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EXECUTIVE SUMMARY

This Follow-On Site Investigation (FSI) Report for the
Manitowoc Army Reserve Center (MARC) has bz2en prepared by
OHM Remediation Services Corp. (OHM), a wholly owned
subsidiary of OHM Corporation, as a requirement of Task
Order 002 of Contract No. DAAA15-90-D-0019 with the United
States Army Toxic and Hazardous Materials Agency (USATHAMA).
This report summarizes the findings and conclusions of the
FSI.

The objectives of the MARC FSI were to:

o Determine if the Reserve Center is the source
of low-level trichloroethylene (TCE) contamina-
tion (i.e., 5 to 9 ug/l) detected in a nearby
Ranney collector well (Collector "B") operated
by Manitowoc Public Utilities (MPU)

o Determine if 1,2-dichloroethane contamination
detected in MARC Well MW-6 by E. C. Jordan
Co. (Jordan) has migrated off site toward
Collector "B."

TCE was not found on site in any sampled soils or groundwater.
However, very low concentrations [i.e., just abecve certified
reporting limits (CRLs)] of four VOCs ranging from 0.505 ug/l
to 1.15 ug/l were found in groundwater in the vicinity of the
septic tank drainage field. These included 1,2-dichloro-
ethane, 1,1-dichloroethane, 1,2-dichloroethylene; and tetra-
chloroethylene. Only one VOC, 1,2-dichloroethane, was
detected at the same well (MW-6) in both rounds of ground-
water sampling. This compound is not a transformation
product of TCE, nor can it be transformed to TCE by natural
processes.

The Wisconsin Department of Natural Resources (WDNR)
discounted the wash rack/dry well, motor vehicle storage
shed, and the POL shed as being sources of groundwater
contamination at MARC. The WDNR, based on the first
investigation, was concerned about:

o The potential migration of 1,2-dichloroethane
to Collector "B"

o Potential migration of TCE (if present) to the
lower aquifer.

The WDNR then requested that additional investigations be
conducted in the septic tank/drainage field area and in the
area between MARC and Collector "B." USATHAMA contracted OHM
to conduct the additional investigations.
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The field investigation program conducted by OHM between
July and November 1991 focused on further evaluation of the
septic tank/drainage field area as a contamination source of
1,2-dichloroethane, and potentially TCE, and defining the
subsurface geolcgy as well as assessing the groundwater flow
direction and chemical quality just east of MARC to
Collector "B." The field program consisted of an initial
site reconnaissance: installation of five monito~ing wells:;
and analysis of two soil, cne sediment sample, ai : ground-
water samples from the monitoring wells. 1Two rounds of
groundwater sampling were performed. The first round of
sampling included all wells (existing and new), and the
second round of sampling included only newly installed wells.

Based on data evaluation, the following conclusions can
be drawn:

O MARC is not the source of the TCE detected in
the MPU collector "B." TCE has not been
detected in any of the soil samples collected
from the potential on-site source areas. 1In
addition, TCE has never been detected in any of
the groundwater samples from the perched
system, clay till aquitard, or silts/sands
aquifer.

o 1,2-Dichloroethane has not likely migrated off
site toward Collector "B." 1,2-Dichloroethane
was not detected in any of the groundwater
samples in 1991 and was detected at concentra-
tions only slightly above the detection limit
in one well in 1989. Therefore, 1,2-dichloro-
ethane possibly never a actually existed in
groundwater on the MARC. If 1,2-dichloroethane
ever did exist on the MARC, the concentration
has decreased to below detection limits since
it was not detected in any groundwater sample
collected under this investigation.
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1.0 INTRODUCTION

This FSI Report has been prepared by OHM to support Task
Order No. 002 of Contract No. DAAA15-90-D-0019 for the
requirement entitled "Follow-On Site Investigation at the
Manitowoc Army Reserve Center (MARC)." This task order is
being performed for USATHAMA under the aforementioned Total
Environmental Program Support (TEPS) contract.

The purposes of this investigation were to:

o Determine if MARC was the source of low level
TCE contamination detected in an off-site
Ranney collector well (Collector "B") operated
by MPU

o Determine if 1,2-dichloroethane, which was
detected in previous sampling events, has
migrated off site toward Collector "B."

The site background (i.e., location, history, and
previous investigations) and project approach are presented
in Section 2.0. Section 3.0 describes the field investiga~-
tion. Results of the field investigation and the evaluation
of the findings are presented in Section 4.0. The conclu-
sions of the investigation are presented in Section 5.0.
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2.0 BACKGROUND

This section discusses background information pertinent
to the site investigation including location, history, and
summary of previous investigations conducted at MARC.

2.1 SITE LOCATION AND HISTORY

MARC is located in the east-central portion of
Wisconsin, approximately 75 miles north of Milwaukee and
35 miles southeast of Green Bay, and borders the western
shore of Lake Michigan (Figure 2-1). The MARC is situated on
a 5-acre parcel of land atop a small knoll, surrounded by
Silver Creek Park, and is on the southern edge of the city
limits of Manitowoc in Manitowoc County. The approximate
surface elevation of the MARC is 650 feet above mean sea
level (MSL). Collector "B" is located approximately
1,000 feet to the east on a bluff overlooking Lake Michigan.
It has an approximate surface elevation of 610 feet (Jordan,
1990) and is on top of a small knoll.

MARC is a military training center for reserve troops
and is supported by Fort McCoy (Sparta, Wisconsin). Since
the mid-1950s, light industrial operations have been
conducted at the MARC. The operations were primarily related
to servicing and maintenance of U.S. Army motor vehicles,
including trucks, jeeps, and armored combat vehicles.

The MPU Collector "B" is maintained on standby status
for potential municipal supply use (Jordan, 1990).

2.2 PREVIOUS INVESTIGATIONS

TCE contamination in Collector "B" was first jidentified
in 1985 by the WDNR. Six sampling events from 1985 to 1988
detected TCE in the groundwater at Collector "B" in concen-
trations ranging from 5.4 to 9.4 micrograms per liter (ug/1).
These concentrations exceed the WDNR Groundwater Enforcement
Standard for TCE of 1.8 ug/l and the U.S. Environmental
Protection Agency (USEPA) Maximum Contaminant Level (MCL) of
5 ug/l. In addition, the WDNR sampled nearby private water
supply wells but found no detectable levels of TCE or other
VOCs.

The WDMR findings prompted the MPU in 1986 to
investigate their operations and maintenance practices for
the pump statiom~at Collector "B." These practices included
cleaning of the pump motors and heads with a degreaser and
the use of a petroleum~based oil in one of the station pumps.
Both of these operations were potential contaminant sources.
Subsequently, corrective action to existing maintenance
practices was implemented with steam cleaning of the well
pump motors and all associated equipment, and replacement of




the petroleum-based oil in the station pump with a food-grade
0il. Repeated sampling events after the corrective action
was taken resulted in consistent detectable levels of TCE in
Collector "B."

Based on a review of these events and a review of
potential sources of TCE contamination in the Collector "B"
area, the WDNR concluded that the most likely source of the
TCE contamination was MARC. This led to the U.S. Army con-
tracting Jordan in 1989 to investigate the MARC as a
potential source of TCE contamination.

2.2.1 Ssummary of Jordan Site Investigation

The Jordan site investigation (SI) focused on
identifying potential on-site contamination sources, defining
subsurface geology, and assessing the groundwater flow
direction and chemical quality within the MARC boundaries
which are upgradient of Collector "B."

Field activities conducted by Jordan during the fall of
1989 as part of this investigation included:

o An initial site reconnaissance to select soil/

sediment sampling locations and monitoring well
locations

o The field investigation program, consisted of
geologic logging of ten exploration borings,
conversion of seven test borings to monitoring
wells (MW-1A, MW-2A, MW-2B, MW=3, MW-4, MW-5,
and MW-6), completion of three test borings
(TB-1, MW-2T, and MW-5T), collection of six
soil samples, two sediment samples, and one
surface water seep sample for chemical
analysis, and completion of aquifer testing of
the seven wells

o Horizontal location and vertical elevation

surveys of the monitoring wells, test borings,
and seep.

Figure 2-2 presents a site plan depicting monitoring
well/borehole locations; soil, sediment, and seep sample
locations; and the location of Collector "B." Cross Sections
A-A, B-B, and C-C, indicated on Figure 2-2, present geologic
interpretations by Jordan of the subsurface data gathered
from the test borings. Sections A-A, B-B, and C-C are
depicted on Figures 2-3, 2-4, and 2-5, respectively.

Five of the six soil samples were collected from Test
Boring TB-1, which was advanced through the dry well. The
dry well is the area where most of the cleaning of the
mechanical equipment occurred. As such, the dry well was
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considered to be the most likely source of groundwater
contamination at MARC. The sixth soil sample was collected
from the ground surface near Monitoring Well No. 2B (MW-2B)
and served to provide background concentrations of
naturally-occurring metals. Two sediment samples were also
collected from the dry well. The seep sample was collected
from one of two observed seeps northeast of the site. All
samples including groundwater were analyzed for volatile
organic compounds (VOCs), metals (including mercury), and
total petroleum hydrocarbors, per USATHAMA~certified methods.

2.2.1.1 Geologic/Hydrogeologic Findings

As described in Jordan’s Final SI Report (August 1990),
the geologic setting beneath MARC is generally characterized
by a fine- to medium-grain silty sand overlying a moderately
to highly plastic clay till, beneath which is a fine- to
medium-grain sand. The clay till is interpreted as being the
Haven Till, and appears to be present from the eastern
boundary of MARC to Collector "B" at the shore of Lake
Michigan as shown in Section A-A on Figure 2-3.

The clay till layex beneath MARC acts as an aquitard and
effectively creates a locally perched water-table aquifer in
the upper silty sand. Jordan concluded that recharge to this
perched system is a result of infiltration of precipitation.
Jordan’s interpretation of the water level data indicated a
groundwater divide which trends north-south through MARC for
this perched system. Groundwater discharge from this perched
system occurs as seeps which trend north-south along the
eastern side of the hill as shown on Figure 2~2. Horizontal
groundwater velocities in the perched system on the eastern
side of MARC, as determined by Jordan, are approximately 60
feet/year.

The lower sand aquifer (i.e., beneath the clay till
layer) is saturated, as indicated by water level data.
According to Jordan, the clay till aquitard is a confining
aquifer for the saturated lower sand aquifer. The computed
downward vertical hydraulic gradient is 0.53 foot per foot
from the shallow to the deep aqulfer (Jordan 1990). The low
gradient and the fact that there is perched groundwater in
the upper silty sand suggests that the clay till aquitard is
relatively impermeable to the downward migration of water.
Because of these conditions, the groundwater from the perched
system is not interpreted to be in communication with or
within the zone of influence of Collector "B."

2.2.1.2 cContamination Assessment

Based on actual and interpreted findings of the SI,
Jordan prepared a contamination assessment which addressed
the dlstrlbutlon, behavior, and significance of those
chemicals considered to be site contaminants. The assessment




included changes in concentrations and distributions of
contaminants over time. TCE was not found on site in any of
the soil, sediment, or groundwater samples. VOCs were not
found in the downgradient wells of three potential sources of
groundwater contamination:

o Vehicle/equipment wash rack and dry well
o The motor vehicle storage shed
o The Petroleum, 0il, and Lubricant (POL) shed.

However, sampling results from the septic tank/drainage
field area (a fourth potential contaminant source) indicated
very low concentrations of VOCs, ranging from 0.505 ug/L to
1.15 pg/L in groundwater during the two rounds of ground-
water sampling. The VOCs found included 1,2-dichloroethane,
1,1-dichloroethane, tetrachloroethylene, and 1,2-dichloro-
ethylene. Only one VOC, 1,2-dichloroethane, was detected at
the same well (MW-6 - a shallow well) in both rounds of
groundwater sampling. This compound is not a transformation
product of TCE, nor can it be transformed to TCE by natural
processes (Jordan, August 1990). Jordan also estimated
contaminant velocities in the perched groundwater system and
predicted that if TCE were discharged from the septic tank
area, it would have traveled 50 feet beyond the eastern
boundary of MARC. This prediction is based on the discharge
occurring since initial operations began at the site in the
mid-1950s (Jordan, August 1990).

Analysis of soil and sediment samples for metals
indicated concentrations at or above background for cadmium,
copper, lead, and zinc. However, based on interpretation of
analytical data and of the behavior of metals in soil, Jordan
determined that these metals did not appear to be migrating
through the soil column nor were they detected in groundwater
(with the exception of copper at or below CRLs).

Based cn the above findings and interpretations, Jordan
concluded that the presence of TCE in MPU Collector "BY is
not attributable to activities at MARC. The most common
transformation product of TCE, 1,2-dichloroethylene, was
detected in MW-6 just above the CRL of 0.5 ug/L at 0.741 ug/L
only once in both rounds of groundwater sampling; and
estimated contaminant velocities in the perched system
indicated that TCE could have traveled only 50 feet beyond
the eastern boundary of MARC since the time of initial
operations at the Reserve Center (Jordan, August 1990).

More.detailed information concerning the Jordan SI can
be found in the Final Site Investigation Report prepared by
Jordan for USATHAMA, August 1990.
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2.2.2 Request for Addjtional Investigation

Upon review of Jordan’s SI, the WDNR agreed that “he
vehicle/equipment wash rack and dry well, the motor veliicle
storage shed, and POL shed are not likely contributor: to
groundwater contamination at MARC. However, the WDNR
requested Fort McCoy, in a letter dated July 17, 199C, *o
perform additional work to better define groundwater quality
and flow direction east of the septic tank and drainage
field. This request was made out of concern for potential
migration of 1,2~dichloroethane detected in MW-6, towards
Collector "B." Detection o¥ 1,z-dichlorocethane at 0.83 ug/L
and 0.653 ug/L in MW-6 was ¢f particular concern since 't
exceeds WDNR groundwater standards <f 0.5 pug/L. The WDN:,
requested that an additional onitoring well nest be
installed about 300 and 50C fom. east of MW-6, between MW-6
and Collector "B." The wel:. nes* wou..; consist of at least
one observation well and oite “l¢nr aquifer piezometer well,
each similar in construction *r: ¥ .: and MW-2B, respectivaly.
The deeper well would monitor tie lower aquifer and would be
screened at the sa.. elev:iiion as Collector "B." The
observation wel. would moi - :~ the upper water table aquifer
for voCs that uic 7ot pene’ ci-ve the clay till layer.

2.3 PROJECT APILOACH ANLC RAVIONALE

The pucpwie <€ the £8° fn» MARC was to determine if MARC
is the sourc> ¥ :. & at ¢ "ieck.: " and if 1,2-dichloro-
ethane, detec.ed i MW-6, was z-z3ent or if it migrated off
site toward Collectice “B."™ The following field activities
were planned by OHM.

o An initial site reconnaissance to select soil
and s2diment sampling locations and monitoring
well looutlions

o Installation of i{our monitoring wells (MW-7,
MW-8, MW-¢, an( .9-10), collection of two soil
samples (SB-1 and SB-2), and one sediment
(8B~3, from septic tanl’ sumpse for chemical
analysis

0 Collection of two rounds of groundwater samples
from the newly installed monitoring wells for
chemical analysis

o Measurement of groundwater levels in all of the
site wells (new and existing)

o Horizontal location and vertical elevation
survey of the monitoring wells and soil/
sediment sample lccations.
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Field sampling and investigation activities were initiated in
August 1991 and completed by November 16, 1990.

Monitoring well locations were selected to:

o Evaluate potential contamination sources (see
Table 2-1 for project rationale)

o Assess groundwater chemical quality between the
MARC site and Collector "B" to determine
whether contamination is attributable to MARC

o Verify groundwater flow direction in the deep
groundwater aquifer

o Provide subsurface soil profile information

o Provide information to evaluate groundwater
contaminant migration pathways.

Monitoring well and soil/sediment sampling locations for
the FSI are shown on Figure 2-2, and monitoring well and
soil/sediment sampling rationale are presented in Table 2-1.
Four monitoring wells, which included two deep groundwater
wells (MW-9 and MW-10) and a two-well cluster (MW-7 and MW-8)
were installed for groundwater quality evaluation. Monitor-
ing Well MW-11 (scope change) was installed near the two-well
cluster as an intermediate well to monitor the clay till
aquitard. The rationale for these monitoring wells is
discussed below.

A two-well cluster (MW-7 and MW-8) is located between
the MARC and Collector "B." The cluster is located east of
the drainage field, approximately 300 feet east of MW-6 and
about 600 feet west of the municipal well. Monitoring Well
MW-7 has a total depth of 16 feet, and is approximately
110 feet west of MW-8. The bottom of the well screen is at
elevation 628.1 and the top of screen is at elevation 638.1.
The cluster is located east of the drainage field. The
purpose of the shallow well is to monitor the shallow
groundwater table (i.e., perched system) to determine if
1,2-dichloroethane (detected in MW-6) migrated off site
toward Collector "B."

Monitoring Well MW-8 has a total depth of 105 feet and
is approximately 110 feet east (downgradient) of Monitoring
Well MW-7. The bottom of the well screen is at elevation
529.7 and the top of screen is at elevation 544.7. The well
screen is at the approximate elevation of the lowest water
intake of Collector "B," which is at elevation 534 feet MSL
(Jordan, August 1990). The purpose of MW-8 is to monitor the
deeper silts/sands aquifer for TCE at approximately the same
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elevation as the intake of Collector "B." Also, the boring
will provide subsurface data to better define the geologic
strata between MARC and Collector "B."

Monitoring Well MW-9 monitors the lower aquifer and is
about 300 feet northeast of the wash rack and about 600 feet
west of Lake Michigan (Figure 2-2). The total depth of MW-9
is 95 feet. The bottom of the well screen was set at eleva-
tion 521.5 and the top of screen is at elevation 536.5. The
purpose of this well is to monitor the deeper silts/sands
aquifer for TCE which may have migrated from the dry well.
The bottom of the well is at approximately the same level as
the Collector "B" intakes. In addition, the boring will
provide information on the geologic conditions between MARC
and Lake Michigan.

Monitoring Well MW-10 is located adjacent to existing
MW-6, approximately 50 feet east of the septic tank and
drainage field. The total depth of Monitoring Well MW-10 is
120 feet and is screened at apprcximately the same elevations
as MW-8 and the lower intakes of Collector "B." The purpose
of this well is to monitor the lower aquifer to determine
whether 1,2-dichloroethane has migrated into the deeper
silts/sands aquifer and to Collector "B" and whether MARC is
the source of TCE at Collector "B."

Monitoring Well MW-11 is located between MW-7 and MW-8.

The total depth of MW-11 is 69 feet and it is screened in

the clay till aquitard below the perched system monitored by
MW-7 and above the aquifer monitored by MW-8. The top of the
15-foot screen is at elevation 584.45 and the bottom is at
elevation 569.45. The purpose of this well is to monitor the
clay till aquitard for 1,2-dichloroethane and TCE, and deter-
mine if either is migrating, toward Collector "B."

Soil and sediment sampling locations were selected to
investigate the septic tank/drainage field area as a
potential source area of 1,2-dichloroethane and/or TCE:

Specific drilling and monitoring well installation/
development procedures, soil/sediment sampling procedures,

and groundwater sampling procedures are described in
Section 3.0.
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3.0 FOLLOW-ON INVESTIGATION

This section describes the field activities for this FSI
from August 1990 to mid-November 1990. Soil borings and
monitoring well installations were completed by Exploration
Technology, Inc., of Milwaukee, Wisconsin. Boring logs were
prepared by OHM and are presented in Appendix A. Well
development data and field measurement data collected by OHM,
and monitoring well diagrams prepared by OHM are presented in
Appendix B. Physical analyses of the soil was performed by
Geotechnics of Pittsburgh, Pennsylvania and data results are
presented in Appendix C. Chemical analyses of the soil,
sediment, and groundwater samples were performed by PACE,
Inc. (a USATHAMA-certified laboratory), Minneapolis,
Minnesota. Analytical data is presented in Appendix D. A
summary of analytical methods is presented in Table 3-1. The
laboratory and field quality assurance/quality control
(QA/QC) procedures followed those presented in the Quality
Control Plan, prepared by Jordan (June 1990). Approved water
for drilling and decontamination activities was obtained from
the Cleveland Water District (Village of Cleveland)
Cleveland, Wisconsin. The field work was conducted in
accordance with an Addendum to the Sampling Design Plan
prepared by OHM. This addendum was submitted to USATHAMA
and subsequently approved by USATHAMA.

3.1 SOILS AND SEDIMENT

Two soil samples, SB-1 and SB~2, were collected on
August 28, 1991, from the drainage field area. These samples
were collacted from hand-augered holes completed to a depth
of approximately 4.5 feet. A sediment sample, SB-~3, from the
bottom of the septic tank was collected remotely by a bucket.
Sample locations are shown on Figure 2-2. Rationale for
selecting these locations, as previously described in
Section 2.3, is presented in Table 2-1. These samples were
analyzed for those VOCs presentzd in Table 3-2. The
corresponding USATHAMA Installation Restoration Data

Management Information System (IRDMIS) test name is also
listed in Table 3-2.

Physical soil testing was performed on 20 soil samples
collected from borings for Monitoring Wells MwW-7, MW-8, MW-9,
MW-10, and MW-11l. Tests included Atterberg limits, sieve
grain-size distribution, and w=+er content. Based on these
test results, Unified Soil Class.fication System (USCS)
symbols were assigned. This data is provided in Appendix C.

3.2 GROUNDWATER

Monitoring Wells MW-7, MW-8, MW-9, MW-10, and MW-11
were installed to evaluate watér quality bétween MARC and
Collector "B," and to further identify geologic and
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hydrogeologic characteristics in the vicinity of the site.
Monitoring well locations are shown on Figure 2~2. Rationale
for these locations, as previously described in Section 2.3,
is presented in Table 2-1. Two rounds of groundwater
sampling were performed in September 1991 and November 1991,
respectively. Samples were analyzed for the VOCs presented
in Table 3-2.

3.2.1 Monitoring Well Installation and Development

Monitoring Well MW-7 was installed using a 6.25-inch
inside-diameter (I.D.), hollow-stem auger with advancement
being extremely slow due to hard clays and dense sands and
gravels. In anticipation of difficult geologic conditions,
MW-8, MW-9, MW-10, and MW-1l were installed using mud rotary
drilling methods. All wells were constructed of 2-inch
I.D., Schedule 80 polyvinyl chloride (PVC) pipe materials;
0.010~inch~wide machivne-slotted PVC well screen; and PVC
riser sections witi . .:aued, flush joints. No glues or
solvents were used i: well c istruction. The total well
screen length at k. "iloring Well MW-7 is 10 feet, and the
well screen length .5 15 feet for the other wells. When
installed, the water table intersected the well screens at
all well locations. After a well was set at the designated
elevation, a sand filter pack was placed in the annular space
around each well screen. For MW-8, MW-9, MW-10, and MW-11,
the sand filter packs extended a minimum of 7 feet above the
top of the well screen (length varied from 7 to 25 feet); a
bentonite pellet seal extended above the sand pack (length
varied from 5 to 9 feet); and a bentonite slurry extended
from the top of the bentonite pellet seal (length varied from
22 to 80 feet) to within 5 feet of the ground surface.
Because MW-7 was shallow, the sand filter pack was extended
only 1 fooct above the top of the well screen, the bentonite
vellet seal extended only 2 feet above the sand pack, and no
bentonite slurry was added. Three feet of neat cement was
placed in the annular space from the top of the bentonite
seal to ground surface in all wells.

A 6-inch-diameter, protective steel casing with lockable
cap was installed at each well. The protective steel casing
extended 3 feet into the neat cement. Four 4-inch-diameter,
protective steel guard posts and a 6-~inch-thick concrete pad
were placed arcund each well. A summary of well installation
and construction details are presented in Table 3-3 and
details are presented in Appendix B.

As per USATHAMA requirements, at least 48 hours elapsead
before well development activities began. The monitoring
wells were developed by pump-and-surdge methods using a sub-
mersible pump and/or a hand-pump and bailer. Purge volumes
varied depending on thé recharge rate. Well developmént was
considered complete when the water was. relatlvely free of
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fines/sediments and specific conductivity readings were
stable. Well development data is presented in Appendix B.

Drill cuttings were placed on plastlc sheeting and
purge/development water and decontamination water was
containerized in 55-gallon drums. The soil samples from the
borings were initially screened with a PID. Since PID
screening indicated no detectable VOC concentrations, the
drill cuttings were spread on site as fill material. The
drummed wastewater was temporarily stored on wooden pallets
within the fenced area next to the POL shed. PID screening
in the drummed water indicated no detectable VOC concentra-
tions and the water was transported to the Manitowoc Water
Authority for disposal/treatment.

3.2.2 Survey

Oon August 15 and 28, 1991, Brey, Stuewe & Braun, Inc.,
of Manitowoc, Wisconsin completed a horizontal location and
vertical elevation of the five newly installed wells (MW=-7,
MW-8, MW-9, MW-10, and MW-11), and the two soil samples (SB-1
and SB-2). The sediment sample (SB-3) was located later by
map coordinates given from the survey. Horizontal coordi-
nates are based on the Wisconsin State Plane Coordinate
System. Elevations are based on the National Geodectic
Vertical Datum of 1983. This information is presented on the
geologic logs of the boreholes in Appendix A.

3.2.3 Groundwater Sample Collection

Two rounds of groundwater sampling were performed. The
first round of groundwater samples was collected from the 12
MARC wells (includes the seven existing and five newly
installed) for chemical analysis of the parameters listed in
Table 3~2. The second round of groundwater sampling was
performed for MW-7, MW-8, MW-9, MW-10, and MW-11] only. The
first round of sampling was performed on September 25 and 26,
1991, and the second round was performed on November 14 and
15, 1991. Each round of sampling included three quality
assurance/quality control samples (i.e., one equipment blank,
one field blank, and one trip blank). Prior toc sample
collection, water level measurements were obtained at each
well. The wells were purged with a submersible pump or
bailer and purge water was monitored for temperature, pH, and
specific conductance, in accordance with USATHAMA require- v
ments prior to sampling. Groundwater data is presented in
Table B~1 of Appendix B.

3.3 DATA MANAGEMENT

-

Using the USATHAMA IRDMIS, data files were transmitted . (
to the USATHAMA subcontractor, Potomac Research, Inc. {(PRI). '
OHM submitted map sites for MW-7, MW-8, MW-9, MW-10, MW-11,
SB-1, SB-2, and SB-3. PRI performed group and record checks
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and upon passing these checks, the files were uploaded ‘o the
IRDMIS. PACE, Inc. subnmitted chemical data files for soil
and groundwater to PRI by lot. Upon acceptance of the data,
USATHAMA directed PRI to upload these files to the IRDMIS.
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4.0 DATA PRESENTATION AND EVALUATION

The data presented in this section include the chemical
analytlcal data from the three sampling events (one of soil
borings and septic tank sediment and two of groundwater) and
geotechnical data from the soil boring samples. An evalua-
tion of the chemical and geotechnical data and hydrogeologic
information is also presented in this section.

4.1 DATA PRESENTATION

The soil, sediment, and groundwater samples collected at
the site were analyzed for the chemical parameters listed in
Table 3-2 by PACE, Inc. Soil geotechnical analysis was
conducted by Geotechnics. Analytical results and geological
findings are discussed in the following sections.

4,1.1 Soil and Sediment

The analytical results of the sampling event for the
soil borings and septic tank sediment are presented in
Table 4-1. Soil samples SB-1 and SB-2 represent samples
taken from the two soil borings in the MARC drainage field.

Sample SB-3 represents the sediment sample from the septic
tank.

4.1.2 Groundwater

The analytical results of the first groundwater sampling
event are shown in Table 4~2. These results include analyses
of groundwater from MW-1A, MW-2A, MW-2B, MW-3, MW-4, MW-5,
MW-6, MW-7, MW-8, MW-9, MW-10, and MW-11.

Table 4-3 presents the analytical results of the second
groundwater sampling event. These results include analyses
of groundwater from Mw-7, MW-8, MW-9, MW-10, and MW-11.

Figures 4-1 and 4-2 present groundwater contour maps for
the perched system and lower silts/sands aquifer, respective-
ly, based cn water level readings taken from all wells during
the second round of groundwater sampling (i.e., November 14

and 15, 1991). These water level readings are presented in
Table B-2 of Appendix B.

4,1.3 Geological Data

The geology encountered by borings for Mw-7, MW-8, MW-9,
MW-10, and MW-11 is very similar to the general stratlgraphlc
sequence observed by Jordan (Jordan, August 1990). The
boring logs from the new well locations provide additional
geologic¢ information off site to the east between the MARC
and the Ranney Collector "B" well, while the Jordan report
could only infer geologic information beyond the MARC area.
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The site geology, as interpreted by Jordan, is depicted
on Figures 2-3, 2~4, and 2-5 for Cross Sections aA-aA, B-B, and
Cc-C, respectively, of Figure 2-2. A new Section D-D, which
passes through four of the new wells, has been created on
Figure 2-2 to show the additional information gained. The
subsurface profile for Cross Section D-D is interpreted on
Figure 2-6.

As shown on Figures 2-3, 2-4, and 2-5, the principal
strata correlate with the strata identified on Figure 2-6.
Figure 2-6 shows the uppermost interval as silts/sands with
clay lenses in the vicinity of MW-7, MW-8, and MW-11l. The
silts/sands aquifer is the perched system described by
Jordan. Water in the perched zone may seasonally discharge
near Well MW-7. The discharged volume would be fairly low
since the recharge area is limited. The clay lenses,
indicated on Figure 2-6 near MW-7, MW-8, and MW-11 may also
create perched water conditions and result in additional
low-volume discharges.

The perched system overlies a lower permeability zone
which is the clay till aquitard described by Jordan. The
information acquired from the deep monitoring wells indicates
the clay till aquitard consists of clay layers, silts, and
sands. Beneath the clay till aquitard is a silts/sands
aquifer comparable to the sand aquifer identified by Jordan.

A clay or silty clay layer was identified in all boring
logs which intersected the upper portion of the clay till
aquitard. In Boring S-29, this same clay/silty clay layer is
probably indicated as the "yellow clay." Although Jordan
surmised that the clay till aquitard is probably the Haven
Till and outcrops on the shoreline bluffs, the drilling logs
for nearby Boring S-29 do not indicate low permeability
layers except the "yellow clay." This apparent discrepancy
can be resolved by considering that the purpose of Boring
S-29 was to locate thick, highly-permeable zones for
Collector "B" and not to detect relatively thin clays or
silts. Therefore, although only the clay/silty clay upper
portion of the clay till aguitard can be shown to extend from
MARC to S-29, the complete clay till aquitard likely also
extends across the site.

4.2 DATA EVALUATION

An evaluation of the analytical results for soil,
sediment, and groundwater is presented in the following
sections. The analytical results are presented in
Tables 4-1, 4-2, and 4~3 for the chemical parameters listed
in Table 3-2. In addition, an interpretation of the =~ -
geological findings and a hydrogeologic evaluation are also
prisented as part of the geologic evaluation.
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4.2,1 Soil and Sediment

The results of the chemical analyses for the soil
samples and septic tank sediment sample (Table 4-1) were
below detection limits (i.e., CRLs) for each of the analytes.
This indicates that the soil and sediment samples were not
contaminated with any of the chemicals in the list of
parameters (Table 3-2).

4.2.2 Groundwater

The results of the chemical analyses for the first
(Table 4-2) and second (Table 4-3) rounds of groundwater
samples were below detection limits for each of the analytes.
This indicates that the groundwater samples were not
contaminated with any of the chemicals in the parameters
list. Based on this FSI, the groundwater analyses also
indicate that the groundwater quality at the time of sampling
meets the MCLs of the federal primary drinking water
standards for all of the analytes for which MCLs exist.
Additionally, the groundwater analyses indicate that the
groundwater quality meets Wisconsin groundwater standards for
trichloroethylene and 1,2-dichloroethane.

4.2.3 Geological Evaluation

Three distinct water-bearing zones were identified from
Cross Section D-D (Figure 2-6). These include the perched
system (i.e., upper silts/sands unit) that overlies the clay
till aquitard that in-turn overlies the lower silts/sands
aquifer. The perched system was monitored by MW-7. The
lower permeability zone was monitored by MW-11l. The silts/
sands aquifer is tapped by Collector "B" and was monitored by
MwW-10, MW-8, and MW-9. The significant ground-water zones
are the perched system and the deeper silts/sands aquifer.
The clay till aquitard is also saturated, however, due to the
low permeability, the clay till aquitard is not considered a
significant groundwater zone. Groundwater elevations are
tabulated in Appendix B for November 14 and 15, 1991.
Groundwater contour maps of the perched system and deeper
silts/sands aquifer are shown on Figures 4-1 and 4-2,
respectively.

The groundwater contour map of the perched systen,
Figure 4-1, shows a groundwater divide near MW-6. This same
divide was shown in Jordan’s water table contour map for
October 1989. The divide could result from recharge from the
drainage field, topography, surface permeability contrasts
sucl. as paved areas and ditches, or a combination of these
factors. Since the perched system is thin and near the
surface, the divide may also be affected by seasonal changes.
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Surface drainage into the perched zone from the eastern
portion of MARC towerds Collector "B" is restricted by the
divide. Since the recharge area is relatively small, any
perched water discharged in the seeps would be a low volume.

The divide also affects the direction of the perched
system groundwater gradient. As indicated on Figure 4-1,
MW-6 is upgradient of MW-2A and MW-7. Therefore, even if
seasonal factors significantly affect the divide (and the
gradients) either MW-7 or MW-2A will always be downgradient
of MW-6. Since 1,2-dichloroethane was detected only in MW-6
and never in MW-2A or MW-7, the source of the 1,2-dichloro-
ethane possibly never existed, or is unique to MW-6, or has
degraded to concentrations below detection limits prior to
reaching MW-7 or MW-2A.

The groundwater contour map for the deeper silts/sands
aquifer, Figure 4-2, indicates a local groundwater gradient
to the southeast. Monitoring Wells MW-8, MW-9, and MW-10 ;
monitor the deeper aquifer and are downgradient of MARC. i
Notably, MW-9 does not monitor the groundwater quality for :
TCE which may have migrated from the dry well (as was
planned), due to the direction of the groundwater gradient.
In addition, 1,2-dichloroethane and TCE were not detected in
MW-8 and MW-10. Therefore, the deep aquifer in the vicinity
of Wells MW-2B, MW-8, MW-9, and MW-10 does not contain
detectable concentrations of 1,2-dichloroethane, TCE, or any
of the analytes listed in Table 3-2.

4.3 DATA SUMMARY

The same type of geology identified by Jordan was found
from this FSI; namely, three distinct water-bearing zones d
including the perched system, the clay till aquitard, and a
deeper aquifer were identified. While Jordan’s investigation
included monitoring of the groundwater quality in the perched
system and deeper aquifer within the MARC boundaries, OHM
monitored the groundwater quality downgradient in those same
units both within and beyond the Marc boundaries.

Analytical results from groundwater, soil, and sediment
sampling during this FSI were not significant in defining
limits/sources of contamination. In summary, analytical
results of groundwater, soil, and sediment indicate that all
analytes, in particular, TCE and 1,2-dichloroethane, are
below detection limits. Therefore, the drainage field and
septic tank areas where the soil and sediment samples were
taken, respectively, are not sources of TCE or 1,2-dichloro-
ethane contamination; or any such contamination which may
have originated there has degraded. In addition, based on
analytical results from MwW-7, MW-8, MW-9, MW-10, and Mw-11,
groundwater data between MARC and Collector "B" does not
indicate the presence of 1,2-dichlorosthane or TCE.
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Because of the groundwater divide identified at or near
MW-6 and gradients of the perched system identified towards
the east and west, it is not certain whether 1,2-dichloro-
ethane detected in MW-6 by Jordan degraded in this vicinity
or migrated east or west. It is appropriate to say, though,
that if it migrated either way, it has degraded since analy-
tical results from groundwater samples from MW-7 (to the

east) and from MW-2A (to the west) did not contain detectable
concentrations.
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5.0 CONCLUSIONS

Based on the data presented and evaluated in the
preceding sections and in response to the objectives, the
following conclusions can be drawn:

© MARC is not the source of the TCE detected in

the MPU Collector "B." TCE has not been
detected in any of the soil samples collected
from the potential on-site source areas. 1In
addition, TCE has never been detected in any of
the groundwater samples from the perched
system, clay till aquitard, or silts/sands
aquifer.

1,2-Dichloroethane has not likely migrated off
site toward Collector "B." 1,2-Dichloroethane
was not detected in any of the groundwater
samples collected in 1991 and was detected at
concentrations only slightly above the detec-
tion limit in one well in 1989. Therefore,
1,2~dichloroethane possibly never actually
existed in groundwater on the MARC. If
1,2~-dichloroethane ever did exist on the MARC,
the concentration has decreased to below detec-
tion limits since it was not detected in any
groundwater sample collected under this
investigation.
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TABLE 3-1

ANALYTICAL METHODS SUMMARY
FOLLOW-ON SITE INVESTIGATION
MANITOWOGC ARMY RESERVE CENTER

USATHAMA USEPA
METHOD NO, METHOD NO, CERTIFIED PARAMETERS MAIRIX
UGo3 601/8010 Volatile halocarbons Water
(e.g., trichloroethylene)
LGO3 8010 Volatile halocarbons Soil/Sediment ,
UpPOl 602/8020 Volatile aromatic hydro- Water i
carbons (e.g., benzene)
LPO1 8020 Volatile aromatic hydro- Soil/Sediment

] carbons
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TABLE 3-2
g VOLATILE ORGANIC COMPOUNDS
g_ FOLLOW~ON SITE INVESTIGATION
MANITOWOC ARMY RESERVE CENTER
- TEST
] NAME Vo ONS
111TCE 1,1,1-Trichloroethane
112TCE 1,1,2-Trichloroethane
11DCE 1,1-Dichloroethylene
11DCLE 1,1~-Dichloroethane
. 12DCE 1,2-Dichloroethyenes (cis and trans isomers)
‘ 12DCLE 1,2-Dichloroethane
i 12DCLP 1,2-Dichloropropane
C2H3CL Chloroethene/Vinyl Chloride
CcCcL4 Carbon Tetrachloride
{ CH2CL2 Methylene Chloride
. CHCL3 Chloroform
TCLEE Tetrachloroethylene
: TCLTFE 1,1,2-Trichloro-~1,1,2-trifluorocethane
' TRCLE Trichloroethylene
. VO OMATIC HYDROCARBONS
C6H6 Benzene
MEC6H5 Toluene
TXYLEN Total Xylene

Note: Test names correspond to the analytes presented in
Appendix D, Analytical Results.
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TABLE 3-3

ﬁ SUMMARY OF MONITORING WELL INSTALLATION
AND CONSTRUCTION DETAILS
FOLLOW-ON SITE INVESTIGATION
MANITOWOC ARMY RESERVE CENTER

B

- Vymar oo

TOTAL SCREEN ELEVATION ;
| MONITORING  DIAMETER DEPTH LENGTH (MSL) ‘
i WELL (INCHES) (FEET) ___(FEET) GROUND TOP_OF PVC :
; 2 16 10 644.09 646.33 }
2 105 15 634.69 636.95 X

9 2 95 15 616.47 619.02
10 2 120 15 650.62 652.99 :

11 2 69 15 638.45 640.18
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TABLE 4-1

ANALYTICAL RESULTS

SOIL AND SEDIMENT SAMPLING
FOLLOW-ON SITE INVESTIGATION
MANITOWOC ARMY RESERVE CENTER

SAMPLING DATE - AUGUST 28, 1991

PARAMETER

Benzene

Toluene

Xylenes
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,1-Dichloroethane
1,2-Dichloroethylenes
1,2-Dichloroethane
1,2-Dichloropropane
Vinyl Chloride

Carbon Tetrachloride
Methylene Chloride
Chloroform
Tetrachloroethylene
1,1,2-Trichloro-1,2,2-Trifluoroethane
Trichloroethylene

Notes:

1)SB-1 and SB-2 - Soil samples from the drainage field, hand-augered to

approximately 4.5 feet.

2)SB-3 - A sediment sample from the septic tank.

SB-1 SB-2 SB-3
Seefg)  (wgled  (uglg)

<1.20 <1.20 <1.20
<0.65 <0.65 <0.65
<4.94 <4.94 <4.94
<8.10 <8.10 <8.10
<7.00 <7.00 <7.00
<8.50 <8.50 <8.50
<2.90 <2.90 <2.90
<3.30 <3.30 <3.30
<3.00 <3.00 <3.00
<5.90 <5.90 <5.90
<0.92 <0.92 <0.92
<1.70 <1.70 <1.70
<3.60 <3.60 <3.60
<2.90 <2.90 <2.90
<4.10 <4.10 <4.10
<7.20 <7.20 <7.20
<2.60 <2.60 <2.60
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TABLE 4-3

ANALYTICAL RESULTS
GROUNDWATER SAMPLING

FOLLOW:-ON SITE INVESTIGATION
MANITOWOC ARMY RESERVE CENTER

SAMPLING DATE - NOVEMBER 14 AND 15, 1991

MW-7

PARAMETER - Sug/t)
Benzene <0.41
Toluene <0.87
Xylenes <8.28
1,1.1-Trichloroethane <1.00
1,1,2-Trithloroethane <1.00
1,1-Dichloroethylene <1.00
1,1-Dichloroethane <0.78
1,2-Dichlorvethylenes <0.50
1,2-Dichloroethane <0.50
1,2-Dichloropropsne <1.00
Vinyl Chloride <1.90
Carbon Tetrachloride <1.30
Methylene Chioride <3.20
Chloroform <0.72
Tetrachloroethylene <1.00
1,1,2-Trichloro-1,2,2-Trifluoroethane <1.00
Trichtoroethylene <0.50

-8
(pg/t)

<0.41
<0.87
<8.28
<1.00
<1.00
<1.00
<0.78
<0.50
<0.50
<1.00
<1.90
<1.30
<3.20
<0.72
<1.00
<1.00
<0.50

-9
Sug/l)

<0.41
<0.87
<8.28
<1.00
<1.00
<1.00
<0.78
<0.50
<0.50
<1.00
<1.90
<1.30
<3.20
<0.72
<1.00
<1.00
<0.50

M-10
Sug/Ly

<0.41
<0.87
<8.28
<1.00
<1.00
<1.00
<0.78
<0.50
<0.50
<1.00
<1.90
<1.30
<3.20
<0.72
<1.00
<1.00
<0.50

- 11
Lug/l)

<0.41
<0.87
<8.28
<1.00
<1.00
<1.00
<0.78
<0.50
<0.50
<1.00
<1.90
<1.30
<3.20
<0.72
<1.00
<1.00

<0.50
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PLOT SCALE: 1° = 1° )

REFERENCE:

7.5 MIN. U.S.G.S. TOPOGRAPHIC MAP OF
MANITOWQOC, WISCONSIN QUADRANGLE,
DATED: 1954, PHOTOREVISED 1973,
SCALE: 1:24000
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SCALE SITE LOCATION MAP
MANITOWOC ARMY RESERVE CENTER
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PITTSBURGH, PA |B.0'Connor| 10—11—91

PLOT SCALE: 1* = 1* |

WEST A

MANITOWOC ARMY RESERVE CENTER

RESERVE CENTER, AUGUST 1990,
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REFERENCE: HORIZONTAL SCALE " CONTOL
SECTION A—-A’ PREPARED FROM E.C. JORDAN FINAL P P — 2. OBSERV
SITE INVESTIGATION REPORT FOR MANITOWOC ARMY 0 100 200 FEET " THE A
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FIGUIRE 2-3
INTERPRETIVE GEOLOGIC
CROSS—SECTION A-A’
MANMITOWOC ARMY RESERVE CENTER
MANITOWOC, WISCONSIN
PREPARED FOR
USATHAMA
NOTES: ABERDEEN PROVING GROUND, MARYLAND
1. ALL PROJECTED WELLS ARE PROJECTED ON TOPOGRAPHIC
CONTOUR. —— .
2. OBSERVATION WELL S—29 INSTALLED AT APPROXIMATELY
THE SAME TIME AS COLLECTOR "B". % OHM Corporatlon
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PLOT SCALE: 1° = 1" |

SECTION C~C’ PREPARED FROM E.C. JORDAN FINAL
SITE INVESTIGATION REPORT FOR MANITOWOC ARMY
RESERVE CENTER, AUGUST 1990.
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State of Wisconsin

Department of Natural Resources

SOIL BORING LOG INFORMATION
Form 4400-122 7-91

Route To:

0O Solid Waste O Emergency Response
0 Haz. Waste 0O Underground Table
0 Wastewater O Water Resources

O Other

Page_ ! _of 2

Facility/Project Name

MANITOWOC ARMY RESERVE CENTER

License/Permit/Monitoring Number
—_ NA_ ____

Boring Number
Mw-7

Boning Drilled By (Firm name and name of crew chief)

Date Driling Started

Date Drilling Completed] Drilling Method

IF:Ng..{ Common Well Name | Final Static Water Level | Surface Elevation
5 MW—-7 ~629

EXPLORATION TECHNOLOGY, INC. 08/1 3/91 08/13/9 1 HOLLOW~STEM
KEN TAYNOR MMD D' YY | WMDD'YY| AUGER
Bﬁﬁ "Fag:jj y.-¥ell - No Berehole Dia.

Feet MSL

644.09  Feet MSL | _6__ inches

State Plane

759,226.61 ___N,

2,615,913.24 ¢

SW 1/4 of NW_1/4 of Section—2.

, T_18 N, R_24 E

Lat 44° 03" 45" oN o

Tocal Gnd Location (if applicable)

FeetoS __N/A__ Fect oW

Long 87" 39" 35| _N/A

County DNR County Code Civil Town/City/or Village
MANITOWOC 3_ _6 MANITOWOC
saMPLE [ Z SOIL PROPERTIES
Z o =18 zle ’g z =
3% SOIL/ROCK DESCRIPTION 191zl &8l&].86 £z
2lale AND GEOLOGIC ORIGIN FOR nlolZ|alT IRE¥] S
il S I EACH MAJOR UNIT ol218]|8|elze3alalelo
RN m%jj{EEEEBQS
o (s} (S 2
2 (Y8l a |8 S| 12| %z [BRIS8IS|a|a
— | MECIUM STIFF, DARK BROWN, ORGANIC SILT, ol
1 [= | SOME FINE SAND, MOIST 0.6’
5= | 20 § — ; | VERY LOOSE, BROWN, FINE SAND, SOME SILT1.0' ] sm 210
. =
. L)
) (&)
2 = | VERY LOOSE, LIGHT BROWN, FINE SAND, TRACE | s =
. F 2 | SILT AND ROCK FRAGMENTS, MOIST 3
s-2| 2|1 Es 30 0
1 = | VERY SOFT, LIGHT BROWN, CLAY, SOME o 3
2 £ | GRAVEL STRINGERS . =
= ' 2
2 = ua
3 |= _ | LOOSE, DARK BROWN, MEDIUM TO COARSE oW &l
S=3 117 | 4 5| SAND, MOIST v ‘
- - Qg
* E 6 6.0 i 2
3 [Z | LOOSE, LIGHT BROWN, FINE SAND, SOME .
6 E SILT, TRACE GRAVEL, MOIST 70" ]
s-4f20| , &7 ' - 0
+ [ | HARD, BROWN, SILT, MOIST ml -
= =
B ]
s-5 | 20 ;g g | HARD, BROWN, SILT, MOIST ML =] & o [n/Apesx|{N/A|N/Afsox
— 1
29 Rz
— 10 -—1 4
9 = ] =
s-6 | 21 | 13 [-11] HARD, LGHT eRowN, SIT, SOME saD, MosT | mi | ] | ©
21 | [~
- 12 Saty

| hereby certify thot the information on this f~-m is true and correct to the best of my knowledge

Signature

Firm

OHM Remediation Services Corp.

and 162.06, Wis. Stats.

This Form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit
not less than $10 nor more than $5000 for each violation. Fined not lsss than $10 or more than $100 or imprisoned not
less than 30 days, or both for each violation. Each day of continued violation is separate offense, pursuant to ss 141.99
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State of Wisconsin
Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT

Form 4400~122A

Boring Number _MW=7__ Page-2 . of 2
SAMPLE [ z SOIL PROPERTIES
ey ~\
2|5 clel3lE|E] 2] T Tg
3 1% SOIL/ROCK DESCRIPTION ~“1315|51&].0 S "2
=lale AND GEOLOGIC ORIGIN FOR nlo |2l ol T I8EE-l5
g l=E|° |2 EACH MAJOR UNIT ol81°514 a ‘O(E N ELE
212413 | & BHEIEINE EBAL
A :w;“ia’ab‘iz8:n_o.
— =
jrey
= &
- 2
S g
8
s-7 | 22 :g 16| HARD, DARK BROWN, SILT, SOME SAND, MOIST
20 |
.
[v4
o
e
~d
[72}
; :
2 | 2 VERY DENSE, LIGHT BROWN AND WHITE, SAND, S
S-8 6 SOME GRAVEL, MOIST 2
37 @

22.0'

IIHIlllllelrrllllllllIlTllT[IIFT[lIIIrIHT[HTI R LA R R

BOTTOM OF BORING 22.0°

NOTE:

(1) USCS CLASSIFICATION IN CAPITAL
LETTERS INDICATES GEOTECHNICAL
LABORATORY ANALYSIS

Mw-78
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i State of Wisconsin Route To: SOIL BORING LOG INFORMATION

e Form 4400-122 7-91
Department of Natural Resources O Solid Waste O Emergency Response

QO Haz. Waste O Underground Table
{ O Wastewater 3 Water Resources

O Other Page_1 of 6
Facility/Project Name License/Permit/Monitoring Number Boring Number
! MANITOWOC ARMY RESERVE CENTER N | mw-s
‘ Boring Drilled By (Firm name and name of crew chief) Dote Oriling Started | Date Drilling Completed]| Driling Method
EXPLORATION TECHNOLOGY, INC. 08/13/91 | 08/1.5/9 1|MuD ROTARY
KEN TAYNOR MMDODVYTY|MMDD Y'Y
"DNR-Facility.-WellNo. [ Wi . Unique Wk No.-} Common Well Name | Final Stotic Water Level | Surface Elevation Borehole Dia.
e MW-8 ~572  Feet MSL | _634.69 Feet MSL ;. _6_inches
Boring Location .| Local Gnid Location (if applicable)
Stote Plane 759,235-27 N, 2,616,040.05 E Lat 44 03’ 45 oN af
_SW 1/4 of NW_1/4 of Section5_, T_18 N, R_24_E | Long 87 39 35" N/A___Feetos __N/A_ feet ow
County DNR County Code Civil Town/City/or Village
MANITOWOC 3 6 MANITOWOC
SAMPLE g SOIL PROPERTIES
n =] ~
Z | o ~lel2lg g_ z -1 E
213 SOIL/ROCK DESCRIPTION “l19lz(&81&].8 212
=31 AND GEOLOGIC ORIGIN FOR wlol 2l I8%u-5]"
R [ EACH MAJOR UNIT o258 8le (2233|212 o
o |G 1z |E ol 2%(28es5 2] S
S a9 elolo|lo|&lcdlal3
z |Se| @ | O >S|lolz]lzla |jnuajZ0| 2|0 |a
s SOFT, DARK BROWN, ORGANIC SILT ol
— 0.8’ =
2 + = 0
s-1| 15| 5 @
P LONSE, BROWN, MEDIUM SAND, MOIST sp )
-2 2.2’ 2
— =z
L VERY SOFT, BROWN, SILT, SOME SAND, TRACE ml
s—2 | 18 (1) 5_3 GRAVEL, MOIST 3.2 | o
2 |
— 4
S STIFF, BROWN, SILTY CLAY, TRACE SAND, MOIST cl
4= 0
s-3 | 18 10 E 5
17 =
— 6
8 - E
S-4 | 22 122 — 7 | HARD, BROWN, SILTY CLAY, MOIST cl =
26 | 7.8 w
, — 8 3
! ‘ 7 [ | HARD LIGHT BROWN, SILT, SOME FINE SAND mi z
15 |- @
- — 0
S-51| 20 20 E 9
YERN oot
— 10
1| HARD LIGHT BROWN, SILT, SOME FINE SAND mi
s—6| 22 | ® En 0
20
24
[~ 12
1 hereby certify that the information on this form is true and correct to the best of my knowledge
Signoture Firm OHM Remediation Services Corp.
This Form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit
not less than $10 nor more than $5000 for each violation. Fined not less than $10 or more than $100 or imprisoned not
less than 30 days, or both for each violation. Each day of continued violation is separate offense, ‘pursuant to ss 141.99
; . ond 162.06, Wis. Stats.
_i 4 MW—BA

e




State of Wisconsin
Department of Natural Resources

Boring Number . MW-—8

SOIL BORING LOG INFORMATION SUPFLEMENT
Form 4400-122A 7-91

Page_2 _of_6

SaMPLE | z SOIL PROPERTIES
E ) - le 3 E E Zz =
21% SOIL/ROCK DESCRIPTION ~12121&8181.8 512
~[2 1 AND GEOLOGIC ORIGIN FOR oo 2ol 85kl 3 ]|
R I EACH MAJCR UNIT o884 |Z8]5E )
@ |65. 1z |& T L I2EIGEI2 15 |8
. [ ) il B N Zzlez|3 (218
312813 1% zl@lz|S|E5lcE|3 |3
zZ Yxla b slolzlzla BE|E3|317 | o
13
— 14
15 e e
10 =
s-7 | 23 i; [ 16| VERY DENSE, LIGHT BROWN, SILTY SAND sm 0
27
17
-
—18
—19
—20 .
14 F- &
e =2
S-8 123 ;3 F—211 VERY DENSE, BROWN, SILTY SAND, MOIST sm 7 I
31 E =
22 S
= Z
— s3]
—23
24
25 .
10 E 25.4'{ sin
17 |
-9 |22 (,, 2 DENSE. BROWN, MEDIUM SAND, SOME CLAY, sc N/A
= M
27 |
: 27| (CLAY CONTENT INCREASING WITH DEPTH)
—28
—29
=30 f e e e
;g = | VERY DENSE, LIGHT BROWN, COARSE 3AND, P
s-10] 20 | 31 F=31 TRACE SILT 0 N/alizinsalN/a l7an
32 ~ 3
MwW-88

State of Wisconsin
Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400--12%a b 2 & ¥ RS

T b . —
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State of Wisconsin

Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT

Form 4400--122A 7-91

Boring Number _MW=8 _ Page_3 _of 6
SAMPLE z SOIL PROPERTIES
2 —~ sS|EIT
= fro) —19Q é . £ z =
2 1% SOIL/ROCK DESCRIPTION “|Sixslgl&l. o g =
~131E AND GEOLOGIC ORIGIN FOR wlol2lalT 85k
A R EACH MAJOR UNIT ol8153 gegégﬁo of,
212618 | & AEEIEINEEEHAE
z‘ﬂ%&:’g :o;ugJE.V)l&_’zo:n.a.
-
-
P33
34
[~
35
12; — | VERY DENSE, LIGHT BROWN, MEDIUM SAND sp
S-111 20 | o E—ss 0
40 —
37
-
38
=
~
40 >
14 - %‘
e o)
s—12] 22 | 37 [-41] VERY DENSE, LGHT BROWN, MEDIUM SAND sp 2
42 - ts_l
55 |~ =
—42 5
: m
[—43
-
—44
45 b e
16 |=
30 ,
s-131 20 [—46 | VERY DENSE, GRAY AND BROWN, COARSE SAND | gp 0
N = AND GRAVEL, MOIST
51 |-
47
-
—48
49
50
21 =
32 |- VERY DENSE, GRAY AND BROWN, COARSE SAND
S=141 18 | 33 51| AND GRAVEL, MOIST % 0
-
- 52
MW-8C

State of Wisconsin

SOIL

BORING LOG INFORMATION SUPPLEMENT

PO WY S WY~ W
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State of Wisconsin SOIL BOOR0|N1G 212\00 INFORMATION SUPPLEMENT
Department of Natural Resources Form 4400-12 791
Boring Number _MW=8 _ Page_4_ of_& _
SAMPLE Z SOIL PROPERTIES
wn - el lon
2 clzlelE| = .=
51% SOIL/ROCK DESCRIPTION Slg1xl8&) 8 £l =2
~1 918 AND GEOLOGIC ORIGIN FOR ool Z|lalT IRl S]
& |z£] O EACH MAJOR UNIT ol21¢2 Qoazéz,ﬁc o4
o 5.1z |& 0..1_,&75’5{2—50
3188 3 | & A IR AR EI RN
zﬂgmo 3@33&.57)&.2030.0.
=
E_—53
|—54 | ENCOUNTERED GROUND WATER @ &54.0'
=
—55
g I= | DENSE, GRAY TO BROWN, GRAVELLY COARSE
o1 [£ | SAND, WET (PARTICAL SIZE OF GRAVEL DECREAS-—
s~15| 18 | o [=-56| ING Wi DEPTH) 9p 0
25 |
—57
-
—58
- >
[ 59 g
- >
L~ (72}
—60 =
14 £ | VERY DENSE, GRAY TO BROWN, GRAVELLY g
57 [= | COARSE SAND, WET (PARTICAL SIZE OF GRAVEL £
S=16] 14 bayost—61| DECREASING WITH DEPTH) 9p afC
—62
-
63
—
64
—65
25 = | VERY DENSE, GRAY TO BROWN, GRAVELLY
45 = COARSE SAND, WET (PARTICAL SIZE OF GRAVEL
S-17[ 14 | 43 [="86| DECREASING WITH DEPTH) gp 0
47 -
67 7
— 3
—68
69
70 f——— té§ —--
— _ | HARD, BROWN, LEAN CLAY, SOME FINE SAND,  |CL~
S-18 20 gg 71 WET ML %g 0 |N/A2.4% 22% | 11% p2.5%
50 = 7
Mw~8D




State of Wisconsin

Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT

Form 4400-—-122A

7-91

Boring Number _MW=8 _ Page..9 _of 6 __
saMPLE | z SOIL PROPERTIES
& o —-le <2( E £ = =
31% SOIL/ROCK DESCRIPTION S(eixlzlg] 6 A
~131e AND GEOLOGIC ORIGIN FOR olo |2l @17 185l 3]"
g |z&| © EACH MAJOR UNIT o828 8e 2252 of 4
2 126|8 | & 3 g o gl R A
Z2 jzo] 0 | & “18131 212 l=3l5 2 N
D lwuw| =2 7] Wi ole wjogla | 3
Z |ax]| o | o 303;&.5&204&&
—73
74
- §§
— o
24 = CL- S
— _ | HARD, BROWN, LEAN CLAY, TRACE SAND,WET
S-19} 22 22 —76 ML N/Ah5.24 18% | 13% 39.9’J
ao/o.sE
—77
—78
79
80 o
21 = ml
s-20{ 22 | 31 E- 81.0
37 [ | HARD, GRAY, SANDY CLAY ol
82
=8 5
- &
84 Q
= 3
85
21 £ | HARD, GRAY, SANDY CLAY o
s-21] 20 ;; 86 £6.0°
— | VERY DENSE, GRAY, COARSE SAND, TRACE o
4 | GRAVEL
87
— 38
—89
00 | — e e =
27 b= | VERY DENSE, GRAY, COARSE SAND, SOME CLAY o
34 [= | LENSES THROUGHOUT &
$-22] 20 31 —391 sc A
38 | =
— 92 =

MW~—8E

J—
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l State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Department of Natural Resources Form 4400-122A 791
i Boring Number _MW=8 Page_8 of_6
SAMPLE 3 SOIL PROPERTIES
2 s|lE|D
z | o ~le|lzlalE z =
! 2 1% SOIL/ROCK DESCRIPTION ~19|&|1&|&| .S 13
~191& AND GEOLOGIC ORIGIN FOR ololzlal T 185l ] "
g [z£]° EACH MAJOR UNIT ol8l3a|4le (22|52 o,
o |6 .|| & n.:l_,{glﬁ'u-,.'ﬂgho
Z |zoi{ o | a nilxg _|D<Z—23gm
2 Juw] 3 L [ w2 wi{iOo| ¢
Z || o | o D@B;o.'v_)n.zo_:n.o.
[ [~
o3 T
— ipligdh
i 94 sIyt
| = 5%
| o5 a5
| 29 = VERY DENSE, GRAY, COARSL SAND sp I~
47 — L — -]
' $-23] 10 | 4o :——96 1 - 0
é E ] &
: —07 1 3
- g
- gkt T
—98 -1 =
99 -
:‘-Oq ————————————————————————— Sols!
30 | VERY DENSE, BROWN TO GRAY, SILTY FINE cL— iyl
37 : SAND ML il
: $-24f 20 | 0 =101 Sty 0 [N/Ah8.1gIN/AIN/A p7.6%
4“4 ]
! 102} ey
: 103 -
104 -
105 - — —— — — whok
25 | x
- <
s-25 | 20 gg [~ 106] HARD, GRAY, SILTY CLAY, SOME FINE SAND C»‘(L— &t o [N/ahs7 19% | 125 br.ox
= Q
- =z
47 E o7 »
- BOTTOM OF BORING 107.0"
v - NOTE;
— (1) USCS CLASSIFICATION IN CAPITAL
- LETTERS INDICATES GEOTECHNICAL
— LABORATORY ANALYSIS
-
f =




{ State of Wisconsin Route To: SOIL BORING LOG INFORMATION
Form 4400-~122 -91
Department of Natural Resources o ooid waste O Emergency Response 7
(0 Hoz. Waste O Underground Table
! 0 Wastewater O Water Resources
O Other Page_! __of _6__
Facility/Project Name License/Permit/Monitoring Number Boring Number
2 MANITOWOC ARMY RESERVE CENTER ___NA MW=9
Boring Dnilled By (Firm name and name of crew chief) Date Drilling Started | Date Drilling Completed] Oriing Method
EXPLORATION TECHNOLOGY, INC. 08/22/91 | 08/22/9 1 |MUD ROTARY c
DAVE CREWS MM DD YYIMMDD'YY I
’.‘BNﬁ Focihty' Well ,No.. [W1 _{'{qquejWel},‘ No..[{Common Well Name Final Stotic Water Level | Surface Elevation Borehole Dia. II
- LIS MW-9 ~580 __ Feet MSL | 616.47 Feet MSL | .6 inches .

‘-Boring Location Tocal Grid Location (T apphicable)

State Plane 759,674.85 N, 2,616,026.04 _E Lot _44° 03" 45"

aN af |
_SW_1/4 of NW_1/4 of Section_5_, T 18 N, R.24 E | Long 87 39" 35" N/A reetas _N/A _Feetow
County DNR County Code Civil Town/City/or Village
MANITOWOC 3 6 MANITOWOC
SAMPLE | z SOIL PROPERTIES ;
I =1Q 2 e |E z .~ !
313 SOIL/ROCK DESCRIPTION ~“1S1&|&518&].3 512
~NEE R AND GEOLOGIC ORIGIN FOR ololzlal|T |85 S
g |z£|© EACH MAJOR UNIT ol2(8|8fe ZE83|21elo
@ | .|z | & T i41 = N =y hEIS 10 ]9
RN “lglg|d|el=aledlals|®
z || @ | & slélzlzld nalj=Z0j 5o | o
1 E MEDIUM STIFF, DARK BROWN, ORGANIC SILT g¢| of ‘
2 z 1o ?
S=1 1 8 | 5 BV | MEDIUM STIFF, BROWN, SANDY SILT mi = '
4 1.8 o ,
-, e
- STIFF, BROWN, SANDY SILT, SOME GRAVEL REL &
7 2.6 =
S = 0
S-2 1 16 1 o =3 | STIFF, BROWN, SANDY CLAY, SOME GRAVEL l |
7 E 3.8
— 4
Ve
- 0 = 5 | VERY SOFT, BROWN, LEAN CLAY, SOME GRAVEL | cl 0
s-31 18| ; 5
3k
— 6 |
7 b g
’ 1] [} l m
soa | 20 | 10 [ 7 | VERY STIFF, BROWN, LEAN CLAY, SOME GRAVEL | ¢ 1o \
12 = 7 |
10 = E {
— 8 5
16 1~ E l
s5-5 | 18 | 25 [E-g | HARD, DARK BROWN, LEAN CLAY CL ® | o |n/A hs.en]32% |14% pe.sn i
26 [
: 27 F '
—10
-
11
- 12

I | hereby certify that the information on this form is true and correct to the best of my knowledge
Signature Firm

OHM Remediation Services Corp.

e

This Form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit
not less than $10 nor more than $5000 for each violation. Fined not less than $10 or more than $100 or imprisoned not
less than 30 days, or both for each violation. Each day of continued violation is separate offense, pursuant to ss 141.99
and 162.06, Wis. Stats.

MW-—9A
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SOIL BORING LOG INFORMATION SUPPLEMENT

Form 4400-~122A
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{ .
| State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
‘ Department of Natural Resources Form 4400—-122A 7-91
\ Boring Number _¥W=9__ Page_J _of 6
! SAMPLE z SOIL PROPERTIES
+ m - ~~
31% SOIL/ROCK_DESCRIPTION “|Sizgigl&l.8 |32
=131 AND GEOLOGIC ORIGIN FOR olol 2] a7 185k Z]
5 |zElC ] EACH MAJOR UNIT o818 Qggéago Y
2 15515 | & SHEIEIRNE HEIRR
.Q_L_‘x"l&‘ﬁ% szl elE |hajZ0| S|
33
"
35 | e e e e e
8 | | VERY STIFF, BROWN, CLAYEY SILT, TRACE GRAVEL
7 F ..| AND SAND mi—
11 =
—37
38
—39
.40
s £ HARD, BROWN, CLAYEY SILT, TRACE GRAVEL >
13 E AND SAND, (SAND CONTENT INCREASING WITH | &
S-11{ 22 | ,o [—41| DEPTH) gm S]0
2 F S
—42 Z
=4
[— =
- [¥%)
- [s9]
43
44
45
10 | HARD, BROWN, CLAYEY SILT, TRACE GRAVEL
15 AND SAND, (SAND CONTENT INCREASING WITH _
S-12| 22 | .o 46| pEPTH) = 0
28 -
— 47
y - i
: 48
.49
= U
; 6 HARD BROWN, CLAYEY SILT, SOME SAND, TRACE
n E GRAVEL (SAND CONTENT INCREASING WITH
i s-13| 22 | .o p=51| DEPTH) s 0
] -
i 16 I~ 59




State of Wisconsin

SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Form 4400-122A 791
Boring Number _MW—9 Page. 4 _of 6 _
SAMPLE | Z SOIL PROPERTIES
£ o~ -l Q E E E = =
3 1% SOIL/ROCK DESCRIPTION ~“191%1g18].8 El2
~19 12 AND GEOLOGIC ORIGIN FOR 2ol 2 alT |85 k|37
& [-E|© EACH MAJOR UNIT ol |B|8&]e x5z S3N I
@6 .] = = Q14| 4 { Zt' = S hlo
2 lzo{ 0 | a “181gdl 2] al2z82] 2 Q
SiGul| 2 | Wlo(2puleg| gl
Z |oJr| © o Sjlop szl o201 J o | a
—53
54
55 f e e
26 |= | VERY DENSE, GRAY, COARSE SAND, SOME
o7 = | GRAVEL
— . S
S-14] 16 | :56 P 0
38 |-
—57
58
—59 z
[— o
|— o]
}— -}
60 ”
32 | | VERY DENSE, GRAY, COARSE SAND, SOME E
o GRAVEL (GRAVEL CONTENT INCREASING WITH 3
S-15{ 16 | ,. =61 DEPTH) sp £l o
44 - i
“ -
—62
—63
64
65
35 = | VERY DENSE, GRAY, COARSE SAND, SOME
53 = GRAVEL (GRAVEL CONTENT INCREASING WITH
$-16] 14 | _, 66| DEPTH) sp 0
42 F
—67
—68
—69
- =
- 70 ————————————————————————— gL—J
19 |- LEuj
22 + @
S=171 22 | 5y [71| HARD, BROWN, LEAN CLAY cL 0 IN/A 7.4 24% | 10% p7.6
34 79




SOIL BORING LOG INFORMATION SUPPLEMENT

| 1 State of Wisconsin

' Department of Natural Resources Form 4400—122A 791
| Boring Number _MW=9 Page._ 5 _of 6
]
x savpLe | z SOl PROPERTIES
E s|El
Z % =18 at €] > =
; 2173 SOIL/ROCK DESCRIPTION ~19 g ! &1 & E =
E NERR AND GEOLOGIC ORIGIN FOR » 21 3| leElw, 213
5 |zE1° | 2 EACH MAJOR UNIT ol218| 8] %855 7]
Q@ lo.lz|F o ©IeGIGEl 2161 S
2 |z8|8 | & olg|ad| 3o Iz8lez] 8| 4] ®
Z jaxejm | o :o;%’ﬁ:fﬁ&zS:mm
E s [
—74
—75
20 .
28 = S
S-18| 22 | ., [=76| HARD, BROWN TO GRAY, LEAN CLAY el 21o
2 F =
=77 3
—78
—79
T A
25 |- dhplind
2 F iy
S=191 18 | o [="81| HARD, BROWN, SILT, SOME FINE SAND ML [ 0 [N/ANB.IAN/A[N/A 1.4
40 - ==
—82 iy
83 F— -
2 =
— ot
84 il
85 -
2% E ] =
s20] 16 | 2 E ] g
=201 16 | o 86| HARD, BROWN, SILT, SOME FINE SAND ml 4 g0
29 | 1 4
—87 ] £
N - b
88 -
; —89 ]
; : 90 b e e e e -~
52 | ]
o sat] 1a ig [—91{ VERY DENSE, BROWN, SANDY GRAVEL, SOME SILT | gm - 0
| - &
| =) =

Mw-9E




State of Wisconsin
Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

7-91

Boring Number . MW=9 _ Page_6 __of €
SAMPLE w Z | SOIL PROPERTIES
z |z SlglZ|E El 2 =
2 1% SOIL/ROCK DESCRIPTION ~19 el x]18].8 g =
~ 812 AND GEOLOGIC ORIGIN FOR vlol2lalTI85le=l S
® [££]0 EACH MAJOR UNIT ol2|8|8]e|3E52 38 I
BlG.[=]|E ol I I R =] 71 =R R
Z |=zo| © o n é =1 O 2zZl=zZ) 2 ~
2 juw| 3 W wlmie @gledl o | 3
Z |lae]| © | O 30330.50.20_10.0.
:‘:—: =z
-——f
- — 4 L
93 -5
b w
—:-——-1 -
% K
95 ]
41 | %
<
s—221 16 :g 96 \é!IELRTY DENSE, BROWN, SANDY GRAVEL, SOME GM g 0 {N/af7.e%|N/aN/A ZO,S,J
=
b=
Ll =

T TTTT P ITTI T IR i n ey iy e T v r vy T ey e verrp re g b rrr i e g i

BOTTOM OF BORING 97.0°

NOTE:

(1) USCS CLASSIFICATION IN CAPITAL
LETTERS INDICATES GEOTECHNICAL
LABORATORY ANALYSIS

MW=-9F

b s i

3

o e S K —

A

-

.
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State of Wisconsin

Department of Natural Resources

Route To:

3 Solid Waste (O E
O Haz. Waste
0 Wastewater
0 Other

mergency Response

O Underground Table
O Water Resources

Form 4400-122

Page __1

SOIL BORING LOG INFORMATION

7-91

of 7

Facility/Project Name

MANITOWOC ARMY RESERVE CENTER

License/Permit/Monitoring Numper
—_— NI

Boring Number

MW—10

DAVE CREWS

Boring Drilled By (Firm name ond name of crew chief)
EXPLORATION TECHNOLOGY, INC.

Date Orilling Started

0 8§72 079 1
v

Date ) illing Completed

L8/2 1/9 1
WD T Y

Drilling Method
MUD ROTARY

DNR. Facility. Well No: | WI' Unique- Welt.-Ng..§ Common Well Name

MW-10

Final Stotic Water Level
~880 _ Feet MSL

Surface Elevation
650.62_ Feet MSL

Borehole Dia.
—8__inches

Béring Location
Stote Plane

759,199.19 N,

2.615,652.51 _E

SW_1/4 of NW_1/4 of Section_5

, T_18 N R_24_E

Lat 44° 03" 457
Long 87° 39' 35"

Local Gnd Location (;

aoN j=]
N/A _ Feetus __N/A__ Feet ow

applicable)
3

County ONR County Code Civit Town/City/or Village
MANITOWOC -3 _6 MANITOWOC
SAMPLE Z SOIL PROPERTIES
2 slE1 e
213 SOIL/ROCK DESCRIPTION ~“1S91%]|585181].8 ]2
~13212 AND GEOLOGIC ORIGIN FOR wlolZ2lalT 18537
I X3 A EACH MAJOR UNIT olgl5]8]e éézﬁ lels
- =
Clesl 2l E mgjjggzm'z:t’g
2lgm) 2 | w il Il =Y Y71l (o] IR< i
Z (axjo | O 2lolz|zia najEoldla | o
- \
3 F MEDIIM STIFF, DARK BROWN, ORGANIC SILT o, | o \
s-1 8]} = \ 0
4 - \
- 2 | MEDIUM DENSE, LIGHT BROWN, SAND, SOME \
6 £ PEBBLES sp \
s2l1e]? Es N 0
LRI 7/
16 = a0 /
1 i /
1 |E | VERY LOOSE, WELL~GRADED, SAND, W /
s-3 [ 19 | |, F=5 | TRACE SLT am / 0
2 E /
= /
2 = / z
- 2 I~ 4 | VERY LOOSE, WELL~GRADED, SAND, sw— / Sio
i A — 7| TRace siT sm / 7]
2 / L
- / E
— 8 / ol
L / z
1 f= _ | VERY LOOSE, WELL—GRADED, SAND, SW— / @
s=5 {18 | o 9| tRace siT X / 0 |n/a[s8%{n/A[N/Af11ox
1 - /
—10 %
— 11 Z
- 10 /%

| hereby certify that the information on this form is true and correct to the best of my knowledge

Signature

Firm

OHM Remediation Services Corp.

ond 162.06, Wis. Stals.

This Form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit
not less than $10 nor more than $5000 for each violation. Fined not less than $10 or more i1an $100 or imprisoned not
less than 30 days, or both for each violation. Each day of continued violation is separate offense, pursuant to ss 141.99

MW—10A

o e

o o v




State of Wisconsi

in
Department of Natural Resources

! Boring Number . MW=10_

NUMBER
LENGTH

REC.

BLOW CLOUNTS

SOIL/ROCK DESCRIPTION
AND GEOLOGIC ORIGIN FOR
EACH MAJOR UNIT

TTTIPETTp e e uerryree R L A L R R

S S  a

MEDIUM DENSE, LIGHT BROWN, SAND,
SOME GRAVEL

o e e e e i e e e s i et it e e e e e — —

vERY STIFF, BROWN, SILT AND CLAY

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

Page_ 2 _of 7 _
SOIL PROPERTIES

Uuscs (1)

WELL DESCRIPTION

WELL DIAGRAM
PID/FID (ppm)

STANDARD
PLASTIC LIMIT

PENETRATION
LIQUID UIMIT

MOISTURE

GRAPHIC LOG
CONTENT

P 200

BENTONITE SLURRY
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e

State of Wisconsin

Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT

Form 4400-122A

7-9

Boring Number _MW=10_ Page_ 3 of_7 _
SAMPLE | g | _ [ _SOL PROPERTES
’-Z— o =19 g E E Z =
51% SOIL/ROCK DESCRIPTION ~“191lglg|8&{.o Sl 2
~l S 1L AND GEOLOGIC ORIGIN FOR nlol 2l a2l IR%lex] 3
g |zE] © EACH MAJOR UNIT o|2|8|8le 285822 o
o (5 z | & ol I B B o SeEl=21h| e
= 3 o wWigc]|21 =2 <Z1=Z] 2 ]
35831&\ mwwgmuoogﬁ
Z |aJxkj@mo | O Sjlo |zl =zla junalzolI]a | a
33
[~
—34
S
10
s-10| 22 :g 36| VERY STIFF, GRAY, SILTY CLAY cl 0
10 |-
—37
=3
E—-og
40 %
8 E %
S-11} 22 :i —41| VERY STIFF, GRAY, SILTY CLAY cL g 0 {N/Af9.27 25% | 14% P9.24
13 | Z
42 =
- @
—43
44
-
TR
-
o {= ,.| VERY DENSE, LIGHT GRAY GRAVEL,
S-121 6 1045,:'45 SOME PEBBLES 9p 0
—47
— 48
-
—49
:SOr- ————————————————————————
12 =
s-13] 20 :g [—51 | DENSE, LIGHT BROWN, SAND, SOME SILT sm o
3 Es
Mw-10C

L




(=4

State of Wisconsin

Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number _MW=10_

Form 4400~122A

7-91

Page_ 4 _ of _7_.

SAMPLE

NUMBER
LENGTH
REC. (in)

BLOW CLOUNTS

SOIL/ROCK DESCRIPTION
AND GEOLOGIC ORIGIN FOR
EACH MAJCR UNIT

Uscs (1)

GRAPHIC LOG

WELL DIAGRAM

WELL DESCRIPTION

PID/FID (ppm)
STANDARD

SOIL PROPERTIES

PENETRATION

MOISTURE
CONTENT
LIQUID LIMIT
PLASTIC LIMIT

P 200

RN
J,. DEPTH (fee’)

wn
o+ w

w
w

25
20

25
8%0 )

w
~

w
Co

w
w

A L A treep it
(8]
[o2]

D
o

N
—

1%'

(223
n

o)
(&}

D
>

(223
(3]

S-16{ 10

PHii ITHTITIT e

12
14
15
17

[=2]
»

(2]
~

[¢23
[=+]

S-171 10

~!
[=3

29
28
33

~
Ry

LA AR IRARD LR LA LA
be2d
w

25

~J
N

CENSE, LIGHT BROWN, SAND, SOME SILT

e e i e e s e e —

sm

VERY DENSE, LIGHT GRAY GRAVEL, SOME
PEBBLES

[ e e e e e e s e . s = — ————

9P

cl

MEDIUM DENSE BROWN, COARSE, SAND,
SOME GRAVEL

b o it e e e e e ey s . i b T ana

sp

VERY DENSE, LIGHT GRAY, GRAVEL

ap

BENTONITE SLURRY

MW~10D




Boring Number

State of Wisconsin
Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT

MW-10

Form 4400-122A

7-91

Page_ 5 __of 7 __

SAMPLE

LENGTH
REC. (in)

NUMBER

BLOW CLOUNTS

SOIL/ROCK DESCRIPTION
AND GEOLOGIC ORIGIN FOR
EACH MAJOR UNIT

uscs (1)

WELL DIAGRAM
WELL DESCRIPTION

GRAPHIC LOG

PID/FID (ppm)
STANDARD

SOIL PROPERTIES

PENETRATION
MOISTURE
CONTENT

LIQUID LUIMIT

PLASTIC LIMIT

P 200

K
L DEPTH (feet)

~J
BN G

~J
w

S-18] 12

26
34
23
32

~!
(o]

RRRRRAAL RN RRRE

~
~J

~J
(¢}

~J
>

30
36
40
34

[0}
o

o]
-

iTTI[Ilﬂ_IIII[HH!HII

[e )
N

o0
w

@
~

S-20% 20

28
34
60
68

L RARERREN IHI[IHllIIlI

S-211 20

12
23
25
29

T RERN RN

VERY DENSE, GRAY, GRAVEL

.~ — e e e . e T T o ey Bk e vt s A e S e Sy Tt

VERY DENSE, BROWN, CLAYEY GRAVEL,
SOME SAND

HARD, BROWN, SANDY CLAY

HARD, BROWN, SANDY CLAY

gp

GC

CL

cl

BENTONITE SLURRY

BENTONITE PELLET SEAL

N/A

8.1%{N/A

N/A

25.07T

N/A

12,75 22%

11%

171.9%4

MW-10E
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State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Department of Natural Resources Form 4400-122A 7-91
Boring Number _ MW=10_ Page_ 6 _of 7 .
SAMPLE | z SOIL PROFERTIES
el
E o Slgl2lelE] 2 -
= SOIL/ROCK DESCRIPTION Sl18lglz|g] 6 £ |2
~19 1 AND GEOLOGIC ORIGIN FOR alol2lal~ 85le|3] "
g |rE| O EACH MAJOR UNIT olF10}|&8]a =53 o
Qtlto.]l 2| F [ N R RN P IS R R B
S 15819 | & "2l lg|ol2élcdlals|®
z (M| @ | o Dl =Z| 2l (wai=0] Il |a
—93
94
—95
22 =
26 - B
s-22| 20 | o [-96] HARD, BROWN, SANDY CLAY ol 0
8 F ,
97 x
|— . Q
— o o
—98 . Z
e w
—
99
-
|—
100} —— —— e *
19 |- '
s-23| 22 | 2 01| HARD, GRAY, SILT, SCKEE SAND mi 0
3B =
102
103
104
- 05— e e e e e e o
23 = -
s—24] 15 g‘; 06| VERY DENSE, GRAY, SAND, SOME SILT om :::::] 0
37 | -
107 Spsy
- o b
' - --1z
L:-108 —~ — - E
- -—1 G
- -4
109 -1 &
— apials -
! : :__:
| i 110 s
| 14 Sy
| s-25] 18 g [—111] VERY DENSE, GRAY, SAND, SOME SILT sm -] 0 |
r__— ki
} 3 Ei1 apes
MW—10F i




Do §

State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Deportment of Natural Resources Form 4400~-122A 7-91
é Boring Number . MW=10_ Page.. 7 _of_7 _ !
) SAMPLE | z SOIL PROPERTIES ‘
= = o E‘ & g = e b '
' =3 SOIL/ROCK DESCRIPTION ~1S||&E|8&].0 El=Z
~1S 18 AND GEOLOGIC ORIGIN FOR olol2lalT|85|ul 3]
@ [z£] O EACH MAJOR UNIT o128 8]e gé S22 lelo
a |6 |z & ol I B R 3] (=] =N R
312219 | & "lelg|2|g|2Elcélal3|®
2 (4l 3 | & >lol=zlslE |heiZo|3lala
113 - f
— ]
14 5t
- -
:.15 :":". =z
27 F ]
e -4 O
o 26! 15 ;; =16 VERY DENSE, GRAY, SAND, SOME SILT M - ;, o |n/ahersdn/aln/abasd
35 | -] &
—17 -~
- Rpkat
F — -
18 -
= o
|—119 :::3
120 -
30 i~ é
— o.
s-271] 16 ig |—121] VERY DENSE, GRAY, SAND, SOME SILT SM o | 0 IN/Ats3gN/A|N/A hasm
43 = 3
122

BOTTOM OF BORING 122.0°

NOTE:

(1) USCS CLASSIFICATION IN CAPITAL
LETTERS INDICATES GEOTECHNICAL
LABORATORY ANALYSIS

HHIHHFITIIHIllITII[IIll'lllllllll[llll[ll”

MW-106

LSV




State of Wisconsin Route To: SOIL BORING LOG lNFORMATION

Form 4400-—-122 7-91
Department of Natural Resources O Solid Waste 0 Emergency Response

i ‘ O Haz. Waste O Underground Table
! 0 Wastewater O Water Resources

0 Other Page_l __of 4 _
! [Facility/Projsct Name Ucense/Permit/Monitoring Number Boring Number
MANITOWOC ARMY RESERVE CENTER —_— N MW-11
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed | Drifling’ Method
DAVE CREWS MM DD Y Y MM DD Y Y
DNR' Fagility. Well No.TWI U Common Well Name | Final Static Water Level |Surface Elevation Borehole Dia.
Ve e S MW-11 ~990 _ Feet MSL | 638.45 Feet MSL | _6 _ inches
Boring Location s .| tocal Grid Location (if applicable)
State Plane __759,232.52 2,6i6,001.54 ¢ | Lot 44 03 457 o oE
SW 1/4 of NW 1/4 of Section—9_., T_18 N, R 24 _€ | Long 87 39" 357| _N/A _Feetas __N/A __ Feetow
County DNR County Code Civil Town/City/or Village
MANITOWOC 3 6 MANITOWOC
SAMPLE g SOIL PROPERTIES
2 S|EIE
z | cl1813|e El 2 -l E
313 SOIL/ROCK DESCRIPTION ~|1S|1glxl&| S 52
=~lals AND GEOLOGIC ORIGIN FOR Dol 21 a7 IR 1S
g |=zE|° EACH MAJOR UNIT o218 4o |22 5= ol
o & = E Q. -3 L. %E 5!— = 5 [=}
2 125]|3 |E 1l g|oEElga|g |3 |
2 |48 a2 | & solo|=z|2lE |hajZ3|S|e | o
3 MEDIUM STIFF, DARK BROWN, ORGANIC SILT 05 | o \
- =
s-1 115 | ¢ =1 gio
4 = LOOSE, BROWN, SAND, SOME CLAY sc &
5 . [
— 2 Q
2 |- | LOOSE, BROWN, SAND, SOME CLAY sc z
s-2 |15 g —3 30 0
8 LOOSE, UGHT BROWN, SAND, SOME SILT sm
[ 4
NO E (ENCOUNTERED BOULDER AT 4.0 FEET DURING
s-3 | sawpLe |5 | SAMPLING) N/A
OBTAINED =
— 6
12 = &
16 = - Slo
S-4 | 15 36 |~ 7 )} VERY DENSE, /'ND, SOME SILT sm =
27 | s
8 =z
- S
1 E =
17 | &
S-51 22 20 — 9 | DENSE, BROWN, SAND, SOME SILT sm 0
. 29 '
! —10
—11
) L
I hereby certify that the information on this form is true and correct to the best of my knowledge I :
Slgnature FiM  OHM Remediation Services Corp. ‘
g This Form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit %
not less than $10 nor more than $5000 for each violation. Fined not less than $10 or more than $100 or imprisoned not
less than 30 days, or both for each violation. Each day of continued violation is separate offense, pursuant to ss 141.99
and 162,06, Wis. Stats. ;

S ordh et

MW=11A i




—""‘1” B S v————ﬂ—
State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Department of Natural Resources Form 4400—122A 7-91
Boring Number . MW=11_ Page_2__ of 4 _
SAMPLE % SOIL PROPERTIES
[} sl
gl -~ ~lo E el E| » =
2 v SOIL/ROCK DESCRIPTION ~ 19 % % a o E =
~1S 1L AND GEOLOGIC ORIGIN FOR oo 2l Al 153"
g |zE]° EACH MAJOR UNIT ol2l2]8]e <§ H YR
o |b.| = & el ol % helslhl e
2 |zo] © | & nig|g| S 12z12z1 2 Q
S |1Gul 5|l & |l g|loe |EGleglal 3
Z || o | © Slo |l =zla w20} I | o | o
- 7/
—13 %
17 = /
19 VERY DENSE, LIGHT BROWN, SAND AND SILT, /
S-6 18 36 :"'14 TRACE CLAY sm / 0
32 | /
= s %
—16 /
— % &
L o
(—17 % 3
— (%]
— / L
— / =
—18 / 3
18 - % =
[— ¢ Wi ' N , m
s-7 | 16 ig 19 VETRABEEDENLEYE LIGHT BROWN, SAND AND SILT sm / 0
38 | /
= 2 %
[—21 é
[—22 é
23 %
18 + /
26 VERY DENSE, LIGHT BROWN, SAND AND SILT, 7
S-8 116 | o5 24| TRACE ClLAY sm 0
24 |
.25 3
- w
26 5
— e
- o
—27 %
r : % v
n 28 o e e e e e @
;; — HARD, BROWN, CLAY AND SILT
S=9 116 | 54 % CL-HL | 0 |N/A 39| 18% [ 13% pa.2%
‘ ; 43
! 30 X ‘
" g . o
| - g |
31 2
| = ? |
L~ 32 }
MW—118
! :.
z‘ !




i
State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Department of Natural Resources Form 4400-122A 791
Boring Number _MW=11_ Page_3__of_4 _
SAMPLE | Z SOIL PROPERTIES
E o =@ é E £ 2z =
21 % SOIL/ROCK DESCRIPTION “lelzlglsl s £ |3
N AND GEOLOGIC ORIGIN FOR olsl2lalTI8Ek]Z]|"
i E) O EACH MAJOR UNIT ol gl3 ggééagog o
¢ 15,z & 0|83 3|512ERE|S |5 | 8
S (a8 S | & elulagla|Gleélal3|®
Z jaoxl @ | O SloEzz|la jwalEo| I ia ] a
33 | e e e e
17 |-
- 40 I~ <. | VERY DENSE, BROWN, SILTY, CLAYEY SAND, SC~
s-10} 20 | —3¢| SOME SRAVEL M 0 IN/A{103%[N/A IN/A |13
76 -
—35
36
—37
38
2 =
35 | ,.| VERY DENSE, BROWN, SILTY, CLAYEY SAND, sc—
S=111 16 | 55 39| soME GRAVEL sm 0
38 -
—40 t
41 5 |
- g
49 aQ
= 3
T
13 =
s-12] 18 ;g 44| VERY DENSE, BROWN, COARSE SAND, SOME SILT | sm 0
43 F
45
46 5
—47
N : r
— 48 _________________________
34 -
~131 i8 | 30 [Z_49| VERY DENSE, GRAY TO BROWN, COARSE SAND,
5713118 1 34 %9 some craveL sw 0
. 50 |- .
3 50 :
; ____-:-51
5 = 52
§ MW=11C




|
!
? State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT
Department of Natural Resources Form 4400-122A 791
: Boring Number _MW=11 Page_4_ of 4 _
SAMPLE Z SOIL PROPERTIES
2 b3 S e
z | o =1Q RN El = =
2 1% SOIL/ROCK DESCRIPTION ~13121&[8&1.8 512
: ~191& AND GEOLOGIC ORIGIN FOR oo 2] al° 88 |3 |-
% [zE]© EACH MAJOR UNIT Sla| ¥ |ZREZ 0
s - T [&] I T |a =TT e = o
1o .|z |E Lid]l 2N izZulpEls 0] ©
3 2al 8|8 2léla @] |Zalcd|a|st ™
z |Ye|® | o Sjolzlz|E walEo|3lala
- " x
— &
A 2
70 |- ., | VERY DENSE, BROWN, WELL-GRADED, gw- R
S=14[ 18 |, [5*| GRAVEL, SONE SILT AND SAND gm agae 0
67 | -]
55 ]
—56 Rty
57 -
58 ]
36 - -]
40 |= .. | VERY DENSE, 3ROWN, WELL~GRADED, gw— iy
S=15 1 14 [ 40 59| GRAVEL, SOME SILT AND SAND gm Aoyl 0
43 - [
60  ——| =
— or i
- [ =1 w
— } — ) O
— f— Q
—61 Hulel I
- - 2
[ - =
—62 - =
—63 iy
24 |- Ay
. 34 = | VERY DENSE, BROWN, WELL~GRADED, GW— iyl
S-161 14 1 o6 [="64| GRAVEL, SOME SILT AND SAND oM | 0 [N/A[8.5% |N/A |N/A 11007
23 = -
—65 =]
66 =~
, —67 -~ .
—68 ]
0 F ]
s-171 16 Z —69 69.0° Aeky
=
' . 28 - 7 HARD, BROWN, SILT ML Q| 0 [N/A15.2%|N/A IN/A [87.4%
H — Q.
: - BOTTOM OF BORING 70.0’
» NOTE:
- (1) JSCS CLASSIFICATION IN CAPITAL
- LETTERS INDICATES GEOTECHNICAL
= 29 LABORATORY ANALYSIS

MW=-11D
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APPENDIX B

WELL CONSTRUCTION LOGS,
WELL DEVELOPMENT DATA,
AND OTHER FIELD DATA




DRAWING

10918—A2

APPROVED BY

[Z2-7:-22 | NUMBER

CHECKED BY

954
144

[g-2/-72 { JWC

DRAWN 8Y

A.C.Smith| 9—6—-91

ORM CORPORATION

PITTSBURGH, PA

PLOT SCALE: 1" = 1" |

4"¢ STEEL GUARD

WITH LOCKING CAP

>

APPROXIMATE EXISTING
/— r%ROUND SURFACE

X -
N F

P 3

PSS

2"¢ SCH 80 RISER PIPE

. |=—— 6"¢ BOREHOLE

2" SCH 80 PVC SCREEN
(SLOT 0.010 IN.) THREADED
FLUSH—JOINT

| —PvC PLUG

TIP _ELEVATION

ELEV. |DEPTH POST (TYP)
647.00'|+2.91"
646.33'1+2.24" 3
644.09'| 0’ o B
N NN BN PPN
NZ.
NEAT
CEMENT | 1
641.09'! 3.0’
BENTONITE
639.09" 5.0 PELLET SEAL
638.09'| 6.0’ r:{:._-:}
=l
SAND PACK E
=y
628.09'| 16.0
622.09'| 22.0 BOTTOM_OF BORING
NOTES:

1. SEE FIGURE 2~2 FOR PLAN LOCATION
OF MONITORING WELL.

2. SEE SOIL BORING LOG MwW-—-7
FOR DETAILED STRATIGRAPHY.

"DRAWING NOT TO SCALE”

FIGURE B-1

INSTALLATION DETAIL

MONITORING WELL MW-7
MANITOWOC ARMY RESERVE CENTER
MANITOWOC, WISCONSIN

PREPARED FOR
USATHAMA

ABERDEEN PROVING GROUND, MARYLAND

o
g
-

\__—_‘Z_T_‘:é‘- OHM Corporation

- 6" PROTECTIVE STEEL CASING




DRAWING

10918—-A3

APPROVED BY

[ 2-27-52 ] NUMBER

Je

CHECKED BY

[2-2/-92

G40 4

DRAWN BY
A.C.Smith| 9~6-91

OHM CORPORATION
PITTSBURGH, PA

PLOT SCAE: 1" = 1° ]

4"¢ STEEL GUARD

6"¢ PROTECTIVE STEEL CASING
WITH L9£K/NG CAP

L

APPROXIMATE EXISTING
[ GROUND SURFACE
&2 ™

A E NSNS

WOV,

PN S

2" SCH 80 RISER PIPE

1-—— 6”6 BOREHOLE

2"¢ SCH 80 PVC SCREEN

(SLOT 0.010 IN.) THREADED
FLUSH—JOINT

i —pPve PLUG

TIP ELEVATION

ELEV. [DEPTH POST (TYP)
637.45'\+2.76"
636.95'|+2.26"
634.69'| 0’ S
N IIME
NEAT
CEMENT
631.69'| 3.0
BENTONITE
SLURRY
565.69'| 69.0
BENTONITE
556.69'] 78.0" PELLET SEAL
544.69'] 90.0" i
E .::.:-::-_:. ]
SAND PACK =}
529.69°105.0 —
527.69'1107.0° BOTIOM _OF BORING
NOTES:

1. SEE FIGURE 2-2 FOR PLAN LOCATION
OF MONITORING WELL.

2. SEE SOIL BORING LOG Mw-8

FOR DETAILED STRATIGRAPHY.

"DRAWING NOT TO SCALE”

ABERDEEN PROVING GROUND, MARYLAND

FIGURE B-2

INSTALLATION DETAIL

MONITORING WELL MW-8
MANITOWOC ARMY RESERVE CENTER
MANITOWOC, WISCONSIN

PREPARED FOR

USATHAMA

——

=
r 4
=

p—

\:?-—:;—é—' OHM Corporation

————




« 4"¢ STEEL GUARD 6"¢ PROTECTIVE STEEL CASING
{ I ELEV. |OEPTH POST (TYP) WITH LOCKING CAP 2
| I ) = !
© ;
— | 619.52'|+3.05'
i (o)}
i o
1 | 619.02'|+2.55’ 3 b i
owl T | 3 APPROXIMATE EXISTING
Zy — — f GROUND SURFACE
é% 616.47' 0’ _— \J;v\-/ \;, '4. < “'\,l ..*177
N Z e . X V4 2
oz AN | [ PO N I
N NEAT :
> ~
Blx| s13.47] 500§ CEMENT 2
al&
> N
iR LI
AN BENTONITE
> SLURRY 28 SCH 80 RISER PIPE
ﬁg 548.47' 68.0’ l
k'
Bl BENTONITE
al~| 543471730 | PELLET SEAL
4 :
Q B
?‘3}43 536.47'| 80.0" 7]
L =
® =| . l=—6"% BoREHOLE
1P ="
o|d =
4 j——
Zls =
&l € =
a SAND PACK =/ . i
< == e 2”8 SCH 80 PVC SCREEN
=l (SLOT 0.010 IN.) THREADED
z. = FLUSH—JOINT
Ea —
< jom—
@ .1
g3 =[] ~PVC FLUG
32 AEEY
?—_E 521.47195.0" == 7P ELEVATION
ol V4741 4 iETE
519.47'1 97.0° | BOTTOM OF BORING
FIGURE B-3 |
INSTALLATION DETAIL
NOTES: MONITORING WELL MW-—9
MANITOWOC ARMY RESERVE CENTER
1. SEE FIGURE 2-2 FOR PLAN LOCATION MANITOWOC, WISCONSIN
: OF MONITORING WELL.
( & PREPARED FOR
| 2. SEE SOIL BORING LOG Mw-9
'; FOR DETAILED STRATIGRAPHY. USATHAMA
l . ABERDEEN PROVING GROUND, MARYLAND
3 e .
@ — e e ¥
Pl N.= OHM Corporation :
| i "DRAWING NOT TO SCALE" b= |




|
o 4"8 STEEL GUARD 6"¢ PROTECTIVE STEEL CASING
p ELEV. |DEPTH POST (TYP) WITH LOCKING CAP
| T N
o |
— | 653.49'1+2.87"
C) ———————————— -
o
| 652.99'+2.37 L
ocl | APPROXIMATE EXISTING
zy —— [ ROUND SURFACE
z=2| 65062 0 S— [ S ] B
\ ré AN 4 ~
oz NI EEREN N I BN
N NEAT :
&N 47627 3.0 CEMENT
Qw .
g . 11 I
&l BENTONITE
3 SLURRY 2”8 SCH 80 RISER PIPE
! < 567.62" 83.0°
o BENTONITE
a W s59.621 91.0° PELLET SEAL
i
Q ..
SR 545.62°105.0 4
°<s prmand
> = |- =—6"0 BOREHOLE
=19 Pt LN
Dl |
zl e A
IS =
&I 8 =l
0 SAND PACK =" ”
¢ = | 2"# SCH 80 PVC SCREEN
=\ (SLOT 0.010 IN.) THREADED
z, = FLUSH~JOINT
g p—
< p—
g8 =] ~pve PLUG
§8 =l =
(72 —_—
%% 530.62'1120.0 — TIP ELEVATION
O . ~ - .-_ - s
528.621122.0° BOTTOM OF BORING R
I FIGURE B—4
INSTALLATION DETAIL
NOTES: MONITORING WELL MW-10
MANITOWOC ARMY RESERVE CENTER
1. SEE FIGURE 2-2 FOR PLAN LOCATION MANITOWOC, WISCONSIN
OF MONITORING WELL.
PREPARED FOR
— 2. SEE SOIL BORING LOG MW—10
- FOR DETAILED STRATIGRAPHY. USATHAMA
. ABERDEEN PROVING GROUND, MARYLAND
g A———
& L& = .
s N\.= OHM Corporation
| @ "DRAWING NOT TO SCALE” —




b it

DRAWING
NUMBER

10918—A6

APPROVED BY

| Z2-21-4f

CHECKED BY

S 8.4
T

| o272 Jee

DRAWN BY
A.C.Smith| 9-6-91

OHM CORPORATION
PITTSBURGH, PA

|

PLOT SCALE: 1° = Y

[4"¢ STEEL GUARD

6°8 PROTECTIVE STEEL CASING

ELEV. |DEPTH _f_OST (TYP) WITH LOCKING CAP
640.68'\+2.23 ]
640.18'|-+1.73’ 3 o
SR =7 APPROXIMATE EXISTING
— — [ GROUND SURFACE
638.45'| 0’ N . [7 \; - N ) Tl/ / _—
R 3 by Lo I
NI RIES AN B N NS
NEAT = -
635.45'| 3.0° CEMENT ~2'
BENTONITE
SLURRY 2"6 SCH 80 RISER PIPE
614.45°'| 24.0’
BENTONITE
609.45'] 29.0’ PELLET SEAL
584.45°1 54.0°
= | = 6"¢ BOREHOLE
SAND PACK =\ §
= |- 2" SCH 80 PVC SCREEN
=T (SLOT 0.010 IN.) THREADED
= FLUSH—JOINT
=\ —Pve PLUG
569.45'| 69.0° — TIP_ELEVATION
568.45°| 70.0’ BOTTOM OF BORING
FIGURE B-5
INSTALLATION DETAIL
NOTES: MONITORING WELL MW-—-11

1. SEE FIGURE 2—-2 FOR PLAN LCCATION

OF MONITORING WELL.

2. SEE SOiL BORING LOG MW-—11

FOR DETAILED STRATIGRAPHY.

"DRAWING 10T TO SCALE”

MANITOWOC ARMY RESERVE CENTER
MANITOWGC, WISCONSIN

PREPARED FOR

USATHAMA
ABERDEEN PROVING GROUND, MARYLAND

e ———
PR —

-
I my—————
N ——
4 ————

r S —

4 S———
aE——
a——

N=E OHM Corporation




MARC WELL DEVELOPMENT DATA

MONITORING WELL NUMBER. .. .....vovunreneenrnneananeonensannn, MW-7

DATE INSTALLED . . .« e vt eeee ettt et et et et e enrenanen, 8/13/91

DATE DEVELOPED . . . .t ettt enteretne e neeneenansennanenenn. 8/20/91

STATIC WATER LEVEL (BEFORE DEVELOPMENT).........0ovvevennn.. 636 MEAN SEA
LEVEL (MSL)

STATIC WATER LEVEL (AFTER DEVELOPMENT) .........oviuvenennns. 629 MSL

FLUID LOSS DURING DRILLING. . ......tovsvrrnneereneenennenenn. N/A

QUANTITY OF WATER IN WELL AND ANNULUS..........cvvnvevennnns 4.5 gallons

(BOTTOM DEPTH - STATIC WATER) x 0.163 GAL/FEET] + ((AREA OF - AREA 05 MW) x DEPTH OF x POROSITY x 7.48 GAL/FT3] = STANDING

&L (FEET) LEVEL (FEET) BOREHOLE (FT) SANOPACK  0.30 VOLUME
(F15) (FT)
216 - 8 x 0'%3 1+ 020 - 0.02 )x 8 x 030 x 7.8 x 4.5 GALLCRS
SPECIFIC TEMPERATURE CUMULATIVE  DEVELOPMENT

SAM! _E CONDUCTIVITY o GALLONS WATER
NUMBER  (umho/cm) (%1000) pH ( F) REMOVED COMMENTS

1 0.51 7.70 65.3 0 Brown

2 ). 7.69 65.1 3.5 Brown

3 0.31 7 81 64.2 5.0 Brown

4 0.33 7.84 63.9 7.0 Brown

5 0.33 7.88 63.7 3.0 Milky

6 0.31 7.90 63.5 11.0 Milky

"Dry”

TOTAL DEPTH OF WELL. .. ..ttt iitiieteirenneesoenennnnnssns 16 feet
SCREEN LENGTH. ... oivttitttietiieiseieinennenneneennenneenns 10 feet
DEPTH TO SEDIMENT (BEFORE DEVELOPMENT) ..........vvtvrnunnnnn “15.5 feet
DEPTH TO SEDIMENT (AFTER DEVELOPMENT) ........vviiivrnnnnenns "15.9 feet
TYPE OF DEVELOPMENT METHOD. ........c0iiiritiiiirinennennnnns Bottom Bailer
CAPACITY OF BAILER. ... i ittt iienterennnntennsannnnns -0.33 gallon
LENGTH OF CASING STICK-UP. . ... ''iiiriiinnnerrrnnnenenneees 2.91 feet
TYPICAL BAILING RATE. ... .. c0iiiiiireriinnerennnsseeonenannas -1 gallon/hour
ESTIMATE OF RECHARGE P’ E. ... i'iteritreennnsennnonensossnnns <0.5 gallon/hour
QUANTITY OF WATER REMOVED . . .....v'i'ittisinnrennnneeenononnnns 11.0 gallons ;
TOTAL DEVELOPMENT TIME. ....... .00 eerrreneenesononosonnnns 4 hours i
STANDING WATER TIMES FIVE WELL VOLUMES. ... viiirirnnenennens 22.7 gallons




MARC WELL DEVELOPMENT DATA

MONITORING WELL NUMBER. .. ... .verenerenenannanennasenenenenns MW-8

DATE INSTALLED. . . v et et eeetee e eeeeteene et eneananenennenannn 8/15/91

DATE DEVELOPED . .+« v v et ete i eeteenete e enanneanaaeonnenenns 8/20/91

STATIC WATER LEVEL (BEFORE DEVELOPMENT)........ .«vevveven.. -582 MEAN SEA
LEVEL (MSL)

STATIC WATER LEVEL (AFTER DEVELOPMENT)........0c.vevevvnnnn.. -572 MSL

FLUID LOSS DURING DiILLINC. .......v'eeueereennenronennenenns -30 gallons

QUANTITY OF WATER IN WELL AND ANNULUS.........ovvenvoenennn. 19.38 gallons

(BOTTOM DEPTH - STATIC WATER) x 0.163 GAL/FEET] + [(AREA OF - AREA 05 MW) x DEPTH 7F x POROSITY x 7.48 GAL/FT3] = STANDING

(FEET) LEVEL (FEET) BOREEOLE (FT7) SANDPACK 0.30 VOLUME
(FT7) (FT)
(105 - 53) b 4 0.163 1+ 1(¢C 0.20 - 0.02 ) x 27 x 030 x 7.48) = 19.38 GALLONS
SPECTFIC TEMPERATURE CUMULATIVE DEVELOPMENT
SAMPLE CONDUCTIVITY o GALLONS WATER
NUMBER (smho/cm) (x10C0) pH ( F) REMOVED COMMENTS
1 0.72 8.29 64.9 0 Murky Brown
2 0.67 8.35 64.5 25 Brown
3 0.58 8.22 64..0 35 Cloudy
4 0.67 8.27 63.7 55 Milky
5 0.66 8.29 63.4 62 Clear
6 0.65 8.29 63.5 67 Clear
7 0.66 8.29 63.4 70 Clear
TOTAL DEPTH OF WELL. ...\ \etrttetiareennnnnennnneeansoonnss 105 feet
SCREEN LENGTH. ..\t tevtreeeenieetieeennnneneeeasnnnnseennns 15 feet
DEPTH TO SEDIMENT (BEFORE DEVELOPMENT)........evvenuenvneenns 104 feet !
DEPTH TO SEDIMENT (AFTER DEVEIOPMENT)........c.civevnvnnnanns ~104.5 feet
v TYPE OF DEVELOPMENT METHOD.........c0vvirienennneennnconnnes BK Pump '
CAPACITY OF PUMP. ...ttt iint ittt itaenonnsoonannss “50 gallons/hour
LENGTH OF CASING STICK-UP.......ovrirrerrennnnnnnreennnnneess 2.76 feet
TYPICAL PUMPING RATE. .. ....ivvrrrennnneeernannnnneeannnnnns 30 gallons/hour .
ESTIMATE OF RECHARGE RATE........c0vviivuuiuncneeroennocennns 60 gallons/hour g
QUANTITY OF WATER REMOVED.........ovvirvneerennnnnnnnsonnnns 70 gallons C
§ TOTAL DETELOPMENT TIME. .. .....e'ovnereninnrnrnenenaneronnns 3 hours o
STANDING WATER TIMES FIVE WELL VOLUMES.........00evvrrennnns 96.90 gallons




!
' .
MARC WELL DEVELOPMENT DATA t f
MONITORING WELL NUMBER, .. .. ... . ittt tnitienrennnens MW-9 :
DATE INSTALLED. . ..uvutieiu ot it inoerneesonssnsonnsnssnenns 8/22/91
DATE DEVELOPED . . .t e vttt tttteite ettt ettt ceieeranneennnenn 8/28/91
STATIC WATER LEVEL (BEFORE DEVELOPMENT).........civviiveeaen 586 MFAN SEA
LEVEL (MSL)
STATIC WATER LEVEL (AFTER DEVELOPMENT).........ivivvnennnnnn “580 MSL
FLUID LOSS DURING DRILLING. .. ...ttt itinnerronnensoonnnne “20 gallons
QUANTITY OF WATER IN WELL AND ANNULUS..........civiivivennns 19,48 gallons
((BOTTOM DEPTH - STATIC WATER) x 0.163 GAL/FEET] + ([(AREA OF - AREA OF MW) x DEPTH OF x POROSITY x 7.48 GAL/FT>] = STANDING
(FEET) LEVEL (FEET) BOREKOLE (FT9) SANDPACK 0.30 VOLUME
(FT7) (FT)
t (95 - 30) x 0.163 1+ 0.20 - 0.02 ) x 22 x 030 x 7.48] = 19,48 GALLONS
SPECIFIC TEMPERATURE CUMULATIVE DEVELOPMENT
SAMPLE CONDUCTIVITY ° GALLONS WATER
NUMBER (pmho/cm) (x1000) pH () REMOVED COMMENTS
1 No readings recorded. 8.26 67.3 0 Muddy
2 Equipment failure. 8.83 67.0 25 Brown
3 7.80 65.9 50 Brown
4 7.78 65.4 75 Gray
5 7.75 65.3 100 Milky
6 7.74 65.1 125 Milky
7 7.74 64.9 150 Clear
8 7.74 64.9 175 Clear
9 7.74 64.7 200 Clear
TOTAL DEPTH OF WELL. ... .. ittt e it tteneenannasans 95 feet
SCREEN LENGTH. . ... ittt ittt ianenntnnnnns 15 feet
DEPTH TO SEDIMENT (BEFORE DEVELOPMENT)........civvvvnnnnnn.s "93 feet
DEPTH TO SEDIMENT (AFTER DEVELOPMENT).......evviievrennnnnes “94 feet '
' TYPE OF DEVELOPMENT METHOD. ... ......iittiiinnnnnrrennnnonnns BK Pump b
CAPACITY OF PUMP. .. ittt ittt it i nrneireeaananoanaas “50 gallons/hour
LENGTH OF CASING ST UCK-UP. ...ttt iiniiiiieieinnnenecenenans 3.05 feet
TYPICAL PUMPING RATE. .. .... .. vtiiiiiirens crievnnnnsoransns ~30 gallons/hour
: { ESTIMATE OF RECHARGE RATE............... e veseesees.."20 gallons/hour
f
‘ QUANTITY OF WATER REMOVED. .. ......cioitiiriniriinnernnrnnnnns 200 gallons
b TOTAL DEVELOPMENT TIME -5 hours !




MARC WELL DEVEVOPMENT DATA

MONITORING WELL NUMBER. ...\ t'rtirrerreereenneeneennsnnennees MW-10

DATE INSTALLED. . .ttt et ettt et eieeaseneeeneanecneannens 8/21/91

DATE DEVELOPED. ..ttt vttete et eeeene e teeeeneeneenneens 8/26/91

STATIC WATER LEVEL (BEFORE DEVELOPMENT).........0eevvennennn 585 MEAN SEA
LEVEL (MSL)

STATIC WATER LEVEL (AFTER DEVELOPMENT) .. .....0vvvveneennnnns 580 MSL

FLUID LOSS DURING DRILLING. ... ......cuvvtenreeneaneeneenneens 30 gallons

QUANTITY OF WATER IN WELL AND ANNULUS.........oovvnvennennn. 20.68 gallons

(BOTTOM DEPTH - STATIC WATER) x 0.163 GAL/FEET] + ((AREA OF - AREA 05_ MW) x DEPTH OF x POROSITY x 7.48 GAL/FT3] = STANDING

(FEET)

(120

LEVEL (FEET) BOREEOLE (FT7) SANDPACK 0.30 VOLUME
(FT7) (FT)
- 65) X 0.163 1+ 6.20 - 0.02 ) x 29 x 0.30 x 7.48] =z 20.68 GALLONS
{
SPECIFIC TEMPERATURE CUMULATIVE DEVELOPMENT i
SAMPLE CONDUCTIVITY o GALLONS WATER i
NUMBER (gmho/cm) (x1000) pH (P REMOVED COMMENTS
1 0.84 7.79 67.0 0 Brown
2 0.82 7.97 69.5 50 Brown
3 0.81 7.83 68.9 100 Milky
4 0 81 7.80 68.2 150 Clear
5 0.81 7.80 68.2 200 Clear
TOTAL DEPTH OF WELL. .. ittt ittt ittt ettt sttt ennannnsnns 120 feet
SCREEN LENGTH. ... ..ttt ittt ittt s it iiet e ennnensaannnnens 15 feet
DEPTH TO SEDIMENT (BEFORE DEVELOPMENT) .......iiveevrrrnnnnns ~118 feet
DEPTH TO SEDIMENT (AFTER DEVELOPMENT) ......0oviieirnnncnnnns 119 feet i
TYPE OF DEVELOPMENT METHOD. . ......oit ittt iter i enrnnnrnanns BK Pump
CAPACITY OF PUMP. ... . ittt ittt inenntnaananansns “50 gallons/hour
LENGTH OF CASINC STICK-UP.......'viiieirronnnesnenososnnnneses 2.87 feet
TYPICAL PUMPING RATE. ........0iiiiritiinnnersosnncnnoennns ~30 gallons/hour
ESTIMATE OF RECHARGE RATE. .. ... ...ttt tieerrnnennnoenanns =20 gallons/hour
QUANTITY OF WATER REMOVED..........ciiiiiinnnirinennnnnnnnns 200 gallons
TOTAL DEVELOPMENT TIME..........c0'iiiiinneernnnernnnnnnnen “5 hours
STANDING WATTR TIMES FIVE WELL VOLUMES.......00ovtiinmunnseen 103.40 gallons




!
‘ MARC WELL DEVELOPMENT DATA
; MONITORING WELL NUMBER. ...\ curtvrrneennneeenneanneennnenns. MW-11
DATE TNSTALLED. .. ovttttett ettt ettt eeneeennennneennn, 8/27/91
DATE DEVELOPED. ..\ttt ett ettt ereeeeeeeeneeenneennsesnnennnnss 8/29/91
STATIC WATER LEVEL (BEFORE DEVELOPMENT) .........ovvvevnnnn.. “598 MEAN SEA
LEVEL (MSL)
STATIC WATER LEVEL (AFTER DEVELOPMENT) .......oevvvvvnnennnn. 590 MSL
FLUID LOSS DURING DRILLING........c.vvvvruvnnnrnnessonnssons “20 gallons
QUANTITY OF WATER IN WELL AND ANNULUS........0o0vvenrennrnnns 16.44 gallons
3
N - STATIC WATER) x 0.163 GAL/FEET] + [(AREA OF - AREA OF MW) x DEPTH OF X POROSITY x 7.48 GAL/FT™] = STANDING
-(BOI.;(E”E‘TI;EPTH LEVEL (FEET) X BOREEOLE (FTE) SANDPACK 0.30 VOLUME
(FTT) (FT)
N (69 - 40) X 0.163 ]+ {¢( 0,20 - 0.02 ) x 29 Xx 030 x 7.48) = 16.44 GALLONS
SPECIFIC TEMPERATURE CUMULATIVE  DEVELOPMENT
SAMPLE CONDUCTIVITY o GALLONS WATER
NUMBER  (ymho/em) (x1000,  pH (F) REMOVED COMMENTS
i 1.04 7.84 64.3 0 Brown
2 1.14 7.76 67.6 25 Cloudy
3 0.78 7.75 61.8 50 Cloudy
4 0.66 7.75 61.2 75 Milky
5 0.65 7.76 61.6 100 Milky
6 0.66 7.77 62.0 110 Clear
7 0.65 7.77 64.0 150 Clear
TOTAL DEPTH OF WELL. ... .\ttttttnnnetnnetenneenuennnnennns 69 feet
SCREEN LENGTH. .\t tttt vt tett it eeeet e eeee e eanne e, 15 feet
DEPTH TO SEDIMENT (BEFORE DEVELOPMENT) ... .....ovvevuerernnnn. 67 feet
DEPTH TO SEDIMENT (AFTER DEVELOPMENT).......cevuveennnennnn. 68 feet
| TYPE OF DEVELOPMENT METHOD..........cvuuevennneenneennnnenns BK Pump ’
CAPACITY OF PUMP. ... ittt iieiirenteennreneennennnnnn “50 gallons/hour
LENGTK OF CASING STICK-UP........0vvvnnneeonnnennneonnneens 2.23 feet
TYPICEL PUMPING RATE. ... . ittt it iitintitnnennensnennnnnes ~30 gallons/hour
; ESTIMATE OF RECHARGE RATE. ... ....ovvirseennnneennesnnnnennns =20 gallons/hour l
QUANTITY OF WATER REMOVED. ... ... 0vtir i iiiniiniieninnnsnnns 150 gallons
i TOTAL DEVELOPMENT TIME.......\evornrnrnenenenenernenannnnns 5 hours
STANDING WATER TIMES FIVE WELL VOLUMES.........00veevnnennns 82.20 gallons

P




FIELD MEASUREMENT OF PRE~8AMPLING
PARAMETERS OF GROUND WATER




TABLE B-1

FIELD MEASUREMENT OF PRE-SAMPLE
PARAMETERS OF GROUND WATER
FOLLOW-ON SITE INVESTIGATION
MANITOWOC ARMY RESERVE CENTER

; MONITORING TOTAL PURGE  TEMPERATURE CONDUCTIVITY
j WELL NO. DATE VOLUME (gal) (OF) (x100_ohm/cm) pH
i
MW-7 11/14/91 11 48.8 7.12 7.70
49.9 6.90 7.80
47.3 7.25 8.29
. 46.6 7.11 8.10
]
MW-8 11/15/91 60 50.1 9.46 7.12
49.7 9.73 7.50
48.7 9.71 7.53
j MW-9 11/15/91 96 48.7 11.64 7.55
| 48.8 12.08 7.55
48.9 12.28 7.54
. 48.5 12.50 7.55
i 48.5 12.62 7.54
MW-10  11/14/91 103 47.2 8.64 7.40
47.8 8.09 7.67
47.6 8.06 7.82
47.7 8.13 7.51
47.5 8.13 7.63
47.4 8.11 7.65
MW-11  11/14/91 66 48.0 10.55 7.49
47.6 10.68 7.50
47.4 10.67 7.46
47 .4 10.69 7.47
47.5 10.71 7.47
47.3 10.60 7.48




GROUND WATER LEVEL READINGS
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; TABLE B-2

GROUND WATER LEVEL READINGS
: FOLLOW-ON SITE INVESTIGATION
MANITOWOC ARMY RESERVE CENTER
NOVEMBER 14 AND 15, 1991

MONITORING READING CORRESPONDING ELEVATION
WELL NO. (FEET) (FEET ABOVE MEAN SEA LEVEL)

MW-1A 21.52 630.84

MW-2A 21.70 630.37

MwW-2B 63.40 588.83

MW-3 12.46 634.76

MW-4 16.02 634.89

Mw-5 15.80 635.42

MwW-6 16.49 636.23

MW-7 11.78 634.55

MwW-8 54.29 582.66

MW-9 31.28 587.74

MW-10 65.94 587.05
| MW-11 59.99 580.19
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APPENDIX C

PHYSICAL SOIL TESTING RESULTS
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|

WASH SIEVE ANALYSIS

Client OH MATERIALS Tested By SVG Date 9-20-91
Client Project MARC Checked By /77 Date 7 27 g,
Project No. 91154 Ve
Boring No. MW-7
Depth(ft.) 8-10
Sample No. S-5
Visual Description LIGHT BROWN SILT (NON-PLASTIC FINES)
Wt. of Total Sample(-ry) 182,95gm.
Wt. of +#200 Sample 1.13gm.
Wt. of -#200 Sample 181.82gm.
Sieve Sieve Wt. of Soil Percent  Accumulated Percen
Opening Retained Retained Percent Finer
(mm) (gm.) Retained
3n 75.00 0.00 0.0 6.0 100.00
1 1i/2" 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 6.0 100.00
3/8" 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.00 0.0 0.0 100.00
#10 2.00 0.00 0.0 0.0 100.00
#20 0.85 0.00 0.0 0.0 100.00
#40 0.425 0.00 0.0 0.0 100.00
#60 0.250 0.00 0.0 0.0 100.00
#140 0.106 0.05 0.0 0.0 99.97
#200 0.075 1.08 0.6 0.6 99.38
Pan - 181.82 99.4 100.0 -

Water Content

Tare No. 673
Wgt. Tare + WS. 290.18
Wgt. Tare + DS. 256,07
Wgt. Tare 73.12
Wgt. Of Water 34,11
Wgt. Of DS. 182.95
% Water 18.6

[SUFIRSReY
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ATTERBERG LIMITS TEST

Client OH MATERIALS Tested By TO Date 09-24-91
Client Project MARC Checked By ~ SV~  pae 9-27-%)
Project No. 91154
Boring No. MwW-7
Depthift.) 8-10
Sample No. S-5
Soil Description NON PLASTIC (-40)
LIQUID LIMIT

Tar2 Number

Wt. Tare & WS(gm.)
Wt. Tare & DS(gm.)
Wt, Water(gm.)

Wt. Tare(gm.)

Wt. DS(gm.)
Moisture Content(%)
NO. OF BLOWS

PLASTIC LIMIT
Tare Number
Wt. Tare & WS(gm.)
Wt. Tare & DS{gm.)
Wt. Water(gm.) NON PLASTIC
Wt. Tare(gm.)
Wt. DS(gm.)
Moisture Content(%)

FRPuII
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} WASH SIEVE ANALYSIS
1 Client OH MATERIALS Tested By SVG Date 9-20-91
Client Project MARC Checked Byéj(y77 Date § 27 G,
{ Project No. 91154
l Boring No. Mw-8
- Depth(ft.) 30-32
Sample No. 5-10
Visual Description LIGHT BROWN POORLY GRADED SAND WITH SILT
: Wt. of Total Sample(dry) 208.19gm.
‘ Wt. of +#200 Sample 193.08gm.
Wt. of -#200 Sample 15.21gm.
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained Retained Percent Finer
(mm) (gm.) Retained
H
§ 3" 75.00 0.00 0.0 0.0 100.00
11/2" 37.50 0.00 0.0 0.0 100.00
! 3/4" 19.00 0.00 0.0 0.0 100.00
: i 3/8" 9.50 0.00 0.0 0.0 10C6.00
b #4 4.75 2.21 1.1 1.1 98.94
#10 2.00 8.77 4.2 5.3 94.73
: | #20 0.85 22.44 10.8 16.1 83.95
% ! #40 0.425 61.20 29.4 45.4 54.55
‘ #60 0.250 51.97 25.0 70.4 29.59
‘ #140 0.106 39.33 18.9 89.3 10.70
! #200 0.075 7.16 3.4 92.7 7.26
4 Pan - 15.11 7.3 100.0 -

Water Content %
Tare No. 675 ) §

P Wgt. Tare + WS. 285.56 . :
Wgt. Tare + DS. 281.96 ;

. : Wgt. Tare 73.77 ‘ !

b Wgt. Of Water 3.60

' Wgt. Of DS. 208.19

% Water 1.7
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]
WASH SIEVE ANALYSIS
. !
Client OH MATERIALS Tested By SVG Date 9-20-91
i Client Project MARC Checked By %@,77 Date ? -27 9/
, Project No. 91154
Boring No. MW-8
Depth{ft.) 70-72
Sample No. S-18
Visual Description  BROWN LEAN CLAY WITH SAND
. Wt. of Total Sample(dry) 107.13gn.
: Wt. of +#200 Sample 18.71gn.
‘ Wt. of -#200 Sample 88.42gm.
‘ Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained Retained Percent Finer
' (mm) (gm.) Retained
3n 75.00 0.00 0.0 0.0 100.00
11/2" 37.50 0.00 0.0 0.0 100.00
- 3/4" 19.00 0.00 0.0 0.0 100.00
3/8" 9.50 0.00 0.0 0.0 100.00
- #4 4.75 0.00 0.0 0.0 100.00
#10 2.00 0.32 0.3 0.3 99.70
2 #20 0.85 1.29 1.2 1.5 98.50
#40 0.425 1.70 1.6 3.1 96.91
#60 0.250 1.53 1.4 4.5 95.48
#140 0.106 11.32 10.6 15.1 84.92
#200 0.075 2.55 2.4 17.5 82.54
Pan - 88.42 82.5 100.0 -

Water Content

Tare No. 783
Wgt. Tare + WS. 206.19
Wgt. Tare + DS. 192.90
! Wgt. Tare 85.77
{ Wgt. Of Water 13.29
‘ Wgt. Of DsS. 107.13

3 ¥ Water 12.4
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ATTERBERG LIMITS TEST

LGUIDLIMIT.

PEpE-TTerwre—

-Client OH MATERIALS Tested By TO Date 09-24-91
Client Project MARC Checked By ~ Sub- Date 9-27-4)
Project-No. 91154
Boring No. MWwW-8 .
Depth(ft.) 70-72
Sample No. S-18
Soil Description BROWN LEAN CLAY (-40)
LiQuID LIMIT
Tare Number 453 456 110 924 753
Wt. Tare & WS(gm.) 105.28 105.96 99.55 37.87 39.44
Wt. Tare & DS(gm.) 104.36 104.79 98.77 37.20 38.23
Wt. Water(gm.) 0.92 1.17 0.78 0.67 1.21
Wt. Tare(gm.) 99.72 99.46 95.14 34.41 33.35
Wt. DS(gm.) 4.64 5.33 3.63 2.79 4.88
NO. OF BLOWS 34 28 23 19 11
Moisture Content(%) 19.8 22.0 21.5 24.0 24.8
PLASTIC LIMIT
‘Tare Number 813 806 659 Summary
Wt. Tare & WS(gm.) 41.09 42.15 38.56  Liquid Limit % 22
Wt. Tare & DS(gm.) 40.58 41.67 38.04 Plastic Limit % 1
Wt. Water(gm.) 0.51 0.48 0.52  Plasticity Index 10
Wt. Tare(gm.) 36.56 37.05 33.27 USCS Symbol CL
Wt. DS{gm.) 4.02 4.62 4.77
Moisture Content{%) 12.7 10.4 10.9
PLASTICITY CHART FLOW CURVE
b 60 25.0 3 4
L 3 w
A 50 ~ 24.0 = % A
s o CH / 3 ;
T 40 —& 23.0 = R
c / 3 , c
I 30 < R 22.0 —& - g ‘
/ : A X viw i ‘0
\T' 20 ’ -_// " oo N P O I
, N 2R 210 e S i
N PP, . W4 I i U ;NI
10 P4 & 20:0- =5 = T
D am e 20:0- = T
20 40 60 80 1000 - - B
CL-ML
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WASH SIEVE ANALYSIS

3 Client OH MATERIALS Tested By SVG Date 9-20-91
Client Project MARC Checked Bv jg’ﬂ? Dateg 27 g/
( Project No. 91154
! Boring No. MW-8
i Depth(ft.) 75=77
Sample No. S-19
Visual Description  BROWN SILTY CLAY
Wt. of Total Sample(dry) 120.38gm.
Wt. of +#200 Sample 12.16gm.
Wt. of -#200 Sample 108.22gm.
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained Retained Percent Finer
(mm) (gm.) Retained
3w 75.00 0.00 0.0 0.0 100.00
11/2" 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.00
3/8" 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.00 0.0 0.0 100.00
#10 2.00 0.90 0.7 0.7 99.25
! #20 0.85 1.95 1.6 2.4 97.63
] #40 0,425 1.81 1.5 3.9 96.13
#60 0.250 - 1.14 0.9 4.8 95.18
#140 0.106 3.28 2.7 7.5 92.46
#200 0.075 3.08 2.6 i10.1 89.90
Pan - 108.22 89.9 100.0 -

Water Content ’
Tare No. 729

Wgt. Tare + WS.' 225.35
"Wgt. Tare + DS. 207.00
Wgt. Tare . ' 86.62
_Wgt. Of Water - 18.35
Wgt. Of DS. 120.38

b . % Water - T 15.2

;\k‘
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ATTERBERG LIMITS TEST

LiQuIpLImT

Client OH MATERIALS Tested By T0 Date 09-24-91
Client Proect MARC Checked By  SU(  Date 9-274)
Project No 91154
Boring No. Mw-8
Depth(ft.) 75-77
Sampie No. S-19
Soil Description BROWN SILTY CLAY {(-40)
LIQuUID LIMIT
Tare Number 1301 640 744 734 1902
Wt. Tare & WS(gm.) 106.65 43.76 37.04 40.63 43.00
Wt. Tare & DS{(gm.) 106.13 42.99 36.58 40.08 42.23
Wt. Water(gm.) 0.52 0.77 0.46 0.55 0.77
Wt. Tare(gm.) 103.06 38.79 34.05 37.35 38.53
" Wt. DS(gm.) 3.07 4,20 2.53 2.73 3.70
NO. OF BLOWS 41 29 22 15 10
Moisture Content(%) 16.9 18.3 18.2 20.1 20.8
] PLASTIC LIMIT
Tare Number 803 821 822 Summary
" Wt. Tare & WS(gm.) 38.09 35.01 41.45 Liquid Limit % i8
. Wt. Tare & DS(gm.) 37.55 34.49 40.87  Plastic Limit % 13
Wt. Water(gm.) 0.54 0.52 0.58  Plasticity Index 6
© Wt. Tare(gm.) 33.36 30.35 36.09 USCS Symbol CL-ML
Wt. DS(gm.) 4.19 4.14 4.78
Moisture Content(%) 12.9 12.6 12.1
PLASTICITY CHART FLOW CURVE
p 60 21.0 ¥4
L / N w
A 50 - . A
S o w | 20.0 — T
T 40 4 . R
c / 19.0 — c
i 30 — ]
T ] 0
y J/ S 18.0. *‘EB( ‘ N
20 / - — - ‘ z
1 . .
Voot AL L 4762 e
200 40 60 80 100 5.0 50.0'
CL-HL

NO. OF BLOWS

e e, b

o e ————— BN
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WASH SIEVE ANALYSIS

Client OH MATERIALS Tested By SVG Date 9-20-91
Client Project MARC Checked By (/7,77 Date & 27 7/
Project No. 91154
Boring No. MW-8
Depth{ft.) 100-102
Sample No. 5-24
Visual Description  BROWN SILTY, CLAYEY SAND
Wt. of Total Sample(dry) 203.82gn.
Wt. of +#200 Sample 147.48gm.
Wt. of -#200 Sample 56.34gm.
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained Retained Percent Finer
(mm) (gm.) Retained
3 75.00 0.00 0.0 6.0 100.00
11/2" 37.50 0.00 0.0 ¢.0 100.00
3/4" 19.00 0.00 0.0 G.0 100.00
3/8" 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.95 0.5 0.5 99.53
#10 2.00 0.33 0.2 0.6 99.37
#20 0.85 2.39 1.2 1.8 98.20
#40 0.425 5.36 2.6 4.4 95.57
#60 0.250 26.19 12.8 17.3 82.72
#140 0.106 95.75 47.0 64.3 35.74
#200 0.075 16.51 8.1 72.4 27.64
Pan - 56.34 27.6 100.0 -

Water Content

Tare No. 731
Wgt. Tare + WS. 325,25
Wgt. Tare + DS. 288.28 ;
Wgt. Tare 84.46 |
Wgt. Of Water 36.97 !
Wgt. Of DsS. 203.82 '

% Water 18.1
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eotechnics
WASH SIEVE ANALYSIS
Client OH MATERIALS Tested By SVG Date 9-20-91
Client Project MARC Checked By 4 (77 Date §-27 6r
Project No. 91154
Boring No. MW-8
Depth(ft.) 105-107
Sample No. S~25
Visual Description GRAY SILTY CLAY WITH SAND
{
Wt. of Total Sample(dry) 112.14gm.
\ Wt. of +#200 Sample 20.32gm.
i Wt. of -#200 Sample 91.82gm.
{
? Sieve Sieve Wt. of Soil Percent Accumulated Percent
: Opening Retained Retained Percent Finer
(mm) (gm.) Retained
3an 75.00 0.00 6.0 0.0 100.00
11/2v 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.900
. 3/8" 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.00 0.0 0.0 100.00
#10 2.00 0.00 0.0 0.0 100.00
{ #20 0.85 0.00 0.0 0.0 100.00
| #40 0.425 0.22 0.2 0.2 99.80
#60 0.250 0.45 0.4 0.6 99.40
#140 0.106 10.88 9.7 10.3 89.70
#200 0.075 8.77 7.8 i8.1 81.88
Pan - 91.82 81.9 100.0 -
Water Content
Tare No. 784
Wgt. Tare + “S, 215.12
Wgt. Tare + DS. 197.50
Wgt. Tare 85.36
Wgt. Of Water 17.62
Wgt. Of DS. 112.14
" \
% Water 15.7

{8,
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Client

Client Project
Project No.
Boring No.
Depthift.)
Sample No.
Soil Description

LIQUID LIMIT
Tare Number
Wt. Tare & WS(gm.)
Wt. Tare & DS(gm.)
Wt. Water(gm.)
Wt. Tare(gm.)
Wt. DS(gm.)
NO. OF BLOWS
Moisture Content(%)

PLASTIC LIMIT

Tare Number

Wt. Tare & WS(gm.)
Wt. Tare & DS{gm.)
Wt. Water{gm.)

Wt. Tare{gm.)

Wt. DS(gm.)
Moisture Content(%)

OH MATERIALS
MARC

91154

MW-8

105-107

S-25

ATTERBERG LIMITS TEST

GRAYISH BROWN SILTY CLAY

717
42.11
41.02

1.09
34.70
6.32
39
17.2

118
110.67
110.00

0.67
104.42
5.58
12.0

PLASTICITY CHART

60

631
41.23
40.12

1.1
34.10
6.02
31
18.4

442
106.09
105.45

0.64
99.98
5.47
11.7

/

50

40

cL

CH

/]

>

30

<A—QO——=0>»r v

20

e

/)

10

XmOZ —

- WL

20

.40 60

WQUID LIMIT

.80 100

Ar——— - S

Testéd By MM Date 08-25-91
Checked'By  SU6- Date AL
{(-40)
788 746 918
42.05 43.37 36.00
41.02 42.21 35.05
1.03 1.16 0.95
35.66 36.40 30.39
5.36 5.81 4.66
24 19 12
19.2 20.0 20.4
93 Summary
100.72 Liquid Limit % 19
100.06 Plastic Limit % 12
0.66 Plasticity index 7
94.71 USCS Symbol CcL-ML
5.35
12.3 ~
FLOW CURVE
20.5 = 4
= w
20.0 X A
3 T
19.5 5—— E
. :* X R
19.0 3 s
(180 SHENE
18.5 — N
. 3 T
18.0 == E
175 3 —F = T
17.0 = e
5.0 -50.0:

NO."OF-BLOWS

e e AT T
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deotechnics

WASH SIEVE ANALYSIS

{ Client OH MATERIALS Tested By SVG Date 9~-20-91
Client Project MARC Checked By ¢/, Date ¢.>-. g/
' Project No. 91154
{ Boring No. MW-9
Depth(ft.) 8-10
Sample No. S-5
¢ Visual Description  BROWN LEAN CLAY
l Wt. of Total Sample(dry) 129.12gm.
’ Wt. of +#200 Sample 2.18gm.
, Wt. of -#200 Sample 126.94gn.
{
| Sieve Sieve Wt. of Soil Percent Accumulated Percent
| Opening Retained Retained Percent Finer
(mm) (gm.) Retained
3" 75.00 0.00 0.0 0.0 100.00
11/2" 37.50 0.00 0.0 0.0 100.00
i 374" 19.00 0.00 0.0 0.0 100.00
{ 3/8" 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.00 0.0 0.0 100.00
#10 2.00 0.00 0.0 0.0 100.00
I #20 0.85 0.08 0.1 0.1 99.94
! #40 0.425 0.08 0.1 0.1 99.88
#60 0.250 0.24 0.2 0.3 99.69
. #140 0.106 0.67 0.5 0.8 99.17
i #200 0.075 1.11 0.9 1.7 98.31
i Pan - 126.94 98.3 100.0 -

Water Content

Tare No. 677
Wgt. Tare + WS. 223.96
Wgt. Tare + DS. 203.80
Wgt. Tare 74 68
Wgt. Of Water 20.16
Wgt. Of DsS. 129.12

' % Water 15.6
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ATTERBERG LIMITS TEST
Client OH MATERIALS Tested By TO Date 09-25-91
Client Project MARC Checked By S\J ¢. Date 427~ |
Project No. 91154
Boring No. MWwW-9
Depthi(ft.) 8-10
Sample No. S-5
Soil Description BROWN LEAN CLAY (-40)
LIQuUID LIMIT :
Tare Number 932 655 925 602 791
Wt. Tare & WS(gm.) 38.45 43.96 35.63 13.54 38.57
Wt. Tare & DS{gm.) 37.30 42.92 34.50 42.03 37.26
Wt. Water(gm.) 1.16 1.04 1.13 1.51 1.31
Wt. Tare(gm.) 33.29 39.45 31.10 37.29 33.40
Wt. DS(gm.) 4.01 3.47 3.40 4,74 3.86
NO OF BLOWS 48 34 27 22 16
Moisture Content{%) 28.7 30.0 33.2 31.9 33.9
PLASTIC LIMIT
Tare Number 834 621 789  Summary
Wt. Tare & WS(gm.) 37.50 40.53 35.17 Liquid Limit % 32
Wt. Tare & DS{gm.) 36.93 39.87 34.64 Plastic Limit % i4
Wt. Water(gm.) 0.57 0.66 0.53  Plasticity Index 18
Wt. Tare(gm.) 32.96 35.25 30.82 USCS Symbol CL
Wt. DS{gm.) 3.97 4.62 3.82
Moisture Content{%) 14.4 14.3 13.9
PLASTICITY CHART FLOW CURVE
p 60 34.0 5 X
A 50 / E X A
A 33.0
S cL CH / E Z
T ]
40 a 32.0 5 R
c / a c
1 30 31.0 5
T ¥ 0
v 20 / MH E . N
. L, T
‘ w// 30.0 E .y .
N0 26,0 = #
: = N | [
X O A7y 28‘.0 o S ammacL T T
o/ 20 40 80 80 100 5.0 . - 50:0;
CL-ML ‘




-

LY.

5

feotechnics

v- Ol

W NI 43L3AVId J101Ldvd

AVID NV3T

L1-S TON J1dAVS
¢L—-0L ‘H1d3a
6—MN  'ON ONINOSB

SIVIM3IVR HO

ﬂIO—‘ NIO_‘ —IO_‘ —\ O_\ N\D_-.
: _0
LA oz
. o
o
=z
t - ,O,v lv
o
zZ
3 3
-1 ’ 09 [as]
<
il =
(D)
3 -08 L
l
n o
s 001l
00T Ot D9 Oy O 01 y 9/8 v/£ T/ € o
NOILOVY4 AVID ONV 11IS i aNvVS | RENN2. D] | $318800
S31INOHAAH SISATIVNY 3A3IS

10 NOIVIISSYIO SISH
NMoXg’ *NOILAINOS3a
141237 ON 103royd

JYVIN :103rodd IN3IID
<IN3INS

RS- RSN ———————




-

Clien

t

- eotechnics

OH MATERIALS

WASH SIEVE ANALYSIS

Tested By SVG

Date 9-20-91

Client Project MARC Checked By // n.»7 Date 9.27 &,
Project No. 91154 e
Boring No. MW-9
Depth(ft.) 70-72
Sample No. S-17
Visual Description BROWN LEAN CLAY
WE. of Total Sample(dry) 131.53gm.
Wt. of +#200 Sample 3.19gm.
Wt. of -#200 Sample 128.34gm.
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening "L roined Retained Percent Finer
(mm) I51. ) Retained
3n 75.00 0.00 0.0 0.0 100.00
1 1/72n 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.00
3/8"% 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.42 0.3 0.3 99.68
#10 2.00 0.22 0.2 0.5 99.51
#20 0.85 0.25 0.2 0.7 99,32
#40 0.425 0.24 0.2 0.9 99.14
#60 0.250 0.44 0.3 1.2 98.81
#140 0.106 1.23 0.9 2.1 97.87
#200 0.075 0.39 0.3 2.4 97.57
Pan - 128.34 97.6 100.0 -
Water Ccntent
Tare No. Y
Wgt. Tare + DS. 217.19
Wgt. Tare 85.66
Wgt. Of Water 22.91
Wgt. Of DS. 131.53
% Water 17.4
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ATTERBERG LIMITS TEST

Client OH MATERIALS
Client Project MARC
Project No. 91154
Boring No. MW-8
Depth(ft.) 70-72
Sample No. S-17
Soil Description BROWN LEAN CLAY
LIQUID LIMIT
Tare Number 139 19
Wt. Tare & WS(gm.) 101.44 94.09
Wt. Tare & DS(gm.) 100.53 93.34
Wt. Water(gm.) 0.91 0.75
Wt. Tare(gm.) 94.85 90.97
Wt. DS{gm.) 5.68 2.37
NO. OF BLOWS 38 29
Moisture Content(%) 16.0 31.6
PLASTIC LIMIT
Tare Number 638 766
Wt. Tare & WS(gm.) 45.10 38.51
Wt. Tare & DS{gm.) 44.54 38.09
Wt. Water(gm.) 0.56 0.42
Wt. Tare{gm.) 39.19 33.94
Wt. DS{gm.) 5.35 4.15
Moisture Content(%) 10.5 10.1
PLASTICITY CHART
p 60 -
5 50 : /
A - : #
S T ct cH /
T 40 4
c /
| 30
T
Y ’ / "1'
20 // —
]
D : - —
X - - 13 e - s
~ 200 40 60 80 100
ZL,-/M,L N

W

1

g

/ e

"

* Noi-OF BLOWS:

} -

oIy sai -

Tested By TO Date 09-24-91
Checked By =vo- Date Fmz-7-%\
(-40)
795 789 912
33.42 35.82 38.30
32.74 34.84 37.48
0.68 0.98 0.82
29.80 30.82 34.25
2.94 4.02 3.23
24 18 14
23.1 24.4 25.4
646  Summary
44.79 Liquid Limit % 24
44.36  Plastic Limit % 10
0.43  Plasticity Index 14 .
39.79 USCS Symbol CL
4.57
9.4
FLOW CURVE
32.0 5 <
30.0 3 : A
28.0 = — ¢
=K . R
26.0 = \( N AN .
24.0 & X@ - ¢
o . RN N
22.0:73 I e
20:0 5 =t 5
1803 O B e e L
16.0 : IO P i A,
' 5 S0 .+ 50:0:

n




WIN NI d313KWvVvId J10118vd
,- Ol - 0l - Ol - Ol l 0Ol 2 Ol
il o
0c _ ;
A m
v3.., “
A :
@) H
M !
= i
-0y
oy
=
m '
o w
09 ‘m - M
; < :
\ m
() ]
i X og LT
/ =
4 i3
" |
O =2 00l
Bt o0z O¥t 09 OF 0O o0 r o/¢ v/c T € .
e NOILOVYHS AVID ANV 1S | aNvs ¢ 3AvE9 | S318800 .
5 H3LINOYAAH SISKTYNY 3A3IS |
o. dN :NOILVOIHISSYID SISA
P (SINI4 DIISVId-NON) QONVS HLIM LS NMO8 :NOILAINOS3a
=) 61-S “ON I1dWVS $G116 +01 1D3rodd
P R v zg-08 :H1d3q ONVIN :103roNd ININD
.H. D, 6—MN "ON ONINO8 SWINIIVN HO ZIN3ND
» L 3 7
~'
t } H



-fectechnics

Client

Client Project

Project No.
Boring No.
Depth(ft.)
Sample No.,
Visual Description

OH MATERIALS

WASH SIEVE ANALYSIS

BROWN SILT WITH SAND

Tested By S8VG
Checked By {/~ y»7Date g

Date 9-20-91

-ZL7 3/

(NON-PLASTIC FINES)

Wt. of Total Sample (dry) 145.01gm.
Wt. of +#200 Sample 41.49gm.
Wt. of -#200 Sample 103.52gm.
Sieve Sieve of Soil ‘Percent Accumulated Percent
Opening Retained Retained Finer
(mm) (gm.) Retained
3 75.00 0.00 0.0 0.0 100.00
11/2n 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.00
3/8" 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.00 0.0 0.0 100.00
#10 2.00 0.00 0.0 0.0 100.00
#20 0.85 0.67 0.5 0.5 99.54
#40 0.425 l.56 1.1 1.5 98.46
#60 0.250 3.23 2.2 3.8 96.23
#140 0.106 25.10 17.3 21.1 78.93
#200 0.075 10.93 7.5 28.6 71.39
Pan - 103.52 71.4 100.0 -
Water Content
Tare No. 730
Wgt. Tare + WS. 257.78
Wgt. Tare ~+ Ds. 231,60
Wgt. Tare 86.°%
Wgt. Of Water 26.18
Wgt. Of Ds. 145.01
% Water 18.1
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ATTERBERG LIMITS TEST

Client OH MATERIALS Tested By TO
Client Project MAPRC Checked By  sSJi-
Project No. 91154
Boring No. MWw-g
Depth(ft.) 80-82
Sample No. S-19
Soil Description NON PLASTIC (-40)
LIQUID LIMIT

Tare Number

Wt. Tare & WS(gm.)
Wt. Tare & DS(gm.)
Wt. Water(gm.)

Wt. Tare(gm.)

Wt. DSigm.)
Moisture Content(%)
NO. OF BLOWS

PLASTIC LIMIT
Tare Number
Wt. Tare & WS(gm.)
Wt. Tare & DS(gm.)
Wt. Water(gm.) NON PLASTIC
Wt. Tare(gm.)
Wt. DS(gm.)
Moisture Content(%)

Date 09-24-91
Date ¢-2<7~c/
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WASH STEVE ANALYSIS

Client OH MATERIALS TestiddBy SVG Date 9-27-91
Client Project MARC Checked By Date< _ 5.
Project No. 91154 Cr77 72771
Boring No. MW-9
Depth(ft.) 95-97
Sample No. S-22
Visual Description BROWN SILTY GRAVEL WITH SAND
; Wt. of Dry Split Sample 253.45gm. Wt. of Grand Total 255
: Wt. of +#200 Sample 200.44gm.
Wt. of -#200 Sample 53.01gm. J Factor 0.896
{
|
Sieve Sieve Wt of Soil Percent Accumulated Percent Final
! Opening Retained Retained Percent Finer Percent
: (mm) (gm.) Retained Finer
! 3w 75.00 0.00 0.00 0.00 100.0 100.0
1 11/2"% 37.50 0.00 0.00 0.00 100.0 100.0
3/4" 19.00 26.51 10.38 10.38 89.6 89.6
3/8" 8.50 60.33 23.80 23.80 76.2 €68.3
| #4 4,75 35.99 14.20 38.00 62.0 55.6
! #10 2.00 32.92 12.99 50.99 49.0 43.9
#20 0.85 18.29 7.22 58.21 41.8 37.5
| #40 0.425 23.53 9.28 67.49 32.5 29.1
. #60 0.250 13.71 5.41 72.90 27.1 24.3
i #140 0.106 13.33 5.26 78.16 21.8 19.6
#200 0.075 2.34 0.92 79.08 20.9 18.7
i Pan - 53.01 20.92 100.0 - -
TOTAL WET WGT.~3/4 SIEVE
TARE NO. 700 246.8
WGT. TARE +WS. 349.36
WGT. TARE +DS. 329.50 TOTAL DRY WGT.-3/4 SIEVE
WGT. OF TARE 76.05 228.9 )
WGT. OF WATER 19.86 !
WGT. OF DS 253.45
% WATER 7.8
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WASH SIEVE ANALYSIS

Client OH MATERIALS

Tested By SV3

3

. ed Dage 9-20-91
Client Project MARC Checked By Date ¢ . 5o o
Project No. 91154 ;£ZCV77 7277
Boring No. MwW-10
Depth(ft.) 8-~10 >
Sample No. S-5 .
Visual Description BROWN WELL~GRADED SAND WITH SILT
Wt. of Total Sample(dry) 168.57gm.
Wt. of +#200 Sample 149.99¢gm."
Wt. of -~#200 Sample 18.58gm.
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained Retained Pércent Finer
(mm) (gm.) Retained
3n 75.00 0.00 c.0 0.0 100.00
1 1/2v 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.00
3/8" 9.50 3.04 1.8 1.8 98.20
#4 4,75 6.11 3.6 5.4 94.57
#10 2,00 15.91 9.4 14.9 85.13
#20 0.85 25.36 15.0 29.9 70.09
#40 0.425 52.30 31.0 60.9 39.06
#60 0.250 24.99 "~ 14.8 75.8 24.24
#140 0.106 19.21 11.4 87.2 12.84
#200 0.075 3.07 1.8 89.0 11.02
Pan - 18.58 11. 100.0 -

Water Content

Tare No. 726
Wgt. Tare + WS. 266.03
Wgt. Tare + DS. 254.5%
Wgt. Tare 85.96
Wgt. Of Water 11.50
Wgt. Of DS. 168.57

% Water 6.8
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- @eotechnics

Client

WASH SIEVE ANALYSIS

OH MATERIALS Tested By SVG

Date 9~20-91

Client Project MARC Checked By, 7 -~ Date d .72 ¢
Project No- 91154 %"”7 7-27-9/
Boring No. MW-10
Depth(ft.) 40-42
Sample No. S-11
Visual Description  BROWN LEAN CLAY
Wt. of Total Sample(dry) 96.67gn.
Wt. of +#200 Sample 0.76gm.
Wt. of -#200 Sample 95.91gn.
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained Retained Percent Finer
(mm) (gm.) Retained
3w 75.00 0.00 0.0 0.0 100.00
1 1/2" 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.00
3/8% 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.00 0.0 0.0 100.00
#10 2.00 0.00 0.0 0.0 100.00
#20 0.85 0.00 0.0 0.0 100.C0
#40 0.425 0.00 0.0 0.0 100.00
#60 0.250 0.20 0.2 0.2 99.79
#140 0.106 0.29 0.3 0.5 99.49
#200 0.075 0.27 0.3 0.8 99.21
Pan - $5.91 99.2 100.0 -
Water Content
Tare No. 725
Wgt. Tare + WS. 202.20
Wgt. Tare + DS. 183.61
Wgt. Tare 86.94
Wgt. Of Water 18.59
Wgt. Of DS. 96.67
% Water 19.2
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ATTERBERG LIMITS TEST

Client OH MATERIALS Tested By MM Date 09-25-91
Client Project MARC Checked By s (] &~ Date G145\
Project No. 91154
Boring No. MW-10
Depthlft.) 40-42
Sample No. S-11
Soil Description BROWN LEAN CLAY {-40)
LIQuID LIMIT
Tare Number 757 908 761 716 810
Wt. Tare & WS(gm.) 42.20 39.42 41.10 40.41 43.22
Wt. Tare & DS{gm.) 40.73 38.08 39.98 39.00 41.75
Wt. Water(gm.) 1.47 1.34 1.12 1.41 1.47
Wt. Tare(gm.) 34.29 32.37 36.17 33.36 36.41
Wt. DS(gm.) 6.44 5.71 3.81 5.64 5.34
NO. OF BLOWS 40 30 24 18 10
Moisture Content(%) 22.8 23.5 29.4 25.0 27.5
PLASTIC LIMIT
Tare Number 1013 90 829 Summary
Wt. Tare & WS(gm.) 96.25 107.23 38.05 Liquid Limit % 25
Wt. Tare & DS{gm.) 95.48 106.43 37.25 Plastic limit % 14
Wt. Water(gi.) 0.77 0.80 0.80 Plasticity Index 1
Wt. Tare(gm.) 80.19 100.94 31.63 USCS Symbol CL
Wt. DSi{gm.) 5.29 5.49 5.62
Moisture Content(%) 14.6 14.6 14.2
PLASTICITY CHART FLOW CURVE

p 80 / 30.0 v

A 50 29.0 3 A

s c o L 28.0 = - :

T 40 4 E X :

! // 27.0 = §

L 30 26.0 = ¢

T / M 3 GCQ N

Y / 25.0 = X N

20 - / > = T

' 24.0 =+ - €

N 4o &4 E X | |¥

: T | 230 Sst

X 0 - et = : — 4 — e :22;‘0;"‘ - ,

- 0/ 20 40 60 8 100 5.0 50.0'
CL-ML . , .
. ‘LIQuUID LIMIT NO. OF BLOWS
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WASH SIEVE ANALYSIS

Client OH MATERIALS Tested By SVG Date 9-20-91
Client Project MARC Checked By, 7/ »7Date £.27-9/
Project No. 91154
Boring No. MW=10
Depth{ft.) 80~-82
Sample No. 5-19
Visual Description BROWN CLAYEY GRAVEL WITH SAND
Wt. of Dry Split Sample 302.97gn. Wt. of Grand Total 307
Wt. of +#200 Sample 210.23gm.
Wt. of -#200 Sample 92.74gm. J Factor 0.818
Sieve Sieve Wt of Soil Percent Accumulated Percent Final
Opening Retained Retained Fercent Finer Percent
(mm) (gm.) Retained Finer
3 75.00 0.00 0.00 0.00 100.0 100.0
1 1/2v 37.50 0.00 0.00 0.00 100.0 100.0
3/4" 19.00 55.95 18.22 18.22 81.8 81.8
3/8" 9.50 34.55 11.40 11.40 88.6 72.5
#4 4.75 50.88 16.79 28.20 71.8 58.7
#10 2.00 45.54 15.03 43.23 56.8 46.4
#20 0.85 34.64 11.43 54.66 45.3 37.1
#40 0.425 19.46 6.42 61.09 38.9 31.8
#60 0.250 10.19 3.36 64.45 35.6 29.1
#140 0.106 11.86 3.91 68.36 31.6 25.9
#200 0.075 3.11 1.03 69.39 30.6 25.0
Pan - 92.74 30.61 100.0 - -
TOTAL WET WGT.-3/4 SIEVE
TARE NO, 672 271.4
WGT. TARE +WS. 401.26 .
WGT. TARE +DS. 376.85 TOTAL DRY WGT.-3/4 SIEVE
WGT. OF TARE 73.88 251.2
WGT. OF WATER 24.41
WGT. OF DS 302.97
% WATER 8.1

At nia - it A i
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WASH SIEVE ANALYSIS

Client OH MATERIALS Tested By SVG Date 9-20~91
Client Project MARC Checked By // ¢/»7Date? -27 -7/
Project No. 91154 7
Boring No. MW-10
Depth(ft.) 85-~87
Sample No. §-20
Visual Description  BROWN SANDY LEAN CLAY
Wt. of Total Sample(dry) 117.95gn.
Wt. of +#200 Sample 33.10gm.
Wt. of -#200 Sample 84.85gm.
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained Retained Percent Finer
(mm) (gm.) Retained
3" 75.00 0.00 0.0 0.0 100.00
11/2" 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.00
3/8" 9.50 0.00 0.0 0.0 100.00
#4 4.75 1.08 0.9 0.9 99.08
#10 2.00 3.66 3.1 4.0 95.98
#20 0.85 5.74 4.9 8.9 91.11
#40 0.425 4.26 3.6 12.5 87.50
#60 0.250 4.41 3.7 16.2 83.76
#140 0.106 9.90 8.4 24.6 75.37
#200 0.075 4.05 3.4 28.1 71.94
Pan - 84.85 71.9 100.0 -
Water Content
Tare No. K-15
Wgt. Tare + WS. 207.10
Wgt. Tare + DS. 192.10
Wgt. Tare 74.15
Wgt. Of Water 15.00
Wgt. Of DS. 117.95
% Water 12.7




Client OH MATERIALS
Client Project MARC
Project No. 91154
Boring No. MW-10
Depthl(ft.) 85-87
Sample No. S-20
Soil Description BROWN LEAN CLAY
LiQuID LIMIT
Tare Number 55 1309
Wt. Tare & WS(gm.) 111.81 106.55
Wt. Tare & DS(gm.) 11C.57 105.86
Wt. Water(gm.) 0.84 0.69
Wt. Tare{gm.) 106.67 102.48
wt. DS(gm.) 4.30 3.38
NO. OF BLOWS 48 39
Moisture Content(%) 19.5 20.4
PLASTIC LIMIT
Tare Number 759 800
Wt. Tare & WS(gm.) 41.45 46.61
Wt. Tare & DS(gm.) 40.98 46.11
Wt. Water(gm.) 0.47 0.50
Wt. Tare{gm.) 36.47 41.30
wt. DS(gm.) 4.51 4.81
Moisture Content(%) 10.4 10.4
PLASTICITY CHART

p 60

. 50 /

A

s cL cH /

H 4

c /

130

T

v 2 | / MH

| /

N 10 : @ Z

b A

E j:L .

x 0 ——=

0 20 40 60 80 100
CL-ML ) , '
LIQUID LIMIT

ATTERBERG LIMITS TEST

Tested By TO Date 09-23-91
Checked By S/~ Date G.27-/
(-40)
1306 441 439
105.94 102.42 103.68
105.43 101.65 102.85
0.51 0.77 0.83
102.96 98.45 99.51
2.47 3.20 3.34
22 15 11
20.6 24.1 24.9
809 Summary
39.15  Liquid Limit % 22
38.64 Plastic Limit % 11
0.51  Plasticity Index 11
34.04 USCS Symbol CcL
4.60
11.1
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WASH SIEVE ANALYSIS

t OH MATERIALS

TﬁstgddBy %VG DaEe %520a91
Client Project MARC . Checked By, / Date -27-¢
Project Ne- 91154 - ° Padd 7
Boring No. MW-10 .
Depth (ft.) 115-117
Sample -No. 5-26
Visual Description GRAY SILTY SAND (NON-PLASTIC FINES)
Wt. of Total Sample(dry) 240.69gm.
Wt. of +#200 Sample 205.06gnm.
Wt. of -#200 Sample 35.63gm. ,
Sieve Sieve Wt. of Soil Percent Accumulated Percent
Opening Retained ' Retained Percent © Finer
(mm) (gm.) Retained.
3n 75.00 0.00 0.0 0.0 100.00"
1172 37.50 0.00 0.0 0.0 100.00
3/4" 19.00 0.00 0.0 0.0 100.00
3/8% 9.50 0.00 0.0 0.0 100.00
#4 4.75 0.00 0.0 . 0.0 100.00
#10 2.00 2.25 0.9 - 0.9 99.07
#20 0.85 16.26 6.8" 7.7 92.31
#40 ‘ 0.425 28.91 12.0 19.7 80.30
#60 0.250 65.74 27.3 47.0 52.9¢
#140 0.106 85.81 35.7 82.7 '17.33
#200 0.075 3 6.09 2.5 85.2 " 14.80 -
Pan - 35.63 14.8 100.0 "~ “-~
Water Content )
Tare No. 2
Wgt. Tare + Ws. 353.38 ' -
Wgt. Tare + Ds