.: F141022

Crew Chief: Duane Drewicz

DESCRIPTION Beo o a N q, qp q, REMARKS
Ground Surface Elevationt Surface Type

DuBring 109 Re-augered to 27'
Boring backfilled to 20' with 5IBentonite Pellets
Well set at 20'

I - 15'

I 20'-

1 25'

I F

35'

40'

45'-

Changes of strata indicated by the lines are approximate boundary between &oil types. The actual transition may be gradual and may
vary considerably between boring locations. A2 0



RECORD OF SUBSURFACE EXPLORATION

Boring No.C 
SIG SL AD

Pjet U.S. Amy Training Center Date: 10-16-84
Project:Dae

Milwaukee, Wisconsiin GEA Project No.:. 841022

Crew Chief: Duane Drewicz

DESCRIPTION Betw No.& N qu qp q, W REMARKS
Ground Surface Elevation Surface Type

Yellow Brown Silty Clay, trace to
little fine to medium Sand, -

(Possible Fill)-Damp

(ML-CL) 1-SS 16

Yellow Brown very fine Sandy
Silt, trace fine Gravel-Damp to
Moi st 18
(SM-ML)

Gray Brown very fine Sandy Silt,
trace medium to coarse Sand, trace 5

- fine Gravel-Damp _1- 66i(SM) J3rS$i 6"

l SM)e Brown Silty C> /', sc:"c fine ._

Sand Seams-Damp 20'

(ML-CL) 
41

Gray Brown Clayey Silt to Silt-Damp

(CL-ML) 25'1
- 11

Gray Brown Silty Clay to Clayey
Silt, some fine to zoarse Sand, 30'-8
fine Gravel- Moist to Wet 184

(ML-CL)

35'-
__111/5'

Boring Terminated at 38'-6" 40'

f 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

I ~ C~I~RI~ ~ ~ .Boring No. P-111 CORSIVIG SOLAN

I project: U.S. Amry Trraining Center Date: 10-16-84

Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chief: Duane Drewicz __

DESCRIPTION Below Synpi& N q, qp q, w REMARKS
Gou~nd Surac Elevation Surface Type

Piezometer set at386
5#

15' Well Screen

I F 15'

g 20'-

I 25'-

30'

V 35'-

40'-

45'

Changes of strata indicated by the lines are approximate boundary between soil types. The actual transition may be gradual and mayI vary considerably between boring locations. A-29 103



RECORD OF SUBSURFACE EXPLORATION

Boring No. nw..1 COIsLINtG SOIL. AVID

*G LSCGICERMGi FSS0CXCS.I1C FOVW*IOr CMGIrCRS

Project: U.S. Army Training Center Date: 10-1984

Milwaukee, Wisconsin GEA Project No.: 841022

Crew Chief: Duane Drewicz DphSml

DSCRIPeElvTION Below No.8& N q0  qp qs W REMARKS
Ground SurfwEeato uface Type

Auger Boring to 20'

Set Well at 20'

10'

I I 15]

I20' -

IBoring Terminated at 20'
25'-

1 30'

- 35,].

40'-

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- 3010



I GM C" ocUc.Ic
I GENERAL NOTES

SAMPLE IDENTIFICATION

All sample classifications are reviewed by a soils engineer in accordance withI the Unified Soil Classification System (ASTM D-2487)

I SOIL PROPERTY SYMBOLS

Dd: Dry density, pcf
LL: Liquid limit
PL: Plastic limit
W Moisture content
N Penetration resistance per foot or fraction thereof of standard 2 Inch O.D., 1 3/8

inch I.D., split spoon sampler driven with a 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
T Apparent ground water level at the time noted after completion

SOIL STRENGTH CHARACTERISTICS
V SL Unconfined Compressive

Comparative Consistency Blows Per Foot Strength (tsf)

I Very Soft 0 - 2 0 - 0.25
Soft 2 - 4 0.25 - 0.50
Medium 4 - 8 0.50 - 1.00
Stiff 8 - 15 1.00 - 2.00
Very Stiff - 30 2.00 - 4.00
Hard 3r 4.00+

1 NON-COHESIVE (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: Split-Spoon
ST: Shelby Tube - 3" O.D. (except where noted otherwise)
AU: Auger Sample
DB: Diamond Bit
CB: Carbide Bit
WS: Washed Sample
RB: Rock-Roller Bit

A- 31I
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j APPENDIX B

WELL DEVELOPMENT LOGS

I
I
I

I
I
I
I
I



Donohue Project No. Well_ __ __________Site

nigineers & Architects Method of Development Pumped E] Bailed []Blown E

Equipoent -.......Awilft ___N2 Lift _______in. Biler _. Length _.......Ft. Material........

Pump - Manufacturer '~Diameter ____________

Description of sit@ (wveather. temp. soil conditions)

'"4 Entered on computer Signature - Dt I/ -/

Deph t pt IVolume !DetI
Det oDphto Removed DthpH Cond. Color Odor ITemp. Turbidity Comments

r Time Bottom Water (gal.) Af ter YIN

4- - -51 f- 09,7- Z- ci- - -Cr

- 3 le - -Z 1___0 At______ ~ ~ c.* YS

) 3,

642 'i.3 13I .- 7.O It-- J l~ L~I

4.O /090 C-i 61 bA __ _ __ _ _ __ _ __ _

+___ t___________ ___ ________________

"'~~~~~~~~~~ r &l- ,. ___ __________

L ' ,. y~j__ 5~*~,( i - '~.k X~ 4,'2

39 -7 t

___ 9~ 8~ A '1'b'o'~r'' ~ c~r . Z.

r TUE ____



Well DevelopmentDonohue Project No. Site_______ _______________

Enwginee & ArchitOCtS Method of Development Pumped gi] aled 0 Blown 0

Equipment - Airlift .N2 Lift _______In. Sailer - Longth _...Ft. Maera

Pump - Manuf acturer Diameter_____________

j Description of site (weather, temp. soil conditions)

Entered on computer _ Signature Data________

WelIl N Depth to'Depth to Rolmed Depth pHCn.ClrOdoKrn Turbidity Comments
TieBottom Water (4&.1 After Y/N

,q7 i 5 71 1.i _ _____ _ ______ OA~

770 __e

X4.1 98c IV____ t4____r____

- .
__g

L _____-~.lS.~I

I B- 2



Donohue Project No. DlpetSite ____________

* ngineers & ArchitectS Method of Development Pumped 1] Bailed C]Blown 0

Equipment - Airlift _ N2 Lift _ ______In. Bailer Leng..........Ft. Material _____

PUMP ____Manufacturer Z_- Diameter_______

Description of site (*.eihor temp. soil conditions)

Entered onocomputo Signature ___________________* g

WwlN Depth to Det Vo)lRme Depth pH4 Cond. Color Oo ,p Turbidity Comments-
Tm]Bottom water ?gtlAter

TimeZ1 ____ %5 -f 7.+Z.T

_,f~ $ / - _ _ z -. 113 9dtak - V.,,#b2
1

47. 41S 11. _ _

J- -lK Z- Y.

.o47. / ___ ___ _________

a__ - - AW

17

1<C_ _

E& 
j

-) Ll

B- 3



Well DevulopmmflDonohue Proict No. ______ Site e-6
-Engineers & ArchItecS Method of DeloIpment PumpedE S1 ailed[]l Blown 0l

Equipment .. Airift .......... N2 Lift ______In. Sailer __ Longth_......Ft. Mateial____

pump - Manufatuwref Diameter_____________

Descuiption of site (weather. tamp. soil conditions)

Wd eIN ontDept o Dle to VoueDphR- Conid. Colo, Odor T~pTurbidity Comments

Time Bottom Water Iqam.vl At ter PHY/N

-t __ji L3,fi

-063 Clu r,,,

I B- 4



I Donohue -Project No. Well______________Site______________

EnginrS & ArChiteCtS Method of Development Pumped E] sailed 0] Blown C3

I ~Equipment -.........Airlift - N2 Lift______ In. sailer ..... Lng _...Ft. Material ____

Pumnp Manufacture, ___________________ Diameter_____________

j Description of site (weather. temp. sil conditions)

Entered on computer _ ___Signature Date__________ 1__41___r

Well N Dethu Wume~-Cmet
Tiept oto Depth to Re~moved Depth pH Cond. Color Odo Temp. Turbidity Cmet
Tm Botm Water . Ijal.l Af ter Y/IT

V-- 12- -2 -, a -

'i"~ /j ~ __V ~ J ~ i ~ ~ __ell-___

K ~ 64~ ~ Im _________



Donohue Project No. Well__ Development__'_Site
i~ngineers & Architects Method of Development Pumped [] Blled LI Blown L

I ~~Equipment - Airlift _ N2 Lift _ ______In. Sailer _ Leuw,........Ft. Matrid______

Pumnp - Manufacturer _____________________Diameter _____________

Description of site (weather, ternp, soil conditions)

Entered on computer _ signature Dots-

Wel NVolumeIWelN Depth to 'Depth to RmvdDepth Odor TrityCommentsRemve P Cod.CoTremp.TubdtTime Bottom Water (got.) After Y/N I

4L I 4L - 7, -

46. S' I Z Z.T

~~I - _-e -.6- - -_

"~q ____ C* /
V - - - - - - _________ ______________ 3'

( ~~~~ ~ A &lee.__ _________

I,~ ~~~ 1+48 B-6~L_ __ _ __



I Donohue Project No. _________________Site 5/)3
Engineers & Architects Method of Development Pumped E] Bailed D Blown E

j ~~Equipment - Arlf N2 Lift _______in. Beiler - Langth_.......Ft. Material ____

Pump _ Matuf acturer Diameter_____________

.1 Description of site (weather, temnp. soil conditions)

E ntered an computer _ Signature -at /
bWell Net oDpht Volume De__p_ _

De1 0 o Dpt0t Removed epH Cond Color d Tm.urity cmes
Time Bottom water (get.) After Y/N Tm.Triiy Cmet

2La -4f 2___-30

Ar. _rf _f

Iit

_____ f 2 4 4 *If" I

1 - ____ - -7-



Donohue- Project No. __________Site ~ q/~-
rngineerS & ArChiteCtS Method ofDevelopment Pumped ElBailed ED Blown El

Equipment -... Airlift N2 Lift _______In. Bailer Length_........Ft. Material_____

Pump - Manufacturer ____________ ________Diameter

Description ofl site (weather, temp, soil conditions)

Entered on computer ______ Signature ______ ____ _____Date

Well Dept to Dp emovoued ePpH Cond. Color OdfTemp
Rel Det oDpt o Vlmed Dedth Turbidity Comments

Timel Bottom Water (ga.) After YI/N___________

, V 3 T go 2 Ito_ 0 4 _ ~ .J O ~

C'7 . )o) 1._ 703 In ' N 12 &1bh~ Tp -It 7* 0 I. -k

301 36' J1 Lj if.,,f_ - -

____ 36-32 18,47 _5 7.oi __ _0_r N 1*04-S&-

A4 1 . il0

B- 8



Donohue Project No. WellDvelomentSite 01) 4 / ' 4 1jI ~ ~ 9T1 nemr & Architects Method of Development Pumped S Biled lI Blown [0]

I ~~Equipment -....... Airlift - IJ 2 Lift __ _ _ _ _ _In. Ibiler - Lengtti -... Ft. Material _ _ _ _ _

Pump - Mamufacturer Diamneter_____________

Description of site (weather, temp, soil conditions)

Etrdon computer _ . Signature Date_ f______

Well N Depth to Depth to Volume D hOdr TbityCmesRemoved Dep pH Cond. Color OdfTe Tumiit
TieBottom Water (9a1 Af ter I V/N ComeI

I s-

1 ~Z 0111 2. /9.L II. 2- to.t.

il__ -OD~..

'~ "22~. L!& ~- S -

I _ _ _ _ _ _ _ _

I ~ ~ 4Li ~L_-_ _



I Donohue Project No. Well Development Site -____________

Engineers & Architects Method of Development Pumped [3 Sailed D Blown 0]

I ~~Equipment -.........Airlift _____N2 Lift _______In. Sailer ........... Length_......Ft. Material ____

Pump - Manufacturer ____________ ________Diameter _____________

II Description of site (weather, temp, soil conditions)

Entered on computer _ Signature D* llj 12

Well Net to 'Depth to Volume DetOdr T bityCm nsDepth' Removed DP H lCond. Color Temp. Triiy CmetIo~o Time Bottom Water ic.) Af ter YIN________

-11j -73 7 1'o !ro ;C f4 9 "C. e-ri(41

C -. , -1, -' e 11 ogo

&__ 0__ __ _ 6:10J/OJ0'0der Al '70 C- C'.Lor4.,g1--c /O..

1 -0

6A /Or --40 It~&tS te

7. -1_ _ 5

I __ ___- --0- ____

B-10



Donohue -Project No. CSiteS/t
* genr & Architects Method of Development Pumped 1 Saled []Blown E

Equipment - Airlite - N2 Lift _____ _in. Sailor _.......Loenw ........ Ft. Maosred_____

Pump - Mamilacturer ______________________Diameter______________

Desetiption oe site 1weather. temp, soil conditions)

S Entered onwcmputer - Segnature _________________@

Voelume OoDepth to Depth to Removed Depth pH ICond. Colo,~ Temp. Turbidity Comments
Time Bottom Water (q * .) Af ter YIN

, 'o 21.7 .1 79 0 If~I Al1,"%

-~7r 7.1 __ F - - -ph

-- - 0 -3O -7t - J - -

/-JaL~ ~ P , A^ _ I___

*§Z~~~ __

__ A~j.1 B-11



Donohue P.,je. No. well Devslopmflt Site 0(________C___Pit_

'iNvmees & Architects Method of Oeveoptnent Pumped E] Bailed C Blown L 'e

£qu*PIpg, - Airlift - -.N2 Lift _______In. Bailer .Longth_.......Ft. Material...........

Pump - aofcuw- Diameter ___________

Entered on~ coOl ___ Signature Dat .jf- t
Well N *-"Depth to Depth to Dpi PH Cond. Color Odor Turbidity Comments

ell k Rerow [fpthTemp.
Time Bottom Water lqsi.l Ater YIN

7. * .. 2 12 it sfi c c _ _ _ _ _ _ _ _

1.1 It,- 44,i.d 0 - -0-.4

- It.0~- - - __ _

_ _ _ __ _ _ - - - - - - _ _ _ _ _ _ _ _ _ _ _r

If'I. ,Ioo ~S~ ~ - - -1-



Donohue Project No. WelSite J

_Engineers & Architects Method of Development Pumped [] Bailed 0 Blown 0

Equipment - Airlift - N2 Lift ________In. Sailer - 'Length-.......Ft. Material_ ____

,~~ Pump _____Manuf ecturerOseer__________

Description of site (weather, temp. soil conditions)

Entered on comnputer _ SignatureOf@IA.
Well N DphtrDehtoVolumeDet

Deph t DpthtoRemoved DphpH Cond. Color Odor Temp. Turbidity Comments
Time Bottom 'Water q a .) Af ter YIN________

- ' 6 z:o .1 740 o .k Al C~~ %
1f7 1 V j00 11. 1 4

CbP

I _ _ - - - - -1 - _



I Donohue Project No. ___________Site 4lZ
gEngineers & Architects Method of Development Pumped Ei Bailed Li Blown Li

j ~~Equipment -........Airlift -.... N2 Lift _ ______In. Bailer - Length..,.._...Ft. Material_____

Pump ___Manufacturer ______________________Diameter______________

I Description of site (wather. temp. sil conditions)

Entered on computer _ intr Date

Well N Depth to Depth to Voemed Depth pH Co Color Odor
Time Bottom Water tool.) After YI mp.Triiy Cmet

1 4_ _ __ _ _ I. I ,

I ~(?B 9490 M ,'h ' Wc Pc '01/"r-

£3 (e _ _ __ _ _

______ £L~y -14



Do o uePojc N. Well Development Site 0 Li~

*Engneers& Architects Method of Development Pumped Si ailed LiBlown L

Equipment - Airlift - N2 Lift _ _______In. Bailer Length _. Ft. Material

pump _ __ Manufacturer _____________________Diameter _____________

I Description of site (weather, temp, sail conditions)

j ~Entered on computer _ Signature Date______11____)IT/____

Wel N Depth to Depth to Removed Det pHCnd. Color Od~ Temp. Turbidity Comments
Time Bottom Water (gal.) Af ter Y/N

- 8- 3 618.5 14ZO f/#0 . -, __ ____-__ _

0- 34P P.30 3_ __ _ _ __ _ __ _

6(5116 _ _.C Oleo= S

I~ ~ 3._ -) q -

I - - ___ _ _____

B- 1 5



i-(iJr: •//l q i i'

I Donohue Prot No. Well ________________

SJgineerS & ArChiltCts Method of Development Pumped [1 Sailed C] Blown -'

I Equipment .-.. Airlit N2 Lift In. Biler .Lngth.._,.__Ft. Materild

Pump Manufacturer . ... . Diameter , -

SDescriptlion of site (weather. twap, oil oamditionhs

Entevd on computer _ Signature D__olete

W Depth to Depth to Volume Depth Cd. Col dor Turbidity Comments

oTime Bottom Water q41. After Y/N TIp.

, pA' 7,' 1.,0 4 - - - 3

4.* LA, f' 4

Io ' r . - -s- oc . .,' z. L.. .._ ._ _

I - -.- -. -4 - __ .,,, _ ..'.- .

I -7 700

I
if cI

; B-16



Do o u -rjc o Well DevelopmentSie O"/0
*Engneers & Architects Method of Development Pumped S ailed ZJ Blown lI

j ~Equipment - Airlift - N2 Lift I______ In. Bailer - Lenth.....Ft. Material_____

Pump _ Manufacturer ____________ ________Diameter _____________

Description of site (weather. temp. soil conditions)________ _________________________

Entered on computer _ Signature _________ Turbidity______ Date ii3i

DelII epth to Depth to Relmed Depth pH Cond. Color C)mTep Tridt Comments
Time Bottom Water lg ci.) After YIN____________

I1I 2-A Z__ ._ Z-t 7.0f !C70 __ L. ~ ~ '

2,1 2~ - -Z2 5O /V AlO 6''leO t-7_____ U)_______

f 
_ _ 

-4 
O

- -1 -7 2

B- 17



I Well Development '
I D no u ~ U IU PoetN.____________Site

AMEnaineers & Architects Method of Development Pumped Li Bailed [J Blown [

I ~Equipment -........Airlift - N2 Lift In Bailer _ Length.........Ft. Material______

Pump ______ Manufacturer _______________________Diameter_______________

Description of site 1weather, temp. soil conditions)

I ~Entered on computer _ Signature __________________ ate 111)/f

Wel -10'Depth to Depth to Relmed Depth pM Cond. Color Odor . Turbidity omet
, Time Bottom Water (931.) After Y/N TepIm et

fo). 10 _ _ _*4t.qlbL

d.& .hW

I -- ___ - ____V

P~t' (~ ~S044 i

~~~~~~,~~~~I 11!1192014__ A. A'I -~i ~ II ___a

IA: V.0 9, LA.q ,4LL
_ _ _ _ _

.w

4') (10 1'-L. Z 4.r I LV Ill

414.

I ~ ~ .1420 12 .-L-

- -Vl -go4 - - _



Well Developmentonohu e Project No. _Site
O gineers & Architects Method of Development Pumped - Bailed Blown Li

Equipment .....- Airlift N2 Lift ,_ In. Bailer _ LengthFt. Material

Pump _ Manufacturer Diameter

Description of site (weathet, temp. soil conditions)

Entered on computer _ Signature _Oata , Ir3[ '

Well Depth to Depth to oVolume Depth pH Cond. Color d T Turbidity Commentsj Time Bottom Water 96.e1 After Y/N Tmp,

5Ak.

--7. r

2 _z z z.j. , 0.

z A2 . . . .I

2 
Tb~'3.

. . ......... ..

0 i ,z-p4J,;b

--O- --3- A.IA k/. -'.

B-19



Donohue Project No. Well_________________SiteCA-f 0 ,

Eniginleers & Architects Method of DeveloPment Pumped ElBailed [3 Blown E

Equipment ... Airift -......... N2 Lift _____ In. Sailer _ Lanth.....Ft. Material_____

Pump _ Manufacturer Diameter______________

Description of iit. (weathert emp, soil conditionl

Entered on computer Signature -*___________ Daite t

WellN Depth to Depth to 1Volume ~ Det TriitoometTime ottm We Removed D PtHp1 Cond. Color Odor Temp. TriiyCmet
TimeBotom_ ate (qall Af ter /I

e- -c -o-

-B -


