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Donohue

March 29, 1989

Commander Fort McCoy
AFZR-DE-E
Sparta, WI 54656

Attn: Colonel Westenburg
Director of Directorate of Engineering

Re: Monitoring Well Construction and Groundwater Quality Analysis
US Army Reserve Center (U.S.A.R.C.) Complex and Training Area
Milwaukee, Wisconsin
Donohue Project No. 15977.007

Dear Colonel Westenburg:

Donohue & Associates is pleased to submit to your attention ten
(10) copies of our final report entitled "Monitoring Well
Construction and Groundwater Quality Analysis at the U.S. Army
Reserve Center Complex and Training Area-84th Division,
Milwaukee, Wisconsin" (March, 1989). This work was performed
under Contract No. DACA45-87-D-0075, Project No. HAQ0l1l005-8P.

The attached report discusses geologic, hydrogeologic and water
quality information obtained during ¢this (and other) investi-
gations conduccted at the U.S.A.R.C. Complev. Results of this
Szuly incice-e that g¢groundwazier gua.ityv heen impacted at
several monitoring locations across the U.S.A.R.C. site by
selected inZicator, public health and public welfare parameters,
including volatile organic compounds. However, the hydrogeologic
information obtained during this investigation indicates that the
observed 1impact 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.

v9mes W. Retzlaff, P.E. Richard G. Zahn
ce President Project Manager

cc: Lynn McIntosh, Fort McCoy
Loren Trick, Donchue
Dave Voight, Donohue
Joel Giraud, Donohue

TR/L/GR4
vonohue & Associates 'n¢
4738 North 40th Street
Sheboygan. Wisconsin 53083

Engineers & Architects : Telex 910-264-3888
414-458-8711 Telefax 414-458-0537
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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. HAO01005-8P). 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.) 1in
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 éeprr-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 1is located between North 48th and
North 55th Streets in rthe 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) onccurs 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, anéd along the northeast boundary of the study
area. Surface slope is directed towards the southwest.
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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 1s 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 pcrticn of the U.S.A.R.C. complex is located
within the Lincoln Creek l100-year floodrlain.

1.2 Present and Prior Land Uses

The U.S.A.R.C. is comprised of several administrative/maintenance
buildings loccated 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 Railrocad 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 wes*t (Figure 2).

Prior land use information presented within the "Environmental
Assessmen-, and Finding of No Significant Impact Repor=" prepared
in 1984 ircicates <zthat landfilling operations occurred at che
U.S.A.R.C. between 1957 througn 1966. Reportecdly, the Mi.wauxee
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 pcllution 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 lccated 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.

[
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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 landfili exerted on scil and groundwater
quality. This was accomplished by 1installing eighteen nested
groundwater monitoring wells at nine locations across the site,
and initiating a groundwater sampling program. The results of
this investiqation 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 1in the southeast portion of the site
(27-foot depth). Bedrock 1is overlain by unconsolidated glacial
drift. Lithologically, the drift 1is comprised of clayey-silt,
silty-sand, and sand and gravel layers.

Water level information obtained 1in 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 pe
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 1in se.ected 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 Oyke, 1988

A second study discussing landfill cap design, site hydrogeology,
and groundwater gquality 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




landfill site had heen capped by 1less than 2 feet of clay. This
indicates that a large portion of the site does not satisfy land-
fill closure requirements as stipulated 1in the Wisconsin
Administrative Code.

A water table map for this site was prepared by Foth & Van Dyke
us_.ng water elevation data obtained September 28, 1987. This
irformation 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 1is 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 wvinyl chlorigde. 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 dichlorocethylene (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 1in 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 1in upgradient wells suggesting
an off-site source. Sulfate exceedances were observed in many
locations across the study area.

The water quality information given 1in 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/AAS

1-6




2.0 PROJECT APPROACH

The previous groundwater investigation conducted by Foth &
Van Dyke has demonstrated that wvolatile 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/0OW-106B
P-102A/0OW-102B P-112A/0W-112B (new wells)
P-105A/0W-105B P-113A/0W-113B (new wells)

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




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

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

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/AAS




3.0 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 1in 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
surficial soil. Two till units have been mapped by the Wisconsin
Geoclogic 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.

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 wunderlying Niagara Dolomite.
Lithologic differences in the drift wunit 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 wunconfined 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.

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

elevation data, and general groundwater flow direction in the
unconfined drift and Niagara aquifer system 1in the vicinity of

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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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, 1388, at
the U.S.A.R.C. to obtain additional hydrogeologic and water qua-
lity data. The general 1locations of wells OW-112B/P-112A, and
OW-113B/P-113A were determined by the Department of the Army
prior to initiation of the well installation program.

As shown 1in 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 Jjust north o¢f 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 surficial deposits
using a 4 1/4-inch I.D. hollow stem auger. Standard split spoon
samples were taken at S-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 wvicinity of each borehole was per-
formed as drilling proceeded. Boring 1logs 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).
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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 uperations. 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
tesult=d 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 «+.5 feet northwest of the abandoned tore-
hole. This boring was drilled to a depth of 25.3 feet. The
geologic stvata 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 cf 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.
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well No.
OowW1l01l
P10l
owWlg2
Pl02
Owlo03
P103
OW1l04
P104
OW105
Pl05
ow1lo06
P106
owlo08
P108
OW1l09
P109
OWlll
Pl1ll
P112A
OowilzB
P113A

Owl13B

MONITORING WELL LOCATIONS AND ELEQATIONS
WISCONSIN STATE PLANE COORDINATE SYSTEM

Y Value

417,120.

417,122

417,114.

417,113.

415,878.

415,879.

416,344.

416,341.

415,395.

415,392,

415,405.

415,408.

415,740.

415,733.

415,810.

415,814.

415,375,

415,372.

418,021.

418,017.

415,872.

415,877.

9

.9

TABLE la

SOUTH ZONE

X Value

2,539,200.1
2,539,195.3
2,539,732.2
2,539,738.2
2,538,943.5
2,538,946.4
2,540,766.0
2,540,761.6
2,539,101.0
2,539,100.6
2,539,464.0
2,539,462.7

2,540,544.3

" 2,540,540.4

2,540,797.2
2,540,793.9
2,541,016.9
2,541,016.7
2,539,211.5
2,539,210.0
2,539,072.3

2,539,068.3

Elevation®*

NVD 1928

686.89
686.86
686.04
685.99
§81.18
681.98
691.98
692.11
677.28
677.43
677.07
677.02
696.58
696.48
694.99
694.88
690.93
690.97
691.76
691.54
679.98

679.94

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

RP/USARMYM/ABS
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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 1inside 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.




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 scil 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 placea 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-1133)

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 S5-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 1inserted through a small
opening in the zip-lock to monitor air gquality. No detects were
observed in either the formation samples or the borehole.

The borehole was also periodically monitored for oxygen con-
centration and lcwer explosive limit with a combustible
gas/oxygen indicator. No air qgquality 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 wa.er 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 wacs purged dry, and then one
well casing volume of distilled water was added to the well.




~— L) -l G = —

-

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. Scme 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 1in borings B-113A/B-113B.
Soils encountered in borings B-~112A/B-112B were much coarser in
the basal portion compared to those penetrated 1in borings
B-113A/B-113B, which were predominantly fine-grained.

The surface soils in the wvicinity of well nests OW-112B/P-112A
and OW-113B/P-113A appear to be silt-clay loams developed within
a silty-clay drift. The scils appear to be poorly aerated and
drained as evidenced by the abundant c¢lay 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 a
trace of subround gravel of igneous origin.

Gray-brown, silty clay with micrite 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 c¢layey 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 1is
35 feet of the section,
upper 10 feet. A "trace of

dolomite) was observed. Faint

changing
angular to round gravel (limestone/
laminations were noted in a silty

predominantly gray in the basal

to light-gray to brown in the

clay occurring at a depth of 26 to 27 feet.

4.4 Bedrock Configuration

Past and present boring programs
has provided useful information
the bedrock in the study area.

bedrock surface appears to mimic

Based on available data, bedrock
approximately 30 feet. Lowest

vicinity of borings B~105A/B-105B and B-106A/B-106B.
above mean sea

bedrock elevation (660 feet
localized knob (bedrock
B-109A/B-109B. It is
part of a northeast-southwest

llhigh")
also possible
trending

conducted at the U.S.A.R.C. site
regarding the configuration of
In general, the attitude of the
surface topography.

relief across the study area is
bedrock elevations occur in the
The maximum
level) occurs as a
near borings B-108A/B-108B and
that the bedrock "high" is

ridge. General slope of

the bedrock surface across the study area is toward the south-
southwest.
RP/USARMYM/AB1
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5.0 BYDROGEOLOGY

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 1lake, 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/0W-101B and
P-102A/OW-102B, southward to wells P-105A/OW~105B 1is 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 site,varies from
southwesterly in the northern part of the study area, to south-
easterly in the vicinity of well nests P-105A/0W-105B and
P-106A/OW-106B.
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US Arsy Reserve Béth Division

Monitoring Well Elevation

Well No.

P-1014
ON-1018
P-1024
On-102B
F-104A
On-1048
p-105A
OW-1058
P-1064
0N-1048
P-108A
On-108%
p-luva
0n-1098
P-1114
OW-111B
P-1124
OW-1128
F-1134
OW-1138

T.0.P.{H5L)

686.76
686.89
685.99
686,04
692.11
691.98
677.43
677.28
677.02
877,07
695.48
b%6.58
£94.68
694,99
690.97
630.93
691.22
691.38
682,98
562,94

(/87

676,03
475.58
675.93
676.04

680.67
b7t.74
670.84
670.06
b69.88
680.34
686,25
679,59
679.99
677.80
681.26

TABLE 2

GROUNDWATER ELEVATION DATA

3/87

874,28
675.89
676,20
676.35

877.32
672,23
670.64
670,65
$70.95
681.43
687.61
o8i.08
681.62
679.31
683,31

5/87

677,16
b7b.b64
676.55
677.09

678,22
672.76
671.38
§70.73
670.74
682,45
£88.09
231,30
682.48
580,38
664.15

7/87

675.49
675.35
675.59
675.74

676.13
871.73
670.80
469.97
669.33
679.88
$85.52
679.13
679.57
877.76
681.26

9/87

676,67
676,21
$76.36
b75.64

677.24
672.44
671.39
470.78
670.54
682.18
687.43
oBi. o
081.92
679.87
663.66

12/88

673.39
673,14
673.14
673.47

669,33
649.99
669.56
669.38

873.28
$73.35
670,76
670,73

1/89

674.3

673.14
§73.37
673.47

669.38
670,12
669.01
669.67

673,32

673.33
470.74
670.76

2/89

674.30
673.15
673.37
673.48

669.36
670.15
669.02
669.68

- v
bk

873,33
573.34
670.75
670.80

3/

674.34
873.10
673.:1
673,44
Frozen
473,00
669.34
470,13
668,98
569.65
876,11
678,09
075,12
876,00
673,20
477.77
473.30
673.33
670.73
670,78
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Vertical gradients vary from strongly downward in well nests
P-108A/0W-108B, P-109A/0W-109B, P-104A/0W-104B, and P-11l1a/
OW-111B, to strongly upward -at well nest P-10l1A/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 1local precipitation. Recharge to the
agquifer in other areas of the site 1is 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 1is migrating from the
vicinity of the Havenwoods study area toward the U.S.A.R. Center
complex 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 1is hydraulically connected to the drift
aquifer and that flow in the <creek is primarily sustained by
groundwater discharge.

RP/USARMYM/AB?2
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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/0W-101B P-106A/0OW-106B
P-102A/0W-102B P-112A/0W-112B (new wells)
P-105A/0W-105B ‘ P-113A/0W-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 1including 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 1liquinox 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%).

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

6-1
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CAS
Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
106-05-4
75-27-4
78-87-5
10061-02-¢-
79-01-6
124-48-1
79-00-5
71-43-2
10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5

RP/USARMYM/AA3

TABLE 3

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

Donohue Analytical
Detection Limit (ug/1)

<2
<2
<2
<2
<1
<5
<10
<l
<l
<1
<1
<1
<10
<1
<1

<1l
<1
<1l
<1l
<1
<l
<1l
<1l
<1
<1l
<10
<25
<1l
<1
<1
<1l
<1l
<l
<2

Volatiles

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
l,1-Dichloroethene
l,1-Dichloroethane
Trans-1,2-dichloroethene
Chloroform
1l,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate .
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes
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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
COoD 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 Donochue gquality 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 1includes historic groundwater quality data from
1987. A summary memorandum prepared by the Donohue Laboratory
Quality Control Coordinator discussing data quality 1is 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 1in 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 1limit 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 vaiues ranged from 300 to 500 mg/l.




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 o *
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.

Sample Containers for Each
Field Sample, Blank, Duplicate

Analyte(S) Container
1. Metals, Hardness 1-liter HDPE bottle
with 1:1 HNO3 to pH <2

2. Sulfate, chloride, l-liter HDPE bottle
BOD, alkalinity cool to 4°C

3. Ammnonia, COD 1-250 ml glass bottle,
Nitrate + nitrite 1:1 HpSC4 to pH <2

4. Volatile Organics (2) 40 ml glass vials

with Teflon septa, no
headspace, 4°C

RP/USARMYM/AA3




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/1 for wells P-112A/0W-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. 1In general,
the concentration Enforcement Standard. Consistently high iron
concentrations have been observed in wells P-101A, P-105A4,
P-112A, and OW-112B.

6.2.3 Public Health Parameters

The concer®r-ation of toxic metals in the groundwater at this site
was generally below the analytical detection 1limit. 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~1l, 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 1in wells P-102A, P-105A,
OwW-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 highest 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-dichlorcethane, 104 mg/l. Elevated concentrations were con-

firmed during both the December, 1988, and January, 1989 events.
The majority of wvolatile organics detected at well nest OW-
112B/P-112A are ES exceedances.

RP/USARMYM/AB3




s esns Sk GGNER A SR $2Saaes

7.0 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 1iron, 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.

Groundwater elevation data obtained during this study has indi-
cated that generally groundwater flow within the shallow uncon-
fined water table system 1is 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 1is 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/0W112B) 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 1located northeast of the
U.S.A.R.C. site.

RP/USARMYM/AB4
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DEPARTMENT OF THE ARMY

HEADQUARTERS. PFORT McCOY
SPARTA, MECONSIN 84858-8000

August 10, 1988
kMY 1O
ATENNON OF

Acting Chief, Engineering Plans
and Services

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

Gentimen:

You are requested to submit your proposal for Open-End Contract No.
DACA45-87-D-p@75 for Monitoring Well Construction and Groundwater Analysis
Milwaukee, WI., project number HAP1PPS-8P.

Description of work is outlined in the enclosed scope of work.
Required completion date is presently set at March 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 shaii fnclude all costs for accomplishing the wor( stated in the
scope of work to include any fees for state plan reviews and approvals.

Sincerely,

C(Do2Lr

John 0. Calvert

Acting Chief, Engineering Plans and
Services Division

Contracting Officer's Representative

Enclosures

! aat




1.

2.

3.

SCOPE -OF WORK

TITLE AND IDENTIFICATION OF PROJECTS:

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

Analysis; 8ith Division, Milwaukee, W1
Project Number: mmoos-sr

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.

PROJECT COORDINATION:

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

PROJECT REVIENW:

a. The project shall be reviewed by Fort McCoy st 50% and 98%
completion. The 50% completion represents ¢ompletion 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 firm's representative(s), contracting
of ficer representative, project manager and other representatives
within 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 camplete report of project findings and evaluation of the
source, extent and degree of any contamination shall be
submitted. The report shall include camplete tell eonstrmtion
documentation and disgrams.

-

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 3ualif1ed hydrogeologist shall interpret all ﬁoloeic and
hydrogeologic data and sign the final report. e report must
also include the followng statement:

"I, (hydrogeologist's signature) certify that I am @
hydrogeologist and meet or exceed the requirements of

1




S.

6.

NR.500.03(610, uiSC. ‘d!llin. %de."
€. Alii 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 reviews shall be scheduled a
minimum of one week in advance.

BACKGROUND INFORMATION:

Two (2) groundwater investigations have been completed to date.
Elevated levels of vinyl chloride were detected in some 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 & Associstes, 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 inorganics groundwater analysis and landfill
cap analysis.

GENERAL TASKS:

Work shall include constructing two (2) well nests, collecting water
sanples and analyzing for inorganics 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 detaned technical
report of the project findings.

SPECIFIC REQUIREMENTS:

a. Well Construction/Development

1) 1Install two (2) groundwater monitoring well nests, consisting
of two wells each, as shown on the Milwaukee Site Plan
(Encl 1). Wells will be constructed of 2-inch casings made
of a material which will not react with or' contmminate the
groundwater., PW is not acceptsble. Boring samples shall be
taken every 5 feet and as new geologic formations are
encountered, Boring logs and well construction diegranms
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 saupling and lsboratory analysis
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1) Collect two (2) rounds of water samples from the following

wells:
101A/7101B 106A/106B
1024/ 1028 1120/112B (new wells)
105471058 113A/113B (new wells)

Sampling periéds shall be as least 60 days apart.

2) Conduct gas chramstography (GC) scan for volstile organic
chemical compounds on water samples taken above. All
compounds detected in the GC scan shall also be quantified

with a G&NS scan.

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

4) For new monitoring wells #1124/112B and 113A/113B, conduct
laboratory analysis on each sauple collected for:

Field H,0 temp. )
Fleld p '
Field conductivity (corrected to 25° C)
COoD .

BO

Dis3olved Iron

Hardness

Total Alkalinity

Nitrogen as "0, - NO3 :

Ammonia as wq
, ‘Barium B

Chloride

Sulfate
- Chromium

Mercurv -

Lead

Cadmium

‘Arsenic

Boron
. Color/odor/tarbidity

S) Samples shall be tested in a laboratory ceftified for WC's
by the WDNR, in sccordance with NR149.

6) All parameters shall be tested at or below detection levels
scceptable to the WDNR.

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

Contractor shall evaluate the source of any contaminants and

determine the source direction for the elevated levels of vinyl
chloride.




7. BID PROPOSAL:

8.

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.

OBLIGATIONS:

This project is subject to approval by the Wisconsin DNR. The
project must be in compliance with, and must include all information
required in, NR 508.05 and NR 149 or the Wisconsin Administrative
Code, for submission to the DNR.
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SAMPLING STANDARDS

Water suempling on this project shall be conducted in sccordance with the

. following paragraphs:

I. All procedures for sampling and snalysis 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
obtaln, preserve and analyze groundwater samples shall be described.
The following elements shall be included:

1.

10.

Filtering of the samples, especially for metals, shall be conducted
in the field. Standard preservation techniques shall be followed
Tield blanks shall be obtained during the sampling program. . Cne
field blank at the start, at midpoint, and st the end.

Device(s) used to retrieve samples. e _
Procedures used to flush wells prior to collecting samples, with
approximate water volumes removed and approximate time elapsed
between flushing and sampling. . . .
Procedures for cleaning samplers (such as ballers) between wells,
The order of well sampling from least to most conta..nated, {f
known, or up-gradient to down gradient.

Equipment used to measure conductivity and pii ‘in the field.

Volume of samples collected; procedures for filtering samples prior

_to snalysis; procedures for chemical preservation of samples; and

time at which filtration and preservation are carried out.

Methods for transporting samples to the lad, the time spent
transporting the sanples to the lab, and the time passed.before the
samples are asnalyzed in the lab. ,
Analytical procedures used in the lab for each required chemical
parameter, including make and model of any automated analytical
equipment used. If procedures are exactly as described in
published sources, references may be 1idted to fulfill this

equipmen

B: Because of the 'volatile nature of organics, specu.l' equipment shall be
used and fleld sampling techniques followed for obtsining water for

organic analysis: .

1.

Teflon bailers shall be used. Stainless steel ballers sre less
desirsble because some organics may be absorbed by metsl.
Monofilament or nylon line shall be used for lowering the bailer..
Cut off the end of line each time and retie.

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




Glass vials with Teflon-lined screw-on caps shall be over filled
so air bubbles are excluded and a positive meniscus is achieved.
Vials should be capped fsmediately after being filled. 1
Emptying the bailer and filling the sample vials shall be o
conducted with a minimum of turbulence to svoid degassing. The
use of a bottom emptying device with the baller is recommended.
All samples shall be immediately stored in freezer packs and kept
on ice during shipment to the laboratory. '

One baller blank shall be collected and enalyzed during each
sampling period. After the triple rinse decontamination procedure
and before sampling the hext well, a sample consisting of
dejonized, distilled water shall be passed through the baliler and
collected. A travel blani: shall also be analyzed.
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DONOHUE BORING LOGS
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SD“t Tuu Sile 'D OD ; ::::‘m:;'nm:::wo::a:;:('-'::‘o.n Sheiby. core) GeDthe sample (Aterval OPQLIR ot
H‘mm wt: /q/ ) |b - o in drop k] m::m‘::;:unmd Tlul and any Other distinct -:::r":::;::: l‘:'ﬂ:’l"‘
Thin Wall Tube Size___0D S Merord v ui ariing hun el eea, veares of wate. aid emes. inreA (403 101 1501
o vy LF____Dia. e A ekt i
g?ina Hl;!mor ib in drop ; 5’-‘:‘:‘-: s proviems ouu:::v:::'::? dv:‘u‘n v
il Rod iu [ ] @ 0ry generel driling conditions {tIMperamre, ..
Drill Bit Type (a) {b) Sou/Mock Dessnetion Reauirementy
Dri“ ah Siu (a) (b) ! ':'“ Written cisssitication
:'w T;u_éioo : :'u’ls::l'-’:’:lm HWCONESTy COMPONSnts * % snNE 1L §rovel, cORDIEY
oflow Stem AugeroLID D S
Core Barrel Size, 1D Length ] snnmnnn (conesivel Or denuity (non-conesive)
Core Bit Serial N Nenwreteoric/ieading
COI'Q Bit &fial i Deoositianeg! envizonmens
Drill Mud Type : :“. Classitication
Drill Mud Eormula o
th Drill Mud Used e
Back Filled Date L Qaree e cemensnon
me (2% n %m.uwc
. . i sygree of wasthering
Dfl" ng M.fg. Mw. II ::.':rvn:\’::::n:'::'m:nnn Nydraylic conductvity  retionasis R
Tuher Eauip e T T A
m Equlp. recovery.
Texture Abbreviation ize Abbreviation Soil Particle Size
Boulder Bo Over 3.0”
Large L 1.0” to0 3.0
Gravel Gr Medium M 38" to 99" |
Smal) Sm 2.0mm to .38"
Coarse Co .75mm to 1.99mm
Sand S Medium M .25mm to .74mm
Fine F .05mm to .24mm
Silt Si .002mm to .049mm
Clay Cc Smaller than .022mm
Consistency Abbreviation N Density Abbreviation N
Very Soft Vs 0-2 Very Loose Vo 04
Soft S 34 Loose L 59
Medium M 58 Medium Dense MD 10-29
Stiff St 9-16 Dense D 30-49
Very Stiff VST 1730 Very Dense vD 50+
Hard H Over 30
% of Dry Weight Term Abbreviation
0-10 Trace or Occassional TR or OC
11-20 Little L
21-35 Sorne SO
36-50 And or With &orwW/
CONDITIONS FOR USE OF SOIL BORING LOG
This field 30il boring log records the 30i! descriptions and other data observed or measured in the fieid by qualfied soil technicians. The souis
betwesn the ssmples may have been determined by the “‘feel’” of the drill bit or wash cuttings. The changes between the sotl strata may be
wremsitional rather than abrupt, particularly with respect to color, westhering, and consistency changes. The amount of iarge sized gravel or
bouiders is generally estimated because the sampling tubes seidom retain these iarger sized 30il particles. Deisyed readings of ground water
lavels m3y not be entered on this field log.
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ADDITIONAL DRILLING DATA

‘DRILLING INFORMATION

Split Tube Size lD - OD ; ::::;.*:;;::::.::":::t:m‘inn‘ sheiby . core) depthe. semoie interval. length of
H‘mmr Wt._ﬂ&lb_&?__in drOp 3 ;?c::m'::e:unnnc weter sad snv ather .:nm:; ::::ﬁ:ﬂ;::’:: l':;";‘"
Thin Wail Tube SIZQ_OD : :::: :::fm::ﬁ:%;'..:m::i‘::m:.7':-«« tivia l:'m:. m“:.“":‘:‘,;:: type)
Caio Uned—L7___0it S
ing Hammer Ib in drol o kil erovt. o nerete
Dfi"ngOd Size P : 2.":‘.:::': n:u.aa. :2:.4'5::-. lw:munlun, raining, o1c !
Drill Bit Type (a) (b) Sou/Roch Deseription Resuiroments
Orill Bit Size {a) {b) ' sew rven clenuication
AUW Tvm OD ;A E;‘c::.,::é:::i: : dory companents *% and size grevei, cobbies
Hollow Stem Auger, 1D o C::ov..moml:g reeen '
Core Barrel Size D Length H g:-'.'f.:'.'u‘r (ue'.':u'nn) or density (nencohesrve)
. . 9 onture
Core Bit Seria) D a—
Drill Mud Type T Cluuticstion
Drill Mud Formula b :',':::,‘,’:,':,‘,,",‘,',',‘""""'
Depth Drill Mud Used A
Back Filled Date L Teaee of comensnon
me by I" “NV:"U;.' wasthenn
Drill Rig Mfg. Mod. : ?:"::‘:,“.:'."“ et N
Qther Eauip e S AT
Other Equ. tecovery.
Texture Abbreviation Size Abbreviation Soil Particle Size
Boulder Bo Over 3.0"
Large L 1.0” 10 3.0"
Gravel Gr Medium M .38 to0 .99""
Small Sm 2.0mm to .38"
Coarse Co .75mm to 1.99mm
Sand S Medium M .25mm to .74mm
Fine F .05mm to .24mm
Silt Si .002mm to .049mm
Clay Cc Smaller than .022mm
Consistency Abbreviation N Density Abbreviation N
Very Soft Vs 0-2 Very Loose VL 04
Soft S 34 Loose L 5-9
Medium M 58 Medium Dense MD 10-29
Stiff St 8-16 Dense D 3049
Very Stitf VST 17-30 Very Dense vD 50+
Hard H Over 30
% of Dry Weight Term Abbreviation
0-10 Trace or Occassional TR or OC
11-20 Little L
21.35 Some SO
38-50 And or With & or W/

CONDITIONS FOR USE OF SOIL BORING LOG

This field soil boring log records the soil descriptions and other data observed or measured in the fieid by quaified soil technicians. The soils
betwesn the sampies may have been determined by the ‘‘feel’ of the drill bit or wash cuttings. The changes between the soil strata may be
transitional rather than abrupt, particularly with respect to color, weathering, and consistency changes. The amount of |arge sized grave! or
boulders is generally estimated becsuse the sampiing tubes seidorm retain these larger sized soil particies. Delayed readings of ground water
ieveis may not be entered on this fieid log.
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Donochue SOIL BORING NUMBER
DRILLING DATA
Engineers & Arcrvtects
ADDIIONAL DRILLING DATA DRILLING INFORMATION
Split Tube Size 1D (0]0] I :::';'::.: et ::.w... heiby . tare) SR, camaie inservel, length of
H.mw Wt--&lbL_—o iﬂ d"’p 3. mm&-w Wt ond enyY STher SINtIngt weter Producing soaes.
Thin Wall Tube Sizs__00 E R e eaien e i vroe, soures o wener id omee, ot Ioad 104 1o
caim u“ LF Di.. . m'm-..;~|:~-‘;’.m ":IMOI Huid loss.
Dol Rod st "> ——"¥°® R T T
. aPpert : ”,
Driill Bit Type (a) {b) Sea/Mees O "
Drill 8Bit Size {a) {b) 1. Se
i Tm OD E" g:"&:;::-::""m companeny *% and sise grovel, cobbles
323 Bit s.ds.a‘n ° Lere " Yowawars o
Core Bit Serial I Desesiions emsirenmiont
Orill Mud Type : -..“ Claniticstion
Orill Mud Formulas e s wriaias
Depth Drill Mud Used ¢ cowr
Back Filled Date L Ootrms ot comenatien
Method by ». Streture
Orill Rig Mfg. Mod. L et oo conaens
Other Equip I Wete nbmre: ene sering insuerd -:tn':-‘u-. ons tout ‘u'n m:::.m ressen
Other Equip. ————ry. '
Texture " Abbreviation Size Abbrevigtion Soil Particle Size
Bouider Bo Over 3.0"
Large L 1.0"” t0 3.0”
Grave) Gr Medium M .38 to0 .99""
Small Sm 2.0mm to .38"
Coarse Co .75mm to 1.99mm
Sand S Medium M .26mm to .74mm
Fine F .05mm to .24mm
Silt Si .002mm to .049mm
Clay C Smaller than .022mm
Consistency Abbreviation N Density Abbrevigtion N
Very Soft VS 0-2 Very Loose VL 04
Soft S 34 Loose L 59
Medium M 58 Medium Dense MD 10-29
Sttt St 9-16 Dense (] 3049
Very Stitf VST 1730 Very Dense vD 50+
Herd H Owver 30
2.of Ory Weight ~Jom Abbrevistion
010 Trace or Occassionsl TR or OC
11-20 Little L
2136 Some SO
36-50 And or With & or W/

CONDITIONS FOR USE OF SOIL BORING LOG

This fieid s0il boring log records the soil descriptions and other data observed or messured in the field by qualfied soil technicisns. The soils
betwesn the smpies may have been determined by the “‘feel’” of the drill bit or wash cuttings. The changes between the 0il strata may be
wansitional rather than abrupt, perticularly with respect to color, weathering, and consistency changes. The amount of large sized gravel or
bouiders is genersily estimated becauss the sampling tubes ssidom retain these larger sized 30il particies. Deisyed reedings of ground weter

lovels mey not be entered on this fieid log.
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Engineers 8 Arctwiects

ADQTIONAL DRILLING DATA

SOIL BORING NUMBER

* DRILLING INFORMATION

Split Tube Size 1D, oD T Persampn veserd e oe it wpous, ihelby . sare] dap e, samels iasares, longh of
Hammer W L—&-'b—-ﬁ&-i" drop 3. Rovmrd ires sneounwevs woser s any othor ltingt wotar prosueing ronss,
Thin Well Tube Siza___0D e e T T oy S
ammer Ib in dro ' Sriding.
Dﬂ""ﬁ“ sﬂ " P : :m ooheral orilling m'-": {emporensre, reining, 'w.)
Drill Bit Type (a) (b) Se8/Mesh Demription Aeauiraments
Drill Bit Size (s) (b) 1 :on ricme cemaioetion
Auger Type (o] v USCE wmset .
Hollow Stem ID H fhe "'.':'.'."."... ' 070 s grovet, conbees
Core Barrel Size 1D Length 1 ;“:"'" g
Core Bit Serial N Tewwertare/essny
c“. B't &ﬁ‘ I Deporitionss savirsament
Drill Mud Type * :-“ Claatisstion
Drill Mud Formula y empiee charecterieties
Depth Drill Mud Used ¢ Coer
Back Filled Date : g:.v:':. ot comentation
Method . Stregrore
Drill Rig Mfg. Mod. L deien semvoremiens
Other Equip ' :m'n'nm e noﬁ': ineuoesd ':'l'::l ons iout sove uummu.ra
Other Equip. rovevery.
Boulder Bo Over 3.0"
: Large L 1.0” t0 3.0"
Gravel Gr Medium M - .38 t0.99"
Smail Sm 2.0mm to 38"
Cosrse Co .75mm to 1.98mm
Send S Medium M .26mm to .74mm
' Fine F 06mm to .4mm
Sile Si .002mm to .048mm
Clay Cc Smaiter than .022mm
Consistency Abbreviation N Density Abbreviation N
Very Soft \sIS 0-2 ml.omu VL :-;
Soft 34 L
Medium M 5-8 Medium Denss MD 10-29
Stitf st 9-16 Oenes D 30-49
Very Stiff VST 1730 Very Dense vD 50+
Hard H Over 30
2.9t Dry Weight. Jem Abbrevigtion
010 Trace or Occassional TR or OC
11.20 Little X]
2138 Some SO
3650 And or With Sor W/

CONDITIONS FOR USE OF SOIL BORING LOG

This fieid s0il boring log records the soil descriptions and other dsta observed or messured in the fisld by qualfied soil technicians. The soils
between the samples Mmay have been determined by the ‘‘fesl” of the drill bit or wash cuttings. The changes between the s0il strats may be
transitionsl rather than sbrupt, perticulerly with respect 1o color, waathering, and consistency changss. The amount of large sized gravel or
boulders is generally estimetad becsuse the sempiing tubes seidom retain these larger sized soil perticies. Delsyed resdings of ground water

lovels mey not be entered on this field log.
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DRILLING DATA

—— el SN

Engineers & Archaects
ADDMONAL DRILING DATA DRILLING INFORMATION
. 1. Aestrd mosmrements in WAt of ot - . o
Harmae Weor 272 1o o T e
Thin Wall Tube Size___OD T Reee .":‘Z.':"u:{"m':&"..'.'.' e, socres of wier, fols :‘:-..:.:-‘u ”:.-'\c 204 voe)
caim Used LF Dia. [ B ::::-"::M‘::mmn w0d and genersl Srilling Mn: ool e
i ¥ i SRR L
Drill Bit Type {a) {b) Mook O "
Drill Bit Size () (b) oot
W Tm 0o : i&ﬁwﬂ COmpenent *% ang sise wrovel, coadits
Hollow Stem Auger 4 %1D . Coter morsas — )
Core Barrel Size, {a] Length T Conts ppes——
Core Bit Serial Y Temriearnsmseny
con Bit &ﬂd i Oepasitionsi saviconment
Drill Mud Type 3 e eiotion
Drill Mud Formula s e arieties
Depth Drill Mud Used 4 Coer
Back Filled Date : 2::':.:' comentation
Method by o S
Drill Rig Mfg. Mod.__C22¢ << L Semeesrmecees
Other Equip 1 WMot newrel vad soring IsGuerd roat breshs. sad 10st sore inetw Sing Srabeble ressen
om.f Equip. m‘- aumser of frEEtures 9O (00t, Rumber af trasiyres Por 18180 tongwn of
Bouider Bo Over 3.0”
Large L 1.0" t0 3.0
Gravel Gr Medium M 38" to .99
Small Sm 2.0mm to 38"
Coerse Co .75mm to 1.99mm
Sand S Medium M .25mm to .74mm
Fine F .05mm to .26mm
Siit Si .002mm to .049mm
Clay , o Smalier than .022mm
Consistency Abbrevistion N Density Abbreviation N
Very Soft Vs 0-2 Very Loose vL 04
Soft ] 34 Looss L 59
Medium M 58 Medium Dense MD 10-29
Stiff St 9-16 Dense D 3049
Very Stiff VST 1730 Very Dense vD 80+
Hard H Over 30
X of Ory Wight_ Tom Abbrevistion
0-10 Trace or Occumsional TR or OC
11-20 Litde LI
2135 Some SO
36-50 And or With & or W/

\/

CONDITIONS FOR USE OF SOIL BORING LOG

This fieid s0il boring log records the soil descriptions and other data obssrved or messured in the field by quaified s0il techniciens. The soils
betwesn the ssmpies may have besn determined by the “feel”” of the drill bit or wash cuttings. The changes between the 50il strats may be
transitionsl rather than sbrupt, perticularly with respect to color, westhering, and consistency changes. The amount of large sized gravel or
bouiders is ganersily estimsted because the sampiing tubes ssidom retain these iarger sized soil particies. Delayed readings of ground water
leveis mey not be entered on this field log.
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w STRATA |8 X (MO} T (4 R P "
~ =t -
r- ——
— I
2k 7 -

_ 1 \ W:_&‘Lai\h'n.%f Very FrqiF

C ] ’

r

. r

Y/ N brypy ct 4drace 5ilt

SRIE/J7 3y e w  ra——
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-

’: 17 “%" JI‘DJ y C | gon. ;:'
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J- -11 ”Ao’, B bd
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e )
I
.
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CONDITIONS FOR USE OF SOIL BORING LOG

SHEET e OF e
Donohue SOIL BORING NUMBER
- DRILLING DATA
Engineers & Archwects
AROIONAL DRILLING DATA DRILLING INFORMATION
Split Tube Size mzoo T Per e vard wmets woe (st wona, etby. ore) Sesths, Lomoia (ntorve, langh 81
Hammer Wt. b in drop a m Tirst SREOUA NG WO SRG Say STREr GISLINET WO PrOGULIng Z8A0e.
Thin Wall Tube Size__0D e e et g oy
m ammer lb n arop N Cotlort campios of Desifilt, grout, snd songrete.
. Drill Rod Size [} Report graorsl Grilling ooneintns; (Wmpersw s, reining, sw.)
Oriil Bit Type (a) (b) Soi/M oot Densripuion Noumisemonss
Driil 8it Size (a) (b} ' :‘u
Auger Type 0o :.' u.a:u_‘-u‘u.' *% eng sise grovel, cobbies
Hollow Stem Auge ]»] S Cotwr.meming
Core Barrei Size, iD Length 1 Goneimenar | o sonuity
gz:: ::: s&.::: T Qeponitionsl envirenmont
Driit Mud Type T MRt siication
Drill Mud Formuls e e orieties
Depth Drill Mud Used o Swer
Maihaod, Iy n Sorwewre
Drill Rig Mfg, Mod. L Sewien s cenaens o
Other Equip N -:uu_..::n: e -m(,a:mu ros rvsss. g o ore lashuting proasble rocsen
Other Equip. e~y * -
Texture Abbrevistion Size Abbreviation Soil Particle Size
Boulder Bo Over 3.0
Large L 1.0” t0 3.0”
Gravel Gr Medium M 38" to .99”
Small Sm 2.0mm to .38"
Coerse Co .75mm to 1.99mm
Sand ] Medium M .26mm to .74mm
Fine F 05mm to .24mm
Silt Si .002mm to .048mm
Clay Cc Smaller than .022mm
(‘ﬂgm Abbrevistion N Density Abbrevistion N
Very Soft AL 0-2 Very Loose vL 04
Soft ] 34 Loose L 59
Medium M 58 Medium Dense MD 10-29
Stitf St 9-16 Denes D 3049
Very Sdff VST 1730 Very Dense vO 50+
Herd H Over 30
X.of Ory Weight, —tom igtion
010 Trace or Occmsional TR or OC
11-20 Litte Ll
2138 Some SO
36-50 And or With & or W/

This field s0il boring log records the 0il dexcriptions and other dats obesrved or messured in the fieid by qualfied soil tachnicians. The soils
betwesn the ssmpies may heve been determined by the “fesi” of the drill bit or wash cuttings. The changes between the 0il stTrata May be
tramitionsl rather than sbrupt, perticulsrly with respect to color, westhering, and consistency changss. The amount of large sized gravei or
bouiders is genersily sstimsted becsuse the sampling tubes ssidom retsin thess larger sized il particies. Deiayed resdings of ground water

levels may not be entered on this field log.

~
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APPENDIX B

TWIN CITY TESTING BORING LOGS




LOG OF TEST BORING

JOB NO. 8100-89-0181 VERTICAL SCALE 1" =6 BORING NO ___ OW112B
' PROJECT MW INSTALLATION PROJECT, DEPARTMENT OF THE ARMY, MILWAUREE, WISCONSIN
i DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS
IN GEOLOGIC CL
FEET | §TSURFACE ELEVATION 691.54 ORIGIN N [wenofTtveell w | o 5L | au
1 ORGANIC SILTY CLAY, dark brown (oL) TOPSOIL
1l SILTY CLAY, brown - (CcL-ML) FINE |
g ALLUVIUM
. L
5 boe
. 4 SANDY SILT, with gravel, brown L
- (ML) L
, } !
; 9 L
| - SILTY CLAY, with gravel, cobbles, -
| 4 brown to gray (CL-ML) L
1 15 L
4 SAND, with gravel, cobbles, gray, COARSE [
4 moist to wet (sp) ALLUVIUM L
1 f A 4

.
T T

LB
[
n
1

END OF BORING

U
AR S BN B

Agng
I

2
T

'y

| _ i
4 -
* - i
- -
i !
- -
- —
t WATER LEVEL MEASUREMENTS sTarT __11-17-88 comprete __11-17-84
‘] SAMPLED CASING CAVEIN WATER 13:55
\ DATE TIME DEPTH DEPTH DEPTH BAILED DEPTHS LEVEL |METHOD (]
\ 11-18} 13:00 -- -- -- 10 18.0 4%" HSA 0' to 25'
' to
{ | i |
’ l to |crew crier WELLNER

e — 11N i "”—Plnﬂ




! | LOG OF TEST BORING
Jos No. ___8100-89-0181 VERTICAL SCALE =6 BORING NO ___P1124A
i prosecT __MW INSTALLATION PROJECT, DEPARTMENT OF THE ARMY, MILWAUKEE, WISCONSIN |
DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS
IN 691.7 GEOLOGIC L
FEET | §TSURFACE ELEVATION 91.76 ORIGIN N |wilnojTveel|l w | D |BL Qu
1 on] ORGANIC SILT, black (OL) TOPSOIL 1 (A
| LEAN CLAY, yellowish brown, stiff FINE |
] (cL) ALLUVIUM | 2 |a
-ﬁ e
) i - 25 3 ISB
8] I
. T TFAN CTAY —with ——— [See F11— -
i 9.{ SILTY CLAY, with gravel, cobbles, —
| . brown to gray, stiff (CL-ML) L 21 4 |SB
. -
15
1 SAND, with gravel, medium grained, COARSE L 43 5 |SB
] gray, moist, very dense  (SM) ALLUVIUM |
\ - - v
- 2
20 L
SAND, with gravel, cobbles, gray, L44 5 lsp
] waterbearing, very dense, layers s
{ of sandy lean clay (sp) [._
{
| 25 —
4 SAND, with gravel, medium to coarse - 27 v |SB
4 grained, gray, dense to very dense, =
‘ { layers of silty sand {sp) 1
4 L
- -
. F 32 8 |SB
.T L
- -
' =
N r 35 9 |SB
. ] i
- -
1 I 33 10|SB
43 - -
J SILTY SAND, with gravel, gray,
-| waterbearing, very dense (sM) r_30
45% END OF BORING “bo.s| |MSE
1 #1 gravel, cobbles, brown, stiff [
] (cr)
l WATER LEVEL MEASUREMENTS stant _ 11-22-88 copyp prp _11-23-88)
5 SAMPLED CASING CAVEN WATER 09:30
' DATE TIME DEP*H DEPTH DEPTH BAILED DEPTHS LEVEL [METHOO @
11-27 15:53 21%°' 20" 213" 0 18%' 4" HSA 0' to 45'
10
‘| 10
l! | H o - CREW CHIEF WELLNER

. e s somm ameline 5 oo B o sen o
e
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_ LOG OF TEST BORING
JOB NO. 81G0-89-0181 VERTICAL SCALE 1" = 6 BORING NO. __ _OW113B

PROJECT MW INSTALLATION PROJECT, DEPARTMENT OF THE ARMY, MILWAUKEE, WISCONSIN
OEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS
IN GEOLOGIC LL
FEET | J"SURFACE ELEVATION 679.94 —_ ORIGIN N |woino|Tveell w | o | | ou
' FORGANTC STITY CLAY, dark brown (OLJ TOPSUILL
1 SILTY SAND, light brown, moist COARSE |
4 (sM) ALLUVIUM |
] I
6
{ SILTY CLAY, brown (CL-ML) FINE L
. ALLUVIUM |
. ' H
10
{ SILTY SAND, with gravel, gray, wet, COARSE | - 1 |sB
| meidum dense (sM) ALLUVIUM | 2 |SB
L -
15 - - -
| SAND, medium grained, gray, water- L7 3 |sp
17 |{-bearing, loose (sp) L
J SILTY CLAY, with gravel, gray FINE i
4 (CL-ML) ALLUVIUM |
20
] END OF BORING i
L -
A L

A
T

.
T

L
T

P |
T

1
T T

-

] L
WATER LEVEL MEASUREMENTS sTarT __ 11-14-88 comprere . 11-15-8§
SAMPLED CASING CAVE IN WATER 08 . 30
DATE TIME DEPTH DERTH DEPTH BAILED DEPTHS LEVEL {METHOOD () .
11-14/16:35 17! 19 197 1o 12 43" HSA 0' to 20'
11-19 07:00 20' 20" 20"’ 10 9%'
fo
10 CREW CHIEF WELLNER




_ LOG OF TEST BORING
Jos no. ____8100-89-0181 VERTICAL SCALE " =6 BORING NO ___P113A
PROJECT MW INSTALLATION PROJECT, DEPARTMENT OF THE ARMY, MILWAUKEE, WISCONSIN
DEPTH DESCRIPTION OF MATERIAL SAMPLE LABORATORY TESTS
IN GEOLOGIC LL
FEET | JTSURFACE ELEVATION 679.98 ORIGIN N o |wilno|tveell w | o |pr | au
n |_ORGANIC TEAN CLAY, dark brown (OL) TOPSUTL 1 |sB
9" {~ORGANIC LEAN CLAY, dark brown EOU FINE - 8
2 ALLUVIIM 2 |SB
4 SILTY SAND, with gravel, light brown COARSE |
] to brown, moist, loose (sM) ALLUVIUM |
q e
7 - -+ b6 3 |SB
1 SILTY CLAY, with sand, brown, medium FINE L
i (CL-ML) ALLUVIUM |
1, ; COIRSE—Els 4 |sB
12’5_ 1, (S ALLUVIM
{ SILTY CLAY, with gravel, gray, stiff FINE L
{ layers of sand (CL-ML) 1 ALLUVIUM |
7 F
20 SAND, with gravel, medium to coarse COS%S’E 5.|sp
1] i AL N
21%] FIng 1 28 6 |SB
4 SILTY CLAY, with sand, gray, very ALLUVIUM o
4 stiff (CL-ML) L
25 - . . -
4 LEAN CLAY.-; little gravel, grayish - 31 7 (SB
] brown, very stiff (cL) L
4 8
- L
. - 26 8 |SB
. L
40 W -
-
SANDY SILTY CLAY, a little gravel, | 55 9 | SB
] gray, very stiff (CL-ML) 10.5°" 10| sB
J "
50
43 END OF BORING 0.5 11| sB
1 #1 coarse grained, gray, m(at,)dense i
- SP -
4 #2 gray, wet, dense (sc) -
WATER LEVEL MEASUREMENTS start _11-15-88 compiete 11-15-88
SAMPLED CASING CAVEIN WATER 14:15
DATE TIME DEPTH DEPTH DEPTH BAILED DEPTHS LEVEL |METHOD ]
11-1819:30 -- -- -- 10 8.2 43" HSA 0' to 45'
to
10
o CREW CHIEF WELLNER
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APPENDIX C

DONOHUE WELL CONSTRUCTION DIAGRAMS




e e s ]
l m OBSERVATION WELL INSTALLATION DIAGRAM Well No. 2K:1128 gy dwi
Si .LJ.LJ.!L_W st ?nf&

wmmg.ﬁm._ Date:

r\ AL Rsmersim Project No. L54977.007

| , '
| | | Protective Casing m s
o fe
| £l ! ;;,:.mur (0™ Locked >
Koy

A A . . Length 3.0

wild ke 22016

l ﬂ P dined (rew Pre Heapermy )
S faaless sdeed

S o

b.0" | Concrete Collsr

Quant. Cement 462 Ibs. + Quant. Wamﬂ-__-ﬂan.
9.5 ‘ Total Quant. gal.
Manufscturer_ ¢y ket

——

A , Seal
Powd«l’.innulu. Lag;/_. gal,_25 < wet

(<] , | . chhud__{_z___w 1*m.jL 0 mon
‘.’ 213

| Pipe

. G/seg sl
E‘E E’CE_’-] gvg. 24 = ' Manufactuterzé_;,
2 . Schedule _42

-
' Lcl'mh/poruc ['/0 No. of sec.

Volume 7o (D14 pasc [ hs)

1'3¢ml ' ..
Type_Shs fseg § SotSze____0-010

0.D. * — No. Slots/ft. 7;_=60
.0, & 7 v Sd'ndulo ° :

sty B - = s
E N

‘ Notes: Water Source Orwa Owi12A wes abmdind
iace_drlery, nhel mimpmning duirics wms loot in TR orebrk. M Y5 uwmwémah@‘«r&

’ o Typetsl__ At/ F/m+ Sand .
|| | el

Al

100000000008




T 7 AE?
52

L4

Sheet /. —/———

p——— e
Donohue PIEZOMETER INSTALLATION DIAGRAM Well No. Z=/(2.=f
Site: S -r/Z4_«.59.£<. _ Date: _L-23-8X

By: I Gicaud _______ Project No.LZ2272:007

lag R MOnad oo uer”

G ronrd 5-\.6-&

G | |BE

7

Protactive Casing|

1} .
Typesatect _ Vented No.
Diameter Locked_ 122 __ Type
Length Key w ; o/ 7
Type. Vented
Concrets Collar | =<7 #77% C3¥ 7 Toa7?"

PRk utix Tac. Tolede

Cement &o Ibs. + Water L2 gal.
Total Quantity gal.
Seal

Manufactur ot/ B Od . Tie. L ornCouder, O
Powd fPellets Quant. 22 167 qal.

Hydrated gal., Time LS o~
Pipe .

VPR Seain/c i " Schedule 25312 So-%
0.D. “Manufacturer Zrev. ‘i
I‘D- uj" - v : @ o :

persec./0 F3 No.ofsec. &0 S <
Cement - Bentonite Grout
. Mix 22482 Seaclgemens 225 /£5Bentonite
Ceme: Ibs. + Bentonite. Ibs. +
Water gals. %
Total Quantity gals, 2. T2 5 |
Manufacturers wa Gel <
- Vv.¢. BMOI"/ AP ows¥err ,
Joint )
Qhraadsd Flush
Teflon TapedX2xNa
Manufacturer

Seal| 700 - ,’amd- b760w- g0 e awger.
Ca't Place Scn C .
Powdaer/Peilets Quant, gals.

Hydrated gal., Time

n
12
1000000000t

Notes: Water Source

fiewa]
T Slot Sinn 2. 282 __

0.0. 2 . No. Slon/ft. o
1D B sanmof le o
Length sec. 5S¢ _No.ofsec. o~

M&NM&.__

Beckflll

Type y

Source X _QBags - rIppletov (OT

Volurme ok e LS8,

Cep PPoO Pracsmas t - Glot To Sheed_
é/‘-dou.ﬁ.

Type o plv3s £ ThAram

Volumes

Material

US. A R C= choam potable conTiy M

rMahne rmades e & - COnSt Somesl/ G20 0y




, Sheet L of L
m
Donohue OBSERVATION WELL INSTALLATION DIAGRAM Well No2B//3 5
Site: ASARC (M. Yfwaukep ) Date: /-4 53 _ '
N By: Z2esl G:.rmuc _______ Project No./5222.007
7.0 b= Protective Casing
‘ Type Jlecs_ Vented 423 Type
{ - Diameter_o __Locked_cic s,

) A A g Length £33 7 Key®
. . .
Pluy Teuporary PVE Cap -

— Type
A I " Vented
Concrste Coilar
‘
Quant, Cement 222 ibs, + Quant. Water ___ gal,
l | 9.0 ]
A

Total Quant, gal. _2 %2 bags (8014 )
Manufacturer Q“- Lo te

Seal

Pm/&amhrmmt. /- 5204,

- - Manufacturer, can Cotlogl €O
[’_—"E Hydrawed_2 © ____ gel., Time 2¥ ¥ -/

E‘E E:’j Type_Ste-n/fess  AAsyad 4 -3/2

0.0 s e Manufacturer @0t xard i jmo,

I Zs'[ : 1.0.__2.¢ ' Schecule 25 5’ _

Leangth/per sac. Y-24 No. of sec. o
Joints

Threaded Flush Joint
L_ﬂ Teflon T
Tape, Qetey Clovelomd O, ,

Manutacturer, A
“'ﬁ { Bacidfill
| Tym(’ Xe‘ #I"f. ""

‘. * ’ ! ' — Source Zc 2Lro0 <) XK -Applefos

Volume _23C 43 - 74 bays

==

Type _Jrwrielrss Slot Size @ - ©70O
0.0. d No. Slot/fr.
1.D, - Schedule
Manutfacturer Zreragrd. K lmegs (73 loc )
Length/persec. .52 ___ No.ofsec. _2

xod

| ‘
' m Cap
~ Type_STR 4SS Tareadkd
-/ 4 — ‘
| 3 Materisl K
| Notes: Water Source S4fy. /2 o sAKC Matis dol ek £y lber Lock (Gime )

—iiatn by oo




’ - . Sheet_/_of___1
Donohue : PIEZOMETER INSTALLATION DIAGRAM Well No.2- 2.3 &
Site: LEARE Tracatsg “haa  Date: H#- 15/ -~ 8E -
N ' By: L St Project No. 415222, cov

l‘1.."_0;r’|mm.cam1

) TyPe Idetime Vented 222 __No.
Olameter_£___Locked Z<s___ Type

A 1 * v Langth 5.38 " wa

) m ) ] Pug] Teew.. Pve Cap.
— Type Vented
I A A ‘ | Concrets Coilar

Manufactur
EE . ' Coment _Lg?_ Ibs. + Water

Total Quentity _20- }Q# gd

Seal

E Y 20 % Cotlos,
zb : Manufacturer et c an oid Co.
‘ Powder/Granul ani. gal.

Mydrated gal., Time L8 s M /o5

H
Cl
!
?F
§
:
N

I.b . 2.0
persec. 10’ No.ofsec, b=t

l - ' EE Eg Cement—Bentonite Grout

T  Mix_4ores  Commm _t% 63 Bentonits
N S Cement— Ibs. + Bentonite__ag/ea Ibs. 4
. Water__ 80, ®__ gals.
' Total Quantity gals. =62
M.mfmmw,

|2

e
§
§
l;

See Volcl/ay Tablets

Powder lleQuant, — Z7%___qais.
I J—q- Hydrsted gal., Time X208~ (7 i5-23
=

ype fola> SlotSize__ 2.0
0.0. No. Slots/ft. -
1.0. 2o 2 Scheduie

Length per sec.____ No. of sec.
Manufacturer _acaisox,

Back|

Type *
m.ﬂ.&.&&hn
Vdum.l.Lz_Lu_ﬁg‘_"-.Lgu

Y Cap
Type . Stanless Threaded

— ¥ Volumes __l

|

Notes: Water Source Bldy 3/2 (S4RC Mmru] , |
Letaple WDiTer . —Babiye cawdsoil b Gl oak
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TWIN CITY TESTING
WELL CONSTRUCTION DIAGRAMS
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INSTALLATION OF FLUSH MOUNT MONITORING WELL
J0B NO. 8100-89-0181 MONITORING WELL NO.

GROUND SURFACE ELEVATION 691.54 TOP OF RISER PIPR ELEVATION
(With cap removed)

Ow 1128
691.36

/¢

SCREW TYI'E CAl
CONCRETLE COLLAR

' T J PROTECTIVE FLUSIi-
v Mo HOUNT CASING
/><, N A Diameter and Type 4" STEEL W/LOC
rw Total Length 5.0
Length Below Ground 5.0’
TUICKNESS AND TYPE 6.5
OF SEAL CONCRETE
o | —— DIAMETER AND TYPE 2" STAINLESS
OF RLSER PIPE. STEEL
Lg Ly Ly
- TYPE OF BACKFILL
SUMMARY AROUND RISER _#30 SILICA SAM
Ll - L9
— 2 —_
L, = ft N NT
] - —MNONETT :q :? | THICKNESS AND TYPE 3.0' BENTONITE
L2 z £ 5 ft l.4 \ N OF SEAL PELLETS
Ly = __0.51ft & E; ;;_____ DEPTH TO TOP OF
L HEE FILTER SAND 0.0
L, * 3.0 ft {- ; TYPE OF FILTER
: AROUND SCREEN #30 SILICA SAN
bg = __4.5 ft f— TYPE OF MONITORIN G*WELL O AINLESS STEE
lg = —10.3 ft S I SCREEN GAUGE OR SIZE
L - ft L OF UPENINGS (slot no.) .019
. > — DIAMETER AND LENGTH
Lg = _24.8 ft 1. OF SCREEN 2" x 10.0'
L. = 24.8 ft ) S VS DFEPTU TO BOTTOM OF
9y — *L R MONITORING WELL 24.8"
] 24 DEPTH TO BOTTIOM OF
FILTER SAND 24.8'
—n DIAMETER OF BOREnoLe 8"

Installation Completed

Date 11-17-88Time 15:55

SPF-1988A

___---ﬁE:EL.-...--.------lI.I-IIIIIIIIIIIIIIIIIIIIIJ




—— amm— ot m—

INSTALLATION OF FLUSH MOUNT PIEZOMETER

JOB NUMBER 8100-89-0181
GROUND SURFACE ELEVATION

691.76 .

Ly Lg L
SUMMARY - —
Ly - L 1
—‘" — T .
= 0.4 ft Q: N
N\
8.0 N N
: fe PN
N
= none ft 13_*‘ S
= 5.3 ft )
= 5.3 ft -
i
= 0.6 ft 6
A rrem—
= 44.4 ft .
= 45.0 ft ) B :

* WELL
Iastallation Completed
Date 11-23-88 Tige 12:00

SF-1988A

PIEZOMETER NO.

TOP OF RISER PIPE ELEVATION

(With Cap Removed)

SCREW TYI'E CAP
CONCRETE COLLAR *

PROTECTIVE FLUSH-
MOUNT CASING
Diameter and Type

Total Length
Length Below Ground

TUICKNESS AND TYPP
OF SEAL

D1AMETER AND TYPE
OF RISER PIPE

TYPE OF BACKFILL
AROUND RISER

THICKNESS AND TYPE
OF SEAL

DEPTII TG TOP OF
FILTER SAND

TYPE OF FILTER
AROUND SCREEN

TYPE OF PIEZOMETER

SCREEN GAUGE OR SI1ZE
OF OPENLINGS (slot mno.)

DIAMUETER AND LENCTIL
OF SCREEN

DFTH TO BOTTOM OF
MUNITORLING WELL
DEPTI} TO BOTTUM OF
FILTER SAND
DIAMETER OF NOREZNHOLE

INSTALLED IN MANHOLE

112A
691.22

4" STEEL W/LOCK
5.0'

3.0’

4.0' CONCRETE
3.0' GRAgULAR
BENTONITE

2" STAINLESS
STEEL

BENTONITE POWDE
SAND SLURRY

NONE

33.8'

#30 SILICA SAND
NLESS STEEL

0.010

2" x 5.0'

45.0

45.0'
~8"




INSTALLATION OF MONITORING WELL

£82.94

jos No. __ B100-89-0181 MONITORING WELL NO. QU 1138
GROUND SURFACE ELEVATION 679.94 TOP QF RISER PIPE ELEVATION
1 {with cap removed)
1 VENTED CAP
. L2 L f——PROTECTIVE CASING
) Diameter and Type
:Z 23: :Z : 3 J \ A\ Total Length
L4 k3 J Length Adow Ground
N
,|,_ THICKNESS AND TYPE OF SEAL
DIAMETER AND TYPE OF RISER PIPE
b1z L11 Ls
T— TYPE OF BACKFILL AROUND RISER

E

"

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

'apmmme TYPE OF FILTER AROUND SCREEN

TYPE OF MONITORING WELL

SCREEN GAUGE OR SIZE OF OPENINGS
(5LOT NO.)

et
RN

DIAMETER AND LENGTH OF SCREEN

DEPTH TO BOTTOM OF MONITORING WELL

SUMMARY

L1 - L12
L; = __3.1 ft
L2 = 3.0 ft
Ly = __ 2.0 ft
Lg = __6.5 ft
Ls = __NONEft
Lg = NQNEFt
L7 = __1.2 ft
Lg = _10.3 ft
Lg = 2.0 ft
Lo =—NONEFE
L11 = 18' ft
L1z =___20' ft

—i 0
J4

Lo

|

INSTALLATION COMPLETED:
10:00

Date Time

DEPTH TO BOTTOM OF FILTER SAND

= THICKNESS AND TYPE OF SEAL

i‘——“*— DIAMETER OF BOREMOLE

4" STEEL W/LOCK

5.0
3.0

4.5' CONCRETE

2.0" BENTONITE
PELLETS

2" STAINLESS STEER

NONE

NONE

6.5'

3 SILICA SAND
STAINLESS STEEL

010
2" x 10.0

18"
20"

NONE

-_Bl




SEnSwNs S

L. ]
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INSTALLATION OF PIEZOMETER

PIEZOMETER NO. 113A

TOP QF RISER PIPE ELEVATION

(with cap removed)
p——— VENTED CAP
fo—— PROTECTIVE CASING
Diameter and Type

Touwal Length
Length Above Ground

THICKNESS AND TYPE OF SEAL

DIAMETER AND TYPE OF RISER PIPE

TYPE OF BACKFILL AROUND RISER

% THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

‘atmmemme TYPE OF FILTER AROUND SCREEN

TYPE OF MONITORING WELL

SCREEN GAUGE OR SIZE OF OPENINGS
(5LOT KO}

DIAMETER AND LENGTM OF SCREEN

DEPTNJ;O BOTTOM OF MONITORING WELL

DEPTH TO BOTTOM OF FILTER SAND

——THICKNESS AND TYPEL OF SEAL

JOB NO. 8100-89-0181
GROUND SURFACE ELEVATION —©79.98
2L
‘ —
PAZ- SN \&X\Mﬂ\ N AN
Lg LadY
| &3 3 L
X
L1z L1 L
1
4
SUMMARY TN
N
L1 - L12 o e
g
Ly = 3.0 ft
Lz = _ 3.0 ft -
Ly = 2.0 ft gl |
- V]
lg = 21,5 ft {7 oy
'9 " “.__'_.
Lg = __5.0 ft T K\
L7 = 5.2 ft L10\
Lg = £ 3 ft l
Lg = NONEft
L1y =__a4' ft
L1z =_44' ft

INSTALLATION COMPLETED:
Date _1lal6aB88 Time 11:51

"—-’{'— DIAMETER OF BOREHOLE

47 STEEL N/LOCK
5.0'
3.0

.0' CONCRETE
2.0' BENTONITE

PELLETS

2" STAINLESS STEE

BENTONITE POWDER
SAND SLURRY

5.0" BENTONITE
PELLETS

33.5°

#30 SILICA SAND
STAINLESS STEEL

.010
2" x 5.0'

44.0'
44.0'

NONE

8"

-
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APPENDIX E

WELL DEVELOPMENT FORMS




8E-v-(24/85)

MAR-B3-198S QS:0Q FROM TCT WAUSAU. WI TO DONCHUE-SHEBOY P.B2

-

SAMPLING INFORMATION

Sampling Point _Piezometer 113A Project U.S. Army Reserve (Center

Sample iD # _N/A ‘ Date Sampled ===["=~/~=" Time N/A AM/PM
Describe Sampling Point N/A

Well Gepth 44 ft. below MP Casing Diameter 2 inches
Depth to Water (beiow MP) 8.2 f. Date 11,24 ;88 -yime__ 09:30 AMARK
Discharge Rate = o= opm x 0.00223 = i efs.

At least e bore volumes have been svacuated before sampling.

Sampling Method : O Tap C Submaersible Pump ™ Bailer O Other

Pump intake or bailer set at o=- — . below MP, )

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

Sample Appearance: Tusbid Odor: No

Note any Sampling Problems: Well bailed dry
Note any Cleaning pertormed in field: s
Samples Collected: istadeg

EVACUATION/STABILIZATION TEST DATA

Temperature Wawer Cumulative
Corrected Lovet Volume of Water
Conductance Tomperature Removed From Well
Time {umhos/em)

L = Py et g —— o ————— e —————p.. - noe
09:30 6.80 1300 13 8.20 35 -—-
10:30 6.85 1200 13 ~——- 60 ---
12:50 $.80 1300 13 -—- 75 -—-

Pumping start time 09:30 wL__8.20
Pumping stop time 12:5C wL __Ory
Comments:
Form compieted by:. G Wellner Reviewed by: R Levra

g ame




vy < TREEe 2SN 2 GSmow

—

MAR-DZ-1989 93:01 FROM TCT WAUSAUWI T0 DONOHUE-SHEBOY P.2S

SAMPLING INFORMATION

s.mphhg P°|nt ON 1128 Pro,.ct U-S~ Army Reserve Ceﬂter‘
Location Milwaukee, Wisconsin WO _ 8100-89-0181

Sample D # N/A Date Sampled ==L -~ -~ Time N/A AM/PM
Describe Sampling Point ___N/A

Woell Depth 24.8 ft. below MP Casing Diameter 2 inches
Depth to Water (below MP) 17.90 ft. Date 24 7185  Time 13:01 ANT Y]
Discharge Rate = ik gpm x 0.00223 = === cfs.

At least il bore volumes have been evacuated before sampling.

Sampling Method : O Tap D Submersible Pump X Bailer O Other

Pump intake or bailer set at il — ft. below MP. .

Tubing (type: z-= ), (new or previously used) was used to collect all samples (yes, no)

and all fieid measurements (yes. no). Tubing used only for alkod

Sample Appearance: Clear Odor: None

Note any Sampling Problems: None

Note any Cleaning performed in field: None

Samples Coliected: el

EVACUATION/STABILIZATION TEST DATA

Yemperature wawe Cumulative |
Corrected Lovel Volume of Water
pH Conductance Temperature (Neares! Removed From Wel! Pumping
Time {Unns) (umhos/em) (°C) 0.01 1) {gallons) Rate (gprm)
— WM’
13:01 7.20 1200 13 17.8 0 .-
13:50 7.30 | 1100 12 17.9 100 -e-
14:10 | 7.20 1100 11 17.9 120 -
14:30 | 7.20 ! 1000 11 18.0 167 ‘ -~
1 |
" . ! .
. L * —
B | i —
| J | ’ .
Pumping start time 13:Q1 wL 2.9
Pumping stop time 14:30 wL 18.0
Comments:
Form completed by;___ G Weliner Reviewed by: R Levra .

8E-v-(24/85)
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MAR-@3-1S83 ©9:20 FROM  TCT WAUSAU,WI TO DONOHUE-SHEBOY P.04
SAMPLING INFORMATION

Location __Milwaukee, Wisconsin w.O.# _ 8100-89-018]
Sample 1D # __N/A Date Sampled == [ .=~ ~- Time N/A AM/PM
Describe Sampling Point _N/A
Waell Depth 44.4 fi. below MP Casing Diameter 2 inches
Depth to Water (below MP) 17.7 #t. Date _11 /24 (88 Time 13:07 AP
Discharge Rate = m=- gpm x 0.00223 = === efs.
At lpast i bore volumes have been evacuated before sampling.
Sampling Method : D Tap O Submersible Pump X Bailer = Other

Pump intake or bailer set a!
Tubing (type: ==

and all field

Sample Appearance:
Note any Sampling Probiems:
Note any Cleaning performed in fieid:
Samples Coliected:

— f1. below MP. )
). (Pew or previously used) was used to collact all samples (yes. no)

measurements (yes. no). Tubing used only for

Clear Odor: None

None
None

- - -

EVACUATION/STABILIZATION TEST DATA

Temperature Wewr Cumutative
Correctec Lovel Volume of Water
-y Conductance Temperature (Nearest Removed From Well Pumging
Time {Unns) (umhos/cm) (*C) cotm {gallons) Rate (gpm)
D —
13:07 6,20 1000 13 17,740 0 ---
14:00 6.30 860 1l 17.70 100 ---
15:30 6.1 800 11 | 17.70 200 ---
i
j 1 2 O——
| —
I ‘
l 1 ! 1 ~' |
Pumping start time 13:07 wL _17.70
Pumping stop time 15:30 we __17.70
Comments:
Form compieted by:__G _Wellner Reviewed by: R _Lévra

SE-v-(24/85)

s — |




MAR-@3-1989 @9:80 FROM  TCT WAUSAU.WI T0 DONOHUE-SHEBOY P.@3
SAMPLING INFORMATION

Sampling Point ___UW-113B Project _U.S. Army Reserve Center

Location Milwaukee, Wisconsin wOs  8100-89-0181

Sample ID # __N/A | Date Sampled === ==={ ==~ Time ___N/A AM/PM
) Describe Sampling Point __N/A
. Well Depth 18.0 ft. beiow MP Casing Diameter 2 inches
1 Depth to Water (beiow MP) 9.15 . Date _11 /¢4 4 88 Time___02:30 AM/PRX
1 Discharge Rate = hand gpm x (.00223 = s=- ctfs.
. At least el bore volumes have been evacuated before sampling.
f
} Sampling Method : O Tap 0O Submaersible Pump ¥ Baiter C Other

Pump intake or bailer set at —== - t. below MP. )
\ Tubing (type: e . ). (new or previously used) was used to collect all samples (yes, no)
\ and all field measurements (yes, no). Tubing used only for ==

Sample Appearance: Llear Odor: _None

—— s

Note any Sampling Problems: __None

Note any Cleaning performed in field: __None

l Samples Collected:
EVACUATION/STABILIZATION TEST DATA
| Temperature Wawe Cumulative
Corrected Level Volume of Water
pH Conductance Temperature (Nearest Removed From Waell Pumping
I Time (Unns) (umhos/cm) (*C) 0.01 1) (galions) Rate (gpm)
A L CIN
09:30 7.10 1200 12 9.15 0 ——-
10:30 7.2V 1300 11 9.15 40 .-
' 11:00 7.00 1200 11 9.15 75 -
12:50 7.20 1100 11 . 100 -
|
{
Pumping start time 09:30 wL 9.15
Pumping stop time 12:50 wtL__9.15
i Comments:

Form completed by:___G Wellner Reviewed by: _R Levra

ﬁmmm
[, ]
8E-v-(24/85) '
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APPENDIX F

GROUNDWATER SAMPLING RESULTS




US Aray Reserve 34th Division
Groundwater Sampling and Analysis

Well Nusber 0W-101B

droundwater
" Standards, ag/l fnalytical Results, ag/l
Paraseter | PAL ES | 1/87 3187 5/87 7/87
Indicators: : i
cao : 25 - 0,143 24 10 a8
BOD i 2 - <& {6 <b b
Boran : 2 - 0.23 0.48 0,34 0.42
Cond @ 25* 200 - 1410 1397 1291 1381
pH : $/-1 - 6.48 6.97 6.73 6.97
Hardness | 100 - b60 710 670 ILY
Alkalinity ! 10¢ - 320 340 560 540
NHI-N i 2 - 0.55 0.1 ! 0.7
Pusiic Health
and Welfare:
Chloride 23 230 80 63 34 37
Sulfates | 123 230 pL 260 240 280
Chromium ¢ 0,005 0.05 £0.003  <0.005 0.003  <0.005
Mercury ¢0,0002 0,002 1 £0,0005  <0,0005  <0,0003 <0.0003
Lead v 0,005 0,05 0,005  <0.005  <0.005  <0.00%
Cadaius 0,000 0,01 €0.001 <0.001 0,001 . <0,001
Arsenic 0,005 0.08 0,005  <0.005 0.005  £0.005
Dis Iron | 0.1 0.3 0.1 0.16 0.11 0.1
NO2+ND3-N | 2 10 0.06 <0.903 0.1 £0.05
Bariua ! 0.2 {0 <1 <! (! {1

Notes:

PAL - Denotes Preventive Action Lieit (Increase above background)
ES - Denotes Enforcemsent Standard

3/87

25
b

0.6

123t

760
SZ¢
0.6

69

280
<0.005
£0.0009
<0.003
0.900i
{0.005

0.86

.12
¢




US Army Reserve B4th Division
Groundwater Saspling and Analysis

Well Nusber OW-101B

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

Volatile Organic

Parameter H PAL ES 2/87 1187 12/88 1/89
Methylene chloride : 15 150 ¢ NA NA X 2
1,1 - Dichloroethylene 0,024 0.28 | X NA X 1
1,1 - Dichlaroethane i 835 8s0 ! 0.5 NA ! 3
Chiorotare : - -\ I NA 1 1
Carbon tetrachloride ; - - X NA X X
1,2 - Dichloropropane i - - X NA X i
Trichloroethylene (TCE) ] 0.18 1.8 i NA i X
1.1,2 - Trichioroethane i 0.06 0.6 i X NA 1 1
Dibrosochiorosethane ] - -4 1 N& i i
Tetrachioroethylene : 0.1 1 X NA { i
Chlorobenzene ] - - X NA X X
Trans-1,2-Dichloroethyiene | 20 100 NA NA X 1
1,2 - Dichloroethane ) 0.05 0.5 X NA i X
1,t,1 - Trichlorcethane ! 40 200 ! X NA I X
Brosodichlcromsethane i - - I NA I X
Benzene : 0,067 U.67 | ) NA I X
Brosotora ; - - i NA i X
1,1,2,2-Tetrachloroethane - - 1 NA I 1
Toluene i 68.6 M3 i NA X X
Ethylbenzene : 272 1360 1 NA X i
Vinyl chloride i 0.0015 0.015 12,3 18.6 X X
Total xylene : 124 20 NA NA 1 X
1,2-Dichlorabenzene ' 123 1230 X NA X X
1,3-Dichlorobenzene : 125 125¢ | X NA X 1
{,4-Dicnlorobenzene : 150 750 X NA X i
2-Chloroethylvinyl Ether : - - I NA 1 X
Cis-1,2-Dichloroethylene £0 100 NA NA 49 8o
trans-1,3-dichloropropene | - - X N& X i
cis-1,3-dichloropropene i - - X NA X i
Total 1,2-Dichloroethyliene | - - 23.8 18.9 NA NA
Brososethane ' - - X NA NA NA
Chloroethane : - - | NA NA NA
Chiorosethane : - - 1 NA NA NA
Dichlorosethane : - - I NA NA NA
Trichlorofluorosethane ! 698 490 X NA NA NA
Dichlorodiflourosethane ; - - 1 NA NA NA

1 - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Lisit
€S - Denates Enforcesent Standard




US Aray Reserve B4th Division

Broundwater Sampling and Analysis

Well Number P-101A

Paraseter
Ingicators:

CoD

BOD

Baron

Cond @ 25*

pH

Hardness

Alkalinity

HH3-N

Pubilc Health

and Welfare:
Chioride
Sulfates
Chrosius
Mercury
Lead
Cadaiun
Arsenic
Dis Iron
NOZ+NOI-N
Barius

Notes:

PAL - Denotes Preventive Action Limit (Increase above background)

Groundwater
Standards, a9/}

PAL E§ i

23 -

25 -

2 -

200 -
+i-1 -
100 =
100 -

2 -

123 250
128 230
0.005 0.05
0.0002 0.002 !
0.005 0.05
0.00f 0.0t
0.005 0.05
0.15 0.3
2 10

0.2 [

ES - Denotes Enforcement Standard

1787

29
]

0.16
1362
6.67
620
4o
.42

130

260
<0.005
0.0005
€0.005
£0.001
{0.005

3.4
0,05
<l

fAnalytical Results, ag/l

3/87

P
)

4.18
1334
6.9
680
420
g.1

84

260
€0,005
£0.0005
0,005
€0.00!
<0.003

3.4
0,05
<1

3/87

26
0.13
1064

7.3
540
320

0.9

go

230
0,005
£0.0005
£0.005
£0.001
{2,005

0.22
£0.09

<1

7/87 §/87
20 35
14 b
0,22 0.29
1258 {163
b.64  b.87
870 1300
410 400
0.4 0.3
g0 80
250 220
{6,005 <0.00§

<0.0003 <0.000§
{0,005 <0.005
{0,001 <0.00t
0,005 <0.005
0.67 3.4

0.05 0.0
<l A




US Arsy Reserve BAth Division

Sroundwater Sampling and Analysis

Well Nusber P-i01A

Volatile Organic
Paraseter

Methylene chloride

i, - Dichloroethylens
1,1 - Dichioroethane
Chiorotora

Carbon tetractloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 ~ Trichloroethane
Dibromochlorosethane
Tetrachioroethylene
Chlorobenzene

Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane
Brosodich]orosethane
Benzene

Brosofors
{,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chioride

Tatal xylene
1,2-Dichlorcbenzene
1,3-Dichlorobenzene
{,4-Dichlorobenzene
~~Chloroethylvinyl Ether
Cis-1,2-Dichioroethylene
trans-1,3-dichloropropene
cis-},3-dichloropropene

Total 1,2-Dichicroethylene

Brososethane
Chloroethane
iorosethane
Dichiorosethane
Trichiorof luorosethane
Dichlorodiflourosethane

Broundwater
Standards, ug/!
7 ES
15 150
0.024 0.24
8 850
.18 1.8
0.06 0.4
0.1 |
20 106
0.05 0.3
¥ 20
0,087 0.67
48.6 U3
21 1360
0.0015 0,015
124 80
125 1230
125 1230
150 7%
10 100
698 U

X - Analyzed for but not detected

M - Not analyzed

PAL - Denotes Preventive Action Lisit
€S - Denotes Enforcesent Standard

fnalytical Results, ug/l

U8l

4]

/81
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US Army Reserve B4th Division
Groundwater Sampling and Analysis

Well Nusber OW-102B

Groundwater
Standards, ag/l Analytical Resuits, &g/l
Paraseter | PAL £5 | 1/87 187 5/87 7/87 3/87
Indicators: i i
€ap ' 5 - .28 74 14 33 0
BOD ; 2 - 7 { b b {&
Boron i 2 - 0.16 0.44 0.3 0,31 0.43
Cond @ 25* ¢ 200 - 3095 1256 1043 1180 1045
pH : +/-1 - 6.79 8.73 6.99 6.77 8.97
Hardness ' 100 - 540 370 590 30 300
Alkalinity | 100 - 479 500 510 480 L2
NH3-N i 2 - { 0.1 0.9 - 1.4 I
Fublic Health
and Welfare:
Chloride ' 125 250 54 24 A 63 45
Sulfates ! 12 250 210 240 276 8¢ {8
Chroaius {0,005 0.0 <0.003 {0,005 {0.005 <0.003 <0.005
Mercury b0.0002 0,002 1 <0.0005  <0.0005  <0.0003  <0.0005  <0.0003
Lead 0,005 0.00 ¢ <0.005 <0.005 0,003 <0.005  <0.003
Cadaiue voo0.000 0,01 €0.001 {0.00¢ 0,001 {0.001 £§.001
Arsenic P0.008 0,05 ! {0,005 {0.003 0,005 €0.003 {0,305
Dis Iren ' 0.15 0.3 0.1 . 0.11 0.1 2.3
NO2+NQ3-N ! 2 100 {0.0% 0.08 20,09 <0.05 0.12
Barius i 0.2 {0 1 < 4! 9! N

Notes:

PAL - Denotes Preventive Action Liait {Increase above background)
€5 - Denotes Enforcesent Standard




US Army Reserve B4th Division
Groundwater Saspling and Analysis

Well Nusber QW-102B

Volatile Organic
Faraseter

Hethylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chlorofora

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethyiene (TCE)
1,1,2 - Trichloroethane
Divrosochiarosethane
Tetrachioroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
t,1,1 - Trichloraoethane
Brosodichlorosethane
Benzene

Brosotora
1,1,2,2-Tetrachioroethane
Toluene

Ethylbenzene

Vinyl chloride

Total xylene
1,2-Dichlorobenzene
t,3-Dichlarobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene
Total 1,2-Dichloraethylene
Broacaethane

Chloroethane
Chloroaethane
Dichlorosethane
Trichloroflugromsethane
Dichlorodiflourcaethane

Groundwater
Standards, ug/l

AL

15
0,024
85

b\
0.05
40
J.G87
t8.6
272
0.0015
124
125
125
150

10

498

X - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Liait
ES - Denotes Enforceaent Standard

£S

150
0.24
830

343
1360
0.013
620
1250
1250
750

109

3490

fAinalytical Results, ug/l
2/87 1/88 12/88 1/89

NA NA !
X NA X
1.2 NA !
X NA X
1 NA X
i NA ]
i NA 0.6
NA
NA
NA
NA
NA
NA
Na
NA
Né
NA
NA
NA
NA
231 42.5
NA
H NA
1 A
1 NA
1 NA
A
1
X

(22 ]
tad

<l

==
o
D, Dl el et I Jeal  Jewl D
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=
>
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N4

NA
13.9 4.6

b NA

i NA

! NA

0.3 NA

X NA

NA
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US Aray Reserve B84th Division

6roundwater Saspling and fnalysis

Well Nusber P-102A

Groundwater
Standards, a9/l

Paraseter | PAL £S

Indicators: '
Cop ; 25 -
BOD ' 25 -
Boron : 2 -
Cond & 25* | 200 -
pH : +/-1 -
Hardness ] 100 -
Alkalinity . 100 -
NH3-N ! 2 -

Public Health

and Welfare:
Chioride } 125 230
Sulfates ] 125 250
Chrosius V0,005 0.05
Nercury U0.0002 0.002
Lead V0,005 0,05
Cadsiua yoo0.008 0.0t
Arsenic voo0,008  9.09
Dis Iron ! 0.13 0.3
NO2Z4NDI-N 2 10
Barius i 0.2 {

Notes:

PAL - Denotes Preventive Action Limit (Increase above background!

€S ~ Denotes Enforcesent Standard

1/87

49
0.23
1156

440
340
0,57

75

230
€0.003
<0.0005
<0.005
{0.001
<0.005
<0.1

.19
<1

Anaiytical Resuits, ogsi

3/87

<3

7
0.33
1175
7.41
600
430
U, d

38

220
<0.00§
<0,0003
<0.005
0.00t
£0.005
0.1

0.25
9

5787

14
)

0.5
Bi4
7.22
550
46
3.7

4z

200
<0.005
<0.0005

<0.005

0,001
£0.003
0,22
0.1t

9

7187

20

7
0.34
1105
7.08
390
460
.1

47

160
<0.003
{0.00035
{0,005
{0,001
<0.003

.31
<0.05
Y

200

200
<0.005
0.005
<0.00t
<0.003

1.1

0.17
<l




US Aray Reserve B4th Division
Groundwater Sampling and Analysis

Well Nuaber P-1024

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

Volatile Qrganic

Paraseter : PAL ES ! 2/87 7/87 12/88 1/89
Metnylene chloride ' 13 150 ! NA NA 1 10
1,1 - Dichloroethylene : 0.024 0.2 1 NA X 1
1,1 - Dichloroethane : 85 850 | 0.7 NA 2 7
Chlorofora i - - I{ NA i X
Carvon tetrachloride d - - i NA X 1
1,2 - Dichloropropane i - - 1 NA 1 1
Trichioroethylene (TCE) ! J.18 1.8 ! X NA i 8
1,1,2 - Trichloroethane H 0.06 0.6 ! 1 NA X S
Dibrosochlorosethane ; - - X NA 3 2
Tetrachloroetnylene H 0.1 i i NA X X
Chlorobenzene i - - X NA i 3
Trans-1,2-Dichloroethylene | 20 100 NA NA i i
1,2 - Dichloroethane ‘ 0.05 0.5 ¢ i NA H 3
1,1,1 - Trichloroethane : &0 00 X NA X X
Brosodichlorosethane i - - X NA X S
denzene d 7,087 .87 ) X NA 1 £
Brosofora i - - i NA 5 X
t,1,2,2-Tetrachloroethane ! - - X NA A 1
Toluene | 6B.8 43 I NA X X
Etnhylbenzene i 212 1360 i NA X A
Vinyl chloride v 0.0013 0.015 i 3 29.4 ¥ i
Total xylene ) 124 620 NA NA 3 3
1,2-Dichlorobenzene ' 125 {250 | X NA {0 i8
1,.3-Dichlorabenzene ' 125 1250 I NA 15 14
{,4-Dichjorobenzene i 150 730 X NA B 14
2-Chioroethylvinyl Ether ' - - 1 NA 1 !
Cis-1,2-Dichloroethyiene ; 10 100 NA NA g 30
trans-1,3-dichloropropene - - 1 NA | 1
cis-1,3-dichlorapropene H - - X NA 3 1
Total 1,2-Dichloroethylene - - ) 8.6 NA NA
Brososethane : - - X NA NA NA
Chioroethane ] - - I NA NA NA
Chlorosethane i - - X NA NA NA
Dichlorosethane ' - - 1 NA NA NA
Trichlorofluorasethane ' 698 3490 1 NA NA NA
Dichlorodiflourcasthane : - - 1 NA NA NA

X - fAnalyzed for but not detected

NA - Not analyzed

PAL - Denctes Preventive Action Liasit
£S - Denotes Enforcesent Standard




S Army Reserve B84th Divisien
Broundwater Saspling and Analysis

Well Nuaber ON-10SB

Grouniwater Analytical
Standards, ug/l Results, ug/l

Volatile Organic

Paraseter ; PAL £S5 | 12/88 1/89
Nethylene chloride : 15 150 b 7
1,1 - Dichloroethylene H 0.024 0.2¢ b X
1,1 - Dichloroethane H 85 850 ! X 4.8
Chiorofora i - - i S
Carbon tetrachloride : - - X 3
1,2 - Dichloropropane ; - - X I
Trichloroethylene (TCE} i 0.18 1.8 1 3.4
1,1,2 - Trichloroethane : 0.06 0.6 | i 3
Dibrosochiorosethane H - - 1 X
Tetrachioroethylene : 0.4 1 i z
Chlorobenzene , - - X 2
Trans-1,2-Dichloroethylene | 20 [0 | X 2.4
1,2 - Dichioroethane ' 0.05 0.5 i X )
t,1,1 - Trichloroethane | 40 200 X 6
Brosodichlorosethane | - - 5 Z
fenzene i G.0487 8,67 | b i
Broagfors i - - £ A
1,1,2,2-Tetrachioroethane . - - ! i
Toluene i 68.6 43 4 i
Ethylbenzene : N 1360 ! 1
Vinyl chioride v 0.0013 0,013 ¢ X X
Total xylene : 124 620 | 3
1,2~Dichlorobenzene i 125 125¢ ) X 6
{,3-Bichlorobenzene i 123 1230 ! i 3
1,4-Dichlorobenze:e ; 150 750 X 3
2-Chloroethylvinyl Ether : - - X X
Cis-1,2-Dichlorgethylene : 10 100 X 6.t
trans-1,3-dichloropropene | - - 1 i
cis-1,3-dichloropropene i - - X X
Total 1,2-Dichloroethylene | - - NA N
Brososethane : - - NA NA
Chloroethane : - - NA NA
Chlorosethane ' - - NA NA
Dichlorosethane ) - - NA NA
Trichlorofluorosethane ; 698 3890 NA NA
Dichlorodiflourosethane ' - - NA NA

1 - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit
£5 - Denotes Enforcesent Standard




US Aray Reserve B4th Division
Sroundwater Sampling and Analysis

Well Nuaber P-103A

Groundwater
Standards, ag/l

Analytical Results, mg/i

Paraseter | PaL £S i

Indicators: ; ;
copn ] 25 -
BOD ! 25 -
Boran ! 2 -
Cong @ 25~ 200 -
oH : /-1 -
Hargness { 100 -
Alkalinity 100 -
NHI-N ; 2 -

Pubiic Health )

ang Welfare:
Chioride : 125 230
Sulfates i 123 2%
Chroaius f0.005 0,05
Mercury i 00,0002 0.002
Lead v 0,005 0.05
Cadeius Vo0t 0,00
Arsenic V0,005 0.05
Dis lron ' .15 0.3 !
NCZ+NO3-N ! 2 0 !
Barius H 0.2 t

Notes:

PAL - Denotes Preventive Action Limit (Increase

£S - Denotes Enforcement Sandard

{/87 3/87 3/87 7/87
18 16 {8 3
{6 b {6 b
0.34 0.25 0.15 0.22
1334 1443 860 1100
6.75 7.1 7.09 5.95
730 746 720 720
420 430 430 410
0.27 0.3 4.2 0.3
150 100 100 100
30¢ 300 o 294
<0.003 £0.0035 <0,008 <0.003
{0.0005  <0.0005  <0.0005  <0.0005
0,005 0,009 <0,003 <0.005
0. 00! {0.00} <0,001 {0,001
<0.005 <0.003 £0.003 <0.005
2.9 2.8 1.7 .l
0,03 <0.05 (0.05 0,05
i <1 < <l

above background)

{0,003
<0.0003
<0.003
0,001
{0,005

0,08
o




US Arey Reserve 84th Division

Broundwater Sampling and Analysis

Well Nuaber P-1054

Volatile Organic
Paraseter

Methylene chloride

1.1 - Dichloroethyliene
1,1 - Dichloroethane
Chiorotora

Carbon tetrachloride

1.2 - Dichloropropane
Trichioroethyiene (TCE)
1,1,2 - Trichloroethane
Dibrosochlorosethane
Tatrachloroethylene
Chiorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichioroethane
Bromodichlorgeethane
benzene

Bromofora .
1,1,2,2-Tetracnioroethane
Toluene

Ethylbenzene

Vinyl chloride

Total xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
{,4-Dichlorobenzene
2-Chloroethylvinyl Ether
is-1,2-Dichloroethylene
trans-1,3-dichloropropene
tis-1,3-dichloropropene -
Total 1,2-Dichioroethylene
Brososethane
Chloroethane
Chlorosethane
Dichlorosethane
Trichlorofiuorosethane
Dichlorodiflourosethane

Groundwater
Stannards, ug/l

PAL

15
0.024
83

0.18
.06
0.4
20
0.05
4
0.087

68.6
272
0.0013
124
125
125
150

10

698

Y - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limt
£9 - Denotes Enforcement Standard

ES

130
0.24
B30

t.8
0.6
|
100
0.5
200
.67
343
1360
0,015
620
1250
1250
750

£00

3490

2/87

x
>

e I w >l D P

39.9

=
>

Analytical Results, ug/l

7/87

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
N&
NA
NA
NA
e
NA
NA
NA
NA
NA
19.1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

12/88

-~

NA
NA
NA
NA
NA
NA




US Arsy Reserve 84th Division
Groundwater Sampling and Analysis

Well Number ON-106B

Paraseter
Ingicators:

cop

BOD

Boron

Cong @ 25°

pH

Hardness

Alkalinity

NH3-N

Public Heaith

and delfare:
Chloride
Sulfates
Chroaius
Mercury
Lead
Cadeius
Arsenit
D1s Iron
ND2+NO3-N
Barius

Notes:

PAL - Denotes Preventive Action Limit (Increase above background)

Groundwater
Standards, sg/l

PAL ES
23 -

25 -

2 -

200 -
+/-1 -
100 -
{00 -
125 %0
125 2%
0,005  0.05 i
0,0002 0.002 i
0.005 0.05
0,000 .00
0005 0.05
0.3 0.3 !

2 10

0.2 [N

€S - Denotes Enforceaent Standard

0.21

0,49
982
6.9
480
380

0.13

130

300
0,005
<0.0005
<0.005
{0,004
0,005
0.1
£0.05
<l

Analytical fesults, s9/1

932
7.06
360
390
<0.1

20

180
0,005
{0.0005
<0.005
{0.001
<0.005
0.1
<0.05
8

3/87

b

b
0.08
1417
7.5
49
380

0.1

21

160
<0, 005
0.0003
<0.005
<0.001
£0.003
§.2
0,09
<

7/87

<3

b
0.03
803
7.0
550
400

0.1

18

130
{0,005
£0.00095
{0,005
10,001
{0,003
0.1
{0,035
a

§/87

—
N~ LN

0.19
850
6.87
370
330
0.1

15

170
{0.005
£0.0005
0. 009
0.0029
0,009
.1
.08
<




US Arsy Reserve 84th Division
Sroundwater Saapling and Analysis

Well Nusber ON-106B

Volatile Organic
Paraseter

fethylene chioride

1,1 - dichioroethyiene
1,1 - Dichloroethane
Chlorotara

Carbon tetracnioride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochl srosethane
Tetrachlorcethylene
Chlorobenzene
Trans~1,2-Dichloroethylene
1,2 - Dichioroethane
1,4,1 - Trichloroethane
Brosodichlorosethane
Benzene

Eromofors
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
{,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Lis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-{,3-dichloropropene
Total 1,2-Dichloroethylene
Brososethane
Chioroethane
Chlorosethane
Dichlorosethane
Trichlorofluorosethane
Dichlorodiflourosethane

Groundwater
Standards, ug/l

PAL

15
0.024
85

0.1

20
0.03
40

Y

68.6
272
0.0015
124
125
125
150

10

698

I - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Lieit
£S - Denotes Enforcesent Standard

t

150
0.24
850

343
1360
0.015
620
1250
1250
750

100

3490

-

Analytical Results, ug/l

2/87 12/88 1/89
NA 1 5
I X i
X X 0.9
X X 3
X 1 X
X 4 I
i X 0.7
I i 3
I | i
X 1 H
X I X
NA X i
i b 2
! 1 i
i I Z
i i 1
i X i
{ H X
i X I
X 1 i
H 1 X
NA 1 1
X X 10
X b ]
X X 8
X X i
NA 1 4
X 1 1
X X i
X NA NA
X NA NA
X NA NA
X NA NA
1 NA NA
X NA NA
) NA NA




US Army Reserve Bdth Division
Groundwater Saspling and Analysis

dell Nuaber P-106A

Volatile Organic
Paraseter

Hethylene chloride

1,1 - Dichloroethylene
{,1 - Dichloroethane
Chlarofors

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethyiene (TCE)
1,1,2 - Trichloroethane
Jibrosochiorosethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Brosodichiorosethane
genzene

Brosofors
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total xylene
1,2-Dichlorobenzene
{,3-Bichiorobenzene
{,4-Dichlorobenzene
2-Chlaroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene
Total 1,2-Dichloroetnylene
Broaosethane
Chloroethane
Chlorosethane
Dichiorosethane
Trichlorofluorosethane
Dichlorodiflourosethane

i
'
1
1
]
1
t
1
i
?
i
H
1
]
i
1
i
[
1
t
i
’
1
'
1
'
1
)
i
'
3
'
]
'
1
]
i
t

Broundwater
Standards, ug/l

PAL

15
0.024
85

20
0,05
40
0,087

68.8
212
0.00135
124
125
123
150

10

698

1 - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit
ES - Denotes Enforcesent Standard

ES

130
0.24
B850

{.8
0.6
1
100
0.5
200
9.87
343
1360
0.013
620
1250
1250
750

160

3490

Analytical

Results, ug/l

12/38

()

NA
NA
NA
NA
NA
NA
NA

1/89

]
X




US Arsy Reserve 84th Division
Sroundwater Saspling and Analysis

Well Number OW-112B

raraseter
Indicators:

cod

BOD

Boron

Cond @ 25°

pH

Hardness

Alkalinity

NHI-N

Public Health

anag Welfare:
Chloride
Sulfates
Chromiua
Mercury
Lead
Cadaius
Arsenic
Dis {ron
NO2+ND3-N
Barius

Notes:

PAL - Denotes Preventive Action Lisit (Increase

Broungwater

Standards, ag/l

PAL

25

5
“

2
200
+/=1
100
100

123
125
0.005
0.0002
0.005
0.001
0.005
0.13

0.2

£S5 -~ Denctes Enforcesent Standard

€S

250
230
0.03
0.002
0.05
0.01
.05
0.3
10

Analytical
Results, ag/1
12/88 1/89

43 <5
¥ 2
0,03 0.1
1642 1133
7.95 8.12

175 500

524 376

{0.1 0.4

226 23.5

201 226

0,002 <0,002
{0.0002  <0.0002

0.04 {0.002
€0.001 0,001
0,001 0.002

1.87 0,87
0.05 0,05
0.24 0.18

above background




US Aray Reserve B4th Division
Sroundwaier Jaapling and Analysis

Kell Nueber OW-112B

Valatile Organic
Paraseter

Hethylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chlorofors

Carbon tetrachloride
1.2 - Dichloropropane
Trirnioroethylene (TCE)
1,1,2 - Trichloroethane
Dibrosochlorosetiane
Tetrachloroethylene
Chlorobenzene

Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1,1 ~ Trichloroethane
Brosodichiorosethane
tenzene

Brosvfors
1,1,2,2-Tetrachioroathane
Toluene

Etnvibenzene

Vinyl chloride

Total xylene
{,2-Dichlorobenzene
1,3-Dichlorobenzene
{,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Total 1,2-Dichloroethylene

Brososethane
Chloroethane
Chiorosethane
Dichlorosethane
Trichloroflucrosethane
Dichlc:-odiflouronethane

Broundwater
Standards, ug/l

PAL

13
0.02¢
85

0.18
0.06
0.1
20
0.05
4
0,007

8.6
272
0.0015
124
123
128
150

10

698

X - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Limit
£S5 - Denotes Entorcesent Standard

ES

150
0.24
g30

1.8
0.6
1
100
0.3
200
0,67
343
1360
0.015
620
1250
1250
750

100

3490

Analytical
Results, ug/l
12/88 1/89

X £
32 3
59 15

X X

X X

X i
26 209

X X

X 1

1 1

X X
21

X 2

X X

i X

3 X

X 1

% X

H X

X 1
22 X

b 1

X 1

X X

X !

1 X

570 {18

1 X

X X

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA




US Aray Reserve 84th Division
Broundwater Saspling and Analysis

Well Number P-112A

Paraseter
Indicators:

cop

BOD

Baron

Cong @ 25°

pH

Hardness

Alkaiinity

NHI-N

Fublic Health

and Neltfare' °
Chioride
Sulfates
Chrosiua
Bercury
Lead
Cadaius
Arsenic
Dis [ron
NO2+NO3-N
Bariue

Notes:

Broundwater

Standards, mg/i

PAL

2
23
2
200
+/-1
100
100

{25
128
0,003
0.0002
0.005
0,001
0.005
0.13

2

0.2

3

250
250
0.03
0.002
0.05
0.01
0.03
0.3

ie

§

Analytical
Results, ag/l1

12/88

4]
0.06
1795
7.63
173
524
0.1

{83
192
£0.002
£0.0002
0,033
0,001
20,001
1.4
<0.05

0.2

1/89

5]

Q
0.13
1583
8.43
670

193
201
<0.002
€0.0002
{0.002
0.004
0.001
{.81
€0.05
0.14

PAL - Denotes Preventive Action Limit (Increase above background
ES - Denotes Enforcesent Standard




US Aray Reserve B4th Division
Groundwater Sampling and Analysis

Well Nuaber P-1{24

Volatile Organic
Paraseter

Methylene chloride

1,1 - Dicnloroethylene
i,1 - Dichloroethane
Chlorotors

Carbon tetrachloridz

1,2 - Dichlorapropane
Trichloroethylene (TCE}
{,1,2 - Trichloroethane
Diprosochlorosethane
Tetrachloroethylene
Chiorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
I,1,1 - Trichloroethane
Brosodichliorosethane
Benzene

Brosofora
t,1,2,2-Tetrachlorcethane
Toluene

Ethyibenzene

Vinyl chioride

Tatal xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dicnhjorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichiuroethylene
trans-1,3-dichloropropene
tis-1,3-dichloropropene
Total 1,2-Dichloroethylene
Brosceethane
Chloroethane
Chlorosethane
Dichlorosethane
Trichlorofluorosethane
Dichlorodifloyrosethane

Broundwater
Standards, ug/l

Pa

{5
0.024
85

0.18
.06

0.1

20
0.05
40

¢.067

8.6
212
0.0015
124
125
125
150

10

698

I - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Lisit
£S - Denotes Enforcesent Standard

L

ES

150
0.24
850

—

100
0.5
200
0,47
143
1360
0.015
620
1250
1250
730

100

3490

fAnalytical

Results, ug/l

12/88

(oF)

Ik B Dl P Dl Bw Bl D= D D

587

NA
NA
NA
NA
NA
NA
NA

1/89
1

46
104

36

- g P P

~N R
F N~
E

762

N
NA
NA
NA
NA
NA
NA




US Aray Reserve B84th Division

Groundwater Sampling and dnalysis

Well Number OW-1{3B

Parameter
Ind1cators:
cop
BOD
Boron
Cond & 25°
PR -
Hardness
Alkalinity
NH3-N

Public Health

and Wajfarae:
Chloride
Sulfates
Chrosius
Mercury
Lead
Cagaium
firsenic
Dis Iron
NO2+NO3-N
Barius

Notes:

groundwater

Standards, ag/l

125
123
9.005
0.0002
0.005
0.00t
0.003
0.13

2

0.2

250
230
0.05
0.002
0,05
0,01
0,05
0.3
10

Analytical
Results, ag/i

12/88

<5

2

0,05
1056
1.98
503
410

£0.01

6.4
138
<0.002
€0.0002
0.019
<0.00!
0,001
0.08
10,03
0.18

1/89

<5

{2

0,05
860
8.12
48
13
0.12

43.5
131
0,002
€0,0002
€0.002
{0,001
0.002
0.09
<0.05
0,14

PAL - Denotes Preventive Action Lisit (Increase above background
€S - Denctes Enforcesent Standard




US Army Reserve 84th Division

Groundwater Saspling and Analysis

Well Nuaper (QW-1{3lB

Volatile Organic
Paraaeter

Methylene chloride

1,1 - Dichioroethylene
{,1 - Dichloroethane
Chlorotore

Carbon tetrachloride

1,2 - Dichioropropane
Tricnloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochlorosethane
Tetrachloroethylene
Chlorobenzene
Trans~1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Brosodichiorosethane
benzene

Brosofors
{,1,2,2-Tetrachioroetnane
Toluene

Ethylbenzene

Vinyl Jhioride

Total xylene
{,2-Dichlorobenzene
1,3-Dichlarobenzene
{,4-Cichlarobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichioropropene
Total 1,2-Dichloroethylene
Brososethane

Chloroethane
Chlorosethane
Dichlorosethane
Trichlorofluorosethane
Dichlorodiflourosethane

Broundwater
Standards, ug/l

PAL

15
0.024
835

0.905
40
0.087

68.6
272
¢.00135
124
125
125

(111

10

498

1 - Analyzed for bdut not detected

NA - Not analyzed

PAL -~ Denctes rreventive Actisn Limit
€S - Denotes Enforcesent Standard

0.5
200
0.87
343
1360
0.013
620
1250
1250
750

100

3490

finalytical

Results, ug/l

12/88

<>
-
wn

XTI X EZT E =X
> > > > P> T >

1/89

3

—
.

x X Ex E X X X ~3

> D > DD T D w




4S Aray Reserve Bdth Division
Groundwater Sampling and Analysis

Well Number P-1134

Broundwater
Standards, #g/l

Faraseter ] PAL ES |
Indicators: ; H
con ; 25 -
BAD ; 2 -
Boron i < -
Cond @ 25% boo200 -
pH AR YRS -
Hardness P 100 -
Alkalinmity P10 -
NH3-N ; 2 -

fublic Mealth
and Welfare:

Chloride 1125 250
Sulfates V128 850
Chrosius 1 0,005 0.05
Mercury 10,0002 0.002 )
Lead C0.005  0.05
Cadalus Vg.00t 000
Arsenic P 0,005 0.0
Dis Iron Vo018 0.3
NO2+NO3-N ' 2 0
Barius N 1

Notes:

PAL - Denotes Preventive Action Limit (Increase

ES - Denotes Enforcesent Standard

Analvtical
Resuits, mgsl

12/88 1/89

3 3

v 2

€0.05 0,05
1096 1115
7.98 9.24
510 634
328 47p
W 0.12
46 32.6
325 301

<0.002  <0.002
$0,0002  €0,0002
0.031 0.002
{0.00! £0.001
<0.001 0.001
£0.05 €0.0%5
0.07 0.05
0.24 0.22

above background




US Aray Reserve 84th Division
Groundwater Saspling and Analysis

Weil Nusger P-112A

Volatite Organic
Paraseter

Methylene chloride

1,1 - Dichloroethylene
{,1 - Dichioroethane
Chlorofors

Carbon tetrachloride

1,2 - Dichlorapropane
Trichloroetnyiene (TCE)
1,1,2 - Trichloroethane
Dibrosochlorosethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichioroethylene
1,2 - Dichloroethane
I.4.1 - Trichloroethane
Brosodichlorosethane
Benzene

gromsotora
t,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

vinyl chloride

Total xylene
1,2-Dichlorobenzene
{,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichioropropene
cis-1,3-dichlaropropene
Total 1,2-Dichlorgethylene
Brososethane

Chioroethane
Chlorosethane
Dichlorosethane
Trichlorofiuorosethane
Dichloroditlourosethane

e em e mm me == wmm == == w3

Groun
Standar

PA

15
0.024
85

0.1

20
0,05
0

0.067

8.6
272
0.0015
124
125
125
150

10

698

X - Analyzed for but not detected

NA - Not analyzed

PAL - Denotes Preventive Action Lisit
ES - Denotes Enforcesent Standard

dwater
ds, ug/l

L ES

150
0.24
B30

343
1360
0.015
620
1250
1250
750

100

Analytical

Results, ug/l

12

0.

/88

X
1

2
-

B >wl el P

P e W >

1/89

1.3

)-><>->-<>-<>-.>-><)-)<)<><><>-(>-<>4>->-‘>‘><>-1><><><h

10

NA
NA
NA
NA
NA
NA
NA




Donohue

QUALITY CONTROL REPQRT
U.S. Army Reserve 34th Division

tsamples 56344-56853, 56870 Analyzed 1/31/89
(Samples 56871-56875 Analyzed 2/1/29)

SURROGATE RECOVERIES

. % Recovery % Recovery
Sample Trifluorotoluene 1,4=Dichlorobutane
56344 101 @1
56843 191 114
56343 £3 11¢
56847 129
56842 79 16
56549 88 111
56850 g9 112
56351 101 113
56252 57 . 1%
56E53 92 114
56370 ) 31 114
56871 125 131
56872 121
56373 87 c7
56874 108 1C4
56375 38 TS
56876 96 09
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 26
Carbontetrachloride 94 79
Benzene 144 1232
1,2-Dichloroethane 105 G
Trichloroethylene 141 13¢

1,4=Dichlorobenzene 145 168




Donohue

Inorganics
(Samples 562870-56875)

Duplicate Sample Spike Spike Blank External GC

Analyte % RPD % Recovery % Recovery % Recovery
BOD 12 NA 100 1C3
coo 4 109 90 97
Ammonia

Nitrogen 0 104 1C2 109
Nitrate +

Nitrite J 94 97 102
Arsenic 12 93 104 G3
Barium 0 96 105 1C2
3oron 0 1C4 102 HA
Cadmium 0 91 104 53
Chromium 10 115 93 102
Iron 1 102 97 1.8
Lead 6 100 182 1C2
Mercury 1 g1 50 oz
Alkalinity 2 95 98 ' g2
Chloride C 100 9% 99
Sulfate 2 MM 104 106
Hardness 4 111 92 122

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

JM?MQ - 3/10 /89

QC¢ Codrdinator Date




" Donohue |

QUALITY CONTROL REPORT

U.S. Army Reserve B84th Division

(samples 560C4-56012, Analyzed 1/3/£9)
(Samples 56046-~56052 Analyzed 1/4/739)

SURROGATE RECOVERIES

Sample
56004
56005
56CJ6
56597
56003
56009
56010
56011
56012
8lank

56C46
56047
56048
56G49
56G50
56051
56052
Blank

Donchue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

% Recovery
Trifluorotoluene

97

1C9
108
103
108
102
100
105
123
S6

107
105
107
115
1C9
101
102
81

% Recovery
1,4-Dichlorobutane

112
132

135




Donohue

Analyte
80D
coo

Ammonia
Nitrogen

Nitrate +
Nitrite

Arsenic
Barium
Boron
Cadmium
Chremium
Iron
Lead
Mercury
Alkalinity
Chloride
Sulfate

" Hardness

Duplicate
% RPD

4
0

~ 0

O O = W O O & O O o W

Inorganics

(Samples 56046-56L£51)

Sample Spike
% Recovery

NA
102

95

94
90
114
106
81
78
106
LRES
108
106
93
102
106

Analyses

Spike Blank External QC
% Recovery % Recovery
94 102
1G5 104
90 ?5
103 102
G5 97
106 a3
110 NA
98 112
121 100
122 115
95 CAr
183 )

92 89
G5 1G¢C
106 1C0
93 g5

performed

in accordance wWwith

procedures approved by the U,S. CTPA,

3/io0 89

_ﬁ#zwd@

C Co¢rdinator

Date




NO.

Donohue

US Army Res. 84th Division

ATTN:

PROJECT NUMBER:
COLLECTION DATA:
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 12-21-88

Mr. Dave Voight
15977.007

56007 DESCRIPTION OWlO01B

Color

Odor

Turbidity

pH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donochue Analytical
4738 North 40th Street

_ Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

Clear

Collected by Donohue

TAKEN 12-21-88

Yes; sulfur

No
7.45
(1
<1
1
1
(1l
(1
(0.5
(1
(1
(1
(1
{0.5
<1
(1
(1l
{1
(1
(1
(1
(1
(2
(2
(1
(1
<1
(1
49
(1
(1

NTU
units
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1
ug/1l
ug/1
ug/l
ug/l
ug/1
ug/1
ug/1l
ug/1l
ug/l
ug/1l
ug/1
ug/1l
ug/1l
ug/1l

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

Certified by the State of Wisconsin DNR
Laboratory I.D.” No. 460060920

Project anaget; %

BV e Wl 2y B
Date




NO.

Donohue

US Army Res. 84th Division

ATTN:

PROJECT NUMBER:

COLLECTION DATA:
SAMPLE COLLECTED:
SAMPLE RECEIVED:

Mr. Dave Voight
15977.007

SEE BELOW
12-21-88

56006 DESCRIPTION Pl0lA

Color

Odor

Turbidity

pH - Fileld

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachlorocethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

Collected by Donohue

TAKEN 12-21-88

Clear

No

No NTU
7.77 units
1 ug/1l
<1 ug/1l
0.5 ug/1l
(1 - ug/l
(1 ug/l
(1 ug/1l
<0.5 ug/1
(1 ug/1
<1 ug/1l
(1 ug/1
(1l ug/1l
(0.5 ug/1
(1 ug/l
<1 ug/1
(1 ug/1l
(1 ug/1l
(1 ug/l
(1 ug/1
(1l ug/1l
(1 ug/1l
(2 ug/1
(2 ug/1
Q1 ug/1l
<1 ug/1
<1 ug/1l
<1 ug/1
<0.5 ug/1
<1 ug/1l
<1 ug/1l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNF
Laboratory 1.D. No. 460060920

- Mllipllt sy - - - VSN =5 2
Project "Manageér - Date




NO.

Donohue

US Army Res. 84th Division

ATTN: Mr. Dave Voight

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

56005 DESCRIPTION OW102B

Color

Odor

Turbidity

pH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Tricl.oroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1.1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Jervices
414-458-8711

Collected by Donohue

TAKEN 12-21-88

Clear

No

No NTU
7.80 A units
(1 ug/1l
(1 ug/1
1 ug/1
(1l ug/1l
(1 ; ug/l
(1 ug/l
0.6 ug/1
(1 ug/l
(1 ug/1l
1 ug/1
(1 ug/1l
<1 ug/1l
(1 ug/1
(1l ug/l
(1 ug‘1l
1 ug/1
(1 ug/1
(1 ug/1l
<1 ug/l
(1 ug/1l
(2 ug/1l
2 ug/1l
(1l ug/l
(1 ug/1
(1 ug/1
<1 ug/1l
11 ug/1l
<1 ug/1l
<1 ug/1l

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

Laboratory I1.D: No. 460060920
~-- - 2 45253&23--
Profect Manager Date




NO.

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

56004 DESCRIPTION P1l02A

Color

Odor

Turbidity

pH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

TAKEN 12-21-88

Light gray

No

Yes NTU
7.86 units
(1 ug/1l
(1l ug/1l
2 ug/1
<1 ug/1l1
(1 ug/1l
<1 ug/1l
<0. ug/1
(1 ug/1l
3 ug/1
(1 ug/1l
<1 ug/1
(1 ug/1l
(1 ug/1
<1 ug/1l
(1 ug/1
{1 ug/1l
S ug/1
Q1 ug/1
1 ug/1
(1 ug/1
(2 ug/1
S ug/1l
10 ug/1
15 ug/1
B ug/1l
(1 4g/1
8 ug/1l
1 ug/1
3 ug/1

'Analyses performed in accordance with

procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratory I.D. No. 460060920

..... 74@, /S
Projéct M ager Date




NO.

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

56011 DESCRIPTION OW10SB

Color

Odor

Turbidity

pt - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachlorocethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

Clear
No
No
7.76
(1

(1
0.5
(1

<1

0.5
<1
1
(1
(1
(0.5
(1
P
(1
(1
(1

(1
<1
(2
(2
(1l
(1
(1

(0'5
1
(1

TAKEN 12-21-88

NTU
units
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1l
ug/1
ug/l
ug/1l
ug/1l
ug/1l
ug/1l
ug/l
ug/1l
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/1l
ug/l
ug/l
ug/1l
ug/l
. ug/1
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNF
Laboratory I.D. No. 460060920

ALy fUflcplls - AT

PrOjecf Manager Date




Donohue

US Army Reserve 84th Div,

ATIN: 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: Pl112A
Total BODS
Total COD
Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic
Barium
Boron
Cadmium
Chromium
Iron
Lead

Mercury
Alkalinity

Total Hardness

Chloride

Sulfate

Color

Odor

Turbidity

Specific Conductance-Field
pH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Anaiytical & Fieid Services
414-458-8711

(3

<5
0.1
<0.05
(1l
200

(1
(2
1,430

<€0.2

524
773
183
192

Clear

No
No
1,795
7.63
(1
30
52
(1
{1
<1
36
(1
<1
<1
(1
17
(1l

ng/l
mg/1l
mg/l
mg/1
ug/1
ug/1
ug/1l
ug/1l
ug/1
ug/1l
ug/1
ug/1l
mg/l
mg/1
mg/l
mg/l

NTU

umhos/cnm

units

ug/1l

ug/1l

ug/1l

ug/1

ug/1l

ug/1

ug/1l

ug/1

ug/1

ug/1l

ug/1l

ug/1l

ug/1l
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DN:
Laboratory 1.D. No. 460060920

-——- _.c/,é@_f ..... (ZEX2

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: 56049
DESCRIPTION: P112A

1,1,1 - Trichloroethane <1 ug’/1l
Bromodichloromethane (1 ug/1l
Benzene 3 ug/1
Bromoform <1 ug/1
1,1,2,2-Tetrachloroethane (1 o ug/1
Toluene (1 ug/1
Ethylbenzene (1 ug/1
Vinyl chloride 2 ' ug/1l
Total Xylene (2 ug/1
1,2-Dichlorobenzene (1 ug/1
1,3-Dichlorobenzene <1 ug/1
1,4-Dichlorobenzene Q1 . ug/1l
2-Chloroethylvinyl Ether 1 ug/1
Cis-1,2-Dichloroethylene 587 ug’/l
trans-1,3-dichloropropene (1 ug/1
cis~1,3-dichloropropene 1 ug/1
Temperature - 4B 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 La.borat)ry I.D. No. 460060920

An | & Fiel
prpw e e oid Services _-_W-%%/ﬂ%"" LA

Project/Manager Date




Donohue

US Army Reserve 84th Div.

ATIN:

PROJECT NUMBER:

COLLECTION DATA:
SAMPLE COLLECTED:

SAMPLE RECEIVED:

Mr. Dave Voight

12-22-88
12-22-88

SAMPLE NO:
DESCRIPTION: OW113B
\\___/
Total BODS
Total COD

Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic

Barium

Boron

Cadmium

Chromium

Iron

Lead

Mercury

Alkalinity

Total Hardness

Chloride

Sulfate

Color

Odor

Turbidity

Specific Conductance-Field
pH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichioruethylene
1,2 - Dichloroethane

Donohue Analytica
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

15977.007
Collected by Donohue

(2 mg/l
(S mg/1
(0.1 mg/1l
<0.05 mg/l
<1 ug/1
180 ug/1
(50 ug/1
<1 . ug/1
(2 ug/1
80 ug/1
ug/1l
(0.2 ug/1
410 mg/1l
503 mg/l
66.4 mg/1
138 mg/1
Gray silty
No
Yes NTU
1,056 umhos/cm
7.98 units
(1 ug/1
(1 ug/1l
(0.5 ug/l
(1 ug/1
(1 ug/1l
1 ug’/1l
(0.5 ug/l
<1 ug/1
(1 ug/1l
(1 ug/1
(1 ug/1
0.5 ug/1
Q1 ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNF
Laboratory I.D. No. 460060920

/

- - - - - - - e e ol - -

Project’ Manager




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: OW113B

1,1,1 - Trichloroethane
Bromodichloromethane
Renzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorolrenzene
2-Chloroethy:*-inyl Ether

Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene
Temperature

Donohue Analiytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

(1l ug/1
(1 ug/1
(1l ug/1
(1 ug/1
<1 ug/1
(1l ug/1l
<1 ug/1l
(2 ug/1
(2 ug/1
<1 ug/l
1 ug/1l
1 ug/1l
(1 ug/1l
<0. ug/1l
1 ug/l
(1 ug/1l
48 degrees F

Analyses performed in accordance with

procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DI

Laboratory I.D. No. 460060520

Project sanager Date




Donohue

US Army Reserve 84th Div.

ATTN: Mr. Dave Voight
PROJECT NUMBER: 15977.007

COLLECTION DATA: Collected by Donchue

SAMPLE COLLECTED: 12-22-88
SAMPLE RECEIVED: 12-22-88

SAMPLE NO: 56046

DESCRIPTION: PII13A:
Total BODS
Total COD
Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic
Barium
Boron
Cadmium
Chromium
Iron
Lead
Mercury
Alkalinity
Total Hardness
Chloride
Sulfate
Color
Odor
Turbidity
Specific Conductance-Field
pH - Fleld
Methylene chloride
1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroforn
Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane

Donchue Analytica
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

(2

{0.1
0.07
1l
240
{50
1
(2
(50
31
(0.2
328
510
46.0
325
Gray
No
Yes
1,096
7.98
{1
<1
0:2
N4

(1
(0.5

Q1
(1

0.9
1

mg/1l
mg/1
mg/l
mg/1l
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1
mgll
mg/l
mg/1l
mg/1l

NTU

umhos/cm

units

ug/1l

ug/1

ug/1

ug/1l

ug/1

ug/1l

ug/1l

ug/1l

ug/1l

ug/1l

ug/1l

ug/l

ug/1l
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNI
Laboratory I.D. No. 460060920

-_%J/é@l _____ Wit A
Pro

ject’ 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: Pl12A

‘ Total BODS (3 rg/l
Total COD <5 mg/l
] Ammonia Nitrogen (0.1 mg/1
Nitrate+Nitrite Nitrogen <{0.0% mg/1
Arsenic (1 ug/1l
Barium 200 ug/1
‘ Boron 60 ug/1
Cadmium <1 ug/l
Chromium (2 . ug/1
' Iron 1,430 ug/1l
Lead 33 ug/1
Mercury (0.2 ug/1l
' Alkalinity S24 mg/1
Total Hardness 773 mg/l
Chloride 183 : ng/l
Sulfate 192 mg/1l
’ Color Clear
Qdor No ‘
Turbidity No NTU
‘ Specific Conductance-Fielad 1,795 umhos/cm
pH - Field 7.63 units
Methylene chloride <1 ug/l
! 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/l
Trichloroethylene (TCE) 36 ug/1l
1,1,2 - Trichloroethane <1 ug/1l
( Dibromochloromethane (1 ug/l
Tetrachloroethylene 1 ug/1l
Chlorobenzene {1 ug/1l
Trans-1,2-Dichloroethylene 17 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 DL
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920
Anaiytical & Fieid

Gedsagri oS s e LIPS

Project/Manager Date




Y—— — L] L] N A—

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
Bromodichloromethane

Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
l,4-Dich.orobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene
Temperature

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

<1 ug/1
(1 ug/1l
3 ug/1l
<1 ug/1
1 . ug/1
Q1 ug/1l
(1 ug/1
£2 : ug/1
(2 ug/1
<1 ug/l
<1 ’ ug/1l
(1 ug/1l
(1 ug/1l
587 ) ug/1
(1l ug’/l
(1l ug/1
48 degrees F

Analyses performed in accordance with
procedures approved by the U.S5. EPA.
Certified by the State of Wisconsin DN

Laboratory I.D. No. 460060920

Project/Manager




Donohue

US Army Reserve 84th Div.

ATTN:

PROJECT NUMBER:
COLLECTION DATA:

Mr. Dave Voight

SAMPLE RECEIVED: 12-22-88

SAMPLE NO: /;uuggL\>
: OW113B
DESCRIPTION: OW113B
Total BODS
Total COD

Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic

Barium

Boron

Cadmium

Chromium

Iron

Lead

Mercury

Alkalinity

Total Hardness

Chloride

Sulfate

Color

Odor

Turbidity

Specific Conductance-Field
PH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane

Donohue Analytical
4738 North 40th Street
Shepboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

15977.007
Collected by Donohue
. SAMPLE COLLECTED: 12-22-88

(2 mg/1
(S ng/1
<0.1 mg/l
<0.05 mg/l
<1 ug/1
180 ug/1
(50 ug/1
<1 ug/1
(2 ug/1l
80 ug/1
ug/l
(0.2 ug/1l
410 mg/1l
503 mg/1l
66.4 mg/l
138 mg/1l
Gray silty
No
Yes NTU
1,056 umhos/cm
7.98 ‘units
(1l ug/1
(1 ug/1
(0.5 ug/l
(1 ug/1
(1 ug/1
<1 ug’/l
(0.5 ug/1
{1 ug/1
<1 ug/1
(1 ug/1l
<1 ug/1l
0.5 ug/1l
1 ug/1l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin Dk
Laboratory I.D. No. 460060920

Project’ Manager




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: OW11l3B

1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene .
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
2-Chloroethyi-rinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene
Temperature

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fieid
414.458.8711 Services

(1 ug/1
1 ug/1
1 ug/1l
(1 ug/1l
<1 ‘ ug/1
1 ug/1
(1l ug/1l
(2 ug/1l
(2 ug/l
<1 . ug/l
(1 ug/1l
<1l ug/1
<1 ug/1
(0.5 ug’/1l
<1 ug/1l
(1 ug/1l
48 degrees F

Analyses performed in accordance with

procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DN

Laboratory I.D. No. 460060920

e //44? -/44/44._--- 7 o o R

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: 56046
DESCRIPTION: P113A
— o
Total BODS
Total COD
Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic
Barium
Boron
Cadmium
Chromium
Iron
Lead
Mercury .
Alkalinity
Total Hardness
Chloride
Sulfate
Color
Odor
Turbidity
Specific Conductance-Field
pH - Field
Methylene chloride
1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform
Carbon tetrachloride
1.2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

(2

<0.1
0.07
(1
240
<50
1
<2
<50
31

(0.2
328

510
46.0
325
Gray
No
Yes
1,096
7.98
(1
(1
0.2
{1
(1

<0.5

(1
(1
0.9
(1

" mg/l
mg/l
mg/l
ng/1
ug/l
ug/1l
ug/l
ug/1l
ug/.1l
ug/1l
ug/l
ug/1
mgll
mg/l
mg/1l
mg/l

NTU

umhos/cm

units

ug/l

ug/l

ug/1l

ug/1l

ug/1

ug/1

ug/1l

ug/1l

ug/1l

ug/1

ug/1l

ug/1

ug/1l
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DK
Laboratory I.D. No. 460060920

| ‘;j‘éﬁ//@“ ..... W71

oject’ 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: . 56046
DESCRIPTION: P113A

1,1,1 -~ Trichloroethane <1 ug/1l
Bromodicl.loromethane (1 ug/l
Benzene (1 ug/1
Bromoform 4 ug/l
1,1,2,2-Tetrachloroethane <1 ug/1
Toluene <1 ug/l
Ethylbenzene (1 ug/1l
Vinyl chloride (2 ug/1
Total Xylene 4 ug/l
l1,2-Dichlorobenzene 15 ug/1
1,3-Dichlorobenzene 25 ug/1l
1,4-Dichlorobenzene 12 ug/1l
2-Chloroethylvinyl Ether (1 ug/1l
Cis-~-1,2-Dichloroethylene <0.5 ug/1
trans-1,3-dichloropropene 1 ’ ug/1
cis-1,3-dichloropropene 2 ug/l
Temperature 48 degrees F

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

??&%U:nﬁ"fém‘g'reet Certified by the State of Wisconsin DI
Sheboygan, Wisconsin 53083 Laboratory I.D. do. 460060920

Analytical & Field Servi é

414_4“58_8711 ces - - —— - — —{:{-‘f—'—-dii— -

Project Marmager Date




NOC.

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

56012 DESCRIPTION Field Blank

Color

Odor

Turbidity

pH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

NA
NA
NA
NA
(1
(1

<0.5

(1
(1
1
<0.5
1
<1
<1
(1
0.5
(1
(1
(1
(1
1
(1
(1
(1
(2
(2

TAKEN 12-21-88

NTU
units
ug/1
ug/1
ug/1l
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNF
Laboratory I.D. No. 460060920

______ - - . NG
Proje Marfiager 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: 56048
DESCRIPTION: 114A

Total BODS (2 mg/1
Total COD (5 mg/1l
Ammonia Nitrogen 0.1 mg/1l
Nitrate+Nitrite Nitrogen <0.05 mg/l
Arsenic 1 ug/1l
Barium 150 ug/1l
Boron (S50 ug/1l
Cadmium £1 ug/l
Chromium : 2 , ug/1
Iron <50 ug/1l
Lead 19 ug/1l
Mercury (0.2 ug/1
Alkalinity 450 mg/l
Total Hardness 500 ' ) mg/1l
Chloride 67.6 mg/1l
Sulfate 136 mg/1l
Color Gray silty

Odor No

Turbidity Yes NTU
Specific Conductance-Field 1,056 umhos/cm
pH - Fileld 7.98 units
Methylene chloride (1 ug/1l
1,1 - Dichloroethylene (1 ug/1l
1,1 - Dichloroethane (0.5 ug/1
Chloroform (1 ug/1
Carbon tetrachloride <1 ug/1l
1,2 - Dicrhloropropane (1l ug/1l
Trichloroethylene (TCE) (1 ug/l
1,1,2 - Trichloroethane <1 ug/1
Dibromochloromethane (1 ug/1l
Tetrachloroethylene (1 ug/1l
Chlorobenzene , (1 ug/1
Trans-1,2-Dichloroethylene (0.5 ug/1
1,2 - Dichloroethane {1 ug/1l

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
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 360060920

Analytical & Field Service J -
414-458-8711 cos _— ke /’%’7’"‘ Wis st 20
Project /Manager Date
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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: 56048
DESCRIPTION: 114A

1,1,1 - Trichloroethane (1 ug/1l
Bromodichloromethane 1 ug/1
Benzene (1 ug/1
Bromoform (1 ug/1
1,1,2,2-Tetrachloroethane <1 ug/l
Toluene <1 ug/1l
Ethylbenzene (1 ug/1
Vinyl chloride £2 ug’/1l
Total Xylene - (2 ug/l
1,2-Dichlorobenzene <1 ug/1l
1,3-Dichlorobenzene <1l ug/1l
1,4-Dichlorobenzene (1 ug/1l
2-Chloroethylvinyl Ether 1 ug/1l
Cis-1,2-Dichloroethylene <0.5 ug/1l
trans-1,3-dichloropropene (1 ug/1
cis-1,3-dichloropropene 1 ug/1
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 Laboratory I.D. No. 460060920

Analytical & Field Services

a14-458-8710 =z 7 7. .. LLEEX2.
Project Manager Date




Donohue

US Army Reserve 84th Div.

ATIN: 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 BODS

Total COD
Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic

Bariunm

Boron

Cadmium
Chromium

Iron

Lead

Mercury
Alkalinity .

Total Hardness

Chloride

Sulfate

Color

Odor

Turbidity

Specific Conductance-Field
pH - Field

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroforn :
Carbon tetrachlorid

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-871

2 mg/1
(5 mg/1l
(0.1 mg/1
<0.05 mg/1l
<1 ug/1
<100 ug/1l
(50 ug/1l
(1 ug/1
(2 ug/1
60 ug/l
(2 ug/1
(0.2 ug/1
(5.0 mg/1l
(5.0 mg/1l
<0.50 mg/l
(2.0 mg/1
NA

NA

NA NTU
NA umhos/cm
NA units
<1 ug/1l
<1 ug/1
<0.5 ug/1l
<1 ug/1
<1 ug/l
(1 ug/1
<1 ug/1
<1 ug/1l
(1 ug/1l
1 ug/1l
(1 ug/1
0.8 ug/1l
(1 ug/1

Analyses performed in accordance with

procedures approved by the U.S. EPA.
Certiiicd by the State of Wisconsin DN

Laboratory I.D. No. 460060920

3 ) Jé@ ______ s I

Project Manager Date




" Donohue

US Army Reserve B84th 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 - Trichloroethane (1 ug/1
Bromodichloromethane (1 ug/1l
Benzene <1 ug/1
Bromoform (@ ug/1l
1,1,2,2-Tetrachloroethane <1 ug/1
Toluene (1 ug/1
Ethylbenzene (1 ug/1
Vinyl chloride (2 ug/1l
Total Xylene (2 ug/1l
1,2-Dichlorobenzene (1 . ug/1l
1,3-Dichlorobenzene 1 ug/1l
1l,4-Dichlorobenzene (1 ug/1l
2-Chloroethy.vinyl Ether 1 ug/1l
Cis-1,2-Dichloroethylene 7 . ug/1
trans-1,3-dichloropropene (1 ug/1l
cis-1,3-dichloropropene (1 ug/1l
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 DK

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

Analytical & Field Services

414-458-8711 O v 227 S S 4l B
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:  560:2
DESCRIPTION: Trip Blank

Methylene chloride <1 ug/1l
1,1 - Dichloroethylene (1 ug/1
1,1 - Dichloroethane <0.5 ug/1
Chloroform <1 ug/1l
Carbon tetrachloride Q1 ug/1
1,2 - Dichloropropane <1 ug/1
Trichloroethylene (TCE) 1 ug/1
1,1,2 -~ Trichloroethane 1 ug/1
Dibromochloromethane a1 ug/1
Tetrachloroethylene (1 ug/1l
Chlorobenzene 1 ug/1
Trans-1,2-Dichloroethylene (0.5 ug/1l
1,2 - Dichloroethane 1 ug/1
1,1,1 - Trichloroethane 1 ' ug/1l
Bromodichloromethane 1 ug/1l
Benzene 1 ug/1l
Bromoform 1 ug/l
1,1,2,2-Tetrachloroethane (1 : ug/1
Toluene (1 ug/1
Ethylbenzene (1 ug/1l
Vinyl chloride (2 ug/1l
Total Xylene (2 ug/1
1,2-Dichlorobenzene <1 ug/1
1,3-Dichlorobenzene <1 ug/1l
1,4-Dichlorobenzene <1 ug/1l
2-Chloroethylvinyl Ether 1 ug/1
Cis-1,2-Dichloroethylene (0.5 ug/1
trans-1,3-dichloropropene <1 ug/1
cis-1,3-dichloropropene (1 ug/1

Analyses performed in accordance with

Donohue Analytical procedures approved by the U.S. EPA,
4738 North 40 &treet Certified by the State of Wisconsin DN

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

:1"4..?5"3‘:;!,-1&1 Field Services j g -5

Profect Manager 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 OW101B

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene

Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2.2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donchue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

TAKEN 01-23-89

ug/1l
ug/1l
ug/1l
ug/l
ug/1l
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/l
ug/1l
ug/1
ug/1l
ug/1l
ug/l
ug/1l
ug/1l
ug/l
ug/1l
ug/l
ug/1l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DN
Laboratory I.D. No. 460060920

- ‘47_-/4&1-- EAA3

Préject Manager Date
|

|



Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

PROJECT NUMBER: 15977.007

COLLECTION DATA: Collected by Donochue

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

56844 DESCRIPTION P101A

Methylene chloride
1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene

Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1, - Trichloroethane
Bromodichloromethane
Benzene

Bromofornm
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

1

(0.

(1
1
(1

0.

1
1
<1
(1

<0.
2

1
1
(1

(1
1
(1
<2
(2
<1l
<1

(1l

<0.

<1
(1

TAKEN 01-23-89

ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1
ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1l
ug/l
ug/1
ug/1l
ug/1l
ug/1
ug/1l
ug/1l
ug/1
ug/li
ug/1
ug/1l
ug/1l
ug/l
ug/l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by thc State of Wisconsin DN
Laboratory,1.D. Ng. 450060920

_____ sz? / Pt
anager Date

Projéct




Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

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

56846 DESCRIPTION OW102B

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Tirichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1.,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donotue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

(1

(1
Q1
<1

(0.

Q1
(1
(1
(1

<0.

(1
(1
(1
(1
(1
(1
(1
(1
(2
(2

(1
<1
(1
16
(1
(1

Collected by Donohue

TAKEN 01-23-89

ug/1l
ug/1l
ug/1l
ug/1
ug/1l
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/1l
ug/1l
ug/1l
ug/1
ug/1l
g/l
ug/1
ug/1l
ug/l
ug/l
ug/1l
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNF
Laboratory I.D. No. 460060920

g 2
Date

Projecf Manager




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

S6847 DESCRIPTION P102A

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene

Trans-1,2-Dicnloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene’
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

10
(1

(1

(1
(1

1

<0.
5

(1

<1
(1
(1
(1
(1
(2

18
14
14
<1

<1
(1

Analyses performed in accordance with

TAKEN 01-23-89

ug/1l

ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/1l

ug/l,

ug/1l
ug/1
ug/1
ug/1l
ug/1
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/1
ug/1l

procedures approved by the U.S. EPA.

Certified by the State of Wisconsin DNR

Laboratory 1I.D. No. 460060920

Projec

Manag

,{¥¢‘21__-




Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight
PROJECT NUMBER: 15977.007

COLLECTION DATA: Collected by Donochue

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

56850 DESCRIPTION OW105B

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 ~ Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dicrnloroethylene
1,2 - Dichloroethane
1,1,1 ~ Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1.1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2~Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414.458-8711

S I S
s

-

NODNNNAWWALWA L AN
. [}
>

TAKEN 01-23-89

ug/1
ug/1l
ug/1l
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/
ug/1l
ug/1l
ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/l
ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DN
Laboratory I.D. No. 460060920

-- - 2 N AEda. |
Project Manager Date )




PROJECT NUMBER:
COLLECTION DATA:
SAMPLE COLLECTED: SEE BELOW
SAMPLE RECEIVED: 01-23-89

Donohue

U.S. Army Reserve

ATTIN: Mr. Dave Voight

56851 DESCRIPTION P10SA

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane

Chloroform
Carbon tetrachloride

1,2 - Dichloropropane

Trichloroethylene (TCE)

1,1,2 - Trichloroethane

Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane

Bromodichloromethane

Benzene

Bromoform

1,1,2,2-Tetrachlorocethane

Toluene
Ethylbenzene
Vinyl chloride
Total Xylene

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether

Cis-1,2-Dichloroethylene

trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

15977.007
Collected by Donohue

TAKEN 01-23-89

ug/1
ug/1l
ug/1l
ug/1l
ug/l
ug/l
ug/1
ug/1
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1
ug/l
ug/1l
ug/l
ug/1
ug/1
ug/1l
ug/1
ug/l
ug/1
ug/1l
ug/1l
ug/l
ug/l
ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DN}
Laboratory I.D. No. 460060920

. - /?Aa ...... LEHZ_
Proje Mandge Date




Donohue

U.S. Army Reserve

ATIN: Mr. Dave Voight
PROJECT NUMBER: 15977.007

COLLECTION DATA: Collected by Donohue

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

56849 DESCRIPTION OW106B

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1l,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1l,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

(1
0'9

(1
0.7

1
(1
(1
<0.
2

1

(1
{1
1
(1
(1
(2
(2
10

<1

(1
(1

TAKEN 01-23-89

ug/1l
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ug/l
ug/1l
ug/1
ug/1l
ug/1l
ug/1
ug/1
ug/1l
ug/1
ug/1l
ug/1l
ug/1
ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1l
ug/l
ug/1
ug/1
ug/l

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

Laboratory 1.D. No. 460060920
_---%%--‘// 1. ZLEXD
Project Manager Date




Donohue

U.S. Army Reserve

ATTN: Mr. Dave Voight

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

56848 DESCRIPTION P106A

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride

1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1,2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
l1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis~-1,2-Dichlorocethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wiscons:~ 53083

Analytical & Field Services
414-458-8711

(1

1
1

(0.

(1

(0'

(1
<1

(1
(1
(1
(2

17

12
1

1
(1

Collected by Donohue

TAKEN 01-23-89

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/l
ug/1
ug/1l
ug/1
ug/1
ug/l
ug/1l
ug/l
ug/1l
ug/l
ug/1
ug/1
ug/1l
ug/l
ug/1
ug/1
ug/l
ug/1
ug/1
ug/l
ug/1

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

Laboratoyy I.D. No. 460060920
_-_%_‘/ ______ "’_7. 7
Project Manage Date




Donohue

U.S. Army Recsarve

ATTN: Mr.

PROJECT NUMBER:
COLLECTION DATA:

Dave Voight

SAMPLE RECEIVED: 01-24-89
SAMPLE NO: S6874
DESCRIPTION: OW112B

Total BODS

Total COD

Ammonia Nitrogen

Nitrate+Nitrite Nitrogen

Arsenic

Barium

Boron

Cadmium

Chromium

Iron

Lead

Mercury

Alkalinity

Total Hardness
Chloride

Sulfate

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene

Trans-1,2~Dichloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform

1,1,2.,2-Tetrachloroethane

Donohue Analytica
4738 North 40th Street
n, Wisconsin 53083

Anaslytical & Field Services
414-458-8711

15977.007
Collected by Donohue
SAMPLE COLLECTED: 01-24-89

2

<5
(0.1
<0.05

180
160
<1
(2
870
(2
0.2
376
600
23.5
226
1

15
(1

(1
209
(1
(1
(1
Q1
2.0

(1
1
(1
(1
1

ma/l
mg/l
ma/l
ma/l
ug/1l
ug/1l
ug/1
uag/1
ug/1l
ug/1l
ua/1l
ua/1l
mg/l
mg/1l
mg/l
mg/1l
ug/1l
ug/1l
ug/1l
ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/l
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratpry I.D. No. 460060920

- %%««_ _____ _Lstra.
Projec¥ 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: 56874

DESCRIPTION: OW112B

Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Ansglytical & Field Services
414-458-8711

(1
(1

© K2

(2
(1
<1
(1
(1
118
<1
<1

ug/1l
ug/1l
ug/1l.:
ug/1
ug/1l
ug/1
ua/l
ug/1l
ug/1
ug/1l’
ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratory I.D. No. 460060920

- 4.7--&./4&1_--- % ol o

Project’ Manager Date




Donohue

7.S5. Army Reserve

ATTN:

PROJECT NUMBER:
COLLECTION DATA:

Mr. Dave Voight

SAMPLE RECEIVED: 01-24-89
SAMPLE NO: 56872
DESCRIPTION: P112A

Total BODS

Total COD

Amnmonia Nitroagen

Nitrate+Nitrite Nitrogen

Arsenic

Barium

Boron

Cadmium

Chromium

Iron

Lead

Mercury

Alkalinity

Total Hardness
Chloride

Sulfate

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichlorocethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene

Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform

1.1,2,2-Tetrachloroethane

Donohue Analytical
4738 North 40th Street
an, Wisconsin 53083

Analyticsl & Field Services
414-458-8711

15977.007
Collected by Donohue
SAMPLE COLLECTED: 01-24-89

2

<5
0.1
<0.05

180
130
<1
(2
1,810
<2
0.2
382
670
195
201
(1
46
104
(1l
(1
<1
56
1
(1l
(1
1
27
22
<1
<1

<1
1

mg/1l
mg/l
mg/1l
mg/l
ug/1l
ug/1
ug/1l
ug/1
ug/l.
ug/1l
ug/1l
ug/1l
mg/1l
mg/1l
mg/l
mg/1l
ug/1l
ug/1l
ug/1
ug/1l
ug/1
ug/l
ug/1
ug/1
ug/l
ug/1l
ug/1l
ug/1
ug/1l
ug/l
ug/1l
ug/1l
ug/1
ug/1l
Analyses performed in accocrdance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratpory I.D. No. 460060920

- -% > SO oty &% o §

Project Managér Date




DonohueA

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: 56872
DESCRIPTION: P112A

Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

(1 ug/1
(1 ug/1l
(2 ug/1l
(2 ug/1l
(1 ug/1l
(1 ug/1
(1 ug/1
(1 ug/1
762 ug/1l
<1 ug/1
(1 ug/1l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratory I.D.:go. 460060920

Proje Manager Date




Donohue‘

U.s. Armleesetv;

ATTIN:

PROJECT NUMBER:
COLLECTION DATA:

Mr. Dave Voight

SAMPLE RECEIVED: 01-24-89
SAMPLE NO: 56871
DESCRIPTION: OW113B

Total BODS

Total COD

2mmonia Nitrogen

Nitrate+Nitrite Nitrogen

Arsenic

Barium

Boron

Cadmium

Chromium

Iron

Lead

Mercury

Alkalinity

Total Hardness
Chloride

Sulfate

Methylene chloride

1,1 - Dichloroethylene
1,1 -~ Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene

Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform

1,1,2,2-Tetrachloroethane

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fieid Services
414-458-8711

15977.007
Collected by Donohue
SAMPLE COLLECTED: 01-24-89

(2

(5
0.12
<(0.05

140
(50
(1
(2

(2
(0.2
336
478
45.5
131

1
<0.5
(1
(1
Q1
<0.5
<1
(1l

(1
0.5
(1
(1l
(1
(1
(1
<1

ma/l
ma/l
ma/l
mag/l
ug/1l
ug/1
ug/1l
ug/l
ug/1
ug/1
ug/1l
ug/1
mg/1
ma/l
mg/1
mg/1l
ug/1l
ug/1
ug/1
ug/1l
uag/1l
ug/1
ug’/1l
ug/1l
ug/1
ug/1l
ug/l
ug/1l
ug/1l
ug/1
ug’/1l
ug/l
ug/l
ug/1l
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laborato I.D. No. 460060920

Mty ,4/;44@ 27949

Project ‘Manager Date




Donohue

U.S5. Army Keserve

ATTN: Mr. Dave Voight

PROJECT NUMBER:

COLLECTION DATA:
SAMPLE COLLECTED:
SAMPLE RECEIVED:

SAMPLE NO:

15977.007

Collected by Donochue

01-24-89
01-24-89

56871

DESCRIPTION: OW113B

Toluene
Ethylbenzene
Vinyl chloride
Total Xylene

1,2-Dichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Anaiytical

4738 North 40th Street

Sheboygan, Wisconsin 53083
| & Fleld Services

Analytica
414-458-8711

<1
(1
(2
(2
(1
(1
(1
L
1.7
(1
1

ug/1
ug/l
ug/1l
uag/1l
ug/1l
ug/1l
ua/l
ug/1l
ug/1l
ug/1
ua/1l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratgory I.D. No.,6 460060920

Project Manager Date




Dbnohue

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 BODS

Total COD

Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic

Barium

Boron

Cadmium

Chromium

Iron

Lead

Mercury

Alkalinity

Total Hardness

Chloride

Sulfate

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - T ichloroethane
Dibromoch >romethane
Tetrachloroethylene
Chlorobenzene
Trans-1.2-Dichlorocethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

(2

(5
0.12
€0.05

220
(50
(1
(2
(50
(2
(0.2
426
634
52.6
301
1.5
(1
0.5
(1
(1
(1
<0.5
1
(1
<1
(1
(0.5
Q1
1
(1
(1
(1
(1

ma/l
ma/l
mng/1l
mg/l
ug/l
ug/l
ua/l
ua/1l
ug/l
ug/1l
ua/l
ug/1l
ma/1l
ma/l
ma/l
ma/l
ua/l
ug/1l
ug/1
ug/1
ug/1l
ug/1l
ua/1l
ug/1l
uga/l
ug’/1l
ug/l
ug/1l
ug/l
ug/1l
ug/1l
ug/1
ug/l
ug’/l
Analyses performed in accordance with
procedures approved by the U.S5. EPA.
Certified by the State of Wisconsin DNR
Laboratory I.D. No. 460060920

- / pder. .. A9

Project Manager Date




Donohue

U.S. Army Reserve

ATIN: Mr. Dave Voight

PROJECT NUMBER: 15977.007

COLLECTION DATA: Collected by Donohue

SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE nNO: 56870
DESCRIPTION: P113A

Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
l1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1l,3~dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

(1
(1
(2
(2
(1
(1
<1
(1l
10
<1
<1

ug/1
ug/1
ug/i
ua/1
ua/1l
ug/1
ug/1
ug/1l
ug/1-
ug/1
ug/1

Analyses performed in accordance with
procedures approved by the U.S. EPA. .
Certified by the State of Wisconsin DNR
Laboratory I.D. No. 460060920

L/@a‘ ..... ot e

Project/;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

56852 DESCRIPTION Field Blank

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chlorofornm

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene-

Trans-1,2-Dichloroethylene

1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane .
Benzene

Bromoform .
1,1,2.2-Tetrachloroethane
Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene’
1,3-Dichlorobenzene
1,4-Dichlorcobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Field Services
414-458-8711

6
<1
0.5
(1l
(1l
<1
1.1
(1
(1
(1
(1
0.5
(1
(1
(1
(1
<1
(1
(1
(1l
(2

TAKEN 01-23-89

ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1-
ug/1
ug/1
ug/1l
ug/1l
ug/l
ug/1l
ug/1l
ug/l
ug/1
ug/1l
ug/1
ug/1l
ug/1l
ug/1l
ug/1
ug/1l
ug/l
ug/1
ug/1l
ug/1l
ug/1l

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

Laboratory 1.D. No, 460060920
- A @ ...... C.J_ _.6;._6:?-_

Project Manager 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

56853 DESCRIPTION Trip Blank TAKEN 01-23-89
Methylene chloride 43 ug/1
1,1 - Dichloroethylene <1 ug/1l
1,1 - Dichloroethane 0.5 ug/1
Chloroform 4 ug/1l
Carbon tetrachloride (1 ug/1l
1,2 - Dichloropropane Q1 ug/1l
Trichloroethylene (TCE) (0.5 ug/1
1,1,2 - Trichloroethane <1 ug/1l
Dibromochloromethane (1 ug/1
Tetrachloroethylene @] ug/1
Chlorobenzene (1 ug/1
Trans-1,2-Dichloroethylene 0.5 ug/1l
1,2 - Dichloroethane 1.3 ug/1
1,1,1 - Trichloroethane <1 ' ug/1l
Bromodichloromethane 1 ug’/1l
Benzene (1 ug/1
Bromoform <1 ug/1l
1,1,2,2-Tetrachloroethane <1 ' ug/1
Toluene (1 ug/1l
Ethylbenzene (1 ug/1l
Vinyl chloride <2 ug/l
Total Xylene (2 ug/1
1,2-Dichlorobenzene <1 ug/1
1,3-Dichlorobenzene (1 ug/1l
1,4-Dichlorobenzene 3 ug/1l
2-Chloroethylvinyl Ether Q1 ug/1l
Cis-1,2-Dichloroethylene (0.5 ug/1l
trans-1,3-dichloropropene (1 ug/1l
cis-1,3-dichloropropene (1 ug/1

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

?%:r&%enﬁnf%icsa&eet Certified by the State of Wisconsin DNR
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

Analytical & Field Servi «
414-458-8711 rices _— %_- Z AN . o’ 2
Prdject Manager Date



Donohue

U.S. Army Reserve

ATIN:

PROJECT NUMBER:
COLLECTION DATA:

Mr. Dave Voight
15977.007

SAMPLE COLLECTED: 01-24-89

SAMPLE RECEIVED: 01-24-89
SAMPLE NO: 56873
DESCRIPTION: P122B

Total BODS

Total COD

Ammonia Nitrogen
Nitrate+Nitrite Nitrogen
Arsenic

Barium

Boron

Cadmium

Chromium

Iron

Lead

Mercury

Alkalinity

Total Hardness

Chloride

Sulfate

Methylene chloride

1,1 - Dichloroethylene
1,1 - Dichloroethane
Chloroform

Carbon tetrachloride
1,2 - Dichloropropane
Trichloroethylene (TCE)
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Trans-1.2-Dichloroethylene
1,2 - Dichloroethane
1,1,1 - Trichloroethane
Bromodichloromethane
Benzene

Bromoform
1,1,2,2-Tetrachloroethane

Donohue Analytical
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

(2
(3
<0.1
<0.05
(1
160
220
1
(2
1,810
(2
<0.2
388
688
231
181
(1
20
38
23
(1
(1
28
1
(1
1
(1
12.2
(1
(1

(1
(1
(1

Collected by Donochue

mg/l
mg/1l
mg/l
mg/l
ug/l
ua/l
ug/l
ug/1l
ug/1l
ug/1l
ug/1l
ug/1l
mg/1l
mg/1l
mag/l
mg/1l
ug/1
ug/l
ug/1l
ug/1l
ua/l
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1l
ug/1l
ug/1l
ug/l
ug/l
ua/l
ug/1l
Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratoyy I.D. 460060920

Profject "Manager




Donohue

U.S. Army Reserve
ATTN: Mr. Dave Voight

PROJECT NUMBER:
COLLECTION DATA:

SAMPLE RECEIVED: 01-24-89
SAMPLE NO: 56873
DESCRIPTION: P122B

Toluene

Ethylbenzene

Vinyl chloride

Total Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl Ether
Cis-1,2-Dichloroethylene
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Donohue Analyticai
4738 North 40th Street
Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

15977.007
Collected by Donohue
SAMPLE COLLECTED: 01-24-89

(1
(1
2
2
<1
(1
<1
<1

422

(1
<1

ug/1
ug/1l
ua/l
ug/1
ug/1l
ug/1l
ug/1l
ug/1l
ug/1
ug/1
ug/1l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratpry I.D. No. 460060920

Sy dfogt....... -

Proje Manager




Donohue

U.8. Army Reserve

ATTN:

PROJECT NUMBER:
COLLECTION DATA:

Mr. Dave Voight
15977.007

SAMPLE COLLECTED: 01-24-89
SAMPLE RECEIVED: 01-24-89

SAMPLE NO: 56875

DESCRIPTION: Field Blank
Total BODS (<2
Total COD (S
Ammonia Nitrogen <0.1
Nitrate+Nitrite Nitrogen <0.05
Arsenic <1
Barium (100
Boron (S0
Cadmium <1
Chromium . 2
Iron <50
Lead 2
Mercury <0.2
Alkalinity <10.0
Total Hardness (5.0
Chloride <0.50
Sulfate (2.0
Methylene chloride )
1,1 - Dichloroethylene 1
1,1 - Dichloroethane 0.5
Chloroform 1
Carbon tetrachloride (1
1,2 - Dichloropropane (1
Trichloroethylene (TCE) <0.5
1,1,2 ~ Trichloroethane <1
Dibromochloromethane <1
Tetrachloroethylene (1
Chlorobenzene (1l
Trans-1,2~Dichloroethylene 0.5
1,2 - Dichloroethane 1
1,1,1 ~ Trichloroethane 1
Bromodichloromethane <1
Benzene <1
Bromoform <1
1,1,2,2-Tetrachloroethane 1

Donohue Analytical
4738 North 40th Street

n, Wisconsin 53083

Anglytical & Fieid Services
414-458-871

Collected by Donohue

mng/l
ng/l
ma/l
mg/1l
ug/1l
ug/1
ug/1
ug/1
uag/1
ua/1
ug/1l
ug/1l
mag/l
mg/l
mg/1l
ng/1
ug/1
ug/1l
ug/1l
ug/1
ug/1l
ug/1
ug/1l
ug/l
ug/1
ug/l
ug/l
ug/1l
ug/1l
ug/l
ug/l
ug/1l
ug/1l
ug/1
Analyses performed in accordance with
procedures approved by the U.S., EPA.
Certified by the State of Wisconsin DNR

Laboratory I.D. No. 460060920
- --;%ﬂ:------ s ' v
Proije Manager Date
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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 (1l
Ethylbenzene <1
Vinyl chloride (2
Total Xylene (2
1,2-Dichlorobenzene 1
1,3-Dichlorobenzene <1
1,4-Dichlorobenzene ' 1
2-Chloroethylvinyl Ether (1
Cis-1,2-Dichloroethylene <0.
trans-1,3-dichloropropene <1
cis-1,3-dichloropropene (1

Donohue Anaiytical

4738 North 40th Street

Sheboygan, Wisconsin 53083

Analytical & Fleld Services
414-458-8711

ug/1
ug/l.
ua/1l
ug/1
ug/1l
ug/1
ug/l
ug/1
ug/1-
ug/1l
ug/l

Analyses performed in accordance with
procedures approved by the U.S. EPA.
Certified by the State of Wisconsin DNR
Laboratory 1.D. No. 460060920

e ,447--/%«4«--- A

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: 56876
DESCRIPTION: Trip Blank

Methylene chloride 6 ug/1
1,1 - Dichloroethylene 1 ug/1l
1,1 - Dichloroethane (0.5 ug/l
Chloroform 1 ug/1l
Carbon tetrachloride (1 . ug/1
1,2 - Dichloropropane (1l ug/1
Trichloroethylene (TCE) (0.5 ug/l
1,1,2 - Trichloroethane <1 ug/1l
Dibromochloromethane (1 ug/1l
Tetrachloroethylene . (1 . ug/l-
Chlorobenzene (1l ug/l
Trans-1,2-Dichloroethylene 0.5 ug/1l
1,2 - Dichlorcethane Q1 ug/1l
1,1,1 - Trichloroethane (1 . ug/1l
Bromodichloromethane (1 ug/1l
Benzene (1l ug/1
Bromoform <1 ug/l
1,1,2,2-Tetrachloroethane (1 ug/l
Toluene 1 ug/1l
Ethylbenzene (1l ug/1l
Vinyl chloride (2 ug/1l
Total Xylene (2 ug/l
l1,2-Dichlorobenzene <1 ug/l
l1,3-Dichlorobenzene (1 ug/1l
l1,4-Dichlorobenzene (1 ug/1l
2-Chloroethylvinyl Ether <1 ug/l
Cis-1,2-Dichloroethylene <0.5 ug/1l
trans-1,3-dichloropropene Q1 ug/l
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 DNR
Sheboygan, Wisconsin 53083 Laboratory I.D. No. 460060920

ml%g:;[, 1&1 Fleld Services , / o

Profect Manage Date




APPENDIX G

WISCONSIN DNR GROUNDWATER MONITORING
WELL INSTALLATION FORM
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