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information obtained during this investigation indicates that the
observed impact has resulted from off-site sources located
northeast (upgradient) of the U.S.A.R.C. site.

Please feel free to contact Donohue should you have any questions

or comments regarding this report.

Very truly yours,

DONOHUE & ASSOCIATES, INC.

Jtmes W. Retzla f, P.E. Richard G. Zahn
Vice President Project Manager

cc: Lynn McIntosh, Fort McCoy
Loren Trick, Donohue
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1.0 INTRODUCTION

During September, 1988, Donohue & Associates, Inc., received by
authorization from the U.S. Department of the Army to proceed on
Open-End Contract No. DACA45-87-D-0075 for Monitoring Well
Construction and Groundwater Analysis, Milwaukee, Wisconsin
(Project No. HA01005-8P). This project was completed in accor-
dance with the Scope of Services presented in the August (1988)
U.S. Army Request for Proposal (RFP), except for those deviations
noted elsewhere in this report. For reference, a copy of the RFP
has been included in this report (Attachment 1). All work acti-
vities associated with this project were conducted under the
jurisdiction of the Commander, Fort McCoy, Wisconsin.

The purpose of this field investigation was to determine the
geologic and hydrogeologic characteristics at the U.S. Army
Reserve Center Complex and Training Center (U.S.A.R.C.) in
Milwaukee, and to assess current groundwater quality at this
site. These objectives were accomplished by (1) reviewing
existing monitoring data compiled from previous investigations
conducted at the U.S.A.R.C.; (2) installing additional ground-
water monitoring wells; (3) collecting bimonthly water elevation
data; and (4) performing two monthly groundwater sampling events.

This report presents our project a-rr:ach, regional and site-
specific information obtained during this and earlier investiga-
tions, and provides the Department of the Army with information
pertaining to groundwater quality. This includes documentation
of well construction methods and groundwater sampling protocols
employed during this investigation. In addition, historic hydro-
geologic and water chemistry data has been compiled to determine
whether groundwater contamination currently exists at this site,
and to assess the extent of any observed contamination.

1.1 General Location and Topography

The U.S.A.R.C. study area is located between North 48th and
North 55th Streets in the City of Milwaukee (Figure 1). This
property lies adjacent to, and directly north of, West Silver
Spring Drive. The U.S.A.R.C. is bounded on the northeast by the
Chicago, Milwaukee, St. Paul, and Pacific Railroad right-of-way.

Surface topography at the site is represented by nearly level, to
very gently rolling terrain with a maximum 25-foot difference in
relief (Figure 2). The lowest elevation (approximately 670 feet
above mean sea level) occurs at Lincoln Creek in the southwestern
portion of the study area. The highest elevations (approximately
695 feet above mean sea level) are in the northernmost part of
the U.S.A.R.C, and along the northeast boundary of the study
area. Surface slope is directed towards the southwest.

1-i
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Lincoln Creek bisects the western portion of the U.S.A.R.C.,
flowing southward across the study area. Surface water drainage
across the site is directed to the south-southwest towards
Lincoln Creek. Lincoln Creek originates approximately 2 miles
northwest of the U.S.A.R.C. complex, and discharges into the
Milwaukee River, approximately 2.5 miles southeast of the study
area. The southwest portion of the U.S.A.R.C. complex is located
within the Lincoln Creek 100-year floodplain.

1.2 Present and Prior Land Uses

The U.S.A.R.C. is comprised of several administrative/maintenance
buildings located on approximately 60 acres (Figure 1). The
complex includes military reserve buildings, a motor repair shop,
paved roadways, parking areas, and sidewalks. The entire faci-
lity is fenced, and access onto the site is restricted.

Adjacent land use consists of mixed light-commercial and residen-
tial areas north of the U.S.A.R.C.; the Chicago, Milwaukee,
St. Paul and Pacific Railroad right-of-way and the Havenwoods
Nature Center on the east; residential and recreational (McGovern
Park) areas to the south; and residential and light-commercial
use along 55th Street, and areas further west (Figure 2).

Prior land use information presented within the "Environmental
Assessmen-. and Finding of No Significant Impact Report" prepared
in 1984 ir.icates that landfilling operations occurred at zne
U.S.A.R.C. between 1957 through 1966. Reportedly, the MilwauKee
Sanitation Department disposed of approximately 500,000 cubic
yards of solid waste at this site. This included furniture,
appliances, street sweepings, leaves, tin cans, bottles, ashes,
cinder and sewer pipe. No newspaper, garbage, industrial or
hazardous waste was accepted. During landfilling operations,
earth berms were constructed to minimize the flow of potential
contaminants to Lincoln Creek.

Samples of seepage discharge collected by the Wisconsin DNR in
1983 indicated that the discharge did not contain pollution con-
centrations that would be detrimental to public health, wildlife,
fish, or aquatic life. Samples of Lincoln Creek collected by the
DNR in 1983 at stations located upstream and downstream of tne
landfill cells also indicated no contamination (Department of the
Army, 1984).

1.3 Background Information

Geologic, hydrogeologic and water quality information obtained
during previous studies conducted by Donohue and Foth & Van Dyke
at the U.S.A.R.C. has been reviewed and is summarized in the
following section of this report.

1-4



Donohue, 1985

In 1984, Donohue was retained by the U.S. Army Corps of Engineers
(Omaha) to define site geology and hydrogeology, and to determine
the potential impact the iandfili exerted on soil and groundwater
quality. This was accomplished by installing eighteen nested
groundwater monitorinq wells at nine locations across the site,
and initiating a groundwater sampling program. The results of
this investigation are summarized in a report entitled, "Landfill
Impact Evaluation, USAR Center Complex and Training Area" (April,
1985).

Boring information obtained by Donohue in 1985, demonstrated that
a bedrock "high" occurs in the southeast portion of the site
(27-foot depth). Bedrock is overlain by unconsolidated glacial
drift. Lithologically, the drift is comprised of clayey-silt,
silty-sand, and sand and gravel layers.

Water level information obtained in the 1985 Donohue study sug-
gested that a water table "high" was located in the south-central
portion of the site at that time. Local groundwater flow in the
area of the mound was expected to be directed laterally (and
downward) towards the east, west, and north. Groundwater move-
ment in other areas of the study area were anticipated to De
directed primarily towards the south and southwest. Groundwater
gradients obtained during this study indicate that groundwater
recharge occurring across the site moves within the shallow water
table system, discharging into Lincoln Creek.

Groundwater and surface water chemistry data obtained during this
earlier study indicated that higher than expected concentrations
of chloride, sulfate, Total Dissolved Solids, and hardness
occurred in selected wells. Although the concentration of
compounds observed indicated that potential impact from the land-
fill may have occurred, it was also possible that the contami-
nants observed were derived from off-site, (upgradient) sources.
These possibilities could not be fully-addressed due to the
design of the monitoring program in place at that time.

Foth & Van Dyke, 1988

A second study discussing landfill cap design, site hydrogeology,
and groundwater quality data was conducted at the U.S.A.R.C. by
Foth & Van Dyke and Associates. The results of this investiga-
tion have been summarized in a report entitled, "Landfill
Sampling and Analyses, U.S.A.R.C., West Silver Spring Driv',
Milwaukee, Wisconsin (February, 1988)". During February 1987,
eighty-seven auger borings were drilled at 200-foot intervals
through the landfill cap to document clay content and cap thick-
ness. This study revealed that approximately 75 percent of the
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landfill site had been capped by less than 2 feet of clay. This
indicates that a large portion of the site does not satisfy land-
fill closure requirements as stipulated in the Wisconsin
Administrative Code.

A water table map for this site was prepared by Foth & Van Dyke
- using water elevation data obtained September 28, 1987. This

ir-ormation indicated that a water table "high" was located in
the south-central portion of the study area. Local groundwater
flow near the water table mound was shown as being directed
towards the northeast and west, while groundwater movement in
other areas of the site is to the west and southwest. These
results are comparable with those presented in the 1985 Donohue
report.

Water quality data obtained by Foth & Van Dyke indicate that
surface water and groundwater at the site were impacted at that
time. Five wells exceeded the Wisconsin DNR Preventative Action
Limit (PAL) for vinyl chloride. Four wells containing this
contaminant were located upgradient (north) of the site. Other
organic constituents detected, but which did not exceed the PAL,
were 1,1 dichloroethane (upgradient), 1,2 dichloroethylene (up-
gradient), trichloroethylene (upgradient), tetrachloroethylene
(downgradient), and toluene (downgradient). Chloroform and
dichlorobromomethane were observed in surface water samples col-
lected from Lincoln Creek (upstream, downstream).

Inorganic analytes detected in groundwater samples collected by
Foth & Van Dyke, which exceeded the established PAL, included
chloride, arsenic, cadmium, iron, and sulfate. High chloride and
iron concentrations were observed in upgradient wells suggesting
an off-site source. Sulfate exceedances were observed in many
locations across the study area.

The water quality information given in the Foth & Van Dyke study
indicated that the groundwater at the site had been impacted.
Foth & Van Dyke staff also concluded that a source other than the
landfill may be responsible for the vinyl chloride observed in
the groundwater. It was recommended that additional wells be
installed to further define hydrogeologic characteristics of this
site, and to obtain additional information necessary to assess
whether the observed groundwater contamination was due to
off-site sources.

RP/USARMYM/AA8
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2.0 PROJECT APPROACH

The previous groundwater investigation conducted by Foth &
Van Dyke has demonstrated that volatile organics and other indi-
cator parameters (including vinyl chloride) were present in some
of the monitoring wells located upgradient of the landfill area.
The current expanded monitoring well installation and groundwater
sampling program conducted at the USARC by Donohue was performed
to obtain additional hydrogeologic and water chemistry informa-
tion. This information has been used to define the aerial extent
of any observed contamination, and to determine whether the con-
taminates are derived from on-site or off-site sources.

2.1 Scope of Services

Donohue satisfied the above objectives by completing the follow-
ing Scope of Services:

1. Background information obtained by Donohue (1985) and Foth &
Van Dyke (1988) was reviewed to determine prior site history,
and to provide information useful for the completion of this
project.

2. Donohue prepared a site-specific workplan (November 1988)
specifying well construction and groundwater sampling proco-
cols, data quality objectives, and health and safety
procedures.

3. Donohue prepared technical specifications for soil boring,
well construction and other related activities, and entere
into an agreement with Twin City Testing Corporation (Wausau,
Wisconsin).

4. Two well nests, each consisting of a water table observation
well and an adjacent piczometer, were constructed of 2-inch,
flush-joint stainless steel riser and screen at locations
determined by the Department of the Army.

5. Two rounds of water quality sampling for volatile organics
were performed (GC/MS) for each new well, as well as selected
pre-existing wells. The wells sampled during December, 1988,
and January, 1989, included:

P-101A/OW-101B P-106A/OW-106B
P-102A/OW-102B P-112A/OW-112B (new wells)
P-105A/OW-105B P-113A/OW-ll3B (new wells)

6. Groundwater samples collected from each newly-installed well
during December, 1988, and January, 1989, were also analyzed
for the following:

I
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a. Field parameters including temperature, pH, color, odor,
turbidity, and specific conductance.

b. Dissolved metals including iron, barium, chromium, mer-
cury, lead, cadmium, and arsenic.

c. Indicator parameters including COD, BOD, hardness, odor
alkalinity, nitrogen (plus nitrate), chloride, sulfate,
and boron.

7. Water level measurements were collected bimonthly from each
of the above wells during December, 1988, and January, 1989.

8. All wells were surveyed, referencing their vertical and hori-
zontal locations to a USGS bench mark (or the Wisconsin State
Plane Coordinate System).

9. Donohue completed Wisconsin DNR Well Installation Forms docu-
menting well construction details.

~RP/USARMYM/AA9
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1
13.0 REGIONAL GEOLOGY AND HYDROGEOLOGY

3.1 Stratigraphy

The U.S. Army Reserve Center Complex and Training Area is under-
lain by soils which have been disturbed in many areas due to
landfilling and other site development activities. On-soils have
been assigned to the Loamy Land, Ashkum, Clayey Land, Mequon, and
Ozaukee Soil Series.

Variable thickness of Wisconsinan-Age glacial drift underlie the
I surficial soil. Two till units have been mapped by the Wisconsin

Geologic and Natural History Survey across the region. The
uppermost sequence of fine-grained till, lacustrine clay, silt
and sand, and glaciofluvial sand and gravel deposits have been
assigned to the Oak Creek Till. This unit is underlain by
noticeably coarser till deposits, comprised predominantly of
silty and clayey sands and gravels (New Berlin Till). The
glacial drift is unconformably underlain by the Niagara Dolomite
of Silurian age.

I 3.2 Hydrogeology

Published hydrogeologic information has documented the existence
of two main aquifers units in Milwaukee County. Throughout much
of the region, the shallow water table (unconfined) aquifer is
comprised of the unconsolidated glacial drift unit, which is
hydraulically connected with the underlying Niagara Dolomite.
Lithologic differences in the drift unit may locally inhibit
hydraulic connection between these two hydrologic units.
Generally, small to moderate groundwater supplies are obtained
from the water table aquifer. Well yields are dependant on grain
size, sorting, and the saturated thickness of sediment comprising
the glacial unit, and the presence of fractures, joints, solution
channels in the Niagara.

Recharge to the unconfined drift and Niagara aquifer system
results primarily from downward seepage of precipitation.
Locally, the groundwater discharges to wells, streams, lakes,
wetlands, and Lake Michigan.

The deep, confined Cambro-Ordovician sandstone aquifer is the
dominant source of groundwater for Milwaukee County. Moderate to
large quantities of good quality water are obtained from this
aquifer. Wells fully-penetrating this aquifer are capable of
producing from 1000-2000 gallons per minute. Well yields are
affectcd by the thickness of aquifer penetrated, and the amount
of permeability and porosity development.

Figure 3 is a regional water table map which shows water table

elevation data, and general groundwater flow direction in theIunconfined drift and Niagara aquifer system in the vicinity of

I 3-1
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the U.S.A.R.C. Since groundwater flow in the water table system
(indicated by arrows) is from areas of high hydraulic head to
areas of lower head, groundwater movement appears to be directed

primarily towards the east and southeast. Local groundwater flow
within the water table system is anticipated to be interconnected
with Lincoln Creek which flows south of the site. Groundwater
movement within the deep, confined aquifer system is directed
eastward, towards Lake Michigan.
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I
f 4.0 SUBSURFACE FIELD INVESTIGATION

The various work tasks comprising this program were generally
completed in accordance with the site-specific workplan prepared
by Donohue entitled, "Monitoring Well Installation and Ground-
water Sampling and Analysis Plan (November 1988)". Health and
Safety procedures and technical specifications used during this
project have been included in the project workplan.

4.1 Well Locations

Two well nests, each comprised of an observation well and an
adjacent piezometer, were installed from November 14-28, 1988, at
the U.S.A.R.C. to obtain additional hydrogeologic and water qua-
lity data. The general locations of wells OW-112B/P-112A, and
OW-113B/P-113A were determined by the Department of the Armyprior to initiation of the well installation program.

As shown in Figure 1, well nest OW-112B/P-112A was installed
approximately 5 feet outside the extreme northern limit of the
U.S.A.R.C. complex. Installation of wells within the fenced area
was not possible because the area was heavily wooded, and would
have required the removal of. several trees, brush, or a portion
of the fence. To preclude such activities, the Department of the
Army located the well nest just north of the fenced area. To
reduce the potential for vandalism, each well at this location
was constructed with locked, protective casings and flushed-
mounted covers. Well nest OW-113B/P-113A was installed on
U.S.A.R.C. property, approximately 30 feet east of the Reserve
Center fence, and east of the driveway (trail) located
immediately along the fence.

4.2 Well Installation Procedures

Borings were drilled in the unconsolidated surficialdeposits
using a 4 1/4-inch I.D. hollow stem auger. Standard split spoon
samples were taken at 5-foot depth intervals. Soil boring, soil
sampling and well construction activities were continuously moni-
tored by a Donohue geologist or hydrogeologist. Continuous moni-
toring of air quality in the vicinity of each borehole was per-

formed as drilling proceeded. Boring logs prepared by Donohue
and Twin City Testing are included in Appendices A and B respec-
tively. Well construction diagrams appear in Appendices C and D.

Historic well construction information pertaining to all wells
installed at this site has been summarized in Table 1. Well
construction information for each newly-installed well is sum-
marized on a Wisconsin DNR Groundwater Monitoring Well Installa-
tion Form, Form 4400-89 (Appendix G).

4-1
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Wisconsin State Plane Coordinates for all wells installed at the
U.S. Army Reserve Complex are presented in Table la. This table
includes top of riser pipe elevations.

4.2.1 Well Nest OW-112B/P-112A

Observation Well (OW-112B)

On November 16, 1988, a boring was drilled for observation well
OW-112B. Split-spoon samples were obtained from the boring at
depths of 10, 15, and 20 feet during drilling operations. Total
boring depth was 25 feet. Installation of this well was
initiated by placing a 10-foot stainless steel screen and riser
in the borehole. This activity was followed by the placement of
filter pack sand in the well annulus. However, during measure-
ment of the filter pack, a foot-long metal rod attached to the
end of the measuring tape became stuck. Subsequent activities
:esultad in breaking off the tape in the well at a depth of
approximately 16 to 17 feet below the ground surface necessitat-
ing abandonment. Following removal of the well screen and
casing, the boring was backfilled with a cement/bentonite grout
as specified in the Wisconsin Administrative Code.

On November 17, 1988, another boring was drilLed for OW-112B at a
location approximately 4.5 feet northwest of the abandoned tore-
hole. This boring was drilled to a depth of 25.3 feet. The
geologic sttata encountered consisted of a sequence of clay,
silt, sand, and gravel layers, and mixtures of the same.

A 2-inch (I.D.) stainless steel screen, with 0.010-inch openings
was placed from a depth of 15 to 25 feet. A 2-inch (I.D.) stain-
less steel casing was placed from 6 inches below the ground sur-
face to a depth of 15 feet in the well annulus.

Red flint filter pack sand (No. 30) was placed in the annular
space between the well screen, casing, and native formation from
a depth of 9.5 feet to 25.3 feet. The native formation in the
screened interval was comprised of clay, silty, gravelly sand,
and sandy to gravelly clay.

A 3-foot thick bentonite seal was placed above the filter pack
and 0.5 feet of sand was placed above the bentonite seal. A
4-inch diameter, 5-foot long protective steel casing was placed
over the observation well riser. The top of the protective
casing was placed approximately 2 inches below the ground
surface. A 5.8-foot thick concrete collar was placed in the
annulus above the filter pack, to a depth of approximately
9 inches below the surface. Approximately 3 inches of sand was
placed above the concrete collar. A flush-mount cover was placed
over the protective casing and set into the concrete collar.
Well construction was completed by sloping the concrete gently
away from the flush mount cover to direct surface water drainage
away from the well.

4-3



TABLE la

MONITORING WELL LOCATIONS AND ELEVATIONS

WISCONSIN STATE PLANE COORDINATE SYSTEM

SOUTH ZONE

Elevation*

Well No. Y Value X Value (NVD 1929)

OWl01 417,120.9 2,539,200.1 686.89

P101 417,122.9 2,539,195.3 686.86

OW102 417,114.4 2,539,732.2 686.04

P102 417,113.1 2,539,738.2 685.99

OW103 415,878.8 2,538,943.5 681.18

P103 415,879.8 2,538,946.4 681.98

OW104 416,344.7 2,540,766.0 691.98

P104 416,341.5 2,540,761.6 692.11

OW105 415,395.9 2,539,101.0 677.28

P105 415,392.3 2,539,100.6 677.43

OW106 415,405.4 2,539,464.0 677.07

P106 415,408.5 2,539,462.7 677.02

OW108 415,740.9 2,540,544.3 696.58

P108 415,733.8 2,540,540.4 696.48

OW109 415,810.7 2,540,797.2 694.99

P109 415,814.4 2,540,793.9 694.88

OWlil 415,375.6 2,541,016.9 690.93

Pill 415,372.3 2,541,016.7 690.97

P112A 418,021.4 2,539,211.5 691.76

OWII2B 418,017.3 2,539,210.0 691.54

P113A 415,872.9 2,539,072.3 679.98

OW113B 415,877.9 2,539,068.3 679.94

*Elevation of top of PVC riser, referencing the 1929 National Vertical Datum.

RP/USARKYM/AB8
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Piezometer (P-112A)

Soil boring and soil sampling activities for boring B-112A were
completed on November 22, 1988. Construction of piezometer
P-112A was completed on November 23.

This boring was drilled to a depth of 45.5 feet before encounter-
ing refusal (bedrock?). An attempt was made to obtain a sample
at the total boring depth with a split-spoon sampler. No sample
was retrieved, however. The geologic strata encountered in this
boring consisted cf interbedded layers of clay, silt, sand,
gravel, and mixtures of the same.

Two-inch (I.D.) stainless steel screen with 0.010-inch openings
was placed from a depth of 39.4 feet to 44.4 feet.

Red flint filter pack sand (No. 30) was placed in the annular
space between the well screen, casing, and native formation from
a depth of 33.8 feet to 44.4 feet. The native formation in the
screened interval was comprised of sandy gravel, gravelly sand,
and silty clay.

An attempt was made to place a bentonite pellet seal above the
filter pack. However, when the augers were pulled up slightly
above the filter pack to allow space for placing bentonite
pellets, formation material upwelled in the auger. Approximately
50 gallons :f water obtained from U.S.A.R.C. Building 312 was
used to remove the material. Over time, unconsolidated soil
materials again slowly upwelled inside the auger. After reflush-
ing the auger with an additional 50 gallons of water, a
bentonite-sand slurry was tremied inside the auger from a depth
of 33.8 feet, to a depth of 8 feet.

A 3-foot thick bentonite seal was placed above the bentonite-sand
grout backfill. A 4-inch diameter steel protective casing was
placed over the observation well casing. The top of the protec-
tive casing was set approximately 2 inches below the ground
surface. A flush-mount cover was placed over the protective
casing, and a 6-foot thick concrete collar was placed in the
annular space between the protective casing flush mount cover and
native formation. The concrete collar was sloped gently away
from the cover to facilitate surface water drainage.

4.2.2 Well Nest OW-113B/P-113A

Observation Well (OW-113B)

Soil boring and sampling activities were completed at boring
B-113B on November 14, 1988. Observation well OW-113B was con-
structed in this boring on November 15.

4-5



This boring was drilled to a depth of 20 feet. The geologic
strata encountered consisted of interbedded layers of clay, silty
sand and gravel, and mixtures of the same.

Split-spoon soil samples were taken at depths of 10 feet and
15 feet. At a depth of 15 feet, sandy clay material upwelled
inside the auger when the plug was removed to allow for split-
spoon soil sampling. The auger was flushed with clean water to
remove the upwelled material. Approximately 100 gallons of water
obtained from U.S.A.R.C. Building 312 were used to remove the
material.

Two-inch (I.D.) stainless steel screen, with 0.010-inch openings
was placed over the 8-foot to 18-foot depth interval. Two-inch
(I.D.) stainless steel casing was placed from 3.1 feet above the
ground surface to a depth of 8 feet.

Red flint filter pack sand (No. 30) was placed in annular space
between the well screen, casing, and native formation over the 7-
to 18.5-foot depth. The geologic strata present in the screened
interval consisted of clayey silt, silty clay, silty gravelly
sand, and silty sand.

A 2-foot thick bentonite seal was placed above the filter pack.
A 4-inch diameter, steel protective casing was placed over the
observation well casing. A 5-foot thick concrete collar was
placed above the bentonite seal and extended upward to the ground
surface. The concrete was sloped away from the protective casing
to facilitate surface water drainage away from the well.

Piezometer (P-113A)

Boring B-113A was drilled and sampled on November 15 and 16,
1988. Construction of piezometer P-113A was completed on
November 16.

This boring was drilled to a depth of 44.5 feet, at which depth
bedrock was apparently encountered. No samples of bedrock were
obtained, however. The geologic strata penetrated by this boring
consisted of interbedded layers of clay, silt, sand, and mixtures
of the same.

Two-inch (I.D.) stainless steel screen with 0.010-inch openings
was placed from a depth of 38.8 feet to 44 feet. Two-inch (I.D.)
stainless steel casing was placed from 3 feet above the ground
surface to a depth of 38.8 feet.

Red flint filter pack sand (No. 30) was placed in the annular
space between the well screen, casing, and native formation from
a depth of 33.5 feet to 44.5 feet. The native formation in the
screened interval consists of clay and well-sorted sand.

4-6



A 7-foot thick bentonite seal was placed above the filter pack.
Approximately 19.5 feet of bentonite-sand-grout backfill was
placed above the bentonite seal. A 2-foot thick, bentonite
pellet seal was placed above the bentonite-sand slurry. A 4-inch
diameter, steel protective casing was placed over the piezometer
casing pipe and a 5-foot thick concrete collar was placed to the
surface. The concrete was sloped away from the protective casing
to facilitate surface water drainage away from the well.

4.2.3 Borehole Monitoring

Atmospheric monitoring was conducted during the soil boring and
soil sampling operations with an HNu photoionization detector.
This instrument is useful in the detection of selected volatile
organics.

Borehole monitoring was accomplished by inserting the tip of the
HNu into the borehole annulus. Formation samples were placed in
zip-lock bags and the HNu probe was inserted through a small
opening in the zip-lock to monitor air quality. No detects were
observed in either the formation samples or the borehole.

The borehole was also periodically monitored for oxygen con-
cenLration and lower explosive limit with a combustible
gas/oxygen indicator. No air quality anomaly was observed witn
this instrument.

An oily film was briefly observed on water seeping from drill
cuttings collected during the drilling of boring B-113A.
However, no volatile organics were detected with the HNu.

4.2.4 Well Development

Twin City Testing Corporation initiated well development after a
minimum of 48 hours had elapsed following well construction.
Well development is performed to remove fine-grained material
from the well annulus, enabling a representative sampling of the
groundwater. Each well was developed by pumping and/or surging
the well with a hand pump, without the use of acids, dispersing
agents or explosives.

Before, during, and after completion of purging, the chemical and
physical characteristics of the wdeL removed from each well were
measured and documented. Measurements obtained included tur-
bidity, color, odor, conductivity, pH and temperature. Wells OW-
112B and P-112A were developed until a volume equaling five times
the standing water volume in each well had been removed, or until
the water was clear and the physical parameters were constant
(+10 percent). Approximately four well volumes were removed from
Well OW-113B. Piezometer P-113A was purged dry, and then one
well casing volume of distilled water was added to the well.

4-7



After the water was added, the well was surged and purged dry
again. All well development information was recorded on a well
purging and sample collection log (Appendix E).

Water levels were measured and recorded prior to purging each
well. Well OW-112B was developed until 160 gallons were removed
and the pH and conductivity had stabilized at 7.20 +0.1 and
1000+ umhos/cm, respectively. Similarly, piezometer P-112A was
developed until the water was clear, and the conductance had
stabilized at 800 umhos/cm. A stabilized pH value of 6.80 +0.1
was recorded for piezometer P-113A after 75 gallons had been
removed. Some fluctuations were noted in the pH and conductance
for Well OW-113B even after 100 gallons had been removed from the
well.

4.3 Site Stratigraphy

The stratigraphic information obtained from borings B-112A/B-112B
differs markedly from that observed in borings B-113A/B-113B.
Soils encountered in borings B-112A/B-112B were much coarser in
the basal portion compared to those penetrated in borings
B-113A/B-113B, which were predominantly fine-grained.

The surface soils in the vicinity of well nests OW-112B/P-112A
and OW-I13B/P-113A appear to be silt-clay loams developed within
a silty-clay drift. The soils appear to be poorly aerated and
drained as evidenced by the abundant clay content and faint
mottling. The permeability of the surface soil appears to be low
(estimated at .1 to .5 inches per hour).

Well Nest OW-112B/P-112A

The soils at borings B-112A/B-112B generally consist of gray to
brown-gray, gravelly sand and sandy gravel below a depth of
21 feet (to bedrock). Gravelly sands encountered contain a high
percentage of angular limestone (dolomite) rock fragments, and atrace of subround gravel of igneous origin.

Gray-brown, silty clay with mierite clasts occurs over the 20-21
foot depth increment. Tan-gray, gravelly sand is present over
the 15 to 20-foot depth. This sand unit is overlain by gray,
gray-brown, buff and brown clayey silt and silty clay. The
clayey silt at a depth of approximately 5 feet was faintly
laminated. The laminites consisted of alternating silt and clay.
Faint green mottling was apparent at a depth of 6 feet.

Well Nest OW-113B/P-113A

Bedrock was presumably encountered at a depth of 44.5 feet in
borings B-113A/B-113B as the split-spoon sampler could not be
advanced any further (no bedrock sample obtained). The strata
encountered at this location consist primarily of silty-clay and
clay, with occasional intercalated sand layers.
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The color of the formation is predominantly gray in the basal
35 feet of the section, changing to light-gray to brown in the
upper 10 feet. A trace of angular to round gravel (limestone/
dolomite) was observed. Faint laminations were noted in a silty
clay occurring at a depth of 26 to 27 feet.

4.4 Bedrock Configuration

Past and present boring programs conducted at the U.S.A.R.C. site
has provided useful information regarding the configuration of

* the bedrock in the study area. In general, the attitude of the
bedrock surface appears to mimic surface topography.

Based on available data, bedrock relief across the study area is
approximately 30 feet. Lowest bedrock elevations occur in the
vicinity of borings B-105A/B-105B and B-106A/B-106B. The maximum
bedrock elevation (660 feet above mean sea level) occurs as a
localized knob (bedrock "high") near borings B-108A/B-108B and
B-109A/B-109B. It is also possible that the bedrock "high" is
part of a northeast-southwest trending ridge. General slope of
the bedrock surface across the study area is toward the south-
southwest.

I RP/USARMYM/ABI
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5.0 HYDROGEOLOGY

Several lakes are present in the vicinity of the U.S.A.R.C. com-
plex. Many are groundwater-dominated seepage lakes, hydrauli-
cally connected to the local groundwater system. Figure 4 shows
water table contours derived from surface elevations recorded at
nine lakes located in the vicinity of the U.S.A.R.C. The base
map is a U.S.G.S. quadrangle, photo-revised in 1976. Water
elevations recorded for each lake, suggest that regional ground-
water flow is directed towards the southeast, with an average
horizontal hydraulic gradient of approximately .006 ft/ft. The
hydraulic gradient observed between higher and lower elevation
lakes is not necessarily constant and may be influenced by local
recharge mounds.

5.1 Site Hydrogeology

The hydrogeologic characteristics of the glacial drift unit have
been studied more extensively than the hydrogeology of the under-
lying Niagara Dolomite at the U.S.A.R.C. site. Twenty wells
installed at this site are screened in drift unit. The remaining
two wells (P-108A, P-109) are screened 10 and 9 feet into the
underlying limestone (dolomite).

Groundwater elevation data was obtained from all observation
wells and piezometers during the course of this project (March,
1989). This information and historic water level data is sum-
marized in Table 2.

Water level measurements taken on March 1, 1989 have been used to
show the present configuration of the water table at the U.S.
Army Reserve site (Figure 5). The water table map which has been
prepared illustrates the general magnitude of observed horizontal
gradients and direction of groundwater flow. The horizontal
hydraulic gradient in the vicinity of wells P-101A/OW-101B and
P-102A/OW-102B, southward to wells P-105A/OW-105B is approxi-
mately .002 ft/ft. The horizontal hydraulic gradient between
well nests P-108A/OW-108B and P-106A/OW-106B is approximately
.02 ft/ft.

Groundwater flow is directed towards areas of decreasing hydrau-
lic head, as indicated by the arrows on Figure 5. Th contoured
water table elevation data suggests that groundwater is directed
radially away from the bedrock "high" located near well nest OW-
108B/P-108A. The predominent direction of groundwater flow away
from this location, across other areas of the sitevaries from
southwesterly in the northern part of the study area, to south-
easterly in the vicinity of well nests P-105A/OW-105B and
P-106A/OW-106B.

I
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I TABLE 2

GROUNDWATER ELEVATION DATA

US Army Reserve 84th Division

Nonitoring Well Elevation

Well No. T.O.P.(MSL) 1/87 3/87 5/87 7/87 9/87 12/88 1/89 2/89 3/1

P-IOtA 686.76 676.05 676.28 677.16 675.69 676.67 673.39 674.35 674.3b 674.34

OW-lOlB 686.89 675.58 675.89 676.64 675.35 676.21 673.14 673.14 673.15 673.10

P-102A 685.99 675.95 676.20 67o.5 675.59 676.56 673.14 673.37 673.37 673.,,

OW-102B 686.04 676.04 676.35 677.09 675.71 676.64 673.47 673.47 673.48 673.44

P-104A 692.11 Frozen

I OW-104B 691.98 680.67 677.32 678.22 676.13 677.24 675.00

P-105A 677.43 671.74 672.25 672.76 671.75 672.44 669.33 669.38 669.36 669.34

ON-1058 677.28 670.84 670.84 671.58 670.80 671.39 669.99 670.12 670.15 670.13

I P-106A 677.02 670.06 670.65 670.73 669.97 670.78 669.56 669.01 669.02 668.98

ON-106D 677.07 669.88 670.95 670.74 669.33 670.54 669.38 669.67 669.68 669.65

P-bOBA 696.48 680.31 681.65 682.45 679.88 682.18 676.11

OW-108B 696.58 686.25 687.61 688.09 685.52 687.63 678.09

P-I0ih 694.88 679.51 oei.06 ..l.s o7i.iZ o8.16

O-1098 894.99 679.99 681.62 682.48 679.57 o81.92 67b..b

P-1lIA 690.97 677.80 679.31 680.58 677.76 679.87 673.20

I OW-1i1B 690.93 681.26 683.31 684.15 681.26 683.66 677.77

P-112A 691.22 673.28 673.32 73.33 673.30

OW-112B 691.36 673.35 673.33 673.34 673.33

P-1I3A 682.98 670.76 670.74 670.75 67u.73

OW-113B 682.94 670.73 670.76 670.80 670.78

5
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Vertical gradients vary from strongly downward in well nests
P-108A/OW-108B, P-109A/OW-109B, P-104A/OW-104B, and P-1llA/
OW-lIIB, to strongly upward at well nest P-101A/OW-101B. Strong
downward gradients are indicated for wells located in the vici-
nity of the bedrock "high". Groundwater appears to move downward
and radially away from this area.

The observed groundwater mound located near well nest OW-108B/P-
108A is recharged by local precipitation. Recharge to the
aquifer in other areas of the site is obtained from local
precipitation and infiltration flow.

In 1986-1987 Miller Engineers conducted a groundwater investiga-
tion at the Havenwoods Nature Preserve located northeast of the
U.S.A.R. Center complex and training area. Staff with Miller
Engineers concluded that "horizontal flow directions are to the
southeast south-southwest toward both Lincoln Creek and the U.S.
Army Reserve Complex". Figure 6 shows the configuration of water
table at the Havenwoods study area developed from water level
measurements taken in 1986 and 1987.

The water table map presented by Miller Engineers for the Haven-
woods study area generally coincides with the water table map
developed from this study. Groundwater is migrating from the
vicinity of the Havenwoods study area toward the U.S.A.R. Center

Icomplex and training center.

The relationship between Lincoln Creek and the aquifer system is
not known with certainty. It appears that water levels measured
in observation wells OW-102B and OW-106B are at approximately the
same elevation as water levels in Lincoln Creek. It is believed
that Lincoln Creek is hydraulically connected to the drift
aquifer and that flow in the creek is primarily sustained by
groundwater discharge.1
RP/USARMYM/AB2
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6.0 GROUNDWATER SAMPLING AND ANALYSIS

6.1 Groundwater Sampling

Groundwater samples were obtained from selected wells on
December 21 and 22, 1988, and January 23 and 24, 1989, following
proper well construction and development. Wells sampled for
volatile organics included:

P-101A/OW-101B P-106A/OW-106B
P-102A/OW-102B P-112A/OW-112B (new wells)
P-105A/OW-105B P-113A/OW-113B (new wells)

Table 3 provides a listing of the organic analytes determined by
Donohue Analytical, and their associated analytical detection
limits.

In addition, groundwater samples collected from each newly-
installed well were analyzed for selected Public Health and
Welfare Standards, and Indicator Parameters as shown in Table 4.
These include:

1. Field parameters including temperature, pH, color, odor,
turbidity and specific conductance.

2. Dissolved metals including iron, barium, chromium, mercury,
lead, cadmium and arsenic.

3. Indicator parameters including COD, BOD, hardness, odor,
alkalinity, nitrate + nitrite, ammonia-nitrogen, chloride,
sulfate and boron.

Purging was conducted prior to sampling activities to ensure the
collection of a representative groundwater sample. Samples were
obtained by using a teflon bailer attached to a nylon rope. The
first several bailer volumes retrieved from each well were dis-
carded prior to sample collection. Sampling equipment was decon-
taminated between successive locations with liquinox and
distilled water.

The physical characteristics of the groundwater obtained before,
during and after the purging were recorded. Parameters noted
included turbidity, color, odor, conductivity, pH and tempera-
ture. Each well was purged until stabilization of these para-
meters had occurred (±10%).

Analytical methods and groundwater sampling requirements are
presented in Table 5. This table also indicates bottle and pre-

I servative requirements employed during groundwater sampling.
Groundwater samples to undergo analysis for dissolved metals were
field filtered using a 0.45 micron filter and a positive pressure
filtering apparatus. Samples collected for volatile organics
were not field filtered.
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TABLE 3

ORGANIC ANALYTES

84th U.S. Army Reserve Complex and Training Center

CAS Donohue Analytical
Number Detection Limit (ug/1) Volat iles

74-87-3 <2 Chioromethane
74-83-9 <2 Bromomethane
75-01-4 <2 Vinyl Chloride
75-00-3 <2 Chloroethane
75-09-2 <1 Methylene Chloride
67-64-1 <5 Acetone
75-15-0 <10 Carbon Disulfide
75-35-4 <1 1,1-Dichloroethene
75-34-3 <1 1,l-DichloroethaneI156-60-5 <1 Trans-l, 2-dichloroethene
67-66-3 <1 Chloroform
107-06-2 <1 1,2-Dichloroethane
78-93-3 <10 2-Butanone
71-55-6 <1 1,1,1-Trichioroethane
56-23-5 <1 Carbon Tetrachloride
106-05-4 Vinyl Ac'etateI75-27-4 <1 Bromodichioromethane
78-87-5 <1 1,2-Dichloropropane
10061-02-E-- <1 Trans-1,3-Dichloropropene
79-01-6 <1 Trichloroethene
124-48-1 <1 Dibromochlorornethane

f71-43-2 <1 Benzene
10061-01-5 <1 Cis-l,3-Dichloropropene
110-75-8 <1 2-Chloroethylvinylether
75-25-2 <1 BromoformI591-78-6 <10 4-Methyl-2-Pentanone
108-10-1 <25 2-Hexanone
127-18-4 <1 Tetrachloroethene
79-34-5 <1 1,1,2,2-Tetrachloroethane
108-88-3 <1 Toluene
108-90-7 <1 Chlorobenzene
100-41-4 <1 Ethylbenzene
100-42-5 <1 Styrene

<2 Total Xylenes

RP/USAR4YM/AA 3
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TABLE 4

FIELD PARAMETERS AND INORGANIC ANALYTES
84th U.S. Army Reserve Complex and Training Center

Indicator Parameters: Field Parameters:

BOD Temperature
Alkalinity Conductivity
COD pH
Hardness Turbidity
Ammonia/Nitrogen Color

Odor

Public Welfare Standards:

Chloride
Dissolved Iron
Sulfates

Public Health Standards:

Nitrate and Nitrite - Nitrogen

Other Dissolved Metals to Include:

Arsenic
Barium
Boron
Cadmium
Chromium
Lead
Mercury

RP/USARMYM/AA3
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Table 6 summarizes Donohue quality assurance/quality control
requirements. Quality assurance standards for volatile organics
were satisfied by collecting one duplicate, trip blank and field
blank during each sampling event. Field blanks consisted of
rinsates.

Specific sampling techniques and protocols utilized during this
investigation are discussed further in The project workplan pre-
pared by Donohue, entitled "Monitoring Well Installation and
Groundwater Sampling and Analysis Plan" (November, 1988). This
workplan also describes sample documentation, and sample handling
procedures.

6.2 Groundwater Analysis and Results

Groundwater sampling results obtained during December, 1988, and
January, 1989, are presented in Appendix F of this report. This
appendix also includes historic groundwater quality data from
1987. A summary memorandum prepared by the Donohue Laboratory
Quality Control Coordinator discussing data quality is also
included in this appendix. Sampling events are summarized by
well for indicator parameters, and volatile organic compounds.

6.2.1 Indicator Parameters

Concentrations of COD ranging from 15 to 30 milligrams per liter
(mg/l) were observed in wells OW-101B/P-101A, OW-102B/P-102A,
and P-105A. The remaining wells monitored at the site contained
COD concentrations below the analytical detection limit of
5 mg/l. Analytical data obtained during this investigation, and
historic water quality information indicates that BOD concentra-
tions are near or below the analytical detection limit.

Boron concentrations in groundwater samples obtained from the
site are less than 1 mg/l.

Generally, above normal conductivity values were observed at all
well locations. Conductivity values observed in the groundwater
samples obtained from this site ranged from 800 to
1400 micromhos. High specific conductives was also observed in
well OW-112B.

Near neutral pH values were observed at all locations across the
site except near well locations 112 and 113 where pH values
ranged from 7.6 to 9.2 units. Total hardness concentrations at
all wells were generally in the 500 to 900 mg/l range.
Alkalinity values ranged from 300 to 500 mg/l.

6-6
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TABLE 6

QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS
84th U.S. Army Reserve Complex and Training Center

# Field # Field # Trip #Field
Well Type Samples Blanks Blanks Duplicates

Existing 8 1 0 0 *

New 4 1 1 1*

* One field duplicate taken during each event. Second event
field duplicate will be from well exhibiting detectable
volatile organics in first event.I

I Sample Containers for Each

Field Sample, Blank, DuplicateI
Analyte(S) Container

1. Metals, Hardness 1-liter HDPE bottle
with 1:1 HNO 3 to pH <2

2. Sulfate, chloride, 1-liter HDPE bottle
BOD, alkalinity cool to 40C

3. Ammonia, COD 1-250 ml glass bottle,
Nitrate + nitrite 1:1 H2SO4 to pH <2

4. Volatile Organics (2) 40 ml glass vials
with Teflon septa, no
headspace, 40C

RP/USARMYM/AA3
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6.2.2 Public Welfare Parameters

Elevated chloride concentrations were observed at all monitoring
well locations at the USARC site. The only noted exception
occurred at well OW-106B, which contained approximately 20 mg/l
chloride. Intermediate chloride concentrations, reaching a maxi-
mum of 100 mg/l, were observed at well locations 101, 102, 105,
and 113. This concentration range is below the established
Wisconsin DNR Preventative Action Limit (PAL). Highest chloride
concentrations approached 200 mg/l for wells P-112A/OW-112B
(upgradient). While the chloride concentration observed at well
location 112 exceeds the PAL, the Enforcement Standard (ES) was
not attained.

Observed sulfate concentrations generally fall in the range from
200 to 300 mg/l. The PAL established for sulfate was exceeded in
all wells, and several wells exceeded the ES.

Dissolved iron concentrations are extremely variable across the
USARC site. Analytical results range from the analytical detec-
tion limit of 0.05 mg/l to values exceeding 3 mg/l. In general,
the concentration Enforcement Standard. Consistently high iron
concentrations have been observed in wells P-101A, P-105A,
P-112A, and OW-112B.

6.2.3 Public Health Parameters

The concer'ration of toxic metals in the groundwater at this site
was generally below the analytical detection limit. Nitrate +
nitrate-nitrogen concentrations were also near or below the

analytical detection limit (all locations).

Volatile organic compounds (VOCs) have been detected at all well
locations monitored during this program. Vinyl chloride presence
was not confirmed in wells OW-101B, P-101A, OW-102B, P-102A,
and P-105A. Elevated vinyl chloride concentrations were observed
in these wells during the February 1987, and July 1987, sampling
events. The compound cis-l, 2-dichloroethylene was confirmed in
wells OW-101B, OW-102B, and P-102A. Concentrations observed are
similar to those detected during 1987 sampling events.

Dichlorobenzene isomers were detected in wells P-102A, P-105A,
OW-105B, OW-106B, P-106A, and P-113A. Only well P-102A showed
comparable isomer concentrations during the most recent
(December, 1988; and January, 1989) sampling events.

The hiqest concentrations of volatile organic compounds were
detected in groundwater samples obtained from well nest OW-112B/
P-112A (upgradient). Maximum concentrations deleted were:
cis-1, 2-dichloroethylene, 762 mg/l; trichloroethylene, 209 mg/l;
l-dichloroethane, 104 mg/l. Elevated concentrations were con-
firmed during both the December, 1988, and January, 1989 events.
The majority of volatile organics detected at well nest OW-
112B/P-112A are ES exceedances.

RP/USARMYM/AB3
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g7.0 SUMMARY AND CONCLUSIONS

Previous studies by Donohue (1985) and Foth and Van Dyke (1988)
have shown that groundwater at the U.S.A.R.C. complex has been
impacted by chloride, arsenic, cadmium, iron, and volatile
organic compounds. Analytical data obtained during this investi-
gation has also documented groundwater impact at several moni-
toring well locations across the site. Enforcement standards
have been exceeded for sulfate, dissolved iron, and volatile
organic compounds. The most significant impacts in groundwater
quality were observed near the northern portion of the U.S.A.R.C.
site. Well nest OW-112B/P-112A have shown PAL and ES exceedances
for selected indicator, public welfare, and public health para-
meters, including volatile organic compounds.

IGroundwater elevation data obtained during this study has indi-
cated that generally groundwater flow within the shallow uncon-
fined water table system is directed towards the south and
southwest. A subsurface study conducted at the Havenwoods Nature
Preserve located just northeast of the U.S.A.R.C. complex also
indicated that groundwater flow is directed southeast-south-
southwest from the Havenwoods Nature Preserve, towards Lincoln
Creek and the U.S.A.R.C. site. This information indicates that
the most impacted well nest (P-112A/OWll2B) is located upgradient
from the U.S.A.R.C. site, and downgradient from the Havenwoods
Nature Preserve. Based on the information obtained during this
investigation and summarized in this report it appears that the
groundwater impacts presently observed at the U.S.A.R.C. site
have resulted from an off-site source located northeast of the
U.S.A.R.C. site.

IRP/USARMYM/AB4
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DEPARTMENT OF THE ARMY

1 IISPATA. W~I§nNU. 9660Mm

r L Ir, August 10, 1988

Acting Chief, Engineering Plans
and Services

Donohue & Associates, Inc.
1705 Wilson Avenue
Plover, Wisconsin 54467

Gentlmen:

You are requested to submit your proposal for Open-End Contract No.
DACA45-87-D-0075 for Monitoring Well Construction and Groundwater Analysis
Milwaukee, WI., project number HA1005-8P.

Description of work is outlined in the enclosed scope of work.

Required completion date is presently set at Harch 1, 1989.

Fee negotiation for this work order proposal is to be conducted with
your firm's representative at Building 2111, Directorate of Engineering,
Engineering Plans and Services Division, Fort McCoy, Wisconsin, on August
31, 1988, at 1:00 PM.

Fee sha-'% include all costs for accomplishing the work stated in the
scope of work to include any fees for state plan reviews and approvals.

jSincerely,

John 0. Calvert
Acting Chief, Engineering Plans and

Services Division
Contracting Officer's Representative

! Enclosures

K

I
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SCOPE OF WORK

1. TITLE AND IDENTIFICATION CF PROJECrS:

a. Projects shall be identified by the following Fort McCoy nunes
and related numbers:
1) Project Name: Monitoring Well Construction and Groundwater

Analysis; 84th Division, Milwaukee, WI
Project Number: HAO1005-8P
Drawing Number: 47-018-2041

b. Purpose:
- Install two well nests.
- Determine source direction for elevated levels of vinyl

chloride.
- Monitor and evaluate other groundwater quality parameters.

2. PROJECT COORDINATION:

a. The project shall be coordinated through M. John Esson at Fort
McCoy, phone (608) 388-2408.

I 3. PROJECT REVIEW:

a. The project shall be reviewed by Fort McCoy at 50%'md 98%
completion. The 50% completion represents 6ompletion of all
well construction and first round water sampling and analysis.

b. The reviews shall be conducted in Building 2171 at Fort McCoy.
Attendees will include your tirm's representative(s), contractingofficer representative, project manager and other representativeswithin the Directorate of Engineering (DE) and 84th Division.

c. Provide six (6) copies of well construction and lab analysis
reports for the first round groundwater analysis.

d. Provide eight (8) copies of the final evaluation report one week
prior to the 98% meeting.

e. A complete report of project findings and evaluation of the
source, eztent and degree of any contamination shall be
submitted. The report shall Include complete Uell construction
documentation and diqrams.

The draft report shall be submitted to Fort McCoy 90 calendar
days after the notice to proceed. The final report shall be
submitted 150 days after the notice to proceed.

f. A qualified hydrogeologist shall interpret all eologic and
hydrogeologic data and sign the final report. The report Must
also include the followng statement:

"I, (hydrogeologist's signature) certify that I -m a
hydrogeologist and meet or exceed the requirements of
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NR.500.03(64), Wisc. Admin. Code."

g. Ai documents shall be submitted in accordance with NR 500.05.

h. Fort McCoy reserves the right to schedule additional intermediate
reviews if necessary. Your firm shal provide copies of review
comments as indicated above. All reviem shall be scheduled a
minimum of one week in advance.

4. BACKGROUND IFORMATION:

Two (2) groundwater investigations have been completed to date.
Elevated levels of vinyl chloride were detected in same north and
west monitoring wells, but additional monitoring wells are required
to determine if the contamination source is on US Army Reserve
property. The following reports and data will be available for
review and guidance:

a. Donohue & Associates, Inc. 1985. Landfill Impact Evaluation,
USAR Center Complex & Training Area, Milwaukee, Wisconsin.
Included well construction documentation and groundwater
analysis.

b. Foth & Van Dyke & Associates, Inc. 1988. Landfill Sampling and
Analysis, USARC, West Silver Spring Drive, Milwaukee, Wisconsin.
Includes VOC and inorganis groundwater analysis and landfill
cap analysis.

I 5. GENERAL TASKS:

Work shall include constructing two (2) well nests, collecting water
samples and analyzing for 1norganics and volatile organic compounds
(VOC). Contractor shall coordinate with the Wisconsin Department of
Natural Resources (WDNR) for required detection limits. Contractor
shall also interpret test results and prepare a detailed technical
report of the project findings.

6. SPECIFIC REQUIREDENTS:

a. Well Construction/Development
1) Install two (2) groundwater monitoring well nests, consisting

of two wells each, as shown on the Milwaukee Site PlanI (Endl 1). Wells will be constructed of 2-inch Casings made
of a material which will not react with or' ontainate the
groundwater. PVC is not acceptable. Boring samples shall be
taken every 5 feet and as new geologic formations are
encountered. Boring logs and well Construction diqrams
shall be prepared for each well. Well Construction and
development shall comply with WDNR requirements including NR
508.05, NR 508.06 and NR 1411 (proposed) or other DNR-
approved methods.

2) Fort McCoy will provide the exact location of new monitoring
wells at the time of construction.

b. Water sampling and laboratory analysis
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1) Collect two (2) rounds of water samples from the following
wells:

101A/101B 106A/106B
102A/102 112A/112B (new wells)
105A/1OSB 113A/113B (new wells)

Sampling periods shall be as least 60 days apart.

2) Conduct gas chromatography (GC) scan for volatile organic
chemical compounds on water samples taken above. All
compounds detected in the GC scan shall also be quantified
with a " scan.

3) Take water level measurements at each of the above wells on
four (4) occasions.
- During each stapling round.
- 30 days following the 1st sampling round.
- 30 days following the 2ad sampling round.

4) For new monitoring wells #112A/112B and 113A/113B, conduct
laboratory analysis on each sample collected for:

Field H 0 tamp.
Field p9
Field emductivity (corrected to 250 C)COD
BOk

D1olved Xron
Hardness
Total Alkalinity
Nitrogen as ?02 -03

'Barium
Chloride

:1 Sulfate
Chromium

Mercury
Lead
Cadiu
,Arsenic
Boron
Color/odor/turbidity

5) Samples shall be tested In a laboratory ceftified fOr 'A)C's
by the WDNR, in acoordane with DM149.

6) All parameters hall be tested at or below detection levels
acceptable to the WDMR.

7) Sampling and testing shall be performed by WDNR and EPA-
approved methods and In accordance with the attached Sampling
Standards guideline (Enc 2).

c. Contractor shall evaluate the source of any contaminants and
determine the source direction for the elevated levels of vinylchloride.
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1 7. BID PROPOSAL:

Bid proposal shall include the proposed well construction details
Including drilling techniques, construction materials, casing
material, well depth, screen length, well seal type and depth,
vandalism protective measures and quality control measures, etc.

8. OBLIGATIONS:

4 This project is subject to approval by the Wisconsin DNR. The
project must be In compliance with, and must include all Information
required In, HR 508.05 and KR 149 or the Wisconsin Administrative
Code, for submission to the DNR.

I
I
I
I

I

I
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SAMtPLING STANDARDS

Water saumpling on this project shall be conducted In accordance with the
* following paragraphs:

1. All procedures for sampling atnd analysis shall be recorded each sampling
period. Any deviations from standard procedures shall be noted and reason
given for the change.

A. Sampling Procedures. The methods used or proposed to be used to
obtain, preserve and analyze groundwater samples shall be described.
TIhe following elements shall be included:
1. Filtering of the samples, especially for metals, shall be conducted

in the'field. Standard preservation techniques shall be followed

2. ield blanks shall be obtained during the sampling program.. One
field blank at the start, at midpoint, and at the end.

3. Device(s) used to retrieve samples.
51. Procedures used to flush wells prior to collecting sunples, with

approximate water volumes removed and sporoilmte time elapsed
between flushing and sunpling.

5. Procedures for cleaning samplers (such as bailers) between wells.
6. The order of well sampling from least to most conta...nated, If

known, or up-gradient to down gradient.1 7 Equipment used to measure conductivity and pll'in the field.
ie. Volume of samples collected; procedures for filtering samples prior

to analysis; procedures for chemical preservation of amnples; end
time at which filtration* and preservation are carried out.

9. #ethods for transporting samples to the lab, the time spent
transporting the samples to the lab, and the time passed before the
samples are analyzed in the lab.

10. Analytical procedures used in the lab for each required chemical
parameter, including make and model or any automated analyticai
equipment used. Ir procedures are exactly as described in
published sources, references may be litted to fulfill this
equipmen.t

B. Because of the volatile nature of organics, special equipment shall be
used and field sampling techniques followed for 9btmlning water for
organic analysis:

1. Teflon bailers shall be used. Stainless steel bailers are less
desirable because some organics may be absorbed by metal.

2. 1onof ilament or nylon line shall be used for lowering the bailer.
Cut off the end of line each time and retie.

3. Triple rinsing of the bailer and line, using delonized distilled
laboratory grade water, .shall be conducted in the field between
each sample location.

ENCL 2 2-I



4. Glass vials with Teflon-lined screw-on caps shall be over filled
so air bubbles are excluded and a positive qieniscus is achieved.
Vials should be capped immediately after being filled.

5. Emptying the bailer and filling the sample vials shall be
conducted with a minimum of turbulence to avoid degassing. The
use of a bottom emptying device with the bailer is recommended.

6. All samples shall be Immediately stored In freezer packs and kept
on ice during shipment to the laboratory.

7. One bailer blank shall be collected and analyzed during each
sampling period. After the triple rinse decontamination procedure
and before sampling the hext well, a sample consisting of
delonized, distilled water shall be passed through the bailer and
collected. A travel blant: shall also be analyzed.

2-2
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Dituem DRILUNG DATA SOIL BORING NUMBER

ADDITIONAL DRILUNG DATA DRILLING INFORMATION

Split Tube Size......ID.... OD 2 o orcrd611 N wl ~aide, mo. crol dootk. 6fmi90*,A* i14It

Hammerwt /"/ lb 50 drop tors to sw eas.cosi.eiwcs.s'poa.

Thin Wall Tube Size. D4 Pom flc"1 00-1v) homt .*ot lef of foll i, 41..~ la .et ~5
Casing Used ..- L F,..,.Dia. '*sn1,d:s c~n1, it"m 1,0 a~'~' ,* a' ",, os

Cusing Hammer . lb iisp* 7~

Drill Rod Size , 6"411tille.ss. "sauw. iw win . noi. i

Drill Bit Type,,,,,(a).b) @iNtOuwief*.

Drill Sit Size a ,(b iaihsOf

Auager Type_./ "71, uscs ir6

Hollow Stem Auger.,4 1l te.t 9tt ao fscn", dcaIions0%w 08 frallCl. #5,fli

Core Barrel Size_...ID-...,...........e'." a d. .V(.- ~a-
Core Bit Serial____________T.imddIg

Core Bit Serial ____________

Drill Mud Type 2 ""c

Drill Mud Formula ___________________________

Depth Drill Mud Used_____________
Back Filled Date_________________
Method .'________
Drill Rig Mfg. Mod. so..s.... or vow c nai is ~ ~n~n ,0.1

Other Equip. fcvtv

Texture Abbreviation Size Abbreviation Soil Patileill

Boulder Bo Over 3.0"

Large L 1 .0" to 3.0"
Gravel Gr Medium M .38" to .99"-I

Small Sim 2.0mm to .38"

Coarse Co .75mm to 1.9g'mm
SedS Medium M .25mm to. .74mm

Fine F .05mm to .24mm

Silt Si .002mm to .049rmm

Clay C Smaller than .022mm

Consistency Abbreviation N NoDensity Abbreviation N

Very Soft VS 0-2 Very Loose V.. 0-4
soft 5 3-4 Loose L 5-9
Medium M 5-8 Medium Dense MD 10-29
Stiff St 9-16 Dense 0 30-49
very Stiff VST 1 7-30 Very Dense VD 50+
Hard H Over 30

% of Dry Weigh~t Term Abbreviation

0.10 Trace or Occassional TR or OC
11-20 Little LI
21 -35 Some so

£36-50 And or With & or W/

ICOP4OfTIONS FOR USE OF SOIL BORING LOG
This field soil boring log records the sOil descriptions and other data observed or measured in the field by qualfied soil technicians. The soils
bROON the samples; may have been determined by the "feel" of the drill bit or wash cuttings. The changes between the soil strata may be
I tionist rather than abrupt, Particularly with resoect to color, weathering, and consistency changes. The amount of large sized gravel or

bJisIr is generally estimated because the sampling tubes seldom retain these larger sized soil particles. Delayed readings of ground wj.ter
1"6~ may not be entered on this field log.
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Doohm DRILUNG DATA SOIL BORING NUMBER'

Engu~ers &AIcmitiit
IADDITIONAL DRILLING DATA 'DRILLING INFORMATION

SpitTu e iz . 1 . 0)2 wo n, . tycord $@moo: frooa101 too . aOpeelbV. Core) depth.. 6"mgieAOtel. 16
0

191 Of

Hammer Wt o drop fi m, ifa.ttofet b e d WV a... am distit vil produt Aado . .

Thin Wall Tube Size OD 11 t rlueo noa lis lidtb.suc Wite . ld toitra,. Sol type)V5*

Casing Usedden........ LF _.....Dia. whoe fluto i oe W rre. it doI~i ll641a0e.ednillt oltifla of voro of fluid lot'.

Casing Hmmer_ lb _ in drop co Noies a~NI ,f*maw" oed saft tifl .i.aw

Drill Rod Sizn 111..1041111 .a anme conditions. iniafffs eraftim. o

Drill Bit Type ...... a),,jb) son. eeuam..eef

Drill Bit Size (a)~ (b) a ni..ufet~

Auger Type...4. D to acs firmes
* te gr . .,c. U,,00teted % at ecadiWV catOm teintit e tli iVent. cobes

Holow SenAAue ID i Color. mewtlle
Core Barrel Size.......ID_.......Length f ev."cotilea o, Gftlav4"ft..

Core Bit Serial I__________ _ Tell ...... I

Core Bit Serial i . 4. 1e

Drill Mud Type 2 Ilft k
C.ltasfca~ ctio fW

Drill Mud Formula __________________ Segdieebeedlf

Depth Drill Mud Used____________
Back Filled Date_______________ Deen.. of catertmrne

Method by "m_______ Stofr
Drill Rig Mfg. Mod.__________ soio. to .. conditions

it P I'mfine 0 aaCOSaWV "Irmonfeov O,0t.ti: cot'ectv. lef.ese
Other E uip I oten fluoltP :00 cofffi "S d noti Sne Ofttn lo? Core itCt~do~fl btl F.051 on00

fat 10...s b, e etctts *or feet, numbter of fractures per total 1a*91 of

Other Equip."vn

Texture Abbreviation Size Abbreviation Si atceSj

Boulder Bo Over 3.0"

Large L 1.0" to 3.0"
Gravel Gr Medium M .38" to .99"

Small Sm 2.0mm to .38"
Coarse Co .75mm to 1.99rmm

Sand S Medium M .25mm to .74mm
Fine F .05mm to .24mm

Silt Si .002mm to .049mm

jClay C Smaller than .022mm

Consistency Abbreviation N Densit Abbreviation N

Very Soft VS 0-2 Very Loose VL 0-4
soft S 3-4 Loose L 5-9
Medium M 58Medium Dense MD 10-29
Stiff St 9.16 Dense D 30-49
Very Stiff VST 17.30 Very Dense VD 50+
Hard H Over 30

% of Drv Weiaht Term Abbreviation

0-10 Trace or Occasional TR or OC
11-20 Little LI
21.35 Some so

36-50 And or With & or W/

ICONDITIONS FOR USE OF SOIL BORING LOG
This field soil baring log records the soil descriptions and other data observed or measured in the field by qualfied soil technicians. The soils
between the samples may have been determined by the "feel of the drill bit or wash cuttings. The changes between the soil strata may beItransitional rather than abrupt, particularly with respect to color, weathering, and consistency Changes. The amount of large sized gravel or
boulders is generally estimated because the sampling tubes seldom retain these larger sized soil particles. Delayed readings of ground water
levels may not be entered on this field log.
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Donohue- DRILLING DATA SOIL BORING NUMBER

Ertveeees & Amwects
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Hamr Wt &( b0 I drop 3. mew litl owet"go o a wm o e~iet-4
Thin Wall Tubs Size__00 a~lm bwe is 'Zd" .64o ~t ""a offat0-'m

Casing Used... ... LF..D ia. om o ma" td"iO."o"010 f""o mdle

rCung HufnMer......lb i,, n drop moalO Wilw m*"W ft'"i 'sOU
S emme "=onee. bmitfU. Wai. Sel elWU.

Drill Rod Sine 0. a @to n~ fife oowo ftmn, "wwot

Drill Bit Typeek (a)kseesb) SOO Samkvw Rafut 0
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D epth Drill Mud Used_ _____ C Coo,
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Dill Rig Mtfg. Mod. in~lt -maei swoum" Wnl~i vow t..m.

Ohr Equip 1. senmoo @4 0 rimt see WW~o . egmem 11144414. m a"e lost cow@w 04b

Boulder so Over 3.0"

Large L 1.0" to 3.0",
Gravel Gr Medium M .3811 to .991,

Small Sm 2.0mm to .38"
Corsle Co .75mm to 1.99mm

5an Medium M .25mnm to .74mm

Fine F - .0nm to .24mm
silt Si .002mm to .04mm

Clay C Smaller than .022mm

Consistency Abbreviation N Density Abbreviation N

very soft VS 0-2 Vey Loose VL 0.4
Soft S 3-4 Loose L 5.9
Medium M 5-8 Medium Dense MD 10-29
Stiff St 9-16 Denke D 30.49
Very Stiff VST 17-30 Very Dense VD 50+
Hard H Over 30

% of ry WichtTermAbbreviation

0.10 Tram or Occassional TR or OC
11.20 Little LI
21-35 Some so

36.50 And or Nth & or W/

CONDITIONS FOR USE OF SOIL BORING LOG9
This field awl boring log records the soil descriptions and other data observed or meaured in the hoeld by qualfied soil technicians. The soils
between the semnples may haoe been determ ined by the "Wee" of the drill bit or wash cuttings. The changes between the soil sta. may be
tVrnsitional rathe than abrupt, perticulartY with 0esec to color, wethering, and consistency changes. The amount of large sized gravel or
bulders iiguwellyaetinmated because the sampling flobes seldomn retain thes large sized soil particls. Delayed reedings of ground water
leal mwy not be enteed an this field log.
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IHE--.F
Donohue DRILLNG DATA SOIL BORING NUMBER

Engieers & Archttcs(~ iII
Qg=DTINAL DRW( AADILN NOMATIO N

-~~~ao moveA~9 ~fbs 3.0,01 lg$t.Split Tube gz*.....I...........O two 1011 too"4eb ys IMI00. mefY. ewel 0004. Omsk ""fad. ie of
Hammer Wt..,..o ... lb...J LJn drop 3. awr W" PAMe WOW M GO eilut W~r 0mw. i0-101 ""Thin Well Tube Slne_00 :. flwmO fOA tf t ~low f".f"Mi erwla s"eCusing Uned.. LF . Dla. "mo m a",6 ~mlgnio lle fvlm f"i o

Cun Hammer.. lb in drop 7. *044 OMuS OMO00ain o"e d1 010.

Drill Rod Sine Aymn& M34 9I 040. Wi, s4G
Drill Bit Type.....Romm)(b enem low. ofewmm

-Drill BtSine,,b a"
AgrType 0D 6. UM wS04U
Hollow Stem ~ID d .le se
Cone Barrel Slze.......D... Length a I Ife ~e.,(00.d
Core Bit Serial__ _______

Core Bit Serl I @4ltwe

Drill Mud Type_________2
Drill Mud Formula * Limesgw tarmwis.e
Depth Drill Mud Used_________or
Back Filled Date_________________
Methodomby__________V R IS"em
Drill Rig Mfg. Mod. 1 86 U"wd vowm4 gooOldh. v4mg
Other Equip________ 1~ .. mt een oo" t o011 bash. and m 60 440 1011011SOher Equip.____________

Texture Abbrelviation size Abbreviation SiPatceiz

Boulder Bo over 3.0"
Large L 1.0" to 3.0"'

GrvlGr Medium M .38" to .99"
Small Sm 2.Onm to .38",
coars Co .75mm to 1.9nmmsend S Medium M .25mm to .74mm
Fine F .05mm to .24mm

Silt 5i .002mm to .04Smm

Clav C Smaller than .022mm
Consistencv Abbreviation N Density Abbreviation N

Very Soft VS 0-2 Very Loose VL 0.4
soft S 3-4 LOose L 5.9
Medium M 5-8 Medium Dense MD 10-29
Stiff St 9.16 Dens 0 30-49
Very Stiff VST 17.30 Very Dens VD 50+
Herd H Over 30

STerM Abbreviation

0-610 Trace or Occassina TR or OC
11-20 Uttle LI
21-35 some so
36&50 And or Vith &or W/

CONDITIONS FOR USE OF SOIL BORING LOG2
Thes field vil boring log records fte uol descriptions and other data observed or msirad in the field by qusified soil techniCians. The soilsbetwen the sample may hawe been deuagw ined by the "feel" of the drill bit or ~ei cuttings. The changes betwee toe soil stratanvmy bev Wimon rather than arupt, perticuiarly with, reect to color. wutlawiig Mj an conisaPnc changes. The amount of large sizd grawel or
boldr ias gsally admma because the senpling tubes seldom roin tese large sized soil particils Delayed readings of ground vmter
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Donohto ITe BORING LOG SOIL BORING NO.
Erc~er I ASITE:m gCP OJECT NO. 1517-7. 007

DR ILL ING METHOD: 6!3!! - 14. Wi Sk.0 WATER LEVEL READINGS GROUND SURFACE ELE.____
FOREAiL Giicv DATIa.w E Tit& atry PHSICAL SETTING, &Li411v'M s'Sald
ASSISTANTs Av sL - -IJL. DATE STARTI i- i4-

GEOL./ENG'R. . A.C.R. DATE COPLETE u- 17 S

LOG DY: X-.i -M -&-

- - - HM A.D.

11m T SUAIN& DATA- _ _____

Comm PEtRATIGN UJses SOIL DESCRIPTION COMMENTS
0 ZMTA IXe TJAI Im *fa

-K Ir Lba ela ek&k/e
- - -- - -~..+./p.~..ic ,...7~ _______

f ~ ~ ~ ~ ~ ~ W ire,___________

j I,--------------------------------- _#

SI. j 2/ ~f ~ )4.u~ ~pf-v M 14 . Cn d q S~ ,, I' d i -_ ___

1siI _ _ _ _ _ _ _ _ _ _ _ _ _ _

.. 4..L~ ~ ___4.

* - . -A f.



Donohue DRIWUNG DATA SOIL BORING NUMBER

Enginees & Amatw=t

ADDITONAL DRILLUNQ DATA DRILLING INFORMATION,

Split~ ~ ~ ~ Tube Ze e-.aa.. m No"", M ym "no" i fo 441".oay. se) 000. &me.h *iftva. Ieein Of

Hammner Wt -=-L lb - 4 In drop WWH reavfe. ae-myseae.imwmwes

Thin Wall Tube Size ak00 4. ZMm.. own "" a. i" . iv...1ha uoo. -M mI em. *a. toi W ~ wine"Mo"

Casing Usd,,,, LF..,i.Dla. "atto ow*dr" 0 domftw "nh"' ft o Wafte W" lts
a WW"eU~ pemsibmeteft""Sd 0 *Of Wwoftres.

Cuing Hammer-.. lb -... In drop 110o somm es"Ma 9"moue ahshS ai. e'*

Drill Rod Sine_______________s me &ON sa.. eafid. 11sweseftee. rf~t

Drill Sit TYPO .()..n(b) Sa~ ~e~.maieq
J Drill Bit size (). (b)

Auger Type Oa00nisi

Hollow Sltm ~Ie~ ID a' Comm. Mmse

Core Barrel Size.......D..... Length * Ptmhfvm. -

Boe it Serial _________

core Bit serial oeaem
Drill Mud Type__________ a mbcI..Cageft

Drill Mud Formula_________________ b L45*its

Dth Drill Mud Used SCfO~eI~

Back Filled Date__________ .......... emif

Method by_ ___
I. Dow"e o9f w

Dill Rig Mfg. Mod 69 . Softli ' Wef "M 8900eC
k. Peo"O sa eea e0e..em by~eMus meemmeuli,. amiee~Odr Equip______________ no se.. .e.. nsod"eee I"""e m"m bme... we. IamIl am* .Wma..g easm

4e. Isoaled mine., ot Efe,. Cem test. aveffi of frmeaftW perM colo CfaO

extr Abbr-jvw*n size Abbrevaton Si atsoS&

LreL 1.0" to 3.0-
Gravel Gr Medium M .38" to .991,

Small Sm 2.0mm to .38"

cow"s Co .75mm to j.99mm
Send S Medium M .25mm to .74mm

Fine F .05mm to .24mmn
Silit Si.002mm to .049mm

Clay C Smaller than .022mm

Consistency Abbreviation N Densitv Abbreviation N

Very Soft VS 0-2 Very L~oose VL 0.4
Soft S 3-4 LOOse L 5.9
Medium M 564 Medium Dens Mo 10-29
Stiff St 9.16 Dene D 30.49
Very Stiff VST 17-30 Very Dense VD 50+
Hard HOver 30

% of-or W11I TaAbre, viation

0)610 Tramor Occassional TR or OC
11.20 Little LI
21.35 some so36-50 And or With & or W1

ICONDITIONS FOR USE OF SOIL BORING LOG
This field soil baring logircs the soil descriptions end other data observed or measured in the field by qualfied soil technicians. The soilsIbetween the uMplee may have been determined by the "feel" of the drill bit or wash aittings. The chengs between the sool muat maey be
Wensitional tether then abrupt. Pertcularly with .espec to color., weeterng. end consistency chages The anount of large sized grave or
bouldern is gemesitimated bemse the sampling tba seldomn reWan thes large sized soil particles. Delayed readings of ground weter
levels may not be anWred on this flid log.
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IDoflobie BORING LOG SOIL BORING NO.

Ercftrs AchfeM SITEt aus4.li PROJECT NO. eSqv7.00,

DRILLING MEmo IW loWo WATER LEVEL READINGS GROUNDO SURFACE ELEV.___
FOREIIAk aj ~j_!g ev? DA7 TIME OEM PHYSICAL SETTINGa4 4mL 4
ASSISTANTt Y1iL -- DATE START; II-iS f.S'

GEL ______Te_____________ AT CO LEE: I, A-r

oo Iuscs SOIL DESCRIPTION COMMLE ENTSzX

!% b r44. h ~Ine -ira V. 1+ . _ _ _
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I ______t -Sl44
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SHEET.OF

DofeDRIWNG DATA SOIL BORING NUMBER

ADDITIONAL GRWN DATA DR ILLING INFORMATION
OD I *g mi "asst et.

Splt ubeSz2I ODt meem.'"r low fee.tye 44"1 me"l. ete g-son w. awit ~t"V e, *
HarwWt .... &lbIn drop NeW ~

Thin Wall Tube Sim___O %up No of guie l. s o oo .wf fw ~ w. lemunw.10-we 04 sd IVel

tCusing Und....... LFm.Da. sonwl we *een" If Moftmb" efu f femmeof id o

of"" seeftue gag-eg-ad .Se "Mgf soft.
Casing Hemmeri. lb in dro a few b.OfbW 0401 eti do"" e
Drill Rod S n m oa guinea mm. lump"Im. fgel. ouj

-Drill Sit Type n() (b) . om.o inm.

Drill Bit Sinm.(),efeeeefub) t k

Auge Type 0D0ues.m
Hollow Stm uaflD .4:1sate

CoeBarral Sim I Length iiO 'S0y104ml

Cor BtSerial *ow
Boe it Serial bwun mme

Drill Mud Type_________ a set

Drill Mud Formula_ ______
Depth Fill Mud Used________

BcFildDasetmemmtt__________________ 40 team

J. boem we ssfgw
Drill Rig Mfg. Mod._ _____ Sto of .eM -od Ie

Other Equip__________________i i"4111 Me~' e. S a" so "MiIYI m ome6114 t=
Other Equip. "..ebO "..,.S ae.(o.o.o mmp.it Ce

Texture Abbreviation Size Abbrevi ation Si atceSz

Boulder so Over 3.0"

Large L 1.0" to 3.01,
Gravl Gr Medium M .38" to'.99"1

Small Sm 2.Lknm to .38"

Coarse CoD .7&mm to 1.99mm
Send S Medium M .2lmm to .74mm

Fine F .06mm to .24mm

Silt Si .002mm to .049imm

Clay C Smaller then .022mm

Consistency Abbreviation N Density Abbreviation N

Very Soft VS 0-2 Very Loos VL 0.4
Soft 5 3-4 LOOMe L 5.9
Medim M 5-8 Medium Dens MD 10-29
StIff St 9-16 Denm D 3".9
Very Stiff VST 17.30 Vary Dense VD 50+
Hard H Oar 30

0.10 Trama or Occusional TR or OC
11.20 Little LI

21-35 Somc so

36.50 Aridor W~t & orW/
CONDITIONS FOR USE OF SOIL BORING LOG

This field soi borin log rewod fth soil descriptions end other data observed or megjrd in the field by qualfiad soil technicians. The soils
between the tmple may haoe bean deterine by the "feal" of the drill bit or wuh cuttings The dhanges betweenl the "so mt may be' umvntkmw rechler then abrpt, particularly with swaet to color. weathering and corwerency cwHanes The am'ount of large sized gravel or

geu~nteemly itntaed beause the samipling tube suldom retain these larger sized soil partiles. Delayed readings of ground eter
levels my not be enteed an this fiteld log.
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LOG OF TEST BORING

JOB NO. 8100-89-0181 VERTICAL SCALE 1"a6' -- BORING NO OW112B
PROJECT MW INSTALLATION PROJECT. DEPARTMENT OF THE ARMY, JMLWUKEE, WISCONSIN

DEPTH DESCRIPTION OF MATERIAL AM PLE LABORATORY TESTS

FET SRACILVTIN 615 GEOLOGIC
FETCUFAEEEAIO 9.4ORIGIN N WL NO. TYPE W D P. L, a

1 ORGANIC SILTY CLAY, dark brown (OL) TOPSOIL
SILTY CLAY, brown (CL-ML) FINE

ALLUVIUM

5-
SANDY SILT, with gravel, brown

(ML)

9-
-SILTY CLAY, with gravel, cobbles,
brown to gray (CL-ML)

15-
SAND, with gravel, cobbles, gray, COARSEjmoist to wet (Sp) ALLUVIUM4

IV

25- END OF BORING

S WATER LEVEL MEASUREMENTS START 11-17-88 COMPLETE 11-17-&
SAMPLED CASING CAVE-IN WATER

DATE TIME DEPTH DEPT- DEPT. SAILED DEPTHS LEVEL METHOD 135

11-18 13:00 -- to 18.0 4k"_________0____to __25' _

- I fo enr -aicmr



LOG OF TEST BORING

JOB NO. 8100-89-0 181 VERTICAL SCALE 6" 6 - BORING NO PLI2A
PROJECT MW INSTALLATION PROJECT. DEPARTMENT OF THE ARYMLWAUKEEWISCONSIN_

DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS

INT -SRAC LVTO 6,91.76 GEOLOGIC__
FET- URAEELVTO ORIGIN N WL NO. TYPE W D P.L, Ou

1"ORGANIC SILT, black (OL) TOPSOIL 1 A - - - __

LEAN CLAY, yellowish brown, stiff FINE
(CL) ALLUVIUM 2 A

25 3 SB

9 SILTY CLAY, with gravel, cobbles,
brown to gray, stiff (CL-ML) 21 4 SB

15
SAND, with gravel, medium grained, COARSE 43 5 SB
gray, moist, very dense (Sm) ALLUVIUM

20
SAND, with gravel, cobbles, gray, -44 5 SB
waterbearing, very dense, layers
o f sandy lean clay CSp)

25-
-SAND, with gravel, medium to coarse 27 7 SB
grained, gray, dense to very dense,Ilayers of silty sand (Sp)

32 8 SB

35 9 SB

33 10OSB

43
SILTY SAND, with gravel, gray,
waterbearing, very dense (SM) -30

45 . END OF BORING 0.5 11 SB

#1 gravel, cobbles, brown, stiff
(L)- --I -

WATER LEVEL MEASUREMENTS START 11-22-88 COMPLETE 11-23-88

I SAMPLED CASING CA VE-IN WATER 109:30
DATEj TIME DEP'H DEPTH DEPTH SAILED DEPTHS LEVEL METHOD

11-21 15:5j 21 1' 20' 21V-' to 18 ' 4h" HSA 0' to 45'

-____ __ . ______ ____..~L ______ o _ -____ RECHIEF WELLNER



I LOG OF TEST BORING
' JOB NO. 8100-89-0181 VERniCAL SCALE 6' _ BORING NO OW113B-

PROJECT MW INSTALLATION PROJECT, DEPARTMENT OF THE ARMY, MILWAUKEE, WISCONSIN

DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS
IN SUFC LVTO 7.4GEOLOGICL..

FEET fSrACELVTO 7.4- ORIGIN N WVL NO. TYPE IN D P.L. Ou

SILTY SAND, light brown, moist COARSE
(SM) ALLUVIUM

6
SILTY CLAY, brown (CL-ML) FINE

. SILTY SAND, with gravel, gray, wet, COARSE 12 1 SB
.meidum dense (SM) ALLUVIUM 2 SB

15- SAND, medium grained, gray, water-
-bearing, loose (Sp) 7 SB

17 -SILTY CLAY, with gravel, gray FINE
(CL-ML) ALLUVIUM

20- END OF BORING

WATER LEVEL MEASUREMENTS START 11-14-88 COMPLETE 11-15-8

-' _____SAMPLED CASING CAVIE IN WATER 83
DATE TIME DEPTH DEPTH' DEP~TH SAILED DEPTHS LEVEL METHOD __8._3_0

11-14 16:35 17' - 19, 9r to- 12' 4k" HSA 0' to 20'
11-15 07:00 20' 20' 20' to 9'

Ii ~ ~ ~ ~ ~ ~ ~ ~ 1 -____ ___ _____t=____cREW CHIEF WELLNER



LOG OF TEST BORING
JOB NO. 8100-89-018l VERTICAL SCALE 1-6' - BORING NO P113A
PROJECT -MW INSTALLATION PROJECT. DEPARTMENT OF THE ARMY. MILWAUKEE, WISCONSIN

DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS

FIN 67.8GEOLOGICL..
FEET rSURFACE ELEVATION 69.8ORIGIN N WL NO TYPEJ W D P.L Cu

91OGNCLA-LYdark brown Mi TUI'SUIL7 1- -

9'ORGANIC LEAN CLAY, dark brown (OL) 1 SB-
2 ______________________ AT.!lT. iflHJi 2 SB

SILTY SAND, with gravel, light brown COARSE
to brown, moist, loose (SM) ALLUVIUM

7 SILTY CLAY, with sand, brown, medium FINE 6 3S

(CL-ML) ALLUVIUM

11.11a ___________________ ---- o".sE- 18 4 SB

12 SILTY CLAY, with gravel, gray, stiff, FINE
layers of sand (CL-ML) ALLUVIUM

20- SAND, with gravel, medium to coarse --CARSE- 5-S

SILTY CLAY, with sand, gray, very ALLUIVIUM

stiff (CL- ML)
25-

LEAN CLAY. * little gravel, grayish 31 7 SBjbrown, very stiff (CL)

26 8 SB

40- SANDY SILTY CLAY, a little gravel,55 9S
gray, very stiff (CL-ML) -0.5' 10 SB

45END OF BORING -- 0 11 SB
#1 coarse grained, gray, wet, dense 0.5
#2 gray, wet, dense (SC)

WATER LEVEL MEASUREMENTS START 11- 15- 88 COMPLETE 11-15-88

SAMPLED CASING CAVE IN WATER 1_4. 15DAT E TIME DEPTH DEPTH DEPTH BAILED I)EPTHS LEVEL METHOD

11-18 9:30 -- - -to 
4ht" HSA 0' to 45'

____ ____ _____ _____ t ____CREW CHIEP WELLNER
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I )(-S~c~1b~ ShL"_ of...

OSRAINWELL INSTALLATIO DIAGRAM WailN. 1/S

ay: t~4~j4,'a'~Ptrojwc No...lZX7

Type

Want Cemnent '9blbs. + Quant Water _ai.

Toa Cu't 0.-

Powdr/ranuar~ elQuamtL~. gal. '

I ~~Hydaum....2..1..gh., rime '/ .Y fl

I ~O.D. 11 ManufacturerT ..

LangVh/per sac. I-ID No. of sac.

Typ@(gj~ ~

S o u r c S ot1/ -e O _-6 7 7

0. 1D. - No. S t/t
I. D. It~Sceul

Nouin. WaurSource fI.J 4I24.. Ac1U-

5;,f d,-lv2 b4 = gJ * w tmw . bere Lot ~~d''.'At' ~ ~ A



D~j~hje7---,- !i -oPIM!ETER 'INSTALLATION DIAGRAM MYi No.PaZ..Site: D-z * ate:..dzazL.

f p By: 77fcrWA -Project No..41ZZZ_1F

~CA 4.4 Cdotw"

~~ ~ F Dionetr-.......Locked '10Tp

Manfah- Kayt" TO;.

CementI ~ bs. + Water.L....... gal.

j~3. Menufacturi m~ ~ ~ ~ '

PowdffO /Plets uan gal.

0.0. ___ __Mmcu~

Legt per sec. .6$~-No. of see.

.4', Come l-. - bs. + Bentonite........bs. +

Total Ouantity gals. 2
Manufacturers ~ ~~s

rp ~Seal 1 tA - -rf % ad~e.

______________ '0001a " Se_________

Powder/Pellets Quint. gall.

yype_ ot Size
0.0. _NO. Sons/ft. -

5png POWsc...g.. No. of sec._______

Type .p'5S 5..c .A)r~ _ _ _ _ _ _ _ _

~~~~~-'~~~~o~f _40e 0o~~ /A 9411 i, .'5 a i~ .- ~

ca 00,- 0-"44



Swet.L of .. L

OBSERVAT3ION WELL INSTALLATION DIAGRAM Wl oS'
SiM: &5'4 )t e-~'~a~ Daow: //- 41 j

(N.By: mez S,3f c Project No.'v.o

Protective Cuing uadou

TypeS yp

Qia~nt Cemnnt g~o lbs. + Quan:. Water__ gal.
Total Quant. _ gal. 1. A . . .011,~'

.0Manufacturer /~ -.

Powdw/Grnular i /a S gl.
- Manufacturer 0guae'aE CuO7C,~j iS.SS HymdL gI.. Time 2Y" ~"-

I~~o Type S-'uvi1 5-Z~

O..Manufacturerj a.~..o
I0. Schedule O

Langth/per sec. o No. of sec. ~

Threaded Flush Joint

TypeWs ~ $Ve # AV so

Volume qMs - 70A 60rs

Wype-LtmtW got size 0 O0

Langth/per see. X-1 No. of see L

p.CapI-, j......~~~.inj Type ~,e~&5~q~~

%ow. WowerSource .7t /2 a /a*. 1 /*#rd?'



C)(~l~j*J~PIEZOMETER INSTALLATION DIAGRAM Wel No. P-'
Site: &Si=:?c _0Dte: IS'-f

By: '7~ ~Project No. jEZq,7

Type-icc~wVGude No.

Darnew.Locke.Z.W..& Type -

Manufacturer 4 /~c,

Powdr/Granulajjjan....... ga.

Hydatd gal. Time /-,4-

ill - ype Schedule
0.."Manufacer irwoma.d CJ~am

L per sec. lZ.No. of sec. L.4-..A..+ .

~~~ ~~Cemnrm-......bs + Bentonite Lgg /63 l.bs. .4

Total Qiantity gals. zz4

Manufacturers 9P-max~ bC.Z. '( e'L

PowdrQunt Jr'/ gats.

Hydr .9 .oTSize 4 0,- --O s

0.0. - No. Softlft.-

.1' Langd, Per we. ....... No. of 5sac. ............

Type Ro-ams*1i,01rL
so umeU.X Apelv+&A

Ty"e~-4'! h~A4~

Nam: WaterSourcem11 317- (dS*1?C .me .. (a#t IL H
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INSTALLATION OF FLUSH MOUNI MONITORING WELL
JOB NO. 8100-89-0181 MONITORING WELL NO. OW 112B
GROUND SURFACE ELEVATION, 691.54 TOP OF RISER PIPR ELEVATION 691.36

(With cap removed)

SCREW TYPE CAP

CONCRETE COLLAR

PROTECTIVE FLUSHI-
b L MOUNT CASING

" 1 Diameter and Type 4" STEEL W/LOC

7 ! Total Length 5.0'

Lenugth Below Ground 5.0'
THICKNESS AND TYPE 6.5'
OF SEAL CONCRETE

DIAMETER AND TYPE 2" STAINLESS

OF RlSER PIPE. -STEEL

SUMMARY TYPE OF BACKFILL

L-L AROUND RISER #30 SILICA SAN

L'= NNIft 1 \ THICKNESS A ND TYPE 3.0' BENTONITE
L2 = ; ft L OF SEAL PELLETS

L3  0 .5 ft DEPTU TO TOP OF
L FILTER SAND in n'

L4 z 3.0 ft - TYPE OF FILTER

L AROUND SCREEN #30 SILICA SAN5t TYPE OF MONITORIN G'WELL SIAINLLS I-E

6 f~f SCREEN GAUGE OR SIZE
L Q.ft. OF UPENINGS (slot no.) .010

L8 0 48f DIAMETER AND LENGCTH
L8 OF SCREEN , Ol 0

OF SREEN2" x 10.0'L9 . 24.8 ft DEPTU TO BOTTOM OF

! MUNITORN WELL 24.8'
DEPTH TO BOTTOM OF
FILTER SAND 24.8'
DIAMETER OF IOREIIOLE 8"

Installation Completed

Date ll-1 7 -88Time 15:55

SP- 1988A



I

INSTALLATION OF FLUSH MOUNT PIEZOMETER

JOB NUMBER 8100-89-0181 PIEZOMETER NO. 112A

GROUND SURFACE ELEVATION 691.76 TOP OF RISER PIPE ELEVATION 691.22
(With Cap Removed)

SCREW TYPE CAP

CONCRETE COLLAR *

PROTECTIVE FLUSU-
IL MOUNT CASING

Diameter and Type 4" STEEL W/LOCK

Total Length 5.0'

Lc-gth Below Ground 5.0'
STUICKNESS AND TYPE 4.0' CONCRETE3.0' GRANULAR
OF SEAL BENTONITE

DIAMETER AND TYPE 2" STAINLESS
OF RISER PIPE STEEL

L9 L18 L3

SUM1RY TYPE OF BACKFILL BENTONITE POWDE

L AROUND RISER SAND SLURRY

0.If THICKNESS AND TYPE

L= 8.0 ft L OF SEAL NONE
24

L z 25.8 ft DEPTH! TO TOP OF
3FILTER SAND 33.8'

L oeft TYPE OF FILTER

L15 5.3 ft AROUND SCREEN #30 SILICA SAND
TYPE OF PIEZOMETER STAINLESS STEEL

L L6 - 5.3 f SCREEN GAUGE OR SIZE
L L6  OF OPENINGS (slot no.) 0.010L 7  0.6 ft6

L a 44.4-ft DIAMETER AND LENCT1I

OF SCREEN 2" x 5.0'
L9 . 45.0 ft -. • DEI"I TU BO]T'om OF

MONITORING WELL 4.

DEPTII TO BOTTOM OF

FILTER SAND 45.0'

DIAMETER OF I1OREIIOLE 8" _

• WELL INSTALLED IN MANHOLE
Installation Completed
Date 11-23-88 Time 12 :00

i St- 1988A



INSTALLATION OF MONITORING WELL

JOB NO. 8100-89-0181 MONITORING WELL NO. OWI 113B

GROUND SURFACE ELEVATION .679.94 TOP OF RISER PIPE ELEVATION ISR 94
(with cap removed)

Diamuter and Type 41SELWLC

TouaI Lrngth 5.0'
L 3NLongh Above Ground 3.0'

ITHICKNESS AND TYPE OF SEAL -4,5' CONCRETE
2.0' BENTONITE
PELLETS

DIAMETER AND TYPE OF RISER PIPE 2" STAINLESS STEEI

'L2L1I
TYPE OF BACKF ILL AROUND RISER NONE

7______________________7__________

SUMR THICKNESS AND TYPE OF SEAL NONE

LiL2 DEPTH TO TOP OF FILTER SAND 6. 5'

-TYPE OFFILTER ARONDSCREEN 43 SILICA SAND
L1 = 3.1 f TYPE OF MONITORING WELL STAINLESS STEEL

L2= 3.0 ft SCREEN GAUGE OR SIZE OF OPENINGS
L .tL(SLOT NO.) _010

DIAMETER AND LENGTH OF SCREEN 2" x 10.0
L4 6.5 ft

L5=DEPTH TO BOTTOM OF MONITORING WELL 18'

L= -NNfDEPTH TO BOTTOM OF FILTER SAND20

* L7 = -1ZfL THICKNESS AND TYPE OF SEAL NONE

L8 - 10.3 ftIE
= 2.0 ftDIAMETER OF BOREHOLE

L 11 = 18' ft
L12  20

INSTALLATION COMPLETED:
Date 11-5-8 Timne 10:00



INSTALLATION OF PIEZOMETER

JOB NO. 8100-89-0181 PIEZOMETER NO. 113A

GROUND SURFACE ELEVATION 7679.98 7OPOF RISER PIPE ELEVATION 682.98
t (with cap removed)

-'.-VENT ED CAP

L2  L PROECTIVE CASING

Diameter and Type 4" STFTL I/LOCK
Toul Length 50

L4 L3  Length Abov Ground 3.0'

THICKNESS AND TYPE OF SEAL 5.0' CONCRETE
2.0' BENTONITE

I IPELLETS

DIAMETER AND TYPE OF RISER PIPE 2" STAINLESS STEE

L12  Ll
I 

BENTONITE POWDER

TYPE OF BACKFILL AROUND RISER SAND SLURRY

75.0" 
BENTONITE

_ THICKNESS AND TYPE OF SEAL PELLETS
SUMMARY L6

L1 _L 12  DEPTH TO TOP OF FILTER SAND 33. 5'

-- - TYPE OF FILTER AROUND SCREEN #30 SILICA SAND
L- -Q f TYPE OF MONITORING WELL STAINLESS STEEL

L 2 .0 .""t SCREEN GAUGE OR SIZE OF OPENINGS

L3 = 2.0 ft (SLOT NO.) .010

DIAMETER AND LENGTH OF SCREEN 2" x 5.0'
L4 = 7.0 ft

21.5 f DEPTH.TrO BOTTOM OF MONITORING WELL 440'

9 DEPTH TO BOTTOM OF FILTER SAND 44.0'
* L6 S (

L7 5.2 ft jj0 THICKNESS AND TYPE OF SEAL NONE

L8 zj5-- -If DIAMETER OF BOREHOLE 8"
L9 = NONEft

LID - NONWf

L11 = 44' ft
S L12 -- 44' ft

'' INSTALLATION COMPLETED:
Date 11-16-U Time 11.1 r
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r1AR-03-1989 09:00 FROM TOT WAUSAU,UJI TO DONC~iUE-SHEBOY P.02

SAMPLING INFORMATION

Sampling Point Piezometer 1.13A Projem U.S. Army Reserve Center
Locto Milwaukee, Wisconsin W.o.. 8100-89-0181

Sample ID # N/A Date Sampled---- --- rmw Time N/A AMIPM
Desribe Sampling Point N/A

Well Depth~ 44 ft. below MP Casing Diameter 2 nches
Depth to Water (below MP) 8.2 ft. Date 11 , 4 18- Time 09:30 AMNbO
Discharge F4"te ------- ______ gpm x 0.00223 - cfs.
At least --- bore volumes have been evacuated before sampling.

Sampling Method: 0 Tap C Submersible Pump M Saile 0 Other
Pump intake or bailer set at --- -ft. below Mp.

Tuig(type: - ,(new or previously used) wa used to collect all samples (yes, no)
and all field measurements (yes, no). Tubing used only for --- ___________________

Sample Appearance: Tu;bid Odor: No
Note any Sampling Problems: Well bailed drX
Note any Cleaning performed in field: -

samples Collected: --

EVACUATION/STAuILIZATION TEST DATA

ITemperature Watr CuJnulat~e
I Corrected LWO Volume of Water

pHe(nrs Conductance Teniperature (Neawa Femoved From Well Pumr,*
Time_____ (units)___ (umhos/em) (bC) 0.01 ft) (gallons) ptat wpr)).

09:30 6.80 1300 13 8.20 35 1 -
10:30 6.85 1200 13 -- 60 1
12:50 6.80 1300 - - 13 -- 75 _____

Pumping start time 09:30 wL 8____20 __

Pumping stop time 12:50 WL Dry

f Comments:

Form wmpled by.. G Wellner Reviewed by: R Levra

9E-V. (24/5S)



MAp-0!-1989 og:01 FROMI TCT WUSAU. l TO DONOHUE-SHEBCY

SAMPLING INFORMATION

Sampling Point OW 112B Project U.S. Army Reserve Center

Location Milwaukee, Wisconsin w.O., 8100-89-0181

Sample 10 # N/A Date Sampled -- - Time N/A - AMIPM

Describe Sampling Poi N/A ...

Well Depth 24.8 ft. below MP Casing Diameter 2 inctws

Depth to Water (below MP) 17.90 ft. Date 11 1 24 189 Time 13;01 _W /PM

Discharge Rate - --- g!p:m x 0.00223 a --- cfs.
At least -- bore volumes have boen evacuated before sampling.

Sampling Method: Tap M Submersible Pump ) Bailer C Other

Pump intake or bailer set at "'" ft. below MP.

Tubing (type: --- ), (new or previously used) was used to collect all samples (yes, r)

and all field measurements (yes. no). Tubing used only for __---

Sample Appearance: Cl ear Odor: None

Note any Sampling Problems: None

Note any Claning performed in field: None

Samples Collected: ---

EVACUATION/STABILIZATION TEST DATA

Temperature Wow cumuatrye i
Co"ctied Lev Volume of Water

pH Co nductane Temperature (NeOW1 Removed From Well Punwf
Time (Urtts) (umhocm) (*C) 0.01 u (gallons) Rate t=)

13:1.. i 7.20 o1200 13 17.9 o -

13:750 1100 12 17.9 1 100 ---
14:10 7.20 1100 1 11 17.9 120

14:30 7.2U 1000 11 j 18.0 .161) ---

1 _

Pumping start time 13-01 WL _ 7-9,.

Pumping stop time 14:30 WL 18.0

Comments:

Forn.ompleted by: G W elner Reviewed by, R Levra

u-v- c too"__ _



MAR-07-19e9 09:00 FROM TCT WAUSAU.,lJI TO DONOHUE-SHEBOY P.04

SAMPLING INFORMATION

Sampling Point Piezometer 112A Project .-S. Army Reserve Center
Location Milwaukee, Wisconsin W.O.# 8100-89-011

Sample ID # . N/A Date Sampled . I° 1_-- Time . N./A AMPM
Describe Sampling Point N/A

Well Depth 44.4 ft. below MP Casing Diameter 2 ,nctws
Depth to Water (below MP) 17.7 ft. Date 11 124 j, & Time. 23:0Z7 MM
Discharge Rate - -- - gpm x 0.00223 - --- CIs.
At least --- bore volumes have been evacuat~d before sampling.

Sampling Method: 0 Tap C Submersible Pump M Bailw M Other
Pump intake or bailer set at "'" - ft. below MP.
Tubing (type: --- ), (new or previously ued) was used to collect all samples (yes, 1W)
and all field measurements (yes, no). Tubing used only for ---

Sample Appearance: Clear Odor: None
Note any Sampling Problems: None
Note any Cleaning performed in field: None

Sample$ Collected: ---

EVACUATION/STABILIZATION TEST DATA

Temrrrture Waw- CumulativeCorrected Level Volume of Water
_,- Conductance Temperature (Neano Removed From Well PumpftTrime (!.-,.s) (umhos/cm) (0C) 0.01 ft) (gallons) Rate (Wrn)

13:07 6.20 I_0_0_ 13 17.70 O. , -.
14:00 6.30 860 11 17.70 100

15:30 6.1 800 11 17.70 -200_

Pumping start time 13:07 WL 17.70

Pumping stop time 15:30 WL 17.70

Comments:

Form completed by, Q Wellner Reviewed by: R L i yra.

" -SE-V- (24/IS)



MAP-03-1989 09:00 FROM TCT WAUSAUW I TO DONOHUE-SHEBOY P.03

SAMPLING INFORMATION
Sampling Point OW-113B Projcit U.S. Am.y Reserve Center
Locatucn Milwaukee, Wisconsin W.O.# 8100-89-0181

Sample ID # _ N/A Date Sampled -.--I -L IL - Time N/A AMtPM
Describe Sampling Point N/A ,._,

Well Depth 18.0 it. below MP Casing Diame ter 2 inches
Depth to Water (below MP) .. . 5 It. Date 11 1 24 1 88 Time- 09:30 AMt
Discharge Rate - -- gpm x U.00223 = --- - cfs.
At least. "'" bore volumes have been evacuated before sampling.

Sampling Method: r Tap 0 Submersible Pump Bailer ._ _ Othor
Pump Intake or bailer set at --- ft. below MP.

Tubing (type: - (new or previously used) was used to collect all samples (yes. no)
and all field measurements (yes, no). Tublng used only for -- I

Sample Appearance: Clear NnOdor: one

Note any Sampling Problems: None

Note any Cleaning performed in field: None

Samples Collected: N/A

EVACUATIONISTABILIZATION TEST DATA

Temperature Wowst Cumulative
Corrected Level Volume of Water

pH Conductance Temperature (Near" Remoc From Well PumpnTime (Unfts) (umhox/cm) (6C) 0.01 ft) (gallons) Riate (gW)
09:30 7.1o1200 12 9.15 0
10:30 7.2u 1300 11 9.15 40 _ _

11:00 7.00 1200 11 9.15 75 ---
12:50 7.20 1100 11 --- 100 ---

Pumping start time 9: 3Q WL 9.15
Pumping stop time 12:50 WL 9.15

Comments:

Form completed by: G Wellner Reviewed by: R Levra

SE-- (*4/85)
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US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number OW-IOIB

Groundwater
Standards, mg/i Analytical Results, mg/l

Parameter PAL ES 1/87 3/87 5/87 7/87 9/87

Indicators:

COo 25 - 0.13 24 10 25 25
BOD 25 <6 <6 (6 o6

Boron 2 0.23 0.48 0.34 0.42 0.0
Cond # 25' 200 1410 1397 1291 1381 1231

pH +/-1 - 6.48 6.97 6.73 6.87 7
Haroness 100 - 660 710 670 740 760

Alkalinity 100 - 520 540 560 540 520

NH3-N 2 - 0.65 0.1 1 0.7 0o6

Putiic mealth

and Welfare:
Chloride 125 250 80 65 54 57
Sulfates 125 250 240 260 240 280 280

Chromium 0.005 0.05 0.005 <0.005 <0.005 (0.005 (0.005
Mercury 0.0002 0.002 (0.0005 (0.0005 (0.0005 (0.0005 (0.0005

Lead 0.005 0.05 '0.005 i0.005 (0.005 (0.005 '0.005
Cadmium 0.001 0.01 <0.001 (0.001 (0.001 (0.001 (0.0i
Arsenic 0.005 0.05 i0.005 <0.005 (0.005 (0.005 0.005

Dis Iron 0.15 0.3 (0.1 0.16 0.11 (0.1 0.86
N02+N03-N 2 10 0.06 (0.05 0.1 (0.05 0.12
Barium 0.2 1 sI ,1 0 /I 0

Notes:

PAL - Denotes Preventive Action Limit (Increase above background)

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number OW-10tB

Sroundwater
Standards, ug/l Analytical Results, ug/l

Volatile Organic

Parameter PAL ES 2/87 7/87 12/88 1/89

Methylene chloride 15 150 NA NA X 2

1,1 - Dichloroethylene 0.024 0.24 X NA X I

1,1 - Dichloroethane 85 850 M NA I 3

Chloroform - NA x I

Carbon tetrachloride X x NA x 1

1.2 - Dichloropropane - NA x

Trichloroethylene (TCE) 0.18 1.8 x NA

1.1,2 - Trichloroethane 0.06 0.6 x NA x x

Dibrosochlorosethane - NA x X

Tetrachloroethylene 0.1 1 x NA x x

Chlorobenzene - NA x x

Trans-1,2-Dichloroethyiene 20 100 NA NA X 1

1,2 - Dichloroethane 0.05 0.5 x NA x X

1,1,1 - Trichloroethane i 40 200 1 NA x x

Brooodichloromethane - N NA x x

Benzene 0.067 0.b7 x NA x A

Brosoiorm -N A I A

l,1,2,2-Tetrachloroethane - x NA x x

Toluene 68.6 343 x NA x x

Ethylbenzene 272 1360 A NA x A

Vinyl chloride 0.0015 0.015 12.5 18.6 1 x

Total xylene 124 620 NA NA I I

1,2-Dichlorobenzene 125 1250 X NA x x

1,3-Dichlorobenzene 125 1250 X NA x x

1,4-Dicnlorobenzene 150 750 x NA x x

2-Chloroethylvinyl Ether - N NA x x

Cis-1,2-Dichloroethylene 10 100 NA NA 49 io

trans-1,3-dichloropropene - NA x

cis-1,3-dichloropropene x NA 9 1

Total 1,2-Dichloroethylene 23.8 18.9 NA NA

Dromosethane X - NA NA NA

Chloroethane - x NA NA NA

Chloromethane x NA NA NA

Dichlorosethane i I NA NA MA

Trichlorofluoromethane 696 3490 x NA NA NA

Dichlorodiflourosethane I NA NA NA

I - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Nell Number P-lOlA

Groundwater

Standards., mg/l Analytical Results, mgil

Parameter PAL ES 187 3/87 5/97 7187 9/37

Indicators:

COD 25 29 23 26 20 35

BOD 25 - "b6

Boron 2 0.16 0.18 0.13 0.22 0.29

Cond # 25' 200 1362 1334 10b4 1258 1165

pH +i-1 6.67 6.9 7.3 6.64 6.87

Hardness 100 - 620 680 540 670 1300

Alkalinity 100 410 420 320 410 400

NH3-N 2 0.42 0.1 0.9 0.4 0.3

Pubilc Health

and Welfare:
Chloride 125 250 130 84 86 0 so

Sulfates 125 250 260 260 250 260 220

Chromium 0.005 0.05 <0.005 (0.005 <0.005 0.005 40.005

Mercury 0.0002 0.002 1 <0.0005 (0.0005 (0.0005 <0.0005 <0.0005

Lead 0.005 0.05 <0.005 (0.005 (0.005 (0.005 (0.005

Cadmium 0.001 0.01 (0.001 (0.001 <0.001 <0.001 (0.001

Arsenic 0.005 0.05 (0.005 <0.005 <0.005 10.005 <0.005

Dis Iron 0.15 0.3 3.4 3.4 0.22 0.67 3.4

N02 NO3-N 2 10 (0.05 (0.05 <0.05 (0.05 0.08

Barium 0.2 1 <1 (1 < (1 1

Notes:

PAL - Denotes Preventive Action Limit (Increase above background)

ES - Denotes Enforcement Standard



US Army Reserve 84th Divisio
Groun&ater Sampling and Pnalysis

w.elltNumber P-l0lA

Groundwater

Standards, ug/I Analytical Results, ug/I

Volatile Oraic
Parameter . FA ES 2/87 7/87 12/88 1/89

Methylene chloride 15 150 NA A 

1,1 -Dichloroethylene 0.024 0.24 X NA X I

1,1 -Dichloroethane 85 850 X NA

Chiorotor - M I X

Carbon tetractlorioe I NA X

1,2 -Dichloroprowe - I I

Trichloroethylene (TCE) 0.18 1.8 X NA X I

1,1.2 - Trichlorethan 0.06 0.6 X NA X I

Dibromochloroethane - I X

Tetrachloroethylene 0. 1 1 NA I 

Chlorobenzene - X NA X

Trans-1,2-OichlorOethylene 20 100 iA NA X

1,2 - Dichloroethane 0.05 0.5 X NA X 2

1,1,1 -Trchloroethae 40 200 X N X X

Bromodichloromethane - 1 NA M

enzee 0.067 0.67 X NA

Bromoiorm -1 4 A

I,1,2,2-Tetrachloroethane M" A A .

Toluene 68.6 343 A N A

Etnylbenzene 272 360 X NA X X

Vinyl chloride 0.0015 0.015 3 304 X X

Total xylem 124 620 N NA X

1,2-Dichlorobnzene 125 1250 X NA X I

1,3-Dichlorobenzene 125 1250 X NA I X

1,4-Dichlorobenzene 150 750 X N X 3

>-Chloroethylvinvl Ether X NA 1 1

Cis-l,2-Dichloroetvylene 10 100 NA NA X I

traps-I,3-dichloroprope- - NA I

cis-1,3-dichloropropene - A £

Total 1,2-Oichloroethylne - X NA NA NA

Bromometham - NA NA NA

Chloroethaw A MA NA NA

Chloruthane - X NA NA NA

ichlorothaem - NA NA NA

Trichioroluoromthre 698 3490 X NA NA NA

Dichlorodiff iourometh- NA NA NA

I - Analyzed for but nt detected

NA - Not analyzed
PAL - motes Prevetive Actim Limit

ES - Denotes Enforcement Staxard



P

US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number OW-102B

Groundwater
Standards, mgil Analytical Results, mg/I

Parameter PAL ES 1/87 3187 5/87 7/87 9/87

Indicators:
COD 25 - 0.28 74 14 53 20

BOD 25 - 7 (6 (6 Kb

Boron 2 - 0.16 0.44 0.3 0.31 0.45

Cond 0 25' 200 - 1305 1256 1045 1180 1045

pH +/-I - 6.79 6.75 6.99 6.77 6.93

Hardness 100 - 540 370 690 630 900

Alkalinity 100 470 500 510 480 440

NH3-N 2 1 0.1 0. - 1.4 1.2

Public Health

and Welfare:

Chloride 125 250 54 24 31 63 45

Sulfates 125 250 210 240 270 180 180

Chromium 1 0.005 0.05 <0.005 (0.005 (0-005 (0.005 <0.005

Mercury 0.0002 0.002 <0.0005 (0.0005 (0.0005 (0.0005 <0.0005

Lead 0.005 0.05 (0.005 <0.005 (0.005 <0.005 (0.005

Cadmium 0.001 0.01 <0.001 <0.001 (0.001 <0.001 <0.001

Arsenic 0.005 0.05 (0.005 (0.005 ,0.005 (0.005 <0.05

Dis Iron 0.15 0.3 <0.1 0).1 0.11 i0.1 2.3

N02+NO3-N 2 10 <0.05 0.08 <0.05 <0.05 0.12

Barium 0.2 1 <1 1 t '1 ,I

Notes:

PAL - Denotes Preventive Action Limit (Increase above background)

ES - Denotes Enforcement Standard



US Army Reserve 64th Division
Groundwater Sampling and Analysis

Well Number OW-102B

Groundwater
Standards, ug/l Analytical Results, ug/h

Volatile Organic
Parameter PAL ES 2/87 7/99 12/88 1/89

Methylene chloride 15 150 NA NA 1 3

1,1 - Dichloroethylene 0.021 0.24 x NA x

1,1 - Dichloroethane 85 850 1.2 NA 1 3

Chloroform x NA x x

Carbon tetrachloride -- A NA K

1,11- Dichloropropane -- I NA K

Trichloroethylene (TCE) 0.18 1.8 1 NA 0.6x
1,1,2 - Trichloroethane 0.06 0.6 x NA x

Dibromocflloromethane I NA x I

Tetrachioroethylene 0.1 1 1 NA x x

Chlorobenzene x NA I x

Trans-1,2-Dichloroethylene 20 100 NA NA x x

1,2 - Dichloroethane 0.05 0.5 x NA K

1,1,1 - Trichloroethane i 40 200 x NA
Bromodichlorosethane x NA x

Benzene o.067 V'.67 A NA I

8roatora- INA x

1,1,21,2-Tetrachloroetnane x NA I x
Toluene 68.0 4 A NA x

Ethylbenzene 272 1360 1 MA I

Vinyl chloride 0.0015 0.015 i 23.1 42.5 x 4

Total xylene 124 620 NA NA 2 x

1,2-Dichlorobenzene 125 1250 x NA x x

I ,4-Dichlorobenzene 125 1250 x NA x

1,4-Dichlorobenzene 150 750 x NA x I

2-Chloroethylvinyl Ether - x NA I x

Cis-l,2-Dichloroethylifle !0 100 NA NA 11 16

trans-1,3-dichloropropef)C - M A x

cis-1,3-dichlaropropene x NA x x

Total 1,2-Dichloroethylene -- 131.9 14.6 NA NA

Bromomethane x NA NA NA

Chloroethane x NA MA NA

Chlorovethane x NA NA NA

Dichlorosethane - 0.3 NA NA NA

Trichlorofluarooethant 698 3490 x NA NA NA

Dichlorodiflourosethane x NA NA NA

I -Analyzed for but not detected
NA -Not analyzed
PAL - Denotes Preventi-e Action Limit
ES - Denotes Enforcement Standard



US Army Reserve 84th Division

6roundwater Sampling and Analysis

Well Number P-102A

Groundwater

Standards, mg/l Analytical Results, 89ii

Parameter PAL ES 1i87 3/87 5/87 7/87 1;87

Indicators:
COD 25 49 K5 14 20 25

BOD 25 /6 7 "6 7
Boron 2 0.23 0.33 0.25 0.34 0.42

Cond @ 251 200 1156 1175 814 1105 993

pH +/-1 7 7.11 7.22 7.06 7.1
Hardness 100 460 600 550 590 t0

Alkalinity 100 - 340 430 440 460 420

MH3-N 2 0,57 0,1 0.7 1i. 1.2

Public Health

and Welfare:
Chloride 125 250 75 38 42 47 200
Sulfates 125 250 230 220 200 160 200

Chromium 0.005 0.05 (0.005 <0.005 (0.005 <0.005 (0.005

Mercury 0.0002 0.002 <0.0005 (0.0005 (0.0005 (0.0005 (0,0005

Lead 0.005 0.05 (0.005 <0.005 0.005 (0.005 0.005
Cadmium 0.001 0.01 \0.001 (0.001 (0.001 0.001 (0.001
Arsenic 0.005 0.05 (0.005 <0.005 0.005 (0.005 '0.ou5

Dis Iron 0.15 0.3 (0.1 (0.1 0.22 0.51 1.1
N02+N03-N 2 10 0.19 0.25 0.11 (0.05 0.17

Barium 0.2 1 1 (1 .1 ki

Notes:

PAL - Denotes Preventive Action Limit (Increase above background)

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number P-102A

Groundwater

Standards, ugll Analytical Results, ug/l

Volatile Organic

Parameter PAL ES 2/87 7/87 1289 1/89

Metnylene chloride 15 150 NA NA x 10

1,1 - Dichloroethylene 0.024 0.24 1 NA I I

1,1 - Dichloroethane 95 850 0.7 NA 2 7

Chloroform - x NA A I

Carbon tetrachloride -NA I A

1,2 - Dichloropropane - NA x A

Tricnloroetnylene (TCE) J.18 1.8 A NA i E

1,1,2 - Trichloroethane 0.06 0.6 x NA A 5

Dibrosochlorosethane -N NA 3 2

Tetrachloroetnylene 0.1 1 4 NA I

Chlorobenzene - N A A 3

Trans-1,2-Dichloroethylene 20 100 NA NA I I

1,2 - Dichloroethane i 0.05 0.5 N xA A 5

1,1,1 - Trichloroethane 40 200 x NA N

Brooodichloromethane - A NA A 5

6enzene M.f67 0.07 N NA A

Bromotorm I NA 5 x

1,1,2,2-Tetrachloroethane - NA A

Toluene 68.b 343 x NA A A

Ethylbenzene 272 1360 x NA N A

Vinyl chloride 0.0015 0.015 3 29.4 1

Total xylene 124 620 NA NA 5 5

1,2-Dichlorobenzene i 125 1250 x NA 10 18

1,3-Dichiorobenzene 125 1250 N xA 15 14

1,4-Dichlorobenzene 150 750 x NA 8 14

2-Chloroethylvinyl Ether - A NA

Cis-1,2-Dichloroethylene 10 100 NA NA 8 30

trans-1,3-dichloropropene - NA 1 

cis-1,3-dichlorpropene N NA 3 1

Total 1,2-Dichloroethylene - 4 8.6 NA NA

Bromomethane - I NA NA NA

Chioroethane N -x A NA NA

Chloromethane - NA NA NA

Dichloromethane - N NA NA NA

Trichlorofluoromethane 698 3490 x NA NA NA

Dichlorodiflouroaethane - N NA NA NA

X - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

6roundwater Sampling and Analysis

Well Number OW-105B

6rounJiwater Analytical

Standards, ug/l Results, ug/l

Volatile Organic

Parameter PAL ES 12188 1i89

Methylene chloride 15 150 X 7

1,1 - Oichloroethylene 0.024 0.24 x I

1,1 - Dichloroethane 85 850 X 4.8

Chloroform -I

Carbon tetrachloride x 3
1,2 - Dichloropropane x x

Trichloroethylene (TCE) 0.18 1.8 1 3.1

1,1,2 - Trichloroethane 0.06 0.6 7

Dibromochloromethane x x

Tetrachloroethylene 0.1 I I

Chlorobenzene - X 2

Trans-1,2-Dichloroethylene 20 100 X 2.4

1,2 - Dichloroethane 0.05 0.5 x 6

!,1,1 - Trichloroethane 40 "200 x 6

Bromodichloromethane - 1 2

Benzene 0.067 &,7 I

bromoform - A

l,l,2,2-Tetrachioroethane I I

Toluene 68.6 343 x

Ethylbenzene 272 1360 I I

Vinyl chloride 0,0015 0.015 1 1

Total xylene 124 620 1 3

1,2-Dichlorobenzene 125 1250 x 6

1,3-Dichlorobenzene 125 1250 x 5

1,4-Dichlorobenze:e 150 750 1 3

2-Chloroethylvinyl Ether - - I

Cis-l,2-Dichloroethylene 10 100 x 6.b

trans-l,3-dichloropropene - I

cis-l,3-dichloropropene - -

Total 1,2-Oichloroethylene NA NA

Bromomethane NA NA

Chloroethane NA NA

Chloromethane - NA NA

Dichlorosethane NA NA

Trichlorofluoromethane 698 3490 NA NA

Dichlorodiflouromethane NA MA

I - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number P-105A

Groundwater

Standards, agil Analytical Results, magii

Parameter PAL ES 1187 3/87 5i87 7/87 9i8?
Indicators:

COD 25 - is ib 18 ,5 10

BOD 25 - (6 ( (6

Boron 2 - 0.36 0.25 0.15 0.23 0.27

Cond @ 25' 200 - 1536 1463 860 1100 1203
pH +/-i - b.75 7.1 7.09 6.95 6.95

Hardness 100 - 730 760 720 720 920
Alkalinity 100 - 420 430 430 410 420
NH3-N 2 - 0.27 0.3 0.2 0.5 0.2

Pubiic Health

and Welfare:
Chloride 125 250 150 100 100 100
Sulfates 125 250 300 300 310 29 320

Chromium 0,005 0.05 (0.005 '0.005 (0.005 (0.005 0.u05
Mercury 0.0002 0.002 (0.0005 (0.0005 <0.0005 '0.0005 (0.0005

Lead 0.005 0.05 (0.005 <0.005 (0.005 (0.005 (0.005
Cadmium 0.001 0.01 (0.001 (0.001 t0.001 0,001 <0.001
Arsenic 0.005 0.05 <0.005 (0.005 (0.005 (0.005 i0.005

Dis Iron 0.15 0.3 2.9 2.8 1.7 10.1 2.1

N02+NO3-N 2 10 '0.05 -0.05 (0.05 (0.05 0.0b
Barium 0.2 I , 11 (1 I1

Notes:

PAL - Denotes Preventive Action Limit (Increasp above backqround)
ES - Denotes Enforcement Sandard



US Army Reserve 84th Division

6roundwater Samplinq and Analysis

Well Number P-IOSA

6roundwater

Standards, ug/l Analytical Results, ug/l

Volatile Organic

Parameter PAL ES 2/87 7/87 12/88 1189

Methylene chloride 15 150 MA NA 1 2

1,1 - Dichloroethylene 0.024 0.24 A NA x x

1,1 - Dichloroethane 85 850 x NA I A

Chloroform - - A NA A

Carbon tetrachloride x NA

1,2 - Dichloropropane - N NA x

Trichinroethylene (TCE) 0.18 1.8 x NA x 1.2

1,1,2 - Trichloroethane 0.0 O.b x NA x

Dibromochloromethane X NA x X

Tetrachloroethylene 0.1 1 x NA x A

Chlorobenzene x NA x I

Trans-1,2-Dichloroehylene 20 100 NA NA J 0.5

1,2 - Dichloroethane 0.05 0.5 1 NA x 4

1,1,1 - Trichloroethane 40 200 NA A

Bromodichlorosethane - N o

benzene 0.067 0.67 I NA A

Brooorm- - x NA x x

1,1,2,2-Tetracnloroethane - NA x A

Toluene 68.6 343 x NA x

Ethylbenzene 272 1360 x NA x x

Vinyl chloride 0.0015 0.015 39.9 19.1 X x

Total xylene 124 620 1 NA NA x x

1,2-Dichlorobenzene 125 1250 A NA x 6

1,3-Dichlorobenzene 125 1250 * NA x x

1,4-Dichlorobenzene 150 750 1 NA X 4

2-Chloroethylvinyl Ether - - A NA I A

Cis-l,2-Dichloroethylene 10 100 NA NA 2 20

trans-1,3-dichloropropene - N NA A

cis-1,3-dichloropropene x NA x X

Total 1,2-Dichioroethylene - NA NA NA

Bromosethane - NA NA NA

Chloroethane N NA NA NA

Chlorosethane x NA NA NA

Dichloromethane x NA NA NA

Trichlorofluoromethane 698 3490 x NA NA NA

Dichlorodiflouromethane - x NA NA NA

X - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number OW-106B

Groundwater

Standards. eq/I Analytical Results, Sail

Parameter PAL ES 1/87 3187 5/87 7/87 9/67

Inaicators:
COD 25 0.21 (5 6 (5 15

BOD 25 k 6 b 6

Boron 2 0,49 0.08 0.05 0.19

Cond @ 25' 200 982 932 1417 805 856

pH +/-1 6.8 7.06 7.5 7.05 6.87

Hardness 100 - 480 560 490 550 570

Alkalinity 100 - 380 390 380 400 390

NH3-N 2 - 0.15 <0.1 (0.1 0.i 0.1

Public Heaitn

and Welfare:

Chloride 125 250 150 20 21 18 15

Sulfates 125 250 300 180 160 130 170

Chromium 0.005 0.05 <0.005 <0.005 (0.005 00.005

Mercury 0.0002 0.002 <0.0005 <0.0005 <0.0005 (0.0005 10.0005

Lead 0.005 0.05 <0.005 <0.005 (0.005 (0.005 0.005

Cadmium 0.001 0.01 (0.001 <0.001 <0.001 0.001 0.0029

Arsenic 0 005 0.05 1 0(0.005 ;0.005 k0.005 (0.005 '0.005

Dis Iron 0.15 0.3 (0.1 (0.1 0.2 '0.1 0.1

N02+NO3-N 2 10 <0.05 0.05 k0.05 <0.05 0.08

Barium 0.2 1 41 xl (1 (1 (1

Notes:

PAL - Denotes Preventive Action Limit (Increase above background)

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number OW-106B

Groundwater

Standards, ug/1 Analytical Results, ug/1

Volatile Organic

Parameter PAL ES 2/87 12188 1/89

Methylene chloride 15 150 NA x 5

1,1 - Dichloroethylene 0.024 0.24 i1 x

1,1 - Dichloroethane 85 850 x X 0.9

Chloroform A 1 3

Carbon tetracnloride X x x

1,2 - Dichloropropane -

Trichloroethylene (TCE) 0.18 1.8 x x 0.7

1,1,2 - Trichloroethane 0.06 0.6 x x 3

Dibromochliromethane A I

Tetrachloreethylene 0.1 1 I I I

Chlorobenzene -x x I

Trans-l,2-Dichloroethylene 20 100 NA A

1,2 - Dichloroethane 0.05 0.5 i I x 2

1,1 1 - Trichloroethane 40 200 1 x x

Brosodi hlorosethane - - X

Benzene 0,06 7  V.07 x x

Bromoform -

1,1,2,2-Tetrachloroethane - x x A

Toluene 68.6 343 x x I

Ethylbenzene 272 1360 1 1 A

Vinyl chloride 0.0015 0.015 1 1 1

Total xylene 124 620 1 NA x X

1,2-Dichlorobenzene 125 1250 1 X 10

I,3-Dichlorobenzene 125 1250 x 1 8

1,4-Dichlorobenzene 150 750 x I 8

2-Chloroethylvinyl Ether - X x I

Cis-1,2-Dichioroethylene 10 100 NA x 4

trans-1,3-dichloropropene - - x 1 1

cis-1,3-dichloropropene x x x

Total 1,2-Dichloroethylene x NA NA

Bromomethane X NA NA

Chloroethane x NA NA

Chloromethane x NA NA

Dichloromethane x NA NA

Trichlorofluoromethne 698 3490 x NA NA

Dichlorodiflourosethane x NA NA

X - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

6roundwater Samplinq and Analysis

Well Number P-16A

6roundmater Analytical

Standards, ug/l Results, ugil

Volatile Organic

Parameter PAL ES 1e188 1/89

Methylene chloride 15 150 X 9

1,1 - Dichloroethylene u.024 0.24 1 I

1,1 - Dichloroethane 85 850 1 2

Chloroform 5

Carbon tetrachloride I I

1,2 - Dichloropropane -

Trichloroethylene (TCE)i 0.18 1.8 A

1,1,2 - Trichloroethane 0.04 0.6 X 6

Dibromochlorosethane x 3

Tetrachloroethylene 0.1 1 x

Chlorobenzene 2

Trans-1,2-Dichloroethylene 20 100 i x

1,2 - Dichloroethane 0.05 0.5 5

1,1,1 - Trichloroethane i 40 200

BroMooicnloromethane - - x 4

8enzene 0.07 .7 x

Bromoform - - X 2

1,1,2,2-Tetrachloroethane - - X I

Toluene 68.b 343 A A

Ethylbenzene 272 1360 I I

Vinyl chloride 0.0015 0.015 x

Total xylene 124 620 1 4

1,2-Dichlorobenzene 125 1250 I 17

1,3-Dichiorobenzene 125 1250 1 12

1,4-Dichlorobenzene 150 750 x 12

2-Chloroethyivinyl Ether - X I

Cis-1,2-Dichloroethylene 10 100 3 10

trans-1,3-dichloropropene " I A

cis-l,3-dichloropropene I I
Total 1,2-Dichloroetnylene NA NA

Bromosethane NA NA

Chloroethane NA NA

Chloromethane NA NA

Dichlorosethane - NA NA

Trichlorofluoroethane 698 3490 NA NA

Dichlorodiflourosethane NA NA

X - Analyzed for but not detected
NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division
Groundwater Sampling and Analysis

Well Number OW-112B

Groundwoater Analytical
Standards, mg/I Results, fig/I

Parameter PAL ES 12/88 1/89

Indicators:
COD 25 ' 5 <5

BOO 2<- 2
Boron 2 <0.05 0.16

Cond @25' 200 - 1642 1133
PH +/-I - 7.95 8.12

Hardness 100 775 600
Alkalinity 100 524 376

NH3-N 2 - "0.1 <0.1

Public Health

a Welfare:
Chloride 12 5 250 226 '23.5
Sulfates 125 250 201 226

Chromium 0.005 0.05 10.002 10.002

Mercury 10.0002 0.002 (0.0002 (0.0002

Lead 10.005 0.05 0.04 (,0.002

Cadmium 0.001 0.01 <0.001 (0.001
Arsenic 0.005 0.05 /<0.001 0.002

Dis Iron 0.15 0.3 1.87 0.87

N02+NO3-N 2 10 1 (0.05 (0.05

Barium 0.2 1 0.24 0.18

Notes:

PAL - Denotes Preventive Action Limit (Increase above background

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Sfotindmat'er ^3aapling and Analysis

Well Number OW-112D

6roundisater Analytical
Standards, ug/h Results, ug/h

Volatile Organic
Parameter PAL ES 1 12/88 1/89

Methylene chloride 15 ISO

1,1 -Dichloroethylene 0.024 0.24 32 5

1,1 -Dichloroethane 85 850 1 51) 15

Chloroform M
Carbon tetrachloride x

1,2 - Dichlaropropane- x1
Trirnloroethylene fTCE) 0.18 1.8 26 2409

1,1,2 - Trichloroethane 0.06 0.0 A

Dibrosochloramethane -AA

Tetrachlaroethylene 0.1 1 1

Chlorobenzene-- I

Trans-1,2-Dichloroethylene 20 t0o 21 2

1,2 - Dichiaroethane 0.05 0.5 x

1,1,'1 - Trichloroethane 40 200 x

bromodicflioramethane- ,xx

ienzene 0 .067 0.67 3
Brostform- x
1,1,2,2-Tetrachioroethane- AA

Tollhene 68.6 343 :

Ethvlbenzene 272 13460 i x

Vinyl chloride 0.0015 0.015 22 22

Total xylene 124 620 It x

1,2-Dichlorobenzene 125 1250 1 x

l,3-Dichlorobenzene 125 1250 x

l,4-Dichlorobenzone 150 750 x

2-Chloroethylvinyl Ether - x

Cis-1,2-Dichioroothylene 10 100 570 118

trans-1,3-dichloropropene 1 x
cis-l,3-dichlorapropene - x

Total 1,2-Dichloroethylene 1 NA NA

Bromomethane I-NA NA

Chloroethane I-- iNA NA

Chloromethane £-- INA NA

Dichiorooeth~ne -- NA MA

Trichloailuoromethane 698 3490 NA NA

Dichic:'odiflouroatthane I-, NA NA

X Analyzed for but not detected
NA -Not analyzed
PAL - Denotes Preventive Action Limit
El - Denotes Enforcemmnt Standard



0S Army Reserve 84th Division
Groundwater Sampling and Analysis

Well Number P-112A

Groundwater Analytical
Standards, mgii Results, mg/I

Parameter PAL ES 12/88 1/89
Indicators:

COD 2
BOD 25 -

Boron 2 0.06 0.13
Cond @25" 200 - i 1795 1563
PH +/-I 7.63 8.43
Hardness 100 - 773 670
Alkalinity 10o - i 524 382
NH3-N 2 -0.1 (0.1

Puojic Health
and Nelfare-

Chloride 125 2150 !833 195
Sulfates 125 250 12 201
Chromium 10.005 0.05 (0.002 <0.002
Mlercury :0.0002 0.002 ( 0.0002 (0.0002
Lead i0.005 0.05 0.0343 (0.002
Cadmium 0.001 0.01 (0.001 (0.001
Arsenic 0.005 0.05 i.0.001 0.001
Dis Iron 0.15 0.3 1.43 1.81
N02+NO3-N 2 1C- (0.05 (0.05
Barium 1 0.2 1 0.2" 0.18

Notes:

PAL - Denotes Preventive Action Limit tIncrease above background
ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Number P-I12A

Groundwater Analytical

Standards, ug/l Results, ug/I

Volatile Organic

Parameter PAL ES i 12/8 1/89

Methylene chloride 15 150 X x

1,1 - Dicnloroethylene 0.024 0.24 30 46

1,1 - Dichloroetnane 85 850 52 104

Chloroform - I I

Carbon tetrachloride - I

1,2 - Dichlaropropane 36 x I

Trichloroethylene (TCE) 0.18 1.8 36 56

1,1,2 - Trichloroethane 0.06 0.6 1 A

Dib-omochlorometnane x
Tetrachloroethylene 0.1 1 1 1

Chlorobenzene - -X

Trans-l,2-Dichloroethylene 20 100 17 27

1,2 - Dichloroethane 0.05 0.5 I 22

1,1,1 - Trichloroethane 40 200 x x

Bromodichloromethane - - x X

Benzene 0.067 0.67 3 4

Bromoiorm - - x I
1,1,2,2-Tetrachloroethane - x

Toluene 68.6 34

Ethyloenzene 272 1360 i x

Vinyl chloride 0.0015 0.015 x x

Total xylene 124 620 x I

1,2-Dichlorobenzene 125 1250 x x

1,3-Dichlorobenzene 125 1250 1x

1,4-Dicnlorobenzene 150 750 X x

2-Chloroethylvinyl Ether - x x

Cis-1,2-Dichluroethylene 10 100 587 762

trans-1,3-dichloropropene - - I I

cis-1,3-dichloropropene - - I

Total 1,2-Dichloroethylene - - NA NA

Bromomethane - NA NA

Chloroethane - - NA NA

Chloromethane - - NA NA

Dichloromethane - NA NA

Trichlorofluoroethane 698 3490 NA NA

Dichlorodiflouroeethane - NA NA

X - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division
Groundwater Sampling and Inalysis

Well Number UW-113B

Groundwater Analytical

Standards, mgil Results, mq/i

Parameter PAL ES 12/88 1/89

Indicators:
COD 25 - 5 (5

800 '425 - 2(
Boror 2 - 00 0.05

Cond 1 25' 2100 - 1056 860

PH - +-I - i 7.98 8.12

Hardness 100 - 503 478

Alkalinity 100 410 3136

NH3-N 2 - (0.01 0.12

Public Health
ar'A waia

Chloride 125 250 66.4 45.5
sulfates 125 250 13i 131

Chromium i 0.005 0.05 (0.002 (0.002

Mercury :0.0002 0.002 (0.0002 (0.0002

Lead 0.005 0.05 i 0.019 <0.002

Cadmium 0.001 0101 <0.001 (0.001

Arsenic 0.005 0.05 (0.001 0.002

Dig Iron 0.15 0.3 0.08 0.09

N02+NO3-N 2 10 ~ 0.05 <0.05

Barium 0.2 10.18 0.14

Notes:

PAL -Denotes Preventive Action Limit (Increase above background

ES -Denotes Enforcement Standard



US Army Reserve 84th Division

6roundwater Sampling and Analysis

Well Number OW-113B

Groundwater Ana~ytical

Standards, ugil Results, ug/h

Volatile Organic
Parameter PAL ES 1 12188 2/89

Methylene chloride 15 150 x 3

1,1 - Dichloroethylene 0.024 t).24 x

III - Dichloroethane 85 650 I

Chloroiorm x I

Carbon tetrachloride -II

1,2 - Dichloropropane-- I

Tricnloroethylene (ICE) 0.18 1.8 x 1

1,1,2 - rrichloroethane 0.06 0.6 1

Dibrosochlorosethane x x

Tetracnloroethylene 0.1 1 i I

Cnlorobenzene x I

Trrns-1,2-Dichloroothylene 20 t00 0.5 x

1,2 - Dichloroethane 0.05 0.5 x x

1,1,1 - Trichloroethane 40 200 x

Brosodic".1oromethane x

benzene O~~7o,7 I

Bromoiore I

1,1,22-Tetrachloroetmanfe x I

Toluenel bBb 43 x

Ethylbenzene 272 1 3b 6 0
Vinyl hiloride 0.0015 0.015 A

Total xylene t 124 620 1 x

1,2-Dichlorobenzene 125 1250 x x

1,.'-Dichlorobenzene 125 1250 1
1,4~1Ll~rbICAn 750 x

2-Chloroethylvinyl Ether-- I

Cis-1,2-Dichloroethylene to1 100 A 1.7

trans-1,3-dichloropropele t

cis-1,3-dichlorapropele - x

Total 1,2-Dichloroethylene - NA NA

Bromomethane -- NA NA

Chloroethane M A NA

Chloromethane -- NA NA

Dichloromethale M A NA

Trichlorofluorosethane 698 3490 i NA NA

Dichlorodiflouromnthane t NA NA

X - Analyzed for but not detected
NA - Not analyzed
PAL - Denctes r-re'uentive Acti , imit

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

6roundwater Sampling and Analysis

Well Number P-113A

Groundwater Analytical

Standards, gil Results, sgql

Parameter PAL ES 12/88 1"89

Indicators:
COD 25 5 <5

800 25 - ,2 <2

Boron - (0.05 0.05

Cond @ 25' 200 - 1096 1115

pH +1-I - 7.98 9.24

Hardness 100 - 510 634

Alkalinity 100 - 328 426

NH3-N 2 6,l 0.12

Puolic Health

and Welfare:
Chloride 125 250 46 52.6

Sulfates 125 250 325 301

Chromium 0.005 0.05 <0.002 (0.002

Mercury :0.0002 0.002 <0.0002 (0.0002

Lead 0.005 0.05 0.031 (0.002

Cadmlium 0.001 0.01 (0.001 <0.001

Arsenic 0.005 0.05 <0.001 0.001

Dis Iron 0.15 0.3 0,05 <0.05

N02+NO3-N 2 10 0.07 ,0.05

Barium 0.2 1 0.24 0.22

Notes:

PAL - Denotes Preventive Action Limit (Increase above backqround

ES - Denotes Enforcement Standard



US Army Reserve 84th Division

Groundwater Sampling and Analysis

Well Numoer P-II3A

Groundwater Analytical

Standards, ug/l Results, ug/l

Volatile Organic

Parameter PAL ES 12/88 1/89

Methylene chloride 15 150 X 1.5

1,1 - Dichloroethylene 0.024 0.24 x I

1,1 - Dichloroethane 85 850 0.2 X

Chloroform x I

Carbon tetrachloride -x

1,2 - Dichloropropane - - 2 1

Trichloroetnylene (TCE) v.i8 1.0 .1

1,1,2 - Trichloroethane 0.06 0.6 2

Dibromochloromethane - - 3 1

Tetrachloroethylene 0.1 X

Chlorobenzene - I

Trans-1,2-Dichioroethylene 20 100 0.9 A

1,2 - Dichloroethane 0.05 0.5 X X

1., - Trichloroethane 40 200 X X

Brosodichloromethane - X x

Benzene 0.067 0.67 A

Bromoiorm - 4

1,1,2.2-Tetrachloroethne - - x x

Toluene 68.6 343 1

Ethylbenzene 272 1360 A

Vinyl chloride 0.0015 0.015 X 1

Total xylene 124 620 4 X

1,2-Dichlorobenzene 125 1250 15 X

1,3-Dichlorobenzene 125 1250 25

1,4-Dichlorobenzene 150 750 12 X

2-Chloroethylvinyl Ether - - X A

Cis-1,2-Dichloroethylene 10 100 x 10

trans-1,3-dichioropropene - - I

cis-1,3-dichloropropene 2 A

Total 1,2-Dichloroethylene NA NA

Bromomethane NA NA

Chloroethane NA NA

Chloromethane NA NA

Dichloromethane - NA NA

Trichlorofluoromethane 698 3490 NA NA

Dichlorodiflouromethane - - NA NA

I - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit

ES - Denotes Enforcement Standard



Donohue
QUALITY CONTROL REPORT

U.S. Army Reserve 34th Division
(Samples 56-S44-56853,. 56Z70 Analyzed 1/31/89)

CSampLes 56871-56876 AnaLyzed 2/l1.9)

SURROGATE RECOVERIES

% Recovery %Recovery

Sample TrifLuorotoLuene 1,4-DichLorobutane

56344 101 91

56345 101 116

5634-5E 114

56847 139

56840 79 116

56849 88 11l

56850 89 112

56351 101 113

56C252 97 lit

56853 92 114

56870, 81 114

56871 125 131

56872 121

56873 87 107

56874 108 104

56875 381

56876 96 109

3Lank 98 114

Spiked Blank 80 116

Spiked Blank 96 113

Spike Recoveries

% Recovery % Recovery

Compound Spike 1 Spike 2

1,1,1-TrichLoroethane 112 96

CarbontetrachLoride 94 79

Benzene 144 123

1,2-DichLoroethane 105 S

TrichLoroethyLene 141 138

1,4-DichLorobeflzene 145 168



Donohue

Inorganics

(Samples 56070-56S75)

Duplicate Sample Spike Spike Blank External QC

Analyte % RPD % Recovery % Recovery % Recovery

BOD 12 NA 100 103

COD 4 109 90 97

Ammonia
Nitrogen 0 104 102 1C9

Nitrate +
Nitrite 0 94 97 103

Arsenic 12 93 104 93

Barium 0 96 105 103

Boron 0 1C4 102 NA

Cadmium 0 91 104 53

Chromium 10 115 93 102

Iron 1 102 97

Lead 6 100 102 1CC

Mercury 1 81 60 03

Alkalinity 2 95 98

ChLoride 0 100 96 99

Sulfate 2 111 104 106

Hardness 4 111 92 102

Analyses performed in accordance with

procedures approved by the U.S. EPA.

QC Coordinator Date



Donohue

QUALITY CONTROL REPORT

U.S. Army Reserve 84th Division

(SampLes 56004-56012, AnaLyzed 1/3/$9)

(Samples 56046-56052 AnaLyzed 1/4/39)

SURROGATE RECOVERIES

% Recovery % Recovery

SampLe TrifluorotoLuene 1,4-DichLorobutane

56004 97 115

56005 109 13,

56006 108 135

560 07 103 125

56003 108 125

56009 102 125

56010 100 126

56011 105 120

56012 103 125

Clank 56 15

56246 107 1:C;

56047 105 135

56048 107 110

56049 115 90

56050 109 90

56051 101 95

56052 102 95

BLank 81 135

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Anallytical & Field Services
414-458-8711



Donohue

Inorganics
(SampLes 56046-56051)

Duplicate Sample Spike Spike Blank ExternaL QC

Analyte % RPD % Recovery % Recovery % Recovery

SOD 4 NA 94 102

COD 0 102 105 1C4

Ammoni a
Nitrogen 0 96 90 95

Nitrate +
Nitrite 0 94 103 102

Arsenic 0 90 96 97

Barium 13 114 106 88

Boron 0 106 110 NA

Cadmium 0 81 98 113

Chrcmium 0 73 101 10

Iron 4 106 122 115

Lead 0 113 96 9:

mercury 0 108 103 82

Alkalinity 3 106 92 39

Chloride 1 93 95 100

Sulfate 0 103 106 100

Hardness 0 106 93 95

Analyses performed in accordance with

procedures approved by the U.S. EPA.

Q Codinator Date



Donohue

US Army Res. 84th Division

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 12-21-88

NO. 56007 DESCRIPTION ONI01B TAKEN 12-21-88

Color Clear
Odor Yes; sulfur
Turbidity No NTU
pH - Field 7.45 units
Methylene chloride <1 ug/l
1,1 - Dichloroethylene <1 ug/l
1,1 - Dichloroethane 1 ug/l
Chloroform <i ug/1
Carbon tetrachloride <1 ug/l
1,2 - Dichloropropane <1 uq'/l
Trichloroethylene (TCE) <0.5 ug/l
1,1,2 - Trichloroethane <1 ug /l
Dibromochloromethane (1 ug/l
Tetrachloroethylene <1 ug/l
Chlorobenzene <1 ug/l
Trans-l,2-Dichloroethylene (0.5 ug/l
1,2 - Dichloroethane <1 ug/l
1,1,1 - Trichloroethane <1 ug/l
Bromodichloromethane <1 ug/l
Benzene <1 ug/l
Bromoform 1 ug/l1
1,1,2,2-Tetrachloroethane <1 ug/l
Toluene (1 ug/l
Ethylbenzene <1 ug/1
Vinyl chloride <2 ug/1
Total Xylene <2 ug/l
1,2-Dichlorobenzene <1 ug/1
1,3-Dichlorobenzene <1 ug/1
1,4-Dichlorobenzene <1 ug/1
2-Chloroethylvinyl Ether <1 ug/1
Cis-l,2-Dichloroethylene 49 ug/1
trans-i,3-dichloropropene <1 ug/1
cis-l,3-dichloropropene <1 ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR

Donohue Analytical Laboratory I.D." No. 460060920
4738 North 40th Street
Sheboygan, Wisconsin 53083

Anf alyUc8 & F ed So cos - _-jl.."_aa
414-458-8711 Petn-e Date



Donohue

US Army Res. 84th Division

ATITN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 12-21-88

NO. 56006 DESCRIPTION P10lA TAKEN 12-21-88

Color Clear
Odor No
Turbidity No NTU
pH - Field 7.77 units
Methylene chloride <1 ug/ 1
1,1 - Dichloroethylene (1 ug /1
1,1 - Dichioroethane <0.5 ug/ 1
Chloroform (1 ug/l
Carbon tetrachloride <1 ug /1
1,2 - Dichloropropane <1 ug /1
Trichloroethylene (TCE) <0.5 uq/h
1,1,2 --Trichloroethane <1 ugh 1
Dibromochioromethale <1 ug /1
Tetrachloroethylene <1 ug /1
Chlorobenzene (1 ug/l
Trans-i, 2-Dichloroethylene (0.5 ugh 1
1,2 - Dichloroethane (1 ug/ 1

1,1,1 - Trichioroethane (1 ug/ 1
Bromodichioromethane (1 ug/ 1
Benzene (1 ug /1
Bromoform (1 ug/l
1,1,2 ,2-Tetrachloroethane <1 ug/ 1
Toluene <1 ug/ 1
Ethylbenzene <1 ugh 1
Vinyl chloride <2 ug /1
Total Xylene (2 ug /1
1, 2-Dichlorobenzene <1 ug /1
1, 3-Dichlorobenzene <1 ug/ I
1 ,4-Dichlorobenzene <1 ug/ 1
2-Chioroethylvinyl Ether <1 ug/l1
Cis-1,2-Dichloroethylene <0.5 ug /1
trans-l ,3-dichloropropene <1 ug /1
cis-1,3-dichloropropene (1 ug~/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNF

Donohue Analytical Laboratory I.D. No. 460060920
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytcal & Field Services ~Dt
414-458-8711 Po~~taa



Donohue

US Army Res. 84th Division

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 12-21-88

NO. 56005 DESCRIPTION OW102B TAKEN 12-21-88

Color Clear
Odor No
Turbidity No NTU
pH- - Field 7.80 units
Methylene chloride (1 ug /1
1,1 - Dichloroethylene <1 ug /1
1,1 - Dichloroethane 1 ug /1
Chloroform <1 ur/ 1
Carbon tetrachloride <1 ug/h
1,2 - Dichloropropane (1 ugh 1
Trichloroethylene (TCE) 0.6 ug /1
1,1,2 - Tric'.-.oroethane <1 ug /1
Dibromochloromethane <1 ug/ 1
Tetrachioroethylene <1 ug /1
Chlorobenzene <1 ug /1
Trans-i ,2-Dichloroethylene (1 ug/l1
1,2 - Dichioroethane <1 ug! 1
1,1,1 - Trichloroethane <1 ug/ 1
Bromodichioromethane <1 ug' 1
Benzene 1 ug /1
Bromof arm (1 ugi 1
1.1,2, 2-Tetrachloroethane (1 ug /1
Toluene (1 ug/ 1
Ethylbenzene <1 ug/ 1
Vinyl chloride <2 ug/ 1
Total Xylene 2 ug/l1
1 ,2-Dichlorobenzene <1 ug/ 1
1, 3-Dichlorobenzene (1 ug /1
1, 4-Dichlorobenzene (1 ug /1
2-Chioroethylvinyl Ether (1 ug/l1
Cis-1,2-Dichloroethylene 11 ug /1
trans-i, 3-dichioropropene Q1 ug/ 1
cis-1 ,3-dichloropropene <1 ugh 1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR

Donohue Analytical Laboratory I.D; No. 460060920
4738 North 40th Street
Sheboygan, Wisconsin 53083

AnsAltial & Field 'Aervceu r Zae414.458-8711 Poet naer4 Date



Donohue

US Army Res. 84th Division

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 12-21-88

NO. 56004 DESCRIPTION P102A TAKEN 12-21-88

Color Light gray
Odor No
Turbidity Yes NTU
pH - Field 7.86 units
Methylene chloride <1 ug/l
1,1 - Dichloroethylene <1 ug/l
1,1 - Dichloroethane 2 ug/l
Chloroform <1 ug/l
Carbon tetrachloride <1 ug/l
1,2 - Dichloropropane (1 ug/l
Trichloroethylene (TCE) (0.5 ug/l
1,1,2 - Trichloroethane <1 ug/l
Dibromochloromethane 3 ug/l
Tetrachloroethylene <1 ug/l
Chlorobenzene <1 ug/l
Trans-i,2-Dichloroethylene <1 ug/l
1,2 - Dichloroethane <1 ug/l
1,1,1 - Trichloroethane <1 ug/l
Bromodichloromethane (1 ug/l
Benzene <1 ug/l
Bromoform 5 ug/l
1,1,2,2-Tetrachloroethane <1 ug/1
Toluene <Q ug/l
Ethylbenzene <1 ug/l
Vinyl chloride <2 ug/l
Total Xylene 5 ug/l
1,2-Dichlorobenzene 10 ug/l
1,3-Dichlorobenzene 15 ug/1
1,4-Dichlorobenzene 8 ug/l
2-Chloroethylviny- Ether Q '1g/1
Cis-i,2-Dichloroethylene 8 ug/l
trans-i,3-dichloropropene 1 ug/l
cis-l,3-dichloropropene 3 ug/l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR

Donohue Analytical Laboratory I.D. No. 460060920
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical A Feld Serces..
414-458-8711 ProJct M~ager Date



Donohue

US Army Res. 84th Division

ATT'N: Mr. Dave Voight-

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 12-21-88

NO. 56011 DESCRIPTION OW105B TAKEN 12-21-88

Color Clear
Odor No
Turbidity No NTU
P- fileld 7.76 units

Methylene chloride Ui ug /1
1,1 - Dichloroethylene (1 ug/h
1,1 - Dichioroethane (0.5 ug /1
Chloroform (1 ug /1
Carbon tetrachloride (1 ug /1
1,2 - Dichloropropane (1 ug /1
Trichioroethylene (TCE) (0.5 uq/ 1
1,1,2 - Trichloroethane <1 ugh 1
Dibromochioromethane (1 ug /1
Tetrachioroethylene (1 ugh1
Chlorobenzene <1 ugh 1
Trans-i, 2-Dichloroethylene (0.5 ug/ 1
1,2 - Dichioroethane <1 ugh 1
1,1,1 - Trichloroethane (1 ug /1
Bromodichioromethane (1 ug/ 1
Benzene (1 ug /1
Bromoform (1 ug/ 1
1,1,2, 2-Tetrachioroethane (1 ag/l1
Toluene (1 ug /1
Ethylbenzene (1 ug/ 1
Vinyl chloride (2 ugh 1
Total Xylene <2 ugh 1
1 ,2-Dichlorobenzene <1 ug /1
1, 3-Dichlorobenzene (1 ug/ 1
1 ,4-Dichlorobenzene <1 ug /1
2-Chioroethyivinyl Ether <1 ug/ 1
Cis-1,2-Dichloroethylene (0.5 tag/i
trans-i ,3-dichioropropene <1 ug/h
cis-1,3-dichloropropene (1 ug /1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the Stnte of Wisconsin DNP

Donohue AnalyticalLabr ,oy602
4738 North 40th Street 1 o 4 0
Sheboygan, Wisconsin 53083

AflItIla& Field Servces Pr' ec Manager Date
414-458-8711



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56049-
DESCRIPTION: PII2A

Total BOD5 <3 mg/i
Total COD <5 mg/1
Ammonia Nitrogen <0.1 mg/l
Nitrate+Nitrite Nitrogen <0.05 mg/l
Arsenic Q1 ug/l
Barium 200 ug/l
Boron 60 ug/l
Cadmium (1 ug/l
Chromium <2 ug/l
Iron 1,430 ug/l
Lead 4) ug/l
Mercury (0.2 ug/1
Alkalinity 524 mg/l
Total Hardness 773 mg/1
Chloride 183 mg/l
Sulfate 192 mg/i
Color Clear
Odor No
Turbidity No NTU
Specific Conductance-Field 1,795 umhos/cm
pH - Field 7.63 units
Methylene chloride <1 ug/1
1,1 - Dichloroethylene 30 ug/1
1,1 - Dichloroethane 52 ug/1
Chloroform (1 ug/l
Carbon tetrachloride <1 ug/l
1,2 - Dichloropropane <1 ug/1
TrIchloroethylene (TCE) 36 ug/1
1,1,2 - Trichloroethane (1 ug/1
Dibromochloromethane <1 ug/1
Tetrachloroethylene <1 ug/1
Chlorobenzene <1 ug/1
Trans-i,2-Dichloroethylene 17 ug/1
1,2 - Dichloroethane <1 ug/1

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DN!
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical A Moeld Servicos
414-458-8711 -4-

Project Manager Date



Donohue

US Army Reserve 84th Div.

ATT'N: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 1'2-22-88

SAMPLE NO: 56049
DESCRIPTION: P112A

1,1,1 - Trichioroethale (1 ug /1

Bromodichioromethane (1 ug/ 1

Benzene 3 ug/ 1
Bromof arm <1 Ug/l

1,1,2, 2-Tetrachioroethaie (1 ug /1

Toluenie (1 ug /1
Ethylbenzene (1 ug /1

Vinyl chloride (2 ug /1

Total Xylene <2 ug/ 1

1, 2-Dichlorobenzene <1 ugl 1

1, 3-Dichlorobenzene (1 ug/ 1

1, 4-Dichlorobenzene (1 ug/ 1
2-Chloroethylvinyl Ether (1 ug /1

Cis-1,2-Dichloroethylene 587 ug/ 1
trans-1,3-dichloropropene (1 ug/ 1
cis-l ,3-dichloropropene <1 ug /1
Temperature 48 degrees F

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.

4738 North 40th Street Certified by the State of Wisconsin DNF
Sheboygan, Wisconsin 53083 Laborat ry I.D. No. 460060920

Analytical & Field Setvices
414-458-8711

Project Manager Date



Donohue

US Army Reserve 84th Div.

ATTIN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO:
DESCRIPTION '( 13

Total BOD5 (2 mg/i
Total COD (5 Mg /1
Ammonia Nitrogen <0.1 mg/i
Nitrate+Nitrite Nitrogen (0.05 mg/i
Arsenic (1 ug/ 1
Barium 180 ug /1
Boron (50 ug /1
Cadmium <1 .ughl

Chromium (2 ug/ 1
Iron 80 ug/h
Lead -ugh 1
Mercury (0.2 ug/ 1
Alkalinity 410 mg/i
Total Hardness 503 mg/i
Chloride 66.4 Mg/i
Sulfate 138 mg/i
Color Gray silty
Odor No
Turbidity Yes NTU
Specific Conductance-Field 1,056 umhos /cm
PH- - Field 7.98 units
Methylene chloride (1 ug/h
1,1 - Dichloroethylene <1 ug/h
1.1 - Dichloroethane <0.5 ug /1
Chloroform (1 ug /1
Carbon tetrachloride <1 ug/ 1
1,2 - Dichloropropane <1 ug/ 1
Trichioroethylene (TCE) (0.5 ug/ 1
1,1,2 - Trichloroethane (1 ug /1
Dibrosochloromethane (1 ug /1
Tetrachioroethylene <1 ug/ 1
Chlorobenzene <1 ug/ 1
Trans- , 2-Dichioruethylene 0.5 ug/ 1
1,2 - Dichioroethane <1 ug/ 1

Analyses performed in accordance with

Donahue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DrJF
Sheboygan, Wisconsin 53083 Laborato y I..N.460060920

Analyftcal & Field Services !,

414.458-8711

Project Manager Date



Donohue

US Army Reserve 84th Div.

ATT'N: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56047
DESCRIPTION: OW113B

1,1,1 - Trichioroethane (1 ug /1
Bromodichioromethane (1 ug /1
Benzene (1 ug/h
Bromof orm (1 ug/h
1,1,2,2-Tetrachioroethane (1 uq/ 1
Tol uene (1 ug/h
Ethylbenzene (1 ug/ 1
Vinyl chloride (2 ug /1
Total Xylene <2 ug/ 1
1,2-Dichlorobenzene (1 ugh1
1, 3-Dichlorobenzene 1 ugh].
1 ,4-Dichlorot'enzene <1 ugh 1
2-Chloroethy'-:inyl Ether (1 ug/ 1
Cis-1,2-Dichloroethylene <0.5 ug /1
trans-1,3-dichloropropene (1 ug /1
cis-l ,3-dichloropropene <1 ug/h
Temperature 48 degrees F

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DNI1
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical & Field Service. /

414-458-8711

Project Maager Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56046
DESCRIPTION: PI13A,-

Total BODS <2 mg/l

Total COD 5 mg/i

Ammonia Nitrogen <0.1 mg/i

Nitrate+Nitrite Nitrogen 0.07 mg/l

Arsenic <1 ug/l

Barium 240 ug/l

Boron <50 ug/l

Cadmium <1 ug/l

Chromium <2 ug/l

Iron <50 ug/1

Lead 31 uq/1

Mercury <0.2 uq/l

Alkalinity 328 mg/l

Total Hardness 510 mg/i

Chloride 46.0 mg/i

Sulfate 325 mg/l

Color Gray

Odor No
Turbidity Yes NTU

Specific Conductance-Field 1,096 umhos/cm

pH - Field 7.98 units

Methylene chloride <1 ug/l

1,1 - Dichloroethylene <1 ug/l

1,1 - Dichloroethane 0.2 ug/l

Chloroform (i ug/1

Carbon tetrachloride <1 ug/l

1,2 - Dichloropropane 2 ug/l

Trichloroethylene (TCE) (0.5 ug/1

1,1,2 - Trichloroethane 2 ug/l

Dibromochloromethane 3 ug/1

Tetrachloroethylene (i ug/l

Chlorobenzene (1 ug/1

Trans-l,2-Dichloroethylene 0.9 ug/l

1,2 - Dichloroethane <1 ug/l

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.

4738 North 40th Street Certified by the State of Wisconsin DNI

SheboyganWisconsin5383 Laboratory I.D. No. 460060920

Analy tal & Field Services

414458-8711 -~Mnae Date-



Donohue
1

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

' PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: c35604 T-
DESCRIPTION: P112A

Total BODS <3 mg/.
Total COD <5 mg/l
Ammonia Nitrogen (0.1 mg/i
Nitrate+Nitrite Nitrogen <0.05 mg/l
Arsenic (1 ug/l
Barium 200 ug/l
Boron 60 ug/l
Cadmium <1 ug/l
Chromium <2 ug/
Iron 1,430 ug/1
Lead 3) ug/l
Mercury <0.2 ug/l
Alkalinity 524 mg/i
Total Hardness 773 mg/i
Chloride 1B3 mg/i
Sulfate 192 mg/i
Color Clear
Odor No
Turbidity No NTU
Specific Conductance-Field 1,795 umhos/cm
pH - Field 7.63 units
Methylene chloride <1 ugl
1,1 - Dichloroethylene 30 ug/l
1,1 - Dichloroethane 52 ug/l
Chloroform (i ug/l
Carbon tetrachloride (1 ug/l
1,2 - Dichloropropane (1 ug/l
Trichioroethylene (TCE) 36 ugh 1
1,1,2 - Trichloroethane <1 ug(1( Dibromochloromethane 1 ug/1
Tetrachloroethylene (I ug/l
Chlorobenzene <1 ug/l
Trans-i,2-Dichloroethylene 17 ug/1
1,2 - Dichloroethane <1 ug/l

Analyses performed in accordance with
Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin D1
Sheboygan, Wisconsin 53083  Laboratory I.D. No. 460060920

AnalYtical & Field Services--f 414-458-8711

Prdoject Manager Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56049
DESCRIPTION: P112A

1,1,1 - Trichloroethane <1 ug/l
Bromodichloromethane <1 ug/l
Benzene 3 ug/l
Bromoform <1 ug/1
1,1,2,2-Tetrachloroethane <1 ug/l
Toluene <1 ug/l
Ethylbenzene <1 ug/l
Vinyl chloride -<2 ug/1
Total Xylene <2 ug/l
1,2-Dichlorobenzene <1 ug/l
1,3-Dichlorobenzene <1 ug/l
1,4-Dich4Iorobenzene <1 ug/l
2-Chloroethylvinyl Ether (1 ug/l
Cis-1,2-Dichloroethylene 587 ug/l
trans-l,3-dichloropropene (Q ug/l
cis-i,3-dichloropropene <1 ug/l
Temperature 48 degrees F

Analyses performed in accordance with
Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DN
Sheboygan, Wisconsin 53083 Laborat ry I.D. No. 460060920

Analytical & Field Services i7
414-458-8711

roJect Manager Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO : "-

Total BOD5 (2 mg/i
Total COD <5 mg/i
Ammonia Nitrogen <0.1 mg/i
Nitrate+Nitrite Nitrogen (0.05 mg/i
Arsenic (1 ug/ 1
Barium 180 ug /1
Boron (50 ug/ 1
Cadmium (1 ug/h
Chromium (2 ug/ 1
Iron 80 ug/ 1
Lead TJug/ 2
Mercury (0.2 ug /1
Alkalinity 410 mg/i
Total Hardness 503 mg/i
Chloride 66.4 mg/i
Sulfate 138 mg/i
Color Gray silty
Odor No
Turbidity Yes NTTJ
Specific Conductance-Field 1,056 umhos/cm
PH - Field 7.98 -units
Methylene chloride U1 ug/ 1
1,1 -Dichioroethylene (1 uq/ 1.1 1,1 -Dichloroethane (0.5 ug /1
Chloroform <1 ug /1
Carbon tetrachloride (1 ug/h
1,2 - Dichioropropane <1 ug/ 1
Trichloroethylene (TCE) (0.5 ug /1
1,1,2 - Trichioroethane <1 ug /1
Dibromochloromethane (1 ug /1
Tetrachioroethylene (1 ug /1
Chlorobenzene (1 ugh 1
Trans- , 2-Dichioroethylene 0.5 ug /1
1,2 - Dichioroethane <1 ug/ 1

Analyses performed in accordance with
Donohue Analyticaf procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DlI*
Sheooygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical & Field Services

Project Manager Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56047
DESCRIPTION: ON113B

1,1,1 - Trichioroethaie (1 ug /1
Bromodichioromethane (1 ug /1
Benzene (1 ug/ 1
Bromoform (1 ug/ 1
l,1,2,2-Tetrachloroethaie <1 ug/h
Toluene (1ug /1
Ethylbenzene (1ug/ 1
Vinyl chloride (2 ug /1
Total Xylene (2 ug /1
1,2-Dichlorobenzene <1 ugh1
1 ,3-Dichlorobenzene (1 ug/h
1 ,4-Dichlorobenzene <1 ug /1
2-Chloroethy-L.;:inyl Ether (1 ug /1
Cis-1,2-Dichloroethylene (0.5 ug/ 1
trans-l, 3-dichioropropene (1 uql I
cis-1 ,3-dichloropropene (1 ug /1

Temperature 48 degrees F

Analyses performed In accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin D1N
ShebOYgan, Wisconsin 53083 Laboratory I.D. No. 460060920

414-458-8711

anje ager Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMIPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56046
DESCRIPTION: Pll3A--

Total BOD5 (2 mg/i

Total COD 5 mg/i

Ammonia Nitrogen <0.1 mg/I.

Nitrate+Nitrite Nitrogen 0.07 mg/i

Arsenic (<. ug/ 1

Barium 240 ugl 1

Boron <50 ug /1

Cadmium (1 ug (1

Chromium (2 ug/.i

Iron (50 ug /1

Lead 31 ug /1

Mercury < 0.2 Ug /1

Alkalinity 328 mg/i

Total Hardness 510 mg/i

Chloride 46.0 'mg/i

Sulfate 325 mg /i

Color Gray
Odor No
Turbidity Yes NTU

Specific Conductance-Field 1,096 umhos /cm

pH - Field 7.98 units

Methylene chloride (1 ug /1

1,1 - Dichioroethylele (1 ug /1

1.1 - Dichioroethane 0.2 ugh1

Chloroform (1 ug/ 1

Carbon tetrachloride <1 uq/h

1.2 - Dichioropropane 2 ug /1

TrichloroethylerlC (TCE) (0.5 ug 1

1,1,2 - Trichioroethane 2 ug/ 1

Dibromochloromfethale 3 ug /1

Tetrachioroethylele (1 ug /1

Chlorobenzene (1 ug /1

Trans-i, 2-Dichloroethylene 0.9 ug /1

1,2 - Dichioroethane (1 ugh 1
Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.

4738 North 40th Street Certified by the State of Wisconsin DE

Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical & Field Services
414-458-8711

Maj~cfnager Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56046
DESCRIPTION: P13A

1,1,1 - Trichloroethane <1 ug/l
Bromodiclloromethane <1 ug/l
Benzene <1 ug/l
Bromoform 4 ug/l
1,1,2,2-Tetrachloroethane <1 ug/l
Toluene <1 ug/l
Ethylbenzene <1 ug/l
Vinyl chloride <2 ug/l
Total Xylene 4 ug/l
1,2-Dichlorobenzene 15 ug/l
1,3-Dlchlorobenzene 25 ug/l
1,4-Dichlorobenzene 12 ug/l
2-Chloroethylvinyl Ether <1 ug/l
Cis-l,2-Dichloroethylene <0.5 ug/l
trans-l,3-dichloropropene 1 ug/l
cis-l,3-dichloropropene 2 ug/l
Temperature 48 degrees F

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin D1
Sheboygan, Wisconsin 53083 Laboratory .D. No. 460060920

Analytical & Field Services
414-458-8711 --------

Projec Maager Date



Donohue

US Army Res. 84th Division

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 12-21-88

NO. 56012 DESCRIPTION Field Blank TAKEN 12-21-88

Color NA
Odor NA
Turbidity NA NTU
pH8-Field NA units
Methylene chloride (1 ug /1
1,1 - Dichloroethylene <1 ug/h
1,1 - Dichloroethane <0.5 ug /1
Chloroform <1 ug/ 1
Carbon tetrachloride <1 ug /1
1,2 - Dichioropropane (1 ug /1
Trichloroethylene (TCE) (0.5 ug! 1
1,1,2 - Trichloroethane (1 ug /1
Dibromochloromethane <1 ug /1
Tetrachioroethylene <1 ug/ 1
Chlorobenzene (1 ug/ 1
Trans-1,2-Dichloroethylene (0.5 ug/ 1
1,2 - Dichloroethane (1 ug /1
1,1,1 - Trichioroethane (1 ughl
Bromodichioromethane (1 ug /1
Benzene <1 ug/ 1
Bromoform (1 ug/l
1,1,2, 2-Tetrachloroethane <1 ug'/1
Toluene <1 ug/ 1
Ethylbenzene (1 ug/h
Vinyl chloride (2 ug /1
Total Xylene <2 ug/ 1
1, 2-Dichlorobenzene <1 uc /1
1, 3-Dichlorobenzene <1 ug /1
1 ,4-Dichlorobenzene (1 ug/ 1
2-Chioroethylvinyl Ether <1 ug/l1
Cis-i, 2-Dichioroethylene <0. 5 ug/l1
trans-1,3-dichloropropene <1 ug/ 1
cis-l,3-dichloropropene <1 ug /1

Analyses performed in accordance with
procedures approved by the U.S. EPA.

Donoue AalytcalCertified by the State of Wisconsin DrNDoohe nlyiclLaboratory I.D. No 46060920
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services------414-458-8711 Dat



Donohue

US Army Reserve 84th Div.

i ATTN: Mr. Dave Voight

I PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56048
DESCRIPTION: 114A

Total BOD5 <2 mg/l
Total COD <5 mg/l
Ammonia Nitrogen <0.1 mg/l
Nitrate+Nitrite Nitrogen <0.05 mg/i

Arsenic 1 ug/l
Barium 150 ug/l
Boron (50 ug/l

Cadmium (1 ug/1

Chromium <2 ug/1
Iron <50 ugl
Lead 19 ug/1

Mercury (0.2 ug/l
Alkalinity 450 mg/i
Total Hardness 500 mg/i

Chloride 67.6 mg/l
Sulfate 136 mg/i

I Color Gray silty
Odor No
Turbidity Yes NTU

I Specific Conductance-Field 1,056 umhos/cm
pH - Field 7.98 units
Methylene chloride <1 ug/l

1,1 - Dichloroethylene <1 ug/l

1,1 - Dichloroethane <0.5 ug/l
Chloroform <1 ug/l
Carbon tetrachloride <1 ug/l

I 1,2 - Dichloropropane <1 ug/l
Trichloroethylene (TCE) <1 ug/1

1,1,2 - Trichloroethane <1 ug/1
Dibromochloromethane <1 ug/l
Tetrachloroethylene <1 ug/1
Chlorobenzene <1 ug/1

Trans-i,2-Dichloroethylene <0.5 ug/1
1,2 - Dichloroethane <1 ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.

Donohue Analytical Certified by the State of Wisconsin DI
4738 North 40th Street Laborato y I.D. No. 460060920
Sheboygan, Wisconsin 53083 / y /

Analytical & Field Services --- Dt
414-458-8711 ....- e

Proc anager Date



Donohue

US Army Reserve 84th Div.

ATT'N: Mr. Dave Voight

PROJECT NUMBER: 15977,007
COLLECTION DATA: Collected by DonohueI SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56048

DESCRIPTION: 114A

1 1,1,1 - Trichioroethale (1ug/1

Bromodichioromethale (1 ug /1

Benzene (1 ugf]I Bromof orm (3. ug/ 1

1,1,2, 2-Tetrachloroethale (I ug/13

Toluene (1 ug /1I Ethylbenzene <1 ug /1

Vinyl chloride <2 ug/ I

Total Xylene -<2 
ug /1

1 ,2-Dichlorobenzele (1 ug/h

1,3-Dichlorobenzele <1 ug/h

1 ,4-Dichlorobenzele (1 ug /1I 2-Chloroethylvirlyl Ether (1 ug /1

Cis-1,2-Dichloroethylene (0.5 ug /1

trans-1,3-dichloropropele (1 ug/l1

cis-l ,3-dichloropropele (1 ug /1

j Temperature 48 degrees F

Analyses performed in accordance with

Donohue Analytical procedur-s approved by the U.S. EPA.

4738 North 40th Street Certified by the State of Wisconsin DN

Sheboygan, Wisconsin 53083 Laborator 21.D. No. 460060920

Analytical & Field Services //I ~414-458-8711 -

Project anag r Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56051
DESCRIPTION: Field Blank

Total BOD5 2 mg/1
Total COD <5 mg/l
Ammonia Nitrogen <0.1 mg /1
Nitrate+Nitrite Nitrogen <0.05 mg/l
Arsenic <1 ug/1
Barium <100 ug/1
Boron <50 ug/1
Cadmium <1 ug/1
Chromium <2 ug/1
Iron 60 ug/

Lead <2 ug/l
Mercury <0.2 ug/1
Alkalinity . <5.0 Mg/1

Total Hardness <5.0 mg/i
Chloride (0.50 mg/i
Sulfate <2.0 mg/1
Color NA
Odor NA
Turbidity NA NTU
Specific Conductance-Field NA umhos/cm
pH - Field NA units
Methylene chloride <1 ug/l
1,1 - Dichloroethylene <1 ug/1

1,1 - Dichloroethane <0.5 ug/1
Chloroform <1 ug/l
Carbon tetrachloride <1 ug/1
1,2 - Dichloropropane <1 ug/1
Trichloroethylene (TCE) <1 ug/1
1,1,2 - Trichloroethane <1 ug/1

Dibromochloromethane (1 ug/1
Tetrachloroethylene <1 ug/1
Chlorobenzene <1 ug/1
Trans-i,2-Dichloroethylene 0.8 ug/1
1,2 - Dichloroethane <1 ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.

Donohue Analytical Certiflcd by the State of Wisconsin DNV.
4738 North 40th Street
Sheboygan, Wisconsin 53083 Labora5 ory I.D. No. 460060920

Analyftal & Field Services 
A__

414-458-8711 - -

Projec Manager Date



Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56051
DESCRIPTION: Field Blank

1,1,1 - Trichioroethane (1 ug/h
Bromodichioromethane <I lug/ 1
Benzene (1ug 1
Bromof orm (ug/ 1
1,1,2, 2-Tetrachioroethane (1 ug /1
Toluene (1 ug/h
Ethylbenzene U1 ug /1
Vinyl chloride <2 ugh 1
Total Xylene (2 ug/ 1
1,2-Dichlorobenzene (1 ug/-l
1,3-Dichlorobenzene (1 ug/ 1
1 ,4-Dichlorobenzene <1 ug /1
2-Chloroethy--,vinyl Ether (1 ug! 1
Cis-i ,2-Dichloroethylene 7 ugh 1
trans-1,3-dichloropropene (1 ug/l1
cia-i ,3-dichloropropene (1 ugl 1
Temperature NA F

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DE~
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical & Field Services/
414-458-87114/

Project Manager Date



Donohue

US Army Reserve 84th Div.

ATT'N: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56052
DESCRIPTION: Trip Blank

Methylene chloride (1 ug! 1
1,1 - Dichioroethylene (1 ug/ 1
1,1 - Dichloroethane (0.5 ug /1
Chloroform <1 ug /1
Carbon tetrachloride (1 u'/ 1
1.2 - Dichioropropane <1 ug /1
Trichioroethylene (TCE) (1 ug /1
1,1,2 - Trichloroethane <1 ug/l1
Dibromochloromethane (1 ug/ 1
Tetrachloroethylene (1 ug/ 1
Chlorobenzene (1 ug /1
Trans-l ,2-Dichloroethylene (0.5 ug /1
1,2 - Dichloroethane (1 ug /1
1,1,1 - Trichloroethane (1 ug /1

Bromodichloromethane (1 ug/1
Benzene <1 ug/ 1
Bromoform (1 ug/ 1
1,1,2, 2-Tetrachloroethane <1 ug /1
Toluene (1 ug/h
Ethylbenzene <1 ug/ 1
Vinyl chloride <2 ug /1
Total Xylene (2 ug /1
1,2-Dichlorobenzene <1 ug /1
1,3-Dichlorobenzene <1 ug/ 1
1 ,4-Dichlorobenzene <1 ug! 1
2-Chioroethylvinyl Ether <1 ug /1
Cis-1,2-Dichloroethylene (0.5 u*/ 1
trans- , 3-dichloropropene (1 ugh 1
cis-l,3-dichloropropene <1 ug /1

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DNI
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical &. Field Services
414-458-8711

Proec anager Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

).56845 DESCRIPTION ON101B TAKEN 01-23-89

Methylene chloride 2 ug/l1

1,1 - Dichioroethylele <1 ug /1

1,1 - Dichioroethale 3 ug /1

Chloroform (1 ug /1

Carbon tetrachloride (1 ug /1

1,2 - Dichioropropale <1 ug/l1

Trichloroethylele (TCE) (0.5 ug /1

1,1,2 - Trichioroethale (1 ug /1

Dibromochlorolnethafle <1 u'/ 1

Tetrachioroethylele (1 ug! 1

Chlorobenzene (<. ug I j

Trans-l,2-Dichloroethylele <0.5 ug /1

1,2 - Dichioroethane (1 ug/ 1

1,1,1 - Trichioroethane (1 ug/ 1

Bromodichioromethale (1 ug /1

Benzene (1 ug /1

Bromoform (1 ug/l1

1,1,2, 2-Tetrachioroethale <1 ug /1

Toluene <1 ug/ 1

Ethylbenzene (1 ug/l1

Vinyl chloride (2 ug /1

Total Xylene (2 ug /1

1 ,2-Dichlorobenzele (1 ughl

1, 3-DichiorobefiZene <1 ug/ 1

1, 4-Dichlorobenzene (1 ug /1

2-Chloroethylvilyl Ether (1 ug/l

CLs-1,2-Dichloroethylefle 86 ug/l1

trans-i .3-dichloropropele (1 ugh 1

cis-1,3-dichloropropene <1 ug/h

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.

4738 North 40th Street Certified by the State of Wisconsin DM1

Sheboygan, Wisconsin 53083 Laborator I.D. No. 460060920

Analytical & Field Services -

414-458-8711 
- -a ePr jectiange Date



Donohue

U.S. Army Reserve

ATT"N: Mr. Dave Voight

PROJECT NUM4BER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

).56844 DESCRIPTION P101A TAKEN 01-23-89

Methylene chloride 6 ug/ 1

1,1 - Dichioroethylefle <1 ug/ 1

1,1 - Dichioroethafle (0.5 ug /1

Chloroform (1 ug /1

Carbon tetrachloride <1 ug/h

1,.2 - Dichioropropale <1 Ug/ 1

Trichloroethylele (TCE) (.0.5 ug/ 1

1,1,2 - Trichloroethale (1 ug /1

Dibromochloromfethale (1 ug /

Tetrachioroethylene <1. ugh 1

Chlorobeflzene (I ug/ 1

Trans-1,2-Dichloroethyele (0.5 Ug /1

1,.2 - Dichioroethale 2 ug /1

1,1,1 - Trichioroethale (1 ug /1

BromodichlorOmethane (1 ug /1

Benzene (1 ugh).

Bromof orm (1 ugh 1

1,1,2,2-Tetrachloroethale <1 ug /1

Toluene (1 ug /1

Ethylbenzene (1 Uq/1

Vinyl chloride <2 ug/h

Total Xylene (2 Ug /1

1,2-Dichlorobenzele <1 ug /1

1 ,3-Dichlorobenzene <1 ug /]

1 ,4-Dichlorobelzerle 3 Ug /1

2-Chloroethylvilyl Ether (1 ug /

C13-1 ,2-Dichloroethylenle (0. 5 ug /1

trans-i ,3-dichloropropele (1 ug/ 1

cis-1,3-dich1oropropele (1 Ug /1

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.

4738 North 40th Street Certified by thc State of Wisconsin DN
Sheboygan, Wisconsin 53083 Laboratory I .D;. 060920

Analytical & Field Services
414-458-8711

Proj ct )4 nager Date



Donohue

U.S. Army Reserve

I ATTN: Mr. Dave Voight

- PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

INO. 56846 DESCRIPTION OK102B TAKEN 01-23-89

I Methylene chloride 3 ug /1
1,1 - Dichloroethylene <1 ug /1
1,1 - Dichloroethane 3 ug/ 1
Chloroform (1 ug/ 1I Carbon tetrachloride (1 ug /1
1,2 - Dichioropropane <1 ug /1
Trichioroethylene (TCE) (0.5 ug /1I 1,1,2 - Tzichloroethane (1 ug /1
Dibromochloromethane (2 ug /1
Tetrachioroethylene (1 ug /1
Chlorobenzene (1 ug/ 1I Trans-i ,2-Dichloroethylene (0.5 ug/ 1
1,2 - Dichioroethane (1 ug /1
1,1,1 - Trichloroethane (1 ug/hI Bromodichioromethane (1 ug /1
Benzene <1 ug /1
Bromof arm (1 14/i
1,1,2,2-Tetrachioroethane (1 ug /1I Toluene (1 ug /1
Ethylbenzene (1 ug /1
Vinyl chloride <2 ug /1I Total Xylene (2 ug /1
1 ,2-Dichlorobenzene <1 ug /1
1, 3-Dichlorobenzene <1 ug /1I l 4-Dichlorobenzene <1 ug/ 1
2-Chioroethylvinyl Ether <1 ug/ 1
Cis-1,2-Dichloroethylene 16 ug/l1
trans-i .3-dichloropropene <1 ug/ 1I cis-1,3-dichloropropene <1 ug/l

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DNF
Sheboygan, Wisconsin 53083 Laborat ry I.D. No. 460060920

* Analytical & Field Services
414.458-8711 :" -r4

-P7ojec M anagr Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

1456847 DESCRIPTION P102A TAKEN 01-23-89

Methylene chloride 10 ug/ 1

1,1 - Dichioroethylele (1 ug /1

I 1,1 - Dichioroethale 7 Ug/ 1

Chloroform <1 ug /1

Carbon tetrachloride <1 ug /1

1,2 - Dichioropropale (1 ug /1

Trichioroethylele (TCE) 8 ug /1

1,1,.2 - Trichioroethale 5 ug /1.

Dibromochioromethane 2 ug/h

Tetrachloroethylele <1 ug /1

Chlorobenzene 3 ug/ 1

Trans-i ,2-Dich""loroethylele (0.5 ug /1

I 1,2 - Dichioroethale 5 ug! 1
1,1,1 - Trichioroethale (1 ug /1

Bromodichloromethale 5 ug/ 1

Benzene <1 ug /1

Bromoform (1 ug /1

1 ,1,2,2-Tetrachloroethale (1 ugj/1

Toluene (1 ug /1

Ethylbenzefle (1 ug /1

Viy chloride <2ug /1
Total Xylene 5 ugh I

I 1 ,2-Dichlorobelzefe 18 ug/ 1

1,3-Dichlorobelzee 14 ug /1

1 ,4-.Dichlorobeflzefl 14 ug /1

2-Chioroethylvilyl Ether (1 ugl 1

Cjs-1,2-DichloroethyCflC 30 ug /1
trans-i, 3-dichioropropele (1 ug /1

cis-1,3-dichloropropeflC <1 ug 11

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.

4738 North 40th Stret Certified by the State of Wisconsin DNR

Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analyticall & Field Services 
2 c-

414-458-8711 
4-Pte,



Donohue

' U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

NO. 56850 DESCRIPTION ON105B TAKEN 01-23-89

Methylene chloride 7 ug/l
1,1 - Dichloroethylene <1 ug/1
1,1 - Dichloroethane 4.8 ug/l
Chloroform <1 ug/l
Carbon tetrachloride 3 ug/l
1,2 - Dichloropropane <1 ug/l
Trichloroethylene (TCE) 3.1 ug/l
1,1-,2 - Trichloroethane 3 ug/l
Dibromochloromethane (1 ug/27
Tetrachloroethylene 2 ug/1
Chlorobenzene 2 ug/1
Trans-i,2-Dicnloroethylene 2.4 ug/1
1,2 - Dichloroethane 6 ug/l
1,1,1 - Trichloroethane 6 ugl
Bromodichloromethane 2 ug/l
Benzene (1 ug/l
Bromoform (I ug/l
1,1,2,2-Tetrachloroethane (1 ug/l
Toluene (1 ug/l
Ethylbenzene (1 ug/l
Vinyl chloride <2 ug/l
Total Xylene 3 ug/l
1,2-Dichlorobenzene 6 ug/l
1,3-Dichlorobenzene 5 ug/l
14-Dichlorobenzene 3 ug/1
2-Chloroethylvinyl Ether <1 ug/l
Cls-1,2-Dichloroethylene 6.6 ugl
trans-i,3-dichloropropene <1 ug/l
cis-l,3-dichloropropene (1 ug/l

Analyses performed in accordance with
Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DNI
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical & Field Services
414-458-8711 ...... ..

Pjec Manager Date



Donohue

U.S. Army Reserve

ATT'N: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

NO. 56851 DESCRIPTION P105A TAKEN 01-23-89

Methylene chloride 2 ug/ 1

1,1 - Dichloroethyleie (1 ug/hI 1,1 - Dichioroethale (0.5 ug /1
Chloroform (1 ug/ 1

Carbon tetrachloride (1 ug /1

1,2 - Dichioropropane <1 ug /1

Trichioroethylele (TCE) 1.2 ug /1

1,1,2 - Trichioroethale <1 ug/l1
Dibromochioromethale (1 ug /1I Tetrachioroethylene (1 ug/ 1

Chlorobenzene (1 ug/l1

Trans-i ,2-Dichloroethylele 0.5 ug/ 1

1 1,2 - Dichioroethane 4 ug /1

1,1,1 - Trichioroethaie (1 ug /1

Bromodichloromethane (1 ug/ 1

Benzene (1 ug /1

Bromoform (1 ug /1
1,1,2,2-Tetrachloroethale <1 ug/ 1

Toluene (1 ug /1I Ethylbenzene <1 ug /1
Vinyl chloride (2 ug/ 1

Total Xylene (2 ug /1

1 ,2-Dichlorobelzefe 6 ug/l1

1,3-Dichlorobelzee (1 ug /1

1 ,4-DichlorobeflzCJ1 4 ughl

2-Chioroethylvilyl Ether (1 ug/l1

Cis-1,2-DichloroethylelC 20 ug /1
trans-i ,3-dichloropropene (1 ugh 1

cis-1,3-dichloropropene (1 ug /1

Analyses performed in accordance with'

Donohue Analytical procedures approved by the U.S. EPA.

4738 North 40th Street Certified by the State of Wisconsin DNT
Sheboygan, Wisconsin 53083 Laborat ry I.D. No. 460060920

Analytical & Field Series
414-458-8711

Poe Xand'e Date



I Donohue
I

IU.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
I COLLECTION DATA: Collected by Donohue

SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

140. 56849 DESCRIPTION OW106B 
TAKEN 01-23-89

Methylene chloride 5 ug/1

1,1 - Dichloroethylene (1 ug/1

1,1 - Dichloroethane 0.9 ug/1

Chloroform 3 ug/1

Carbon tetrachloride <1 ug/i

1,2 - Dichloropropane (1 ug/1

Trichloroethylene (TCE) 0.7 ug/1

1,1,2 - Trichloroethane 3 ug/1

Dibromochloromethane <1 ug/1

Tetrachloroethylene <1 ug/1

Chlorobenzene <1 ug/1

Trans-i,2-Dichloroethylene <0.5 ug/1

1,2 - Dichloroethane 2 ug/1

1,1,1 - Trichloroethane <1 ug/I

Bromodichloromethane 2 ug/l

I Benzene ( ug/l

Bromoform (1 ug/l

1,1,2,2-Tetrachloroethane <1 ug/l

Toluene <1 ug/l

Ethylbenzene <1 ug/l

Vinyl chloride <2 ug/1

Total Xylene <2 ug/l

1,2-Dichlorobenzene 10 ug/l

1,3-Dichlorobenzene 8 ug/1

1,4-Dichlorobenzene 8 ug/I

2-Chloroethylvinyl Ether <1 ug/l

Cis-i,2-Dichloroethylene 4 ug/1

trans-i,3-dichloropropene <1 ug/i

cis-l,3-dichloropropene <1 ug/1

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.

I 4738 North 40th Street Certified by the State of Wisconsin DNR

Sheboygan, Wisconsin 53083 Laborator I.D. No. 460060920

Analytical & Field Services --

P414-458-8711... D
Pro ect Mane Dat



Donohue

U.S. Army Reserve

ATLTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTD SEE BELOW
SAMPLE RECEIVED: 01-23-89

1 0. 56848 DESCRIPTION P106A TAKEN 01-23-89

Methylene chloride 9 ug /1
1,1 - Dichioroethylene (1 ug/h
1,1 - Dichloroethane 2 ugh 1
Chloroform 5 ug /
Carbon tetrachloride (1 ug/ 1
1,2 - Dichloropropane (1 ug /1
Trichioroethylene (TCE) <0.5 ugh1
1,1,2 - Trichloroethane 6 ug/ 1
Dibromochioromethane 3 ug/ 1
Tetrachloroethylene (1 ug/h
Chlorobenzene 2 ughl
Trans-i ,2-Dichioroethylene (0.5 ug/ 1
1,2 - Dichioroethane 5 ug/h
1,1,1 - Trichioroethane (1 ug /1
Bromodichloromethane 4 ug /1
Benzene <1 ug/l1
Bromof orm 2 ugh 1
1,1,2, 2-Tetrachioroethane (1 ug/ I
Toluene (1 ug/ 1
Ethylbenzene <1 Ugh/
Vinyl chloride <2 ug /1
Total Xylene 4 ug/ 1I 1 ,2-Dichlorobenzene 17 ug /1
1 ,3-Dichlorobenzene 12 ug/ 1
1 .4-Dichlorobenzene 12 ug/ 1I 2-C'hloroethylvinyl Ether (1 ug/ 1Cis-l,2-Dichloroethylene 10 ug /1
trans-l.3-dichloropropene (1 ug /1
cis-1,3-dichloropropene <1 ug/l1

Analyses performed in accordance with
Donohue Analytical procedures approved by the U.S. EPA.

4738Nort 40h SteetCertified by the State of Wisconsin DNFSheboygan, Wiscons;- 53083  Laborato-y I.D. No. 460060920
Analytial & Field Srvices
414-458-8711-

Projec( Manage Date



Donohue

U.Z. Arm±y Rcsarve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56874
DESCRIPTION: ON112B

Total BOD5 (2 mg/i
Total COD <5 mg/i
Ammonia Nitrogen <0.1 mgf/i

Nitrate+Nitrite Nitrogen (0.05 mg/i
Arsenic 2 ug/ 2

Baim180 ug /1
Boron 160 ug /
Cadmium <1 ugh/
Chromium (2 ug/ 1
Iron 870 ua/h
Lead (2 ug /1
Mercury (0.2 ug /1j Alkalinity 376 mg/i
Total Hardness 600 mgr/i1
Chloride 23.5 Mg/i
Sulfate 226 mg/i
Methylene chloride <1 ur/ 1
1,1 - Dichloroethylene 5 ug /1
1,1 - Dichloroethane 15 ug /1
Chloroform (1 ugh/
Carbon tetrachloride (1 ug /1
1,2 - Dichioropropane <1 ug /1

p Trichloroethylene (TCE) 209 ug /
1,1,2 - Trichioroethane (1 ug/h
Dibromochioromethane <1 Uq'/
Tetrachioroethylene (1 ug /l
Chlorobenzene (1 ug /1
Trans-1,2-Dichloroethylene 2.0 ughl
1.2 - Dichloroethane 2 ug/ 1
1,1,1 - Trichioroethane (1 ug /1
Bromodichioromethane (1 ug /1
Benzene (1 ugh
Broinoform (1 ug/l
1,1,2.2-Tetrachioroethane (1 ug /1

Analyses performed in accordance with
Donohiue Analytical procedures approved by the U.S. EPA.
4738 North 4th Street Certified by the State of W4isconsin DNUR
Sheboygan, Wisconsin 53083 Laborat ry I.D. No. 460060920

Analyticl & Moeld Services
414-458-8711

P )jc~~nager Date



Donohue

U.S. Army Reserve

ATTN': Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56874
DESCRIPTION: OW112B

Toluene <1 uq/l
Ethylbenzene (1 ug /1
Vinyl chloride (2 ug /1.

Total Xylene (2 ug /1

1 ,2-Dichlorobenzene <1 ug /1

1, 3-Dichlorobenzele <1 ug/h

1 ,4-Dichlorobenzele (1 ug /1
2-Chioroethylvinyl Ether (1 ug /1

Cis-1,2-Dichloroethylele 118 ugh/

trans-1,3-dichloropropele <1 ug/h

cis-1,3-dichloropropene <1 ugh).

Analyses performed in accordance with
Donohiue Analytical procedures approved by the U.S. EPA.
4738 North 4th Street Certified by the State of Wisconsin DNR
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytial & Fild Serilca
414-458-8711

ProjectrManager Date



Donohue

SL9. Army ResPrve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56872
DESCRIPTION: P112A

Total BOD5 <2 mg/l
Total COD <5 mrg/ 1
Ammonia Nitrogen (0.1 mg/l
Nitrate+Nitrite Nitrogen (0.05 mg /l
Arsenic 1 ug/l
Barium 180 uCT /1
Boron 130 ug /l
Cadmium (1 ug/ 1
Chromium (2 ug/l.
Iron 1,810 ug/l
Lead (2 ug /1
Mercury (0.2 ug/l
Alkalinity 382 mg/l
Total Hardness 670 mg/l
Chloride 195 mg/l
Sulfate 201 mg/l
Methylene chloride (I ug/l
1,1 - Dichloroethylene 46 ug/l
1,1 - Dichloroethane 104 ug/l
Chloroform <1 ug/1
Carbon tetrachloride <1 ug/l
1,2 - Dichloropropane <I ug/l
Trichloroethylene (TCE) 56 ug/l
1,1,2 - Trichloroethane <1 ug /l
Dibromochloromethane (1 ug/l
Tetrachloroethylene (1 ug/l
Chlorobenzene I ug/l
Trans-l,2-Dichloroethylene 27 ug/l
1,2 - Dichloroethane 22 ug/l
1,1,1 - Trichloroethane (I ug/l
Bromodichloromethane <1 ug/l
Benzene 4 ug/l
Bromoform <1 ug/l
1,1,2,2-Tetrachloroethane (1 ug/1

Donohue Analytical Analyses performed in accordance with
4738 North4OthStreet procedures approved by the U.S. EPA.
Sheboygan, Wisconsin 53083 Certified by the State of Wisconsin DNR
4--7Alytical&leldLaborat ry I.D. No. 460060920

414-458-8711 /

P ojec Manag r Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave V'oight

PROJECT NUMBER: 15977.007
COLLECTION DATA: ColJlected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56B72
DESCRIPTION: P112A

Toluene <1 Ug/ 1

Ethylberizene <1 ug/l1

Vinyl chloride (2 ug/h

Total Xylene (2 ur/ 1

1 ,2-Dichlorobenzele <1ug/ 1

1 ,3-Dichlorobenzene <1ug /1

1 ,4-Dichlorobenzele (1 ur/ 1

2-Chloroethylviflyl Ether Ui ug /1

Cis-1,2-Dichloroethylele 762 ug/l

trans-1,3-dichloropropele (1 uq /1

cis-1,3-dichloropropele (1 ug /1

Donohu Analyical Analyses performed in accordance with

4738 North 4th Street procedures approved by the U.S. EPA,

Sheboyan, Wisconsin 53083 Certified by the State of Wisconsin DNR
Laborat ry I.D.. No. 460060920

Analyticl & Fied Savice
414-458e-8711

Pr je ;Manager Date



Donohue

U.S. Army Res~cv..

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56871
DESCRIPTION: QW113B

Total BOD5 (2 ma /1
Total COD (5 ma /1
Ammonia Nitrogen 0.12 mg /1
Nitrate+NI-trite Nitrogen (0.05 mg /1
Arsenic 2 ug/l
Barium 140 ug /1
Boron (50 ug /1
Cadmium (1 ug /1
Chromium <2 uat 1
Iron 90 ua / 1
Lead (2 ug /1
Mercury (0.2 ug/h
Alkalinity 336 mg /1
Total Hardness 478 mg/l
Chloride 45.5 ma /1
Sulfate 131, mg/i
Methylene chloride 3 ugh 1
1,1 - Dichloroethylene (1 ug/h
1,1 - Dichloroethane <0.5 ug /1
Chloroform U1 ua /1
Carbon tetrachloride U1 ug/ 1
1,2 - Dichloropropane U1 ug /1
Trichioroethylene (TCE) <0.5 ug /1
1,1,2 - Trichloroethane (1 ug/ 1
Dibromochloromethane <1 ug /1
Tetrachioroethylene (1 ugh 1
Chlorobenzene <1 ug /1
Tran3-l,2-Dichloroethylene (0.5 ugh1
1,2 - Dichioroethane (1 ugh 1
1,1,1 - Trichloroethane Ul ug/ 1
Bromodichioromethane (1 ugh 1
Benzene (Q ug/ 1
Bromoform (1 ug/l
1,1,2, 2-Tetrachloroethane <1 ug /1

Donoue AalytcaiAnalyses performed in accordance with
4738Nort 40h Steetprocedures approved by the U.S. EPA.

Shboygn, Wisconsin 53083 Certified by the State of Wisconsin DNR

Ansiftl &Fld SrviesLaborato I.D. No. 460060920

414-458-8711

Pro 4ect Manager Dt



Donohue

U.S. A~rmy ?(Cserv1e

ATT'N: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56871
DESCRIPTION: ON113B

Toluene (1 ughl
Ethylbenzene (1 ug /1
Vinyl chloride (2 ug /1
Total Xylene (2 ucr/ 1
1 ,2-Dichlorobenzene (1 ug /1
1, 3-Dichlorobenzene (1 ug/l
1 ,4-Dichlorobenzene <1 ur/ 1
2-Chloroethylvinyl Ether (P. ug /1
Cis-1,*2-Dichloroethylene 1.7 uF/ 1
trans-l ,3-dichloropropene <1 ugT/l
cis-l ,3-dichloropropene <1 ug /1

Analyses performed in accordance with
onoh~ue Analytical procedures approved by the U.S. EPA.

4738 North 40th Street Certified by the State of Wisconsin DNIR
Sheoygan, Wisconsin 53083 Laborat y I.D. No. 460060920

Analucl A FId Saec.
414-458-8711 -- 174---2

Project Manager Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56870
DESCRIPTION: P113A

Total BOD5 <2 MIc/ 1

Total COD <5 ma/i

Ammonia Nitrogen 0.12 mg/l

Nitrate+Nitrite Nitrogen <0.05 mg/l

Arsenic 1 ug/l

Barium 220 ug/1

Boron <50 ug/1

Cadmium <i ug/l

Chromium <2 ua/i

Iron <50 ug/1

Lead <2 ua /1

Mercury <0.2 ua/1

Alkalinity 426 mg/l

Total Hardness 634 ma/l

Chloride 52.6 mg/l

Sulfate 301 mg/l

Methylene chloride 1:5 ug/l

1,1 - Dichloroethylene <1 ug/1

1,1 - Dichloroethane <0.5 ug /l

Chloroform <1 ug/1

Carbon tetrachloride <1 ug/1

1,2 - Dichloropropane <1 ug/1

Trichloroethylene (TCE) <0.5 ua/l

1,1,2 - T tchloroethane (1 ug/l

Dibromoch Dromethane (1 ugl/l

Tetrachloroethylene (1 uq/l

Chlorobenzene <1 ug/l

Trans-l,2-Dichloroethylene (0.5 ug /1

1,2 - Dichloroethane (I ug/l

1,1,1 - Trichloroethane (I ug/l

Bromodichloromethane <1 ug/l

Benzene (1 ug/1

Bromoform <1 ug/1

1,1,2,2-Tetrachloroethane <1 ug/l

Donohue Anatytical Analyses performed in accordance with

4738North4t iStreet procedures approved by the U.S. EPA.

Sheboygan, Wisconsin53083 Certified by the State of Wisconsin DNR
Laboratory I.D. No. 460060920

AnalytIsl & Field Services
414-458-8711 ..

Projet Manager Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56870
DESCRIPTION: P113A

Toluene <1 uq/l
Ethylbenzene (1 ug/1
Vinyl chloride <2 ug/i
Total Xylene <2 ua/1
1,2-Dichlorobenzene <1 uc/l
1,3-Dichlorobenzene <1 ug/l
1,4-Dichlorobenzene <1 u/ l1
2-Chloroethylvinyl Ether <1 ug/l
Cis-l,2-Dichloroethylene 10 ug/-
trans-l,3-dichloropropene <1 ug/1
cis-l,3-dichloropropene <1 ug/l

Donohue Analytical Analyses performed in accordance with
4738 North40thStreet procedures approved by the U.S. EPA.
Sheboygan, Wisconsin53083 Certified by the State of Wisconsin DNR

Laborat y I.D. No. 460060920
Anialytical & Field Servlcn
414-458-8711 _ -- . . - -

rojec Manager Date



Donohue.

I U.S. Army Reserve

I ATTN: Mr. Dave Voight

I PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Doniohue
SAMPLE COLLECTED SEE BELOW
SAMPLE RECEIVED: 01-23-89

NO. 56852 DESCRIPTION Field Blank TAKEN 01-23-89

* Methylene chloride 6 ug/ 1

3 1,1 - Dichioroethylele <1 ug /1

* 1,1 - Dichloroethale (0.5 ug/l1

Chloroform <1 ug/h

Carbon *etrachloride U1 ug/ 3I 1,2 - Dichloropropane <1 ug /1

Trichloroethylele (TCE) 1.1 ug /1

I 1,1,2 - Trichioroethafle (1 ugh 1-
Dibromochloromethafle (2 ug! 1

Tetrachloroethylele (1 ug 13

Chlorobenzele- (1 ug /1

Trans-i ,2-Dichloroethylele <0.5 ug'/1

1,2 - Dichloroethale (1 ug / 3

1,1,1 - Trichloroethaie (1 ug /1I Bromodichloromethafle (1 ug /1

Benzene <1 u /1

Broinof orm <1 ug /1

1,1,2. 2-Tetrachloroethale (1 ug /1

1 Toluene U1 ug /1

Ethylbenzefle <1 ug /1
Vinyl chloride (2 ug /1

Total Xylene (2 ug /1

1,2-Dichlorobelzefe (1 ug /1

1, 3-Dichlorobenzefle <1 ugh 1

1 ,4-Dichlorobelzefe (1 ug / 1I 2-Chloroethylvilyl Ether (I ug /1
Cis-1,2-DichloroethyleflC 0.6 ug 11

trans-i ,3-dichloropropene <1 ug /1

I cis-1.3-dichloropropefle <1 ug /1

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DNR

Sheboygan, Wisconsin 53083 Laboratory I.D. No 460060920
Analytical & Field Services
414-458-8711 

W

P~oje Managerm Date



Donohue

U.S. Army Reserve

I ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007I COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

40J. 56853 DESCRIPTION Trip Blank TAKEN 01-23-89

Methylene chloride 43 ug /1I 1,1 - Dichloroethylene (1 ug /1
1,1 - Dichioroethane (0.5 ug/ 1
Chloroform 4 ug /1I Carbon tetrachloride (1 ug /1
1,2 - Dichloropropane (1 ug/ 1
Trichioroethylene (TCE) (0.5 ug/ 1
1,1,2 - Trichioroethane (1 ug/hI Dibromochioromethane (1 ug/h
Tetrachloroethylene (1 ug/h
Chlorobenzene (1 ug/lI Trans-i, 2-Dichioroethylene <0.5 ug /1
1,2 - Dichloroethane 1.3 ug /1
1,1,1 - Trichioroethane <1 ug /1I Bromodichioromethane (1 ug/h
Benzene (1 ug /1
Bromoform (1 ug/ 1
1,1,2, 2-Tetrachloroethane (1 ug /1I Toluene (1 ug /1
Ethylbenzene (1 ugh 1
Vinyl chloride (2 ug /1I Total Xylene (2 ug /1
1 ,2-Dichlorobenzene <1 ugh 1
1, 3-Dichlorobenzene <1 ug /1
1 ,4-Dichloroberizene 3 ug /1j 2-Chloroethylvinyl Ether (1 ug /1
Cis-l,2-Dichloroethylene <0.5 Ug/ 1
trans-I, 3-dichioropropene (1 ug/h
cis-1,3-dichloropropene <1 ug /1

Analyses performed in accordance with
Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wisconsin DNR
Sh~eboygan, Wisconsin 53083  Laboratory I.D. No. 460060920

414488711 --~ Serice -- -- -. --

Pr ij~~ nager Date



Donohue

I U.S. Army Reserve

I ATT!N: Mr. Dave Voight

I PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89I SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56873
DESCRIPTION: P122B

I Total BOD5 (2 mc/Il

Total COD <5 Mg /1

Ammonia Nitrogen (0.1 mg/i

I Nitrate+Nitrite Nitrogen (0.05 MgT/i
Arsenic <1 ug /1

I Barium 160 ua /1

Boron 220 ug/h

Cadmium <1 ug/ 1

Chromium (2 ugr /1II Iron 1.,B10 ug /1

Lead (2 ug/h

Mercury <0.2 ughlIAlkalinity 388 mg/i
Total Hardness 688 mg/i

Chloride 231 mg/i
Sulfate 181 mg/i

Methylene chloride (1 ug/ 1

1,1 - Dichloroethylene 20 ug/h
1,1 - Dichloroethane 383 ugh/I Chloroform 23 ug /1
Carbon tetrachloride <1 ugh 1

1,2 - Dichloropropane (1 ug/ 1

Trichioroethylele (TCE) 28 ug/ 1

1 1,1,2 - Trichloroethale (1 ug /1

Dibromochlorometharle (1 ug /1

Tetrachioroethylele <1 ug7/1I Chlorobenzele (l ug/h

Trans-1,2-Dichloroethylele 12.2 ug/ 1

1,2 - Dichioroethale (1 ug /1

1,1,1 - Trichloroethale (1 ugh 1I Bromodichloromethale 2 ug /1
Benzene (1 ug/ 1

Bromof orm (1 ug /1

j ,1,2,2-Tetrachloroethanfe (1 ug /1
Analyses performed in accordance with

Dohue Analytical procedures approved by the U.S. EPA.

4738 North 4th Street Certified by the State of Wisconsin DNR
ShebmYan, Wisconsin 53083 Laboratoyy I.D. 'o. 460060920

AnalyfliAl A Field Servics 1 9/
414-458-8711 M,-- ---Ik _

Pr ect Manager Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: .56873
DESCRIPTION: P122B

Toluene <1 ug/l

Ethylbenzene <1 ug/l

Vinyl chloride <2 u/l

Total Xylene <2 uq/I

1,2-Dichlorobenzene <1 ug /1

1,3-Dichlorobenzene <1 ug/1

1,4-Dichlorobenzene <1 ug/l

2-Chloroethylvinyl Ether <1 ug/1

Cis-l,2-Dichloroethylene 422 ug/l

trans-i,3-dichloropropene < ugr/l

cis-1,3-dichloropropene <1 ug/l

I
I
I
I
I
I

Analyses performed in accordance with

Donohe Anaytical procedures approved by the U.S. EPA.
4738 North40thStreet Certified by the State of Wisconsin DNR
Sheloypn, Wisconsin53083 Laborat ry I.D. No. 460060920

AMdytal &ield Services
414-458-8711 d4"1AZI1 -

P oje Manager Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56875
DESCRIPTION: Field Blank

Total BOD5 <2 mg/l
Total COD <5 r 11
Ammonia Nitrogen <0.1 mg/l
Nitrate+Nitrite Nitrogen <0.05 ma/l
Arsenic <1 ug /1
Barium <100 ug/l
Boron (50 ug /l
Cadmium (1. ugf 1
Chromium <2 ual
Iron <50 ua/l
Lead (2 ug /1
Mercury <0.2 ug /1
Alkalinity <10.0 mg/l
Total Hardness (5.0 mg/i
Chloride <0.50 mg/l
Sulfate <2.0 mg/l
Methylene chloride 5 ugh 1
1,1 - Dichloroethylene (1 ug/l
1,1 - Dichloroethane <0.5 ug/l
Chloroform (I ug /1
Carbon tetrachloride <1 ug/l
1,2 - Dichloropropane (1 ug/l
Trichioroethylene (TCE) (0.5 ug /1
1,1,2 - Trichloroethane <1 ug/l
Dibromochloromethane <1 ug/l
Tetrachioroethylene (1 ug 11
Chlorobenzene <1 ug/1
Trans-1,2-Dichloroethylene (0.5 ug/l
1,2 - Dichloroethane (1 ug /1
1,1,1 - Trichloroethane <1 ug/l
Bromodichloromethane (1 ug /1
Benzene (1 ughl
Bromoform <1 ug/l
l,l,2,2-Tetrachloroethane (I ug/l

Donohiue Anatytical Analyses performed in accordance with
4738North4thStreet procedures approved by the U.S. EPA.
7Sheboygan,Wtonsin&3083 Certified by the State of Wisconsin DNR

Labora ry I.D. No. 460060920
Ana8lYW81 Field Swvl

414-458-8711

ManagerM Date



I

Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56875
DESCRIPTION: Field Blank

Toluene <1 ua/l

Ethylbenzene <1 uq/1
Vinyl chloride <2 ug/1
Total Xylene <2 ug/l

1,2-Dichlorobenzene <1 ug/lI 1,3-Dichlorobenzene <1 ug/
1,4-Dichlorobenzene <1 ug /l
2-Chloroethylvinyl Ether <1 ug/1

Cis-l,2-Dichloroethylene <0.5 ug/l"
trans- 1,3-dichloropropene ugh

cis-l,3-dichloropropene <1 ug /1

I

I

I

Donohue Anatytical Analyses performed in accordance with

4738Noth thStreet procedures approved by the U.S. EPA.

Sheboygan, Wisconsin 53083 Certified by the State of Wisconsin DNR
Laboratory I.D. No. 460060920

Analytcal & Fil Sevies
414-458-8711

Pro~jc anager Date



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007
COLLECTION DATA: Collected by Donohue
SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56876
DESCRIPTION: Trip Blank

Methylene chloride 6 ug/ 1
1,1 - Dichloroethylene <1 ug /1
1.1 - Dichloroethane (0.5 ug/ 1
Chloroform (1 ug/ 1
Carbon tetrachloride (1 ug/ 1
1,2 - Dichioropropane (1 ug/ 1
Trichloroethylene (TCE) (0.5 ug /1
1,1,2 - Trichloroethane <1 ug/l1
Dibromochloromethane <1 ug /1
Tetrachioroethylene (1 ug/1-
Chlorobenzene (1 ug/ 1
Tran3-l ,2-Dichloroethylene <0.5 ug /1
1,2 - Dichlorcethane (1 ug /1
1,1,1 - Trichioroethane <1 ugl
Bromodichloromethane (1 ug/l1
Benzene <1 uq/l1
Bromof arm (1 ug/l1
1,1,2 ,2-Tetrachloroethane (1 ug/.
Toluene (1 ug/ 1
Ethylbenzene (1 ug /1
Vinyl chloride (2 ug/ 1
Total Xylene <2 ug /1
1 ,2-Dichlorobenzene (1 ug /1
1 ,3-Dichlorobenzene (1 ug/ 1
1 .4-Dichlorobenzene (1 ug/l
2-Chloroethylvinyl Ether <1 ug/ 1
Cis-i ,2-Dichloroethylene <0.5 ugh 1
trans-l ,3-dichloropropene (1 ug /1
ci3-i, 3-dichloropropene (1 ug/l

Analyses performed In accordance with
Donohue Analytical procedures approved by the U.S. EPA.
4738 North 40th Street Certified by the State of Wlisconsin DNR
Sheboygan, WiSconsin 53083 Laboratory I.D. No. 460060920
Anallytical A Fied Services
414-458-871146 - - - .

Pro e anaget Date



APPENDIX G

WISCONSIN DNR GROUNDWATER MONITORING
WELL INSTALLATION FORM
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