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1.0 ADDENDUM INTRODUCTION

In 1991, the U.S. Army Corps of Engineers (USAGE), Omaha District, contracted SEC Donohue 
(now RUST Environment & Infrastructure) to conduct a Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) and Corrective Measures Study (CMS) at Fort McCoy as a 
condition of Fort McCoy's RCRA Part B permit. For that RFI, 11 solid waste management units 
(SWMUs) were evaluated to determine if hazardous constituents had been released from each 
S WMU, and, if a release had occurred, to evaluate the nature and extent of such contamination. Data 
collected from the RFI are to be used to determine if a Corrective Measure Study (CMS) is 
necessary. The RFI was completed by SEC Donohue, Inc., under contract n\unber DACA 
45-91-C-0141 with the United States Army Corps of Engineers (US ACE), Omaha District. The final 
report was issued in late 1994.

This report is an addendum to the RCRA Facility Investigation (RFI) Report completed for the RFI 
conducted at Fort McCoy by SEC Donohue, Inc. (1994). During the RFI process, four additional 
SWMUs (Figure 1-2 Addendum) were identified either during construction at Fort McCoy facilities 
(Landfill 7) or by concerned citizens (Landfills 8, 9, and 10). This addendum covers the 
investigation of these four additional SWMUs.

1.1 PROJECT fflSTORY AND SCOPE

Fort McCoy is a U.S. Army installation located in Monroe County in the southwest portion of 
Wisconsin (Figure 1-1). The RFI covering the original 11 SWMUs at Fort McCoy, as described in 
the permit, was conducted from 1991 through 1993. A summary of the investigation is provided in 
Section 1.5 of the RFI report (SEC Donohue, 1994).

r

I-

This addendum report is for four additional SWMUs identified later during the RFI process. The 
four sites are referred to as Landfills 7, 8, 9, and 10. Landfill 7 was uncovered during construction 
activities at the northwestern comer of the Consolidated Maintenance Facility (CMF). Landfills 8, 
9, and 10 were identified by private citizens as former waste disposal areas. These three sites 
contained visible debris or had vegetation substantially different than the surroundings, and as a 
result. Fort McCoy investigated the sites by trenching to determine the presence and type of waste. 
This work was coordinated Avith the USACE and was conducted in July 1993 (USACE, 1993, 
included as Appendix R). The results demonstrated that Landfills 8, 9, and 10 were disposal sites 
of varying size and waste types. Since these sites could be classified as landfills. Fort McCoy 
requested the USACE to add these sites to the Corrective Action Program and execute an addendum 
RFI. This work is being performed by SEC Donohue, Inc. (now RUST Environment &, 
Infrastmcture) under contract number DACW45-93-D-0007 with the USACE, Omaha District.

The investigation performed at the four SWMUs was based on the type of waste disposed in each 
of the landfills. Each of the sites was visually characterized by test trenches excavated to determine 
the presence and type of wastes. Based on this information, the scope of the investigation differed 
from the original RFI, and was revised by the USACE to be limited to groundwater sampling.

D:\FIMCC0Y2\4DDI\SEC. I 1-1 January 1995
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analysis, and interpretation. The field investigation and Round 1 groundwater sampling were 
performed in November and December of 1993. Round 2 groundwater sampling was conducted in 
July 1994.

1.2 ADDENDUM ORGANIZATION

This report is written as an addendum to the RFI of the original 11 SWMUs investigated by SEC 
Donohue, Inc. (1994). Accordingly, the sections presented in this addendum report are successional 
to the sections in the RFI report. Chapters on regional physical features (Section 2.0), sampling 
procedures (Section 3.0), and general regulatory requirements (Section 5.0) of the SEC Donohue, 
Inc. (1994) RFI report remain valid for this report addendum, and only revised sections of text and 
figures are presented in this addendum report. Section 4.0 on human health assessment has been 
revised because of the nature of the data collected for this RFI Addendum.

Several sections of the RFI will not be included in this addendum, including Sections 6 through 16, 
which report on the investigations of the 11 individual SWMUs that were the focus of the initial RFI, 
as well as Section 17 on the data quality. Section 18 on the summary and recommendations, and 
Section 19 on the references for the investigation of these 11 SWMUs. These sections are presented 
in the RFI Report (SEC Donohue, Inc., 1994).

Reports on the four new SWMUs are numbered as additional sections to the RFI report. Sections 20 
through 23 present the results of the RFI completed at Landfills 7, 8,9, and 10, including evaluation 
and interpretation of the results.

Section 24 provides a summary of data quality for sample analyses completed for the four SWMUs.

Section 25 provides a summary of the findings for the RFI of the four SWMUs and 
recommendations for the continuation of the corrective action process.

Applicable appendices of the original RFI have been amended with the information collected during 
the RFI of the four SWMUs. These appendice addenda are included at the end of the report and 
include field forms, well logs, complete data reports (all analytes), technical memoranda, and other 
necessary information from the investigation.

D:\FTMCCOY2\ADDI\SEC.I January 1995
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2.0 REGIONAL PHYSICAL FEATURES ADDENDUM

A discussion of the regional physical environment (geology, hydrogeology, etc.) is provided in 
Section 2.0 of the RFI report. Figures 2-1, 2-2, and 2-4 are updated in this addendum to show the 
location of the four additional SWMUs in relation to the physical environment at Fort McCoy.

D: \FTMCCOY2 'ADDl IS£C. 2 January 1995
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3.0 SAMPLING PROCEDURES ADDENDUM

3.1 INTRODUCTION ADDENDUM

The investigation of Landfills 7, 8, 9, and 10 involved chemical characterization of groundwater 
fi-om each SWMU. Groundwater samples were obtained from water table monitoring wells installed 
in the uppermost aquifer at each site, the unconsolidated aquifer.

Procedures for drilling, monitoring well installation, well development, hydraulic conductivity, and 
water level measurement at the 11 previously described SWMUs at Fort McCoy were described in 
the original RFI report. Procedures used for this addendum closely followed those procedures; any 
procedural differences are described in the following sections of this report addendum.

3.8 GROUNDWATER ADDENDUM

The groundwater investigation consisted of water table monitoring wells installed in boreholes 
followed by well development, hydraulic conductivity testing, water level measurement, and 
sampling. At each site, at least one well was installed upgradient of the landfill (in terms of 
groundwater flow direction) and the remainder were installed downgradient. Field forms and data 
are included in the appendices to this RFI Report Addendum.

3.8.1 Drilling

The boreholes were advanced using Diedrich D-50 and a Mobil B-57 drill rigs. Soils were 
continuously sampled at 2-foot intervals with a standard 2-inch diameter stainless steel split spoon 
advanced through 6 1/4-inch hollow stem augers. Procedures for soil description, sampling, and 
geotechnical analyses follow those presented in the RFI report. Drilling logs are included in 
Appendix E Addendum and geotechnical analyses are included in Appendix F Addendum.

A sample split from each interval was field screened for VOCs using a photoionization detector 
(PID). Because drilling occurred during cold weather in November and December, 1993, the 
samples were sealed in a plastic bag and placed in a heated truck for one-half hour to equilibrate to 
approximately 70 degrees Fahrenheit. The geologist then pierced the bag with a PID, agitated the 
sample, and recorded the maximum PID reading on the boring log.

3.8.2 Monitoring Well Installation

A total of 14 water table monitoring wells were installed at Landfills 7, 8, 9, and 10 (Table 3-4 
Addendmn). All of these wells were of the stick-up design and installed following procedures in 
accordance with Chapter NR 141 of the Wisconsin Administrative Code (WAC) as described in the 
RFI report. Detailed monitoring well construction logs (WDNR Form 4400-113A) are included in 
Appendix G Addendum and the well installations are summarized on Groundwater Monitoring Well 
Information Forms (WDNR Form 4400-89) included in Appendix H Addendum.
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TABLE 3-4 ADDENDUM

GROUNDWATER MONITORING 
WELLS INSTALLED FOR 

FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

4
LANDFILL 7

Well Screen IntervaV Gradient

OW-144 8.0-18.0 Upgradient

OW-145 9.0-19.0 Downgradient

OW-146 9.0-19.0 Downgradient

LANDFILL 8

Well Screen Interval^ Gradient

OW-147 12.0 - 22.0 Downgradient

OW-148 8.0-18.0 Upgradient

OW-149 8.0-18.0 Downgradient

OW-150 6.0-16.0 Sidegradient

LANDFILL 9

Well Screen Interval’ Gradient

OW-151 30.5 -40.5 Upgradient

OW-152 24.5 - 34.5 Downgradient

LANDFILL 10

Well Screen Interval’ Gradient

OW-154 12.0-22.0 Sidegradient

OW-155 13.0-23.0 Upgradient

OW-156 12.0-22.0 Downgradient

OW-157 14.0 - 24.0 Downgradient

OW-158 12.0 - 22.0 Downgradient

NOTES:

OW = Observation Well (Avater table well)
* Screen intervals are indicated in feet below ground surface.
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I At least one well at each site was installed upgradient of the landfill (in terms of groundwater flow 
direction) and one downgradient. Well locations were determined based on topography or on 
available groundwater flow direction information, and revised as water table elevations were 
determined in the field as monitoring well installation progressed. Three wells were installed at 
Landfill 7. Well OW-144 was upgradient of the site, and wells OW-145 and OW-146 were 
downgradient. At Landfill 8, four wells were installed: OW-148 was upgradient, OW-150 was 
sidegradient, and wells OW-147 and OW-149 were downgradient. At Landfill 9, one well, OW-151, 
was installed upgradient of the site and one well, OW-152, was installed downgradient. At 
Landfill 10, grormdwater gradients are low, and five wells were installed. Well OW-155 was 
installed upgradient, well OW-154 sidegradient, and wells OW-156, OW-157, and OW-158 were 
installed downgradient.

3.8.3 Well Development

All of the wells were developed a minimum of 24 hours after annular space seal installation. 
Development data were documented on WDNR Monitoring Well Development Forms 
(Form 4400-113B) and are included in Appendix I Addendum.

Development consisted of alternately surging and purging each well for a minimum of 15 minutes 
using a bailer, followed by removing five well volumes of water using an electric powered Keck 
pump or Grundfos submersible pump, and then repeating this procedure once.

Four wells were extremely slow to recharge and were purged dry during development. These wells 
were OW-147, OW-148, and OW-149 at Landfill 8, and OW-151 at Landfill 9. The lower recharge 
rates can be attributed to: finer grained alluvium that classifies as SP-SM, poorly graded sand with 
silt, in the screen intervals of OW-148 and OW-151; the presence of lean clays (CL) in portions of 
the screen intervals of OW-148 and OW-149; and the presence of partially cemented fine-grained 
sandstone in the screen interval of OW-147 and OW-149. These differences in the alluvium and 
bedrock are related to the fact that Landfills 8 and 9 are located near the edge of the LaCrosse River 
valley where the alluvium differs in texture from that in the central part of the valley, and the 
sandstone bedrock is shallower. These four wells were developed using a bailer instead of a pump. 
The wells were purged until a minimum of five well volumes had been removed and the 
conductivity, pH, and temperature had stabilized. The turbidity in these four wells was noticeably 
reduced, but the water was still slightly turbid when development ceased and when sampling 
occurred.

The initial and final well volume water samples from each well were photographed with suitable 
lighting to demonstrate the clarity of the water. White sheets of paper were used for background in 
these photographs, and the sheets included the following information: well designation, date, time, 
project number, and well volume purged. These photographs are part of the project file kept for the 
RFI/CMS. The nephelometric turbidity of the final development purge water was measured in 
accordance with ASTM D1889.
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TABLE 3-5 ADDENDUM

SUMMARY OF GROUNDWATER SAMPLING ACTIVITIES
FORT MCCOY RFI 

MONROE COUNTY, WISCONSIN

Wells Samples Parameters Methods
Sample
Round

Landfill 7 TCL VOA SW-846 8260 1
TCLBNA SW-846 3510/8270

OW-144 TAL Metals (total) SW-846 6010/7041/7061/7421/7470/7741/7841
OW-145 PCB/Pesticides SW-846 3510/8080
OW-146 0-P Pesticides SW-846 8140

Herbicides SW-846 8150
Water Quality EPA 340.2/365.2/410.1/353.3/310.1/375.4/325.3/160.1

Landfill 7 TCL VOA SW-846 8260 2
TCL BNA SW-846 3510/8270

OW-144 TAL Metals (total) SW-846 6010/7041 /7060/7421/7470/7740/7841
OW-145 PCB/Pesticides SW-846 3510/8080
OW-146 0-P Pesticides SW-846 8141

Herbicides SW-846 8150
Water Quality EPA 340.2/365.4/410.4/353.2/310.1/375.4/160.1

SW-846 9252

Landfill 8 TCL VOA SW-846 8260 1
TCLBNA SW-846 3510/8270

OW-147 TAL Metals (total) SW-846 6010/7041/7061/7421/7470/7741/7841
OW-148 PCB/Pesticides SW-846 3510/8080
OW-149 0-P Pesticides SW-846 8140

Herbicides SW-846 8150
Water Quality EPA 340.2/365.2/410.1/353.3/310.1/375.4/325.3/160.1

Landfill 8 TCL VOA SW-846 8260 2
TCLBNA SW-846 3510/8270

OW-147 TAL Metals (total) SW-846 6010/7041/7060/7421 /7470/7740/7841
OW-148 PCB/Pesticides SW-846 3510/8080
OW-149 O-P Pesticides SW-846 8141

Herbicides SW-846 8150
Water Quality EPA 340.2/365.4/410.4/353.2/310.1/375.4/160.1

SW-846 9252

Landfill 9 TCL VOA SW-846 8260 1
TCLBNA SW-846 3510/8270

OW-151 TAL Metals (total) SW-846 6010/7041 /7061 /7421 /7470/7741/7841
OW-152 PCB/Pesticides SW-846 3510/8080

O-P Pesticides SW-846 8140
Herbicides SW-846 8150

Water Quality EPA 340.2/365.2/410.1/353.3/310.1/375.4/325.3/160.1
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I TABLE 3-5 ADDENDUM (Continued)

SUMMARY OF GROUNDWATER SAMPLING ACTIVITIES
FORT MCCOY RFI 

MONROE COUNTY, WISCONSIN

Wells Samples Parameters Methods
Sample
Round

Landfill 9 TCL VOA SW-846 8260 2
TCL BNA SW-846 3510/8270

OW-151 TAL Metals (total) SW-846 6010/7041/7060/7421/7470/7740/7841
OW-152 TAL Metals (dissolved) SW-846 6010/7041/7060/7421/7470/7740/7841

PCB/Pesticides SW-846 3510/8080
O-P Pesticides SW-846 8141

Herbicides SW-846 8150
Water Quality EPA 340.2/365.4/410.4/353.2/310.1/375.4/160.1

SW-846 9252

Landfill 10 TCL VOA SW-846 8260 1
TCL BNA SW-846 3510/8270

OW-155 TAL Metals (total) SW-846 6010/7041/7061/7421/7470/7741/7841
OW-156 PCB/Pesticides SW-846 3510/8080
OW-157 O-P Pesticides SW-846 8140
OW-158 Herbicides SW-846 8150

Water Quality EPA 340.2/365.2/410.1/353.3/310.1/375.4/325.3/160.1

Landfill 10 TCL VOA SW-846 8260 2
TCL BNA SW-846 3510/8270

OW-154 TAL Metals (total) SW-846 6010/7041/7060/7421 /7470/7740/7841
OW-155 PCB/Pesticides SW-846 3510/8080
OW-156 O-P Pesticides SW-846 8141
OW-157 Herbicides SW-846 8150
OW-158 Water Quality EPA 340.2/365.4/410.4/353.2/310.1/375.4/160.1

SW-846 9252

NOTES:

OW Indicates a water table well (observation well).
TCL VOA Target Compound List volatile organic analytes.
TCL BNA Target Compound List base neutral-acid extractable compounds.
TAL Metals Target Analyte List metals.
PCB/Pesticides Polychlorinated biphenyls and organo-chlorine pesticides.
O-P Pesticides Organo-phosphorus pesticides.
Water Quality Fluoride, total phosphate, chemical oxygen demand, nitratefnitrite, total alkalinity, sulfate, chloride, total dissolved solids.
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3.8.4 Groundwater Sampling

Groundwater was sampled from twelve of the 14 new monitoring wells during the Round 1 
sampling, and thirteen of the wells during the Round 2 sampling. Table 3-5 Addendum lists, by 
SWMU, the wells that were sampled and the parameters for which the samples were analyzed. The 
two wells that were not sampled during the Round 1 sampling were OW-150 at Landfill 8 and 
OW-154 at Landfill 10. OW-150 was not sampled during the Round 2 sampling. Evaluation of 
groundwater flow directions after well installation indicated these wells would not provide 
information on the landfills' potential impact on groundwater quality; OW-150 is located 
sidegradient of Landfill 8 and OW-154 is located sidegradient of Landfill 10. Because of the low 
groundwater gradients at Landfill 10, there was question whether OW-154 was truly sidegradient, 
so it was sampled during Round 2.

Prior to sampling each well, the well cap was removed and the well head monitored for organic 
vapors using a PID. There were no PID detections at the well heads during the investigations of 
Landfills 7, 8, 9, and 10.

Depth to water and depth to bottom of the well measurements were taken and used to calculate the 
volume of water in each well. When purging the well, at least five weU volumes were removed from 
the well using a Keck pump, a Grundfos pump, or a stainless steel bailer. At the start of pumping 
and after each well volume, pH, conductivity, temperature, and turbidity of the water were measured 
and recorded. Purging was continued until three consecutive readings had stabilized to +0.1 pH, 
+10 percent conductivity, and ±0.5 degrees C. The total volume of water removed during the 
pinging process was recorded. A headspace analysis was also performed with the PID on the 
groundwater from each well and recorded. There were no PID detections from the groundwater 
sampled from wells at Landfills 7, 8, 9, and 10 during either the Round 1 or Round 2 sampling.

Following completion of the purging process, the groundwater was collected in ^propriate sample 
bottles and preserved for the analyses as required in the Quality Assurance Project Plan. The 
samples were stored with ice in a cooler until relinquished to the sample coordinator.

After completion of groundwater sampling at each well, the pump or bailer was removed from the 
well and decontaminated. Pump decontamination was completed by pumping 10 gallons of tap 
water followed by 5 gallons of deionized water through the pump. The outer parts of the pump and 
the water level indicators were rinsed -with tap water followed by rinsing ivith deionized water. 
Bailers were decontaminated by washing with a detergent, followed by a rinse with tap water, 
deionized water, isopropanol, and deionized water. The well purge water and decontamination 
water, except for the isopropanol and subsequent rinse, were allowed to drain into the soil 
downgradient of the well. The isopropanol and subsequent rinse were collected and turned over to 
Fort McCoy for disposal.

3.8.5 Hydraulic Conductivity

The hydraulic conductivity of the screened interval for each well installed at Landfills 7, 8,9, and 10 
was determined by the rising head slug test method described in the original RFI. In each well, three 
rising head tests were performed.

A
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Drawdown versus time plots were produced by the Bouwer and Rice (1976) method using 
AQTESOLV computer software (Geraghty and Miller, 1991). Drawdown versus time was plotted 
on a semi-logarithmic graph for analysis. Selection of data to be used for each analysis was chosen 
by a geologist in order to disregard early or late time data that did not represent the true aquifer 
properties. The selection of the appropriate segment was done using the method of Bouwer and Rice 
(1976).

A straight line was fit to the selected data using the Marquardt nonlinear least-squares analysis 
provided in the computer software. Statistical parameters such as the correlation matrix, standard 
error of the estimated aquifer parameters, and evaluation of the residual statistics were used to judge 
the fit of the straight line to the field data. In most cases, these statistical factors suggest the field 
data closely approaches a linear plot, which indicates that the tests were performed correctly and the 
assumptions of the test method were met. AQTESOLV results and plots are provided in Appendix J 
Addendum.

3.8.6 Water Level Measurements

Water level measurements were taken in all of the wells installed at Landfills 7, 8, 9, and 10. The 
measurements were taken and recorded following procedures presented in the original RFI. Water 
level measurements for Landfills 7, 8,9, and 10 are included in Appendix K Addendum.
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4.0 HUMAN HEALTH ASSESSMENT ADDENDUM

Because the data collected for Landfills 7, 8, 9 and 10 are not sufficient to support a baseline risk 
assessment, the data are compared to risk-based concentrations (RBCs) developed by the USEPA, 
Region 3 as a means of assessing relative human health risks for sites not on the National Priority 
List. Use of this list has been permitted by USEPA for various entities to provide a means to 
determine if a site may require further investigation or evaluation for possible corrective measures 
(USEPA, Region 3, RBC Update memo, third quarter, 1994).

For purposes of this report, RBCs are used along with WAC NR140 standards to determine whether 
or not corrective action may be required for each SWMU. RBCs are environmental concentration 
limits for chemicals calculated to protect human populations against carcinogenic or noncarcinogenic 
efiects under specified exposure conditions. For noncarcinogens, the RBCs are the concentrations 
which yield a Hazard Index (HI), the ratio between a calculated exposure level of a chemical and the 
established health criteria, of lE+00 (1) for a future adult resident exposed under reasonable 
maximum exposure (RME) conditions, the maximum exposure that an individual would reasonably 
be expected to experience at the site. For carcinogens, the RBCs are equal to the concentrations 
which yield cancer risks of lE-06 (1 in a million). For chemicals that are carcinogens and 
noncarcinogens, the RBCs are the lower of value of the carcinogenic and noncarcinogenic RBCs for 
a given risk level. These RBCs assume standard exposure levels, and take into account exposure 
through both ingestion as a drinking water source and through inhalation of VOCs released from 
groundwater during household uses. The RBCs assume no chemical additivity to the target risk. A 
copy of the USEPA Region 3 third-quarter 1994 RBC list is provided in Appendix S.
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20.0 LANDFILL?

20.1 SITE BACKGROUND
Landfill 7 is located in the SE 1/4 of the NW 1/4 of Section 13, T18N, R3W, Monroe County, 
Wisconsin. As shown on Figure 20-1, this area is located south of the closed main sanitary 
landfill (Closed Landfill 5), north of Closed Landfill 4, east of Fire Training Bum Pit 1, and west 
of former Closed Landfill 6. Landfill 7 is located approximately 1,800 feet east of Squaw Creek.

Landfill 7 was discovered during grading and earth moving work at the northwest comer of the 
Consolidated Maintenance Facility (CMF) in May 1993. Municipal-type refuse was observed, such 
as glass soda bottles and aluminum cans. Also exposed during a site visit by SEC Donohue, Inc. 
(now RUST E&I) personnel in October of 1993 were assorted electrical and transformer parts, 
five-gallon fuel cans and unknown chemical cans and drums, an automobile exhaust manifold, 
muffler, distributor, and spark plug wires, mbber inner tubes, one dummy rocket round, and animal 
bones. Test pits excavated during the grading and earth moving work in early 1993 indicated that 
the bottom of the municipal refuse occuired at depths up to 18 feet below the ground surface.

There are no records of when this landfill was operable. Aerial photographs suggest landfill activity 
took place sometime between 1950 and 1964. The area is shown in native vegetation on the 1939 
and 1950 photographs. The next available aerial photograph, dated Jime 3,1964, shows the area as 
bare, graded groirnd. The first landfill trench at Closed Landfill 5 is also evident on this photograph. 
Subsequent aerial photographs fi'om 1970,1978,1987, and 1992 show the Landfill 7 area vegetated 
with grass and small trees.

Interviews with past and present Fort McCoy employees (personal communication to Tim Kemmis 
and Connie Kelly, RUST E&I, October, 1993) provided limited information about the site. One 
interviewee stated that the Landfill 7 area was used before his employment in 1960, a time period 
consistent with that interpreted fi-om the aerial photographic information. Other interviewees 
recalled that waste disposal in the Landfill 7 area had consisted of general refuse, including food and 
animal carcasses, concrete, steel posts in concrete, and burned lumber.

20.2 PHYSICAL FEATURES

20.2.1 Site Setting

Landfill 7 is located in a nearly level area at the northwestern comer of the CMF parking lot, directly 
east of the fence for the Equipment Concentration Site (ECS) parking lot and Fire Training Bum 
Pit 1. The site is vegetated with grasses and small herbaceous forbs. In places a few shallow, open 
trenches dug to investigate the landfill are present.

20.2.2 Topography and Drainage

The land surface of Landfill 7 is relatively flat with a slight slope west toward Squaw Creek, with 
less than 2.5 feet of relief from observation well OW-144, shown on Figure 20-2, to OW-146. The
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surficial materials are permeable sands, and infiltration of rainwater predominates over overland 
flow.

20.2.3 Surficial Soils

The Landfill 7 area is mapped as the Tarr series soil (USDA, 1984). The Tarr series generally occurs 
on stream terraces, such as this site on a terrace of Squaw Creek, and on valley slopes. The natural 
soils were likely excavated or disturbed where landfilling has occurred. Tarr series soils were 
described in Section 2.3 of the RFI report.

20.2.4 Geology

Only one stratigraphic unit. Quaternary alluvium, was encountered during installation of observation 
wells OW-144, OW-145, and OW-146 at Landfill 7. The alluvium was predominantly a 
fine-to-medium grained, poorly graded sand classified as SP in the Unified Soil Classification. 
Locally there were beds of slightly siltier sand that classified as poorly graded sand with silt 
(SP-SM) or silty sand (SM)(see boring logs presented in Appendix E Addendum).

20.2.5 Hydrogeology

Three water table observation wells were installed at Landfill 7: OW-144, the upgradient well; and 
OW-145 and OW-146, the two downgradient wells (Figure 20-2). These three wells were installed 
to detect possible groundwater contamination associated with the landfill, to measure groimdwater 
elevations to determine the groimdwater gradient and flow direction, and to determine the aquifer 
hydraulic conductivity for a linear flow velocity calculation.

Landfill 7 is located in a groundwater recharge area. The water table is approximately 11 to 12 feet 
below the ground surface, and groundwater flow is west toward Squaw Creek (Figure 20-2).

The field hydraulic conductivity (K) for the alluvium ranges from 0.0075 to 0.0097 cm/sec with a 
geometric mean of 0.0084 cm/sec. The average linear flow velocity is 0.00042 cm/sec using a 
gradient of 0.01 fl/ft, an average K value of 0.0084 cm/sec, and a porosity of 0.2 cmVcm^

20.3 SITE CONCEPTUAL MODEL

The conceptual model for this site is shown on Figure 20-3. The primary contaminant source at 
Landfill 7 is assumed to be the buried waste. The ground surface is nearly level, the soil is sandy 
and permeable, and surface runoff is negligible. No landfill cap or liner appears to have been 
installed. The most likely release mechanism would, therefore, occur firom vertical infiltration of 
precipitation through surface soils, leaching through the waste, and mixing of the leachate with 
groundwater flowing laterally beneath the site. The groundwater has a general flow west toward 
Squaw Creek approximately 1800 feet to the west vriiere contaminants could be released to potential 
receptors. Because groundwater flow is the main transport mechanism, downgradient groundwater 
sampling provides an indication of contaminant migration fi-om the site.
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20.4 SAMPLING ACTIVITIES

Sampling at Landfill 7 consisted of collecting groimdwater samples to determine if a release of 
contamination from the waste had impacted groundwater. One upgradient and two downgradient 
water table observation wells were installed at locations adjacent to and outside of the landfill area. 
The groundwater monitoring wells were installed, developed and sampled as described in Section 3 
of the RFI report and Section 3 Addendum of this report. Groundwater samples were submitted for 
analyses of VOCs, SVOCs, TAL metals, PCBs, pesticides, herbicides, organophosphorus pesticides, 
and water quality parameters. The analytical results from groundwater sampling are described in 
Section 20.5.

20.5 GROUNDWATER ANALYTICAL RESULTS

This section summarizes groundwater analytical data collected from Landfill 7. Complete analytical 
data are included in Appendix Q-11. Samples were successfully analyzed and the data are 
acceptable. Detections of some inorganic and water quality parameters may be biased, either high 
or low, because the same compounds were detected in method and/or field blanks. Data quality of 
Landfill 7 groundwater samples is discussed in Section 24.

Landfill 7 groimdwater sampling locations are shown on Figure 20-2. Monitoring Well OW-144 
is upgradient and monitoring wells OW-145 and OW-146 are downgradient of the landfill. 
Table 20-1 summarizes the analytical data for these wells. Only detected parameters and 
corresponding values qualified as usable are included in the table.

Six VOCs, acetone, benzene, ethyl benzene, methylene chloride, toluene, and xylenes were detected 
in wells at the site. Acetone and methylene chloride are common laboratory contaminants, and their 
presence in field samples at concentrations less than 10 times that found in field and laboratory 
blanks is considered a false positive. This conclusion is supported by the fact that neither compound 
was detected during Round 2 sampling. Neither acetone nor methylene chloride will be considered 
further in the analysis of regulatory standards and human health assessment for this SWMU.

Benzene, ethyl benzene and xylene were only detected at downgradient well OW-145. Benzene was 
present at concentrations above the WAC NR 140 Public Health Preventive Action Limit (PAL) and 
Enforcement Standard (ES) (see Section 20.7 for a discussion of the WAC NR 140 groundwater 
standards). Ethyl benzene, xylene, and toluene were detected at concentrations less than the 
WAC NR 140 Public Health PALs.

Four SVOCs, 2-methylnaphthalene, acenaphthene, di-n-butylphthalate, and fiuorene were also 
detected at downgradient well OW-145 during one of the sampling rounds at concentrations near the 
detection limit. None of these analytes have listed regulatory standards.

Thirteen metals were detected in downgradient wells OW-145 and OW-146. Only three of these 
metals, mercury, lead, and silver, were present at concentrations that exceed the concentration in 
upgradient well OW-144 and that exceed the WAC NR 140 Public Health PAL (mercury) or ES 
(lead and silver); the mercury and silver detections were qualified J (estimated), however. Two 
metals, iron and manganese, were present at concentrations that exceed the concentration in
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TABLE 20-1

LANDFILL 7 GROUNDWATER 
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WlSCONSB<

OWI45 (9-19 ft)' OW146(9-19fl)
OW144 (Upgiadient)

(8-18 ft)
WACNR 140 Public 

Health Standards
Risk-Based Concenbations 

(RBC)

Round 1 Round 7 Round 1 Round 2
Round 1 

fDunlicate^
Round 2

Round 1 
(Rinaate 
Blank)

Round 2 
(Rinsate 
BlnnV^ Round 1 Round 2 PAI.*' ES" Non^' C"

VOLATILE ORGANIC COMPOUNDS (UR^)

Acetone 32B(10)'‘ NIX50)' lOBdO) NIX50) 42B(10) NIX50) 12B(10) NIX50) 37B(10) NIX50) 200 1,000 3,700

Benzene 6.4(1.0) 3.8(1.0) NIX1.0) NIX1.0) NIX1.0) NIX1.0) NIX1.0) NDd.0) NDd.0) NDd.O) 0.5 5 _ 0.36

Hthvl Benzene NIX0.5) 7.6(1.0) NIX0.5) NIX1.0) NIX0.S) NDd.O) N1X0.S) NDd.0) NIX0.5) NDd.O) 140 700 uoo _
Methvlene chloride 7.9BJ^8.0) NIX5.0) 7.4BK8.0) NIX5.0) 9.7B(8.0) NIX5.0) 82B(8.0) NIXS.0) 11B(8.0) NIX5.0) 15 150 _ 4.1

Toluene 3.8B(0.S) NDd.O) 3.2B(0.S) NIX1.0) 2.8B(0.5) NIX1.0) 3.0(0.5) NDd.0) NIX0.5) 1.9(1.0) 68.6 343 750

Xvicnes (total) 2.4(0.5) 14.(2.0) NIX0.S) NIX2.0) NIX0.5) NIX2.0) NIX0.5) ND(2.0) NIX0.5) NIX2.0) 124 620 12.000 _
SEMI-VOLATILE ORGANIC COMPOUNDS (u b4)

2-Methvlnaphthalene NIXIO) 18(5.0) NIXIO) NIX5.0) NDdO) NIX5.0) NDdO) NIX5.0) NDdO) NIX5.0) _ _ _ _
Acenapthene 1.3J(10) ND(5.0) R‘ NIX5.0) NDdO) NIX5.0) R NIX5.0) NDdO) NIX5.0) _ _ 2200 _
Di-n-butvlphthalate 1.6J(10) NIX5.0) NIXIO) NIX5.0) NDdO) NIX5.0) NDdO) NIX5.0) NDdO) NIX5.0) _ _ _ _
Fluorene 1.91(10) ND(5.0) NDdO) NIX5.0) NDdO) NIX5.0) NDdO) NIX5.0) NDdO) N1X5.0) _ 1,500 _
METALS (uBri)

Aluminum 1,000(100) 100(100) 310(100) NDdOO) 200(100) 100(100) NDdOO) NDdOO) 620(100) NDdOO) _ _ _ _
Barium 190(4.0) NDdOO) 200(4.0) NDdOO) 200(4.0) NDdOO) NIX4.0) NDdOO) 45(4.0) NDdOO) 400 2,000 2,600 _
Chromium 3.0B(5.0) NIXIO) 5.0B(5.0) NDdO) 7.0B(S.0) NDdO) 12(5.0) NDdO) NIX5.0) NDdO) 10 100 180 _
Cobalt 7.0Bf3.0^ NDf50> 5.0B(3.0) NIX501 3.0Bf3.0) NDf50> 5.0f3.0> NIVSOI 7.0B(3.0^ NDfSO^ _ _ 2.200 _
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TABLE 20-1 (Continued)

LANDFILL 7 GROUNDWATER 
FORT MCCOY Rn ADDENDUM 
MONROE COUNTY, WISCONSIN

OW14S(9-19ft)* OW146 (9-19 ft)
OW144 (Upgradient)

(8-18 ft)
WAC NR 140 Public 

Health Standards
Risk-Based Concentrations 

(RBC)

Round 1 Round 2 Round 1 Round 2
Round 1 

n^unlicate^
Round 2

Round 1 
(Rinsalc 
Blank)

Round2 
(Rinsate 
Blank) Round 1 Rnund 2 PAI.’’ FS'’ Non-C‘ C'

Copper NDflO) NIX20) 23BK10) ND(20) NIXIO) NIX20) 441(10) NIX20) NEKIO) NEK20) 130 1300 1,400 _
Lead 12(2.0) 20(3) 4.6B(2.0) 4(3) 2.3B(2.0) NIX3) 33(2.0) N1X3) 33 NEK3) 1.5 15 0.00037 _
Mercury 0231(0.2) 1.1B(02) ND(02) 1.3BK02) 0361(02) 1.3B(02) NIX02) 0.9(02) NEK02) 0.9B(02) 02 2 11

Selenium NIX1.0) 7(5) Nrxi.o) NIXS) NIX1.0) ND(5) NIXl.O) NEKS) NEK1.0) NEKS) 10 50 180

Silver NIX40) NIXIO) 190BK40) NLKIO) NIX40) NIXIO) 3701(40) NEKIO) NEK40) NEKIO) 10 50 180 _
Thallium NIX50) ND(2) NIX50) ND(2) NTX50) NIX2) 58(50) NEX2) NIX50) NEK2) _ _ _
Vanadium NIX3.0) NLXSO) 3.0(3.0) NIX50) NIX3.0) NIX50) 5.0(3.0) NIX50) NIX3.0) NEKSO) _ 260

WATER QUALITY PARAMETERS (mpd)

NitrateMtrite 0.56(0.1) 1 1.4(0.1) 0.60(0.1) 152(0.1)
1 0.59(0.1)

15(0.1) 1 NIX0.1) NEKO.l) NEKO.l) 03(0.1) 2 1 10
_ _

OW145 (9-19 ft)* OW146(9-19ft)
OW144G

(8-1
Jpgradient)
8 ft)

WACNR140PubUc 
Welfare Standards

Risk-Based C 
(RI

ktncentiations
3C)

Round 1 Round 2 Round 1 Round 2
Round 1 

fDunlieate')
Round 2

Round 1 
(Rinsate 
Blank)

Round 2 
(Rinsate 
Blank) Round 1 Round 2 PAL‘ FS** Non-C' C'

METALS (upd)

Iron 15,000(200) 32.500(100) 440(200) 3200(100) 320(200) 3300(100) NIX200) NEKIOO) 650(200) 300(100) 150 300

Manganese 1,400(3.0) 3.620(10) 210(3.0) 1,430(10) 220(3.0) 1,410(10) NIX3.0) NEKIO) 340(3.0) 30(10) 25 50 180

Zinc 560T501 490Bf20> 590Bf50^ 560Bf20^ sooBrso") 490Bf20'» SlOfSO) 460f20) 550(50) 500B(20) 2.500 5 000 11.000 _
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TABLE 20-1 (Continued)

LANDFILL 7 GROUNDWATER 
FORT MCCOY Rn ADDENDUM 
MONROE COUNTY, WISCONSIN

OW145 (9-19 ft)* OW146(9-19ft) OW144 (Upgradient)
(8-18 ft)

WACNR140PubUc 
Welfare Standards

Risk-Based Concentrations 
(RBC)

Round 1 Round 1 Round 2
Round 1 

rOunlicate^
Round 2

Round 1 
(Rinsate 
Rlankl

Round 2 
(Rinsate 
Blank) Round 1 Round 2 PAI.‘ ES*’ Non^' C'

WATER QUALITY PARAMETERS (mg/l)

AUcalinitv 190(5.0) 146(2) 150(5.0) 98(2) 150(5.0) 93(2) 5(5.0) NIX2) 46(5.0) 18(2) _ __ _
Chemical Oxyaen Demand 36(8) 381(10) 16(8) NIXIO) 12(8) NIXIO) NIX8) NIXIO) 9.5(8) NIXIO) _ _
Chloride S.U1.0) ND(2) 2.5(1.0) ND(2) 3.0(1.0) NIX2) NIX1.0) ND(2) 1.0(1.0) NIX2) 125 250 _ _
Phosphate, total O.UO.l) NIXO.l) NIX0.1) NIXO.l) O.KO.l) 0.K0.1) NIXO.l) NIX0.1) 012(0.1) NIX0.I) _ __
Total Dissolved Solids 320fl0) 232(2) 180BO0) 180(2) 230B(10) 2041(2) 160(10) 8.1(2) 62(10) 60(2) _ _ _ _
Sulfate NDfl.0) NIXIO) 9.4B(1.0) NIXIO) 9.1B(1.0) NIXIO) 2.0(1.0) NIXIO) 4.K1.0) NIXIO) 125 250

NOTES;

' Depth interval of well screen.
‘ PAL = Preventive Action Limit; ES " Enforcement Standard (effective Mareh 1994).
° Non-C Non-Carcinogenic Risk-Based Concentration; C ^ Carcinogenic Risk-Based Concentration (I0'‘ Risk).
'* B indicates analyte detected in method or field blank; detection limit given in parentheses.
‘ ND indicates not detected; detection limit given in parentheses.
' - indicates no standard available.
* J indicates estimated value, see discussion in Section 24.0.
'' R indicates data is unusable.
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I

upgradient well OW-144 and that exceed the WAC NR 140 Public Welfare PAL and ES. In 
upgradient well OW-144, lead was present during the Round 1 sampling at a concentration that 
exceeded the WAC NR 140 Public Health PAL, and iron and manganese were present at 
concentrations that exceeded the WAC NR 140 Public Welfare PAL and ES, iron for both sampling 
rounds and manganese for Round 1 only. The standards for iron and manganese, however, are based 
on aesthetic characteristics of groimdwater used for drinking and not on public health concerns. 
Mercury and zinc were detected in all samples during Round 2 sampling. Further investigation 
indicates that these are contaminants introduced in Round 2 sampling (see Section 24 and 
Appendix T).

Water quality parameters alkalinity, chemical oxygen demand, nitrate/nitrite nitrogen, chloride, total 
dissolved solids, and sulfate were detected at higher concentrations in the downgradient wells than 
in the upgradient well. The concentration of nitrate/nitrite nitrogen in well OW-146 during Round 2 
sampling exceeded the WAC NR 140 Public Health PAL.

20.6 CONTAMINATION EVALUATION

20.6.1 Nature and Extent

I

Groundwater samples collected downgradient of Landfill 7 contained detectable levels of benzene, 
ethyl benzene, xylene, 2-methylnaphthalene, acenaphthalene, di-n-butylphthalate, fluorene, 
chromium, copper, selenium, vanadium, and silver which were not observed in the upgradient 
monitoring well samples. Most metals detected in the Landfill 7 samples are naturally occurring in 
groundwater. A concentration difference less than an order of magnitude (i.e., a ten-fold difference) 
between samples may not represent an appreciable increase relative to background concentrations. 
Slight variations may be due to natural groimdwater fluctuations, or sampling and laboratory 
procedures. Thus, if downgradient metal concentrations are greater than, but within an order of 
magnitude of upgradient concentrations or quantitation limits, the increase may not be attributable 
to the SWMU being investigated at Landfill 7. The only metals for which the downgradient 
concentrations are more than an order of magnitude greater than either the upgradient concentration 
or the quantitation limit are iron and manganese. The data suggest, therefore, that while some 
migration of certain chemicals fi'om Landfill 7 may be occurring, this migration is minimal relative 
to upgradient concentrations.

Five metals, iron, lead, manganese, mercury, and silver are present in downgradient wells at 
concentrations that exceed the concentration in upgradient well OW-144 and the WAC NR 140 
Public Health PAL (mercury) and ES as well (lead and silver) or the Public Welfare PAL and ES 
(iron and manganese). Iron, lead, and manganese are also present in the upgradient well at 
concentrations that exceed the WAC NR 140 Public Health PAL (lead) and Public Welfare PAL and 
ES (iron and manganese).

20.6.2 Contaminant Fate and Transport

Transport of metals occurs primarily when metals are in solution. Metals can move as precipitated 
solids, but this migration is minimal under most environmental conditions. Once in solution, metals 
tend to migrate with groundwater flow or to migrate through groundwater in response to
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concentration gradients. Soil properties, such as clay content, organic matter, and cation exchange 
capacity may retard metal migration. The sandy aquifer at Fort McCoy, however, has reduced 
capacity to retard contaminant migration.

Precipitation and adsorption of metals also depends on the pH and redox potential of the 
groundwater. Conditions favoring ionic reduction of chemical species (reduction of the compound's 
valence state) are generally found in low oxygen and acidic environments. Groundwater pH at 
Landfill 7, recorded after well development, is slightly acidic. Under reducing conditions, the ihore 
mobile and soluble form of iron dominates. Also, the more mobile and toxic forms of mercury, 
elemental and alkylated mercury, dominate under reducing conditions. Lead has a particularly 
strong affinity for cation exchange sites and most lead precipitates at pH values greater than 6 
(USEPA, 1990). The low cation exchange capacity and groundwater pH near 6 at Fort McCoy favor 
increased lead mobility at the site. Metals present near the top of the water table may precipitate and 
redissolve with the changing wetness/dryness and oxidation potential as the water table fluctuates.

Benzene below the ground surface is highly soluble and will leach to groundwater. It may be subject 
to biodegradation in shallow groimdwater under aerobic conditions, but probably not under 
anaerobic conditions (Howard, 1991). Xylene is moderately mobile and may also leach to 
groundwater. Retardation factors, such as organic matter, are not present at Fort McCoy to 
significantly limit migration. There is some evidence that xylene may biodegrade under aerobic and 
denitrifying conditions (Howard, 1991). The majority of benzene and xylene which leaches into 
groundwater is likely to migrate with the groundwater.

I

I

2-methylnaphthalene, di-n-butylphthalate, acenaphthene, and fluorene are polyaromatic 
hydrocarbons (PAHs). PAHs do not usually exhibit high subsurface mobility because of low water 
solubility and strong adsorption to organic matter. Di-n-butylphthate also has a low water solubility 
and strong affinity to organic matter. The low organic content in the Fort McCoy soil, however, 
minimizes potential adsorption of these SVOCs. Their low solubilities serve to minimize 
groimdwater concentrations.

20.7 REGULATORY REQUIREMENTS

The primary regulatory considerations for groundwater at Landfill 7 are the WAC NR 140 Public 
Health and Public Welfare Preliminary Action Levels (PALs) and Enforcement Standards (ESs). 
The Public Health PALs and ESs set requirements regulating contaminants in groundwater, whereas, 
the Public Welfare PALs and ESs relate to noxious non-toxic constituents that affect such things as 
odor and color. The PALs provide points of standards application, indicating water quality criteria 
to be met at a facility if an aquifer is used for drinking or other purposes, or if groundwater 
contaminants migrate beyond the facility boundary. The ESs are set at higher concentrations than 
the PALs, and are indicative of more urgent contaminant concern and may provide a level at which 
the Wisconsin Department of Natural Resources (WDNR) requires immediate action.

Table 20-1 lists the PALs and ESs for parameters detected in groimdwater. The WDNR may decide, 
on a case-by-case basis, to waive a PAL for a parameter if the ES is not exceeded. The parameters 
detected in groundwater at Landfill 7 at concentrations greater than the Public Health PAL or ES are
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shown on Table 20-2, and the parameters detected at concentrations greater than the Public Welfare 
PAL or ES are shown on Table 20-3.

I s

I

I

I i

It should be noted iron and manganese are Public Welfare parameters. Benzene, lead, mercury, 
silver, and nitrate/nitrite are Public Health parameters.

20.8 HUMAN HEALTH ASSESSMENT

Table 20-1 lists the risk-based concentrations (RBCs) for parameters detected in Landfill 7 
downgradient groundwater samples. Detected parameters are not included if no RBC was 
developed, either because toxicity information is not available or because the parameter is considered 
nontoxic. The carcinogenic or non-carcinogenic RBCs were exceeded for four compounds. 
Benzene was detected only at downgradient well OW-145, but at concentrations for both sampling 
rounds above the carcinogenic RBC. Lead was detected above the non-carcinogenic RBC at 
upgradient and downgradient wells for both sampling rounds. Manganese was detected at 
concentrations above the non-carcinogenic RBC at upgradient well OW-144 during Round 1 and 
at downgradient wells OW-145 and OW-146 for both sampling rounds. Silver was detected only 
at downgradient well OW-146 during Round 1 sampling and qualified as J (estimated), but the 
concentration exceeded the non-carcinogenic RBC.

20.9 CONCLUSIONS AND RECOMMENDATIONS

Groundwater samples were collected from two downgradient and one upgradient monitoring well 
at Landfill 7. Table 20-4 presents the chemicals of concern, based on analysis of the groundwater 
data. Downgradient concentrations of benzene, lead, mercury, silver, and nitrate/nitrite nitrogen 
exceed WAC NR 140 Public Health standards and are thus of concern. Iron is not considered a 
chemical of concern because the standard exceeded is a Public Welfare standard, which is based on 
aesthetic drinking water concerns rather than health concerns, and because the standard was 
exceeded in both upgradient and downgradient wells.

Manganese exceeds the noncarcinogenic RBC for that analyte and, therefore, is a chemical of 
concern. It should be noted that manganese was detected in the upgradient well and its source may 
not be Landfill 7, but may reflect natural conditions. Benzene, besides being detected above Public 
Health standards in downgradient well OW-145 during both sampling roimds, also exceeded the 
carcinogenic RBC. Lead concentrations in both the upgradient and downgradient wells exceeded 
the non-carcinogenic RBC. Silver, although only detected in downgradient well OW-146 diiring 
Round 1 sampling and qualified as J (estimated), was detected at a concentration above the non- 
carcinogenic RBC. Figure 20-4 shows the areal distribution of Landfill 7 chemicals of concern.

Consideration of long-term groundwater monitoring for Landfill 7 is recommended to track 
groundwater conditions. If groundwater conditions change, further evaluation may warrant future 
corrective action or result in a reduction of monitoring requirements. Additional action is not 
recommended because the area is not currently, nor is it anticipated to be, used for residential 
purposes. In addition, NR 812.08 prohibits the installation of water supply wells within 1,200 feet 
of a solid waste site. No residential populations are located nearby, and no such areas are planned. 
Furthermore, groundwater from Landfill 7 is not used for potable drinking water, and groundwater
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TABLE 20-2

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC HEALTH STANDARDS 

LANDFILL 7
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

Parameter Public Health PAL Exceeded Public Health ES Exceeded

Benzene Downgradient (OW-145 only) Downgradient (OW-145 Round 1 
only)

Lead Upgradient (Round 1 only) and 
downgradient

Dovragradient (OW-145 Round 2 
only)

Mercury Downgradient (Round 1; also in 
rinsate blank)

Silver Downgradient (OW-146 Round 1 
only; also in rinsate blank)

Downgradient (OW-146 Round 1 
only; also in rinsate blank)

Nitrate/Nitrite
Nitrogen

Downgradient (OW-146 Round 2 
only)

1
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TABLE 20-3

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC WELFARE STANDARDS 

LANDFILL?
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

■ Parameter Public Welfare PAL Exceeded Public Welfare ES Exceeded

Iron Upgradient and downgradient (all Upgradient and downgradient (all
1 wells) wells)

Manganese Upgradient and downgradient (all Upgradient (Round 1 only) and
wells) downgradient
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TABLE 20-4

CHEMICALS OF CONCERN 
LANDFILL 7

FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

Chemical Reason for Concern

Benzene Exceeds WAC NR 140 Public Health PAL and ES and 
carcinogenic RBC (downgradient well OW-145 only)

Lead Exceeds WAC NR 140 Public Health PAL (all wells) and ES 
(downgradient well OW-145 only)

Manganese Exceeds noncarcinogenic RBC (all wells except upgradient 
well OW-144 for Round 2)

Mercury Exceeds WAC NR 140 Public Health PAL (downgradient 
wells OW-145 and OW-146 field duplicate Round 1 only, but 
also in rinsate blank)

Silver Exceeds WAC NR 140 Public Health PAL and ES 
(downgradient well OW-145 Round 1 only and also in rinsate 
blank)

Nitrate/Nitrite Nitrogen Exceeds WAC NR 140 Public Health PAL (downgradient well 
OW-146 Round 2 only)

I

I
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CHEMICAL ROUND 1 ROUND 2
BENZENE 6.4 UG/L 3.8 UG/L
LEAD 12 UG/L 20 UG/L
MANGANESE 1400 UG/L 3620 UG/L
MERCURY 0.23J UG/L I.IB UG/L
SILVER ND (40) ND (10)
NITRATE/
NITRITE 560 UG/L 1400 UG/L

CHEMICAL ROUND 1 ROUND 2
BENZENE ND (1.0) ND (1.0)
LEAD 3.3 UG/L ND (3.0)
MANGANESE 340 UG/L 30 UG/L
MERCURY NO (0.20) O.BB UG/L
SILVER NO (40) NO (10)
NITRATE/
NITRITE NO (100) NO (300)

mOW-144 'X

CHEMICAL ROUND I ROUND 2
BENZENE NO (1.0)
LEAD 4. SB UG/L
MANGANESE 210 UG/L 1430 UG/L
MERCURY (0.20) I.3BJ UG/L
SILVER I90BJ UG/L
NITRATE/
NITRITE SOO UC/L 15200 UG/L

E

I

wrnrmmuaa ft 
dmtrr f •ttdhtaamu

Io

ISO'300'

CHEMICAL ROUND 1 ROUND 2
BENZENE NO (1.0) NO (1.0)
LEAD 3.3 UC/L NO (3.0)
MANGANESE 340 UC/L 30 UC/L -
MERCURY ND (0.20) O.BB UG/L
SILVER ND (40) ND (10)
NITRATE/
NITRITE ND (100) NO (300)

APPROXIMATE SCALE

OW-144

(0.20)

leceno

GROUNDWATER FLOW DIRECTION 
ESTIMATED LIMITS OF WASTE

GROUIOWATER MONITORING WELL 
AND CONCENTRATION OF 
CHEMICAL OF CONCERN

NOT DETECTED

DETECTION LIMIT IN UG/L
ESTIMATED

DETECTED IN METHOD BLANK 
OR FIELD BLANK
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D)
■a

■g?
o
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flow direction, as measured from two rounds of sampling, indicate that groundwater at Landfill 7 
is not part of the zone of influence for Fort McCoy production wells, as the flow direction is away 
from the production wells. Based on the available information. Landfill 7 is recommended to not 
be included in the CMS at this time.
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21.0 LANDFILLS

21.1 SITE BACKGROUND

Landfill 8 is located in the NW 1/4 of the NW 1/4 of Section 27, T18N, R3W, Monroe County, 
Wisconsin. As shown on Figure 21-1, this area is located at the western edge of Fort McCoy, 
approximately 3,200 feet west of the La Crosse River. The site is a small opening bordered by 
woods.

After reports of isolated dumping along the western facility boundary and a field inspection with 
private citizen Bob Smith on April 20,1993, Fort McCoy initiated a preliminary investigation to 
determine the presence and nature of potential suspected SWMUs (US ACE, 1993; Appendix R), and 
Landfill 8 was verified adjacent to and north of Buckley Court Road.

To determine the limits of waste and investigate this site, three trenches extending beyond the limits 
of waste were excavated by Fort McCoy on July 20,1993 (Appendix R). The waste was determined 
to be covered by approximately 12 inches of topsoil and to extend up to 3.2 feet below the ground 
surface. Some of the waste identified during the trenching included glass jars and bottles, metal 
cans, wire, a rubber overshoe, concrete blocks, bones, wood fragments, porcelain fragments, and ash. 
In interviews with past and present Fort McCoy employees (personal communication to Tim 
Kemmis and Connie Kelly, RUST E&I, October, 1993), one interviewee recalled that discarded 
refrigerators and toys were cleaned up and removed from the site within the past 10 years.

There are no records of when this landfill was operable. The site does not appear to have been used 
by Fort McCoy personnel. Interviews with past and present Fort McCoy employees (personal 
commimication to Tim Kemmis and Connie Kelly, RUST E&I, October, 1993) provided limited 
information. One interviewee recalled that private citizens living off post used the site area to 
dispose of household wastes imtil the mid-1960s when a sign was posted near this SWMU that 
dumping was not allowed. This time frame is consistent with aerial photographic information. The 
site is shown as bare, nonvegetated ground on aerial photographs from 1950 and 1964, and it is 
possible that the site was being used for waste disposal at these times.

21.2 PHYSICAL FEATURES

21.2.1 Site Setting

Landfill 8 is located near the western edge of Fort McCoy in a small, inconspicuous clearing in the 
woods bordering the north side of Buckley Court Road. The clearing, which is approximately 
3,300 feet west of the La Crosse River, is approximately 80 feet long and 30 feet wide. The site is 
situated at the edge of the La Crosse River valley near the border with low-relief bedrock uplands 
to the west. The site is vegetated primarily with grasses.
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21.2.2 Topography and Drainage

Landfill 8 is located just below a small rise at the edge of bedrock uplands at the western edge of 
Fort McCoy. The land surface at the site slopes gently east toward the La Crosse River. The 
surficial materials are permeable sands, and infiltration of rainwater predominates over overland 
flow.

21.2.3 Surficial Soils

The Landfill 8 area is mapped as the Impact sand series soil (USDA, 1984). The Impact sand series 
generally occurs on stream terraces, such as this site on a terrace of the La Crosse River, and on 
valley toe slopes. The natural soils were likely excavated or disturbed where landfilling has 
occurred. Impact series soils were described in Section 2.3 of the RFI report.

21.2.4 Geology

Two geologic units were investigated at Landfill 8: Quaternary alluvium and the Wonewoc 
Sandstone. The alluvium is stratified, consisting of beds of fme-to-medium grained, poorly graded 
sand and poorly graded sand with silt, classifying as SP and as SP-SM, respectively, in the Unified 
Soil Classification, interbedded with sandy lean clay classifying as CL (see boring logs presented 
in Appendix E Addendum). The alluvium is interpreted to overlie sandstone in two borings across 
Buckley Court Road south of the landfill: in boring OW-147 at a depth of 6 feet and boring OW-149 
at a depth of 14 feet. This interpretation is based solely on a marked increase in blow count values 
that are interpreted to result from partial cementation of the sandstone. The sandstone samples were 
friable (very poorly cemented), and the sandstone was sampled using a standard split spoon sampler. 
Geotechnical analyses of the "sandstone" samples indicate the sand would classify as a poorly graded 
sand with silt, SP-SM, in the Unified Soil Classification, similar in particle-size distribution to the 
overlying sandy alluvium.

21.2.5 Hydrogeology

Four water table observation wells were installed at Landfill 8: OW-148 the upgradient well; 
OW-150 a sidegradient well; and OW-147 and OW-149 the two downgradient wells (Figure 21-2). 
These four wells were installed to detect possible groundwater contamination associated with the 
landfill, measure groundwater elevations to determine the groundwater gradient and flow direction, 
and determine the aquifer hydraulic conductivity for a linear flow velocity calculation.

Landfill 8 is located in a groundwater recharge area. The water table ranges from approximately 8 
to 16 feet below the ground surface, and groimdwater flow is southeast toward the La Crosse River 
(Figure 21-2).

The field hydraulic conductivity (K) for the alluvium and the sandstone bedrock are similar, ranging 
from 0.0011 to 0.0046 cm/sec with a geometric mean of 0.0020 cm/sec. Because the Quaternary 
alluvium directly overlies the sandstone bedrock and the field hydraulic conductivities and water 
table elevations are similar, the two aquifers are assumed to be hydraulically interconnected. The
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average linear flow velocity is calculated to be 0.00015 cm/sec using a gradient of 0.015 ft/ft, an 
average K value of 0.0020 cm/sec, and a porosity of 0.2 cmVcm^.

21.3 SITE CONCEPTUAL MODEL

The conceptual model for this site is shown on Figure 21-3. The primary contaminant source at 
Landfill 8 is assumed to be the buried waste. The ground surface is nearly level, the soil is sandy 
and permeable, and surface runoff is negligible. No landfill cap or liner appears to have been 
installed. The most likely release mechanism would, therefore, occur from vertical infiltration of 
precipitation through surface soils, leaching through the waste, and mixing of the leachate with 
groundwater flowing laterally beneath the site. The groundwater has a general flow southeast toward 
the La Crosse River approximately 3,200 feet east where contaminants could be released to potential 
receptors. Because groundwater flow is the main transport mechanism, downgradient groundwater 
sampling provides an indication of contaminant migration fi-om the site.

21.4 SAMPLING ACTIVITIES

Sampling at Landfill 8 consisted of collecting groundwater samples to determine if a release of 
contamination fi-om the waste had impacted groundwater. Three water table observation wells were 
sampled: one upgradient (OW-148) and two downgradient (OW-147 and OW-149) wells located 
adjacent to and outside of the landfill area. Observation well OW-150 was located sidegradient of 
the landfill and was not sampled.

The groundwater monitoring wells were installed, developed and sampled as described in Section 3 
of the RFI report and Section 3 Addendum of this report. Groundwater samples were submitted for 
analyses of VOCs, SVOCs, TAL metals, PCBs, pesticides, herbicides, organophosphorus pesticides, 
and water quality parameters. The analytical results fi-om groundwater sampling are described in 
Section 21.5.

21.5 GROUNDWATER ANALYTICAL RESULTS

This section summarizes the ground-water analytical data collected fi:om Landfill 8. Complete 
analytical data are included in Appendix Q-12. Data quality for this SWMU is acceptable. 
However, some of the organic and inorganic parameter values discussed in this section may be 
biased because the same parameter was detected in the method blanks for Landfill 8 samples. Data 
quality for this SWMU is further discussed in Section 24.

Landfill 8 groundwater monitoring well locations are shown on Figure 21-2. Monitoring Well 
OW-148 is upgradient and monitoring wells OW-147 and OW-149 are downgradient of this SWMU. 
Table 21-1 summarizes the data firom these three wells. Only detected parameters and results 
qualified as usable are. included in this table.

Three VOCs, acetone, methylene chloride, and toluene were detected in the three sampled wells at 
this site during the Round 1 sampling; toluene was also detected at OW-147 during Round 2. None 
of these analytes were present at concentrations above the WAC NR 140 Public Health Preventive 
Action Limit (PAL). Acetone and methylene chloride are common laboratory solvents; their
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TABLE 21-1

LANDFILLS GROUNDWATER 
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

OW147 (12-22 ft)* OW149(8-I8ft) OW148 (Upgradient) (8-18 ft)
WAC NR 140 PubUc

Health Standards Risk-Based Concentration

Round 2 Round 1 Round 2 PAL'' ES'' Non-C' 1 C*
VOLATILE ORGANIC COMPOUNDS (ug/I)

Acetone 33B(10)'‘ ND(50)* 15B(10) ND(50) ITB(IO) ND(50) 200 1,000 3,700 -f

Methvlene chloride 7.0BJ«(8.0) ND(5.0) 7.3BK8.0) ND(5.0) 6.8BK8.0) ND(5.0) 15 150 4.1

Toluene 3.4B(0.5) 2.5(1.0) 16(0.5) ND(l.O) 1.2B(0.5) ND(l.O) 68.6 343 750

METALS (ur/1)
AliTHiirntm 15,000(100) 40,200(100) 4,200(100) 3,000(100) 3,000(100) 800(100)

Arsenic 12(2.0) 20(10) ND(2.0) ND(IO) ND(2.0) ND(IO) 5 50 11

Barium 230 300(100) 110 ND(IOO) 47 ND(IOO) 400 2,000 2,600 _
Beryllium ND(l.O) 4(4.0) ND(l.O) ND(4.0) ND(l.O) ND(4.0) _ _ _ 0.016

Cadmium ND(2.0) 8(5) ND(2.0) ND(5) ND(2.0) ND(5) 0.5 5 18

Chromiuci 80B(5.0) 210(10) 24B(5.0) 30B(10) 20B(5.0) 30B(10) 10 100 180

Cobalt 100(3.0) 120(50) 12B(3.0) ND(50) 13B(3.0) ND(50) „ „ 2,200 ..
Copper lOOBJ(lO) 250(20) ND(IO) ND(20) ND(IO) ND(20) 130 1,300 1,400 ..
Lead 22(2.0) 37(3) 8.7(2,0) ND(3) 6.1(2.0) ND(3) 1.5 15 0.00037 ..
Mercury 0.241(0.2) 1.4BK0.2) ND(0.2) 0.9BK0.2) 0.321(0.2) 0.9BK0.2) 0.2 2 11 ..
Nickel 93(7) 120(40) 25(7) ND(40) 13(7) ND(40) „ 730 „

Thallium 1501501 ND(2) 140(501 ND(21 ND(501 ND(21
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TABLE 21-1 (Continued)

LANDFILL 8 GROUNDWATER 
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

OW147 (12-22 ft)* OW149(8-18ft) OW148 (Upgradient) (8-1811)
WAC NR 140 Public

Health Standards

...
Risk-8ased Concentration

Round 1 Round 2 Round 1 Round 2 PAL‘ ES'' Non-C* C'

Vanadium 46(3.0) 160(50) 12(3.0) ND(50) 7.0(3.0) ND(50) _ „ 260 „

WATER QUALITY PARAMETERS (mK/1)

Nitrate/Nitrite 0.63(0.1) l.l(O.l) 0.29(0.1) 0.7(0.1) ND(0.1) ND(0.1) 2 10 _

. OW147 (12-22 ft)* OW149 (8-18 ft) OW148 (Upgradient) (8-18 ft)
WACNRMOPubUc

Welfare Standards Risk-8ased Cloncentration

Round 1 Round 2 Round 1 Round 2 PA]‘ ES‘ Non-C c
METALS fuB/1)

Iron 79.000(200) 208.000(100) 7.200(200) 5.500(100) 5.600(200) 1.600(100) 150 300 _
Mansanese 4.500(3.0) U70(10) 610(3.0) 140(10) 490(3.0) 20(10) 25 50 180 „

Zinc 680 (50) 6308(20) 300(50) 4208(20) 460(50) 5008(20) 2.500 5.000 11.000 ..
WATER QUALITY PARAMETERS (mR/1)

Alkalinity 82(5.0) 88(2) 54(5.0) 69(2) 19(5.0) 5(2) _ „ „

Chemical Oxygen Demand 24(8) ND(IO) 9.5(8) ND(IO) 9.5(8) ND(IO) .. „ ..
Chloiide 32(1.0) 38(2) 20(1.0) 27(2) 1.5(1.0) ND(2) 125 250 „ ..
Phosphate, total 1.6(0.1) 1.4(0.1) 0.2(0.1) 0.3(0.1) O.l(O.l) ND(0.1) „ .. ..
Total Dissolved Solids 5801101 1.160J(2) 230(10) 192J(2) 60(10) 58J(2) .. _
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TABLE 21-1 (Continued)

LANDFILL 8 GROUNDWATER 
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

OW147 (12-22 ft)* OW149(8-18ft) OW148(Upgradient)(8-18ft)
WAC NR 140 Public

Welfare Standards Risk-Based Concentration

Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 PAI‘ ES*' Non-C C

Sulfate 9.9(1.0) ND(IO) 17(1.0) ND(IO) 11(1.0) 14(10) 125 250 - -
NOTES:

■ Depth interval of well screen.
‘ PAL = Preventive Action Limit; ES = Enforcement Standard (effective March 1994).
' Non-Carcinogenic Risk-Based Concentration; C = Carcinogenic Risk-Based Concentration (lO"* Risk). 

B indicates analyte detected in method or field blank; detection limit given in parentheses.
• ND indicates not detected; detection limit given in parentheses.
<'.. indicates no standard available.
• J indicates estimated value, see discussion in Section 24.0.__________________________________
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presence in field samples during Roimd 1 sampling at concentrations up to 10 times that found in 
field and laboratory blanks is considered a false positive. This conclusion is supported by the fact 
that neither compound was detected during Round 2 sampling. Neither acetone nor methylene 
chloride will be considered further in the analysis of regulatory standards and human health 
assessment for this SWMU.

Sixteen metals were detected in downgradient wells OW-147 and OW-149. Six metals, arsenic, 
cadmium, chromium, copper, lead, and mercury, were present at concentrations that exceed the 
concentration in the upgradient well and exceed the WAC NR 140 Public Health PAL (arsenic, 
copper, and mercury) or ES (cadmium, chromium, and lead). Two metals, iron and manganese, were 
present at concentrations that exceed the concentration in the upgradient well and exceed the WAC 
NR 140 Public Welfare PAL and ES. Five metals, chromium, iron, lead, manganese, and mercury 
were also present in the upgradient well, OW-148, at concentrations that exceed the WAC NR 140 
Public Health PAL (chromium, lead, and mercury) or Public Welfare PAL and ES (iron and 
manganese). Standards for iron and manganese are public welfare-based, that is, they are based on 
aesthetic characteristics of groundwater used for drinking and not on public health concerns. 
Mercury and zinc were detected in all samples during Round 2 sampling. Further investigation 
indicates that these two are contaminants introduced in Roxmd 2 sampling (see Section 24 and 
Appendix T).

Water quality parameters alkalinity, chemical oxygen demand, nitrate/nitrite nitrogen, chloride, total 
phosphate, total dissolved solids, and sulfate were detected at higher concentrations in the 
downgradient wells than in the upgradient well. None of these analytes were present at 
concentrations which exceed the Public Health or Public Welfare PALs.

21.6 CONTAMINATION EVALUATION

21.6.1 Nature and Extent

Groundwater samples collected downgradient of Landfill 8 contained arsenic, beryllium, cadmium, 
copper, thallium, and nitrate/nitrite which were not detected upgradient of this SWMU. Except for 
aluminum, iron, manganese, chloride, nitrate/nitrite nitrogen, and phosphate, the detected 
downgradient inorganic constituents and water quality concentrations were within an order of 
magnitude of the upgradient concentration or the quantitation limit Therefore, the majority of 
metals detected downgradient of this SWMU are not likely to be present in groundwater as a result 
of leaching through Landfill 8. Migration from Landfill 8, therefore, appears to be limited to iron, 
manganese, chloride, nitrate/nitrite nitrogen, and phosphate. Six metals, arsenic, cadmimn, 
chromium, copper, lead, and mercury, were present at concentrations that exceed the concentration 
in the upgradient well and exceed the WAC NR 140 Public Health PAL (arsenic, copper, and 
mercury) or ES (cadmium, chromium, and lead). Two metals, iron and manganese, were present at 
concentrations that exceed the concentration in the upgradient well and exceed the WAC NR 140 
Public Welfare PAL and ES. Five metals, chromium, iron, lead, manganese, and mercury were also 
present in the upgradient well, OW-148, at concentrations that exceed the WAC NR 140 Public 
Health PAL (chromium, lead, and mercury) or Public Welfare PAL and ES (iron and manganese).
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h 21.6.2 Contaminant Fate and Transport

Transport of metals occurs primarily when metals are in solution. Metals can move as precipitated 
solids, but this migration is minimal imder most environmental conditions. Once in solution, metals 
tend to migrate with groundwater flow or to migrate through groundwater in response to 
concentration gradients. Soil properties, such as clay content, organic matter, and cation exchange 
capacity may retard metal migration. The sandy aquifer at Fort McCoy, however, has reduced 
capacity to retard contaminant migration.

Precipitation and adsorption of metals also depends on the pH and redox potential of the 
groundwater. Reducing conditions (low oxygen transfer) are generally found in groundwater, and 
the pH at Landfill 8 recorded after well development is slightly acidic to neutral. Under reducing 
conditions, the more mobile and soluble form of iron, the divalent cation, dominates. Also, the more 
mobile and toxic form of arsenic (arsenite) may dominate under reducing and acidic conditions. 
Volatile arsenic compounds may also form under reducing conditions. Lead has a particularly strong 
affinity for cation exchange sites, and most lead precipitates at pH values greater than 6 (USEPA, 
1990). The low cation exchange capacity and groundwater pH between 6 and 7 at Fort McCoy 
generally mobilize lead at the site. In water systems, the divalent cation form of bariiun will 
dominate (Dragim, 1988). Metals present near the top of the water table may precipitate and 
redissolve with the changing wetness/dryness and oxidation potential as the water table fluctuates.

Toluene in the subsurface will leach to groundwater. It may be slowly degraded in groimdwater by 
natural microbial populations (Howard, 1991). Oxidizing conditions and sandy, permeable materials 
beneath the site favor microbial degradation of toluene at this site. Thus, toluene in groundwater is 
likely to slowly attenuate through biodegradation as it migrates with groundwater.

21.7 REGULATORY REQUIREMENTS

WAC NR 140 is the primary regulatory consideration for groundwater at Landfill 8. Table 21-1 lists 
the PALs and ESs for detected groundwater parameters. The parameters detected in groundwater 
at Landfill 8 at concentrations greater than the Public Health PAL or ES are shown on Table 21-2, 
and the parameters detected at concentrations greater than the Public Welfare PAL or ES are shown 
on Table 21-3. The standards for iron and manganese are not based on public health concerns.

21.8 HUMAN HEALTH ASSESSMENT

Table 21-1 lists the available RBCs for chemicals detected downgradient of Landfill 8. The 
concentration of manganese in all wells exceeds the noncarcinogenic RBC for this parameter. 
Arsenic detected in downgradient well OW-147 exceeds the noncarcinogenic RBC. Lead was 
detected at concentrations above the non-carcinogenic RBC at upgradient and downgradient wells 
during Round 1 sampling and at downgradient well OW-147 during the Round 2 sampling. 
Beryllium was detected at a concentration above the carcinogenic RBC in downgradient well 
OW-147 during Round 2 sampling.

RBCs reflect standard potential exposure scenarios to resident populations. Because this area is 
currently not residential, no current health risks exist
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TABLE 21-2

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC HEALTH STANDARDS 

LANDFILLS
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

Parameter Public Health PAL Exceeded Public Health ES Exceeded

Arsenic Downgradient (OW-147 only)

Cadmium Downgradient (OW-147 Round 2 
only)

Downgradient (OW-147 Round 2 
only)

Chromium Upgradient and downgradient (all 
wells)

Downgradient (OW-147 Round 2 
only)

Copper Downgradient (OW-147 Round 2 
only)

Lead Upgradient (Round 1 only) and 
downgradient (OW-147 both rounds, 
OW-149 Round 1 only)

Downgradient (OW-147 only, both 
rounds)

Mercury Upgradient (Round 1, qualified J) and 
downgradient (OW-147 Round 1, 
qualified J)
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TABLE 21-3

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC WELFARE STANDARDS 

LANDFILLS
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

Parameter Public Welfare PAL Exceeded Public Welfare ES Exceeded

Iron Upgradient and downgradient (all 
wells)

Upgradient and downgradient (all 
wells)

Manganese Upgradient (Round 1 only) and 
downgradient

Upgradient (Round 1 only) and 
downgradient

L_'
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21.9 CONCLUSIONS AND RECOMMENDATIONS

Table 21-4 lists the chemicals of concern for this SWMU. All the chemicals of concern are metals. 
It should be noted that the high metals concentrations detected in groundwater samples collected 
from this SWMU may be due in part to the turbidity of the groundwater samples. Metals arsenic, 
copper, and mercury were detected in groundwater downgradient of Landfill 8 above WAC NR 140 
Public Health PAL, and cadmium, chromium, and lead were detected downgradient above the 
WAC NR 140 Public Health ES. Chromium, lead, and mercury were also detected above the WAC 
NR 140 Public Health PAL upgradient of the landfill. Iron is not considered a chemical of concern 
at this site because the standard exceeded is a Public Welfare standard, which is based on aesthic 
drinking water concerns rather than health concerns and because the standard was exceeded in both 
upgradient and downgradient weUs. Manganese exceeds the noncarcinogenic RBC for that analyte 
in all wells and is also a chemical of concern, although its presence in both upgradient and 
downgradient wells suggests its source may not be Landfill 8, but may reflect natural conditions 
instead. Arsenic, in addition to exceeding the WAC NR 140 Public Health PAL in downgradient 
well OW-147, also exceeds RBCs. Lead, besides exceeding WAC NR 140 Public Health Standards, 
also exceeded the non-carcinogenic RBC at upgradient and downgradient wells during Round 1 
sampling and at downgradient well OW-147 during Roimd 2 sampling. Beryllium was detected at 
a concentration exceeding the carcinogenic RBC in downgradient well OW-147 during Round 2 
sampling. Figure 21-4 shows the areal distribution of Landfill 8 chemicals of concern.

4

Because of health risks and regulatory (WAC NR 140) exceedances of both the Public Health PAL 
and ES requirements, additional groundwater monitoring may be necessary to evaluate inconsistent 
contaminant trends observed in Round 1 and Roimd 2 groundwater sampling. Based on this 
information. Landfill 8 is not recommended to be included in the CMS until additional information 
(groundwater data) provides a clearer representation of groundwater conditions..
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li TABLE 21-4

CHEMICALS OF CONCERN 
LANDFILL 8

FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

Chemical Reason for Concern

Arsenic Exceeds WAC NR 140 Public Health PAL and RBCs 
(downgradient well OW-147 only)

Beryllium Exceeds carcinogenic RBC (downgradient well OW-147
Round 2 only)

Cadmium Exceeds WAC NR 140 Public Health Standards 
(downgradient well OW-147 Round 2 only)

Chromium Exceeds WAC NR 140 Public Health PAL (all wells) and ES 
(downgradient well OW-147 only)

Copper Exceeds WAC NR 140 Public Health PAL (downgradient 
well OW-147 only)

Lead Exceeds WAC NR 140 Public Health PAL (upgradient well 
OW-148 Round 1 only; downgradient well OW-149 Round 1 
only; downgradient well OW-147 both rounds) and ES 
(downgradient well OW-147 only, both roimds)

Manganese Exceeds Noncarcinogenic RBC (upgradient well OW-148
Round 1 only; downgradient wells both rovmds)

Mercury Exceeds WAC NR 140 Public Health PAL (upgradient well 
OW-148 Round 1, but qualified J; downgradient well
OW-147 Round 1, but qualified J)
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22.0 LANDFILL 9

22.1 SITE BACKGROUND

Landfill 9 (Figure 22-1) is located in the NW 1/4 of the NW 1/4 of Section 27, T18N, R3W, Monroe 
County, Wisconsin. The site is located in a gully bordering the western boundary of Fort McCoy, 
approximately 1/4-mile north of Landfill 8 and Buckley Court Road, and approximately 4,400 feet 
west of the La Crosse River.

After reports of isolated dumping along the western facility boundary and a field inspection with 
private citizen Bob Smith on April 20, 1993, Fort McCoy initiated a preliminary investigation to 
determine the presence and nature of potential suspected SWMUs (US ACE, 1993; Appendix R). 
Landfill 9 was verified as occupying a 10-foot by 30-foot area in and adjacent to the gully. To 
determine the limits of waste and investigate the site, two trenches were excavated by Fort McCoy 
on July 20,1993 (Appendix R). Some of the waste identified during the trenching included: glass 
jars and bottles, metal cans, buckets, barbed wire, nails, stove pipe, a leather boot, and smaller pieces 
of metal and glass. The waste was determined to extend to a depth of approximately 3 feet. In 
interviews with present and past Fort McCoy employees (personal communication to Tim Kemmis 
and Connie Kelly, RUST E&I, October, 1993), one interviewee also indicated he had observed tin 
cans, wire, car bodies, batteries, and empty gas cans when he used a fi-ont-end loader to clean up part 
of die site about 5 years ago.

There are no records of when this landfill was operable. There is no indication of landfill activity 
on available aerial photographs, and there is no recollection of landfill activity at this site by present 
and past Fort McCoy employees interviewed by RUST E&I personnel (personal communication to 
Tim Kemmis and Connie Kelly, RUST E&I, October, 1993). In the field, the site appears to be trash 
thrown into an eroding gully, possibly for "erosion control."

22.2 PHYSICAL FEATURES

22.2.1 Site Setting

Landfill 9 is located at the western edge of Fort McCoy in a wooded gully approximately 1,500 feet 
north of Buckley Coxirt Road. The gully extends south fi-om bedrock uplands into the La Crosse 
River valley, and separates an overgrown field on Fort McCoy to the east from a cultivated field to 
the west of the fort.

Access to Landfill 9 is by a dirt road leading north to the cultivated field. The landfill carmot be seen 
from the dirt road, but occurs approximately 150 feet north of the road. Landfill 9 is located where 
refuse is present in and adjacent to the gully floor.

22.2.2 Topography and Drainage

The land surface at the site slopes gently to the south and southeast toward the La Crosse River, and 
the surficial materials are permeable sands. Infiltration of rainwater and overland flow occur.

L; D:\Fmccor2\ADDi\sEc.22 22-1 January 1995



JACKSON COUNTY 
MONROE COUNTY

TRIP

r
f—»

7\
1

^|XPLOSIVE 
DISPOSflj SITE

I INACTIVE 
I EXPLOSIVE 
I ORDNANCE 
I OISPOSAl. SITE-\

I PESTiClOE

LWFILL 9-N

\ LANDFILL 8“

FORT

McCOY

WPACT AREA J 
//MILITAR^/

RESERVAT

5 J
LANDFILL ^ y/ I----

CLOSED
DFILL 6 \

CLOSED 
LANDFILL ALANDFILL

STRIP

OSED LANDFILL

FORT

TRAINING 
BURR PIT 2arta

ARMS IMPACT A

1
Kirby 00

■K.

RESERVAT,

T unnel 
City

u
Toehl

SOURCE: WISCONSIN DEPARTMENT OF TRANSPOFTTATION

SCALE

JAN. 1995

A SEC Donohue
Environmenl &. Infrastructure

FIGURE 22-1 
LANDFILL 9 

LOCATION MAP
FORT McCOY RFI 

MONROE COUNTY, WISCONSIN

71842
O



Fort McCoy Draft RFI Report Addendum

22.2.3 Surficial Soils

The Landfill 9 area is mapped as the Council silt loam soil series (USDA, 1984). The Coimcil silt 
loam is a deep, excessively drained soil that occurs on short toe slopes. The surface layer is typically 
a dark brown silt loam about 8 inches thick overlying brown to dark yellowish brown loam to a 
depth of about 60 inches. Clay content is less than 18 percent, and organic matter content is less 
than 2 percent. The soil is acidic, with a pH of 4.5 to 6.5 in the upper 52 inches, increasing to 7.3 
at greater depth (USDA, 1984). At Landfill 9, the natural soils were likely excavated or disturbed 
where landfilling has occurred.

22.2.4 Geology

Only one stratigraphic unit. Quaternary alluvium, was encountered during installation of water table 
observation wells OW-151 and OW-152. The alluvium consisted primarily of fine-to-medium 
grained, poorly graded sand and poorly graded sand with silt, classifying as SP and as SP-SM, 
respectively, in the Unified Soil Classification. These sands were interbedded with lesser amounts 
of lean clay with sand that classifies as CL (see boring logs presented in Appendix E Addendum).

22.2.5 Hydrogeology

Two water table observation wells were installed at Landfill 9: OW-151 and OW-152 (Figure 22-2). 
These two wells were installed to detect possible groundwater contamination associated with the 
landfilling, to measure groundwater elevations that could be used to estimate the groundwater 
gradient and flow direction, and to determine the aquifer hydraulic conductivity for calculation of 
linear flow velocity.

Landfill 9 is located in a groundwater recharge area. The water table ranges from approximately 
27 to 36 feet below the groimd surface, and groundwater flow is south (Figure 22-2) toward an 
ephemeral drainageway that drains southeast to the La Crosse River.

The field hydraulic conductivity (K) for the alluviiun ranges from 0.0036 to 0.0068 cm/sec with a 
geometric mean of 0.0049 cm/sec. The average linear flow velocity is 0.00033 cm/sec using a 
gradient of 0.014 ft/ft, an average K value of 0.0049 cm/sec, and a porosity of 0.2 cmVcm^

22.3 SITE CONCEPTUAL MODEL

I

The primary contaminant source at Landfill 9 is assumed to be the buried waste. The surface soil 
is sandy and permeable, and no landfill cap or liner appears to have been installed. The most likely 
release mechanism would, therefore, involve: 1) infiltration of precipitation through surface soils, 
2) leaching through the waste fi-om ephemeral stream flow in the gully and infiltration of this surface 
water where the gully opens downslope into an alluvial fan in the vicinity of water table observation 
well OW-152, and 3) mixing of the leachate with groundwater flowing beneath the site (Figure 
22-3). The groundwater has a general flow direction south and southeast toward the La Crosse River 
where contaminants could be released to potential receptors. Because groundwater flow is the main 
transport mechanism, downgradient groundwater sampling provides contaminant characterization.
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22.4 SAMPLING ACTIVITIES

Sampling at Landfill 9 consisted of collecting groundwater samples to determine if a release of 
contamination firom the waste had impacted groundwater. One upgracfient and one downgradient 
water table observation well were installed at locations adjacent to and outside of the landfill area. 
The groundwater monitoring wells were installed, developed and sampled as described in Section 3 
of the RFI report and Section 3 Addendum of this report. Groundwater samples were submitted for 
analyses of VOCs, SVOCs, TAL metals (total metals for Roimd 1 sampling, total and dissolved 
metals for Round 2 sampling), PCBs, pesticides, herbicides, organophosphorus pesticides, and water 
quality parameters. The analytical results firom groundwater sampling are described in Section 22.5.

22.5 GROUNDWATER ANALYTICAL RESULTS

Groundwater data collected fi’om Landfill 9 are summarized in this section. Complete analytical data 
are included in Appendix Q-13. Data quality for this SWMU is acceptable. However, some of the 
metals and water quality parameter data discussed in this section may beF)iased, either high or low, 
because the same parameter was detected in field blanks or method blanks associated with the 
samples. Section 24 discusses data quality for these samples in more detail.

Table 22-1 summarizes the data for the Landfill 9 groundwater monitoring wells. As shown on 
Figure 22-2, OW-152 is downgradient and OW-151 is upgradient ofthis SWMU. Table 22-1 
includes only detected parameters and corresponding data qualified as usable.

Three VOCs, acetone, methylene chloride, and toluene, were detected in wells at the site. None of 
these analytes were present at concentrations above the WAC NR 140 Public Health Preventive 
Action Limit (PAL). Acetone was only detected in the upgradient well OW-151. All three of these 
analytes were detected in the field blank. Acetone and methylene chloride are common laboratory 
solvents; their presence in field samples at concentrations less than 10 times that found in field and 
laboratory blanks is considered a false positive. Neither acetone nor methylene chloride was 
detected during Roimd 2 sampling, and neither will be considered further in the analysis of 
regulatory standards and human health assessment for this SWMU.

One SVOC, bis(2-ethylhexyl)phthalate was present at both wells and the field blank during Round 1 
sampling at concentrations which exceed the PAL. This analyte is also considered common in 
laboratory environments, and its presence in samples at concentrations less than 10 times that found 
in field and laboratory blanks is considered a false positive. Bis(2-ethylhexyl)phthalate was not 
detected in either well or in the field blank during Round 2 sampling, aid will not be considered 
further in the analysis of regulatory standards and human health assessment for this SWMU.

Fifteen metals were detected in total metals analyses of groundwater fi-om downgradient well 
OW-152. Only four of these metals, arsenic, chromium, lead, and mercury, were present at 
concentrations that exceed the concentration in upgradient well OW-151, and that exceed the Public 
Health PAL (arsenic, chromium, and mercury) or ES as well (lead). Two metals, iron and 
manganese, were present at concentrations that exceed the concentration in the upgradient well and 
exceed the Public Welfare PAL and ES. Cadmium, chromium, iron, lead, and silver were also 
present in the upgradient well OW-151 at concentrations that exceed the WAC NR 140 Public
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TABLE 22-1

LANDFILL 9 GROUNDWATER 
FORT MCCOY RH ADDENDUM 
MONROE COUNTY, WISCONSIN

OW152 (24.5-34.5 ft)*
OWI51 (Upgradient) 

(30.5^0.5 ft)
WAC NR 140 Public

Health Standards
Risk-Based Concentradon 

(RBC)

Round 2
Round 1 

fDuolicate')
Round 2 

(Dunlicate^

Round 1 
(Rinsate 
Blankl

Round 2 
(Rinsate 
Blank! Round 1 Round 2 PAI‘ ES** Non^' C'

VOLATILE ORGANIC COMPOUNDS (ur/1)

Acetone NDdO)" NIX50) NDdO) NIX50) 4.1BJ*(10) NIX50) 4.7BJ(10) ND(50) 200 1,000 3,700

Metlivlene chloride 4.7BJ(8.0) NIX5.0) 4.0BJ(8.0) ND(5.0) 4.0BK8.0) NIX5.0) 4.6BJ(8.0) NIX5.0) 15 150 4.1

Toluene 42BC0.5) NDd.0) 4.2B(0.5) NDd.0) 1.7(0.5) NDd.0) 5.0B(0.5) 2.7(1.0) 68.6 343 750

SEMI-VOLATILE ORGANIC COMPOUNDS (ugd)

Bis(2-Ethylhexyl)phthalate 32B(I0) NIX5.0) 58B(10) ND(5.0) 35(10) ND(5.0) ITBdO) NIX5.0) 0.3 3 _ 4.8

METALS fua/n

Aluminum 19,000(100) 2,400(100)
IND(100)1«

5,600(100) 2,500(100)
fNIXlOO)!

ND(100) ND(100)
|ND(100)1

42001(100) 10,400(100)
(ND(100)1 - - - -

Arsenic 18(2.0) ND(10)
IND(I0)1

42(2.0) ND(10)
[ND(10)1

ND(2.0) ND(10)
IND(10)1

ND(2.0) ND(10)
[ND(10)1

5 50 11 -

Barium 200(4.0) ND(I00)
[ND(I00)1

79(4.0) ND(100)
IND(100)1

ND(4.0) ND(100)
IND(100)1

53(4.0) NDdOO)
IND(100)1

400 2,000 2,600 -

Beryllium ND(I.0) ND(4)
fND(4)l

ND(1.0) ND(4)
[ND(4)1

1.0(1.0) ND(4)
|ND(4)1

2(1.0) ND(4)
|ND(4)1 - - - 0.016

Cadmium ND(2.0) ND(5)
FND(5)1

ND(2.0) ND(5)
|ND(5)1

ND(2.0) ND(5)
|ND(5)1

6.0J(2.0) ND(5)
|ND(5)1

0.5 5 18 -

Chromium 42B(5.0) 50(10)
INIXIO)!

18B(5.0) 40B(10)
INDdO)!

6.0B(5.0) 10(10)
INDd0)l

22B(5.0) 30B(10)
INDdOll

10 100 180 -
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TABLE 22-1 (Continued)

LANDFILL 9 GROUNDWATER 
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

OWl 52 (24.5-34.5 ft)*
OWl 51 (Upgradient) 

(30.5^0.5 ft)
WAC NR 140 PubUc

Health Standards
Risk-Based Concentration 

(RBC)

Round 1
Round 1 Round 2

Round I 
(Rinsate 
Rlankl

Round 2 
(Rinsate 
Blank) Round 1 Round 2 PAI.*' F.S'’ C"

Cobalt 19B(3.0) ND(50)
[ND(50)1

9.0B(3.0) ND(50)
[ND(50)1

4.0B(3.0) ND(50)
[ND(50)1

9.0BP.0) ND(50)
1ND(50)1 - - 2200 -

Copper 100BJ(10) ND(20)
(ND(20)1

171(10) ND(20)
(ND(20)1

12B1(10) ND(20)
[ND(20)1

6381(10) 30(20)
[ND(20)1

130 1200 1,400 ■-

Lead 55(2.0) S(3)
18(3)1

12(2.0) 4(3)
IND(3)1

ND(2.0) ND(3)
IND(3)1

6.8(2.0) 24(3)
IND(3)1

1.5 15 0.00037 -

Mcieuiy 0.311(0.2) 1.1BJ(02)
ri.4BJ(02)l

ND(02) 0.9B1(02)
[12B1(02)1

ND(0.2) 0.81(02)
11.01(02)1

ND(02) 1.1B1(02)
11.181(0.2)1

02 2 11 -

Nickel 60B(7) 40
IND(40)1

150(7) ND(40)
[ND(40)1

9(7) ND(40)
1ND(40)1

11J(7) ND(40)
IND(40)1 - - 730 -

Silver ND(40) ND(10)
(ND(lO)l

ND(40) ND(10)
rNDOOll

ND(40) ND(10)
INIXIOll

13081(40) ND(10)
INIXIOll

10 50 180 -

Thallium 77(50) ND(2)
[ND(2)1

64(50) ND(2)
1ND(2)1

ND(50) ND(2)
(NIX2)1

ND(50) ND(2)
|ND(2)1 - - - -

Vanadium 43(3.0) ND(30)
INDf50)l

12B(3.0) ND(50)
[NDfSO^l

3(3.0) ND(50)
lNDf50)l

181(3.0) ND(50)
INDf50)l - - 260 -
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TABLE 22-1 (Continued)

LANDFILL 9 GROUNDWATER 
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

OW152 (24.5-34.5 fl)‘
OW151 (Upgradient) 

(30.5-40.5 ft)
WAC NR 140 Public

Welfare Standards
Risk-Based Concentration 

(RBC)

Round 1 Round 2
Rouod I 

fDunlicate)
Round 2 

fDunlicate^

Round I 
(Rinsate 
Rlankl

Round 2 
(Rinsate 
Rlankl Round 1 Round 2 PAL*’ ES" Non-C' C'

METALS (ue/11

Iron 48,000(200) 4,000(100)
INIXIOO)!

13,000(200) 4,500(100)
1ND(100)1

ND(200) NIXlOO)
INIXIOO)!

6,200(200) 13,600(100)
|ND(100)1

150 300 - -

Manganese 460(3.0) 50(10)
120(10)1

250(3.0) 60(10)
120(10)1

NIX3.0) NIXIO)
[ND(10)1

83(3.0) 110(10)
FNIXIO)!

25 50 180 -

Zinc 560B(50) 400B(20)
[400B(20)1

220B(50) 480B(20)
r400B(20)l

220(50) 410(20)
1420(20)1

590(50) 580B(20)
r470B(20)l

2,500 5,000 11,000 -

WATER QUALITY PARAMETERS (mg/I)

Alkalinhv 26(5.0) 24(2) 26(5.0) 25(2) NIX5.0) NIX2) 60(5.0) 68(2) _ _ _ _
Chemical Oxygen Demand NIX8.0) NIXIO) ND(8.0) NIXIO) NIX8.0) NDdO) 9.5(8.0) NIXIO) _ _ _ _
Chloride I.5(1.0) 2(2) 1(1.0) ND(2) NDd.O) NIX2) 1.5(1.0) ND(2) 125 250 _ _
Phosphate, total 1.7(0.I) omi) 0.5(0.1) 0.2(0.!) NIXO.l) NIXO.l) 0.6(0.1) 0.4(0.1) _ _ _ _
Total Dissolved Solids 5401(10) 981(2) 1901(10) 1021(2) NIXIO) 41(2) 1701(10) 2481(2) _ _ _ _
Sulfate 5.8B(1.0) ND(10) 6.3B(1.0) NIXIO) 2(1.0) NIXIO) 8(1.0) NIXIO) 125 250 _
NOTES: * Depth interval of well screen.

* P/1. •= Prevoitive Action Limit; ES «= Enforcement Standard (effective Mardi 1994).
* Non<C » Non-Carcinogenic Riak'Based Concentration; C - Carctnogenie Risk-Based Concentration (10** Risk).
* KD indicates not detected; detection limit given in parentheses.
* B mdicates analyte detected in method or field blank; J indicates estimated value, see discussion in Section 24.0.
* - indicates no standard available.
* Brackets f 1 indicate dissolved metals aiuUytical data.
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Health PAL (chromiiim) and ES as well (cadmium, lead, and silver) or the Public Welfare PAL and 
ES (iron). Standards for iron and manganese are public welfare-based, that is, they are based on 
aesthetic characteristics of groimdwater used for drinking and not on public health concerns. 
Cadmium was qualified J (estimated), chromium as B because it was also detected in rinsate blanks, 
and silver was qualified BJ (see Sections 24.0,25.0, and Appendix P Addendum). Mercury and zinc 
were detected in all samples during Rmmd 2 sampling. Further investigation indicates that these are 
contaminants introduced in Roimd 2 sampling (see Section 24 and Appendix T).

During the Roxmd 2 groundwater sampling, the samples were also analyzed for dissolved metals. 
The data indicate that except for lead and manganese, the presence of the metals is related to natural 
turbidity in the groundwater samples. Although dissolved lead concentrations in downgradient well 
OW-152 exceeded the Public Health PAL, dissolved lead was not detected in the OW-152 field 
duplicate or in the upgradient OW-151 sample. Efissolved manganese was detected in downgradient 
well OW-152 at concentrations below the Public Welfare PAL. Mercury and zinc detected in 
Round 2 samples analyzed for dissolved metals were qualified as B or BJ and are considered 
sampling related contaminants (see Section 24 and Appendix T).

The water quality parameters chloride, phosphate, and total dissolved solids were detected at higher 
concentrations in the downgradient wells than in the upgradient well. None of these concentrations 
exceed the Public Welfare PALs.

22.6 CONTAMINATION EVALUATION

22.6.1 Nature and Extent

t

;

The data firom Landfill 9 do not indicate that Landfill 9 is a significant contaminant source to 
groundwater. Although VOCs and SVOCs were detected in both upgradient and downgradient 
samples during Round 1 sampling, the data are suspect since analytes were detected in the blank at 
nearly identical concentrations and none of the compormds were detected during Round 2 sampling. 
Most of the metals and water quality parameters were detected at similar concentrations at both the 
upgradient and downgradient monitoring wells. The downgradient and upgradient metals 
concentrations (or quantitation limits) are within an order of magnitude of one another. Most of 
these metals are naturally occurring, and concentrations may vary due to natural fluctuations or 
sampling and analytical procedures. The data firom OW-152 and its field duplicate during Roimd 1 
sampling, however, were dissimilar; the field duplicate concentrations were generally closer to those 
detected in sample OW-151 than to those in OW-152. As discussed in Section 24, the reason for this 
discrepancy may be the high and nonconstant turbidity observed during sampling. A second round 
of sampling was conducted to determine which of the Round 1 samples at OW-152 was 
representative of groundwater quality at this location. The Round 2 sampling results, in general, 
show chemical detections at low concentrations similar to those in the field duplicate of the Round 1 
sampling. The lower concentrations of detected metals in the Round 1 and Round 2 samples at 
OW-152 are similar to concentrations in well OW-151. Only four of the metals (total metals 
analysis), arsenic, chromium, lead, and mercury, were present at concentrations that exceed the 
concentration in upgradient well OW-151, and that exceed the Public Health PAL (arsenic, 
chromium, and mercury) or ES as well (lead). Two metals (total metals analysis), iron and 
manganese, were present at concentrations that exceed the concentration in the upgradient well and
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exceed the Public Welfare PAL and ES. Cadmium, chromium, iron, lead, and silver (total metals 
analysis) were also present in the upgradient well OW-151 at concentrations that exceed the WAC 
NR 140 Public Health PAL (chromium) and ES as well (cadmium, lead, and silver) or the Public 
Welfare PAL and ES (iron).

In order to evaluate the effects of turbidity on groundwater quality at Landfill 9, the Roimd 2 
sampling included analysis of dissolved metals, as well as total metals. Only four dissolved metals, 
lead (downgradient well OW-152), manganese (downgradient well OW-152), mercury (both wells), 
and zinc (both wells), were detected. Of these, mercury and zinc were qualified B and BJ and are 
considered sampling contaminants as discussed in Section 24 and Appendix T. The Round 2 
analyses indicate that except for lead and manganese, the metals detected at Landfill 9 are derived 
fi'om particulates in the groundwater and are not dissolved constituents in the water.

22.6.2 Contaminant Fate and Transport

Transport of metals occurs primarily when metals are in solution. Metals can move as precipitated 
solids, but this migration is minimal under most environmental conditions. Once in solution, metals 
tend to migrate with groimdwater flow or to migrate through groundwater in response to a 
concentration gradient. Soil properties, such as clay content, organic matter, and cation exchange 
capacity may retard metal migration. The sandy aquifer at Fort McCoy, however, has minimal 
capacity to impede or slow contaminant migration.

Precipitation and adsorption of metals also depends on the pH and redox potential of the 
groundwater. Reducing conditions are generally found in groundwater, and the pH at Landfill 9, 
recorded after well development, is very slightly acidic. Under reducing conditions, the more mobile 
and soluble divalent forms of iron and arsenic, and arsenite, may dominate. Volatile arsenic 
compounds may also form xonder reducing conditions. The more mobile and toxic forms of mercury, 
elemental and alkylated mercury, are more stable under reducing conditions. Lead has a particularly 
strong affinity for cation exchange sites and most lead precipitates at pH values greater than 6 
(USEPA, 1990). The low cation exchange capacity and groimdwater pH near 6 at Fort McCoy help 
mobilize lead at the site. Thallium can be removed by adsorption onto clay minerals or by 
precipitation as a metal sulfide in reducing environments. Except in very oxidating waters, thallium 
has a very high solubility compared to other heavy metals (USEPA, 1979). Metals present near the 
top of the water table may precipitate and redissolve with the changing wetness/dryness and 
oxidation potential as the water table elevation fluctuates.

22.7 REGULATORY REQUIREMENTS

The primary regulatory consideration for Landfill 9 groundwater is WAC NR 140. Table 22-1 lists 
the PALs and ESs for parameters detected in groundwater. The parameters detected in groundwater 
at Landfill 9 at concentrations greater than the Public Health PAL or ES are shown on Table 22-2, 
and the parameters detected at concentrations greater than the Public Welfare PAL or ES are shown 
on Table 22-3. The exceedances occur only for total metals analyses, except for lead, in which the 
dissolved metals analysis for Round 2 indicated a concentration above the WAC NR 140 Public 
Health PAL in the downgradient well OW-152.
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% TABLE 22-2

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC HEALTH STANDARDS 

LANDFILL 9
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

i :

I

I '

Parameter Public Health PAL Exceeded Public Health ES Exceeded

Arsenic Downgradient (OW-152 Round 1 total 
metals only)

Cadmium Upgradient (OW-151 Round 1 total 
metals only, but qualified J)

Upgradient (OW-151 Round 1 total 
metals only, but qualified J)

Chromium Upgradient and downgradient (total 
metals only, but qualified B)

Lead Upgradient (OW-151 total metals only) 
and downgradient (OW-152 total 
metals both rounds and dissolved 
metals Round 2)

Upgradient (OW-151 Round 2 total 
metals only) and downgradient 
(OW-151 Round 1 total metals only)

Mercury Dovragradient (OW-152 Round 1 total 
metals, qualified J; not detected in field 
duplicate)

Silver Upgradient (OW-151, Round 1 total 
metals only, but qualified BJ)

Upgradient (OW-151 Round 1 total 
metals only, but qualified BJ)
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TABLE 22-3

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC WELFARE STANDARDS 

LANDFILL 9
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

Parameter Public Welfare PAL Exceeded Public Welfare ES Exceeded

Iron Total metals only upgradient and 
downgradient (all wells, both rounds); 
not detected in dissolved metals.

Total metals only upgradient and 
downgradient (all wells, both 
rounds); not detected in dissolved 
metals.

Manganese Total metals only downgradient 
(OW-152 Round 1 only)

Total metals only downgradient 
(OW-152 Round 1 only)

I
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] '

Iron and manganese standards are based on Public Welfare concerns (i.e., aesthetic drinking water 
characteristics) rather than health-based concerns.

22.8 HUMAN HEALTH ASSESSMENT

Table 22-1 lists the RBCs for detected downgradient groundwater parameters. Arsenic RBC (total 
metals analysis) was detected only in the Round 1 sampling in the samples from OW-152 above the 
non-carcinogenic RBC, but was not detected in either the total metals or dissolved metals samples 
during the Round 2 sampling event. Beryllium (total metals analysis) was detected above the 
carcinogenic RBC in upgradient well OW-151 during the Round 1 sampling, but was not detected 
during Roimd 2 sampling or in the dissolved metals analyses. Lead (total metals analysis) was 
detected above the non-carcinogenic RBC in both the upgradient and downgradient wells. Dissolved 
lead exceeded the non-carcinogenic RBC only in the downgradient well, and was not detected in the 
upgradient well. Manganese (total metals analysis) was detected above the non-carcinogenic RBC 
in the downgradient well during Round 1 sampling.

.1

22.9 CONCLUSIONS AND RECOMMENDATIONS

Table 22-4 lists the chemicals of concern for Landfill 9. Chemicals of concern include chemicals 
exceeding WAC NR 140 Public Health standards and chemicals exceeding RBCs. Metals exceeding 
Public Welfare standards (iron) are not included because these standards are not health-based.

The chemicals of concern for this SWMU (total metals analysis) are arsenic, beryllium, cadmium, 
chromium, lead, manganese, mercury, and silver (Table 22-4). The distribution of chemicals of 
concern are shown on Figure 22-4.

Additional groundwater monitoring is recommended to evaluate inconsistent contaminant trends 
observed in Round 1 and Round 2 groundwater sampling for chemical constituents that exceeded 
regulatory standards (WAC NR 140 Public Health PAL and ES). Landfill 9 is not recommended 
to be included in the CMS at this time.
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TABLE 22-4

CHEMICALS OF CONCERN 
LANDFILL 9

FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

— ■

Chemical
Reason for Concern |

METALS

Arsenic Exceeds WAC NR 140 Public Health PAL (downgradient well OW-152 
Round 1 total metals only; not detected in Round 2 total metals and 
dissolved metals sampling) and RBCs.

Beryllium Exceeds carcinogenic RBC (upgradient well OW-151 Round 1 only; not 
detected in Round 2 total metals and dissolved metals samples).

Cadmium Exceeds WAC NR 140 Public Health PAL and ES (upgradient well
OW-151 Round 1 total metals only, but qualified J [estimated]; not 
detected in Round 2 total metals and dissolved metals sampling).

Chromium Exceeds WAC NR 140 Public Health PAL (upgradient and downgradient 
wells both sampling rounds total metals only, but qualified B because 
detected in sample blank; not detected in Round 2 dissolved metals 
sampling).

Lead Exceeds WAC NR 140 Public Health PAL(upgradient and downgradient 
wells both sampling rounds [total metals], downgradient well dissolved 
metals Round 2) and ES (upgradient well total metals Round 2; 
downgradient well total metals Round 1).

Manganese Exceeds WAC NR 140 Public Health PAL and ES (downgradient well 
OW-152 Round 1 total metals only) and noncarcinogenic RBC 
(downgradient well OW-152 Round 1 total metals only).

Mercury Exceeds WAC NR 140 Public Health PAL (downgradient well OW-152 
Round 1 total metals only, but qualified J; not detected in associated field 
duplicate).

Silver

—

Exceeds WAC NR 140 Public Health PAL (upgradient well OW-151
Round 1 only, but qualified BJ; undetected in all other total metals and 
dissolved metals samples).
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CHROMIUM 22B UG/L 30B UG/L ND (10.0)
LEAD e.B UG/L 24 UG/L ND (3.0)
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CHROMIUM 22B UG/L 30B UG/L ND (10.0)
LEAD G.8 UG/L 24 UG/L ND (3.0)
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23.0 LANDFILL 10

23.1 SITE BACKGROUND

K <

Landfill 10 is located in the SW 1/4 of the SW 1/4 of Section 27, T18N, R3W, Monroe County, 
Wisconsin. The site (Figure 23-1) is located on a nearly level stream terrace near the topographic 
divide between the La Crosse River, located approximately 1,700 feet to the east, and Bailey Creek, 
located approximately 1,900 feet to the west.

After reports of isolated dumping along the western facility boundary and a field inspection with 
private citizen Bob Smith on April 20, 1993, Fort McCoy initiated a preliminary investigation to 
determine the presence and nature of potential suspected SWMUs (USAGE, 1993; Appendix R), and 
Landfill 10 was verified to exist in the fire break along the western boundary of the fort just north 
of County Highway BB. To determine the limits of waste and investigate the site, nine small 
trenches were excavated by Fort McCoy on July 20,1993 (Appendix R). The width, length, and 
depth of these trenches, in feet, were:

Trench 1 2.5x16x2
Trench 2 1.5x18x2.5

I ‘ Trench 3 3x12x2.7
J__ _ Trench 4 3x9x2.7

- Trench 5 3x10x4.3

< •
Trench 6 3 X 6 X 2.5

• Trench 7 3x12x5.2
Trench 8 3 X 6 X 3.5

1

1 Trench 9 4x12x3

The waste was found to occupy a diagonal belt of greener, thicker vegetation trending SW-NE across 
the fire break that was approximately 30 feet wide and 140 feet long. Some of the waste identified 
during the trenching included: glass bottles, broken glass and dishes, barbed wire, cans, rusted metal 
debris and ash. The waste was determined to extend to a depth of approximately 3 feet.

There are no records of when this landfill was operable, and there is no indication of landfill activity 
on available aerial photographs taken in 1939,1950,1964,1970,1978,1987, and 1992. Interviews 
with Fort McCoy personnel suggest the area was used by private citizens living off post to dispose 
of household waste during the 1950s.

23.2 PHYSICAL FEATURES

23.2.1 Site Setting, Topography, and Drainage

#

Landfill 10 is situated in the fire break at the western edge of Fort McCoy just north of Coimty 
Highway BB. The site is located on the nearly level stream terrace that is the topographic divide 
between the La Crosse River valley on the east and Bailey Creek on the west. The surficial materials 
are permeable sands, and infiltration of rainwater predominates over overland flow.
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23.2.2 Surficial Soils

The Landfill 10 area is mapped as the Impact sand series soil (USDA, 1984). The Impact sand series 
generally occurs on stream terraces, such as this site on a terrace between the La Crosse River and 
Bailey Creek, and on valley toe slopes. The natural soils were likely excavated or disturbed where 
landfilling has occurred. Impact series soils were described in Section 2.3 of the RFI report.

23.2.3 Geology

Only one stratigraphic unit. Quaternary alluvium, was encountered during installation of water table 
observation wells OW-154, OW-155, OW-156, OW-157, and OW-158. The alluvium consisted 
primarily of fine-to-medium grained, poorly graded sand classifying as SP in the Unified Soil 
Classification. Locally there were beds of slightly siltier sand that classified as poorly graded sand 
with silt (SP-SM) (see boring logs presented in Appendix E Addendum).

23.2.4 Hydrogeology

Five water table observation wells were installed at Landfill 10: well OW-155 was installed 
upgradient, well OW-154 sidegradient, and wells OW-156, OW-157, and OW-158 were 
downgradient wells (Figure 23-2). These wells were installed to detect possible groundwater 
contamination associated with the landfilling, to measure groimdwater elevations to determine the 
groimdwater gradient and flow direction, and to determine the aquifer hydraulic conductivity for a 
linear flow velocity calculation.

Landfill 10 is located in a groundwater recharge area. The water table is approximately 15 feet 
below the ground surface, and groundwater flow is southeast toward the La Crosse River 
(Figure 23-2).

The field hydraulic conductivity (K) for the alluviiam ranges fi-om 0.016 to 0.028 cm/sec with a 
geometric mean of 0.021 cm/sec. The average linear flow velocity is 0.00026 cm/sec using a 
gradient of 0.0025 ft/ft, an average K value of 0.021 cm/sec, and a porosity of 0.2 cmVcm^.

23.3 SITE CONCEPTUAL MODEL

The conceptual model for this site is shown on Figure 23-3. The primary contaminant source is 
assumed to be the buried waste at Landfill 10. The groimd surface is nearly level, the soil is sandy 
and permeable, and surface runoff is negligible. No landfill cap or liner appears to have been 
installed. The most likely release mechanism would, therefore, occur fi-om vertical infiltration of 
precipitation through surface soils, leaching through the waste, and mixing of the leachate with 
groundwater flowing laterally beneath the site. TTie groundwater has a general flow southeast toward 
the La Crosse River approximately 1,900 feet to the east where contaminants could be released to 
potential receptors. Because groundwater flow is the main transport mechanism, downgradient 
groimdwater sampling provides an indication of contaminant migration fi*om the site.
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23.4 SAMPLING ACTIVITIES

Sampling at Landfill 10 consisted of collecting groundwater samples to determine if a release of 
contamination from the waste had impacted groundwater. One upgradient and three downgradient 
water table observation wells were sampled at locations adjacent to and outside of the landfill area. 
The groundwater monitoring wells were installed, developed and sampled as described in Section 
3 of the RFI report and Section 3 Addendum of this report. Groundwater samples were submitted 
for analyses of VOCs, SVOCs, TAL metals, PCBs, pesticides, herbicides, organosphorus pesticides, 
and water quality parameters. The analytical results from groundwater sampling are described in 
Section 23.5.

23.5 GROUNDWATER ANALYTICAL RESULTS

This section summarizes groundwater analytical results for Landfill 10. Appendix Q-14 includes 
the complete analytical data and Section 24 discusses the data quality. The data quality for this 
SWMU are acceptable, however, values for SVOCs and metals may be biased because the same 
compounds were detected in the method blanks and the field blanks.

Landfill 10 monitoring well locations are shown on Figure 23-2. OW-155 is upgradient, OW-154 
is sidegradient, and monitoring wells OW-156, OW-157, and OW-158 are downgradient of this 
SWMU. Table 23-1 summarizes the analytical data for these wells. Only detected parameters and 
corresponding values qualified as usable are included.

Four VOCs, acetone, chloroform, methylene chloride, and toluene, were detected in wells at the site. 
Acetone, chloroform, and methylene chloride were detected only during Round 1 sampling and are 
common in laboratory environments; their presence in field samples at concentrations less than 
10 times that found in field and laboratory blanks is considered a false positive. None of these three 
compounds was detected in the Round 2 sampling, and they will not be considered further in the 
analysis of regulatory standards and human health assessment for this SWMU. The toluene 
detections were at concentrations less than the WAC NR 140 Public Health PAL.

One SVOC, bis (2-ethylhexyl)phthalate was present in groundwater from OW-155, OW-156, 
OW-157, and OW-158 in the Round 1 sampling. This analyte is also considered common in 
laboratory environments, and its presence in samples at concentrations less than 10 times that found 
in field and laboratory blanks is considered a false positive. Bis(2-ethylhexyl)phthalate was not 
detected in any of the wells during Round 2 sampling, and this compovmd will not be considered 
further in the analysis of regulatory standards and human health assessment for this SWMU.

Eleven metals were detected in the dovragradient wells. Only two of these metals, iron and lead, 
were present at concentrations that exceed the concentration in upgradient well OW-155 and that 
exceed the WAC NR 140 Public Health PAL (lead) or the Public Welfare PAL and ES (iron). 
Chromium, iron, lead, and manganese are also present in the upgradient weU at concentrations that 
exceed the WAC NR 140 Public Health PAL (lead) or ES (chromimn) or the Public Welfare PAL 
and ES (iron and manganese). Standards for iron and manganese are public welfare-based, that is, 
they are based on aesthetic characteristics of groundwater used for drinking and not on public health 

concerns.
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TABLE 23-1

LANDFILL 10 GROUNDWATER 
FORT MCCOY Rn ADDENDUM 
MONROE COUNTY, WISCONSIN

OW154 
(Sidegradient) 

(12-24 ft)* OW156 (12-22 ft) OW157 (14-24 ft) OW158 (12-22 ft)
OW155 (Upgradient) 

(13-2311)
WAC NR 140 Public 

Health Standards
Risk-Based 

Concentration (RBC)

Round 2" Round I Round 2 Round 1 Round 2 Round 1 Round 2 Round 1
1 Round 2

PAL* ES' Non-C* C'

VOLATILE ORGANIC CO MPOUNDS (ug/1)

Acetone ND(50)* 12B(10)f ND(50) 14B(10) ND(50) 2.9BJ(10)* ND(50) 13B(10) ND(50) 200 1,000 3,700 _>■

Chlorofonn ND(l.O) ND(l.O) ND(l.O) 1.7(1.0) ND(l.O) ND(l.O) ND(l.O) ND(l.O) ND(l.O) 0.6 6 0.15

Methylene chloride ND(S.O) 26B(8.0) ND(5.0) 24B(8.0) ND(5.0) 9.6B(8.0) ND(5.0) 25B(8,0) ND(5.0) 15 150 „ 4.1

Toluene 1.4(1.0) ND(0.S) ND(l.O) ND(0.5) ND(1.0) 5.7B(0.5) ND(l.O) ND(0.5) 1.6(1.0) 68.6 343 750 _
SEMI-VOLATILE ORGANIC COMPOUNDS (ug/l)

Bisra-Ethvlhexvllphthalate ND(5.0) 4.5BJ(10) ND(5.0) 79B(10) ND(S.O) 19B(10) ND(5.0) 260(10) ND(5.0) 0.3 3 _ 4.8

METALS (ue/1)

Aluminum 200(100) 9201(100) 300(100) 5401(100) 200(100) 6001(100) 200(100) 3301(100) ND(IOO) _ „ .. _
Barium ND(IOO) 29(4.0) ND(IOO) 14(4.0) ND(IOO) 17(4.0) ND(IOO) 16(4.0) ND(IOO) 400 2,000 2,600

Beryllium ND(4) ND(l.O) ND(4) ND(l.O) ND(4) ND(l.O) ND(4) 1 (1.0) ND(4) 0.016

Chromium ND(IO) 23B(5.0) ND(IO) \TB(5.0) ND(IO) ND(5.0) ND(IO) 100(5.0) ND(IO) 10 100 180

Cobalt ND(S0) 4.0B(3.0) ND(50) ND(3.0) ND(50) 3.0B(3.0) ND(50) 6.0B(3.0) ND(50) 2,200

Copper ND(20) 13BJ(10) ND(20) 19BK10) ND(20) ND(IO) ND(20) 29BJ(10) ND(20) 130 1,300 1,400 ..
Lead ND(3) 3.2(2.0) ND(3) 3(2.0) ND(3) 4.4(2.0) ND(3) 3.7{2.0) ■ ND(3) 1.5 15 0.00037

Mcrcurv 0.9BJf0.21 NDfO.2'1 1.0BJr0.21 NDrO.2'1 1.0BJf0.2I NDro.2I l.OBJro.2') NDf0.2I 0.9BJf0.2I 0.2 2 11 _
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TABLE 23-1 (Continued)

LANDFILL 10 GROUNDWATER 
FORT MCCOY RH ADDENDUM 
MONROE COUNTY, WISCONSIN

OW154 
(Sidegradient) 

(12-24 ft)' QW156 (12-22 ft) OW157 (14-24 ft) OW158 (12-22 ft)
OW155 (Upgradient) 

(13-2311)
WAC NR 140 Public 

Health Standards
Risk-Based 

Concentration (RBC)

Round 2*’ Round 1 Round 2 Round 1 Round 2 PAL' ES' Non-C* c*
Nickel ND(40) 10J(7) ND(40) NDa) ND(40) ND(7) ND(40) ND(7) ND(40) _ 730

WATER QUALITY PARAMETERS (ide/I)

Nitrate/Nitrite 0.9(0.1) 0.58(0.1) 1.2(0.1) 0.49(0.1) 1 0.5(0.1) 0.6(0.1) 1.0(0.1) 0.63(0.1) 0.8(0.1) 2 10 ^1OW154
(Sidegradient) OW155 (Upgradient) WAC NR 140 Public Risk-Based

(12-24 ft)' OW156 (12-22 ft) QW157 (14-2411) OW158 (12-22 ft) (13-2311) Welfare Standards Concentration (RBC)

Round 2^ Round 1 Round 2 Round 1 Round 2
Round 1 1 1 Round 2

Round 1 Round 2 PAL' ES' Non-C

METALS (ug/I)

Iron 200(100) 1,500(200) 500(100) 560(200) 300(100) 620(200) 300(100) 930(200) ND(IOO) 150 300

Manganese 20(10) 75(3.0) 20(10) 67(3.0) 20(10) 47(3.0) 10(10) 76(3.0) 20(10) 25 50 180

Zinc 420B(20) 440(50) 380B(20) 660(50) 470B(20) 530(50) 470B(20) 510(50) 360B(20) 2,500 5,000 11,000

WATER QUALITY PARAMETERS (mR/1)

Alkalinity ND(2) 31(5.0) 18(2) 12(5.0) 8(2) 280(5.0) 11(2) 5.8(5.0) ND(2)

Chemical OxyRcn Demand ND(IO) 12(8) ND(IO) 9.5(8) ND(IO) 12(8) ND(IO) ND(8) ND(IO) _
Phosphate, total ND(0.1) 0.3(0.1) 0.2(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(O.l) ND(0.1) _
Total Dissolved Solids 32J(2) 62J(101 52J(2) 64J(10I 38J(2I 84J(101 48J(2) 62J(10) 28Jm
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TABLE 23-1 (Continued)

OW154 
(Sidegradient) 

(12-24 ft)* OW156 (12-22 ft) OW157 (14-2411) OW1S8 (12-22 ft)
OW1S5 (Upgradient) 

(13-2311)
WAC NR 140 Public 

Welfare Standards
Risk-Based 

Concentration (RBC)

Round 2‘ Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 PAL' ES' C*

Sulfate ND(IO) 3.8(1.0) 138(10) 2.8(1.0) ND(IO) 3.6(1.0) ND(IO) 3.8(1.0) ND(IO) 125 250 _ _

LANDFILL 10 GROUNDWATER 
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

NOTES:

* Depth interval of well screen.
‘No Round 1 samples collected for OW154.
' PAL = Preventive Action Limit; ES. = Enforcement Standard (effective March, 1994).
‘ Non-C = Non-Carcinogenic Risk-Based Concentration; C = Carcinogentic Risk-Based Concentration (10^ Risk).
* ND indicates not detected; detection limit given in parentheses.
' B indicates analyte detected in method or field blank.
' J indicates estimated value, see discussion in Section 24.0.
‘ indicates no standard available.
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Water quality parameters alkalinity, chemical oxygen demand, nitrate/nitrite nitrogen, total 
phosphate, total dissolved solids, and sulfate were detected at higher concentrations in the 
downgradient wells than in the upgradient well.

23.6 CONTAMINATION EVALUATION 

23.6.1 Nature and Extent

Groundwater samples collected downgradient of Landfill 10 during Round 1 sampling contained 
an elevated level of alkalinity which was not detected upgradient of this SWMU. Other detected 
downgradient metals and water quality parameter concentrations were below, or within an order of 
magnitude of, upgradient concentrations or quantitation limits for this SWMU. These slight 
variations in metals and water quality parameters are likely due to natural fluctuations or sampling 
and analytical procedures rather than to contamination from the SWMU. Potential chemical 
migration from Landfill 10, therefore, appears to be limited to alkalinity. Two metals, iron and lead, 
are present at concentrations that slightly exceed the concentration in upgradient well OW-155 and 
that exceed the WAC NR 140 Public Health PAL (lead) or Public Welfare PAL and ES (iron). 
Chromium, iron, lead, and manganese are also present in the upgradient well at concentrations that 
exceed the WAC NR 140 Public Health PAL (lead) and ES as well (chromium) and the Public 
Welfare PAL and ES (iron and manganese).

23.7 REGULATORY REQUIREMENTS

WAC NR 140 is the primary regulatory consideration for groimdwater at Landfill 10. Table 23-1 
lists the PALs and ESs for detected groundwater parameters. Parameters detected in groundwater 
at Landfill 10 at concentrations greater than the Public Health PAL or ES are shown on Table 23-2, 
and the parameters detected at concentrations greater than the Public Welfare PAL or ES are shown 
on Table 23-3. Iron and manganese are public welfare, not public health parameters.

23.8 HUMAN HEALTH ASSESSMENT

Table 23-1 lists the RBCs for parameters detected downgradient of Landfill 10. No RBCs were 
exceeded for compounds detected at this SWMU.

23.9 CONCLUSIONS AND RECOMMENDATIONS

Two metals detected at Landfill 10 exceed WAC NR 140 Public Health PAL or ES concentrations, 
and thus are chemicals of concern (Table 23-4); chromium and lead. Chromium and lead were only 
detected during Round 1 sampling, and chromium was qualified as B because of detection in a 
sample blank. The areal distribution of these chemicals of concern is shown on Figure 23-4. Iron 
and manganese were not considered chemicals of concern at this site because the standards that were 
exceeded are Public Welfare standards, which are based on aesthetic drinking water concerns rather 
than health concerns, and because the standards were exceeded in both upgradient and downgradient 
wells.
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TABLE 23-2

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC HEALTH STANDARDS 

LANDFILL 10
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

4

Parameter Public Health PAL Exceeded Public Health ES Exceeded

Chromium Upgradient (Round 1 only) and 
downgradient (OW-156 and OW-157 
Round 1 only; qualified B)

Upgradient (Round 1 only)

Lead Upgradient (Round 1 only) and 
downgradient (Round 1 only)
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k TABLE 23-3

DETECTIONS IN GROUNDWATER EXCEEDING WAC NR 140 
PUBLIC WELFARE STANDARDS 

LANDFILL 10
FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

Parameter Public Welfare PAL Exceeded Public Welfare ES Exceeded

Iron Upgradient (Round 1 only) and 
downgradient

Upgradient (Round 1 only) and 
downgradient (OW-156, OW-157, 
and OW-158)

Manganese Upgradient (Round 1 only) and 
downgradient (OW-156, OW-157, 
and OW-158 Round 1 only)

Upgradient (Round 1 only) and 
downgradient (OW-156 and OW-157 
Round 1 only)
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TABLE 23-4

CHEMICALS OF CONCERN 
LANDFILL 10

FORT MCCOY RFI ADDENDUM 
MONROE COUNTY, WISCONSIN

4

Chemical Reason for Concern

Chromium Exceeds WAC NR 140 Public Health PAL (upgradient well 
OW-155 Round 1 only; downgradient wells OW-156 and 
OW-157 Round 1 only) and ES (upgradient well OW-155
Round 1 only).

Lead Exceeds WAC NR 140 Public Health PAL (all wells Round 1 
only).
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Because of the inconsistent detection of compounds during the Round 1 and Rovmd 2 sampling 
events, further groundwater sampling is recommended to evaluate contaminant trends. Based on 
information to date, Landfill 10 is recommended to not be included in the CMS.
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24.0 ADDENDUM DATA QUALITY

24.1 INTRODUCTION

Two rounds of samples were collected for chemical analysis from Landfills 7, 8, 9, and 10 for the 
Fort McCoy RFI Addendum. Samples were submitted to laboratories validated by the USAGE 
Missouri River Division. In addition to sample results, QC data were reported from the laboratories. 
The QC data included, when appropriate, the results of method blanks, laboratory duplicates, matrix 
spikes, matrix spike duplicates, surrogate spikes, internal standards, and laboratory control samples. 
Raw chromatograms and instrument readouts or calibration reports were not required to be reported.

The laboratory QC data were used to assess the quality of the analytical data. The assessment of data 
quality was performed using the procedures described in "Laboratory Data Validation Functional 
Guidelines for Evaluating Organic Analyses" (USEPA, 1988a) and "Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganics Analyses" (USEPA, 1988b) as guidance. Suspect 
data were qualified using the codes found in these documents. However, it should be noted that the 
assessment of data quality that was performed is not equivalent to Contract Laboratory Program 
(CLP) Data Validation since the level of data reporting from the laboratories was not equivalent to 
CLP deliverables. Following the assessment of data quality, technical memoranda summarizing the 
data quality and describing qualifiers added to the data were written. These technical memoranda 
are provided in Appendix P Addendum. The following sections provide a discussion of the results 
of the field QC samples (field blanks, field duplicates, and trip blanks).

24.1.1 Round 1 Interim Monitoring

Samples FMM5-LF7-OW146-01, FMM5-LF7-OW146-02, and FMM5-LF7-OW146-04 were the 
field sample, field duplicate, and field blank, respectively, collected at well OW-146. Samples from 
FMM5-LF7-OW146-01 and FMM5-LF7-OW146-04 were used by the laboratory as a matrix spike 
and matrix spike duplicate for semi-volatile organic compound (SVOC) analysis and PCB/pesticide 
analysis without analyzing unspiked sample. Therefore, field duplicate and field blank information 
associated with well OW-146 cannot be evaluated for SVOC and PCB/pesticide spiking compovmds. 
Sample FMM5-LF7-OW146-02 should be used to determine the concentrations of these compounds 
in an unspiked sample.

24.1.2 Round 2 Interim Monitoring

The frequency of laboratory QC was correct except for one batch of mercury analyses for which no 
MS/MSD RPD was reported. An estimated (J) qualifier was assigned to the four samples associated 
with this batch. See the inorganic data validation memorandum dated October 5, 1994, in 
Appendix P Addendum.
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24.2 FIELD BLANKS

24.2.1 Round 1 Interim Monitoring 4
Two field blanks were collected in association with the samples collected from Landfills 7, 8, 9, and 
10: samples FMM5-LF7-OW146-04 and FMM5-LF9-OW152-04.

Analytes detected in field blank FMM5-LF7-OW146-04 include alkalinity, beryllium, cadmium, 
calcium, chromium, cobalt, copper, lead, magnesium, silver, sodium, sulfate, thallium, toluene, total 
dissolved solids, vanadium, and zinc. Chromium, cobalt, copper, and silver were detected in the 
associated laboratory blank; their presence in the field blanks should be considered due to laboratory 
contamination. The concentrations of beryllium, cadmium, lead, thallium, toluene, total dissolved 
solids, vanadium, and zinc found in the field sample and field duplicate associated with 
FMM5-LF7-OW146-04 were approximately the same (within two times) or less than the 
concentrations detected in FMM5-LF7-OW146-04, therefore, it is unlikely the detections in the field 
blank were due to inadequate decontamination procedures. It is also unlikely that the analytes 
detected in the field blank were present in the source water used for decontamination since the 
analytes detected in both field blanks are not consistent. Zinc may be a contaminant introduced by 
the nitric acid preservative vials. A memorandum discussing contamination associated with the nitric 
acid preservatives is included as Appendk T of this report. Laboratory contamination or an unknown 
source of field contamination may be the most likely causes for the presence of the other analytes.

Analytes detected in field blank FMM5-LF9-OW152-04 include beryllium, calcium, cobalt, 
chromium, copper, magnesium, nickel, vanadium, and zinc. Chromium, cobalt, and copper were also 
detected in the associated laboratory blank; their presence in the field blanks should be considered 
due to laboratory contamination. Beryllium was not detected in the associated field sample or field 
duplicate. Zinc was detected in the field sample at a concentration 2-1/2 times greater than 
FMM5-LF9-OW152-04 and at the same concentration in the field duplicate, and may be a 
contaminant introduced by the nitric acid preservative vials (see Appendix T). At these levels, it is 
unlikely that the detections in the field blank were due to inadequate decontamination in the field. 
As previously discussed, it is also unlikely that the water used for decontamination is the cause and 
the detections in the field blank may be related to the laboratory or an unknown source of field 
contamination.

24.2.2 Round 2 Interim Monitoring

Two field blanks were collected in association with the samples collected from Landfills 7, 8, 9, and 
10; samples FM94-LF7-OW146-04 and FM94-LF9-OW152-04.

Andytes detected in field blank FM94-LF7-OW146-04 include total dissolved solids, total mercury, 
and total zinc. Analytes detected in field blank FM94-LF9-OW152-04 include total dissolved solids, 
soluble mercury, soluble zinc, total mercury, total zinc, and total chromium.

Total dissolved solids, total mercury, and total zinc were also detected in a sample of the source 
water used for decontamination, therefore, the presence of these analytes in the field blanks should 
be considered false positives. The source of contamination for mercury and zinc has been determined 
to be the nitric acid preservative (see Appendix T).
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Chromium detected in field blank FM94-LF9-OW152-04 was at a concentration equal to the 
detection limit of 10 ug/1. Since chromium was not detected in the laboratory blank or source water 
sample, but was detected in samples FM94-LF9-OW152-01 and FM94-LF9-OW152-02 at 50 ug/1 
and 40 ug/1, respectively, the presence of chromium in the field blank may be due to carryover during 
sampling. Field samples which may have been affected were qualified during the data quality 
assessment.

24.3 FIELD DUPLICATES

24.3.1 Round 1 Interim Monitoring

Two field duplicate pairs were collected in association with the samples from Landfills 7, 8, 9, and 
10: samples FMM5-LF7-OW146-01 and FMM5-LF7-OW146-02, and samples FMM5-LF9-OW152- 
01 and FMM5-LF9-OW152-02.

For field duplicate pair FMM5-LF9-OW152-01 and FMM5-LF9-OW152-02, the RPD was outside 
of the limits specified for RPD in Table 10-1 of Quality Assurance Project Plan, Addendum No. 3, 
for RCRA Facility Investigation, November 1993 (QAPP Addendum No. 3) for 14 of the metals, 
chloride, total phosphate, and total dissolved solids. The Well Purging and Sample Collection form 
for well OW-152 was reviewed, and the sampler was asked if he could recall any circumstances that 
would account for the discrepancies in the field duplicate results. The Well Purging and Sample 
Collection form shows that during purging and sample collection, the water was characterized as 
having high turbidity and brown color. The sampler recalled that the turbidity of the sample from well 
OW-152 increased as the sample bottles were filled. If one of the field duplicate samples was more 
turbid and, therefore, contained a higher concentration of particulates, the concentrations of analytes 
in the sample might also differ.

For field duplicate pair FMM5-LF7-OW146-01 and FMM5-LF7-OW146-02, aluminum, cobalt, lead, 
and zinc failed to meet the <40 percent limit for RPD specified in Table 10-1 of the QAPP Addendum 
No. 3. The detections for aluminum were low level, ranging from 0.20 mg/1 to 0.31 mg/1 with a 
detection limit of 0.10 mg/1. The difference of approximately one detection limit between the field 
sample and field duplicate should not be considered significant. As discussed in Section 24.2.1, the 
results for cobalt, lead, and zinc may be due to laboratory or field contamination.

24.3.2 Round 2 Interim Monitoring

Two field duplicate pairs were collected in association with the samples from Landfills 7, 8, 9, and 
10: samples FM94-LF7-OW146-01 and FM94-LF7-OW146-02 and samples FM94-LF9-OW152-01 
and FM94-LF9-OW152-02.

Only one field duplicate analysis Med to meet the acceptance criteria. For field duplicate pair 
FM94-LF9-OW152-01 and FM94-LF9-OW152-02 the RPD for soluble lead was outside of the 
40 percent limit specified in Table 10-1 of Quality Assurance Project Plan Addendum No. 4. The 
concentration in the sample was measured at 8 ug/1 while the result reported for the field duplicate 
was a non-detect at a detection limit of 3 ug/1. This variability at concentrations near the detection 
limit should not be considered significant.
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24.4 TRIP BLANKS

24.4.1 Round 1 Interim Monitoring 4
Two trip blanks were collected in association with the samples collected for VOC analysis from 
Landfills 7, 8, 9, and 10: samples FM5-TB05 and FMM5-TB07. Compounds detected in the trip 
blanks included 1,2-dichloropropane, 2-butanone, and chloroform. However, these compounds were 
not detected in associated samples, and therefore, are not affected.

24.4.2 Round 2 Interim Monitoring

One trip blank (FM94-TB03) was collected in association with the samples collected for VOC 
analysis from Landfills 7, 8, 9, and 10. No VOCs were detected.
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25.0 ADDENDUM SUMMARY AND RECOMMENDATIONS
'k

This RFI Addendum has been completed for four SWMUs discovered at Fort McCoy, Monroe 
County, Wisconsin during the period of the original RFI: Landfills 7, 8, 9, and 10. For this 
investigation, groundwater was sampled fi-om the uppermost aquifer (the alluvial aquifer) to 
determine if the four newly identified SWMUs have had any impact on groundwater quality. A total 
of 14 new water table observation wells were installed. During Round 1 sampling, 12 groundwater 
samples were collected, and during Ro\md 2 sampling, 13 grmmdwater samples were collected..

Two wells were not sampled during the Round 1 sampling, OW-150 at Landfill 8 and OW-154 at 
Landfill 10, and one well, was not sampled during the Round 2 sampling, OW-150 at Landfill 8. 
Evaluation of groundwater flow directions after well installation indicated these wells would not 
provide information on the landfills' potential impact on groundwater quality; OW-150 is located 
sidegradient of Landfill 8 and OW-154 is located sidegradient of Landfill 10.

25.1 DATA QUALITY SUMMARY

Data quality was evaluated during this RFI Addendum through the collection of field sample 
duplicates, field blanks, trip blanks, and laboratory quality control analyses. These measures of 
assessing data quality provide insight into data validity, weaknesses in sample quality and collection 
techniques, and where contamination may be introduced into samples.

25.1.1 Round 1 Data Quality

One of the field duplicate pairs showed a high degree of variability in the analytes that were detected. 
Field sampling documentation indicates that the well was properly purged prior to sample collection. 
However, the s^pler recalled that a large volume of sample was removed from this well for . 
collection of the field duplicate, quality assurance sample, and extra volume for laboratory quality 
control analyses, and the turbidity of the sample increased as the sample bottles were filled. The 
increased particulates in one sample of the duplicate pair may be the cause of this variability. It is 
not known if other samples which were characterized as having turbidity at the time of collection 
are affected.

Both laboratory blanks and field blanks had detections of analytes. Sample results within 10 times 
the concentration of the analytes detected in the laboratory blanks and within 5 times the 
concentration detected in the field blanks were qualified and are assumed to be false positives due 
to contamination. As discussed in Section 24.2, because of the levels of analytes found in both the 
samples and field blank were similar, it is unlikely that inadequate decontamination procedures are 
the cause. TTie presence of zinc may be due to contamination from the nitric acid preservative vials 
(see Section 24.2.1 and Appendix T).

Laboratory quality control information (matrix spikes, matrix spike duplicates, laboratory duplicates, 
surrogates, internal standards, laboratory control samples, and holding times) was also assessed. 
Sample results associated with quality control that did not meet the limits specified in the QAPP 
Addendum No. 3 were qualified. The technical memoranda discu^ing data validation, provided in
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Appendix P Addendum, describes why results were qualified. Results qualified with a "J" are 
usable, however, sample bias may be associated with these analytical results. Results qualified with 
an "R" are considered unusable. PCB/pesticide results for two samples and the matrix spike 
compounds for semi-volatiles and PCB/pesticides for two other samples were coded "R". However, 
3,052 out of 3,142 results are considered usable, and this corresponds to 97.1 percent data 
completeness.

4
25.1.2 Round 2 Data Quality

Both laboratory blanks and field blanks had detections of analytes. Sample results within 10 times 
the concentration of the analytes detected in the laboratory blanks and within 5 times the 
concentration detected in field blanks were qualified and are assumed to be false positives. As 
discussed in Sections 24.2 and 24.3, the levels of analytes found in both the samples and field blanks 
were similar. The source of the contamination for mercury and zinc has been determined to be the 
nitric acid preservatives (see Appendix T).

Laboratory quality control information (matrix spikes, matrix spike diqjlicates, laboratory duplicates, 
surrogates, internal standards, laboratory control samples, and holding times) was also assessed. 
Sample results associated with quality control that did not meet the limits specified in the QAPP 
Addendum No. 4 were qualified. The technical memoranda discussing data validation, provided in 
Appendix P Addendum, describes why results were qualified. Results qualified with a “J” are 
usable, however, sample bias may be associated with these analytical results. Results qualified with 
an “R” are considered unusable. Herbicide results for 2,4,5-T for four samples were coded “R”. 
However, 3,422 out of 3,426 are considered usable , and this corresponds to 99.9 percent data 
completeness.

25.2 RFI RESULTS AND RECOMMENDATIONS

Results of the RFI for each SWMU are presented in Sections 20 through 23 of this report. These 
results are summarized below. Recommendations for each SWMU are also presented.

25.2.1 Landfill?

25.2.1.1 Results

Six VOCs (acetone, benzene, ethyl benzene, methylene chloride, toluene, and xylenes) were detected 
in wells at the site. Acetone and methylene chloride are common laboratory contaminants, and their 
presence in field samples at concentrations less than 10 times that found in field and laboratory 
blanks is considered a false positive. This conclusion is supported by the fact that neither compound 
was detected during Round 2 sampling. Benzene, ethyl benzene and xylene were only detected at 
downgradient well OW-145. Benzene was the only analyte present at concentrations above the 
WAC NR 140 Public Health Preventive Action Limit (PAL) and Enforcement Standard (ES), and 
above the carcinogenic RBC. Toluene was detected at concentrations below the WAC NR 140 PAL.
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Four SVOCs, 2-methylnaphthalene, acenaphthene, di-n-butylphthalate, and fluorene were also 
detected at downgradient well OW-145 during one of the sampling rounds at concentrations near the 
detection limit. None of these anal)des have listed regulatory standards.

Thirteen metals were detected in downgradient wells OW-145 and OW-146. Only five of these 
metals, iron, lead, manganese, mercury, and silver were present at concentrations that exceed the 
concentration in upgradient well OW-144 and that exceed the WAC NR 140 Public Health PAL 
(mercury) or ES (lead and silver) or the Public Welfare PAL and ES (iron and manganese). The 
mercury and silver detections, however, were qualified J (estimated). Lead was detected above the 
non-carcinogenic RBC at upgradient and downgradient wells for both sampling rounds. Manganese 
was detected at concentrations above the non-carcinogenic RBC at upgradient well OW-144 during 
Round 1 and at downgradient wells OW-145 and OW-146 for both sampling rounds. Silver was 
detected only at downgradient well OW-146 during Round 1 sampling and qualified as J (estimated), 
but the concentration exceeded the non-carcinogenic RBC. Iron, lead, and manganese are also 
present in the upgradient well at concentrations that exceed the WAC NR 140 Public Health PAL 
(lead) and Public Welfare PAL and ES (iron and manganese) PAL. Standards for iron and 
manganese are public welfare-based, that is, they are based on aesthetic characteristics of 
groundwater used for drinking and not on public health concerns. Mercury and zinc were detected 
in all samples during Round 2 sampling. Further investigation indicates that these are contaminants 
introduced in Round 2 sampling (see Section 24 and Appendix T).

Water quality parameters alkalinity, chemical oxygen demand, nitrate/nitrite nitrogen, chloride, total 
dissolved solids, and sulfate were detected at higher concentrations in the downgradient wells than 
in the upgradient well. The concentration of nitrate/nitrite nitrogen in well OW-146 during the 
Round 2 sampling exceeded the WAC NR 140 Public Health PAL.

25.2.1.2 Recommendations

Landfill 7 is located adjacent to two parking lots and, due to construction of the Consolidated 
Maintenance Facility, presence of Closed Landfill 5, and operations at the Equipment Concentration 
Site, there will not likely be residents living on or near this SWMU. The monitoring wells installed 
are functional, and long-term groundwater monitoring is recommended.

Further corrective measures are not warranted because there will be no adults or children living on 
Landfill 7 and groundwater at Landfill 7 will not be used as a drinking water source. Evaluation of 
changing groundwater conditions may warrant future action or result in a reduction of monitoring 
requirements. Therefore, this unit is not recommended to be included in the CMS.

25.2.2 Landfills

25.2.2.1 Results

Three VOCs, acetone, methylene chloride, and toluene were detected in all three wells at this site 
during the Round 1 sampling; toluene was also detected at downgradient well OW-147 during 
Rormd 2 sampling. None of these analytes were present at concentrations above the WAC NR 140 
Public Health Preventive Action Limit (PAL). Acetone and methylene chloride are common
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laboratory solvents; their presence in field samples during Round 1 sampling at concentrations less 
than 10 times that found in field and laboratory blanks is considered a false positive. This 
conclusion is supported by the fact that neither compound was detected during Roimd 2 sampling.

Eight metals, arsenic, cadmium, chromium, copper, iron, lead, manganese, and mercury, were 
detected in downgradient wells OW-147 and/or OW-149 at concentrations that exceed the 
concentration in upgradient well OW-148 and that exceed the WAC NR 140 Public Health PAL 
(arsenic, copper, and mercury) or the ES as well (cadmium, chromium, and lead) or the Public 
Welfare PAL and ES (iron and manganese). Chromium, iron, lead, manganese, and mercury were 
also present in upgradient well OW-148 at concentrations that exceed the Public Health PAL 
(chromium, lead, and mercury) or the Public Welfare PAL and ES (iron and manganese). The 
mercury detections were qualified as J (estimated) and may be of contamination introduced during 
sampling (see Section 24 and Appendix T). The Public Welfare PAL and ES for iron and 
manganese are based on the aesthetic characteristics of groundwater used for drinking and not on 
public health concerns. Arsenic concentrations detected in downgradient well OW-147 also 
exceeded the non-carcinogenic RBC, and the manganese concentrations detected in all wells were 
above the non-carcinogenic RBC. Lead was detected at concentrations above the non-carcinogenic 
RBC at upgradient and downgradient wells during Round 1 sampling and at downgradient well, 
OW-147, during Roimd 2 sampling. Beryllium was detected at a concentration above the 
carcinogenic RBC in downgradient well OW-147 during Round 2 sampling.

Water quality parameters alkalinity, chemical oxygen demand, nitrate/nitrite nitrogen, chloride, total 
phosphate, total dissolved solids, and sulfate were detected at higher concentrations in the 
downgradient wells than in the upgradient well. None of these analytes were present at 
concentrations that exceed the WAC NR 140 Public Health or Public Welfare PALs.

25.2.2.2 Recommendations

Because of health risks and regulatory (WAC NR 140) exceedances of both the Public Health PAL 
or ES requirements, additional groundwater monitoring may be necessary to evaluate the 
inconsistent contaminant trends observed in Round 1 and Round 2 groundwater sampling. Based 
on information available to date. Landfill 8 is not recommended to be included in the CMS until 
additional information (groundwater data) provides a clearer representation of groundwater 
conditions.

25.2.3 Landfill 9

25.2.3.1 Results

One SVOC, bis (2-ethylhexyl) phthalate, was present in both wells and the field blank during 
Round 1 sampling at concentrations that exceed the WAC NR 140 Public Health PAL. This analyte 
is considered common in laboratory environments and its presence in samples at concentrations less 
than 10 times that found in field and laboratory blanks is considered a false positive. This 
conclusion is supported by the fact that this compound was not detected in either well or in the field 
blank during Round 2 sampling.

4
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Six metals, arsenic, chromium, iron, lead, manganese, and mercury, were detected at concentrations 
(total metals analyses) that exceed those in the upgradient well and that exceed the WAC NR 140 
Public Health PAL (arsenic, chromium, and mercury) and ES as well (lead) or the Public Welfare 
PAL and ES (iron and manganese). Cadmium, chromium, iron, lead, and silver were also present 
in total metals analyses of the upgradient well at concentrations that exceed the WAC NR 140 Public 
Health PAL (chromium) and ES as well (cadmium, lead, and silver) or the Public Welfare PAL and 
ES (iron). Cadmium, chromium, and silver detections in these wells were qualified as B or BJ 
because of detections in field or method blanks. The PAL and ES for iron and manganese are 
public-welfare based, that is, based on the aesthetic characteristics of groundwater used for drinking 
and not on public health concerns. Arsenic was also detected in the downgradient well (OW-152) 
during Round 1 sampling (total metals analysis) at concentrations that exceeded the non- 
carcinogenic RBC, although arsenic was not detected during Round 2 in either the total metals or 
dissolved metals analyses of either well. Manganese was detected above the non-carcinogenic RBC 
only during Round 1 sampling (total metals analysis) of the downgradient well in both OW-152 and 
the OW-152 field duplicate. Beryllium (total metals analysis) was detected above the carcinogenic 
RBC in upgradient well OW-151 during the Roimd 1 sampling, but was not detected during Round 2 
sampling or in the dissolved metals analyses. Lead (total metals analysis) was detected above the 
non-carcinogenic RBC in both the upgradient and downgradient wells. Dissolved lead exceeded the 
non-carcinogenic RBC only in the downgradient well, and was not detected in the upgradient well.

During the Round 2 groundwater sampling, the samples were also analyzed for dissolved metals in 
order to evaluate the effect of turbidity on metal concentrations in the groundwater. In general, the 
metals detected at Landfill 9 are derived fi-om particulates in the groundwater, and are not dissolved 
constituents in the water. Only four metals were detected in the dissolved metals analysis: lead, 
manganese, mercury, and zinc, and mercury and zinc were determined to be contaminants introduced 
during sampling (see Section 24 and Appendix T). Dissolved lead was detected only in the 
downgradient well OW-152 at a concentration above the PAL, but was undetected in the OW-152 
field duplicate and in the upgradient well. Dissolved manganese concentrations were below the PAL 
and ES requirements as well as the non-carcinogenic RBC.

25.2J.2 Recommendations

Additional groundwater monitoring may be necessary to evaluate the inconsistent contaminant 
trends observed in Round 1 and Round 2 groundwater sampling because of health risks and 
regulatory (WAC NR 140) exceedances of both the Public Heallii PAL or ES requirements in wells 

installed at Landfill 9. Based on information available to date. Landfill 9 is not recommended to be 
included in the CMS.

25.2.4 Landfill 10

25.2.4.1 Results

Four VOCs, acetone, chloroform, methylene chloride, and toluene, were detected in wells at this site. 
Acetone and methylene chloride are common laboratory solvents, however, and their presence in 
field samples only during Roimd 1 sampling and at concentrations less than 10 times that found in 
field and laboratory blanks is considered a false positive. Chloroform is also common in laboratory
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environments, and its one time detection dming Round 1 sampling also suggests it is a laboratory 
contaminant in this case. Neither acetone, chloroform, or methylene chloride were detected in 
Round 2 groundwater sampling. Toluene was detected at concentrations less than the WAC NR 140 
Public Health PAL.

One SVOC, bis (2-ethylhexyl) phthalate, was present in upgradient well OW-155 and downgradient 
wells OW-156, OW-157, and OW-158 during Round 1 sampling at concentrations that exceed the 
WAC NR 140 Public Health PAL and ES. This analyte is considered common in laboratory 
environments and its presence in samples at concentrations less than 10 times that foxmd in field and 
laboratory blanks is considered a false positive. This conclusion is supported by the fact that this 
compound was not detected in any of the wells during Roimd 2 sampling.

Only two metals, iron and lead, were present at concentrations that exceed the concentration in 
upgradient well OW-155 and that exceed the WAC NR 140 Public Health PAL (lead) or Public 
Welfare PAL and ES (iron). Chromium, iron, lead, and manganese were also present in the 
upgradient well at concentrations that exceed the WAC NR 140 Public Health PAL (lead) and ES 
as well (chromium) or Public Welfare PAL and ES (iron and manganese). Chromium and lead were 
only detected during Round 1 sampling, and the chromium detections were qualified as B because 
of detection in a sample blank. The standards for iron and manganese are public welfare based, that 
is, they are based on aesthetic characteristics of groundwater used for drinking, not on public health 
concerns. No RBCs were exceeded for compounds detected at this SWMU.

Water quality parameters alkalinity, chemical oxygen demand, nitrate/nitrite nitrogen, total 
phosphate, total dissolved solids, and sulfate were detected at higher concentrations in the 
downgradient wells than in the upgradient well.

25.2.4.2 Recommendations

Because of health risks and regulatory (WAC NR 140) exceedances of both the Public Health PAL 
or ES requirements in wells installed at Landfill 10, additional groundwater monitoring may be 
necessary to evaluate the inconsistent contaminant trends observed in Round 1 and Roimd 2 
groundwater sampling. Based on information available to date. Landfill 10 is not recommended to 
be included in the CMS.
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APPENDIX E-1 ADDENDUM

DRILLING LOGS FOR MONITORING WELLS

(No boring logs exist for well points 
OW-102, OW-103, OW-121, and OW-122)
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APPENDIX F ADDENDUM

GEOTECHNICAL DATA

F-1 Geotechnical Data - Phase 1 
F-2 Geotechnical Data - Phase 2 
F-3 Geotechnical Data - Phase 3 
F-4 Geotechnical Data - Landfills 7, 8, 9, and 10



APPENDIX F-4

GEOTECHNICAL DATA - LANDFILLS 7, 8, 9, AND 10



Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling 
Attn: Mr Ron Thalacker 
PO Box 109 
Schofield, Wl 54476

RIVER VALLEY TESTING CORF.
1302 Cleveland Avenue 

Wausau, Wl 54401 
715/848-1225

REPORT OF MECHANICAL ANALYSIS OF SOIL

Copies:

Date: December 30, 1993 RVT nie No: W93-258

GENERAL:
Scope of Work: For this report, only mechanical analysis including #200 sieve, moisture content and hydrometer tests

were performed.
Date of Test: December 21, 1993 Lab Technician: B Jones
Sampled By: WTD Environmental Personnel D^te Submitted: December 14, 1993

RESULTS:
Test Method: ASTM C117-90, Cl36-84a, D422-92, D2487-92 & D2216-90

Boring Number: OW144 OW144 OW144 0W145 0W145 OW145 0W146 OW146
Sample Number: 2 6 8 4 7 9 4 7
Sample Depth: 2-4’ 10-12’ 14-16’ 6-8’ 12-14’ 16-18’ 6-8’ 12-14’

uses
Classification: SP-SM SP SP SP SP SP SP SP

In-Situ
Moisture Content 9 16 18 4 19 18 4 17

Sieve Size % Passing

#10 100 100 100 100 100 100 100 100

#40 91 91 93 93 90 82 91 92

#100 16 16 21 20 15 6.9 21 19

#200 6.9 2.5 3.3 2.5 2.3 0.8 3.5 3.1

0.005 mm 3.5 1.0 2.5 2.0 2.0 0.8 2.0 2.0

REMARKS:

A portion of the sample will be held for 30 days after the date of this report and then will be discarded unless we are 
notified to do otherwise.

Respectfully Submitted, 
River Valley Testing Corp.

5Q5B (8/93)



Project:

Client:

Date:

FORT MCCOY 
SPARTA. WISCONSIN 
WTD Environmental Drilling 
Attn: Mr Ron Thalacker 
PO Box 109 
Schofield, Wl 54476

January 7, 1994

RIVER VALLEY TESTING CORF.
1302 Qeveland Avenue 

Wausau, Wl 54401 
715/848-1225

REPORT OF MECHANICAL ANALYSIS OF SOIL

Copies:

■' I
i !

RVT File No: W93-258

GENERAL: 
Scope of Work:

Date of Test: 
Sampled By:

For this report, only mechanical analysis inciuding #200 sieve, moisture content and hydrometer tests 
were performed.
December 21, 1993 Lab Technician: B Jones
WTD Environmental Personnel Date Submitted: December 14, 1993

RESULTS:
Test Method: ASTM C117-90, Cl36-84a, D422-92, D2487-92 & D2216-90

Boring Number: OW146 OW147 OW147 OW147 OW148 OW148 OW148 OW149
Sample Number: 9 2 7 10 2 4 7 3
Sample Depth: 16-18’ 2-4’ 12-14’ 17-19’ 2-4’ 6-8’ 12-14’ 4-6’

uses
Classification: SP SP-SM SP-SM SP-SM SP CL SP-SM SP

In-Situ
Moisture Content 17 8 11 16 5 19 16 3

Sieve Size % Passing

3/4" 100 — — — — ~ — —

3/8" 99 — — — — — ~ 100

#4 99 — — 100 — — — 99

#10 99 100 100 99 100 100 100 99

#40 84 96 95 65 84 97 40 87

#100 7.3 50 56 22 16 64 15 11

#200 1.2 6.1 8.5 11 3.3 56 10 2.1

0.005 mm 0.0 2.9 3.3 3.4 1.0 1.5 4.0 1.0

REMARKS:
A portion of the sample will be held for 30 days after the date of this report and then will be discarded unless we ai 
notified to do otherwise.

Respectfully Submitted,
River Vaflev Testino Cofo.

505B (8/93)

1



Project:

Client:

Date:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling 
Attn: Mr Ron Thalacker 
PO Box 109 ^
Schofield, WI 54476

January 7, 1993

RIVER VALLEY TESTING CORF.
1302 Oeveland Avenue 

_ . Wausau, WI 54401 
715/848-1225

REPORT OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT Fiie No: W93-258

GENERAL 
Scope of Work:

Date of Test: 
Sampled By:

For this report, only mechanical analysis including #200 sieve, moisture content and hydrometer tests 
were performed.
December 21, 1993 Lab Technician: B Jones
WTD Environmental Personnel Date Submitted: December 14, 1993

RESULTS:
Test Method: ASTM C117-90, Cl36-84a, D422-92, D2487-92 & D2216-90

Boring Number: OW149 OW149 OW150 OW150 OW150 OW151 OW151 OW151
Sample Number: 6 9 3 6 8 5 11 18
Sample Depth: 10-12' 16-18' 4-6' 10-12' 14-16' 8-10' 20-22' 34-36'

uses
(Classification: CL-ML SP-SM SP SP-SM CL CL SM SP-SM

In-Situ
Moisture Content 20 23 14 19 33 25 17 16

Sieve Size % Passing

#10 100 100 100 100 100 — 100 100

#40 97 88 97 89 99 100 92 83

#100 79 25 12 20 95 84 50 21

#200 75 7.7 1.5 5.9 90 77 38 . 8.4

0.005 mm 18 2.7 1.0 3.5 17 21 9.0 2.5

REMARKS:

A portion of the sample will be held for 30 days after the date of this report and then will be discarded unless we are 
notified to do otherwise.

Respectfully Submitted,
RivecA/ajley Testing

505B (8/93)



Project: FORT MCCOY
SPARTA. WISCONSIN

Client: WTD Environmental Drilling
Attn: Mr Ron Thalacker 
PO Box 109 
Schofieid, Wl 54476

January 11, 1994

RIVER VALLEY TESTING CORF.
1302 Cleveland Avenue 

_ Wausau, Wl 54401 
715/848-1225

REPORT OF MECHANICAL ANALYSIS OF SOIL

Copies:

Date: RVT File No: W93-258

GENERAL-
Scope of Work: For this report, only mechanical analysis including #200 sieve, moisture content and hydrometer tests

were performed.
Date of Test: Decenriber 21, 1993 Lab Technician: B Jones
Sampled By: WTD Environmental Personnel Date Submitted: December 14, 1993

RESULTS:
Test Method: ASTM C117-90, Cl36-84a, D422-92, D2487-92 & D2216-90

Boring Number: OW152 OW152 OW152 . OW154 OW154 OW154 OW155 OW155
Sample Number: 7 9 15 5 7 9 3 8
Sample Depth: 12-14' 16-18’ 28-30' 8-10’ 12-14’ 16-18’ 4-6’ 14-16’

uses
Classification: SM CL-ML SP-SM SP SP SP SP SP

In-Situ
Moisture Content 16 26 16 5 3 17 2 15

Sieve Size % Passing

#10 100 100 100 100 100 100 100 100

#40 93 98 76 83 67 61 77 65

#100 41 92 17 4.1 0.7 3.3 1.7 3.6

#200 25 90 7.2 0.1 0.0 0.7 0.1 0.3

0.005 mm 4.2 25 2.3 0.0 0.0 0.0 0.0 0.0

REMARKS:

A portion of the sample will be held for 30 days after the date of this report and then will be discarded unless we are 
notified to do otherwise.

Respectfully Submitte 
Rivet^Vaitev Testing It s.

5058 (8/93)



Project:

Qient:

Date:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling 
Attn: Mr Ron Thalacker 
PO Box 109 
Schofield, Wl 54476

January 11, 1994

RIVER VALLEY TESTING CORF.
1302 Cleveland Avenue 

Wausau, Wl 54401 
715/848-1225

REPORT OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258

GENERAL:
Scope of Work: For this report, only mechanical analysis including #200 sieve, moisture content and hydrometer tests

were performed.
Date of Test: December 21, 1993 Lab Technician: B Jones
Sampled By: WTD Environmental Personnd Date Submitted: December 14, 1993

RESULTS:
Test Method: ASTM C117-90, Cl36-84a, D422-92, D2487-92 & D2216-90

Boring Number OW155 OW156 OW156 0W156 0W157 OW157 0W157 OW158
Sample Number. 10 3 7 9 4 9 10 4
Sample Depth: 18-20’ 4-6’ 12-14’ 16-18’ 6-8’ 16-18’ 18-20’ 6-8’

uses
Classification: SP SP SP SP SP SP SP SP

In-Situ
Moisture Content 17 3 3 15 2 17 18 3

Sieve Size % Passing

#10 100 100 100 100 100 100 100 100

#40 70 80 54 61 67 82 85 83

#100 3.1 2.4 1.4 5.0 1.5 4.8 7.0 3.1

#200 0.3 0.2 0.3 1.1 0.0 0.2 1.6 0.1

0.005 mm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

REMARKS:

A portion of the sample will be held for 30 days after the date of this report and then will be discarded unless we are 
notified to do otherwise.

Respectfully Submitted, 
River Valley Testing Corp.

505B (8/93)



Project:

Client:

Date:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling 
Attn: Mr Ron Thalacker 
PO Box 109 
Schofield, Wl 54476

January 12, 1994

RIVER VALLEY TESTING CORF.
1302 Qeveland Avenue 

Wausau, Wl 54401 
715/848-1225

REPORT OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258

GENERAL: 
Scope of Work:

Date of Test: 
Sampled By:

For this report only mechanical analysis including #200 sieve, moisture content and hydrometer tests 
were performed.
December 21, 1993 Lab Technician: B Jones
WTD Environmental Personnel Date Submitted: December 14, 1993

RESULTS:
Test Method: ASTM C117-90, Cl36-84a, D422-92, D2487-92 & D2216-90

Boring Number: OW158 OW158 OW159 0W159^ 0W159* OW160^ 0W160^ OW160^

Sample Number: 7 11 3 5 7 3 7 9
Sample Depth: 12-14’ 20-22’ 6-8’ 10-12’ 14-16’ 6-8’ 14-16’ 18-20’

uses
Classification: SP SP SP SP SP SP SP SP

In-Situ
Moisture Content 3 18 3 15 15 21 3 16

Sieve Size % Passing

3/8" ~ — — — — ~ — 100

#4 — — — ■ — — — — 99

#10 100 100 100 100 100 100 100 99

#40 64 66 81 38 85 96 93 88

#100 2.2 3.5 14 5.0 15 27 21 26

#200 0.0 0.4 0.8 3.5 2.3 1.8 1.2 1.9

0.005 mm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

REMARKS:
A portion of the sample will be held for 30 days after the date of this report and then will be discarded unless we 
notified to do otherwise.

^ , f 4_ r Respectfully Submitted,^ bcv

505B (8/93)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: December 30, 1993

GENERAL:

RESULTS:

Sample Number: 2
Sample Location: 2-4’
Sample Source: 0W144

uses Classifications: SAND, with organic siit, fine grained, brown and black (SP-SM)

us. STANDARD 5EVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS

« * 3 2 11^2 I 3/4 1/2 3/8 3 4 e I D M 6 20 30 40 SO 20 CO MO 200

HYDROMETER

>- soCQ

B6 »Q.

CCCDLES

1 T 1 ' 1 1 ' 1 1 L 1 ' ' T

\
\

v_\

1—-\

\

—

GRAN Size N MILLhETERS
0) 0.05 0.0( 0.005 aoa

aiAva
coA«€ r COAfiSe I . MiCUl I

OAY

500 (4/93)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies;

RVT File No: W93-258 Dale: • December 30, 1993

GENERAL:

RESULTS:

Sample Number: q
Sample Location; io-i2‘
Sample Source: OW144

uses Classifications: SAND, fine grained, gray (SP)

600 (J

US. STANDARD SEVE OPENNG N INQ-ES US. STANDARD SIEVE NUMBERS

V2 VI 30 40 50 >0 00 HO ?00

GRAIN SIZE N fILLr-ETERS
CCOOIES
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: December 30, 1993

GENERAL:

RESULTS:

Sample Number: g
Sample Location: 14.10'
Sample Source: OW144

uses Classifications: SAND, fine grained, gray (SP)

us. STANDARD SEVE OPENNG N INQ-ES US. STANDARD SIEVE NUMBERS

0 4 } 7 m I 3/4 1/2 J/t 3 4 » t O t4 6 20 30 40 U) 10 CO UO 200

HYDROrtTER

GRAN SIZE N MU.rCTERS
CCOSIES

OTAVEL
MAKE 1

i/30
MAKE 1_________>C0U1_______ I

OAV

500 (4/83)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: December 30, 1993

GENERAL:
Sample Number: 4
Sample Location: 6-8’
Sample Source: OW145

uses Classllicatlons: SAND, fine grained, light brown (SP)

RESULTS:

CD

a.

600 (VS

US. STANDARD SEVE OPENNG N INQ-ES US. STANDARD SIEVE NUMBERS

C 43 i IV2 I 3/4 U2 3/g 3 4 6 « D M 6 K) 30 40 60 20 00 MO 200

HYDRO^ETER

' ' 1 1 ' 1 1 1 1 1 1 t

S
\

V-
A

\\

\

00 50 I 05
GRAN SIZE N MLLT-ETERS

OJ 0.05 OiOi QlOOS oca

CCOOIGS cflAva 5^0 SLl
n AVCOAWC 1 COUKC 1 rttwi 1

■ ■>



■ ^ v' C' r y
RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies;

RVT File No: W93-258 Date: December 30, 1993

GENERAL:

RESULTS:

Sample Number: 7
Sample Location: 12-14’
Sample Source: OW145

uses Classifications: SAND, fine grained, gray (SP)

us. STATOMO SEVE OPENNG N INOES US, STANDARD SIEVE NUMBERS

e 4 1 2 11/2 I 1/4 u2 i/a 14 6 6 o M e 20 10 40 » /o vo ho 209

HYDROMETER

ORAN SIZE N MLLtlETERS
CBAVEl

500 (4/yo)



RIVER VALLEY TESTING CORE.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: December 30, 1993

GENERAL;

RESULTS:

Sample Number: g
Sample Location: ig-IB'
Sample Source: OW145

uses Classifications: SAND, fine grained, gray (SP)

U.5. STANDARD SEVE OPENING N INOES US. STANDARD SIEVE NUMBERS HYDROMETER

M 6 20 30 “lO io 70 00 MO 200

GRAN SIZE N tILLMETERS
CCOOIES

COAVtl
CQAJgl; I ftC

5A70
CONKC I fCC«.tl I

509 (</((

'>

OAV
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: December 30, 1993

GENERAL:

RESULTS:

Sample Number: 4
Sample Location: e_B’
Sample Source: OW146

uses Classifications: SAND, fine grained, light brown (SP)

US. STANDARD SEVE OPENNG N INQ-ES US. STANDARD SCVE NUM3ERS

0 4 z 7 IVi 13/4 1/2 3/0 3 4 0 9>0 M 10 20 30 40 OO 70 OQ MQ VOO

CCOOIEO
OlAVCL

co^fisa 1 FhC coAoni 1 MIW.H 1 fit

HYDRO^CTER

GRAN 9ZE U MLirCTEUS
OAT

500 (4/03)



RIVER VALLEY TESTING CORE.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale. December 30, 1993

GENERAL:

RESULTS:

Sample Number: 7
Sample Location: 12-14‘
Sample Source: OW146

uses ClassKicatlons: SAND, fine grained, gray (SP)

U.S. STANDARD SEVE OPENING IN INQ-ES US. STANDARD SIEVE NUMBERS

CRAM SIZE N MLLMETERS

HYDROMETER
; in 30 to 50 ?0 CO HO soo

500 (4/d

OOOIES
OftAVEL 5AAO Sl_l

COAJttC 1 FhC cOArec 1 FCW.M 1 9^ 1

V4pAI

> i f - i
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RIVER VALLEY^ESTING CORP.

Project;

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date:

GENERAL:

RESULTS:

Sample Number; 9
Sample Location: 16-18'
Sample Source: OW146

uses Classifications: SAND, fine grained, gray (SP)

us. STAWARO SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBEItS

» 4 3 J \n I 3/4 1/2 3/g 3 4 6 3 D H e 20 » 40 30 70 DO HO 200

HYDROPETER

GRAN SIZE N MLirETERS

coAflse I

500 (4/93)



RIVER VALLEY TESTING CORE.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTO Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 2
Sample Location: 2-4’
Sample Source: OW147

uses Classifications: SAND, with organic silt, fine grained, light and dark brown (SP-SM)

us. standard SEVE OPENNG N INO-ES US. STANDARD SIEVE NUMBERS

I 3/4 M » 30 30 40 iO 70 CO MO VOO

ORAN SIZE N MLir^TERS
CCOOIES

CflAVtl
COAJgE I C0AJ6C M:C«^ CLAY

500
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVf File No: W93-258 Date; January 7, 1994

GENERAL:

RESULTS:

Sample Number: 7
Sample Location: ‘•2-14’
Sample Source: OW147

uses Classifications: SAND, with silt, fine grained, light brown (SP-SM)

>- » CO

U.S. STANDARD SEVE OPENNG N INQ-ES US. STANDARD SIEVE NUMBERS

e 4 ) 1 \V7 t V* VI i/» i 4 » t O M 6 30 M 40 » 70 00 HQ 300

CCODCES

GRAN SIZE N MLLtlETERS
CrtAVEL

COAJttC 1 FN: C0A«E 1 FC0U1 1

HYDROMETER

1 ' 1 1 1 1 ' ' '
\

V
A

— \
\
\

1\
.Jl_ -- - - -\

\
\

1

V

OAT

500 (4/03)



RIVER VALLEY TESTING CORF.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No': W93-258 Date: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 10
Sample Location: 17-19’
Sample Source: OW147

uses Classifications: SAND, with silt, fine grained, brown (SP-SM)

500 Hi

US. STANDARD SEVE OPENNG N INOES US. STANDARD SIEVE NUMJERS

« 4 3 t \Vi I 3/4 U2 3/5 3 4 5 I 0 M 15 20 30 40 50 70 OO MO WO

hydrometer

1 T 1 1 1 1 1 1 1 1 ' 1 1 I'
X

V

\

L_\

V\
\
\
\
\

s\
\

s •s

«» 50 D S I 05
GRAN SIZE N NLLMETERS

OJ 0.05 0.01 0005 oca

CCOOIE5 eOAVEL
C0/«e F7€

5A/0
C0A«e I HltUi I OAT

')
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVr File No: W93-258 0a,e; January 7. 1994

GENERAL:

RESULTS:

Sample Number: 2
Sample Location: 2-4’
Sample Source: OW148

uses Classifications: SAND, fine grained, brown (SP)

us. standard seve opening n inoes us. standard sieve numbers

» 4 ) 7 II 3/4 1^2 9/a 9 4 « I Q H » 70 90 40 W 79 OO HO 700

HYOROttTER

GRAN SIZE N MLir-ETERS

900 (4/93)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies;

R\n- File No: W93-258 Date: January 7, 1994

GENERAL:

RESULTS:

Sample Number: ^ _
Sample Location:
Sample Source: OW148

uses Classlllcatlons: SANDY LEAN GUY, brawn (CIJ

US. STANDARD SEVE OPENNG N INOGS US. STANDARD SIEVE NUMBERS

6 4 J 1 tV2 i 3/* V7 i/t 3 A t t O N 0 » 30 40 $0 ;0 U> HO 20D

HYDROMETER

' ' 1 1 1 1 1 1 1 l- ■ T - - rJ ' 1 1

s
\
\

\
\

s, \ \

_v\\
\
\

V

60b

500 00 50 D 5 1 OS
GRAN SIZE N MLLMETERS

OJ 0.05 0.0f (LOOS oca

CftAVtL $A/0 f

^ AV
CC08LES

1 Frc C0AIS£ 1 LtDUl 1
5».l (XAT

> f

iN

. - V

>



CO? CO) CO] ■/ )', i -I .. -TO. V, .-t - ■,' 1, ;; rRIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Prilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 7
Sample Location: 12-14’
Sample Source: OW148

uses Classifications: SAND, with silt, medium to fine grained, light brown (SP-SM)

U.S. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS

e 4 3 2 117 I 3/4 1/2 ve 3 4 6 • D H ft 20 30 4Q M 70 00 HO 200

hydrometer

>- 50CO

ccoaiEs

r

\

\

tv

CAAVEL
coAAic r

GRAN SIZE N MLL^ETERS
01 0.0S an aoos aon

5«0
co^ I mtuti T OAY

500 (V03)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date; January 7. 1994

GENERAL:

RESULTS:

Sample Number: 3
Sample Location: 4-6’
Sample Source: OW149

uses Classifications: SAND, fine grained, light brown (SP)

600 (4^

U.S. STANOARO 8EVE OPENNG N INOES U.S. STANDARD SIEVE NUnBERS

6 4 } 7 IV2 13/4 1/2 3/0 3 4 6 0 D 14 6 20 30 40 SO /O 00 HO 200

HYDROt^TER

GRAN SIZE N MLLr-ETERS
CCOOLES

cftAva 5A^O
OAt

COfJtX 1 FN: eoAree 1 n:t4LH I rm
S1.1

'■ ^ r' 1
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RIVER VALLEY TESTING CORP.
O' C'"} C3 c3 rr->

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 6
Sample Location: 10-12’
Sample Source: OW149

uses Classifications: SILTY CLAY, with sand, brown (CL-ML)

us. STATOARO SEVE OPENNG INCEGS US. STANDARD SIEVE NUMBERS

e 4 3 t \ Vi I 3/4 t'2 va 3 4 0 a D M B » 30 40 io ;Q DO MO wo

HYDROrtTER

1 T 1 ' ' ' T ' 1 ' 1 1 f 1 ' '
’

'
\

V

S
S

V
\
\\

V
\
\
_\

s
■s

s

-

CO 50 0 5 1 05 01
GRAN SIZE M MLll^TERS

0.05 oioi aoos aooi

ccoaEs
COAVEL 5AIO 5U OA¥

COWE 1 Ft€ CONW 1 rttWI 1 «€

SOS (4/93)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 7, 1994

GENERAL:

RESULTS:

Sample Number: g
Sample Location: 16-I8'
Sample Source: OW149

uses Classifications: SAND, with silt, fine grained, light brown (SP-SM)

U.S. STANDARD SEVE OPENNG N INOES US. STANDARD SEVE NUI1BGRS HYDROr^TER

> 11^2 I 3/4 30 40 iO 10 DO HO WO

GRAN SIZE N MILLt-ETERS

500

fL.
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 3
Sample Location: 4-6’
Sample Source: OW150

uses Classifications: SAND, fine grained, light brown (SP)

us. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS

GRAN SIZE N MLLr^TERS
COULES CIMVEl

ctwta-______I
MO

comx \_______ rcDui______ I

HYDROMETER
> \\n »40 so ;o oo HO »x>

OAV

600 (4/93)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 6
Sample Location: io-12’
Sample Source: OW150

uses Classifications: SAND, with silt, fine grained, brown (SP-SM)

500 (4^

<.

US. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS HYDROMETER

I 3/4 VZ 3/9 30 40 iO /O DO HO 200

GRAN SIZE U MLir^TERS
COQOIES

■\ /■
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 7. 1994

GENERAL:

RESULTS:

Sample Number: 8
Sample Location: 14-16'
Sample Source: OW150

uses Classifications: LEAN CLAY, dark gray (CL)

us. STANDARD SEVE OPENNG N INQ-ES US. STANDARD SIEVE NUMBERS

6 4 3 7 II 3/4 1/2 3/S 3 4 6 S D M ft 20 30 40 30 70 CO MO 200

HYDROhCTER

GRAN SIZE N MLLhCTERS
CCOOIES

CAAVEl
COAfgg______ I

S//0
COAflse I KiCUl I ri4:

OAY

500 (4/03)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 5
Sample Location: 8-10’
Sample Source: OW151

uses Classifications: LEAN CLAY, with sand, brown (CL)

500

U.S. STANDARD SEVE OPENNG N INOES US. STANDARD SEVE NUMBERS HYDRONETER

ooniEi

SO D S 1 OS
GRAN SIZE N MLLNETERS

OJ

GRAVEL 9A/0
COARO: 1 FN: COAfl* 1 rttWI 1 Fl^-

ox» OlOOS

1 r 1 i 1 1 1 1 ' ' 1 1 1 I "N 1 1 1 1r —h
\

•
'* s s

\
\
\

\
\

\
\

\ s
s

•Ss
•>S

aoa
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RIVER VALLEY TESTING CORP.

Project:

Client;

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 7, 1994

GENERAL:

RESULTS:

Sample Number: 11
Sample Location: 20-22’
Sample Source: OW151

uses Classifications: SILTY SAND, fine grained, with rust stains, brown (SM)

U.S. STANDARD SEVE OPENING N INOES US. STANDARD SIEVE NUMBERS hydrometer
? \V7 30 40 50 ;o 00 HO ?oo

ORAN SIZE N MtLLt^TERS
CCOIHES cows____ I

SA>0
COAfBE IM-Cm I

OAY

600 (4/03)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

W93-258RVT File No: Qgjg. January 7, 1994

GENERAL:
Sample Number:
Sample Location: 34-36’
Sample Source: OW151

uses Classifications: SAND, with silt, fine grained, with rust stains, brown (SP-SM) '<

RESULTS: US. STANDARD SEVE OPENNG r>T INO€S US. STANDARD SIEVE NUURERS

I 05
GRAN SIZE U MLLr-ETERS

01 0.05

CCOOIES CAAVEL
CQAJttC I

5A/0
C0A1C6 I HIM I

HVOROflETER

' ' ' 1 1 1 1 I 1 ' ' ' T
N

s

s \

V-V14\

\
\

\
\

0.01 0.005 OlOOi

CLAY

■ /03)
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 11, 1994

GENERAL:

RESULTS:

Sample Number: 7
Sample Location: 12-14’
Sample Source: OW152

uses Classifications: SILTY SAND, fine grained, yellowish brown and gray (SM)

us. STANDARD SEVE OPENNG N INOES US. STANDARD SIEVE NUliUERS HYDRONETER
VI 3/0 30 40 M 70 CO HO iOO

GRAN SIZE N MLLt^TERS
CCOOIES owva

CQATta; I coN>x I TCcm I Fl-U
OAY

SOU (4/03)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 11, 1994

GENERAL:

RESULTS:

Sample Number: g
Sample Location: -|0.ig-
Sample Source: OW152

uses Classifications: SILTY CLAY, with rust stains, gray and brown (CL-ML)

CD

SOO (4l

U.S. STANDARD SEVE OPENNG M INCHES US. STANDARD SIEVE NUtiBERS

« 4 } 2 11/2 I J/4 1/2 3/0 3 4 6 0 D M 6 20 30 40 io 70 DO HO 200

hydrometer

CCXUHEO

' r 1 1 1 1 1 ' ' i 1 ' 1 1

. \
\
\
\
\
\
\
\

\
\

s
■s

DO 50 D S 06 01 0.0S
GRAN SIZE N hlLir^TERS

0.0 0005 ooo

WAVEL
coAwc I fn:

5/70
COATSt J____ HIC4J4 I

OA»
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RIVER VALLEY TESTING CORP. r
Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: January 11, 1994

GENERAL:

RESULTS:

Sample Number: 15
Sample Location: 28-30'
Sample Source: OW152

uses Classifications: SAND, with silt, fine grained, brown (SP-SM)

U.S. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS

e 4 3 i \\n \ VI ill 3 4 3 I D H 6 » 30 40 so 70 (X> MO ?00

hydrometer

ccon.Es

1 T ' ' ■ 1 1 r 1 1 ' 1 1 1 r 1
s

V
V,

, \
\

1\

V i
\
\

1\

1_\
\

^ -

DO 50 D 5 I U 01 0.05
GRAN SIZE N MLIMETERS

oca 0005

CftAVEl
coA«c I ffC

SAM)
COAASE 1 KCLH |

aool

OAT

500 (4/03)



\

RIVER VALLEY TESTING CORF.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: January 11, 1994

GENERAL:

RESULTS:

Sample Number: 5
Sample Location: 8-10’
Sample Source: OW154

uses Classifications: SAND, fine grained, brownish-white (SP)

U.S. STANDARD SEVE OPENI'JG N INOES US. standard SIEVE NUIIRERS hydrometer

I 3/4 U2 3/t H 6 K) 30 40 » >0 DO «0 !00

GRAN SIZE N NLLMETERS
CC00I.E3

500 (44

%i
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies;

RVT File No: W93-258 Dale: January 11, 1994

GENERAL:

RESULTS:

Sample Number: 7
Sample Location: 12-14’
Sample Source: OW154

uses Classifications: SAND, fine grained, brownIsh-whIte (SP)

us. STANDARD SEVE OPENNG N INOES US. STANDARD SEVE NUMBERS

7 tV2 V7 Vt 30 40 50 /O 00 HO WO

GRAN SIZE N MLLrtTERS
CCOOIES quva

co^ \
wo

cOAWt I H2cm T
OA»

500 (4/93)



RIVER VALLEY TESTING CORE.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 11, 1994

GENERAL:

RESULTS:

Sample Number: g
Sample Location:
Sample Source: QW154

uses Classifications: SAND, fine to medium grained, white (SP)

>- » CD

800

US. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS

« 4 J 7 IV7 i 3M V7 i/» i 4 6 e D H 6 W 30 40 SO ;0 CO MO WO

HYDROr^TER

ccoaiEs

' 1 ' 1 1 1 T ' 1 ' T ' 1 1 1 1
N

\

V

VA
LL
1

- •
\
\

V

00 » O i I oi 01 0.0$
GRAN SIZE N NLLr-ETERS

OOf OOQS CLOOt

WAVEl
coAja; ^ ne

SAN)
coAiee I h:oui I OAY
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RIVER VALLEY TESTING CORP.

(____I

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies;

RVT File No: W93-258 Date: January 11. 1994

GENERAL:

RESULTS;

Sample Number: 3
Sample Location: 4.6’
Sample Source: OW155

uses Classifications: SAND, fine grained, white (SP)

U.S. STANDARD 5EVE OPENNG N INCHES US. STANDARD SIEVE NUI1BERS

e 43 } IV7 I 3/4 V2 J/t 3 4 6 « O M 0 W 30 -lO SO 70 CO HO m

HYDftOr€TER

CQ

soo

ccooi.es

' ' 1 1 1 1 1 1 ' ' 1 ' 1 1 T

>
s

\
\

L\

— L1\
GRAN SIZE N MLLrtTERS

01 0.05 oa 0005

CMVEl

COffiX I

SATO

COAJge I TCDU1 I

aoa
OAT

SOB (4/03)



RIVER VALLEY TESTING CORE.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 11, 1994

GENERAL:

RESULTS:

Sample Number: a
Sample Location: 14.16’
Sample Source: OW155

uses Classifications: SAND, fine grained, white (SP)

U.S. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUfIBERS HY0R0^ETER

7 XV7 I 3/4 30 40 io ;o tio HO wo

GRAN SIZE N MLLt-ETERS

500 '
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RIVER VALLEY TESTING CORF.

Project:

Client;

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 11, 1994

GENERAL:

RESULTS:

Sample Number: iq
Sample Location: ib-20’
Sample Source: OW155

uses Classifications: SAND, fine grained, white (SP)

U.S. STANDARD SEVE OPENNG N WOES U.S. STANDARD SIEVE NUIIBERS

6 4 3 7 \\n I 3/4 1/2 J/B 3 4 A B O H b 20 30 40 SO 20 CO HO 200

HYDROMETER

' r 1 1 1 1 1 ‘ ' 1 1

s

—

\
\

CRAM SIZE N MLLMETERS
CCOOLES

cflAva
COAJtg I

wo
coAiee I M-witi T OAV

800 (4/03)



RIVER VALLEY TESTING CORF.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 11, 1994

GENERAL:

RESULTS:

Sample Number: 3
Sample Location: 4-6’
Sample Source; OW156

uses Classifications: SAND, fine grained, brownIsh-whIte (SP)

as. STANDARP 5EVE OPENhJG M INCHES US. STANDARD SIEVE NUMBERS HYDROPETER
« 4 : \V7 1/2 Vi 30 40 so 70 DO MO 200

GRAN SIZE N MLLMETERS

500 (I
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RIVER VALLEY TESTING CORE.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTO Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 11, 1994

GENERAL:

RESULTS:

Sample Number: -j
Sample Location:
Sample Source: OW156

uses Classifications: SAND. fine to medium grained, white (SP)

U.S. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS

« 4 3 7 IV7 I 3/4 U2 3/a 3 4 6 a D M B n 30 40 W /Q w HO 200
hydrometer

CO

I
s

coioi.es

DO SO D S OS 01 O.OS
GRAN SIZE N MLLr^TERS

001 0005

cftAva WO
C0AR9: 1 FM: COA^ 1 2ECW1 1 ft>4;

1 T ' 1 ' ' 1 ' 1 T 1 1 1 1 T
N

s
y ,

V\
1

1
\

\
k

\

ooa

OAY

600 (4/03)



RIVER VALLEY TESTING CORF.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 January 11, 1994

GENERAL:
Sample Number: 9
Sample Location: 16-18’
Sample Source: OW156

uses Classifications: SAND, fine to medium grained, white (SP)

RESULTS: US. standard SEVE OPENNG N INOES US. STANDARD SIEVE NUMBERS HYDROr^TER

14 0 ^ 30 40 U> K DO HO 200

GRAN SIZE N MILLr€TERS

soo
1
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RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Qa,g. January 11, 1994

GENERAL:

RESULTS:

Sample Number: 4
Sample Location: 6-8’
Sample Source: OW157

uses Classifications: SAND, fine grained, gray (SP)

U.5. STAtDARD SEVE OPENNG N INOES U5. S7ANDARO SIEVE NUMBERS

e ^ 3 1 m I 3/4 Vi 3/> 3 4 » « O M b ra M 40 W DO HO

CO

I OS
GRAN SIZE N MIL^ETERS

0.05

CCOOtES cmva.
C0W6 I

MO
COMX I KCUI \ ri^

HYDROTETER

' T ' 1 1 1 1 1 1 1 1 ' 1 1 r
>

. L
\

V-
—1

—
,\

001 0005 000

cur

SCO |4/03)



RIVER VALLEY TESTING CORF.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 □ajQ. January 11. 1994

GENERAL:

RESULTS:

Sample Number: 9
Sample Location: 16-18’
Sample Source: OW157

uses Classifications: SAND, fine grained, gray (SP)

. 0

U.5. STANDARD SEVE OPENNG N INOES US. STANDARD SIEVE NUliBERS

t 4 } 2 11^2 I 3/4 U2 J/I 3 4 t I O M 6 20 30 40 SO 70 W HO 200

HYDROttTER

' r ' 1 1 1 r 1 ' ' I 1 1 1

s,
\
\

VA
\
\
\
\

—

1 ,V
00 so D S oj 0.0$

GRAN SIZE N MLLrETERS
o.a 000$

caiuEs cowjE I pTe
S/TO

co/fg6 I Tcom I

aoo

OAY

SOO (4^
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RIVER VALLEY TESTING CORP.

Pro|ect:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies;

RVr File No: W93-258 January 11, 1994

GENERAL:

RESULTS:

Sample Number: 4
Sample Location: 6-8‘
Sample Source: OW158

uses Classifications: • SAND, fine grained, gray (SP)

U.5. STANDARD SEVE OPENING N INCHES US. STAWARD SIEVE NUMDERS

C 4 } i IV2 \ i/4 U2 Vt i 4 « t D M » ro JO -10 iO fQ VO HO iOO

CD

CCOOIES

VO so V 5

WAVEl
C0AW6 I FN-

I OS 01 0.0S
GRAN SIZE N MLLhETERS

s/to
coAjec I Fecui T

HYDttOI^TEn

' 1 1 1 1 ' 1 '
>

I ' 1 1 1

\ V,

\ 1

\

\
\
\
\

. ,

oa aoos oca

OAT

500 (4/05)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies;

RVT File No: W93-258 January 11. 1994

GENERAL:

RESULTS;

Sample Number: 10
Sample Location: 18-20’
Sample Source: OW157

uses Classifications: SAND, fine grained, white (SP)

CO

U.S. STANDARD SEVE OPENNG N INQ-GS U.S. STANDARD SIEVE NUMBERS

6 < J ? 1I J/4 1/2 J/e J 4 » e D 14 K 20 30 40 50 70 CO HO 200

CCOOIH

00 50
GRAN SIZE N NLLr>ETERS

OJ 0.05

cnAva.
CO*JKC fl-C

5770
COfOe I M-CCM I

HYDROMETER

» 1 1 1 7 1 1 ' ---- FT= 1
\

• 1 1
*v

V,
\

. V\
\
\
\
\

1___
____ -

,

\
\

aoi aoos

500 (l[



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Date: January 12, 1994

GENERAL:

RESULTS:

Sample Number: 7
Sample Location: 12-14’
Sample Source: OW158

uses Classifications: SAND, fine to medium grained, gray (SP)

U.S. STANDARD SEVE OPENrtG N INOES US. STANDARD SIEVE NUMBERS

C * i 3 IV7 I i/A V3 J/ll i 4 6 t O 14 6 so 30 4Q io 70 CO MO 200

HYDROPETER

CD

1 1 ' 1 1 1 1 ' 1 1 [ 1 ' '
\

V

\
\

V\
1L\
\
\

_\

GRAN SIZE N MLLtETERS
CCCDLES

CMVB. 9/^0 SLI CLAT
COAfiSC 1 F7€ COAKC 1 7CCW1 1 FK*

600 (4/03)



RIVER VALLEY TESTING CORP.

Project:

Client:

FORT MCCOY 
SPARTA. WISCONSIN

WTD Environmental Drilling

GRAPH OF MECHANICAL ANALYSIS OF SOIL

Copies:

RVT File No: W93-258 Dale: January 12, 1994

GENERAL:

RESULTS:

Sample Number: 11
Sample Location: 20-22’
Sample Source: OW158

uses Classifications: SAND, fine grained, gray (SP)

U.S. STANDARD SEVE OPENNG N INCHES US. STANDARD SIEVE NUMBERS

7 IV2 iO AO iO 70 VO MO 700

CCOXES OlAVCl
COAJgl; I

GRAN size N MLLhETERS

COMtX I 7ttUi I
CLAY

500 (4|
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APPENDIX G ADDENDUM

MONITORING WELL CONSTRUCTION LOGS



5uie of Wisconsin 
Depanmenc of Naniral Resources

Rouce w Solid WasteO Haz. WasteU vvasiewaia i_i
Form •i-i00-U3A Rev.

raoluy/Pioject Name

'wr fL!3? Weil Name
ou;^HH

IFaciiicy License. Fetimt or Monuoimg Number Gtid Origin Locadon
LaL Lone. or

Wis;.l/iuque:WeiiNuniocr L)Nk vVeilNumoer

" Wed Water Table Obsetvaaoa WeU BU
St.Plane^M7-n».lo ft.N. 'ftl <»d ft. F Uamweuirntatled ^^3

mm Q"T V Vnezometer Q12 Section Location of Waste/Sourcebstaise WeU is From Waste/^ouice Boundary
A-D0<7TX 'ZO ft.

i^l/4 of MWl/4 of Sec. iXT. li N. R. xS
I 9 VXV ^ J J i S ^ 1 ^ ^ A M M ^ i A ~    

WeUinsutlkd By: (Penons Name and .^irm) 
T3^vn.vo Lcjvg,) n

■ Yes O
u ■ Upgiadiait s □ Sidegradienc
d □ Downma&nt n □ NbcKruwn

B. Wen casing, top elevation

CLaadss&ce elevation &.MSL
D. Surface seal booom_ ^ .S ft. MSL or P ft. v

12. uses classification of soil near screen:
GP □ GMn Gco Gwn swn sp b' SMD SC □ MLO MHD CL □ CH □ 
BaftodcQ

13. Sieve analysis attached? □ Yei |
14. Dnilmg method used: Rotary □ 50

Hollow Stem Auger B41
 Ote □*

15. Drilling Quid used: Waiff Q 0 2 Air O 01 
Dialling Mud □ 03 Note ■ 99

AliM

ftoiective cover pipe:
a- Twfctda

4
16. Driiiing additives used? 

icribo

□ Yes

. oource of water (attach analysis):

:_____^ sll ^z%Q
E. Bentonite seal, top _.3 .2 ft* MSLor _ .0

F. Fine sand, top ^ 9tf sft.MSLor H 0

G. Filter pack, top i ft. MSLor__

H. Screenjoini, top _a j£ .5 ft. MSLor__ ft.

L WeU bottom _ 3 ft. MSL or _ Q

J. Hlterpacic. bonom _ £ .£ ft. MSL or _ J_^ 0

K. Borehole, bottom -l.S'l .£ ft. MSLor _.0 ft. 

LBoieboIe, diameter

M. O.D. well casing _ ^ , 3 ? in.

N. LD. well casing ^.0'^ in.

b. Length:
c. Material;

d. Additional protection? _ ..
\ \ Ifves.desaibe: 3 ecK,

Yo □ 1^

H .Oin.

Steel L 04 
Other □ __ 

Yes -:_-ya

^S.Sut^seal: r^oSTT Benoniic □ 
Conoeie ' . 

Odxr □

Tf--
30
01

4. Mataial between well casing and protective pipe:
Bentonite H 

Aimuiar space seal □
_______________ Other □

*5. Annular spaegseafc- a. Granular Bentonite □
bLhs/gal mud weight... Bentonite-sand sluny □

^Lbs/gal mud weight........ Bentonite slurry □
.% Bentonite........... Bentonite<ement grout □

_Ft ■’ volume added for any of the above 
Siw installnd: Tisnie □

Ttemie pumped Q 
Gtaviiy □

6. Bentonite seal: a. Bentonite granules Q

33 
3 3 
3 1 
50

01
02
08
33
32b. □ 1/4 in. 13/8 in. 01/2 in. Benioiute pellets □ 

r 5o.n?t(i other
& mesh size

b. Volume added

.7. Fine sand material: Manuficmrer, product name & mesh size
Bowgr QllC^ Sot4<j RQ>
”• - ■ \.i fr^ ft3

i mesh sire

________________ __b. Volume adtiari ~7. IftJ
9. Well casing: Flush threaded PVC schedule 40 _ 23

Flush threaded PVC schedule 80 □ 24
Otho' □

. pack material: Manufacuir?, produa name
a, P’liVr - iM(ng\ri/>k

10. Soeen maieiial: 
a. Screen type:

5cK. <40 HC

b. Manufacturer __
c. Slot size: (-j,
d Slotted length:

h^o>rri[ecvy

Factory cut 
Continuous slot Q 

. Other □

I 1 
0 I

11. Backfill material (below filter pack):

cemfy that the infgmatiog on this form is true and correct :o tne best of mv knowieqoe.

0. Q. 1^1 in. 
iXl-Cft.

iNbne . 1 4
Other □

\ V. ^IA5T~ i ^ fc.
fiease complete boin siaes^t uus form ana return to the anproprute ONK oiiics usica at me up or uus loim as requirea oy cns. i44. la; ana lot). Wis. iuis., 
and ch. NR 141. Wts. .Ad. Code. In accordance with ch.144, Wis Stats., failure to fije this form may result in a forfetcure of not less than SlO. nor more than 
S5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this form may result in a forfeiture of not more than S 10.000 for each 
da^ of violadcm. NOTE: Shaded areas are for ONR use only. See instructions for more information including where the completed form should be sent.
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I3te of W iscorja:
Iraatnnenc oi Naairai Resources

Solid Was«G Haz-WasseD WasiewaterO
Er.v. Response &. Reoaa □ Underground Tanks □ Qihg □ ,

.MOi'iAi wru*>v^ ■■Form 4400-113A Rev. 4-90
faciiity/Piojec: .Name fii-r m CCo-^ --d ^ 

P/y) /y? <r- LFT- '=?•
Ijocai Ona Ldcauon or Weil 

ft CIN.------------- ^ ns. -ft- Rw Weil Name
OU) "

iWisN.Umqve-’WediiliniDcr-. D^A.Wcii.isumt»^duy License. Pemut or Mdmicnng iNumoer
0 Z±L^Z.2.2.

Grid Ongm Location 
LaL

w^u Water Table Observation Well 111 
Hezometer □ 12

)isunce Weills From Waste/SoisceBounooiy
— S'of-e.d.i’ fL

s Well A Point oc Fnioicement bed. Appiicaooat 
■ Ye □^b

. Long.
Sl Plane ?HTzT.a. ti*! ft. N. l 8/ ^Ltn.un ft, E.
Section Lncatinn of Wastet Source 
silM of WJ1/4 of Sec. T. N, R. 

InoTWeinreiaiivrio^^astc/SotHee

ijaieWelllnstaiiea

m m V V

□ Lfpgiadiau
□ Downeradient

□ Sidegradimt 
Not Known

Well InsuUed By; (Persons f^e and riim)
B.\ ■ fVllk*. tMueit

gp^T £-bX I
A. ftotecdve pipe, cop elevation . J S .X^ & MSL" 

I. Wen casing, top elevation - ,?.i£

C. Land surface elevation &.MSL
3. Surface seal botrom_J5i .1 ft. .MSL or _ .S'. S ft- 
--------- .........12. uses classification of soil near screen:

GP n gmd Gcn own swn sp«‘ SM □ sc □ MLD MHn a □ CH □ Bectedc □
D. Sieve analysis aoached? □ Yes □ No
14. Drilling method used: Rotary 0 50

Hollow Stem Auger ■ 41 
■ • Other Dm

^^1. Cap and lode?
Protective cover pipe: 
«- Tnq'tfe
b. Length:

Yes □ No

c. Material:

IS. Drilling Quid used: Water 0 02 Air □ 01 
Drilling Mud □ 03 Na» ■ 99

16. Drilling addidves used?

scribe.
^ .ource of water (attach analysis):

F"or~t (jdeX^

d. Additional protecdon? 
i \ \ Ifyes, desoibe;
\ 3. Surface seal:

S, H"j:.

0Ji.« in. 
R^-fift. 

Steel ■ 04
Other □__

Yes □
pip.e;

Bentonite O 
Concrete V 

Oihff □

30
01

E Bentonite seaL top „ L .*1 ft-or

F. Kne sand, top 5 ^ ^ *1 ft- or ? o ft.'

G. Filterpaclc, top 2. .1 ft-•''^^Lor 0 ft

H. Screen joint, top _ 12 2 . Jf ft-w___1 .fJ ft-

r. Wellbonom _22r.l ft-MSLor_^ J 0 ft..

I. Filter pack, bonom _ S. 2 4 .1 ft- f^'

K. Borehole, bottom _.f .^1 ft-MSLor _ 7 o O fL

L Borehole, diameter LZ..^ ^-

M. O.D. well casing .. 2 S in.

N. LD. well casing _ 2 .2. .? “t-

X

4. Material between well casing and piocecdve pipe:
Bemomie 0 

Annularspace O 
Seffl'ieJ "^/s" IS-g/4-»>i.W. cLtp.^ Cds' I

iL

30

33
35

* 5. Annular space seal: a. Granular Bemoniie □
b. Lbs/gal mud weight... Benioniie-sand shiny □
0.Lbs/gal mud weight................... Bemoniie shmy O 3 1
d_____% Bentonite.............Bentoniie-cemem giout □ 50
e. Ft ■’ volume added for any of the above
L How fn«ttaii<^;. Tiemie □ o 1

Tamie pumped □ q2 
Giaviy O 08

6. Bentonite seal: a. Bentonite granules Q 33
b. □l/4in. 13/8 izu □U2 in. Bentonite pellets □ 2 2 
,• ^ i '. a i Q

f7. Fine sand material: Manufacnircr, product name & mesh size
yw;,

b. Volume added. a3. Filter paclc material: Manufacturer, product name and mesh size

b. Volume adzied. 
9. WeU casing:

V.jS'

‘ 10. Screen material: J VO
a. Screen type:

Flush threaded PVC schedule 40 ■ 
Flush threaded PVC schedule 80 □ 

_________ Other □

23
24

PUC,
Factory cut ■ 

Continuous slot □ 
________ Other □

U
01

b. Manufacturer .
c. Slot size:
d Slatted length:

Uo/->4u.,-ki

11. Backfill material (below Biter ^k):

0-21 .?in. 
LR.flfL 

None 'M 14 
Other □

jreov cerrifv :ftai rhs inTormaiion on :nis form is true ana correct to the best or mv (tnowledae.
Finn

is w'i'T i=i-
ficase compieie ooin sioes of uus lonn^a return 10 tne appropnate DiNK oific: lisiea at me top ot tnis lotm as retpirea oy c.-is. 144. U7 ana IbO. Wis. Suts.. 
andch. NR 141. Wij.Xd. Code. In accordance with ch. I-U, Wis Sues., failure to file this form may result in a forfeiture of ,-wt less than 510. nor more than
S5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure 10 file this form may result in a forfeiture of not more than SIO.OOO for each 
day of violadon. .VOTE: Shaded areas are for ONR use only. See insiruciions for more infoimaiion including where the completed fomi should be sent.



SatecrWiseoiuin
Depanmou of Naoual Resources

ffn!!re rn- Solid WasteO Haz.WasuO Wascewaieru
Fonn4400-113A Aev. 4-yy

i-aaluy/Ptojea .Name 
^ ^er i

Local Gna Locauon ot Wed
------------ ft. R.^ . . ft. Rw Weil Name

hahiy Fozrat or Momiorug NumOer
^ PX 0 6^ i.£_Sl5-.S2.2.

Grid Origin Location
-aL Lona. or

Wis.Uniqu&WedNuinoer DNR.WedNumoer 
___ - ____ _ 1'i( Wed Water Table Observation Weil ■ 11 Sl Plane V5333‘?.oJ ft. N. /Sor.vSB.aVftE iiatewedinsculed^^^^^^^^ ^ 

mm aT v vPiezometer QI2 Section Location of Waste/Sou^
ttS;il/4 of MO 1/4 of Sec. *«a, T. N, R.3_S

1 V L4 i_ 11 1 ^ — 1 — -— \ \ j _ p _ . w - - —

Hmanea Weiils mm Wasicf^ouiceioundaiy
±•56 Co--# ft.

WeUInstaded By: (Persons Name anti riim;

isWetlAihimtof hniioicemcai^td. i^lication.’

■ Yes □!«,
u □ Upgtadieoi s □ Sidegradieoi Ei-bX"*/ ^rf)

A.Rotecttve pipe, top elevation t. MSI__ _ ^l. Can and lock? ■ Ys □
a Wdlcasiag, top elevation -fli’i’.ii 

dLandsm&oeelevation tMSL

D.Surfiteesealbocom.^ill ft.MSLor_^.^ ft.
12. uses classification of soil near screen:

GP o GMo Gcn own swn sp m ' SM □ sc □ MLO MHO CL □ CH □ 
BetakD

13. Sieve analysis attached? □ Yes □
l^DnDing method used: Roiaiy □ 50

Hollpw Stem Auger ■ 41 
Qifaa QS

15. Dnllhig fluid used: Water Q 0 2 
DrillingMud □ 03

Air □ 01 
None ■ 99

16. Dniiing additives used? □ Yes

, ..outce of water (anacit analysis}:

& Bentonite seal, top _SH ^

F. Rue sand, top 3 M *t. ft. MSL or__ 3 ^

G. Filter pact top _3.ll ,1:

H. Screen joint, top ft> MSLor _ J. 1 .£

LWeflboflom ^Lor_ ? 7 o

J. Rlterpact bottom _® Si. .= ft. MSLor _ t2 .2

K. Boeehole. bottom _^£*L ft-MSLor .£

L. BoicfaDle. diameter ^1.0 in.

M. 0 JJ. well casing _ 3 . i g in.

N. LD. well casing _!.£% in.

b. Loigih:
c. MattiiaL’

_1. Sin.

Steel fl 04
__ Other □

d. Additional protection? ■ Ye □ No
If yes, describe:

3.Sur6ceseal: °
Concrete 01

/ \4, Matoial between wel^ casing andpxoiec&vepi^
Bentonite Q 

Atmuiar space seal □
CJy'.

33 
35 
3 I 
50

5. Annular space seal: a. Granular Bentonite □
jj. T Jn/frai ntud Weight... Bentonite-sand sluny □
c. Lbs/gal mud weight........ Bentonite sluny □

% Bentonite........... Bgnmri4w.j.»nignt gmnt G
____ ^Ft ^ volume added for any of *e above

How installed: Ttcmie □
Ttemiepumped □ 

Giavi^ D
6. Bentonite seal: a. Bentomte granules □

b. □ 1/4 in. 13/8 in. 01/2 in. Benioaue pellets □ 
f ^tps Otiar

,7. Fine sand materiaL* Manufacaser. productname & mesh size

U J

f
33
32

b. Volume added
8. Filter pack marerial: Manuiacouer. product name and mesh sir

^ FI-.K.4 ________________
b. Volume added_____^_______ ft-’

9. Weil casing: Flush threaded PVC schedule 40 
Flush threaded PVC schedule 80 □ 

'_________  Othar □

23
24

10. Screen material: 
a. Sceen type:

■'0 PvC
Factory cut 

Continuous slot □ 
_______ Other □

1 1 
01

M Aff"b. Manufacturer _______
c. Slot size:
d. Slotted length:

11. Backfill material (below filler pack):

0.0 IQ it
/O-Oft. 

Non: □ 14 
Other

I hereov certify that the information on this form is true ana correct to the best of mv knovwledce.

rwfi ciflsfC nf mt< rATTTl_iarf' rsfitm in me an

Tm ^
' y-iiT £ -41

Tmnnate DNR 43tiice lisica at cfic 100 o( LHis loim OS reouirea ov cns.

•

inn 1m}. ^Vis. ^IQLS.^
ami ch. NR 141. Wis. Ad. Code. In accordance with ch.144 Wis Stats., failure to file this form may result in a forfeiture of not less than S10, nor more than 
55000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this [am may result in a forfeiture of noimore than 510.000 for each 
(h^of vioiition. NOTE: Shaded areas are for ONR use only. See inscuctions for more information including where the completed form should be serx



Stale of Wisconsin Ro’jtg rr>- Solid WasieD Haz. WasteU wastewierLj
Fonn-I400-113A ^ev.

. ^aciiity/Project Name
^or+ <S

Local Ona Locauon of WeU
. .. .fuSs*' f^g^. WeU Name

iwcaiiiy Ucenser'Fenmn or Monitoring Numoe- 
^ flO^H Z 0^0 -Z a a

Grid Origin Location
Lat Lonz. or

WistUmqueWeUNunioer DNRWeUNumoer
"■■ ■ •; N;.;-:'.. :i ■ :

'9 WeU Water Table Observation WeU au
SL Plane9.334'z.i.71 ft.N. ft. E. DateWeUinstailea^^^^

mm a ^ v vPiezometer 012 Section Locadon of Waste; Source
Ootance WeU is From WasierSouroe doundaiy

ft.
flWi/4 of'ilW y4 of Sec. ILT. J® N. R. 1_S

i W r — l t VSi—— — — .L.-—- --

WcillnstaUed By: (PersonsName andrumi 
( M’J'p

is Weil A Pomi oi UnforcementSid. Appiicadoai 

■ Yes □ hb d □ Downeradient n ■ Not Known e-iT f tJTO
A.noiecove jape, topeievatum 

RWeflcasms. top elevation
CLnadsis&ceelevaiiott &.MSL
D. Surface seal |x>oora_®i!i^.^ ft.MSLor_^.o ft.

12. uses classification of soil near soeen:
(3» n gmd GCD gwd sw □ SP ■

' SM □ SC □ MLO MHO a □ CH □
BetokO

13. Sieve analysis atached? □ Yes Ql4b
■14. DnQtng method used; Rototy □ 30

HoUow Stem Auger ■ 41 
______ Otter nS

15. Onllmg fluid used: Waar 0 02 Air O 01 
Drilling Mud □ 03 Nok ■ 99

16. Dtiifing additives used? O Yes ■ }b

4 . joiCB of water (anaeii analysis):

b. Volume added

H-S"

E. Bentomteseal, top .6 ft. MSLor ’

F. Rne sand, top s «< -j. 6 ft. MSL or _ 9- 0 ft.'

G. Filter pack, top —.2

H. Screen joint, top ..6 ft-^'^^®’ — —— .2 ft.

LWdlboeom _iJ?1.2 ^ ^

J. Hlter pack, bottom _ ® ^ 2, ft* MSL or _ ^ ^ .£

K. Borehole, bottom - ® .ZrJ ft. MSL or _ J o ^0 ft.

L Borehole, diameter L’L.2. ^

M. OJ). well casing _^.I8 in.

N. LD. well casing _ ^ .<2. "S.

^^reOv certify that tna information on ;nis form is true ana correct to the best of mv Knowieoc^

1. Cap and lock? 
Pnteciive cover pipe:
a TiwA*
b. Length:
c. Material’

d. Additional protection? 
If yes. describe: -?■

S.Sui^seal:

Yo □ ffe 

in.
-3.0ft.

Steel ■ 04 
Otfw □

Ya □ No

Bentonite Q 3 0 
Concrete I 01 

__Other □ • ■
4. Material between well casing and protective pipe:

Bwimnite Q
Annular space seal □ 

cA ■* p<» Other I
5. Annular space seal a. Granular Bentonite □
5, Lbs/cal mud weight... Bentonite-sand sluny □ 
c.Lbs/gal mud weight........ Benioniie slurry D

Bentomte........... Bentonite<ement grout □
_Fc volume added for any of the above

How inatailed: Tremie □
Tretme pumped □ 

Giayiiy □
6. Bemonue seal' a. Bentomte granules Q

b. Ql/4 in. 13/8 in. □U2in. Btamnite pellets □ 
cAipti______________ g

,7. Fine sand material* Manufaemrer. product name & mesh size
mq.

33 
3 5 
3 1 
50

01
02
08
33
32

.8. Filler pack material: Manufacoirar. product name and mesh size
a. gJi 35/u9
b. Volume added.

9. WeU casing: Flush threaded PVC schedule 40 ■ 
Flush threaded PVC schedule 80 □ 
__________________ Other □

10. Screen maierial: 
Screen type:

HO PuC.
Factory cut ■ 

Continuous slot Q 
________Other □

23
24

1 1 
01

b. Manufacturer 
Slot size: 

d Slotted length:
11. Backfill maierial (below filter pack);

0. a i fl in. 
1°-Q. ft.

None □ ! a
Other a

atUB firm
J S-r t -b X.

, rmin cirtet nr Tm< fnrm anri rgnim ro tne appropriate l^NR Qllice llSiea at me tOD Ot UllS lorm 3S reoutrea OV C.1S. 14J.. L-t.^ jno 160. VV|S. iUtS.
and ch. NR 141. Wis. .■^d. Code. In accordance whh ch.144. Wis Stats., failure to file this form may result in i forfeinire ot not less than S10. nor more than 
S5000 for each day of violation. In accoidance with <*. 147, Wis. Stats., failure to file this form may result in a forfeiture of not more than S 10.000 for each 
day of vioUdon. NOTE: Shaded areas are for DNR use only. See inssuaions for more information including where the campieted form should be sent.



State of Wisconsin 
Oeparanent of Natural Resources

Solid Waste 0 Haz. Waste O Wastewater Q 
Env. Response & Repair J Underground Tanks □ Oher □ .

MO;Nt I ■■
Form ~C0-113A Rev. 4-90

Faciliiy/Projec: .Name Local Gna Locauon of Wed
ft- ft. R w Weil Name

Faaliiy License, retmii or Momionng Number Grid Oiigm Location
LaL Lone. or

Wis. Unique WeiiNumoer UNR Weu.Sumoer

’ ; Weil Water Table Observauon Wed ■ 11 Sl Plane ^33lZe,z2fi. N. /f?Ot?.^4-«'?- ft. E. Date Wedinstadeo \‘2_ , Q
m .m a "S’ v vRezometer DI2 Secdtai Location of WasterSource

Oistaiee Weills nom WasteiSouice Boundary

ft.
WWl/4 of ^1/4 of Sec.?!. T. l£.K R. .^S Wedinstaded By: (Persons,Name anarimt)

BrvOvA Lov€,^(UacL
Is Wed. A Point of Enforcement Std. Applicaoon/

■ Yes □
It □ Upgradieni s □ Sidegradiau
d 1 Downsiadient n □ Not Known 'u;td

A. Protective pipe, up elevation .^‘3T&MSL
B. Well casing. »p elevation - §lh .2.2. ^

C Land sur^ elevation _§SS..£ ftMSL
D. Surface seal bottom. ft. MSL or . ^ ft. v 1

Protective cover pipe: 
i Inside diameter
b. Length:
c. Material:

12. uses classification of soil near screen:
GP o GMD GCn GWO SWD SPB 

' SM □ SC □ MLD MHD CL □ CH □ 
BeebodeO

13. Sieve analysis attached? □ Yes □ No
14. Ocilllng method used: Rotary □ 50

Hollow Stem Auger ■ 41
___________________ Other nil

15. Drilling fluid used: Water □ 0 2 Air O 0 1
OcillingMud Q 03 None ■ 99

K\\ ^3. Surface seal:

16. Drilling additivea used?

nA
□ Yes

esedbe.
1.. Source of water (attach analysis):

E. BentoniteseaL top _ Sfl 8 .4 ft. MSLor__ %:Ql\

F. Fine sand, top 9 t t ft. MSL or _ 0

G. Filter pads, top __

H. Screen joint top _ ® i!2: .i MSLor . 0 ft

L Weil bottom _ .5 ^ 3 3 ^ MSL or IS 0 ft.

J. Filter pack, bottom _ S J1 MSL or _ Q

K. Borehole, bottom _ 3 ft. MSL or Q.

L Borehole, diameter Q in.

M. O.D. well casing J?. in.

N. LD. well casing in.

Ya □ t'fa

Ji .Oin. 
JC Q ft

Steel 0.1
___________________ Othiff □ __

d. Additional protection? „ ■ Ye □ No
tfves.describe: 3 ‘j Puim. STgfi>l

<i^9CrS R,^tnnifP □ 3 0
Concrea 01

_____________ Othff □
4. Material between well casing and protective pipe:

Bentonite I _.i 
Annular space seal □

__________ Other □ _ _
a. Granular Bentonite □ - 3

,LWgal mud weight... Bentoniu-sand sluny □. 3.
.Lbs/gai mud weight........ Bentonite slurry □ 3 _
% Bentonite........... Benionite^anent grout □ 5 0

^ volume added for any of the above 
How installed: Tiemie □ 0

Tisniie pumped
Gravity □

6. Bentonite seal: a. Bentonite granuia Q 3
b. □ 1/4 in. 13/8 jm □ 1/2 in. Bentonite pellets □ 3 2 
^ BewpvuTg Clu^ Other

7. F^ sand maieiial: Manufacturer, product name & mesh sizt
a Hnc^g.r l^t»t'n4o ^\UT B5 -f^T_ _
b. Volume added1.7. fi^

8. FOw pack material: ManuiKtuxer, pnxiuct name and mesh j 
s Kid. H n*T

"7. *Sb. Volume added 
9. Weil casing:

10. Screen material: 
a. Screen type:

Flush threaded PVC schedule 40 
Flush threaded PVC schedule 30 □ 
_ , _______  Other □

ilg. 40 A/L
Factory cut 

Continuous slot □ 
. Other □

I
0 I

b. Manufacairer •k^r
0. Slot size: {Z^ O.QI_Ci
d. Slotted length:

II. Backfill material (below filter pack):
10. -Q ft.

Nom 1 
Other □

I hereov gtfftOv mat me ■irtigrmatiqn nn rnis form is true ana csrrec: to tne ;est or mv tncwieGcg.
Hvtv/irgvvvY2>AT ^ I:>1p^a5TrL^cT(A■ tr^

riease complete oom sioes « ’ this loim ana return to uie appropnate DNK otiice iisica at me top ot tnis lorm as requireo ry c.ts. i—. .-i' ana loO. ’>vis. iuii. 
and ch. NR l4l..Wis. Ad. Cfide. In accordance with c.h.144. Wis Suts.. failure to file this form may result m a forfeiture of not less than SIO. nor more chan 
S5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this form may result in a forfeiture of not more -han 510.000 for eac.' 
day of violation. NOTE; Shaded areas are for DNR use only. See instructions for more information including where ihe completed form should be sent.



of Wisconsin
epartmeni of Naoiral Resources

Route to; Solid WasttCn Haz.WasceO WasiewaarQ 
Env. Response & Repair □ UndergroundTanics □ Oher □ .

•>iW4>4 1 'Form -UOO-113A Rev. ^-90
raaiiiy/ftojeci *Name
aoli^ License. Pa^ or Monuoimg iSumba

; Fl JT^2_fL2_
* A/eil Waier Table Observanon WeU ■ U 

I%zoineter D12

Local Cno Locauon or Weil

.
. DE. 

□ w
Weil Name

<36J * ^S'Cl
Grid Oiigin Location
LaLLong.or
Sl Plane ft. M. /goaJ?V.t^ ft. E.

Wa, Unjque: Wed iNumoer DiNR Weii iSumoer

Dace Weil installed

i Weiiis Fiom Waste/SoucwBouodaty 
- (aoU ft.

Sesdon Location of Wasio'Source 
fiMl/4of^ l/4of Sec. 15T. ja N, R. 1_S

mm a o__y v
WeU Installed Uy; (Person s .Name and rinni

'tWell A Point nr PnrnfeementSal- Appiicapon?

■ Yei □^fa
Larcafion or Weil Reiaave to WasterSource 
u □ Upgradieot s □ Sidegcadient
d □ Downsradient n ■ NocICnown

B.i. L^12c

£

he Vi/Lur

UT 0
A.AoBctiveptpe,copeievacian .L^ ft.M5L

I Wdl casing, top elevanon •

f* T jnrl «ii,f jrw glrnfatinn ft. MSL
X Surface seal bonom. J i .1 ft.MSLor_?.6 ft. 

12. uses classificarion of soil near screen:
GP □ GMO GCn GWn SW O SP ■

' SM □ SC □ MLO MHQ CL ■ CH □ 
BerkockO -

IQ. Seva analysis aiiaclied? □ Yes QNb
141 DnDingnieduxlused: Roesy □ SO

Hollow Stem Auger ■ 41
f Oiber O.^

15. Drilling fluid used: Waier 0 02 Aii t" d"l
DiiOrngMud □ 03 Niae ■ 99

16. DdiUngadditiyesused7 □ Yes ■>()

£fwoutce of water (attach analysis):
f ^ fVf t Can Cl) a. urci, Sl

H.BesuoniteseaL top .i ^MSLor __ 5 (

F. Fine sand, top __ £.2.

G. FSter pact top ___£’.2,

H. Screen joint, top _ i 1 i . J, ft* MSL or____ 6,0. ft.*

LWellboaom _llo. .L ^ .2

J. Filter pact bottom _ 111 .L ft* MSL or _ £

K. Borehole, bottom _ i Z-1 ft* MSL or___[J.f ft**

L Borehole, diameter £^.2 in.

M. OJD. well casing _ 2 3 £ in,

N. LD. well casing _ £ .£ 5 in.

^^1. Cap and lode?
Protective cover pipe:
V- Tnqrie ctiam^^r*
b. Length:

d. Additional procecdon? 
If yes, describe: 3,

3. Surface seal:

■ Yes □ No

-I-?, in. 
_i’-2 ft- 

Steel 04 
________ Other □ __

■ Yes □ No
tUr ^UtJ Uima0r

Bentonite D 3 0
Concrete 

_Oifaer O
4. Matoial becweai well easing and proteedve pipe:

Benumite □ 
Annular space seal □

^/a SenimelU, c/i.jos Other
' S. Annular space seal: a. Granular Bentonite □
j).^Lbs/gal mud weight... Benioniie-sand slurry □
& Lhs/gal mud weight........ Bauanite slurry D
d.^^__ % Beruoniie .... . .Bentotnte^ement grout C

33 
35 
3 1 
50

.Ft ■' volume added for any of the above 
L Howmstafled: Tremie □ 01

Tiemie pumped □ 02 
Gravity □ q8

6. Bentonite oteh a. Beruoniie grartules Q 3 3
b. OIMul 13/8 iiL □U2iiL Bemonitepeiles □ 2 2 
o R ;fe CJt: cri Other

y7. Fine sand materiaL Manufacaner. product name mesh size
86^^

b. Volume added
3. Filter pack material: Manufacturer, product name and mesh size 

a. 1^4 __________________
b. Volume added. 

9. Well casing: Flush threaded PVC schedule 40 
Flush threaded PVC schedule 80 □ 

_________________  Other □
•10. Screen materiaL 

a. Screen type:
sau.4uL fo Puc

Factory cut _ 
Continuous slot □ 

_______ Other □

23
24

1 1 
01

M »r-Sln,„ A irb. Manufaciurer_____________
c. Slot size:
d. Slotted length:

11. Backfill material (below Slier pack):
^ otLirJ V tr rm

H^Ppaov'carrify mat tne information on tms form is true and correct to the best o( mv knowiegge!

0.112 in. 
/ 0 . a ft.

Not* □ 14
Other

tture firm

Viese complete OoUi sices of this loim ana return to me appropnaie ONK ottice iisiea at me top 01 uus torm as requirett by c.ts. l-w. i-i. ana 160. '•vis. 5uis.. 
ami ch. NR 141. Wia. Ad. Code. In accordance with ch.144, Wjs Stats, failure to file this form may result in a forfeiture of not less dtan 510. nor more than 
SSOOO for each day of violadon. In accordance with ch. 147, Wia. Scats., failure to file this form may result in a forfeimre of not mote Lhan 510.000 for each 
ixf of violadon. NOTE: Shaded areas are for ONR use only. See instructions for more infoimauon including where the completed foim should be senu



State of Wisconsin 
Depattment of Natural Resources

Route to: Solid WasteQ Haz. Waste 10 Wastewater l_l 
Env. Response & Repair □ Underground Tanks □ Other □ .

• A . w .Fonn 4400-113A Rev. 4-yO
Local Grid Location o
-------------- fi. F

Facility/Project Name
for{ fV\ocl f Zo-jr.-llat. I'voei -3 -|

Pdfmit or Monitonng Number

Well
K
S. -ft- nw

WeUName
&t^-IS")

Facility License.
FTP 6M "Z o ^ e> ? a o

Grid Origin Locanon 
LaLLong.

Wis;. Unique Well Number DNRWeU Number

WeU Water Table Observation Well ■ 11 
Piezometer □ 12

Sl Plane ft. n. ■±60^^R3.sz ft.£. Date Well InstaUed

DistaiKe Well Is From Waste/Source Boundary 
^ SO ' ________ ft.

Section Location of Waste/Source 
WWl/4 of K)W 1/4 of Sec. li T. J8 N. R. 3_m W.

J_ 1./ ° ^ /_i3m m “J'S’ V V

Is Well A Point ot bntotcement Std. Application?
■ Yes ntb

Locanon of Well Relanve to Waste/Source 
u □ Upgiadient s □ Sidegradient
d □ Downmdient n ■ Not Known

Well Installed By; (Personis Name and Firm) 
0.i.Le^oiA bH;Vt<>. r/)oe/(»

0%T

rrti ft.MSLA. Ftotecdve pipe, top elevation3'
* •» -1 » S

_ j ^ X .S-i. ft- MSLB. Well casing, top elevation 
C Land surface elevation _£2.1..3 ft-MSL

D. Surface seal bottom_ ft. MSL or _5'_0 ft.

12. uses classification of soil near screen:
GP □ GMD GCn GWn SW □ SP ■

' SM O SC □ MLO MHO CL O CH □
BettodcD

13. Sieve analysis attached? □ Yes ■ No
14. Diilling method used: Rotary □ SO

Hollow Stem Auger ■ 4 1 
 Other nil

15. Drilling fluid used: Water 0 02 At O 01
DrillingMud □ 03 None ■ 9 9

16. Druling additives used? □ Yes ■ No

scribe.
1 i. wource of water (attach analysis):

E. Bentonite seeL top ^ ^ ^ MSL or ^ ^ ^ ft.

F. fine sand, top 11 ®
A

G. Filter pack, top _ S. i i .5. ft- or _ z £ fn

H. Screen joint, top i,.® ft-MSL or _ 5 o_ ^^fL

L WeU bottom _ 6 .£. ft-MSL or _ q ^ ^ ft.

J. Filter pack, bottom _ S J ft- MSL or _ j_ .^‘^ft.

K. Borehole,bottom _ J .4. ft-MSLor J .^^ft.

L. Borehole, diameter in.

M. O.D. weU casing _ 2: .1 & in.

N. LD. weU casing _ J . £ 3 in.

1. Cap and lock? 
Protective cover pipe:
a. Inside diameter:
b. Length:
c. Material:

1. Yes □ No

_ i- 5 in. 
-i.Pft. 

Steel ■ 04
Other □ __ 

Yes □ Nod. Additional protection?
If yes, describe: 3j ^ cli.„^U«- sL»-'

'3. Surface seal: Bentonite □ 
Concrete • 

Other □

30 
0 1

4. Material between weU casing and protective pipe:
Bentonite □ 

Annular space seal □
/0 Iomlie, c/itos Other

^ S. Annular space seal: a. Granular Bentonite D 3 3
jj.Lbs/gal mud weight... Bentonite-sand slurry D 3 5
c.Lbs/gal mud weight......... Bentonite slurry □ 3 1
d_____ % Bentonite............. Bentonite-cement grout □ 5 0
eFt ^ volume added for any of the above 
£, How installed: Tremie □ 01

Tremie pumped □ Q2 
Gravity □

6. Bentonite seal: a. Bentonite granules □
b. 01/4 in. 13/8 in. □ 1/2 in. Bentonite pellets □
/■ Svntow.le, cAlps CS.roij^ Other Q

7. Fine sand material: Manufacturer, product name & mesh size

b. Volume added 1
^8. Filter pack material: Manufacturer, product name and mesh size 

a. Reel f/:„{ ___________________
Volume added. N.5T

9. Well casing: Flush threaded PVC schedule 40 ■ 
Flush threaded PVC schedule 80 □ 

____________________  Other □
10. Screen material; 

a. Screen type:
PVC.

Factory cut ■ 
Continuous slot □ 

_________Other □

23
24

1 1 
01

kJer-llarn A^ib. Manufacturer_______________
c. Slot size:
d. Slotted length:

11. Backfill material (below filter pack):

0.0 /. o in

Now ■ 14
Other ::

I hereby certify that the information on this form is true and correct to the best of mv knowledge.
iture Firm

1/6 r £
and renun to the appropnaie DNR office listed at the top of this form as requued by chs. 144. 147 and 160TWis|^K^hicase complete bgui sides of this fi ...

and ch. NR 141. Wis. Ad. Code. In ucotdance with ch.l44, Wis Stats., failure to file this form may result in a forfeiture of not less than SlO, nor more 
S5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this form may result in a forfeiture of not more than SIO.OOO for each 
day of violadoru NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.



lie of Wisconsin 
paitmenc of Naniral Resoioces

Route to: Solid Waste □ Haz. Waste B Wastewater□
Env. Response & Repair □ Underground Tanks □ Other □ ■

MONTTORil'iO
Form 4400-113A Rev. 4-90

' racility/Project Name
f»ri i/y}.rJ -T ^
cilicy License, or Monitoring Number

2.S-^±h2^9.

Local Grid Locauon o
.ft. F

WeU Well Name
£J<J- /S7

Well Water Table Observation Well ■ 11 
Piezometer □ 12

Grid Origin Location
LaLLong.__________ _____ oi

Sl Plane ft. N.

Wisi. Unique: Well Number DNR Well Number

Date Well Installed

istance Weil is mm Waste/Souice Boundary
ft.

Section Location of Waste/Source
Kim/4 of jUi 1/4 of Sec. 21,T. N, R. 2-U W.

J.Z.I iLL
m m T V V

- >« Well A Poiiu of Enforcement Std. Application?
■ Ys □ No

Location of Well Relative to Waste/Source 
u □ Upgiadiem s □ Sidegradiou
d □ Down gradient n B Not Known

Weil Installed Bv: (Person's
E.i.

E

'Jame and rum)

uJ7r\
A, ftotecdve pipe, top elevation _ £ ft. MSL

, WeU casing, top elevation

-.Land surface elevation _i.6.£.i fLMSL

t'. Surface seaL bottom_ §2.^ !L ft. MSL or _ £*. 0 ft. 
Z uses classification of soil near scream 

GP □ GMD GCn GWD swn SPB
' SM □ SC □ MLD MHD CL □ CH □

; Bettackn
13. Sieve analysis attached? □ Yes B No

14. Drilling method used: Rotary □ 50
HoUow Stem Auger ■4 .1

Othff □

IS. Prilling fluid used: Water □ 0 2 Air □ 0 1 
DiillingMud □ 03 None ■ 99

3. Surface seaL

;

16. Drilling additives used? 

scribe___________

□ Yes

j^^ource of water (attach analysis):

, ' F-f. Uc.U
E Bentonite seaL top _ 8. i £ ft. MSL or___£",^ fi

F. Rne sand, top ^ S £ Z ^ MSL “f _ ^

G. Fflterpack, top _ .S ft-MSL or _ ft..

: _ H. Screen joint, top _ ii 5 L ft. MSL or _ 31! .£" ft.

I. Well bottom _i L .1: ft-MSL or _ £" ft

J. Rlterpack. bottom .'L ft-MSL or _ 3 ^ ft.

K. Borehole, bottom —&HQ.1L h. MSL or _3 ^0 ft

L Borehole, diameter in.
i ■

M. O.D.weU casing in.

- N. LD. weU casing O 3. in.

1. Cap and lock? 
Protective cover pipe:
a. Inside diameter
b. Length:
c. Material:

I Yes □ No

_2.-£ in- 
-i-^ft.

Steel ■ 04
Other □ __ 
I Yes □ No

30

d. Additional protection?
If yes. describe: ^ 4;«.w«.fv ^G«-l fan

Bentonite □ 
Concrete ■

_______________________ Other □
4. Material between well casing and protective pipe:

Bentoniie □ 
Annular space seal □ 

Kwfliel Vfl" fjjtrJtn'.U ^Ipg Other B
5. Annular space seal: a. Granular Bentonite D
{j. Lbs/gal mud weight. . . Bentonite.sand slurry G
c.Lbs/gal mud weight......... Bentonite slurry □
d_____ % Bentonite.............. Benionite^remem grout C
eFt ^ volume added for any of the above 
L HowinstaUed; Tremie □

Tiemie pumped □
Gravity □

6. Bentonite seaL a. Bentonite granules □
b, □ 1/4 in. B3/8 in. □ 1/2 in. Bentonite pellets □
c. _g

.7. Fine sand material: Manufacturer, product name &. mesh size 
^•hco. B6^ ^ __

33 
35 
3 1 
50

08
33
32

b. Volume added.
8. FUter pack material: Manufacturer, product name and mesh size 

a Fl:J-
b. Volume added 

9. WeU casing: Flush threaded PVC schedule 40 B 
Flush threaded PVC schedule 80 □ 

_____________________ Other □
10. Screen material: ‘fa PVC.

Screen type: Factory cut B 
Continuous slot □ 

_________Other □

23
24

--

rr01

b. Manufacturer ^!r
c. Slot size:
d. Slotted length:

11. Backfill material (below filter pack):

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

0. iipin. 
Z o. ?ft. 

None B 14 
Other □

3£ure F5m
t 'U-

, _ r.case complete both sides of this form arid tetum to the appropriate DNR office listed at the top of this form as required by chs. 144. 147 and 160, Wis. Stats.. 
and ch. NR 141, Wis. Ad. Code. In accorodnee with ch.l44, Wis Stats., failure to file this form may result in a forfeiture of not less than SIO, nor more than 
S5000 for each day of violation. In accordance with ch. 147, Wis. Stats., failure to file this form may result in a foifeinire of not more than SIO.OOO for each 
day of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed form should be sent.



h

NO BORING OR WELL WAS EVER

DESIGNATED OW-153



State of Wuconjin 
Dqjanment of Natural Resources

Roiife rrv Solid Waste D Haz. Waste Li 'wasiewata’Lj 
Env. Restxanse & Repair □ Undereround Tanics □ Oher □. Form >1^-113 A Rev. -i-yu

haoiity/Project Name
PctRX HcCOV — HAO tii

Local Gnu Location or Wed WeUNaxne 0(A>*0 H

Fagiity License. Fenmt or Monuormg Number 
^ ^ o Z o O

Grid Origin Locanon
Lol ■ Lone. or

Wis^ Unique. Wed Numoer UiNR WeU

W TWeil Water Table Observation Well B11 StRaae 15-00.ft.N. z> ftE.
mm Q T V VRezometer GI2 Section Location of Waste/Source

Distaace Weills From WastetSouice boundary
PfOP/nK ft.

Siiil/4 ofSii 1/4 of Sec.tLT. Jg_N.IL 2.S Weil Installed By: ^Persons Name and Finn) 
ci.UA

IsWcilAFomtof £atoicementbcd.Appiicaiioa? I 
B Ys □ N) 1 u □ Upgradioit s B Sidegiadient

d n Downeradient n □ Not Known U)Tt>
A. ftoKcave pipe, top elevation ..2 &MSL

RWeB casing, top elevation -iii.it ®-MSL 

<**- T »nr) airfuv. glavarinn —ft. MSL

D.Suz&ceseaL booom.iii .X ft. MSL or ft.

12. uses classification of soil near soeen:
GP □ GMD GCD GWn SWD SPB

'SMQ sea MLD MHO CL □ CH □
Betokn

13. Sieve analysis aitacisd? □ Yes IN)
14. Dealing method used: Rotaiy QSO

Hollow Stem Auger 141
______________  Other nm

T5- Drilling fluid used; Water □ 02 Air □ 0 1 
Drilling Mud n 03 Now ■ 99

Tfi- tviiirtig additives □ Yes

jiautce of witer (ntneh analysis}:
f<u4 8Ua4 78io

E. Bentonite seaL top — S i ^ MSL or___^Q.

F-Fine sand, top Sz2o ft. MSL or' ”7 ^ ft.'

G. Filter pact top — !^ 2 L 2 ^ MSL or __

H. Screen joint, top -US .2 MSLor .2 f*-

L Wdlbottom - ft.MSLor_27 Q ft-

J. Rlterpact bottom _ S22’.2"^MSLor 0

K. Borehole.bottom -S£2‘.^ft.MSLor .0 ft.

L. Borehole, diameter L2...2

M. OD. wed casing in.

N. LD. well casing _^.2Z “>•

’■'■m

1. Cap and lode? 
Ptotecdve cover pipe:
a. Inside diameteR
b. Length:
c. Material:

Ya □ No
O.in.‘I

Steel ; 04
Other □__

Yesd. Additional protection?
If yes. describe: ________________

r^JsTS' Bentonite
Conoeie O

_______________________ Other □
4. Maiedal between well casing sndproiecnve pipe:

Benmniie j 
Annular space seal □

___________  Other □
a. Gnnuiar Bentonite □

30
01

iJimBiari
_Lbs/gal mud wei^... Bentonite-sand sluny G
_Lbs/gal mud weight......... Bffitonite siuziy □
,%Bento^te.............Bentonite<ement grout C

_Ft '’volume added for any of the above 
Howinsialled: '^™nie □

Iremie pumped ^3 
Gravi^ □

6. Bentonite seal: a. Bentonite granules Q
b. _Gl/4 in, 13/8 iiu GU2 in. Bentonite pellets □nn, _ ... 1VrjT>iA/ CWJoS

33 
3 5 
3 I 
50

01
02
03
33
32

Other —__
,7. Hne sand material; Manunemrer. piquet name <k mesh size

Volume added i'Z.
8. Hterpack material; Marmfacnirer. product name and mesh size 

a.Kgc- m

b. Volume added 
9. Well casing:

~|.M_________
Flush threaded PVC schedule 40 i T 
Rush threaded PVC schedule 80 □ 

____________________  Other □
10. Screen material: 

a. Screen type:
kO P'/C

Factory cut 1“ 
Continuous slot □ 

.Ocher O

23
24

1 1 
01

b. Manufaemrer
c. Slot size: CZ 6^.'f' SecTt^S)
d. Slotted length:

11. Backfill material (below filter pack):

0- 2iQ in. 
iO-Oft.

None 14 
Other □

bereavr CB?iiifv mat fria ipfatYiaiioii eft this 'Oriri is true ana correct :o trig best of mv RncwieccB.

%\^T 'Ei/iv/tVtx?^^vrr k T/iPfn;rryAcrufC.
O mmptpin nnin tni< rnrm atin n»mm in tne .-ippmpnate QNR omce llSteU M Me tOP Ot mtS form as rcQUITea Qv C.TS. 1-^ :4,~ anU loO. »1S. Stats,

ami ch. NR 141. Wis. .Ad. Code: hi accordance with ch.144, Wis Siaa., failure to file diis form may result in a forfeiture of .lot less dtan S10. nor more chan 
S5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this form may result in a forfeiture of not more ian 510.000 for each 

of violation. NOTE: areas are for DNR use only. See instniedons for more information including where the oompieted form should be seat.



Stace of Wisconsin 
Depanmeni of Naosai Resouices

Route ro; Solid Waste O Hat Waste □ Wastewater O
Form J400-113A Rev. i-90

fuciiuy/Piojecr Name
For4 Lu^Ai:it 10

Weil Name
L'o -/ S-S"

Paoii^ License. Pemui or MomionM Number
^ '2.2..£s.2.SL£.

Grid Ongm Location
LaL Lonz. or

Wisv Unique WetiNumoer DNR. WetiNumoer

-- - J■i . . Weil Water Table Observason WeU ■ U ft,N. fLE. Date Wed instatiec j 41a a V VRezometer QTZ Secdon Location of WasterSource m m
Dataoce Weil is Prom WastaSource Bounoary 

-30^^ ft.
^il/4 ofi£. 1/4 of Sec. 2L T. i*_ N. R, I_H Vi^ellinstaUed Bv: (Posons Name anar^)

Is Wed A Point of Enmicement Std. Appucaooni 
■ Yes □ No

Location or Weil Reiadve to WasterSource 
u □ Upgiadiem s □ ^degndoii
d □ Downoudiem n 3 Not Known

or
ir “hT. WTO

A.ftDfectivepipe, topelevation .2L .Si MSL* 

BLWeQ casing, top ekvadon

fT. T jnrf fTfffain ^liwwtirm .£* &• MSL

D. Surface seaLbooom_ 3 ,2’ fLMSLora^.S. ft.
12. uses classification of soil near screen:

GP □ GMD GCn GWn SW O SP L
' SM □ SC □ MLO MHO CL □ CH □ 

BedodcD
13. Sieve analysis attached? □ Yes □ No
IdLOdDing method used: Rotaty □ 50

Hollow Stan Auger B41 
Other □;!;

15. Onlling fluid used: Water Q02 Air □ 01 
DiillingMud □ 03 Non ■ 99

lfi.Oeiiling additives used? OYes

V<. oouioe of water (attach analysis):

E. Bentonite seal, top

F. Hne sand, top

G. Filter pack, top

H. Screen joint, top 

L Weil bottom

J. Filter pack, bottom

K. Borehole, bonom

L. Borehole, diameter

M. OJD. well casing

N. LD. well casing

3. Sut^ceseal:

_ 3 7. H ft. MSL or _ jf,Q f

S-z. o £ft.MSLor__o9 .0 ft-> 

ft.MSLor_^i_0 

_ ®it.rft-MSLor_i3 ,0 ft..

_i®<L .(i

_ 5 0 £ .rft-MSL or _ 2^ . 0 

_2£i.£'^^SLorft.,

L£.0 in.

_ i 6 in.

in-

1. Cap and lock? 
ftotective cover pipe:
a, Xoside diameteR
b. Lengdu 
cMaterial:

d. Addidonai protection? 
If yes.

jg Ya □ ^4J

2'^.Qin. 
fil.flfi. 

Steel ■ 04
_____ Other □ __

■ Ys □
bu .f\ p

Benioniffi Q 3 0 
Concrete ■ 0 ]

.Other □
4. Maioiai betweai well casing andproteedve pipe

Bentoniie ■ 3 0 
Annular space seal □ j 

_________  Other □
"5. Annular space seal: a. CianuiarBcmonite Q 3 3
lj,___Lhs/gal mud weight... Bentonite-sand slimy D 3 5
t_____ Lbs/gal mud weigiu......... Bentonite sluny □ 3 I
d. % Bentonite............ Bentonite-cement grout □ 5 0

Ft volume added for any of the above 
How installed: Tremie O

Tjxmiepumped O
Ctavuy □ O P

6. Bemomte seal: a. Beasnite granules □ 3:
b. niMin. B3/8 in. 0^ in. Bentonite pellets □ 3 '^

Othff3 g/trr/>>t/ZTg C/V-SPS

7. Fine sand inaieiiaL' Maniifacmrer. pmduci name A mesh size

Volume added
3. Filter pack material: Manufacturer, product name and mesh si

b. Volume added.
9. Well casing: Flush threaded PVC schedule 40 B 

Flush threaded PVC schedule 80 Q 
___________________  Othff □

10. Screen material: ><<•■ 
Screen type:

tt— n /-j

Pactoiycut B 
Continuous slot Q 

___ Other □

2
2.

1 ] 
0.

b. Manufacturer______________
c. Slot size:
d. Sloct^ length:

11. Backfill material (below filler rack);

O.oigi- 
ic.cii. 

None □ I -' 
Othff H _

I hereov esnifv tnat the infcrmaiion an tms form 'S laie and carrect to trie best of mv knowieaca.
ram

jir i- -1.
Cingi nf inn farm .mn return lo me approonate DNR Qttice lisiea 01 Uie top 01 UUS tOtm 3S requireO Oy cns. i-iO. i-i/ ana lOO. 'V IS. itats 

arei ch- NB 141, Wis. .Ad. Code. & with ch.144. Wis Stats., failure to file this form may result in a foneinire of not less dtan SlO. nor more than
S5000 for day of violation. In accordance with ch. 147. Wis. Stats., failure to file this fonnmay result in a forfeiture of not more dun 510.000 for each 
day of violadon. NOTE: Shaded areas are for DNR use only. See insnuciions for more information inciuding where the completed foim should be sent.



State ofWisconsin 
Deparonem of Naoixal Resources

Route rn- Solid Wasted Ha;L.WasiBQ WasiewaierO
I W.'N-fc. '•---------- -----Fonn J"iC0-ll3A Rev. 4-90

.haality/Projeci Name
TWr vACCjO'< - (MOO Lf \o

Local Cna Location ot Weil
ft DR ftns. ft-nw

WeUName

[haaiiiy Ucen.se. Peniut or Momtoruig Number Grid Origin Location Wuu..Unique wcii.Numccr i!)Nk vleUNumber

^ Well Water Table Observation WcU ■ U
Sl Plane ft. N. 1 80’fft .1® ft. E. Fate Wclllnstauea , 3 ^ , c, -j,

mm a T v vRezometer OD .Section Location of WsietSourcedistance Weil is From WastetSource ^undaiy

ft.
SkLl/4 of SW 1/4 of Sec. 21. T. JS N, R. .iS Weil installed By: (Persons Name ana riim)

]s Weil A Point of Entotcement Sid. i^piicaoonl u Q Upgtachem s Q Sidegiadiss ix)-r5■ Yes □ ^fa d ■ Downmdknt n □ Not Known

B. Wen casing top elevanoa —

C. T jnri vwrfarw etiwuiwii MSL
D.Surfec8seaLbonom« ft.MSLor_?".2 ^

PtotBCtive cover
a. loside diameter
b. Length: 
c; Mareriai:

12. uses dassificadon of soil near scresi: 
ca» □ GMD GCn GWn SW □ SP ■' SM □ SC □ MLO MHO CL □ CH □ 
BettedcO

13. Sieve analysis attached? □ Yes ■ No
14. Drilling method used: Sotaiy □ 50

Hollow Stem Auger ■ 41
Ocher am

15. Drimng fluid used: Waer ^02 Air O 01 
DrillingMud □ 03 Now H 99

16. Drilling additives used? □ Yes ■ No

?_oorce of water (attach analysis):

E. Bentonite seal, top _.§2 2'.® ^ or '

F. Hne sand, top Qzz. o ft. MSL or 0

G. Filter pack, top _ 5 2 2 ^ MSL or _

H. Screen joint, top — L*i: .0 ^

LWdlbottom ft-MSLor_l2 0 ft-

J. Hlter pack, bottom _ ® ^ MSL or ,Q

RLBotehole. booom _.§.i3r.£ & MSL or ^^3 0 ft.

I. Botehole. diameter Ld.P

M. O.D. veil casing jn.

ff. LD. well casing .0”? in.

Yo □ So

<L Additional protecnon? 
Ifyes.describe: "3 4 ** "b\e^. I

H .^in. 
-T.Qft.

Steel _ 04
Other □

Yes-a
Bvwvx’ier t^STT

4. Material between well casing and ptoiecnve pipe:
Bentonite

Benumiie Q 5 0 
ConoeiB : 01

Ocher □ j_

Amulg space seal □ 
<?^^-Qdiar-" — 

a. Cemuiar Bentonite O 3 3
.Lbs/gal mud weight... Bentonite-sand siuny □
.Lbs/gai mud weight......... Benianiie siuny O
~ Bentonite.............Benioniie-cement grout C

___^Fl ■'volume added for any of the above
How installed: Ttenie □

Trcnie pumped P 
Gtavii^ □

6. Benmnite seal: a. Beruonite granules Q

35 
3 1 
50

01

o:
08
33

b. Ol/4 in. 13/8 in. □ 1/2 ul Bentonite pellets □ 3 2 
r_ikcrox.L dUif-g f>w ;

,7. Fine sand material: Manufacturer, product name & mesh size
X. Bo^^gp ^il>cgi __
b. Volume added _J_jJft3

3. Filter pack nuteiial: Manufacturer, produa name and mesh size
a. \e.k. FIt'wr - k^fi.r\rc.»A i^Tev>‘a.(^ 
h. Volume adilad 'Tft-’

9. Well casing: Flush threaded PVC schedule 40 C
Flush threaded PVC schedule 80 □

__ Other Q

23
24

10. Screen material: 
a. Screen type:

Sc-^.. 40 rVC
1 I 
01

•e

Facoiycui 
Condnuous slot □

-______________________________ Other □
b. Manufacrurer A-iP
c. Slot size; ( 7. Bn. ^) 0. (JiOin.
d Slotted length: iQ • iJ ft-

11. Backfill material (below filter pack); Not* 1 4
Qher □

rebv cgfiif^mat ttte injcrmaiion on tnia form is true and correct to ttia best of mv knowledge.^n_iinnmRi^^nHjrainrrnaii^^n_oniniaiorm 15 iruB etna uu

'EywlJT^iMe^T ^
rlease complete ooin stoes of Uudshrm ana lenim to me appropriate DNK otiice iisiea at me top ot mis lorm ai requueU oy cns. L-u. ;a/ ana loO. '•vis. 4uts., 
and ch. NR 141, Wis. Ad. Code. In accordance with ch.144. Wis Stats- failure to fiie this form may result in a forfeiture of not less ’han SIO. nor more than 
SSOOOfbr each day of violation. In accordance with ch. 147, Wis. Stats- failure to file this form may restilt in a forfeiture of not more 'hon SlO.000 for each 
<±qr of vioUdoiL NOTE: Shaded areas are for ONR use only. See instructions for more information including where the completed fami should be sent.



Stale of Wisconsin 
D^atsaem of Nansal Resources

Route to: Solid Waste□ Haz. Wasted Wastewateri_i 
Env. Response & Repair □ Underground Tanks □ Other Form'-uOMi^A Rev. 4-90

raaiiiy/Pioject Isame
For4

Local Cna Location or Weil
(lH? , ft nw

Weil Name

Hality License, Itemu or Momionng Number
/' fr f> ^-2-r-2i.£.£

Y Well Water Table Observation WeU

Cfid Origin Locanon 
Lol____________

iWist Unique Weil Nuraoer uNR weUiNumocr

Rezoineter ■ u02
Sc Plane •?-'zqg«g..6«» ft. N, Date W^instaiien

Otsizace W^ is Prom Waste/Soutce Boundary
'Zefi _______ fc

if Weil A j^Oint of Bacncemeat Std. Applicaaon?
■ Yes 0>b

Sectian Location of Waste/Soutce
^V4oC^ 1/4 of Sec. T. N. R. 3_a ll.

ll! ^^llJm m “? a v v

Location ot Well Relanve to Wasie/Souxce 
u Q Upgiadiot s Q SidegradiBB
d B Downgadieat n >Thf Ynrnim

Weil Installed By: (Persons Name andrirm)
g.y uUou
Pu:5r £ '^■X- UfTi\

A.ftoiBcttvepipe.topelevadon ^^^2:.^2. 6-MSL' 

B-Wdl casing, top elevation .£2

C. Land sut&ce elevation ft. MSL
D.Sui£tce seal bottom. 5.1E.S fcMSLor.l.d ft.
12, uses ciassiScaiion of soil near screen:

GP Q GMD GCO GW □ SW 0 SP ■ 
' SM □ SC 0 MLO MHO CL O CH O 

BeAodcO
13. Sieve analysis attached? O Yes ONb

■I4LDn]ling method used: Rotaty 0^0
Hollow Stem Auger 141 

Oilitr O^

3. Surface seal:

IS. DtiOing fluid used: Waaer 0 02 Air O 01 
Drilling Mud □ 03 Nbie ■ 99

16. Diiiiing additives used? O Ym

i;..dOUtce of water (attach analysis):

£.BentoniteseaL top ..^ft-MSLor __2.0'

F. Rne sand, top

G. Hlterpack. top

H. Screen joinc top 

L Weilboaom

0T.O 8ft.MSLor_/^0 Q ft.-

_ 6 j, e 5, ft. MSL or _ i .4

_Sl^i.ift.MSLor_i^.a ft. 

_go fo ,2 ft.

J. HIterpKk. bottom _ 5 2 £ ft- MSL or ^2^ Q_

K. Borefaole.bottom — ft.MSLor_^^_^ ft.

.1. Cap and lock? 
PtotBcnve cover pipe: 
^ Instde diameteR 
h. Length: 
c. Material:

Ya 0 No

d. Addidonai protection? 
If yes. ^ ■.W b.

-Y.fiin. 
.3.0 fz. 

Steel fl 04
_ Other □__

a Ya Q .>;}

Bentonite □ 
Concrete B 

__ Other 0

30
01

4. Matoial betweai well casing and ptoteedve pipe:
Bentonite B 

Aiimiiar space seal □
■ ________________ . Othe O

5. Atmular space seal: a. GrantiurBouonie O
b. Lbs/^al mud weight... Benionite-sandslmiy □
c. ^Lbs/gai mud weight......... Baiioniie sluny D

% Bentomte ...« . grout 13
.Ft volume added for any of the above

33 
3 5 
3 1 
50

How installed: Tremie □ 
Tianiepunped □ 

•Gravity □
a. Benmnite granuia □ 3!

f
d.Bentotuteseal: a. Benmnite gr _

b. ni/4 A 03/8 in. □ 1/2 in. Benmnite pellets □ 3'.
Other B

,7. Fine sand material: Manufacnirer. product name & mah size 
a, <r yt *.It ’«8R

b. Volume added. 1 ftj
8. Filter pack material: Manufacauer. product name and mah si 

. ILci Fl:^i /J,
b. Vtdumeadded. 

9. WeU easing: Flush threaded PVC schedule 40 ■ 
Flush threaded PVC schedule 80 O 

Other □

2.-»

10. Screen material: PUC- ___
Screen type: Famry cut ■

Continuoa slot □
1 I 
OL

L. Borehole, diameter U.Q. in. *V Other n
\ b. Manufacnirer /Jir-

M. OJ3.weU casing -1.2a in. \ c. Sloe size;
\ d. Stoned length: 0. 0 i«? ii

Ll.Zzz.
N. LD. well casing in. 11. BackflU maieriai (below Alter pack):

Ajr j fe rmeA .'fii
None □ 1

Other ■
I hereov canifv rMat the intonmation on this form is true ana correct to the best of mv knowiecice.

ram ^ jyT ^

mtnpieifl'hntn .ndgs nr UtM-:nrm ana renim to tne appropriate DNR otlica listeQ at me mp ot UUS torm 3S requireQ bv C.TS. 144. 14/ anQ LOO. Wis. 5uts 
ami ch. NR 141. Wis. Ad. Code. In accordance with ch.144. Wis Stats., failure to file this foim may result in a fOTteicure ot not lea han SIO. nor more t.ha.'t 
SSOOO to ach day of violation. In accordance with ch. 147. Wis. Stats., failure to file this form may result in a forfeicure of not more Lhan 510.000 for each 
day of vioiadon. NOTE: Shaded areas are for DNR use only. See insouctions for more infomution including where the completed foim should be sene



" I'taie of Wisconsin Ro'j'c ;o- Solid WasteQ Haz.WasieO WastewaierD MONTTCRING
: * cr,y. t^szvonse
hacility/Paajeci Name

- “Rjcr iwocor - \/^h
Local Cna Locauon oc Weil
--------------fi-.. ftRw Weil .Name

fc|^iy License, Permit or Monitoring Number Grid Origin Location
LaL Lone. or

Wis. Unique. Weii .Numoer DNR Weil Number

' : Weil Water Table Observation Weil ■ 11 Sl Plane 11 ft, N. eiT ft.E. OaieWellinsuuim
mm a a v vPiezometer □ 12 Section LocationofWaste/Source3isiaaee Weil is Prom Waste/^ouice boundary

ft.
SWlMof SS! l/4of Sec.£LT. J2. N. R- i-S \VeiI Installed By: (Penonshiameana rimij

■Stvovi Ij-^JnA/ki
Is Well A Point of Entofcemcni ilicL Appticadon?

■ Yes O N,
u □ Upgtadient s □ Sidegtadicni
d ■ Downeradienc n □ Not Known wtD

A. Antecdve pipe topekvtooa _ J J L .All & MSL

B. Well casing, up elevation . 1 ^ L .Sli ^

C Land surface elevation ILMSL
D. Surface seal bottom. 2^^. & ft.MSLor.C'.O ^

1. Cap and lode? 
Pracecave cover pipe: 
\ firri'^" tSanvtrf
b. Length: 
a Material:

12. uses classification of soil near screen:
GP □ GMD CCD GW □ SW □ SP ■

' SM □ SC □ mlo mhq cl □ CH □
BedrakO

13. Sieve analysis aoached? □ Yes | I>fa
14. OiillBig method used: Rotiiy □ SO

' Hnows^^a^

15. Drilling fluid used: Water Q02 Air □ 01
Drilling Mud Q 03 Noel 99

16. Driiiing additives used? □ Yes ■

f^A

3.Soi&ceseal:

escribe 
X.. Source of water (attach analysis):

BlL*Z8io
How hutalled:

E. Bentonite seal top _4SiJ.aft-MSLor__fO

1 1 F. Fine sand, top _azi.5ft-MSLor__S 0

G. Filter pack, top

H. Screen joint, top B « ><a. fLMSLor i 2. 0

- L WeUbonom 9 0 flft-MSLor ZZ 0

J. filter pack, bosom _ 5 0 A .2 ft- MSL or _Z3 0

K. Borehole, boixom -52A.fi ft.MSLor_2 3 Q

: L Borehole, diameter \o.o
, M. O.D. well casing 1\% in.

N. LD. well casing -l.Ol in.

d. Additional praiection?
Ifyes. describe: bUi

TfciSrS

Yes 0 No

y .Qin. 
.I.Oft.

Steel ; 04
Other □

■ Yes □
Benuniic L 
Concrete □ 

Other □

3 0 
01

4. Material beewest well casing and ptotecave pipe:
Bentonite L 

Aimultf space seal □ 
___________________ Other □

5. itawefaf ipnrn iBib a. Granular Bentonite □
b. ^Lbs/gal mud weigh:... Beaiomie-sandsluny □
c. _____ Lbs/gal mud weight........ Bentonite slurry □

% Bentonite...........Bemoniie-cement grout □
Ft volume added for any of the above

Tremie □ 
Tieaie pumped □ 

Cavity □
6. fienunite seal* a. Bentonite granules □

b. ni/4 in. K/S in. Q1/2 in. Bentonite pellets □
.. Puiumid othff '

.7. Hnfisand material: Manufacoser. product name dt mesh size 
' -u- Qvuc!

33 
3 5 
3 I 
50

01
02
OS
33
32

b. Volume added 
8. filler

i.r
Iter material: Manufacturer, product name and mesh size

fliVcr - iMtm/toka. _
b. Volume added 

9. Well casing:
l.Z

Flush ireaded PVC schedule 40 I 
Flush fceaded PVC schedule 80 □ 

Oihs’ □
10. Screen material: 

a. Screen type:
sc.k HO fVC

Factory cut C 
Coniinuous slot □ 

_ Other □

23
24

1 1 
01

b. Manufacturer
c. Slot size:
d. Slotted length:

(Z fidl /T’ ) 0.$iQin,

11. Backfai material fbciow fiiter pack):
Ld Q ft.

None 14 
Other C

'er80v('c9n:)v :nat llie infat-wation dn diife form is true and correct to trie Oest oi mv tnowieaae.

"Ri/lSr tn\ii(T5v\iWfii/tT € l^CrcSiT^orufe^
nease complete ooin stues 0^ uus totin ana return to tAe appropnaie DNR ocitce :lsicu at tne top at cnis torpi as requirea ay a.ns. l-t4. 7 ana led. W is. itais..
and ch. NR 141. Wis. .\d. Code. In accordance with ch.144, Wis SuB> failure to file this form may result in a forfeiture :: not less dian SlO. nor more than 
S5000 for each day of violation. In accordance with ch. 147. Wis. Stats., failure to file this fomunay result in a forieiiure ;f not more Lhan Si0.000 for each 
dsy of violation. NOTE: Shaded areas are for ONR use only. See instructions for more informaaon including where the mmpleted form should be sent.



APPENDIX H ADDENDUM

GROUNDWATER MONITORING WELL INFORMATION FORMS (WIFS)



5i Win
D eiil c f*l f JIUj ' lMU l»MII 

Form 4400-89 Rev. 190
Ficiliiy Hime
For-/ \y\c.Ci^u ^ f_l

ilily IDHum()a 
FTI) SOZoa

DNR 
Well II)

Well Heine IHiiiiJki I Well liOcellon I N| S I H

OUJ>- 08-DEC'03

WellCtilng
Dale

BsUbliahed Dlam
Top of 

Well Casing

•lol.lZ

Compleled by (Name amf Finn) 
S . ^ o«A

Elevalloni

Q18.fH

Oroind
Suiface-

8‘t^.S

8?C.-V

leferatoe I

m
Saeen
Length

OC

iX. /O

WeU
Depth IM

TvpeolWellfV)

^.O

"Zao

Mnn-
(bial

rinl. Slds 
Apply

Y
Y

Chailicta 
S.D 

orN

b

DtO -1% U|
l/B/?6rSlo D8-bfZ'«?5 Bie.zr

TJ7331.63

; aoP.t<37fl^
0?-b&;-l3 7.0 85^.^ vX Z^.O

r
Y b

oo'f^ e I /godV oi'i>ec-y 8S0.'?1 Y

oco-ISO

>3333o.z3

/0o5ro<.83-|
oS-Detu-os fif7.o3 <a5DC X /?.o

.1/ I'/l
1/006 rmM

o/-DG£1-o5 8^8,/o &U,I fo 17.6

Y
Y

ou}~ !S\
/8o3T8TS''^

OC,-IX:0'‘i3 2.0 8^3.11 812.3 '//.S'

0(*i“/SZ
73^7f3-.0a Im

o'^'bec-^3 BBz e8o.^ xA /o 35.7)

7205-Oo ‘IT I)^
30'Alov-13 7.0 PF7 8J/.7i 9jo.r X yo' T

acj"

DO ^/S^

/i*o78*.48
3o-MoV" 1 pvc 83I.3S 8?1.S 7 3.0

TZ1‘/|}Z.o‘l 1>^
^O'AJOV S‘3/.13 S Jb.O / 73.n

Y

Y
laucalioii Cooiilinalea Aie:

P 1-ocal Olid Syilein M Stale Plane Cooidinale 
(]«efaiui) Q Noitliesn

□ Central

lent at ka: PSS Use:

Pile MalnL Compleled; 

Other ____________



Sine ul WiiCA>ii«iii 
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APPENDIX I ADDENDUM

MONITORING WELL DEVELOPMENT FORMS

e



State of Wisconsin 
OepaxcneBi of Natural Resounses

iViuiNi wc-
Fonn 4400-113B

i.

Rev. 4-90

Rg^te m; Solid WasiBO Haz. Waste ■ Wastewater □
Eav. Response dt Repair □ UodergnondTanksO Other □

Facility/ftoje^aine
f.r-f McCom - Med 5 -

TPe

County Name
0^o»\r-o^

W^N^
OLO - K4

Fmtlity License. Pemut or Monitoring Numtoer 
PXDtM 2._o_g.g..S.^£-

CouniyCode
4 ^

:^i:l^ueWeilNuiaoerr;(-: .v
—....

DNltWcilNuaiber...-

1. Can this well be purged dry?

2. Wen development method
mfyp] nfjth blilcr Sail«^ 
surged with bailer and pumped 
surged with bloeh nd bailed 
surged with blodc and punqted 
surged with block, bailed and pumped 
oompmssed air 
bailed only 
pumped only 
pumped slowly
Other _____________________

□ Yo ■ Nb Before Devdooment

□□□□□□□□

41 
61
42 
62 
70 
20 
10 
31 
30

S-lune spent developiag well

4. Dqtth of well (fiom topofwell easisng)

5* disnictcr of woU

6. Volume of waterin filter pack and well 
casing

7. Volume of wateriemoved fiom well

8. Volume of water added (if any)

9. SotBce of water added 

/ 20

.Xl.li. 

3 o

IL DepthmWater
(ftnmtopof ^___ /
wen easing}

b-Lk/o2./a5-mm d d y y 

Time c _iJ_: J9^Q P-Ja-

12. Sediment in well ____. inches
bottom

13. Water clariiy Qear □ 10
TutUd ■ 13 
(Describe)

Afig Devdopment

li.i-LtL

12z/S.L/l2.mm d d y y
na-m.-i.:i€.BP4ii.

_______inches

Clear ■ 20 
Tubid □ 23 
(Describe)

------- rr_gaL
A/ /a

iQ in if drilling fluids were used and wen is at solid waste facilicy:

__._________ mg/l14. Total suspended ____ ___ _..oig/l
solids

13. COD ___________ mg/l _________.__ mg/l

10. Analysis peribnned on water added? 
(If yes, attach results)

□ Yes O Nb

16. Additional ctunments on developmaic tm
V/,+-Vj^= Ucll l/blct-t-

5 .'HI

r 1.0 35

rtvAj, . . J_________‘
Well developed by; Person's Name and Firm 1 hereby cenity mat me above mioniuBon is tree and coirect to me best of mv ntowledee.

Name: C otH. »-■ Signature;

Firm: ^ U-S^T d
Rint Initials: C-

Kmt: —

NOTE: Shaded areas are for DNR use only. See instructions for more infonnation including a list of county codes.



Suis of Wisconsin 
Depatimeni of Naomi Resoums

MONITORING WELL DE-ViLOPMENT 
Fonn 4400-1123 Rev. 4-90

Rome to: Solid WasteQ Haz. Waste B Wastewater □
Env. Response & Repair □ UndagraundTanlsO OiherO

sse,Fetm

CduntyNanie
fyiohr-o-e

Weil Name
/4-5

Factiiiy License, Fetanit or Mooiunns Number 
PTP 6*/

Cou^Coc ■DNRyWetiNumoera:--:-:.i.-::

1. Can this wen be poised dry?

1 Wdl development method
siBsed widt bailer and bailed 
sagged widi bailer aod pumped 
surged with block and bailed ' 
surged with block aid pumped

with blOCl^ Kawlf^ pUlllpftl 
con^resscdttT 
billed only 
pumped Qoiy 
pnn^edsloa^
Olfaer _____________________

□ Yes B >b Before Devdoomeni After Develooment

□□□□□□□□

41 
61
42 
62 
70 
20 
10 
51 
50

11. Dqith 10 Water 
(ftomiopof ^ 
well easing)

Dae

12. Setfiment in well 
bottom

13. Water clariqr

3

3. Time ^ent developing well ____

4. Depthofwell(&omtopofwellcasisng)

^ ^_2i5b.

6. Voinme of water in filter pack aid well
___!L.ilgiL

L^*L.£z^

jJM:

mm d d y y 

c.___

~T_inches

Oeff O 10 
Tuifaid-B 15

TOr
ftWkf igreTwJiA

jLit^hn.
mm d d y y

—A: JLLb P-m.'

_inches i
I

Oca B 20 
Tutbid □ 25 
(Describe)

7. Volume of waterremoved fiom well 

g, Vofasne of water added fifat^)

9. Soa« of water added __________

^ in if drilling flm'da were used and wdl is asolid waste faility: <

--------4=._- — nig/l,14. Total suspended______ ^. mg/1
solids

15. COD ______ ._____ mg/1 _________.__mg/1

10. Analysis performed on water added? 
(If yes, attach resnlB)

□ Yes □ Ffa

16. Addinonai comments on development; /tji< 

VfoU——

Well developed by: Person's Name and Finn

Signature:

Print Initials:
\ Firm:

NOTE: Shaded aeas are for ONR use only. See insiructions for more information including a lis of county codes.



State of Wisconsin 
Deoainnent of Naonal Resotsees

MONITORING WELL DEVELOPNIENT 
Fonn 4400-1138 Rev. 4-90

Rtnite m; SolidWasteQ Haz. Waste! WastewaurD 
Ebv. Response Repair □ UndesroondTanksQ Other □

Faciiiiy/rtojee: Name County Name WeUName
OU-

Facility License,' Pemut or Monuonns Number 
D 4^ g e S'2.

County Code 
^ 2-

1. Can this weQ be purged dry?

2. Wen development method
soged with bailer and bailed 
surged with bailer sid ptuniird 
surged with block and baSed 
sui'ged with block and pumped 
surged with block, bailed and pumped

KaiT>H only
punTcdoniy 
punned slowly
Other _____________________

□ Yes H

n 41
m 61
□ 42
□□□□□□

62
70
20
10
51
50

3. Time spent developing well

4. D^tfa of well (fiom top of well casisng)

5. Inide diamesBr of well

6. Volume of water in flierpaek and well 
easing

7. Voinme of water removed fiom weQ

8. Vaiume of water added Of any)

9. Sonice of water added _____________

□ m

—2.0 Zia.

___Z.^-gaL
—Z£.£gaL

-------^rr«iL
ajM

10. Analysis pexfbnned on water added? 
Q1 yes, attach results)

□ Yes □

Before Develotimenc
11. D^th to Water

(ftomiopof ^___Lj.-J.Z_ft-
welleas^

Dae
mm d d y y

Tnat ^.30 □ aan.
c. __: ±‘L_H P-a

After Develoomem

___._inches12. Sedimemm well 
bottom

5. Waierdarior Oea □ 10 
Tuifaid B 15 
(Desedbe)

mm d d y y

_ — P-n»-

____ .__inches

Oea- B 20 
Turbid □ 25 
(Desoibe)

^ in if dtiOing Quids wexe used and weR is at solid waste facility:

____ ____ .__ mg/114. Total suspended __i»8/I
solids

15. COD ____________ rag/1 _________.__mg/1

16. Addihonal comments on developmenc tixt. >wi

Well developed by: Petson's Name and Firm

Signanse:

Print Initials:•i
NOTE: Shaded areas are for ONR use only. See instmetions for more information including a list of county codes.



Stale of Wisconsin 
D^mmeai of Naomi Resources

MONITORING WELL DEVELOPMENT 
Form 4400-113B Rev. 4-90

Route ip: SolidWasteO Haz.WasieB WsstewaierO 
Env. Response & Repair □ Undapaund Tanks □ Other □

Paciluy/injeei Name
pesff ~ ^

Faciiity License, f Anut or Monitomig Number

County Name
l^onroC-

W^Name

County Code
'±2i ■r _____ ■

1. Cm this weS be pm^ged dcy?

2-WeQ development method
sniped wtdi bailer and bailed
SB^ged with bailffind pumped
smsed with Mode and bailed
surged widi blodi and pumped
surged with block, bailed and punqied
oompmsiedair
bailed tsily
pumpedonly
pumped slowly
Oiber _____________________

Yei ON* Before Devdooment

□□□□□□□□□

41 
61
42 
62 
70 
20 
10 
51 
50

3. Time ^lent developing well

4. Dq*th of well (£com top of well easisng)

5. Ltstde (fiameBr of wen

A VnlmM <if m filtnv anA qw»R

7. Volume of water lemoved from wen

8. Vohsne of water added (if any)

9. SoiBCB of water added _____________

I ^ mtn.

^2r.2.Z'sL

—-ffif. ®.pL 

--------TLpL

IL Depth to Water
(fiamtopof ^_____
wen easing)

bJ.^/6|_/3.X
mm d d y y

Time c.__^: .ZjC.0

2. Sediment in wen ~ mehes
bottom

13. Water clarity Oex □ 10 
Tuifaid ■ IS 
(Describe)

After Developmene
__tl.izift.

±i/£.l-/2.2.
mm d d y y 

□__^P4H

__rriL inches

Clear □ 20 
Tubid ■ 2S 
(Desoibe)

^ in if drilling fluids wete used and wefl is at solid waste facility:^

______ _____ mg/1

_____ ZT-_tng/1

14. Total suspeided 
solids

________IT— tng/1

15. COD _____.ITT—tng/1

10. Analysis petfbnned on water added? 
(Ifyes,aaadi results)

□ Ya □ Ni

IdTAririinonai connncna on deveiopmeac SeeM’Ce. 
(JeAl

Vi = 'W

' hosi
/f/* . 3

Weil developed by: reisoris Name and Firm 1 heretw cemty that the above mfomunon is tnie and correct to the best 
of mv nnowiedee. '

Nsine: CWn^ (4^^
Signimie: 0n-/u^

Finn: Print Initials:
A

Hinu '1PU5T’
•

NOTE: Shaded areas are for DNR use only. See insauctions for more infonnation including a list of county codes.
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State of'Wisconsia 
Depanmaii of Nansai Reaotuces

MONITORING WELL DEVELOPMENT 
Form4400.ll3B Rev. ^90

Route ip; SoIidWasteQ Haz. Waste! WsewaterQ 
Eixv. Response Jk Repair □ Undogreund Tanks □ OthsO

County Name
onro-g.

PaoJi^ License, Pemui or Moniomi^uaiber County Code 
H -2-

1. Can this wcQ be pnrged dry?

^ W^ll ffeyglfipfnwif m^fhnrf
surged widi bailer and bailed 
surged with bailer and pumped 
surged widi blodc and bailed 
surged with blodc and pumped 
surged with blode, bailed and pumped

baiedonly 
pumped only 
pumped slowly
Odier •

■ 41

O 42 
62 
70 
20 
10 
51 
50

□□□□□□□
3. Time ^wnt developing well

4. Dq»h of wen (from top of wen casisng)

) 6. Volume of water in filter pade and wen

7. VotnmB of watersemoved fiom wen

8. Volume of water added fif any)

9. Soutoe of water added _____________

*7 0 min.

A//a

11. Dqnh to Water 
(fiom top of 
wen casing}

. _i£.Z4<L

Dae b /=/ 0.3/23
mm d d y y

Time ^ w -7 D*^c __L: _Li.a pjn.

L2.Sedimerttin wen 
bottom

inches

13. Water daiiiy dee □ 10
Tutbid B 15

Before Devdopmem After Development

f

mm d d y y ~
A

:£.,oapjn.

__^ —__ inchei

Clear Q 20 
Tutbid B 25

Fin in if drilling fluids were used and wen is at soUd waste fadHiy:*

______ 7^._mg/14. Total suspended________ ____mg/1
solids

15. COD _________.__mg/I _____CrTL.mg/

10. Analysis performed on water added? 
(If yes, attach results)

□ Yes □

16. Addidonat comments on deveiopmenc 
i UltU

V i 'n

a/ '

Well developed by; Person's Name and Fum

Name:

Firm: R\i‘wr «ri.

1 herety certify (tiat the above mioimanon u true and correct lo ide best 
of mv umwledee. __________

Signature;

Print Initialr. C.^

Fimu ^ U S/r ^

NOTE: Shaded areas are for DNR use only. See in ; for more information including a list of county codes.



Suie of Wisconsin 
Oejnnmeni of Natural Resouices

MONITORINC WELL DEVELOPMENT 
Foot 4400-113B Rev. 4-90

Route tpi Solid WaseQ Haz-WasuB Wastewater □
Esv. Response & Repair □ lAtdattoundTanksQ OihffQ

Fadiity/Fiojea Name

Faciliiy i-icense, Fetnai or MotuiOOTS Number

County Name 
t^or>x*Qg.

WellNOTe
Q vO - \SO

County Code

1. Can dus weU be purged diy? ■ Yes □ I

2. Wen developmot method
surged with bailer and bailed □ 41
surged with bailer and pumped ■ 61
surged with block smd bailed □ 42

□ 62
surged with block, bailed and pumped □ 70

air □ 20
bailed only □ 10
pumped only □ 51
pumped slowly □ 50
Other - □ M

3. Time spent developing well

4. Depth of well (ftom top of well casisng) -11.2k
3. Saide diatnear of well

d. VoinniBof water in filter pack and well
ctsin^ --il.lpL

7. Volume of water removed from well J.2o .OgiL

8. Volmne of water added Gf aiy) ------ rr:_i«L
9. SontOBof water added M /A

10. Analysis perfatmed on water added? 
df yes, attach lesults)

□ Yes n lb

Before Devdomneni
IL Depths Water

(fiomspof ^____
welleasmg)

0“ bj-i/aj/ai
mm d d y y

^ Q UXUTime t _L?I. J P-nt-i

12. Sediment in well 
botsm

2. Waterclaii^

After Devdooment

_______ inches

Clear □ 10 
Tutbid ■ IS 
(Describe)

___i.ioft.

mm d d y y

_3:Z0_gJS
__TTI_ inches

Clear □ 20 
Tutbid ■ 2S 
(Describe)

^ in if drilling fluids were used and well is at solid wass facility:

_________ .__ mg/I14. Total suspcsided ________._mg/l
solids

15. COD _________.__mgd ______ _.-.mg/l

16. Addinonal comments on development: #46.
V/, 4-V/, - Ucll 

.1 ^

tU-sCc>U7 * 5

- 1-17 K

Well developed by: Person's Name andnim

'6jt^Name;

Finn: 1?-“-■ST Cf.

1 hereby ccRuy that the above mfoimanon is sue and cotr 
of mv Scnowledee.

ect s the best

Signature

Print Initials; ^

^ixsrFim:

NOTE: Shaded areas are for DNR use only. See insmioions for more infoOTUion including a list of county codes.



Suie of Wisconsin 
D^sanmoit of Nannl Resouices

MONTTORING W cLL DEVE.OPMENT 
Foot 4400-113B Rev. 4-90

Route n: Solid WasteO Haz. Waste ■ Wastewater □
Eay. Response dt Repair □ Understouid Tanks □ Oiho-O

Fadiity/PiDjea Name 
reH> case. PetW or Momtozms Number

County Name Well Name

Faeiliiy License. Pettaut or Monitorag Number
PTn 6>t razoo

County Code ■piU^ueWeli;Nu

1. Can this wen be purged dry?

^ Wi^n A-wtnpmwtf
surged widt beOer and bailed 
surged with bailer and pwtqted 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed and punned 
eampmssedair 
bailed only 
pumped only 
pumped slowly
Other _____________________

Yes □ Ns Before Development

□□□□□□■□□□

41 
61
42 
62 
70 
20 
10 
51 
50

IL Dq>th to Water
(fromiopof ^ fc
wen casing)

pjt»» bl?:./£l/S3
mm d d y y

After Development

__3^
.fii.lit

3. Time spent developing well

4. Depth of well (&om top of well casisng)

5* Lsido KfimcBBT of well

6. flf wtey in filter and wgl1
«*»ng ___ ."Z-Q-Pil-

7. Vobmu of wateriemoved horn well ^ Z*i-

8. Volume of water added (if any) O . OgaL

9. Source of water added AO /A■

12. Sediment in well _.IT_»inchei
bottom

13. Water clarity dear O 10 
Turbid E 15 
(Describe)

L1=./£.L/±Zmm d d y y

_____pjn

T* inches

Oe» □ 20 
Turbid m 25 
(Describe)

^ in if drilling fluids were used and well is at solid waste fmility:'

____**7 • _ mg/l14. Total suspended mg/l
solids

15. COD ____ ____ .-_mg/I _________.__mg/l

10. Analysis perfonned on water added? 
(If yes, attach results)

□ Yes □ N>

16. Aririirionai comments on developmene 
Volrju*..*—

l/,T -ft-=

Well developed by: Petson's Name and nim

Name: C^Vm-v*^

Finn:
f—

•^UAT e-Fj-

1 hereby cenuy mat the above mionnauon is uue and coirect u the best 
of mv Knowiedee. ___ ____

Signature: am 7^
Print Initials: 0

Fum:

NOTE: Shaded areas are for DNR use only. See insuuaions for more information including a list of county codes.



Sute of Wucansin 
OcpanmiofNananl Resouices

MONITORING WELL DEVELOPMENT 
Fonn4400-113B Rev. 4-90

Rome tg; SolidWuteO Haz.Wttu| WisewuerO 
Eav. Respoiue it Repiir □ UndspoundTanisQ Other □

^or+ Coy “
Fnli^license. Pemut or M&isonng Ntsaber

PT0 6*f

1. Cia this wcQ be purged dry?

CdumyNune
r^ovM-oC.

County Code*

WeUNrae
OU3-\ BI-

H Z.

□ Te» BN)

2. WeS developmeac method
«my< mith hailgr wrtA hatlrntt

surged with btfler md pumped 
surged with Uoek and btOed 
surged with block and punned 
surged with block, bailed and pumped 
compressed air
h«il»< only
pumped only 
pumped slowly
Other _______ __________ _

O 41 
■ 61

□□□□□□□□

42
62
70
20
10
31

J^ymque^WeJrwum

Before Development

3.lime spent developing weQ

4. Dqiih of well (from lop of well easisng}

3. Esida diameter of wen

6. Volume of water in filter pack and wen

7. Volume of water removed from weQ

8. Volume of water added (if B^)

9. SoBOB of water added '_____

-35.1ft

—/£.l8«L
giL

____

IL DepthioWater 
(ftom top of 
wen easing} .. _S2. J ot

Date ft 1 Z/o-ift-i 
mm d d y y mm d d y y

llniB e._i :$.£.■ pjn. PJIL

I2.Setfimeniin wen __jTl_inchei __inches

After Development

13. Water claxity Clear □ 10 
Turbid ■ IS 
(Describe)

Sr-w

dear ■ 20 
TtabidO 23 
(Describe)

Hn in if drilling fluids were used and wen is at solid waste facility:

_______ ZTL. mg/114. Total su^rended----- ---  . _ mg/I
solids

13. COD _______ .__mg/I ________ .__mg/I

10. Analysis performed on water added? 
(If yes, attach results)

□ Yes a tb

16. Additional commerus on development: H/
s Ucll \/oU-<-

V'x.= W^2,[C^
Weil developed by: Peison's Name and Finn 1 here^ cemty that the above mlomiauon is oue and eoirect to the best 

of mv xnowiedee.

Name; C kWS
Signature: S' ^ —

J

Fta: Rusr £fi- Print Initials:

Hrm: ^U.3 'T ^ >^1—

NOTE: Shaded areas are for DNR use only. See insituctions for more infoTmaiion including a lin of county codes.



SC2te of Wisconsin 
D^amnou of Naoiral Resouices

MONITORING WELL DEVELOPME-N 
Foim 4400-113B Rev. 4-9

Rpqte to: SolidWasteQ Haz-WssteB WBiewaterQ 
Esv. Response Repair □ Uadex^toiaid Tanks □ Other □

Padiuy/PxDj^ Name County N ame
^^Oir\roC

Well Name
OLO- I 54

g«CTlity I iggme- Pemit or Monumng Number
FTD6>^

CouniyCode
-42:

;Wai.
............................

1. Can this wen be poised dry?

7 W>n liewilnprftw'f wtgftnvt
sorsed with bailer and bailed 
msed widi bailer aid pumped 
sorgod widt Uock md bfilfid 
siBgod with block xnd punned 
surged with block, bailed and pumped 
compressed air 
bailed only 
pumped only 
pumped sloudy
Od*r _____________________

□ Yes ■ H) Before Devdooment

□□O
□□□□□

41 
61
42 
62 
70 
20 
10 
51 
50

IL DepthtoWater
(fromtopof ^___
wellcasmg)

Dae

Tine

bJ,^/j?is/31

2. Sediment in weO 
bottom

3. Water clarity

3. Time ^ent developing weQ

4. Depth of well (from top of well casisng)

5. Tmidft tfiamenr of well

6. Volmne of water in filtm padc and wen

7. Vbhtme of wateriemoved horn weQ

8. Vahane of wattf added Gf any)

9. SoQOB of water added _____________

^__jS^min.

-J.S.2r!n.

—i.lfL
-d&.stiL

___ -TTZ-pi.
fv/A

mm d d y y 

P40. 

~r inches

□ear □ 10
Turiad H 15 
(Desesibe)

After Developmeni

-Ik.lZrft.

lk/SL^/L3
mm d d y y

---- L:,2£.B PJ*-

__~ .__inchl

Clea- □ 20 
Ttafaid B 25 
(Descaibe)
CieurlLf 6rn

t

t{aa£i0^
^ in if drilling fluids wen used and wen is asolid waste 1

4. Total suspended __ ____.__mg/I
solids

15. COD ______ _____mg/I ________.__mg

10. Analysis pofionned on water added? 
(If yes, attach results)

□ Yes □ hfa

16. Addidona comments on developmenc S«w-«e. /Sjft/4/
V,4.y^ - uc^\ Vo We IHI+ ^

^.4 •

flV-/IT-

Weil developed by: Penon's Name and Pinn I hereiw cenify that the above mtonnauon is true and coirect u the bet 
of mv mwledae.

Nane:
Signature:

Finn: LiJ- f" ^ 7 ^---- Print Initials; •

Firm: /Z US^ •

NOTE: Shaded areas are for ONR use only. See mstrooions for more infonnaion including a list of county codes.



V
State of Wisconsin 
Deparanent of Natural Resouxces

MONITORING WELL DEVELOPMENT 
Fonn4400-113B Rev. 4-90

Route to? SolidWasteO Haz. Waste! Wastewato-n 
Eay. Response & Repair □ Ihdaxramd Tanks □ Odto’Q

Facuity/rtojeaNaine '
tA^C^ - (Vcd S - Le-J.pJL'^lO

■accme. ^eS

County Name Well Name

Facility License. Phmii or Monuonng Number County Code

1. Can this wen be purged dry?

^ Wgll A»veTffpf«*iWf hfvl

widl bulcT
staged widi baSer md putted
surged with Uock and bailed
surged with blodc and pumped
surged with block, bailed and punned
CQnxpressod nr
badedonly
pumped only
pumpedsloady
Odier _____________ _

□ Yes Before Devdotsnem

□□□□□□□□

41 
61
42 
62 
70 
20 
10 
31 
30

3. Time ^jent developing weQ

4. Depth of wen (finom top of weE easisng) 

3. InsidB (fiameter of wen

6. Volume of water in Biter pack and wen

7. Vohmte of water removed Emm weE

8. Vohnne of water added (if any)

9. Source of water added _____________

__^£,min.

11. Depth » Water
(ftomtopof ^____lJs.^^6.
weE easing}

mm d d y y 

Time c.__.Z:_L£.npja.

12. Sediment in weE____ 71_inches
bottom

13. Water clarity Clear □ 10
Tutfaid ■ 13 
(Describe)
Mj6jy^_Sa_

After Development

--/i.iifc

JZlS.11^3
mm d d y y

■I ajxieJLQ.'IL^U pjn-

____ r__inches

Clear □ 20 
Turiiid! 23 
(Describe)
CJoLilij 6r>K

11 o.. 2.1^ 

—r7_gsL 

AJ /A

^ in if drilling fluids were used and wdl is at soEd wute facility:

_______.____ mg/114. Total suspended ________ ____ mg/1
solids

13. COD ___-_~_>ng/I _______ .ntg/l

10. Analysis perlotmed on water added? 
(If yes, attach results)

□ Yes □ N>

16. Addinonai commena on development: l4)

Uc//
'If - .182- V,+u^= J.4tjg a I0.^^,\s

'i' - i.zw.
WeE devi^p^ 1^ Fenon s Name and Firm

Name:

Rnn: ^057"

I hereby certify itiai the above mfonnaoon is me and correct to the 
of mv fcnowiedge.
Signtmte: Cefllu^

Print Initials: C^k. S

Ftmu

NOTE: Shaded areas are for ONR use only. See insanaions for more infomiaiion including a list of county codes.



State of Wisconsin 
Oepaxtmait of Natural Resources

MONITORING WELL DEVELOPMENT 
Fona 4400-1138 Rev. 4-9

Route to: Solid WasteQ Haz. Waste ■ Wastewater □
Eov. Response A Repair □ UndoTDiadTanksQ Odta-Q

Fadlity/PiojcctNaine ^
For^- (^cG,» - 5 - UMll <0

Penns ( —_ _

Qnmty Name WeUName
OCJ -1 S(^

Factluy License. Penns or Manuonng Number County Code
M-Z.

PtKUmqu^WelW
............ *v

1. Can this wdl be paired dry?

*? W>n Aiviilnpmwif twfhw/t
surged widi tvi haiTM 
siBged wuh ba2er nd patted 
surged with block and bafled 
surged with block and pumped 
surged with block, bailed and pumped 
compressed air 
bailed only 
pQXixpod only 
pumped sloudy
Other L.

□ Yes Before Develooment

□□□□□□□□

41 
61
42 
62 
70 
20 
10 
51 
50

11. Dqnh ID Water
(fromtopof ^__
well casing)

12. Sctfimem in well 
bosom

13. Water dariqr

3. Time spent developing well TSarin.

4. Depth of wen (bum top of well casisng)

5. Inside tfiameter of well

6. Voliune of water in filter pack std wen
CtsQg ___.^-ksaL

8. Vohune of water added (if any) --------TTl-iil.

9. Somee of wat9 added

Date

lane

b±^lOjsl32
mm d d y y 

*7&___ P-ffi-

After Develoomem

12:i^k/5k
mm d d y y

_______ inches

Clear □ 10 
Turiad ■ 15 
(Descnbe)

3:35— 4Z:£.^BPJ

, T inchi

Oex □ 20 
Ttsbid ■ 25 
(Descnbe)

_Snft.

nil in if drilltng fluids were used and weD is at solid waste

14. Total suspended ____________ mg/l
solids

15. COD ________.__mg/1 _________.__ m

IQL Analysis perfonned on water added? 
(If yes. assch resulB)

□ Yes □ hb

16. Addibonat comments on developmenc s-mt-rct. 
UJC4{

V.v-Uj,- i.is-s 7c7-^P =

- /-o/|

Well developed by: Petsahs Name and Finn 1 hereiw cemry that the aoove mlonnanon is oue and correct to me bej of mv limwieciee.

Name:

Rnm

Signemre Qjtrl^>h^

Mm Mtiils: O' ^ 5
•

Rm.: e •**
NOTE: Shaded areas axe for DNR use only. See insauctions for more infonnation including a list of county codes.



Suns of Wisconsin 
Depaisnenc of Nanaal Resouzces

MONTTOIUNG WELL DE\’ELOP.VE^T 
Fonn4400-n3B Rev. O-90

Rp^te to: SolidWisttO Haz. Waste■ WsiewaierD 
Eay. Response &, Repair □ Ibdergnxstd Tanks □ Odis’ □

Faality/PiojeaName County Name WeE Name
C)\.^ 'IS7

Faciiity License. Fennit ae Mamionag Number
PI b (>¥ 2..S.

County Code
iil

1. Can this weE be purged dry? □ Ye D Ni

7 W»n twftwvt
surged widx bailer and bailed Q 41
suiged with bailer and pon^^ Q 61
surged widi block and bailed Q 42
surged with block and pumped Q 52
surged with block, bailed and pungred Q 70
compressedair □ 20
bailedonly 0 10
pumpedonly □ 51

Other n ^

Before Devdopment After Develooment
11. Dq«h to Water

(from top of ^___ L2..J.S.&.
weE easing}

D»* b''^/CifV^3
mm d d y y

Time c. _ 3.: pjn.

12. Sediment m weE____ TH
bottom

13. Water clariQT Gear □ 10

mm d d y y
.g. □ ajn.___2:12^a pjn.

____ . _ inche

Gear O 20

3. Time spent developing well 7 0„t

4. Dq»h of wen (£nom top of wen easisng)__

5. Tw»iA> of weE

6. yol]BBBofwaiBrm61lerpadcandwen 
Citing

7. Vofasne of watermnoved from weO

8. Voinme of wamr added Qf aty)

9. Somce of water added 

____

____ m_g«L
A/JfK

(Desoibe) (Doaibp)

IT

tjH ia if dtSling fluids were used and weE is asolid waste facility:

--------- .'ia-_nig/l14. Total suspended____________ mg/1
solids

15. COD ______ __-^-mg/l _________.__ mg/1

10. Analysis pofoimed on water added? 
(If yes, attach results)

□ Ye □ ^fa

16. Addioonai connnents on deveiopmenc ihi
: UcH Vo\,v«.e,

- ).za\
/i/Jf , 3

'U7J A l.HSjJ - 10.3
'

WeE developed by; Persons Name and Fixm I hereiw cenuy (hat the above mtoimaoon is sue and coirect to the best 
of mv Biowledee

Name C^4»s-i .SJ' 'Xt
Signature: Cr<hk-e^ SjL^

(
Firm: ROL^T

Print Initials: O

firm: Rutit OX

NOTE: ateas are for DNR use only. See mssnaions for more information including a list of county codes.



Suie of Wiscorjin 
D^arnaeai of Naosal Resamzss

MONITORING WELL DEVELOPMENT 
Fomt 4400-113B Rev. 4-90

Route m: SoIidWasteO Haz. Waste! WasEwaterQ 
Env. Response Jl: Repair □ Undersnund Tanks □ OdisD

County Name NVeilName
QVjJ

gaorUty I PiTTmr.‘nr Mnniprnrig Numfler County Code

1. Can dns weQ be purged dry?

2» WcQ Tf]fffwl
surged with bailer and bailed 
SBged with bailer nd ^snped

surged with block and pumped 
surged with block, bailed and pumped

bailed only
punq>edonly
pumpedslowly
Other _____________________

□ Yes B N> Before Devdooment After Development

□B
O
□□□□□□□

41 
61
42 
62 
70 
20 
10 
51

II. Depth to Water
(fromiopof ^___L^l-,1,—&•
wen easing)

Date

12. Sediment in weQ
h

13. Water dati^

3. Time ^jent developing well

4. D^ih of wen (from top of well easisng}

5. <tiaTwgfpy of weE

6. Vblnmsof water in filter padc and wen 
easng

7. Volume of water removed from well

8. Volume of water added (if ay)

-li.rft

____
—^£..^8*1. 

___ rL.2.8iL

mm d d y y

c._I.;S2.0P-aH
7 inches

Clear O 10 
Turbid B 15

Lk/ol/ij
mm d d y y

____.__inches

dear Q 20 
Tubid e 25

=ni in if drilling fluais were used and well is at wlid waste fadliiy;*

________ _-r*-__ing/]14. Total suspended ________:_._nig/l
solids

9. Soutoe of water added m|iA 15. COD _______ .__mg/1 ___________mg/1

10. Analysis pgfbnned on water added? 
Clf yes, attach results)

□ Yes □ Na

16. Addioonai comments on developmenc >>4|
^ +1/^- uJcXt. Vol-—Cfr^)

Ltjr^e^ yj/' .3 ____________________ ■ _____________________

Weil deveioped by; Person s Name and nnn

Name;

e\z

1 hereby cemty mat the aoove mtoimauon is nue and coirect to the best 
of mv xnowledee. __________

Signature; CL'^fTLd

Print hiitials: C 

Rim;

NOTE: Shaded areas are for DNR use only. See insirnctians for more information including a list of county codes.



IM §CW ENVIRONMENT & limi INFRASTRUCTURE Well Purging and Sample Collection

Project No.: O ^ygji j>|q Site: ^r4- t‘^UjCo>| /'HccJ 5— Cow/-^'// *7-

Purging Method: Pumped |3 Bailed Other. 
Pump Type: ^y’l^^uL-AaS Bailer Type: ^ *Te.-C-(o»\

Weather Conditions: F -f
UiVXj — 10 —ov'e/\.c^<j^

- ^ - /> I V . I n ! ^ ^ V - < ^ -7 n .Volume Calculation: f , I b J " &> • tT^ •( S • ^ f d,^ . i/otwwe

(D.T.B.-D.T.W.xvol./ft. = Gals./weUvol.) _ . . .
(Gals./well vol. x 5 = Total Volume to be removed)

Gals./well voL: 9^. ^ o>r>/

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.
•c

Temp. Color
Odor
Y/N

AJTl\
Turbidity

li'OS V3 O

\T-\0 (p*‘2_ no.«^ '■p'lOOV

IS (o-3 UcZ 7'U U
/\/ 'y/ooxj

[7.Z-J m L>'2^ 7-1 /!/ 'y/£TPD

\23\c 3(^ L’Z. 137 ■7^r 11 //

[T-HS MS ^•1 13/
C

Q .~T7 X
l’05 5‘f C,.2- IZ‘f 75 h 'lo'U

(:o7 0)3 UZ. 11 b 7*5
5I.-^U-+<3

\zr
iMo HL c../ ll] 7'{i> < 1 y n
\\\X Op'/ lo7 70 4« y 63

IM5
Sample Reading?®

fe.) los 76 cJU^

Comments:

Field Blank Taken EZl Time:

Well Duplicate □ No.: __

^ Signature: _

Date: /t>- / ^ ^

Rev. 4/93

Inside Diameter vol./ft.
1” 0.04

1.25” 0.06
2” 0.16
4” 0.65

HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

F521/Eanh.Sci



ni ICr ENVIRONMENT & IflAI INFRASTRUCTURE Well Purging and Sample Collection

Project No.: “1 \ WeUNo. Site: 5‘ Lo^^lfl'^7

' Purging Method: Pumped Bailed Other: 
Pump Type: Kc-otc Bailer Type: “3 ^-fhj>, ____________

Weather Conditions: ^ lj T ^ /5

Volume Calculation:
(D.T.B. - D.T.W. X vol./ft. = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed)

Gals./well vol.: C

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.

u

Temp. Color
Odor
Y/N Turbidity

13-oz Zo.3 O T3 7. S' N yietfo

li /O ,6.3 3^1/ I* A/
:•

7^0 6? • 1 37/ To "‘tl A7 ”3 ic?

/‘I’.Lo 3o t./ 33^ 5" d»*-Y' /!/
ib*»w

HI

Hv 370 u -•J

^£> 6.“l ^ W CUi'-f /c
/C"-j

l»b io T/^«o

HS^ 70 G-^ 377 To
CU<H!(*y fJ i 0-^

6>X- ‘i.o <=1 \ .AsasF
iJ 1 c\M

-r-z-

61 '?gi
^/.O-

a/
; 01.0

•^~o
/5“/c>

/or
Sample Readings (^>1 ?.c U

.

Z <

T<

i>7 X

c <

(v<
Comments:

Field Blank Taken D Time:

Inside Diameter vol./ft.
1” 0.04

1.25” 0.06
2” 0.16
4” 0.65

Well Duplicate dl No.: ___

(>< UdSignature; __
Date; ^

Rev. 4/93

HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

F521/Eanh.Sci



ni ICr ENVIRONMENT & Ifmi INFRASTRUCTURE Well Purging and Sample Collection

Project No.: 1 WeUNo. Site: -l^oJ ^7

Purging Method; Pumped Q Bailed 0 Other: _____

Pump Type; Bailer Type: S'" H-Cic

Weather Conditions; 

Volume Calculation:

OW'g/lC.T-S-^ UiU4 •Ti_, -=-32^
See tVDji/P Pt

(D.T.B. - D.T.W. X vol./ft. = Gals./well vol.) 
(Gals,/well vol. x 5 = Total Volume to be removed)

Gals./well vol.: '^<.^^1^.

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.
c*"
Temp. Color

Odor
Y/N

/OTiA.
Turbidity

2:30 \W ;^o-5 T( Vjf- A/ TM70«>

^;5z. • q.oi
7.d'’ ro * 7ICCO

i;5k Hev
ClowJ^

A)
Hi's Vv

3‘.o^ 3i'2_ -f.D
dV6—«S-^

3r^^ /VJ Mr7?

3Z (pZ- 3H7 To N C30
6?-3 33T A) V. l~o^

33,Z-^

'7,0 ?rrv jvi' > lOr^C

3\S5 6?« 3 3.5 TO cto^^4
i/rKfc A)

UO W

3-yi 3il TO
Av--S-+

C-Lfcw M
«3,hJ ■7^ 3(7^ 1,0 12

3- Sample Readings 3 I7 To N /0.7

Comments: Inside Diameter vol./ft.
1” 0.04

1.25” 0.06

Field Flank Taken LJ Time*

2” 0.16
4” 0.65

Well Diinliente 1 1 Nn • HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

SiEnatuie:

Date: (II / ^ /^V

Rev. 4/93 F521/Eanh.Sci



MICT ENVIRONMENT & Iflnl INFRASTRUCTURE Well Purging and Sample Collection

Project No.: ^ 2oo WeUNo. Site: F-i' (^cCe>y - MeA 5 -

Purging Method: Pumped [T] Bailed |2 Othen 
Pump Type: a/^A Bailer Type: ^ S'f^^^lcss ___________

Weather Conditions: 
Volume Calculation:

0\f<j-c^uAr- j Te^-a-Z-0*f^

S<c.-e. {JlJ D Af f{ A>r>*N

(D.T.B. - D.T.W. X vol./ft. = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed)

Gals./well vol.: ?• 3

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond. Temp. Color
Odor
Y/N

MTt\
Turbidity

OUI5 Ib-T-X O 5.U 1 7 N >ICrtSV

lo^r 157.3 7 i ( N

W 47 W 7 1 c N

13X0 2.1 147-d 7 M 1 OtM

1343 3U [38.5 7 H

)4lo 45 137.? 7
i*

N

Sample Readings

Comments: Inside Diameter vol./ft.
1” 0.04

1.25” 0.06
2” 0.16

Pi’pIH Rlonk’ T{^lr^^n 1 1 Timpt*
4” 0.65

WpII Finnliratp. 1 1 Nn • HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

Signature: Qcrl-'h^

Date: ;2-/ 1 /13

Rev. 4/93 F521/Eanh.Sci



k
ni ICT ENVIRONMENT & l€UM INFRASTRUCTURE Well Purging and Sample Collection

Project No.: ~7 ( RH'Z.. 2joO Well No. ~ Site: Fttri' - 0^o<4 S ~ Lnj^

Purging Method: Pumped Q Bailed ^ Other 
Pump Type:  Bailer Type: S ij^'n Ic^ .5-feg-/

Weather Conditions: s:c

Volume Calculation: g/Pxt//?

(D.T.B. - D.T.W. X vol./fL = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed) Gals./well voL / Q

Time

Depth to 
Water 

(D.T.W.)

Depth to
Bottom
(D.T.B.)

Volume
Removed

(gal.) pH Cond. Temp. Color
Odor
Y/N

MTu-
Tuibidity

^ ’.CTO 1©'^7 ■2.0 •&> O

13 s.% 57.7 7" fO

°\'^5o 2-Cfl 5.7 51.4 (o" M 'PlOtrCi

\o v3o (c>. 1 52.7
u

y/oev

vi*.4o 52. 7.0 56.5 W
B U37 (p3 7.0 53.?

1«

N ‘^IT-

Sample Readings

Comments:

Field Blank Taken CU Time: ______

Well Duplicate EH No.: _____ ______

Signature:

Inside Diameter vol./ft.
1” 0.04

1.25” 0.06
2” 0.16
4” 0.65

Date: 

Rev. 4/93

/
171 g / Q3

HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

F521/Earth.Sci



IHKT niN V ii^uiNiviniN i ocINFRASTRUCTURE Well Purging and Sample Collection

Project No.; '1 I WeU No. McCp«^- i^ocL Loo^T: (t 3

Purging Method: Pumped U] Bailed Other ________________________________

Pump Type: ^ Bailer Type: 
Weather Conditions: yg ^ 3"^

Volume Calculation; 5-e.-e \x}Qaj(^ Ar>*v

3 455 -SAgZJ

(D.T.B. - D.T.W. X vol./ft. = Gals./well vol.) Gals./well vol.:

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.
cf'

Temp. Color
Odor
Y/N

p'rtL
Turbidity

13-lu o 6-r iS fnu-dsOH A/ >((n>o
5:o<r >10^

5:i^ \U (^.3 2.^1 1. 5'- G.(o*-<A
&\z^

6.3 ly
k-i .0 TH

S.'JS 3Z_ 1-0 ^ i A;
5; 55 4o 6.^ To <U

Sample Readings

Comments; Vxlt.VV VsjvAe\ Am H • Inside Diameter vol./ft.
------- --------- ------------------------------------------------------- 1” 0.04

1.25” 0.06

Fi'pM Rlank- Tnlfpn 1 1 Timp-

2” 0.16
4” 0.65

Well Duplicate 1 1 No.:
Sienature; .tlr'

Date; / ‘=\?i

HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

Rev. 4/93 F521/Earth.Sd



■MICT ENVIRONMENT & l€im INFRASTRUCTURE Well Purging and Sample Collection

Project No.: "7 1 4 Z -ZoO WeUNo. Site: R-. Klo<i 5 - "^'2’

Purging Method: Pumped Bailed ^ Other. 
Pump Type: ______ __________________________ Bailer Type: ^ ________

Weather Conditions: 

Volume Calculation:

Ur * Sr-^ 'XkM^ -gs 2-0*1

(D.T.B. - D.T.W. X vol./fL = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed) Gals./well voL ('S>-

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond. Temp. Color
Odor
Y/N

/srrw.
Turbidity

IZSS -1-73 \7'3 o

I'os 13 6,-5 MW (o'5 Qrri M
rtrjK

I’ZL. (o' lo 5%o C..5
il M

H

\’.Z4 (an HI'S (o*0
U Ni ^|Gt)0

r*45 Sz.-^ t^n 3M'(o (o-O N

i;57 ioS (a<5 35-5 le.0
vV

N Ssa
Z’34 78

(a. 5 4.0 N 7(fc

O'Ao •=11 1^5 7,0 N 55o

^'S\ 10^ (-'5 32-0 7.0 N “ Siv

\i7 (0^5 31.(z, 7'0
CIaw^JU.

Gv n N Z(oO

^:io
130

Sample Readings la 7o t-*
Vi

Comments: SIoujIu . UC,tV oJo^^VA ou,»wvO cirv.^. Inside Diameter vol./ft.
-------r •-''V----- t V--------------------- --------------------------1------ --------------------------- 1” 0.04

1.25” 0.06

Rl?ink Talrpn 1 1 Timp.*

2” 0.16
4” 0.65

Wftll Dnnlirafp. 1 1 Nn ’ HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

Signature:

Date: 1Z / 7 / *5

Rev. 4/93 F521/Eanh.Sci



ni ICT ENVIRONMENT & Ifmi INFRASTRUCTURE Weil Purging and Sample Collection

Project No.: \fi4Z,.ZOO No. CguJ S C> Site: F^r+ 5 -L«^-frH

Purging Method: Pumped □ Bailed (3 Other 
Pump Type:  Bailer Type: ^ S’tetA
Weather Conditions: &V;g<'XA.vt* j " l^vw^ ~ 30* ^

Volume Calculation: ^ca. IjJOa/H

(D.T.B. - D.T.W. X vol./ft. = Gals./weU vol.) 
(Gals./well vol. x 5 = Total Volume to be removed) Gals./well vol.:

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T3;)

Volume
Removed

(gal.) pH

*kWc.V^

Cond.
*C
Temp. Color

Odor
Y/N Turbidity

|e lo Ml.So o.S s\.^ 7'
DvU. Srk.

M > leoo

11; fO 1 4.^1 7“ N 5»l0oo

IZlIo l^ 7" 1* A/ >/ooo

[Z\Z£ 7“ 1 9 N > /eoo

l'2.:4o -LS fc-'l 7“ 1 ' N ’>/eso

l3oo 3S to ^ ^(o.O 7^ % ' N

1

Sample Readings

Comments: Inside Diameter vol./ft.
1” 0.04

1.25” 0.06

Fiftiri Tjilcftn 1 _ 1 Timf**

2” 0.16
4” 0.65

Well riiinlinafft 1 1 Nn ’ HNu/PPM LEL/% 02/% H2S/PPM CO/PPM
Sienature: Gn.-A*^ .Jr—'

Date: /2_y 5? /

Rev. 4/93 F521/Eanh.Sci



ni WrW ENVIRONMENT & Ifmi INFRASTRUCTURE Well Purging and Sample Collection

Project No.: ~~1 \ >2.00 WeU No. Site: F-P. ~ l^oA 5 ~ ^

Purging Method: Pumped (2 Bailed Other ■ !

Pump Type: Bailer Type:

Weather Conditions: 

Volume Calculation:

O P-

CU ^a/ ^ '^r***^

(D.T.B. - D.T.W. X vol./ft. = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed)

Gals./well vol.: ! ^ ^J-

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.
•c.
Temp. Color

Odor
Y/N

MTCt
Turbidity

-Lino 35.'=) O •gLCc 7 fO yiQOo

1433 M (o.% Il.tp 7
i'

AO

\507 Z*Z- (oP\ 57. / 7 « (VJ >/0tb-0

33 (o.°\ 5©*^ 7
t»

AV 7ZZ-

44 Gp'S 7
Cl«v^

A/ 31Z.

\51^ S$ ( 7 If /!/ Zo5

\5B^ 4>.4 31.4 7 Dr k- Br.^
/otrt)

•77 fc.‘f ■37-r 7
\ 1

/V

[bot 34^0 7 Gr- /U Z^3

Woi3 T7Z- 7 V /zt
Ibl*?

\lOSample Readings 4,^5 37*2- 7
L*

N ;/3.6

Comments:

Field Blank Taken O Time: 

Well Duplicate C] No.: _ 

Signature:

Inside Diameter vol./ft.
1” 0.04

1.25” 0.06
2” 0.16
4” 0.65

Date: 

Rev. 4/93

\L.I 5? /Ci3

HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

F52I/Earth.Sci



ni ICT ENVIRONMENT & ICrni INFRASTRUCTURE Well Purging and Sample Collection

Project No.: 1 HZ - 2-00 WeUNo. C^- iSQ Site: Fo«H- - ^lacj 5- '^lO

Purging Method: Pumped [3 Bailed Q Other 

Pump Type: Bailer Type:
Weather Conditions: C\ovxAUj j t—^ \0»~oW 30 ^

Volume ralmlatinn- 5‘rr W\Dy{)ff

(D.T3. - D.T.W. X voL/fL = GalsVweU vol.) 
(Gals./well vol. x 5 = Total Volume to be removed) GalsVwell vol.: V <ut).

7

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.

•c
Temp. Color

OdOT
Y/N

A/Tu.
Turbidity

»23o z.zno 6.5 3«l lo (Jr-Bwd .» N 7 /4TBO

\ZSS ‘3.4- Ho-3 to < ( /V3 >/o« O

l3oZ. l%.o T7 3°1.3 7 < ( IV

Z7-0 T(p 38.') 7 • f /V
M

r t7o

13 lo 3lo. 6 7.4 3S-4 7
k'

/V
*■4

744

13 H5-0 7-5 7
rfuJ

574,

1330 gs.o 7-4 7
ri

V 3'=! 4,

1334 7.3 37-0 7
V.( N

1 (
378

\33^ IZ 7-4 37.0 7
i ‘ /V

\3^2. n-i 37/ 7 A/

134C
SoSample Reachngs 7-3 .2. 7

*1

A/ ' ZS4.

Comments: Inside Diameter vol./fL
1” 0.04

1.25” 0.06

1 1 'r:—««..

2” 0.16
4” 0.65

Well Duplicate d] No.: 

Signature: ^

Date:

Rev. 4/93

l^- / drU / 9:3

HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

F521/Einh.Sci



w
ni ICT ENVIRONMENT & Iflnl INFRASTRUCTURE Well Purging and Sample Collection

Project No.; ~7 I 8 ■ ZoO Well No. CgU) - igQ Site: 1^. VlcCo^j - Mo<IS - ^to

Purging Method: Pumped 0 Bailed ^ Other _____________
PumpTypeii ^_____  Bailer Type: 3 S*fe^iAlc»

Weather Conditions: 
Volume Calculation: > It D/fjR

(D.T.B. - D.T.W. X vol./fL = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed) Gals./well vol.: ^

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T3.)

Volume
Removed

(gal.) pH Cond.
c®

Temp. Color
Odor
Y/N

/OTU.

Turbidity

0°IID O

0^35 11 7.2 Z5
DrtC.

N

o1V«/ 22. C»'6 20-1 NJ ?|otre

33 ^0.2
*»

^loxm

615 V (p.3 l«|.3 A/

ois? S’S 16‘0
' ' A/

<0/5 (fiCfi n.7 .7 »' A/
I'ZJi

10 2^5 •77 lo'S 7 /V 4oo

1021 it)'S •7 !.« A/ 33*S

/o3t 6,^3 i(p*4 7
>

3W

io^Z.
WO

Sample Readings 6^^ \7'3> 7 • • /V

Comments: Inside Diameter vol./ft.
1” 0.04

1.25” 0.06

FiftIH Rinnk Takp.n LI Timp/

2” 0.16
4” 0.65

Well rinnlirnte. FI Nr» • HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

Signature:

Date: /2J 7 / «=)3

Rev. 4/93 F521/Eanh.Sci



ni ICT ENVIRONMENT & I€1M INFRASTRUCTURE Well Purging and Sample Collection

Project No.: ~7( fiHZ.Zeo WeUNo. Site: ^10

Purging Method: Pumped ^ Bailed (3 Othen 
 Bailer Type: 3 ________Pump Type:

Weather Conditions: ^ ^ IQ ^ 2>$* f

Volume Calculation: \xJ DaJ 9
(D.T.B. - D.T.W. X vol./ft. = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed) Gals./well vol.: g", C

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.
c"

Temp. Color
Odor
Y/N

MTU.

Turbidity

Z'.ZS ^.^3 73-ao 0 i

Z'AS 8-t (0
Ov-t Brn M ^ >\ooo

18 IS 2S.3 7
II

N >1000

2’.S>3 Z1 T3 7
(2>rn ivi

si

> 4to

Z5 7 3U 7.3 7
b+- Sy« N H7b

3:o/ HS 71 31.3 7 N 33(s>

3’.l8 54 73 33. C7 7
6r*\ N

3.ZZ, (o3 73 37-3 7
1 1 tv)

r~cJ>

774

3;25 '72. 73 371 7
Ut 8v'»^

to (c>y4

V 73 38-0 7
Ur So-

M
wi

318

3:33 SoSample Readings 73 387 7
vi NJ \»

2 55

Comments: Inside Diameter vol./ft.
1” 0.04

1.25” 0.06

PiplH Rlanlf Tnlrpn 1 1 TJnv.-

2” 0.16
4” 0.65

Well niinliratft 1 1 No • HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

Date: \U 1 to 1 Oi7>

Rev. 4/93 F521/Eanh.Sci



fN KT ENVIRONMENT & Itmi INFRASTRUCTURE Well Purging and Sample Collection

Project No.: niff^Z.ZCQ WeU No. | Site: F-h S - LocJ-PCll

Purging Method: Pumped 0 Bailed 0 Other _____________________________ _______
Pump Type: ^______________ Bailer Type: ^ _______

Weather Conditions: 
Volume Calculation:

^ |OK.p(v n~<K-y ^ P

(D.T.B. - D.T.W. X vol./fL = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed) Gals./well vol.; i 0’ 3

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bouom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond. Temp. Color
Odor
Y/N

AJTWv.

Turbidity

«t3’45 n-7o Z5-5

M’.oS lo 7-5 Zo.J 7
DrR. Sr*n N

2,0 l^.C, 7 M ■^lecro

3o T5 Z0.3 fc.5 N "^loox?

Mro 7.5 ZjO.8 7
v< N f78-2.

50 7-5 ZN 7
3rn

H 95M
(eO 7S 7

u+ 6^*»
N

H-.H3 70 7.5 7 lO ^5lZ

^0 7-5 7 w Nl HH8

7-5 n'O 7
f«

NJ 3*80

M:58
(60

Sample Readings 7.5 7 Ni 3SC,

Comments: Inside Diameter vol./ft.
1” 0.04

1.25” 0.06

Fiftld Rlank Tjikp.n 1 1 Timp-

2” 0.16
4” 0.65

Wf^ll Diinlif^afft 1 1 Nn • HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

Signature: ^aC.

Date: / ^3

Rev. 4/93 F521/Eanh.Sci



ni m ENVIRONMENT & icmi INFRASTRUCTURE Well Purging and Sample Collection

Project No.: ~7 » 8^Z^~l<s>C WeU No. <CBv^ Site: c.Co/ — L / O

Purging Method: Pumped ^ Bailed Other: ________________________
 Bailer Type: ?> _______________Pump Type: _____

Weather Conditions: 

Volume Calculation: \XJ D Al R '/a r<^

(D.T.B. - D.T.W. X vol./ft. = Gals./well vol.) 
(Gals./well vol. x 5 = Total Volume to be removed)

Gals./well vol.: S

2x

Time

Depth to 
Water 

(D.T.W.)

Depth to 
Bottom 
(D.T.B.)

Volume
Removed

(gal.) pH Cond.

SJ

c
Temp. Color

Odor
Y/N

A'n<-
Turbidity

(D 4.1 a-o
/Uoficl / 

JS/TpiOi-i /O 1-1 :

/5T'7 tD
0 Vi.l Ar^v-Jt-v *G

i5iu /Uv So.U LZZ
AXuclcl.'y
t6rtvA,\ <- /O.:

LX (cflX
Aduc-^^Jy

/5ri>*JvA u
Gx

^'c (oX V/7 c •i" /dtie

i(dZ7 VS' L.L >1.1
vlocU^ r^icj U

fCCO

-oL- CX^<L cicx'c^y
ru

cTVVAd,ol.»^
-S'

Lc\ ls 1.7.0 \o<-
C Lcoj'l

AJ
fvver(v'v'i*^

73 S

72 Cr. V ^7.4 SYc
C n' * \5i/^

Sample Readings 6-1 ?7.7 If- \ k 337

f
I

V
iox

Comments:

Field Blank Taken CH Time: 

Well Duplicate D. No.: 

Signature:

Inside Diameter vol./ft.
1” 0.04

1.25” 0.06

2” 0.16
4” 0.65

Date: / ^ /

Rev. 4/93

Cjirh^

f / ^
HNu/PPM LEL/% 02/% H2S/PPM CO/PPM

F521/Eanh.Sci



APPENDIX J ADDENDUM

AQTESOLV (HYDRAULIC CONDUCTIVITY) RESULTS AND PLOTS

J-1 Phase 1
J-2 Phase 2
J-3 Phase 3
J-4 Landfills 7, 8, 9, and 10



APPENDIX J-4

LANDFILLS 7, 8, 9, AND 10



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»
r,

.2/16/93

AQTESOLV RESULTS 
Version 1.10

14:00:18

TEST DESCRIPTION
' )ata set..................... fml44rl.dat
Oata set title..... Fort McCoy Mod 5

Company.......................Rust E & I
r^roject....................... 71842.200

lient.........................USACE
Location.....................Fort McCoy

rTest date................... 09-Dec-93
>bs. well...................OW-144 R1

J^owns and Constants:
No. of data points................................... 87
Radius of well casing............................  2.438
Radius of well........................................... 2.438

I Aquifer saturated thickness......... 12190
j Well screen length...................................  196

Static height of water in well............  196
Log(Re/Rw)................................................... 2.883
A, B, C......................................................... 3.943, 0.630, 0.000

rss=s=53:s

ANALYTICAL METHOD

louwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.8637E-003 +/-
yO = 5.1955E+001 +/-

Std. Error 
2.1268E-004 
1.1768E+000

I ^ALYSIS OF MODEL RESIDUALS
■i‘

residual = calculated - observed 
: /sighted residual = residual * weight

Weighted Residual Statistics:
( ^Number of residuals............................. 28

,^%umber of estimated parameters.... 2
Degrees of freedom............................... 26
Residual mean......................................... 0.1855
Residual standard deviation............ 1.189



Residual variance.................................... 1.413

Model Residuals: 

Time Observed Calculated Residual Weight

1.5
1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15

43.861
35.905
32.553
29.383
26.487
24.201
22.159
20.269
18.623
16.429
15.545
14.509
12.771
12.192
11.339
10.455
9.8755
9.0221
8.3515
7.8638
7.2847
6.919

6.4313
6.157

5.6693
5.3645
5.0902
4.7854

39.672
36.274 
33.167 
30.293 
27.698 
25.326 
23.131
21.15 

19.338 
17.663
16.15 

14.766 
13.487 
12.332
11.275 
10.298 
9.4162 
8.6096 
7.8636 
7.1901 
6.5742 
6.0045 
5.4902 
5.0199
4.585

4.1922
3.8331
3.501

4.1885
-0.3685

-0.61412
-0.9103
-1.211

-1.1244
-0.97222
-0.88063
-0.71486
-1.2339

-0.60485
-0.25779
-0.71577
-0.1396

0.063309
0.15625
0.45932
0.41246
0.48788
0.67379
0.71056
0.91442
0.94108

1.137
1.0843
1.1723
1.257

1.2844

1 
1 
1 

. 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 7.8637E-003
yO = 5.1955E+001

<«<««««««««««««««««««»»»»»»»»»»»»»»»»»»»»



■'1 r '1 i r’"i. ..... i J > r :> '... ■>

Rust E & I Client; USAGE

Proiect No.: 71842..200 Location; Fort McCoy

Fort McCoy Mod 5

-I I I I I I I I I 111111111 111111111 111111111 1111-

111111111 i\i 1111111 11111111 111111111

60. 90.
Time (sec)

DATA SET:
fml4/1nl.dat
12/15/93

AQUIFER TYPE: 
UnconfIned

SOLUTION METHOD;
Bouwer-Rice

TEST DATE:
09-Dec-93

DBS. WELL:
□W-144 R1

ESTIMATED PARAMETERS:
K = 0.007BB4 cm/sBC 
yO = 51.9B cm

TEST DATA;
HO = 43.BB cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 19B. cm 
b = 1.2192E+04 cm 
H = 19B. cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS , ^Version 1.10 ^

12/16/93 14:00:3

TEST DESCRIPTION

Data set..................... fml44r2.dat
Data set title......... Fort McCoy Mod 5
Company.......................Rust E & I
Project................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
Obs. well.......... .. OW-144 R2

Knowns and Constants:
No. of data points................................... 88
Radius of well casing............................. 2.438
Radius of well.......................... ................. 2.438
Aquifer saturated thickness................. 12190
Well screen length................................... 196
Static height of water In well............ 196
Log(Re/Rw)........................................... .. 2.883
A, B, C......................................................... 3.943, 0.630, 0.000

Jt
ANALYTICAL METHOD

Bouwer and Rice (unconflned aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.4731E-003 +/"
yO = 5.1338E+001 +/-

Std. Error 
1.6682E-004 
1.0565E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 37
Number of estimated parameters.... 2
Degrees of freedom............................... 35
Residual mean......................................... 0.2591
Residual standard deviation............ 0.9759



Residual variance.

I^el Residuals:

Time Observed Calculated Residual Weight

1.998 39.167 36.488 2.6784 ■ 1

2.496 34.381 33.512 0.86978 1
i ' 3 ■ 30.632 30.746 -0.11372 1

3.498 28.042 28.238 -0.19618 1
3.996 25.451 25.934 -0.48327 1

4.5 22.769 23.794 -1.0253 1
4.998 20.94 21.853 -0.91294 1
5.496 19.02 20.07 -1.0504 1

6 17.678 18.414 -0.73529 1
6.498 15.484 16.911 -1.4277 1
6.996 14.783 15.532 -0.74898 1

7.5 13.259 14.25 -0.99124 1
7.998 12.405 13.087 -0.68209 1
8.496 11.521 12.02 -0.49838 1

9 10.485 11.028 -0.54277 1'
9.498 9.7231 10.128 -0.40507 1
9.996 9.144 9.3019 -0.15791 1
10.5 8.4734 8.5343 -0.060838 1

10.998 7.8943 7.838 0.056289 1
11.496 7.3152 7.1986 0.11661 1

12 6.919 6.6045 0.31443 1
12.498 6.4313 6.0657 0.36556 1
12.996 6.0655 5.5709 0.49466 1

. 13.5 5.6693 5.1111 0.55814 1
A 13.998 5.395 4.6942 0.7008 1

‘ 14.496 5.0902 4.3112 0.77896 1
15 4.8158 3.9554 0.86042 1

15.498 4.633 3.6327 1.0002 1
15.996 4.3282 3.3364 0.9918 1

16.5 4.1453. 3.061 1.0842 1
16.998 3.9624 2.8113 1.1511 1
17.496 3.6576 2.582 1.0756 1

18 3.6576 2.3689 1.2887 1
18.498 3.4747 2.1756 1.2991 1
18.996 3.2918 1.9981 1.2937 1

19.5 3.0785 1.8332 1.2452 1
19.998 3.0785 1.6837 1.3948 1

RESULTS FROM VISUAL CURVE MATCHING

ISUAL MATCH PARAMETER ESTIMATES 

Estimate
. K = 7.4731E-003

yO = 5.1338E+001

,«««««««««««««««««««<»»»»»»»»»»»»»»»»»»»»



Rust E & I Client: USAGE
Project No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

-I I I I I I I I I 11111111 111111111 111111111 111111

11111111 r~i 11111 it I1111111 111111111
120. 150.

Time (sec)

DATA SET:
fml44n2.dat
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
09-Dec-93

DBS. WELL:
OW-144 R2

ESTIMATED PARAMETERS:
K = 0.007473 cm/sec 
yO = 51.34 cm

TEST DATA:
HO - 40.42 cm 
rc = 2.43B cm 
nw = 2.43B cm 
L = 19B. cm 
b = 1.2192E+04 cm 
H = 196. cm



<«««««««««««««««««««<»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

.2/16/93 14:00:58

TEST DESCRIPTION

)ata set..................... fml44r3.dat
)ata set title......... Fort McCoy Mod 5

Company.......................Rust E & I
Project....................... 71842.200
:iient.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
bs. well...................OW-144 R3

Knowns and Constants:
No. of data points................................... 90
Radius of well casing............................. 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................. 12190
Well screen length................................... 196
Static height of water in well............ 196
Log(Re/Rw)................................................... 2.883
A, B, C......................................................... 3.943, 0.630, 0.000

ANALYTICAL METHOD

Bouwer and Rice (\inconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 7.5309E-003 +/" 1.8035E-004
yO = 4.7735E+001 +/- 9.6043E-001

I

Analysis of model residuals
residual = calculated - observed 

^ weighted residual = residual * weight

Weighted Residual Statistics:
^Number of residuals............................. 32
^Nximber of estimated parameters.... 2

Degrees of freedom............................... 30
Residual mean......................................... 0.2157
Residual standard deviation............ 1.025



Residual variance.................................... 1.05

Model Residuals: 

Time Observed Calculated Residual Weight

1.5
1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996

16.5
16.998

39.472
34.961
31.12

28.042
25.451 
23.134
20.452 
18.623 
17.465 
15.941 
14.874 
13.655 
12.588 
11.613 
10.759 
9.9974 
9.3269 
8.6563 
8.0772 
7.5895 
7.2238 
6.6446 
6.2484 
5.9741 
5.6693
5.395

4.9987
4.7244
4.511

4.2367
4.1453
3.9319

36.868
33.838
31.057
28.475
26.135
23.987
21.993
20.186
18.527
16.986
15.59

14.309
13.119
12.041
11.052
10.133

9.3
8.5357
7.8261
7.1829
6.5926
6.0445
5.5477
5.0918
4.6685
4.2848
3.9326
3.6057
3.3094
3.0374
2.7849
2.556

2.6035
1.1222

0.06274
-0.43383
-0.68434
-0.85289
-1.5409
-1.5622
-1.0615
-1.0454

-0.71611
-0.654

-0.53123
-0.4283

-0.29217
-0.13537
0.026846
0.12062
0.25111
0.40663
0.6312

0.60015
0.70068
0.88231
1.0008
1.1102
1.0661
1.1187
1.2016
1.1993
1.3604
1.3759

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 7.5309E-003
yO = 4.7735E+001

<«««««««««««<««««««««»»»»»»»»»»»»»»»»>»»»'
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Rust E &: I Client: USAGE
Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

-I I I I I I I I 11111 111111111 11111111 p

11111111 1111111 11II11111 111111111
60. 90.
Time (sec)

DATA SET:
fml44r3.dat
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-nice
TEST DATE:
09-Dec-93
DBS. WELL:
OW-144 R3

ESTIMATED PARAMETERS:
K = 0.007531 cm/sBC 
yO = 47.74 cm

TEST DATA:
HO = 39.47 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 19B. cm 
b = 1.2192E+04 cm 
H = 196. cm



««««««««««««««««««««»»»»»»»»»»»»>»»»>»>>»»

A Q TESOLV RESULTS 
Version 1.10

12/16/93 14:01:1!

TEST DESCRIPTION

Data set..................... fml4 5rl. dat
Data set title........  Fort McCoy Mod 5
Company....................... Rust E & I
Project.................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... lO-Dec-93
Obs. well...................OW-145 R1

Knowns and Constants:
No. of data points................................... 84
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 234.7
Static height of water in well............. 234.7
Log(Re/Rw).................................................... 3.034
A, B, C................................. .................... 4.336,

I

0.702, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.7089E-003 +/~
yO = 7.3182E+001 +/”

Std. Error 
3.7703E-004 
3.0076E+000

ANALYSIS OF MODEL RESIDUALS

residual - calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Niuober of residuals............................. 37
Number of estimated parameters.... 2
Degrees of freedom............................... 35
Residual mean......................................... 0.6283
Residual standard deviation............ 1.778



Residual variance.

■||del Residuals:

Time Observed Calculated Residual Weight

1.998 44.623 44.174 0.44883 1
2.496 45.293 38.951 6.3421 1

3 33.101 34.294 -1.1926 1
3.498 28.042 30.239 -2.1977 1
3.996 24.658 26.664 -2.0058 1

4.5 21.488 23.476 -1.9876 1
4.998 18.898 20.7 -1.8028 1
5.496 16.612 18.253 -1.6414 1

6 14.6 16.071 -1.4706 1
6.498 13.167 14.171 -1.0031 1
6.996 11.704 12.495 -0.79081 1

7.5 10.546 11.001 -0.45502 1
7.998 9.4183 9.7004 -0.28213 1
8.496 8.6563 8.5536 0.10276 1

9 7.7724 7.5308 0.24156 1'
9.498 7.1933 6.6405 0.55282 1
9.996 6.5227 5.8554 0.66736 1
10.5 6.035 5.1553 0.87979 1

10.998
11.496

5.5778 4.5457 1.0321 1
5.1816 4.0083 1.1733 1

12 4.8158 3.529 1.2868 1
12.498 4.511 3.1118 1.3992 1
12.996 4.2367 2.7439 1.4928 1

13.5 3.9319 2.4158 1.5161 ' 1
• 13.998 3.6576 2.1302 1.5274 1

14.496 3.4442 1.8783 1.5659 1
15 3.3528 1.6537 1.6991 1

15.498 3.1699 1.4582 1.7117 1
15.996 2.8956 1.2858 1.6098 1

16.5 2.7737 1.1321 1.6416 1
16.998 2.5908 0.99823 1.5926 1
17.496 2.5908 0.88021 1.7106 1

18 2.3165 0.77497 1.5415 1
V 18.498 2.3165 0.68334 1.6331 1

18.996 2.1946 0.60255 1.592 1
19.5 2.1031 0.53051 1.5726 1

19.998 2.0117 0.46778 1.5439 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 9.7089E-003
yO = 7.3182E+001

«««««««««««««««<<««««»»»»»»»»»»»»»»»»»»»»



Rust E Sc I Client: USAGE
Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

100. 11111111 NTT I I I I I I I I I I I I I I I I I I I I I I I I I P

+ 4Hff-+

I I I I I I I I n I I I I I I I I I I I I I I I I II I I I I I I I I I I I I

100.
Time (sec)

DATA SET:
fml45rl.dat
12/15/93

AQUIFER TYPE:
Unconfined

SOLUTION METHOD: 
Bouwer-Rice

TEST DATE:
lO-Dec-93 
DBS. WELL:
OW-145 R1

ESTIMATED PARAMETERS:
K = 0.009709 ctn/sec 
yO = 73.IB cm

TEST DATA:
HO = 45.29 cm 
rc = 2.43B cm 
nw = 2.43B cm 
L = 234.7 cm 
b = 1.2192E4-04 cm 
H = 234.7 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

2/15/93 08:10:06

TEST DESCRIPTION

( ata set..................... fml45r2.dat
; ata set title.........Fort HcCoy Nod 5
Company.......................Rust E & I
“roject....................... 71842.200
lient.........................USAGE

vocation..................... Fort McCoy
Test date................... lO-Dec-93

bs. well...................OW-145 R2i

Knowns and Constants:
No. of data points................................. 79
Radius of well casing............................ 2.438
Radius of well.........................................  2.438
Aquifer saturated thickness........ .. 12190
Well screen length................................   234.7
Static height of water in well............ 234.7
Log(Re/Rw)..................................................... 3.034
A, B, C......................................................... 4.336, 0.702, 0.000

f
ANALYTICAL METHOD 

luwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

'•TATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.2054E-003 +/"
yO = 6.3530E+001 +/“

Std. Error 
2.8273E-004 
2.0245E+000

r NALYSIS of model RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

weighted Residual Statistics:
^ ^\mber of residuals............................. 37^Lmber of estimated parameters. — 2

Degrees of freedom............................... 35
Residual mean......................................... 0.5057
Residual standard deviation.............. 1.281



Residual variance.................................... 1.642

Model Residuals: 

Time Observed Calculated Residual Weight

1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996

16.5
16.998
17.496 

18
18.498
18.996

19.5
19.998

40.63
38.039
30.724
26.426
23.134
20.178
17.77

15.667
13.838
12.192
10.973
9.8146
8.9306
8.1686
7.4066
6.8275
6.2484
5.6693
5.2121
4.9073
4.633

4.3282
3.8405
3.749

3.5662
3.2918
3.1699
2.987

2.8042
2.6213
2.4994
2.4079
2.225
2.225

2.1336
2.1336
1.9202

39.365
34.938
30.964
27.482
24.392
21.618
19.186
17.029
15.092
13.395
11.888
10.536
9.3515
8.2998
7.3559
6.5286
5.7944
5.1354
4.5579
4.0453
3.5852
3.1821
2.8242
2.503

2.2215
1.9717
1.7474
1.5509
1.3765

1.22
1.0828
0.961

0.8517
0.75592
0.67091
0.59461
0.52774

1.265
3.1009

-0.24046
-1.0563
-1.2577
-1.4395
-1.4165
-1.3618
-1.2541
-1.2028

-0.91548
-0.72177
-0.42087
-0.13123
0.050736
0.29886
0.45396
0.53388
0.6542

0.86197
1.0478
1.1461
1.0163
1.246

1.3447
1.3201
1.4225
1.4361
1.4277
1.4013
1.4166
1.4469
1.3733
1.4691
1.4627
1.539

1.3925

1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 9.2054E-003
yO = 6.3530E+001

<*«««««««««««««««««««»»»»»»»>»»»»»»»»»»»»:



Rust E & I Client: USAGE
Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

-I I I I I I I I I M II I II M I I I I I I I I I I I I I I I I I I I I I III-

I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
36. 54.
Time (sec)

DATA SET: 
fml45r2.dat 
12/15/93

AQUIFER TYPE: 
Unconflned

SOLUTION METHOD:
Bouwer-Rlce
TEST DATE:
lO-Dec-93
DBS. WELL:
OW-145 R2

ESTIMATED PARAMETERS:
K = 0.009205 cm/sec 
yO = B3iB3 om

TEST DATA:
HO = 40.63 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 234.7 cm 
b = 1.2192E+04 cm 
H = 234.7 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»>»»>

AQTESOLV RESULTS 
Version 1.10

12/15/93
4

08:13:2

TEST DESCRIPTION

Data set..................... fml45r3.dat
Data set title......... Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... lO-Dec-93
Obs. well...................OW-145 R3

Knowns and Constants:
No. of data points................................... 84
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness........ •••• 12190
Well screen length.................................... 234.7
Static height of water in well......... 234.7
Log(Re/Rw)..................................................... 3.034
A, B, C..................................... .................... 4.336, 0.702, 0.000

A
ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.9919E-003 +/"
yO = 5.1955E+001 +/~

Std. Error 
2.0345E-004 
1.3077E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 82
Number of estimated parameters.... 2
Degrees of freedom............................... 80
Residual mean........................  0.5584
Residual standard deviation............  0.9847
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Rust E <8c I Client: USAGE

Project No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

TTTPH II II I I I I I I I I I I I I I TTTT I I I I I I I I I

II I I I I I I I I I II I I I I I I II I I I I I I I I I II I I I l\l I

36. 54.
Time (sec)

DATA SET: 
fml45r3.dat 
12/15/93

AQUIFER TYPE:
Unconfined

SOLUTION METHOD:
Bouwen-Rice
TEST DATE:
lO-Dec-93
DBS. WELL:
OW-145 R3

ESTIMATED PARAMETERS;
K = 0.007992 cm/sec 
yO = 51.95 cm

TEST DATA:
HO = 37.25 cm 
nc = 2.43B cm 
rw = 2.43B cm 
L = 234.7 cm 
b = 1.2192E+04 cm 
H = 234.7 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 08:30:2

TEST DESCRIPTION

Data set....................... fml46rl.dat
Data set title......... Fort McCoy Mod 5
Company.........................Rust E & I
Project......................... 71842.200
Client...........................USACE
Location....................... Fort McCoy
Test date.................... lO-Dec-93
Obs. well.................... OW-146 R1

Knowns and Constants:
No. of data points...................................... 84
Radius of well casing................................. 2.438
Radius of well................................................ 2.438
Aquifer saturated thickness.................... 12190
Well screen length....................................... 207.9
Static height of water in well.............. 207.9
Log(Re/Rw)......................................................... 2.932
A, B, C.............................................................. 4.068, 0.652, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 8.7211E-003 +/-
yO = 5.1955E+001 +/“

Std. Error 
2.2201E-004 
1.3077E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................... 82
Number of estimated parameters.... 2
Degrees of freedom................................. 80
Residual mean............................................. 0.5584
Residual standard deviation.............. 0.9847



HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHiHHi-iH
■P I

I
•H I 0) I > !

H

I•HU&
t'-ONHwoeoeon't lO'^h.'^cnin'tr'ino (noiootin^io^fn • • •mm • • • • ‘rH WH • •HHHHHI O O I I I I I I

mnHWf'j^meor'm 
^mmoooHoototN 
oofg^wHt'mnt'- 
r^rio\r)Hp‘^0(n*» 
oicor>m ‘HHcinm 

• •■•oo**** O O O O I • o 
till o

r'H^H«voneo<nr»mr'ji^cjm<nNrif'im<nmr»^o\« 
>^mont^eooojmo\m<n<nm^i'r)nn<>j(')r'Mcjm'^f 
mHvoHHHcooHHconvo(nHc«noo(noo\u> •eom(N 
Hr'^OOOOHMNNMC'lOinm •cnoinoiCMHHOH

rn ••••••••••••• ••••• •••
• • •HHHHHHHHHHHHH HHHHH HHH
O O

<n 00 0> t>J H H
VO m w o H m 00
m o» H n a* 't
o o ov (N ov m m

• • • OV • OV 00
H H O • O • •

o o o

VO
0\
VO
OV

<ugm•H
u(d
>
H
<d

•H

i

S(d
fH

3H
O

1
(0

s
n■3
•H
(0

S
fl!

o\voovHnoor»vor'OvvoovH^iHvovoHnnmvovoHr*voovHvoovvovor^t^nmovc'ir»t^t^H 
ooHm •vor^r'VOH^nHmvonvor'mmvocoHHmvooo'^toimov'tmovoovoHmovvooooo 
novoom •nnmov'fHot^r^ovoovoor'mNvococnM^ovvovor^HvoMOotOHcom'vfmr'

• • •CMC)........................... .. •nr^ •oo^HcomnooovomriMHovoHmnmmoo
‘•4'or^ (MOoovo^cncNO................ ... • • • • ....................................ovovoovom^mnrt r» w rj H H H H H H ov 00 VO m ■•f n n n n o> n o H H H H h .. ...................................

o o o o o o o

•Hki

novovvor^m'^fcomovvo 
OHt^oonooHm'^ro 
novro'itH'tovriHooH 
noomnOMvo^'vfmov 
wHHHHcovom'^tnfs • • • • >000000 

o o o ••••••o o o o o o

t^vovovoHoomcO'^i'mvoovvomovcovor'nmr'nwmmrjnovmvorioo^ovmmvoc'ioo'i'ovmmvot^r'C'irjoovovovoM
^m^onrjMOvoomoocjHfgn^movnconcomovonovoom^oovr'VOfvjnr'ieor'm'ii'voHovovoocovonnmov
MHnmooveoom-«fHommofg^Hvooo>voc'i'>f>*'vooovot^<noovo>oHNm'»<Mr>'>fm'ii'r*^^mmvommmm
.................................................onooNvo •V0C10V •rtiHoomnHooooom^^r) •Hooor*vom •cnMNHHor^r^r'OO

F^NCO'frHCOVOmmNrHO • • • • *VO • • >^ • • • • • • • • • • • • *fv| • • * • * 'iH • • • * • 'OVOVOVOO
n n N (M pj H H H H H H H ov CO VO m m <!f ^ ^ n n n n n N N N N C4 N n n H H H H hhhhhh . . . •

o o o o

1 00 VO r> 8 6 5 8 6 6 8 6 5  8 6  9 8 6 5  8 6  2 8 6m 00 VO m CO VO m
1 ov ov ov ov • ov ov ov ov • ov ov OVOV •OVOVHOVOV • ov ov H ov ov •1 ov ^ ^ ov ^ ov ^ ^ ov ov ^ ^ ov O ov ov rv ov ^ ov VO
1 • • • • • • • • • • • • iH • • • • H • • • • H
1 H M n CO ^ m VO VO CO ov ov OH N N n ^ m m1 H H H H H H H H

• ovovHovov •ovovHovov •dv(NOvo>Novof'iovovmovovmovovn

VO P' 
H H

^ o> ov ov 
• • H • 

00 00 OV 
H H H

ov ov 
• • H N 

M CNJ

ovov dvov ovov ovov
xf mfN fM

00 N (N
O H 
n n

n ■•I*
n n

L__ ) __ J



A
A
AA
AA
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
AA
A
A
AA
A
A
A
A
A
V
V
VV
VV
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
VV
V
VV
VV
VV
VV ■r

<
H

o
II II

Ul 00
• •H ^ 
VO to 
01 H 
01 H M M 
+ I 
O O 
O O 
H U)

M
caft
H-

H3
S

rt
(D

M
0)^3

I
U

01 oi 
00 ^

OI OI 
OI lU

OI 01 
to H VO 00 01 OI

4^
u to

u 
o VO to u •O OI

HH VO VO VO VO VO VO VO VO VO VOtOOVOOO^OlVOVOOIVOVOOIVOVOOIVOV04kVOVOiU
OOOOli^tOOOOOl^OOOli^OOOlHOOOlOOOOOlOl

VO VO VO lO VO VO VOVOi^VOVOtOVOVO 
OOOItOOOOIVOOOOl

o o o o
• • • • o
H to to to • to H H H to 
H to to u) o VO to to to
M OI OI OI 00

oooooooooooooooooooooooo
• ••••••••••••••••••••••alOtOUtOt04k4»4k4kUIUIUIUIUIUIOlOIOlOIOI>J'OOOOa
vovovovovooooooooovj>j^vivi>j^v]^vi^vovooaoa
oioioioioi-J>jvj>jvovovovovovooooootototou
tOtOtOtOtOOIOIOIOIHHHHHHUIUIUIUIUI4k4^VOVO
4i>4^itk4k4^0aOO(DOOtOtOtOtOtOtOOlOlOlOlOlOOOOtOtO

ooooooo oooo
VO H H

• • M • • O O O O O 
Ul H • U OI • • • •
tOtOHitktOOOOOO o VOil^OitkOOOOOOOOOOOOOO 
OOtOOOHUIOOOOO* oooooooo* oo MMMHnHtOUt04i.OOlOHHHHtOtOO>tkUI 
I I I I IVOi^OOlUIOOOOOOtOUIVOUVOOOkUl 
00000>JlOOV04k0004^4^00 0aUlVOUItO<OH HOOOO>JOIOHOlUIOaOOUIUIUOVOUIOl<OUI 
OVO^OlUIVOtO>JtOOlOIVOUIHOlUlit^tOt04kOOtO

oooo
o o • • • • Q
0 o o o o o •
01 00 M H H H O ^ U O to Ul VO to 
VO Ul to OI Ul to u 
to OI VO VO O 01 
H to 00 OI VO OI

oooooooooooooooo
H to to to u u o 
to H H H O VO • 
H u U U 4W OI to 
VO to to to ^ o VO 
to OI OI OI 00 OI

U to to 4k 4k 4k 
VO VO VO 00 00 00 
Ul Ul Ul oj OI OI 
VO 00 ^ H VO 00 
4k VO to VO u

o o o o 
o • o •

Ul Ul Ul Ul Ul Ul OI OI OI • OI • <0 00 0000>j<0'0'0<0>j0l0l0l0l0l'<4'kl0l0l 
Olv]<0<OOIOlUIOlUIUOIO>JOl4kO 
OlOOUIH>JH4kOO^tOtOVOOO'kJtO 
Ut04k^tOOlOOOO<^v)tO<OOOOOHOI



i— 1

Rust E &: I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

TTTTTnTT TTTT I I I I I I I I I I I I I I III-

II I I I I I I I I IlN I I I I I I I I II I I I I I I I I I I I I I I

40. 60.
Time (sec)

DATA SET:
fml4Brl.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
lO-Dec-93
QBS. WELL:
0W-14B R1

ESTIMATED PARAMETERS:
K = 0.00B721 cm/sec 
yO = 51.9B cm

TEST DATA:
HO = 37.25 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 207.9 cm 
b = 1.2192E+04 cm 
H = 207.9 cm
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AQTESOLV RESULTS 
Version 1.10

12/15/93
4

09:11:3

TEST DESCRIPTION

Data set....................... fml46r2.dat
Data set title......... Fort McCoy Mod 5
Company.........................Rust E & I
Project......................... 71842.200
Client...........................USACE
Location....................... Fort McCoy
Test date.................... lO-Dec-93
Obs. well.................... OW-146 R2

Knowns and Constants:
No. of data points...................................... 83
Radius of well casing............................ 2.438
Radius of well................................................ 2.438
Aquifer saturated thickness................... 12190
Well screen length....................................... 207.9
Static height of water in well............. 207.9
Log(Re/Rw)......................................................... 2.932
A, B, C.............................................................. 4.068, 0.652, 0.000

ANALYTICAL METHOD

Bouwer and Rice (xinconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 8.6412E-003 +/“
yO = 5.0359E+001 +/“

Std. Error 
2.2907E-004 
1.3159E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated -* observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Niimber of residuals............................... 81
Number of estimated parameters.... 2
Degrees of freedom................................. 79
Residual mean............................................ 0.6073
Residual standard deviation............. 1.001



Residual variance....................

Residuals:

Time Observed Calculated Residual Weight

1.998 36.363 33.363 2.9999 ■ 1

2.496 31.577 30.109 1.4685 1
3 26.975 27.139 -0.16375 1

3.498 23.805 24.492 -0.68674 1
3.996 20.909 22.103 -1.1936 1

4.5 18.532 19.922 -1.3906 1
4.998 16.612 17.979 -1.3677 1
5.496 14.783 16.226 -1.4429 1

6 13.35 14.625 -1.2748 1
6.498 12.009 13.199 -1.1895 1
6.996 10.942 11.911 -0.96899 1

7.5 9.967 10.736 -0.7693 1
7.998 9.1135 9.6891 -0.57559 1
8.496 8.3515 8.7441 -0.39258 1

9 7.5895 7.8815 -0.29198 1'
9.498 7.1018 7.1128 -0.010944 1

\ 9.996 6.5227 6.419 0.10367 1
10.5 5.9436 5.7858 0.15779 1

10.998 5.5778 5.2215 0.35634 1
11.496 5.1816 4.7122 0.46938

12 4.7854 4.2474 0.53799 1
12.498 4.511 3.8331 0.67794 1
12.996 4.2062 3.4592 0.74699 1

13.5 4.0234 3.118 0.90537 1' # 13.998 3.749 2.8139 0.93516 1
f 14.496 3.5357 2.5394 0.99625 1

15 3.3528 2.2889 1.0639 1
-- 15.498 3.1699 2.0657 1.1042 1

15.996 3.0785 1.8642 1.2143 1
16.5 2.8651 1.6803 1.1848 1

16.998 2.7737 1.5164 1.2573 1
17.496 2.6822 1.3685 1.3137 1

' ■■ 18 2.4994 1.2335 1.2659 1
L . 18.498 2.4079 1.1132 1.2947 1

18.996 2.286 1.0046 1.2814 1
/— 19.5 2.1946 0.90552 1.289 1

19.998 2.1031 0.8172 1.2859 1
21 1.9202 0.66474 1.2555 1

21.996 1.8288 0.5414 1.2874 1
22.998 1.7374 0.44039 1.297 1

24 1.6154 0.35823 1.2572 1
24.996 1.524 0.29176 1.2322 1

"—t

25.998 1.4326 0.23733 1.1952 1
■ 27 1.3411 0.19305 1.1481 1

27.996 1.3411 0.15723 1.1839 1
28.998 1.2497 0.1279 1.1218 11

i : 30 1.2497 0.10404 1.1456 1
30.996 1.1582 0.084732 1.0735 1

__ 31.998 1.1582 0.068924 1.0893 1; •
33 1.0363 0.056066 0.98025 1

33.996 1.0363 0.045662 0.99066 1
34.998 0.94488 0.037144 0.90774 1

: "• , 36 0.94488 0.030214 0.91467 1
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Rust E &: I Client: USAGE

Proiect No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
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40. 60.
Time (sec)

DATA SET:
fml46r2.dat
12/15/93

AQUIFER TYPE: 
Unconf inetJ

SOLUTION METHOD:
Bouwer-Rice

TEST DATE:
lO-Dec-93

DBS. WELL:
0W-14B R2

ESTIMATED PARAMETERS:
K = 0.00B641 cm/sec 
yO = 50.3B cm

TEST DATA:
HO = 3B.3B cm 
PC = 2.43B cm 
rw = 2.43B cm 
L = 207.9 cm 
b = 1.2192E+04 cm 
H = 207.9 cm
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AQTESOLV RES 
Version 1.10 U L T S

12/15/93 09:18:31

TEST DESCRIPTION

Data set..................... fml46r3.dat
Data set title......... Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location....................Fozrt McCoy
Test date.......... .... lO-Dec-93
Obs. well...................OW-146 R3

Knowns and Constants:
No. of data points................................... 80
Radius of well casing...........................    2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length..........................   207.9
Static height of water in well............. 207.9
Log(Re/Rw).................................................... 2.932
A, B, C........................................................ 4.068, 0.652, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 8.6438E-003 +/"
yO = 5.3690E+001 +/“

Std. Error 
2.0191E-004 
1.2100E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 27
Number of estimated parameters.... 2
Degrees of freedom............................... 25
Residual mean......................................... 0.1517
Residual standard deviation............ 0.8887



Residual variance.

! J^el Residuals:

Time Observed Calculated Residual Weight

1.998 34.839 35.565 -0.72647 • 1
r ■ 2.496 34.747 32.095 2.6519 1

3 28.986 28.928 0.058239 1
L. 3.498 26.67 26.106 0.56405 1

3.996 23.012 23.559 -0.54661 1
4.5 20.422 21.234 -0.81268 1

4.998 18.136 19.163 -1.027 1
5.496 16.581 17.293 -0.71197 1

6 14.661 15.587 -0.92577 1
6.498 13.807 14.066 -0.25855 1
6.996 11.979 12.694 -0.71505 1

7.5 10.82 11.441 -0.62071 1
7.998 9.8755 10.325 -0.44938 1

) 8.496 9.0221 9.3176 -0.29551 1
9 8.2296 8.3982 -0.16855 1

r'f 9.498 7.559 7.5788 -0.019775 1
'L.' 9.996 6.9799 6.8394 0.14051 1

10.5 6.4313 6.1645 0.26676 1
r-- 10.998 6.035 5.5631 0.47194 1

11.496 5.5474 5.0204 0.52701 1
} 12 5.1816 4.525 0.65664 1

12.498 4.8768 4.0835 0.7933 1
12.996 4.6025 3.6851 0.91738 1

; 13.5 4.2977 3.3215 0.97621 1• 13.998 4.0234 2.9974 1.0259 1
! V 14.496 3.8405 2.705 1.1355 1

15 3.6271 2.4381 1.1891 1

RESULTS FROM VISUAL CURVE MATCHING

riSUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 8.6438E-003
yO = 5.3690E+001

:«««««««««««««««««<««»»»»»»»»»»»»»»»»»»»»



Rust E & I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

100. 11111 11111 11111111 p

+H+.+,
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Time (sec)

DATA SET: 
fml4Bn3.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
lO-Dec-93
OBS. WELL:
□W-14B R3

ESTIMATED PARAMETERS:
K = 0.00BB44 cm/5BC 
yO = 53.B9 cm

TEST DATA:
HO = 34.B4 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 207.9 cm 
b = 1.2192E+04 cm 
H = 207.9 cm
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AQTESOLV RESULTS 
Version 1.10

, L2/15/93 09:24:51

TEST DESCRIPTION

; ata set..................... fml47rl.dat
ata set title.........Fort McCoy Mod 5

compemy.......................Rust E & I
Project....................... 71842.200

: :iient.........................USACE
^location..................... Fort McCoy
Test date................... 09-Dec-93
)bs. well................... OW-147 R1

Knowns and Constants:
No. of data points................................... 106
Radius of well casing............................. 2.438
Radius of well....................................... .. 2.438
Aquifer saturated thickness................  12190
Well screen length................................... 232.6
Static height of water in well............ 232.6
Log(Re/Rw)................................................... 3.026
A, B, C......................................................... 4.315, 0.698, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconflned aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0935E-003 +/“
yO = 4.0772E+001 +/"

Std. Error 
3.5731E-005 
5.0100E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
_ ^^vunber of residuals............................. 55<V(umber of estimated parameters.... 2

Degrees of freedom............................... 53
Residual mean......................................... -0.00906
Residual standard deviation............ 1.573



sldual variance.................................... 2.475

Residuals:

rime Observed Calculated Residual Weight

0.498 30.328 40.202 -9.8742 ■ 1

0.996 36.667 39.64 -2.9728 1
1.5 42.123 39.079 3.0439 1

1.998 40.599 38.533 2.0662 1
2.496 39.533 37.994 1.5381 1

3 38.862 37.457 1.405 1
3.498 38.191 36.933 1.2581 1
3.996 37.429 36.417 1.0124 1

4.5 36.759 35.902 0.85698 1
4.998 36.271 35.4 0.87119 1
5.496 35.692 34.905 0.78686 1

6 35.022 34.411 0.61017 1
6.498 34.442 33.93 0.51209 1
6.996 33.863 33.456 0.4073 1

7.5 33.406 32.983 0.42339 1
7.998 32.918 32.522 0.39678 1
8.496 32.339 32.067 0.27229 1

9 31.852 31.613 0.23825 1
9.498 31.364 31.171 0.19251 1
9.996 30.907 30.736 0.17106 1
10.5 30.419 30.301 .0.11815 1

10.998 30.023 29.877 0.14553 1
11.496 29.566 29.46 0.106 1

12 29.078 29.043 0.035072 1
12.498 28.682 28.637 0.044832 1
12.996 28.194 28.237 -0.042523 . 1

13.5 27.828 27.837 -0.0088327 1
13.998 27.432 27.448 -0.015928 1
14.496 27.066 27.064 0.002016 1

15 26.67 26.681 -0.011358 1
15.498 26.274 26.308 -0.034369 1
15.996 25.908 25.941 -0.032595 1

16.5 25.512 25.574 -0.061864 1
16.998 25.146 25.216 -0.070122 1
17.496 24.75 24.864 -0.11386 1

18 24.354 24.512 -0.15836 1
18.498 23.988 24.169 -0.18146 1
18.996 23.683 23.831 -0.14839 1

19.5 23.317 23.494 -0.17702 1
19.998 23.012 23.166 -0.15338 1

21 22.25 22.519 -0.26881 1
21.996 21.671 21.894 -0.22233 1
22.998 21.001 21.282 -0.28144 1

24 20.422 20.688 -0.26619 1
24.996 19.842 20.113 -0.27095 1
25.998 19.263 19.552 -0.28834 1

27 18.806 19.006 -0.19949 1
27.996 18.227 18.478 -0.25095 1
28.998 17.739 17.962 -0.22258 1

30 17.252 17.46 -0.20861 1
30.996 16.794 16.976 -0.18154 1
31.998 16.398 16.501 -0.10344 1

33 15.911 16.041 -0.12959 1



33.996
34.998

15.545
15.149

15.595
15.16

-0.050247
-0.0107

1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 1.0935E-003
yO = 4.0772E+001
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Rust E 8c I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

100. Mill I I I I I I I I I I I I I I rm:

111111 11111111111111 111111111

Time (sec)

DATA SET:
fml47rl.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rlce

TEST DATE:
09-DEC-93 
OBS. WELL:
OW-147 R1

ESTIMATED PARAMETERS:
K = 0.001093 cm/sec 
yO = 40.77 cm

TEST DATA:
HO = 40.B cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 232.B cm 
b = 1.2192E+04 cm 
H = 232.B cm



««««««««««««««««««««»»»»»»»»»»»»»»»»>>>»»>

AQTESOLV RESULTS 
Version 1.10

L2/15/93 09:35:47

TEST DESCRIPTION

~)ata set..................... fml47r2.dat
)ata set title.........Fort McCoy Mod 5

Company....................... Rust E & I
Project....................... 71842.200
lient.........................USACE

;uOcation....................... Fort McCoy
_Test date..................... 09-Dec-9 3

)bs. well.....................OW-147 R2

Knowns and Constants:
No. of data points................................... 104
Radius of well casing............................. 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness............ .. 12190
Well screen length............................... 232.6
Static height of water in well............ 232.6
Log(Re/Rw)................................................... 3.026
A, B, C......................................................... 4.315, 0.698, 0.000

ANALYTICAL METHOD

-Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.1467E-003 +/"
yO = 4.2852E+001 +/“

Std. Error 
9.6095E-006 
1.6086E-001

Analysis of model residuals
residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
^^umber of residuals............................. 56
^Number of estimated parameters.... 2

Degrees of freedom............................... 54
Residual mean......................................... 0.01576
Residual standard deviation............ 0.4306



Residual variance.................................... 0.1854

Model Residuals: 

Time Observed Calculated Residual Weight

2.496 
3

3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996

16.5
16.998
17.496 

18
18.498
18.996

19.5
19.998 

21
21.996
22.998 

24
24.996
25.998 

27
27.996
28.998 

30
30.996
31.998 

33
33.996
34.998 

36
36.996

42.032
39.807
39.045
38.283
37.612
37.125
36.363
35.875
35.204
34.625
34.138
33.558
33.101
32.614 
32.034 
31.547 
31.181 
30.693
30.206 
29.718 
29.261
28.865 
28.468 
28.011
27.615 
27.249 
26.761 
26.365 
25.999 
25.603
25.207 
24.933 
24.536 
24.171
23.866 

23.5
22.83

22.159
21.58

20.909
20.33

19.751
19.263
18.684
18.197
17.739
17.252
16.855
16.398
16.002
15.606
15.24

14.844

39.795
39.205
38.631
38.064

37.5
36.95

36.409
35.869
35.343
34.825 
34.309 
33.806 
33.311 
32.817 
32.336 
31.862 
31.389 
30.929 
30.476 
30.024 
29.584
29.15

28.718
28.297
27.883
27.469
27.066
26.67

26.274
25.889
25.51

25.132
24.763

24.4
24.038
23.686 
22.993 
22.324 
21.671 
21.036 
20.424
19.826 
19.246
18.686 
18.139 
17.608 
17.096 
16.596
16.11

15.641
15.183
14.739
14.31

2.2367
0.60181
0.41437
0.2185

0.11244
0.17433

-0.045806
0.0061077
-0.13879
-0.19996
-0.17117
-0.24749
-0.20926
-0.20294
-0.30113
-0.31493
-0.20821
-0.23584
-0.27025
-0.30597
-0.32316
-0.28585
-0.24978
-0.28612
-0.26766
-0.21991
-0.30547
-0.30461
-0.27485
-0.28604
-0.30287
-0.19887
-0.22681
-0.22967
-0.1726

-0.18608
-0.16291
-0.16497

-0.090709
-0.12702

-0.094078
-0.075421

0.01718
-0.0019667

0.057261
0.13096
0.15592
0.25929
0.28825
0.36074
0.42229
0.50092
0.53352

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



37.998
39

39.996

14.478
14.173
13.899

13.891
13.485
13.092

0.58659
0.68836
0.80639

1
1
1

RESULTS FROM VISUAL CURVE MATCHING

TSUAL MATCH PARAMETER ESTIMATES 

Estimate
K « 1.1467E-003
yO = 4;2852E+001
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Rust E «8c I Client; USAGE
Pnoiect No.; 71842.200 Location; Fort McCoy

Fort McCoy Mod 5

100. j 111111II 11111111 NTT I I I I I L

I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I II

Time (sec)

DATA SET;
fml47r2.dat
12/15/93

AQUIFER TYPE; 
Unconfined
SOLUTION METHOD;
Bouwen-Rlce
TEST DATE;
09-Dec-93
DBS. WELL;
OW-147 R2

ESTIMATED PARAMETERS;
K = 0.001147 cm/sec 
yO = 42.B5 cm

TEST DATA;
HO = 42.03 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 232.B cm 
b = 1.2192E+04 cm 
H = 232.B cm



«««««««««««<«««««<«««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

.2/15/93 09:37:54

TEST DESCRIPTION

)ata set..................... fml47r3.dat
)ata set title......... Fort McCoy Mod 5

Company.......................Rust E & I
~roject....................... 71842.200
lient.........................USACE

iiOcation......................... Fort McCoy
-Test date....................... 09-Dec-93

>bs. well.................... .. OW-147 R3

Knowns and Constants:
No. of data points................................... 98
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Ac[uifer saturated thickness............ 12190
Well screen length.................................... 232.6
Static height of water in well.......... 232.6
Log(Re/Rw)..................................................... 3.026
A, B, C......................................................... 4.315, 0.698, 0.000

ANALYTICAL METHOD
-Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate

K = 1.2316E-003 +/“
yO = 4.1279E+001 +/-

Std. Error 
7.5398E-006 
1.1907E-001

^ALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
l^umber of residuals............................. 62
Clumber of estimated parameters.... 2

Degrees of freedom............................... 60
Residual mean..................................... 0.01859
Residual standard deviation............ 0.3522
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36
36.996
37.998 

39
39.996
40.998 

42
42.996
43.998

13.32
12.954
12.649
12.375
11.979
11.704

11.4
11.125
10.82

13.119
12.71

12.311
11.924
11.552
11.189
10.838

10.5
10.17

0.20041
0.24418
0.33848
0.45072
0.4267

0.51512
0.56166
0.62565
0.65054

1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K « 1.2316E-003
yO = 4.1279E+001
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Rust E 8c I Client: USAGE

Project No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

100. J I II I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I L

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

Time (sec)

DATA SET:
fml47r3.dat
12/15/93

AQUIFER TYPE:
Unconfined
SOLUTION METHOD;
Bauwer-Rice
TEST DATE:
09-DEC-93

DBS. WELL:
OW-147 R3

ESTIMATED PARAMETERS:
K = 0.001232 cm/sec 
yO = 41.2B cm

TEST DATA:
HO = 40.97 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 232.B cm 
b = 1.2192E+04 cm 
H = 232.B cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

w AQTESOLV RESULTS 
Version 1.10

L2/15/93 09:44:33

TEST DESCRIPTION

)ata set.................  fml48rl.dat
)ata set title........  Fort McCoy Mod 5

Company.......................Rust E & I
Project....................... 71842.200
:iient.........................USACE
jiiocation..................... Fort McCoy
Test date................. 09-Oec-93
)bs. well...................OW-148 R1

I

Knowns and Constants:
No. of data points................................... 105
Radius of well casing............................ 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................  12190
Well screen length................................... 294.4
Static height of water in well............ 294.4
Log(Re/Rw)................................................... 3.225
Af B/ C............................. 4,.864! 0.812f 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

3TATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.7661E-003 +/"
yo = 4.4380E+001 +/“

Std. Error 
3.4075E-005 
3.7117E-001

^ALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
^^umber of residuals............................ 43^Number of estimated parameters.... 2

Degrees of freedom..............................  41
Residual mean......................................... 0.07867
Residual standard deviation............ 0.655



Residual variance.................................... 0.429

Model Residuals: 

Time Observed Calculated Residual Weight 4
1.5

1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996 
.16.5

16.998
17.496 

18
18.498
18.996

19.5
19.998 

21
21.996
22.998 

24
24.996

40.477
38.862
36.18

34.625
33.376
31.272
30.206
28.59

27.341
26.091
24.933
23.866
22.921
21.854
20.909
20.117
19.263
18.41

17.739
16.947
16.276
15.606 
15.027 
14.356
13.99

13.228
12.832
12.344
11.979
11.674
10.912
10.607 
10.333
10.15

9.6622
9.3878
9.1745
8.9916
8.2296
7.8334
7.3457
6.9799
6.7666

39.07
37.452
35.901
34.396
32.971
31.605
30.281
29.026
27.824
26.658
25.554
24.495 
23.469
22.496 
21.565 
20.661 
19.805 
18.985 
18.189 
17.435
16.713 
16.013 
15.349
14.714 
14.097 
13.513 
12.953
12.41

11.896
11.404
10.926
10.473
10.039
9.6184

9.22
8.8381
8.4677
8.1169
7.4546
6.8498
6.2909
5.7775
5.3088

1.407
1.41

0.27911
0.22928
0.40439

-0.33297
-0.075138
-0.43626
-0.48357
-0.5671

-0.62109
-0.62938
-0.54762
-0.64229
-0.6553

-0.54397
-0.54158
-0.57464
-0.44953
-0.48857
-0.4369

-0.40699
-0.32281
-0.35755
-0.10664
-0.2847

-0.12119
-0.065983
0.082333
0.27031

-0.013748
0.13402
0.29353
0.5314

0.44215
0.54975
0.70681
0.87468
0.77501
0.98356
1.0548
1.2024
1.4578

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 2.7661E-003
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Rust E I Client: USAGE

Project No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

j 11111111 rnr 1111111 I I I I I I I I L

M I I I I I I I 111111111 1111 11111111

Time (sec)

DATA SET:
fml4Brl.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
09-DBC-93
DBS. WELL:
0W-14B R1

ESTIMATED PARAMETERS:
K = 0.0027B6 cm/sec 
yO = 44.3B cm

TEST DATA:
HO = 40.4B cm 
nc = 2.43B cm 
rw = 2.43B cm 
L = 294.4 cm 
b = 1.2192E^-04 cm 
H = 294.4 cm



«««««««««««««««««««<<»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 09:46:4

TEST DESCRIPTION

Data set..................... fml48r2.dat
Data set title.........Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
Obs. well...............OW-148 R2

Knowns and Constants:
No. of data points................................... 97
Radius of well casing.............................. 2.438
Radius of well...........................................  2.438
Aquifer saturated thickness.................. 12190
Well screen length.................. ................. 294.4
Static height of water in well............. 294.4
Log(Re/Rw).................................................... 3.225
A, B, C. 4.864, 0.812, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.5638E-003 +/“
yO = 4.1819E+001 +/-

Std. Error 
1.1732E-004 
7.1493E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual - residual * weight

Weighted Residual Statistics:
Number of residuals............................ 55
Number of estimated parameters.... 2
Degrees of freedom............................... 53
Residual mean......................................... 0.2698
Residual standard deviation............ 1.447
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18.288
18.794

6.1265
6.035

3.2224
3.0017

2.9041
3.0333

1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 4.5638E-003
yO = 4.1819E+001

««««««««««««««««««««»»»»»»»»»»»»»»»»»»>»'
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Rust E <Sc I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
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Time (sec)

DATA SET:
fml.4Br2.dat
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD: 
Bouwer-Rice

TEST DATE:
Og-Dec-93

OBS. WELL:
0M-14B R2

ESTIMATED PARAMETERS:
K = 0.0045B4 cm/sec 
yO = 41.B2 cm

TEST DATA:
HO = 40.4B cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 294.4 cm 
b = 1.2192E+04 cm 
H = 294.4 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 09;57;(

TEST DESCRIPTION

Data set..................... fml48r3.dat
Data set title......... Fort McCoy Mod 5
Company....................... Rust E & IProject........................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
Obs. well...................OW-148 R3

Knowns and Constants:
No. of data points................................... 98
Radius of well casing.............................  2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 294.4
Static height of water in well............. 294.4
Log(Re/Rw)...................................................   3.225
A, B, C..................................... .................... 4.864, 0.812, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.5932E-003 +/"
yO = 4.4385E+001 +/“

Std. Error 
3.3841E-005 
3.6470E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 38
Number of estimated parameters.... 2
Degrees of freedom............................... 36
Residual mean......................................... 0.04213
Residual standard deviation............ 0.6419



Residual variance.................................... 0.4121

^^del Residuals:

Time Observed Calculated Residual Weight

1.5 41.3 39.387 1.9135 1
- * ^ 1.998 39.472 37.855 1.6163 1

2.496 36.789 36.383 0.40601 1
3 33.711 34.952 -1.241 1

3.498 33.528 33.593 -0.064829 1
3.996 31.882 32.287 -0.40452 1i 4.5 30.754 31.016 -0.26201 1
4.998 29.505 29.81 -0.30565 1
5.496 28.042 28.651 -0.60913 1

■i 6 27.097 27.524 -0.42718 1
6.498 25.938 26.454 -0.51517 1
6.996 24.872 25.425 -0.55334 1

i 7.5 23.927 24.425 -0.49792 1
7.998 23.073 23.475 -0.40162 1.
8.496 22.098 22.562 -0.46417 1

9 21.245 21.675 -0.42994 1
9.498 20.483 20.832 -0.34914 1
9.996 19.69 20.022 -0.3316 1
10.5 18.928 19.234 -0.30596 1

10.998 18.166 18.486 -0.31998 1
11.496 17.496 17.767 -0.27172 1

12 16.916 17.068 -0.15182 1
12.498 16.246 16.405 -0.15869 1
12.996 15.667 15.767 -0.099936 1W 13.5 15.088 15.146 -0.058742 1■■

13.998 14.508 14.557 -0.048908 1
' _ 14.496 14.021 13.991 0.029466 1

15 13.564 13.441 0.12273 1
1 —■ 15.498 13.076 12.918 0.15777 1

15.996 12.68 12.416 0.26409 1
16.5 12.314 11.927 0.38657 1

-> 16.998 11.918 11.464 0.45436 1
17.496 11.521 11.018 0.50311 1

18 11.247 10.584 0.6626 1
18.498 10.851 10.173 0.67816 1

r- 18.996 10.577 9.7773 0.79973 1L' 19.5 10.302 9.3926 0.9094 1

r':!_'

19.998 9.9974 9.0274 0.97002 1

1 RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

K
Estimate

2.5932E-003
4.4385E+001

«««««««««««««««««<««<»»»»»»»»»»»»»»»»»»»»



Rust E I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
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0. 20. 40. 60.
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80. 100.

DATA SET: 
fml4Br3.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD: 
Bouwer-Rice

TEST DATE:
09-Dec-93 
DBS. WELL:
□W-14B R3

ESTIMATED PARAMETERS:
K = 0.002593 cm/sec 
yO = 44.3B cm

TEST DATA:
HO = 41.3 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 294.4 cm 
b = 1.2192E+04 cm 
H = 294.4 cm



«««««««««««<««««««««<»»»»»»»»»»»»»»»»»»»»

L2/15/93

AQTESOLV RESULTS 
Version 1.10

10:06:08

TEST DESCRIPTION
)ata set....................... fml49r2.dat
)ata set title......... Fort McCoy Mod 5

Company.........................Rust E & I
-’’reject......................... 71842.200
:iient........................... USACE
iiocation....................... Fort McCoy

-Test date..................... 09-Dec-93
>bs. well..................... OW-149 R2

Knowns and Constants:
No. of data points................................... 103
Radius of well casing............................. 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................. 12190
Well screen length.............................. 177.4
Static height of water in well.......... 177.4
Log(Re/Rw)................................................... 2.8
A, B, C......................................................... 3.740, 0.596, 0.000

ANALYTICAL METHOD
’touwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.3593E-003 +/“
yO = 4.3995E+001 +/"

Std. Error 
4.5077E-005 
3.5388E-001

^ALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
lighted residual = residual * weight
Jeighted Residual Statistics:

^ ^^umber of residuals................................ 39
■ ^Rxunber of estimated parameters—. 2
* Degrees of freedom...............................  37

Residual mean......................................... 0.04221
p Residual standard deviation............. 0.6566



Residual variance.................................... 0.4311

Model Residuals: 

Time Observed Calculated Residual Weight

1.5
1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996

16.5
16.998
17.496 

18
18.498
18.996

19.5
19.998 

21

39.746
39.289
37.826 
36.606 
34.381 
33.223 
32.095 
30.358

29.2
28.164 
27.005 
25.938 
24.994 
24.018
23.165 
22.403 
21.519 
20.848 
20.086 
19.507 
18.837 
18.258 
17.678 
17.099
16.551 
16.063 
15.575 
15.088 
14.722 
14.326
13.96

13.472
13.167
12.802
12.497
12.131
11.826
11.552 
10.973

39.515
38.131
36.795
35.491
34.248
33.049
31.877
30.761
29.684
28.632 
27.629 
26.661 
25.716 
24.815 
23.946 
23.098 
22.289 
21.508 
20.746 
20.019 
19.318
18.633 
17.981 
17.351 
16.736
16.15

15.584
15.032
14.505
13.997
13.501
13.028
12.572
12.126
11.702
11.292
10.892
10.51

9.7826

0.23097
1.1578
1.0303
1.1151

0.13319
0.17451
0.21799

-0.40284
-0.48367
-0.46801
-0.62342
-0.72251
-0.72253
-0.79717
-0.78144
-0.69479
-0.7697
-0.6596

-0.65936
-0.51185
-0.48124
-0.37573
-0.30221
-0.25156
-0.18528

-0.086781
-0.0088088

0.055809
0.21654
0.32836
0.45866
0.44386
0.59539
0.67518
0.79511
0.83921
0.93459
1.0418
1.1902

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
•1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^SULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 3.3593E-003
yO = 4.3995E+001

«««<««««««««<««««««««»»»»»»»»»»»»»»»»»»»=
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Rust E &: I Client: USAGE
Proiect No'.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
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40. 60.
Time (sec)

DATA SET:
fml49r2.dat
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rlce

TEST DATE:
09-DBC-93

OBS. WELL:
OW-149 R2

ESTIMATED PARAMETERS:
K = 0.003359 ctn/sec 
yO - 43.BB cm

TEST DATA:
HO = 39.75 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 177.4 cm 
b = 1.2192E+04 cm 
H = 177.4 cm



««««««««««««««««««««>»»»»»»»»»»»»»»»»>>»>»

AQTESOLV RESULTS 
Version 1.10

12/15/93 10:15:5

TEST DESCRIPTION

Data set................. fml49r3. dat
Data set title......... Fort McCoy Mod 5
Company.....................^ Rust E & I
Project....................... 71842.200
Client.........................USACE
Location........ ............Fort McCoy
Test date................... 09-Dec-93
Obs. well...................OW-149 R3

Knowns and Constants:
No. of data points.................  ............... 105
Radius of well casing............................. 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................ 12190
Well screen length................................... 177.4
Static height of water in well........... 177.4
Log (Re/Rw)................................................... 2.8
A, B, C......................................................... 3.740, 0.596, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.3539E-003 +/*"
yO = 4.3013E+001 +/-

Std. Error 
4.9437E-005 
3.8398E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 40
Number of estimated parameters.... 2
Degrees of freedom............................... 38
Residual mean......................................... 0.05178
Residual standard deviation............. 0.7187



Residual variance....................

el Residuals:

Time Observed Calculated Residual Weight

1.5 40.356 38.639 1.716 1
. 1.998 38.344 37.288 1.0556 1

2.496 36.515 35.984 0.5308 1
3 35.265 34.711 0.55441 1

3.498 33.65 33.497 0.15284 1
3.996 32.095 32.326 -0.23023 1

4.5 31.242 31.182 0.060163 1
4.998 29.809 30.091 -0.28195 1
5.496 28.743 29.039 -0.29607 1

6 27.676 28.012 -0.33569 1
6.498 26.335 27.032 -0.69723 1

1 ■ 6.996 25.298 26.087 -0.78822 1
7.5 24.323 25.164 -0.84052 1

7.998 23.47 24.284 -0.81397 1
8.496 22.586 23.434 -0.84868 1

\ j 9 21.824 22.605 -0.78146 1
; 9.498 21.062 21.815 -0.75294 1

9.996 20.3 21.052 -0.75207 1
f 10.5 19.629 20.307 -0.67784 1
1 10.998 18.959 19.597 -0.63814 1

11.496 18.379 18.911 -0.53195 ■ 1
12 17.8 18.242 -0.4419 1

1 12.498 17.221 17.604 -0.38307 1
''A 12.996 16.642 16.989 -0.34656 1

13.5 16.185 16.388 -0.20262 1;■

13.998 15.697 15.814 -0.11722 1
; : 14.496 15.21 15.261 -0.051859 1

15 14.813 14.721 0.091917 1
1 1 15.498 14.356 14.207 0.14945 1! : 15.996 13.96 13.71 0.25011 1

16.5 13.594 13.225 0.36946 1
16.998 13.198 12.762 0.43569 1
17.496 12.893 12.316 0.5772 1

18 12.527 11.88 0.64723 1
18.498 12.222 11.465 0.75788 1

! . 18.996 11.948 11.064 0.88449 1
;■ , 19.5 11.674 10.672 1.0016 1

19.998 11.369 10.299 1.0701 1
21 10.79 9.5871 1.2029 1

i_ 21.996 10.302 8.9283 1.3737 1

RESULTS FROM VISUAL CURVE MATCHING

riSUAL MATCH PARAMETER ESTIMATES

yo

Estimate
3.3539E-003
4.3013E+001



Rust E & I Client: USAGE

Project No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
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100.
Time (sec)

DATA SET:
fml49r3.dat
12/15/93

AQUIFER TYPE; 
Unconfined

SOLUTION METHOD:
Bouwer-Rlce
TEST DATE:
09-DBC-93

DBS. WELL;
OW-149 R3

ESTIMATED PARAMETERS:
K = 0.003354 cm/sec 
yO = 43.01 cm

TEST DATA:
HO = 40.36 cm 
rc = 2.436 cm 
rw = 2.436 cm 
L = 177.4 cm 
b = 1.2192E+04 cm 
H = 177.4 cm
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AQTESOLV RESULTS 
Version 1.10

L2/15/93 10:23:50

TEST DESCRIPTION

)ata set..................... fml50rl.dat
_)ata set title.........Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
lient.........................USACE

liocation....................... Fort McCoy
-Test date..................... 09-Dec-93

>bs. well.....................OW-150 R1

^owns and Constants:
No. of data points.................................. 91
Radius of well casing............................. 2.438
Radius of well......................................... 2.438

- Aquifer saturated thickness................  12190
Well screen length................................... 304.8
Static height of water in well.......... 309.1
Log(Re/Rw)................................................... 3.261
A, B, C......................................................... 4.948, 0.831, 0.000

ANALYTICAL METHOD

^uwer and Rice (iinconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

i STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error

K = 1.3190E-003 +/- 4.5372E-005
yO = 4.0826E+001 +/“ 7.2271E-001I

; ^ALYSIS OF MODEL RESIDUALS
residual = calculated - observed 

i weighted residual = residual * weight

Weighted Residual Statistics:
- ^Number of residuals............................. 59^Number of estimated parameters.... 2

Degrees of freedom............................... 57
Residual mean......................................... 0.04782
Residual standard deviation............ 2.006
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Rust E «8c I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

J I I 111 I I I I I I I L

I II I I I I I I I I I I I I I I I I I I I I I I iXl I I M

Time (sec)

DATA SET:
fml50rl.dat
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD: 
Bouwer-Rice 
TEST DATE: 
Og-Dec-93

DBS. WELL:
OW-150 R1

ESTIMATED PARAMETERS:
K = 0.001319 cm/sec 
yO = 40.B3 cm

TEST DATA:
HO = 52.4 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 304.B cm 
b = 1.2192E+04 cm 
H = 309.1 cm
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AQTESOLV RESULTS 
Version 1.10

2/15/93 10:33:47

TEST DESCRIPTION

ata set..................... fml50r2.dat
ata set title........ Fort McCoy Mod 5

Company.......................Rust E & I
roject....................... 71842.200
lient.........................USACE

Location.....................Fort McCoy
^est date................... 09-Dec-93

bs. well...................OW-150 R2

Ipiowns and Constants:
No. of data points..................................  93
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length................................    304.8
Static height of water in well...... 309.1
Log(Re/Rw)...............................................  3.261
A, B, C............................................. ........... 4.948, 0.831, 0.000

ANALYTICAL METHOD

"ouwer and Rice (iinconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

TATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.4331E-003 +/“
yO = 4.1564E+001 +/“

Std. Error 
1.2597E-005 
2.2465E-001

NALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
eighted residual = residual * weight

Weighted Residual Statistics:
; dumber of residuals............................. 77

^number of estimated parameters.... 2
Degrees of freedom............................... 75
Residual mean....................  -0.0561
Residual standard deviation.............. 0.5776
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Rust E <Sc I Client: USAGE

Pnoject No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

JTTT TTTT I I I I I I I TTTT

N. I I I M II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

100.
Time (sec)

DATA SET: 
fml50n2.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
09-Dec-93
DBS. WELL:
ON-150 R2

ESTIMATED PARAMETERS:
K = 0.001433 cm/sec 
yO = 41.56 cm

TEST DATA:
HO = 39.96 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 304.B cm 
b = 1.2192E+04 cm 
H = 309.1 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

L2/15/93 13:16:54

TEST DESCRIPTION

>ata set..................... fml50r3. dat
)ata set title.........Fort McCoy Mod 5

Company........................Rust E & I
’»roject......................... 71842.200
:iient.........................US ACE

jLiOcation..................... Fort McCoy
Test date................... Os-Deck's!
bs. well................... OW-150 R3

Knowns and Constants:
No. of data points................................... 95
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 304.8
Static height of water in well............ 309.1
Log(Re/Rw)..................................................... 3.261
A, B, C......................................................... 4.948, 0.831, 0.000

ANALYTICAL METHOD
Bouwer and Rice (imconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.3967E-003 +/~
yO = 4.1682E+001 +/“

Std. Error 
1.0823E-005 
1.7223E-001

lnalysis of model residuals
residual = calculated - observed 
reighted residual = residual * weight

Weighted Residual Statistics:
^Number of residuals..................... 52^iumber of estimated parameters.... 2

Degrees of freedom............................... 50
Residual mean......................................... -0.008621
Residual standard deviation............ 0.4033



Residual variance................................ 0.1627

Model Residuals: 

Time Observed Calculated Residual Weight

1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996

16.5
16.998
17.496 

18
18.498
18.996

19.5
19.998 

21
21.996
22.998 

24
24.996
25.998 

27
27.996
28.998 

30
30.996
31.998 

33
33.996
34.998

40.173
36.606
36.606
35.265
34.29

33.741
33.071
32.278
31.608
31.12

30.663
30.754
29.505
28.529
27.95

27.402
26.822
26.243
25.847 
25.085 
24.597

24^11
23.652
23.165
22.677
22.311
21.732
21.336
20.848 
20.361 
19.995 
19.507 
19.111 
18.745
18.258 
17.892 
17.496 
16.734 
16.063
15.27
14.6

13.929
13.259 
12.68

12.101
11.43

10.973
10.394
9.906

9.4183
8.9306
8.5649

38.181
37.355
36.538
35.747
34.974
34.209
33.469
32.745
32.028
31.335
30.658
29.987
29.338
28.703 
28.075 
27.468 
26.874 
26.285 
25.717 
25.161
24.61

24.078
23.557
23.041
22.543
22.055
21.572
21.106
20.649
20.197
19.76

19.333
18.91

18.501
18.101
17.704 
17.322 
16.576 
15.867 
15.184
14.53

13.908
13.31

12.737
12.192
11.667
11.165
10.687
10.227
9.7867
9.3679
8.9647

1.9914
-0.7489

0.068731
-0.48207
-0.68421
-0.46733
-0.39795
-0.46682
-0.42034
-0.21525

0.0053409
0.76781
0.16674

-0.17403
-0.1249

-0.066266
-0.051253
-0.042444

0.13015
-0.075584
-0.01255
0.032087
0.09569
0.12362
0.13432
0.25617
0.15979
0.23017
0.19901
0.1633

0.23441
0.17416
0.20108
0.24434
0.15684
0.18726
0.17398
0.15806
0.19634

0.086836
0.069851
0.021069

-0.050813
-0.057025
-0.09111
-0.23688
-0.19189
-0.29292
-0.32091
-0.36837
-0.43725
-0.39978

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



RESULTS FROM VISUAL CURVE MATCHING

'TISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 1.3967E-003
yO » 4.1682E+001

:««««««<«««««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

111 I I 111 I M M M L

I I I I I I I M I I I I I I I I I I I I I I I I I I I I I I I

0. 20. 40. 60.
Time (sec)

80. 100.

DATA SET:
fml50r3.dat
12/15/93

AQUIFER TYPE:
UncQnfined

SOLUTION METHOD: 
Bouwer-Rlce

TEST DATE:
og-Dec-93 
DBS. WELL:
OW-150 R3

ESTIMATED PARAMETERS:
K = 0.001397 cm/sec 
yO = 41.6B cm

TEST DATA:
HO = 40.17 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 304.B cm 
b = 1.2192E+04 cm 
H = 309.1 cm
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L2/15/93

AQTESOLV RESULTS 
Version 1.10

13:41:40

TEST DESCRIPTION

Data set..................... fml51rl.dat
Data set title.........Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... lO-Dec-93
Dbs. well................... OW-151 R1

Knowns and Constants:
No. of data points..................................  93
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness................   12190
Well screen length.................................... 168.9
Static height of water in well............. 168.9
Log(Re/Rw).................................................... 2.759
A, B, C.......... .............................................. 3.643, 0.581, 0.000

ANALYTICAL METHOD

"ouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error

K = 3.9365E-003 +/“ 4.1227E-005
yO = 4.7635E+001 +/“ 3.4551E-001

^ALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
g^umber of residuals............................ 52
^%xmber of estimated parameters.... 2

Degrees of freedom..............................  50
Residual mean......................................... 0.1171
Residual standard deviation............ 0.6466
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RESULTS FROM VISUAL CURVE MATCHING

I VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K •= 3.9365E-003
yO = 4.7635E+001
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Rust E «Sc I Client: USAGE

Proiect No.; 71842.20C Location: Fort McCoy .

Fort McCoy Mod 5
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Time (sec)

80. 100.

DATA SET;
fml51rl.dat
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
lO-Dec-93
DBS. WELL:
OW-151 R1

ESTIMATED PARAMETERS;
K = 0.00393B cm/sBC 
yO = 47.B4 cm

TEST DATA:
HO = 44.53 cm 
rc = 2.43B cm 
nw = 2.43B cm 
L = IBB.9 cm 
b = 1.2192E+04 cm 
H = IBB.9 cm
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AQTESOLV RESULTS 
Version 1.10

TEST DESCRIPTION

}ata set..................... fml51r2.dat
)ata set title.........Fort McCoy Mod 5

Company.......................Rust E & I
“roject....................... 71842.200
lient.........................USACE

iiocation....................... Fort McCoy
Test date..................... lO-Dec-93
>bs. well.................... Ow-151 R2

Knowns and Constants:
No. of data points................................... 99
Radius of well casing.............................. 2.438
Radius of well...........................................   2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 168.9
Static height of water in well............. 168.9
Log(Re/Rw).................................................... 2.759
A, B, C....................................................... 3.643, 0.581, 0.000

ANALYTICAL METHOD

Touwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.7712E-003 +/“
yO = 4.9602E+001 +/”

Std. Error 
6.3224E-005 
5.6829E-001

lnalysis of model residuals

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
^Number of residuals............................. 53^Number of estimated parameters.... 2

Degrees of freedom............................... 51
Residual mean......................................... 0.1721
Residual standard deviation............ 1.092



Residual variance.................................... 1.192

Model Residuals: 

Time Observed Calculated Residual Weight

1.5
1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996

16.5
16.998
17.496 

18
18.498
18.996

19.5
19.998 

21
21.996
22.998 

24
24.996
25.998 

27
27.996
28.998 

30
30.996
31.998 

33
33.996
34.998

48.158
43.464
41.057
39.715
37.49 

35.966
34.32

33.101
32.217
30.51

29.352
28.103
27.249
26.182
25.024
24.079
23.287
22.068
21.275
20.422
19.66

18.898
18.227
17.556
16.977
16.49 

15.819 
15.331 
14.661 
14.173
13.716 
13.045 
12.832 
12.375 
11.979
10.058 
8.1382 
11.674 
10.546 
9.5707
9.205

8.5344
8.0467
7.559

7.3762
6.9799
6.6142
6.3094
6.035

5.7302
5.4559

5.273
5.0597

44.149
42.474
40.863
39.295
37.804
36.371 
34.975 
33.648
32.372 
31.13

29.949
28.813
27.707
26.656
25.645
24.661
23.726
22.826
21.95

21.117
20.316
19.537
18.796 
18.083 
17.389 
16.729 
16.095 
15.477
14.89

14.325
13.775
13.253
12.75

12.261
11.796 
11.349 
10.913 
10.499 
9.7132 
8.9904 
8.3174 
7.6949 
7.1222 
6.5891 
6.0959 
5.6423 
5.2199 
4.8292 
4.4698 
4.1353 
3.8257
3.541
3.276

4.0099
0.99046
0.19354
0.42062

-0.31401
-0.40412
-0.65425
-0.54689
-0.15457
-0.61911
-0.59663
-0.71038
-0.45806
-0.47396
-0.62115
-0.58184
-0.43895
-0.75826
-0.67475
-0.69566
-0.6567

-0.63902
-0.56858
-0.52624
-0.41139
-0.23954
-0.27557
-0.14559
-0.22912
-0.15203

-0.059473
-0.20754

0.08177
0.11389
0.1827

-1.2901
-2.7749

1.1747
0.83285
0.58034
0.88752
0.83952
0.92449
0.96991
1.2802
1.3376
1.3942
1.4801
1.5652
1.595

1.6302
1.732

1.7837

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



RESULTS FROM VISUAL CURVE HATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 3.7712E-003
yO = 4.9602E+001
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Rust E & I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
DATA SET:
fml51r2.dat
12/15/93J-tiu. ^ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 h
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0. 20. 40. 60.
Time (sec)

80. 100.

AQUIFER TYPE:
UncDnfined
SOLUTION METHOD:
Bouwer-Rlce
TEST DATE:
lO-Dec-93
DBS. WELL:
Ow-151 R2

ESTIMATED PARAMETERS:
K = 0.003771 cm/sec 
yO = 49.B cm

TEST DATA:
HO = 48.IB cm 
rc = 2.438 cm 
rw = 2.438 cm 
L = IBB.9 cm 
b = 1.2192E+04 cm 
H = IBB.9 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 13:48:10

TEST DESCRIPTION

ata set..................... fnl51r3.dat
ata set title.........Fort McCoy Mod 5

Company.......................Rust E & I
: >roject....................... 71842.200

:iient.........................USACE
Location..................... Fort McCoy
Test date................... lO-Dec-93

j >bs. well................... OW-151 R3

Knowns and Constants:
No. of data points............................... ... 88
Radius of well casing...................... ..... 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................ 12190
Well screen length................................... 168.9
Static height of water in well...... 168.9
Log(Re/Rw)................................................... 2.759
A, B, C......................................................... 3.643, .0.581, 0.000

ANALYTICAL METHOD

^ouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

;tatistical match parameter estimates
Estimate

K = 3.9339E-003 +/”
yO = 4.8386E+001 +/“

Std. Error 
4.4753E-005 
3.8215E-001

^ALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
/eighted residual = residual * weight

Weighted Residual Statistics:
plumber of residuals............................  53^^umber of estimated parameters.... 2

Degrees of freedom.............................. 51
Residual mean......................................... 0.1401
Residual standard deviation........ . 0.7171
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RESULTS FROM VISUAL CURVE MATCHING

nSUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 3.9339E-003
yO = 4.8386E+001

i :<«««««««««««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E 3c I Client: USAGE

Project No .: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

100.

10. =

4->
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0.1 -

0.01

d M M M M I M M M M I M M M M I M M M M M M M M t

0. 20. 40. 60.
Time (sec)

80. 100,

DATA SET:
fml51r3.dat
12/15/93

AQUIFER TYPE: 
UncGnfined

SOLUTION METHOD:
Bouwep-Rice

TEST DATE:
lO-Dec-93

DBS. WELL:
OW-151 R3

ESTIMATED PARAMETERS:
K = 0.003934 ctn/sec 
yO = 48.39 cm

TEST DATA:
HO = 44.29 cm 
PC = 2.43B cm 
pw = 2.43B cm 
L = IBB.9 cm 
b = 1.2192E+04 cm 
H = IBB.9 cm



«««««««««««««««<««<««»»»»»»»»»»»»»»»»»»»»

' .2/15/93

AQTESOLV RESULTS 
Version 1.10

13:57:55

TEST DESCRIPTION

ata set..................... fml52rl.dat
ata set title........ Fort McCoy Mod 5

Company........................... Rust E & I
>roject........................... 71842.200
:iient.........................USACE
Location..................... Fort McCoy
Test date................... lO-Dec-93
>bs. well................... OW-152 R1

Knowns and Constants:
No. of data points................................... 87
Radius of well casing............................  2.438
Radius of well........................................... 2.438
Aquifer saturated thickness.............. .. 12190
Well screen length................................... 253.9
Static height of water in well........... 253.9
Log(Re/Rw)................................................... 3.1
A, B, C......................................................... 4.515, 0.737, 0.000

ANALYTICAL METHOD

nouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.8233E-003 +/”
yO = 4.8488E+001 +/“

Std. Error 
1.7801E-004 
1.1069E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
^Number of residuals............................ 38

^ ^^umber of estimated parameters.... 2
Degrees of freedom............................... 36
Residual mean........................    0.3257
Residual standard deviation.............. 1.114



>idual variance.

Residuals:

?ime Observed Calculated Residual Weight
C

1.5 40.264 36.573 3.6911 1
1.998 34.016 33.304 0.71144 1
2.496 30.084 30.328 -0.24389 1 ;■ 1

3 26.7 27.586 -0.88548 1
3.498 23.927 25.12 -1.1936 1
3.996 21.61 22.875 -1.265 1

4.5 19.599 20.807 -1.2087 1
4.998 17.678 18.948 -1.2692 1
5.496 16.063 17.254 -1.1912 1

6 14.813 15.694 -0.88137 1 ' ;

6.498 13.472 14.292 -0.81952 1
6.996 12.222 13.014 -0.79187 1

7.5 11.339 11.838 -0.49926 1 f i
7.998 10.394 10.78 -0.38613 1.
8.496 9.6317 9.8164 -0.18468 1

9 8.8392 8.9289 -0.089738 1 '1

9.498 7.9858 8.1309 -0.14515 1 ; '

9.996 7.5895 7.4042 0.18532 . 1
10.5 7.0409 6.7348 0.30603 1

10.998 6.5532 6.1329 0.42028 1 1 i

11.496 6.0655 5.5848 0.48074 1
12 5.6693 5.0799 0.58937 1

12.498 5.395 4.6259 0.76907 1
12.996 4.8158 4.2124 0.6034 1

13.5 4.8158 3.8316 0.98421 1
•

13.998 4.4196 3.4892 0.93042 1
14.496 4.2367 3.1773 1.0594 1

15 3.9624 2.8901 1.0723 1
15.498 3.6576 2.6318 1.0258 1
15.996 3.4747 2.3966 1.0781 1 : 1

16.5 3.0785 2.1799 0.89859 1
16.998 3.1699 1.9851 1.1848 1
17.496 2.987 1.8077 1.1793 1 1 1

18 2.987 1.6442 1.3428 1
18.498 2.6213 1.4973 1.124 1
18.996 2.6213 1.3635 1.2578 1

19.5 2.4994 1.2402 1.2592 1
19.998 2.4079 1.1294 1.2785 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K * 6.8233E-003
yO = 4.8488E+001

««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
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Time (sec)

DATA SET:
fml52nl.dat 
12/15/93

AQUIFER TYPE: 
Unconfined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
lO-Dec-93 
OBS. WELL:
OW-152 R1

ESTIMATED PARAMETERS:
K = 0.006823 cm/sec 
yO = 48.49 cm

TEST DATA:
HO = 40.26 cm 
rc = 2.438 cm 
rw = 2.438 cm 
L = 253.9 cm 
b = 1.2192E+04 cm 
H = 253.9 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESU 
Version 1.10 L T S

12/15/93 14:02:5

TEST DESCRIPTION

Data set..................... fml52r2.dat
Data set. title.........Fort McCoy Hod 5
Company........................... Rust E & I
Project........................... 71842.200
Client.........................USACE
Location..................... Fozrt McCoy
Test date................... lO-Dec-93
Obs. well...................Ow-152 R2

Knowns and Constants:
No. of data points............................. 93
Radius of well casing............................. 2.438
Radius of well........................................... 2.438
Ac[uifer saturated thickness.......... .. 12190
Well screen length................................... 253.9
Static height of water in well............ 253.9
Log(Re/Rw)................................................... 3.1
A, B, C......................................................... 4.515,

■ J

0.737, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.4210E-003 +/"
yO = 4.6623E+001 +/“

Std. Error 
1.5552E-004 
1.0562E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 39
Number of estimated parameters----- 2
Degrees of freedom............................... 37
Residual mean......................................... 0.2869
Residual standard deviation............ 0.946



Residual variance.................................... 0.8949

el Residuals: 

Time Observed Calculated Residual Weight

1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996
10.5

10.998
11.496 

12
12.498
12.996

13.5
13.998
14.496 

15
15.498
15.996

16.5
16.998
17.496 

18
18.498
18.996

19.5
19.998 

21
21.996

35.235
30.998
27.554
24.78

22.281
20.147
18.227
16.52

15.057
13.807
12.558
11.521
10.638
9.8755
9.1135
8.443

7.8638
7.0104
6.7056
6.3398
5.8522
5.5474
5.1816
4.8768
4.6025
4.4196
4.1148
3.8405
3.6271
3.5357
3.3528
3.1699
3.0785
2.9566
2.7737
2.6822
2.5908
2.286

2.1946

32.74
29.979
27.422
25.109
22.992
21.03

19.257
17.633
16.129
14.768
13.523
12.369
11.326
10.371
9.4862
8.6862
7.9537
7.2752
6.6616
6.0998
5.5795
5.1089
4.6781
4.279

3.9181
3.5877
3.2816
3.0049
2.7515
2.5168
2.3045
2.1102
1.9301
1.7674
1.6183
1.4803
1.3554
1.1352

0.95184

2.4944 
1.0189 

0.13205 
-0.32901 
-0.71079 
-0.88306 
-1.0297 
-1.1127 
-1.0714 

-0.96092 
-0.96512 
-0.84785 
-0.68861 
-0.49543 
-0.37272 
-0.24326 

-0.089833 
-0.26478 
0.043973 
0.24002 
0.27269 
0.43843 
0.50353 
0.5978 

0.68435 
0.8319 

0.83316 
0.83561 
0.87565 

• 1.0189
1.0483 
1.0598 
1.1483 
1.1892 
1.1554 
1.202 

1.2354 
1.1508 
1.2427

1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

ISUAL MATCH PARAMETER ESTIMATES

%
Estimate

6.4210E-003
4.6623E+001

«««««««««<««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E & I Client: USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

TTTT I I I I I I I I I I I I I I I I I I I I L I

I I I I I I I I I I I I I I I I I I I I I I I I I I

Time (sec)

DATA SET:
fml52n2.dBt 
12/15/93

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rlce

TEST DATE:
lO-Dec-93
OBS. WELL:
Ow-152 R2

ESTIMATED PARAMETERS:
K = 0.00B421 Cm/SEC 
yO = .46.62 cm

TEST DATA:
HO = 35.23 cm 
rc = 2.438 cm 
rw = 2.438 cm 
L = 253.9 cm 
b = 1.2192E+04 cm 
H = 253.9 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

i L2/15/93 14:06:43

TEST DESCRIPTION

ata set.................... fml52r3.dat
ata set title.........Fort McCoy Mod 5

Conpany........................... Rust E & I
“Project........................... 71842.200
:iient....................... USACE
Location..................... Fort McCoy

-Test date................... lO-Dec-93
)bs. well................... Ow-152 R3

Knowns and Constants:
No. of data points................................... 85
Radius of well casing............................. 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................ 12190
Well screen length................................... 253.9
Static height of water in well............ 253.9
Log(Re/Rw)................................................... 3.1
A, B, C............................................. .. 4.515, 0.737, 0.000

ANALYTICAL METHOD

3ouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.1111E-003 +/-
yO = 4.0999E+001 +/“

Std. Error 
1.6331E-004 
7.8931E-001

DIALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
/eighted residual = residual * weight

Weighted Residual Statistics:
^Nvimber of residuals............................. 40
^^umber of estimated parameters.... 2

Degrees of freedom............................... 38
Residual mean......................................... 0.1429
Residual standard deviation............ 1.23
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Rust E & I USAGEClient;
Proiect No.: 71842.200 Fort McCoyLocation

Fort McCoy Moc 5
DATA SET;
fml52r3.dat

12/15/93d I I I I I I I I TTTTTE
AQUIFER TYPE: 
UnconfIned

SOLUTION METHOD:
BGUwer-Rice
TEST DATE;
lO-Dec-93
OBS. WELL:
Ow-152 R3

ESTIMATED PARAMETERS:
K = O.OOBlll ctn/sec 
yO = 41. cm

TEST DATA:
HO = 35.23 cm

2.43B cm

L = 253.9 cm
b = 1.2192E+04 cm

253.9 cm

I I I I I I I I I I I I I II I I I Nl I I I I I I I I0.01
40. 60.
Time (sec)



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS ■ M
Version 1.10 ^

12/16/93 14:09:0(

TEST DESCRIPTION

Data set..................... fml54rl.dat
Data set title.........Fort McCoy Mod 5
Company........................... Rust E & I
Project........................... 71842.200
Client.........................USACE
Location.....................Fort McCoy
Test date................... lO-Dec-93
Obs. well...................Ow-154 R1

Knowns and Constants:
No. of data points................................... 81
Radius of well casing............................ 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................ 12190
Well screen length................................... 207.6
Static height of water in well...........  207.6
Log(Re/Rw)........................................... .. 2.931
A, B, C......................................................... 4.065, 0.652, 0.000

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.8122E-002 +/-
yO = 5.6165E+001 +/-

Std. Error 
4.6442E-004 
1.0390E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals........................ 13
Number of estimated parameters.... 2
Degrees of freedom............................... 11
Residual mean......................................... 0.1283
Residual standard deviation............ 0.327



Residual variance.................................... 0.107

^iel Residuals:

Time

0.996
1.5

1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

Observed

29.169
20.33

14.387
10.333
7.3762
5.3645
4.0234
2.9566
2.286

1.7983
1.4021
1.1278

0.94488

Calculated

28.819
20.561
14.728
10.55

7.5268
5.3916
3.8621
2.7554
1.9737
1.4138
1.0087

0.72253
0.51756

Residual

0.35031
-0.23061
-0.34147
-0.21727
-0.15065

-0.027108
0.16127
0.20118
0.31227
0.3845
0.3934

0.40523
0.42732

Weight
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

TSUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 2.8122E-002

lyO = 5.6165E+001

:«««««««««««««««««««<»»»»»»»»»»»»»»»»»»»»



Rust E & I Client; USAGE

Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
DATA SET:
fml54rl.dat

100. -11 1 1111 11 1 111 11 1 i 1 1 1 1111 1 i 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1- 12/16/93

= - AQUIFER TYPE:
A - Unconfined

A - SOLUTION METHOD:
+ \

— Bouwer-Rlce
\ TEST DATE:

o 10. \ lO-Dec-93

- V — DBS. WELL;
- \

— Ow-154 R1
a — A —
0)

g
- \ ESTIMATED PARAMETERS;

M
d) Y K = 0.02B12 cm/sec
o \+ yO = 56.17 cm
Cv \+
^ 1
fr\ 1

\+
\ 4-

TEST DATA:
UJ ••rH

z \^+
\ 4- __ HO = 29.17 cm

Q \ ^+
\ 4-4- — rc = 2.43B cm'
\ ’ *\ — nw = 2.43B cm
\ ++++++ + L = 207.6 cm
\ + ++-f++++++ + + + + +“ b = 1.2192E+04 cm

_
H = 207.6 cm

\
+

0.1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i\i 1 1 1 1 1 1 1 1 1 1 11111111 111111111

C). 5. 10. 15. 20. 25.
Time (sec)



<«<««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 14:25:59

TEST DESCRIPTION

; Data set..................... fnl54r2.dat
Data set title..... Fort McCoy Mod 5
Company........................... Rust E & I
Project........................... 71842.200

_Client.........................USACE
Location..................... Fort McCoy

'-”est date................... lO-Dec-93
; bs. well................... OW-154 R2

^^owns and Constants:
No. of data points..................................  81
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190

! Well screen length.................................... 207.6
Static height of water in well............ 207.6
Log(Re/Rw).................................................... 2.931
A, B, C....................................................... 4.065, 0.652, 0.000

AN2LLYTICAL METHOD

f Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
I K = 2.8122E-002 +/“ 4.6436E-004

yO = 5.6164E+001 +/- 1.0389E+000

I ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
sighted residual = residual * weight

Weighted Residual Statistics:
Aiumber of residuals............................ 13

^ ^^umber of estimated parameters.... 2
Degrees of freedom............................... 11
Residual mean......................................... 0.1283
Residual standard deviation.............. 0.327



Residual variance....................

lodel Residuals:

Time Observed Calculated Residual Weight

0.996 29.169 28.819 0.35021 1
1.5 20.33 20.561 -0.23046 1

1.998 14.387 14.728 -0.34142 1
2.496 10.333 10.55 -0.21727 1 '

3 7.3762 7.5268 -0.15068 1
3.498 5.3645 5.3916 -0.027147 1 i
3.996 4.0234 3.8621 0.16123 1

4.5 2.9566 2.7554 0.20114 1
4.998 2.286 1.9738 0.31224 1 —
5.496 1.7983 1.4138 0.38447 1

6 1.4021 1.0087 0.39338 1
6.498 1.1278 0.72256 0.4052 1
6.996 0.94488 0.51758 0.4273 1

RESULTS FROM VISUAL CURVE MATCHING r

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 2.8122E-002
yO = 5.6164E+001

««««««««««««««««««««»»»»»»»»»»»»»»»»»»»>:



I. " (

Rust E I Client; USAGE
Proiect No.; 71842.200 Location; Fort McCoy

Fort McCoy Mod 5

111111 111111111 11111111 111 i 11111 I I I L I I I P

f+++
++++++++++++++++-

I I I I I I I I I \ I I I I I I I I I I II I I I I

20. 30.
Time (sec)

DATA SET;
fml54r3.dat
12/15/93

AQUIFER TYPE; 
Unconfined

SOLUTION METHOD; 
Bouwer-Rice

TEST DATE;
lO-Dec-93

DBS. WELL;
□w-154 R3

ESTIMATED PARAMETERS;
K = 0.02293 cm/sBc 
yO “ 13B.4 cm

TEST DATA;
HO = 24.29 cm 
rc = 2.43B cm 
rw .= 2.43B cm 
L = 207.B cm 
b = 1.2192E+04 cm 
H = 207.B cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS ■ M
Version 1.10 ^

12/15/93 14:36:5

TEST DESCRIPTION

Data set..................... fml55rl.dat
Data set title......... Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................ 09-Dec-93
Obs. well................... OW-155 R1

Knowns and Constants:
No. of data points................................... 13
Radius of well casing.................   2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................. 12190
Well screen length................................... 253.9
Static height of water in well............ 253.9
Log(Re/Rw)................................................... 3.1
A, B, C......................................................... 4.515, 0.737, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.7276E-002 +/-
yO = 3.6689E+001 +/“

Std. Error 
1.2722E-003 
1.9220E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics;
Number of residuals............................. 6
Number of estimated parameters.... 2
Degrees of freedom............................... 4
Residual mean......................................... 0.06095
Residual standard deviation............ 0.4543



Residual variance................................. 0.2064

ilel Residuails:

Time Observed Calculated Residual Weight

0.996 17.709 17.357 0.35247 1
1.5 11.369 11.884 -0.51513 1

1.998 7.8029 8.1739 -0.37102 1
- 2.496 5.8826 5.622 0.26057 1

3 4.0538 3.8494 0.20436 1
3.996 2.2555 1.8211 0.43445 1

k RESULTS FROM VISUAL CURVE MATCHING

ISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 2.7276E-002
yO = 3.6689E+001

«««««««««««««««««««<»»»»»»»»>»»»»»»»»»»»>
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Rust E I Client; USAGE

Project No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

I I I I hI I I I I I I I I I I I I I I I I I I I I I I

I I M I I I I I I I I II I I I I I I I I I I0.01
0. 2. 4. 6.

Time (sec)
8.

DATA SET:
fml55rl.dat
12/15/93

AQUIFER TYPE; 
Unconfined

SOLUTION METHOD: 
Bouwen-Rice

TEST DATE;
09-Dec-93
OBS. WELL:
□W-155 R1

ESTIMATED PARAMETERS:
K = 0.0272B cm/sec 
yO = 3B.59 cm

TEST DATA:
HO = 30.4B cm 
re = 2.43B cm 
rw = 2.43B cm 
L = 253.9 cm 
b = 1.2192E+04 cm 
H = 253.9 cm



«««««<««««««««««<««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 14:41:36

TEST DESCRIPTION

! )ata set..................... fml55r2.dat>ata set title.......... Fort McCoy Mod 5
Company.......................Rust E & I
“roject....................... 71842.200

i lient.........................USACE
Location..................... Fort McCoy

,-Test date................... 09-Dec-93
: )bs. well...................OW-155 R2

Knowns and Constants:
No. of data points................................... 79
Radius of well casing............................. 2.438
Radius of well........................  ............ 2.438
Aquifer saturated thickness................ 12190
Well screen length.......................... 253.9
Static height of water in well........... 253.9
Log(Re/Rw)................................................... 3.1
A, B, C • ••••••••••••••••••••••••••• 4.515, 0.737, 0.000

ANALYTICAL METHOD
’louwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

5TATISTICAL MATCH PARAMETER ESTIMATES

r!I I

u

Estimate 
1.9831E-002 +/- 
2.0024E+002 +/“

Std. Error 
8.0481E-004 
1.8748E+001

kNALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
HWumber of residuals............................  14
^Rumber of estimated parameters.... 2

Degrees of freedom............................... 12
Residual mean......................................... 0.2112
Residual standard deviation........... 0.8771



Residual variance......... .......................... 0.7693

Model Residuals:

Time Observed Calculated Residual Weight

3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996

30.175
22.891
16.063
12.588
8.8697
8.1991
5.5778
4.4501
3.2918
2.6213
3.9624
2.6213
1.5545
1.2802

29.614
22.559
17.129
13.048
9.9401
7.5473
5.7494
4.3797
3.3255
2.5333
1.9298
1.4653
1.1162
0.8503

0.561
0.33107
-1.066

-0.4603
-1.0704
0.6518

-0.17154
0.07033

-0.033635
0.088008

2.0326
1.156

0.43828
0.42986

1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 1.9831E-002
yo = 2.0024E+002

««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E I Client; USAGE
Project No.; 71842.200 Location; Fort McCoy

Fort McCoy Mod 5

11111 111111111 TTTT I I I I I I I I

I I I I I I I I I I I I I I I I I I II I I I I INI I I II I I I I I I I I I II I I II

10. 15.
Time (sec)

DATA SET;
fml55r2.dat
12/15/93

AQUIFER TYPE; 
Unconfined

SOLUTION METHOD;
Bouwer-Rice

TEST DATE;
09-0ec-93

OBS. WELL;
OW-155 R2

ESTIMATED PARAMETERS;
K = 0.019B3 cm/sec 
yO = 200.2 cm

TEST DATA;
HO = 30.IB cm 
rc = 2.438 cm 
rw = 2.43B cm 
L = 253.9 cm 
b = 1.2192E+04 cm 
H = 253.9 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 14:47:2

TEST DESCRIPTION

Data set..................... fml55r3.dat
Data set title......... Port McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
Obs. well...................OW-155 R3

Knowns and Constants:
No. of data points................................... 19
Radius of well casing............................. 2.475
Radius of well........................................... 2.475
Aquifer saturated thickness................. 12370
Well screen length................................... 257.7
Static height of water in well............ 257.7
Log(Re/Rw)................................................... 3.1
A, B, C......................................................... 4.515, 0.737, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.3363E-002 +/“
yO = 1.5635E+002 +/-

Std. Error 
5.0905E-004 
6.7473E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 17
Number of estimated parameters.... 2
Degrees of freedom.....................:.... 15
Residual mean......................................... 0.09075
Residual standard deviation............ 0.4891



Residual variance.................................... 0.2392

^del Residuals: 

Time

2.496 
3

3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996 
10.5

Observed

32.827
22.738
16.307
11.887
9.205

6.8885
5.0902
3.7186
2.7737
2.0117
2.5908
1.1278
0.762

0.4572
0.36576
0.18288
0.09144

Calculated

32.108
23.323
17.007
12.401
9.008

6.5684
4.7895
3.4791
2.5369
1.8498
1.3437

0.97981
0.71445
0.51898
0.37843
0.27594
0.20044

Residual

0.71932
-0.58506
-0.69982
-0.51359
0.19697
0.32009
0.30066
0.23944
0.2368

0.16185
1.2471

0.14795
0.04755

-0.06178
-0.012667
-0.093059

-0.109

Weight

1
1
1
1
1
1
1
1
1

■1

1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

3UAL MATCH PARAMETER ESTIMATES

Estimate 
K = 2.3363E-002
yO = 1.5635E+002

^«««««««««««««««««««<»»»»»»»»»»»»»»»»»»»»



Rust E I Client: USAGE

Proiect No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

100. d\l I M I 1111 11 I I I rm 111111111 I I I I I I I h

II1111111111II1111 II1111111 111111111 \i111111110.01
0. 5. 10. 15.

Time (sec)
20. 25.

DATA SET;
fml55r3.dat
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
09-Dec-93
OBS. WELL:
OW-155 R3

ESTIMATED PARAMETERS:
K = 0.0233B cm/sec 
yO = 156.4 cm

TEST DATA:
HO = 32.B3 cm 
rc = 2.475 cm 
rw = 2.475 cm 
L = 257.7 cm 
b = 1.2375E+04 cm 
H ° 257.7 cm



-_<<«««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

2/15/93

AQTESOLV RESULTS 
Version 1.10

14:54:59

TEST DESCRIPTION

ata set..................... fml56rl.dat
_ata set title......... Fort McCoy Mod 5
Company.......................Rust E & I
>roject....................... 71842.200
:iieht.........................USACE

Location..................... Fort McCoy
, "est date................... 09-Dec-93

lbs. well...................Ow-156 R1

Knowns and Constants:
No. of data points................................... 51
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 191.1
Static height of water in well............ 191.1
Log(Re/Rw)....................................................  2.862
A, B, C......................................................... 3.891, 0.621, 0.000

ANALYTICAL METHOD
“louwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

TATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.3496E-002 +/“
yO = 1.0649E+002 +/“

Std. Error 
6.2306E-004 
4.2401E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
reighted residual = residual * weight

Weighted Residual Statistics:
plumber of residuals............................. 17"vunber of estimated parameters----- 2

Degrees of freedom............................... 15
Residual mean......................................... 0.1322
Residual standard deviation. — ... 0.741



Residual variance.................................... 0.5491

Model Residuals: 

Time

1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996

Observed Calculated

38.588
26.761
20.818
17.465
12.863
10.272
7.3762
6.1265
4.6025
3.6271
2.6822
2.7737
2.0117
1.6154
1.1278

0.85344
0.85344

37.099
28.525
21.863
16.81

12.925
9.9061
7.6166
5.8562
4.4885
3.4511
2.6535
2.0337
1.5637
1.2023

0.92149
0.70852
0.54476

Residual

1.4882
-1,7635
-1.045

0.65517
-0.06217
0.36564

-0.24043
0.27025
0.11399
0.17602
0.02877
0.73994
0.44798
0.41315
0.20627
0.14492
0.30868

Weight
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 2.3496E-002
yO = 1.0649E+002

««««««««««««««««««««»»»»»»»»»»»»»»»»»»>»



Rust E «Sc I USAGEClient:

Proiect No.: 71842.200 Fort McCoyLocation

Fort McCoy Moc 5
DATA SET:
fml5Brl.dat

12/15/93TTTTTTT I I I I I I I I I I I I I I I I I Milt

AQUIFER TYPE:
Unconfined

SOLUTION METHOD; 
Bouwer-Rice

TEST DATE:
09-Dec-93

DBS. WELL:
0W-T5B R1

ESTIMATED PARAMETERS:
K = 0.0235 cm/sBC 
yO = 10B.5 cm

TEST DATA;
+ ++ ++ 3B.59 cm

2.43B cm
++ + + + 2.43B cm

191.1 cm
1.2192E+04 cm
191.1 cm

I I I I I I I I IMM II II I II I I II IIN II II0.01

Time (sec)



1
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AQTESOLV RESULTS 
Version 1.10

12/15/93 15:04:3‘

TEST DESCRIPTION

Data set..................... fml56r2.dat
Data set title......... Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
Obs. well................... OW-156 R2

Knowns and Constants:
No. of data points................................... 76
Radius of well casing.......................... 2.438
Radius of well............................................. 2.438
Aquifer saturated thickness.................. 12190
Well screen length..................................... 191.1
Static height of water in well............ 191.1
Log(Re/Rw).................................................... 2.862
A, B, C...................................................... 3.891, 0.621, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 2.0176E-002 +/“ 5.5053E-004
yO = 1.6771E+002 +/- 8.2488E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 19
Number of estimated parameters.... 2
Degrees of freedom........................... 17
Residual mean......................................... -0.04451
Residual standard deviation............. 0.9371



Residual variance....................

l^^el Residuals:

Time Observed Calculated Residual Weight

3 40.904 43.06 -2.1563 1
3.498 36.393 34.361 2.0325 1
3.996 28.895 27.418 1.4766 1

4.5 22.372 21.819 0.55295 1
4.998 17.77 17.411 0.35883 1
5.496 12.283 13.893 -1.6099 1

6 10.759 11.056 -0.29677 1
6.498 8.3515 8.8224 -0.47086 1
6.996 6.8275 7.0399 -0.21239 1

7.5 5.0902 5.6023 -0.51215 1
7.998 4.1453 4.4704 -0.32514 1
8.496 3.5662 3.5672 -0.0010593 1

9 2.6822 2.8388 -0.15653 1
9.498 2.225 2.2652 -0.040185 1
9.996 1.8288 1.8076 0.021241 1
10.5 1.2497 1.4384 -0.18876 1

10.998 1.3411 1.1478 0.1933 1
11.496 1.1582 0.91592 0.24232 1

12 0.97536 0.72888 0.24648 1

r RESULTS FROM VISUAL CURVE MATCHING

riSUAL HATCH PARAMETER ESTIMATES

Estimate
K = 2.0176E-002
yO = 1.6771E+002

:«««««««<««««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E ^ I Client: USAGE
Proiect No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

111111 111111111 I I L I I

-H- +

+++ +++-H-++4 ++ + +-H-++4

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
20. 30.
Time (sec)

DATA SET: 
fml5Br2.dat 
12/15/93

AQUIFER TYPE:
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
09-Dec-93

OBS. WELL:
0W-15B R2

ESTIMATED PARAMETERS:
K = 0.0201B cm/sec 
yO = 1B7.7 cm

TEST DATA:
HO = 40.9 cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 191.1 cm 
b = 1.2192E+04 cm 
H = 191.1 cm

L _.



_<«<««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

L2/15/93 15:08:59

TEST DESCRIPTION

ata set..................... fml56r3.dat
ata set title.........Fort McCoy Mod 5

Company.......................Rust E & I
“roject....................... 71842.200
lient........................ USACE

location..................... Fort McCoy
Test date................... 09-Dec-93
lbs. well...................Ow-156 R3

Knowns and Constants:
No. of data points................................... 80
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 191.1
Static height of water in well............. 191.1
Log(Re/Rw)...................................................   2.862
A, B, C............................................... .......... 3.891, 0.621, 0.000

ANALYTICAL METHOD

”ouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

ITATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.9465E-002 +/“
yO = 2.4440E+002 +/“

Std. Error 
5.0075E-004 
1.4910E+001

NALYSIS OF MODEL RESIDUALS
residual = calculated - observed 
reighted residual = residual * weight

Weighted Residual Statistics:
, ^umber of residuals................................ 13
IMumber of estimated parameters.... 2

' Degrees of freedom.............. .................... 11
Residual mean......................................... 0.06229
Residual standard deviation............ 0.6705



Idual variance.....................

Residuals:

ime Observed Calculated Residual Weight

4.5 34.29 34.166 0.12359 1
4.998 27.95 27.481 0.46902 1
5.496 20.848 22.104 -1.2557 1

6 18.837 17.732 1.1043 1
6.498 13.929 14.263 -0.33334 1
6.996 11.064 11.472 -0.40771 1

7.5 8.7478 9.2031 -0.45533 1
7.998 7.3152 7.4023 -0.087138 1
8.496 6.3703 5.9539 0.41638 1

9 4.3282 4.7764 -0.44824 1
9.498 4.1453 3.8418 0.30347 1
9.996 3.749 3.0901 0.65895 1
10.5 3.2004 2.4789 0.72145 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 1.9465E-002
yO = 2.4440E+002

««««««««««««««««««««»»»»»»»»»»»»»»»»»>»»
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Rust E Sc I Client: USAGE
Project No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

1111111 1111III-111111 11111111

++++++++++
+++

I it 111111 111111 i\i I 111111111
20. 30.
Time (sec)

DATA SET: 
fml5Br3.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwep-Rice
TEST DATE:
09-DBC-93
OBS. WELL:
Ow-156 R3

ESTIMATED PARAMETERS:
K = 0.01947 cm/sec 
yO = 244.4 cm

TEST DATA:
HO = 34.29 cm 
PC = 2.43B cm 
pw “ 2.43B cm 
L = 191.1 cm 
b = 1.2192E+04 cm 
H = 191.1 cm



««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

12/15/93 15:18:3;

TEST DESCRIPTION

Data set..................... fml57rl.dat
Data set title.........Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09~Dec-93
Obs. well............... OW-157 R1

Knowns and Constants:
No. of data points................................... 83
Radius of well casing.............................. 2.438
Radius of well............................................  2.438
Aquifer saturated thickness.................. 12190
Well screen length................................. 241.1
Static height of water in well.............. 241.1
Log(Re/Rw)..................................................... 3.056
A, B, C......................................................... 4.396, 0.713, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.5519E-002 +/"
yO = 6.3229E+001 +/~

Std. Error 
4.7303E-004 
2.1607E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............................. 18
Number of estimated parameters.... 2
Degrees of freedom............................... 16
Residual mean.................................. 0.04709
Residual standard deviation............ 0.8601



Residual variance.................................... 0.7397

^^^el Residuals: 

Time

1.5
1.998
2.496 

3
3.498
3.996

4.5
4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996

Observed

32.278
29.901
23.835
18.379
14.722
11.369
9.2354

7.62
6.1874
5.1206
4.2367
3.5662
3.109

2.6213
2.225

1.9507
1.7678
1.5545

Calculated

34.092
27.771
22.622
18.382
14.974
12.197
9.9112
8.0735
6.5766
5.3439
4.3531
3.546

2.8814
2.3471
1.9119
1.5536
1.2655
1.0309

Residual

-1.8137
2.13

1.2136
-0.0024083

-0.25174
-0.82821
-0.67574
-0.4535

-0.38911
-0.2233

-0.11637
0.020194

0.2276
0.27416
0.31312
0.39714
0.50232
0.5236

Weight
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

5UAL MATCH PARAMETER.ESTIMATES 

Estimate
K = 1.5519E-002
yO = 6.3229E+001

««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»
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Rust E & I Client: USAGE

Pnoject No.: 71842.200 Location: Fort McCoy

Fort McCoy Mod 5

100. I I l-K t-| I L TTTT

f++4 ++++

I I I I I I I I I I I l\l I I I I I I I I I I I I I I I I

20. 30.
Time (sec)

DATA SET: 
fml57rl.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice

TEST DATE:
09-DBC-93

QBS. WELL:
OW-157 R1

ESTIMATED PARAMETERS:
K = 0.01552 cm/sec 
yO = 63.23 ctn

TEST DATA:
HO = 32.2B cm 
rc = 2.43B cm 
rw = 2.43B cm 
L = 241.1 cm 
b = 1.2192E+04 cm 
H = 241.1 cm



««««««««««««««««««««»»»»»»»»»»»»»»>»>>»»»>

AQTESOLV RESULTS 
Version 1.10

L2/15/93 15:22:14

TEST DESCRIPTION

)ata set..................... fml57r2.dat
>ata set title.........Fort McCoy Mod 5

Company.......................Rust E & I
Project....................... 71842.200
:iient.......................US ACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
bs. well................... Ow-157 R2

Knowns and Constants:
No. of data points................................... 81
Radius of well casing............................. 2.438
Radius of well........................................... 2.438
Aquifer saturated thickness................  12190
Well screen length.................  ............... 241.1
Static height of water in well............ 241.1
Log(Re/Rw)................................................... 3.056
A, B, C......................................................... 4.396, 0.713, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.7735E-002 +/“
yO = 2.3213E+002 +/“

Std. Error 
2.3643E-004 
7.0928E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
t/eighted residual = residual * weight

Weighted Residual Statistics:
, ^^umber of residuals............................. 15; ^Number of estimated parameters.... 2

Degrees of freedom............................... 13
Residual mean......................................... 0.1028
Residual standard deviation............ 0.3629



Residual variance.................................... 0.1317

Model Residuals: 

Time Observed Calculated Residual Weight

3.996
4.5

4.998
5.496 

6
6.498
6.996

7.5
7.998
8.496 

9
9.498
9.996 
10.5

10.998

35.936
27.493
22.007
17.313
13.472
10.79

8.5649
6.5532
5.395

4.5415
3.6881
3.0175
2.5298
2.1336
1.8593

35.401
27.926
22.091
17.476
13.786
10.906
8.6272
6.8055
5.3837
4.2589
3.3596
2.6577
2.1024
1.6585
1.312

0.53485
-0.43297

-0.084932
-0.16338
-0.31369
-0.11572

-0.062295
-0.2523

0.011304
0.28265
0.32849
0.35984
0.42741
0.47511
0.54729

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 1.7735E-002
yO == 2.3213E+002

««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E «Sc I Client:' USAGE
Project No.; 71842.200 Fort McCoyLocation:

Fort McCoy Mod
DATA SET:
fml57r2.dat
12/15/93100. 111 111 I I I I 111 I I I 1111111 I 11111 I I 11 I I I H

AQUIFER TYPE; 
UncGnfined

SOLUTION METHOD:
Bouwen-Rlce
TEST DATE:
09-DEC-93

DBS. WELL;
Ow-157 R2

ESTIMATED PARAMETERS:
K = 0.01773 cm/sec 
yO = 232.1 cm

TEST DATA:
HO = 35.94 cm

2.43B cm
+-H-+++++-H- rw = 2.43B cm

f-H-+++++++++-H-H- 241.1 cm
1.2192E+04 cm

I I I I I I I I I I l\ I I I I I I I I I I I I I I I I I I

20. 30.
Time (sec)
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AQTESOLV RESULTS ^Version 1.10 &

12/15/93 15:35:4;

TEST DESCRIPTION

Data set..................... fml57r3.dat
Data set title..... Fort McCoy Mod 5
Company............. .........Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
Obs. well................... OW-157 R3

Knowns and Constants:
No. of data points................................... 98
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thiclcness.................. 12190
Well screen length.................. ................ 241.1
Static height of water in well............. 241.1
Log(Re/Rw)........................................   3.056
A, B, C......................................................... 4.396, 0.713, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8170E-002 +/-
yO = 1.7120E+002 +/-

Std. Error 
8.0707E-004 
1.4264E+001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Nvimber of residuals............................. 15
Number of estimated parameters.... 2
Degrees of freedom............................... 13
Residual mean................................   0.2595
Residual standard deviation............ 1.373



Residual variance.................................... 1.886

i ^^el Residuals:

Time Observed Calculated Residual Weight

3 42.977 40.302 2.6753 ■ 1

3.498 29.901 31.699 -1.7979 1
3.996 21.854 24.932 -3.0782 1

4.5 19.812 19.554 0.25832 1
4.998 15.21 15.38 -0.17026 1
5.496 12.344 12.097 0.2472 1

6 9.5402 9.4871 0.0531 1
6.498 8.1991 7.462 0.7371 1
6.996 6.6751 5.8692 0.80594 1

7.5 4.7549 4.603 0.15187 1
7.998 4.2672 3.6205 0.64674 1
8.496 3.5966 2.8476 0.749 1

9 3.0175 2.2333 0.78421 1
9.498 2.6213 1.7566 0.86469 1
9.996 2.347 1.3816 0.96533 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

^0 Estimate
1.8170E-002
1.7120E+002

««««««<««<«««««««««««»»»»»»»»»»»»»»»»»»»»
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Rust E & I Client: USAGE

Project No.; 71842.200 Location: Fort McCoy

Fort McCoy Mod 5
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0. 5. 10. 15. 20. 25.
Time (sec)

DATA SET: 
fml57r3.dat 
12/15/93

AQUIFER TYPE: 
Unconfined

SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
09-DEC-93

DBS. WELL:
OW-157 R3

ESTIMATED PARAMETERS:
K = 0.01B17 cm/sBC 
yO = 171.2 cm

TEST DATA;
HO = 42.9B cm 
rc = 2.43B cm 
nw = 2.43B cm 
L = 241.1 cm 
b = 1.2192E+04 cm 
H = 241.1 cm



<«<««««««««««««««««««»»»»»»»»»»»»»»»»»»»»

AQTESOLV RESULTS 
Version 1.10

.2/16/93 09:09:29

TEST DESCRIPTION

lata set..................... fml58rl.dat
lata set title........ Fort McCoy Mod 5

Company.......................Rust E & I
“roject....................... 71842.200
lient...................... .. USACE

Location......................... Fort McCoy
’’’est date...................... 09-Dec-93
bs. well...................... Ow-158 R1

Knowns and Constants:
No. of data points................................... 52
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 210.9
Static height of water in well............. 210.9
Log(Re/Rw).....................................   2.944
A, B, C......................................................... 4.100, 0.658, 0.000

ANALYTICAL METHOD
"ouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

TATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8326E-002 +/“
yO = . 8.6226E+001 +/”

Std. Error 
1.4054E-004 
1.0346E+000

NALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
eighted residual = residual * weight

Weighted Residual Statistics:
^umber of residuals............................  21^^^omber of estimated parameters.... 2

Degrees of freedom.............................. 19
Residual mean..................................... 0.04727
Residual standard deviation............ 0.1779



Residual variance

(odel Residuals: iTime Observed Calculated Residual Weight

2.496 28.407 28.638 -0.23014 1
3 23.409 22.923 0.48545 1

3.498 18.41 18.398 0.01219 1,
3.996 14.661 14.766 -0.10477 1

4.5 11.704 11.819 -0.115 1
4.998 9.3878 9.486 -0.098117 1
5.496 7.4676 7.6133 -0.14566 1

6 6.035 6.0941 -0.059054 1
6.498 4.7854 4.891 -0.10565 1
6.996 3.9319 3.9254 0.0064837 1

7.5 3.1394 3.1421 -0.0027076 1
7.998 2.5603 2.5218 0.038489 1
8.496 2.0117 2.024 -0.012296 1 ,

9 1.7069 1.6201 0.086772 1
9.498 1.4326 1.3003 0.13229 1
9.996 1.1278 1.0436 0.084187 1
10.5 1.0363 0.83534 0.20098 1

10.998 0.85344 0.67043 0.18301 1
11.496 0.762 0.53807 0.22393 1

12 0.64008 0.4307 0.20938 1
12.498

)
0.54864 0.34568 0.20296 1

RESULTS FROM VISUAL CURVE MATCHING m
VISUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 1.8326E-002
yO = 8.6226E+001

«««««««<«<«««««««««««»»»»»»»»»»»»»»»»»»»»



Rust E I Client: US ^CE
Proiect No.: 71842.200 Location: F ort McCoy

Fort McCoy Mod 5
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DATA SET:
fml5Brl.dat
12/16/93

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rlce
TEST DATE:
09-Dec-93

OBS. WELL:
0W-15B R1

ESTIMATED PARAMETERS:
K = 0.01B33 cm/sec 
yO = BB.23 cm

TEST DATA:
HO = 2B.41 cm 
rc = 2.A3B cm 
rw = 2.43B cm 
L = 210.9 cm 
b = 1.2192E+04 cm 
H = 210.9 cm
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AQTESOLV RESULTS 
Version 1.10

12/16/93 09:16:4;

TEST DESCRIPTION

Data set..................... fml58r2.dat
Data set title.........Fort McCoy Mod 5
Company.......................Rust E & I
Project....................... 71842.200
Client.........................USACE
Location..................... Fort McCoy
Test date................... 09-Dec-93
Obs. well...................OW-158 R2

Knowns and Constants:
No. of data points................................... 80
Radius of well casing.............................. 2.438
Radius of well............................................ 2.438
Aquifer saturated thickness.................. 12190
Well screen length.................................... 210.9
Static height of water in well............. 210.9
Log(Re/Rw).................................................... 2.944
A, B, C......................................... ................ 4.100,

I !

0.658, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.9364E-002 +/“
yO = 1.0838E+002 +/-

Std. Error 
3.9497E-004 
3.5694E+000

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
weighted residual = residual * weight

Weighted Residual Statistics:
Nximber of residuals............................  16
Number of estimated parameters.... 2
Degrees of freedom............................... 14
Residual mean......................................... 0.142
Residual standard deviation............ 0.5392



Residual variance.................................... 0.2907

del Residuals:

Time Observed Calculated Residual Weight

2.496 34.961 33.816 1.1446 1
3 25.938 26.729 -0.79051 1

3.498 20.452 21.187 -0.73445 1
3.996 16.337 16.793 -0.45606 1

4.5 13.076 13.274 -0.19798 1
4.998 10.485 10.521 -0.036334 1
5.496 8.382 8.3398 0.042249 1

6 6.7361 6.592 0.14412 1
6.498 5.4864 5.2251 0.26133 1
6.996 4.4196 4.1416 0.27799 1

7.5 3.5662 3.2736 0.29252 1
7.998 2.987 2.5948 0.39222 1
8.496 2.4994 2.0568 0.44259 1

9 2.1336 1.6257 0.50788 1
9.498 1.7374 1.2886 0.44874 1
9.996 1.5545 1.0214 0.53307 1

RESULTS FROM VISUAL CURVE MATCHING

TSUAL MATCH PARAMETER ESTIMATES 

Estimate
K = 1.9364E-002
yO = 1.0838E+002
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Rust E & I Client; USAGE

Proiect No.; 71842.200 Location Fort McCoy

Fort McCoy Moc 5
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Time (sec)

DATA SET;
fml5Br2.dat 
12/16/93

AQUIFER TYPE; 
Unconfined
SOLUTION METHOD; 
Bouwer-Rice
TEST DATE;
09-Dec-93
OBS. WELL;
0W-15B R2

ESTIMATED PARAMETERS;
K = 0.0193B cm/sec 
yO = 10B.4 cm

TEST DATA;
HO = 34.96 cm 
rc = 2.43B cm 
nw = 2.43B cm 
L = 210.9 cm 
b = 1.2192E+04 cm 
H = 210.9 cm
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AQTESOLV RESU 
Version 1.10 L T S

L2/16/93 09:20:23

TEST DESCRIPTION

)ata set..................... fml58r3.dat
)ata set title.........Fort McCoy Mod 5

Company.......................Rust E & I
“roject....................... 71842.200
lient.........................USACE

ijocation......................... Fort McCoy
Test date...................... 09-Dec-93
)bs. well...................... OW-158 R3

Knowns and Constants:
No. of data points.................. ................  78
Radius of well casing............................ 2.438
Radius of well........................................   2.438
Aquifer saturated thickness.................. 12190
Well screen length...................................   210.9
Static height of water in well...... 210.9
Log(Re/Rw)..................................................... 2.944
A, B, C....................................................... . 4.100, 0.658, 0.000

ANALYTICAL METHOD
’3ouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.7980E-002 +/“
yO = 2.3278E+002 +/“

Std. Error 
2.9908E-004 
9.1547E+000

UJALYSIS OF MODEL RESIDUALS

residual = calculated - observed 
eighted residual = residual * weight

Weighted Residual Statistics:
^^umber of residuals................................... 16
^tTumber of estimated parameters.... 2

Degrees of freedom............................... 14
Residual mean......................................... 0.07664
Residual standard deviation............ 0.4374
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Rust E & I Client: USAGE

Proiect No.: 71842.200 Location Fort McCoy

Fort McCoy Moc 5
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Time (sec)

DATA SET;
fml58r3.dat
12/16/93

AQUIFER TYPE; 
Unconfined
SOLUTION METHOD: 
Bouwer-Rice
TEST DATE;
og-Dec-93 
DBS. WELL;
0W-15B R3

ESTIMATED PARAMETERS:
K = 0.0179B cm/sec 
yO = 232.B cm

TEST DATA:
HO = 32.77 cm 
nc = 2.43B cm 
rw = 2.43B cm 
L = 210.9 cm 
b = 1.2192E-I-04 cm 
H = 210.9 cm



APPENDIX K ADDENDUM

WATER ELEVATION FORMS
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APPENDIX P ADDENDUM

TECHNICAL MEMORANDA: DATA QUALITY FOR 
LANDFILLS 7, 8, 9, AND 10

1. ROUND 1 GROUNDWATER SAMPLING
2. ROUND 2 GROUNDWATER SAMPLING
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1. ROUND 1 GROUNDWATER SAMPLING
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TECHNICAL MEMORANDUM

DATE: January 27, 1994

TO: Tim Kemmis
Greg Ruechel

FROM: Lisa Smith

RE: Organic Data Validation
RCRA Facility Investigation 
Fort McCoy Military Reservation

i i

U.-

I have assessed the data packages submitted to RUST E&I from Precision Analytical Lab, Inc. 
(PAL) and Enesco-Rocky Mountain Analytical Laboratory using procedures contained in the 
USEPA "National Functional Guidelines for Organic-Data Review," December 1990, and revised 
June 1991, and control limits as listed in Table 10-1 of the Quality Assurance Project Plan 
(QAPP), Addendum No. 3, for the RCRA Facility Investigation, November 1993. Level III 
quality data was accomplished for organic analyses throu^ following EPA methodology for 
volatiles, semi-volatiles, PCB/pesticides, organophosphorus pesticides, and herbicides. Raw data 
was not submitted by the laboratories; case narratives and quality control summary reports were 
evaluated. Results for the following QC parameters were evaluated during organic data review:

Holding time
Laboratory blanks
Surrogate spike recoveries
Matrix spike/matrix spike duplicate results
Internal standards
Field duplicates
Field blanks/trip blanks

The following sections discuss only noncompliances to QAPP/method criteria. If a QC parameter 
listed above is not discussed, QAPP/method criteria has been met.

1.0 Volatile Organics

Eighteen aqueous volatile samples were analyzed by SW-846 method 8240. Two of the 
samples were field duplicates (FMM5-LF7-OW146-02 and FMM5-LF9-OW152-02), two 
of the samples were field blanks (FMM5-LF7-OW146-04 and FMM5-LF9-OW152-04), 
and two of the samples were trip blanks (FMM5-TB05 and FMM5-TB07).

1.1 Laboratory Blanks

Acetone and methylene chloride were consistently detected in laboratory blanks. 
Concentrations of these compounds ranged from 5 ug/L to 12 ug/L for acetone and 4 ug/L
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to 8 ug/L for methylene chloride. Sample results within 10 times the concentrations of 
the laboratory blank are assumed to be false positives and were qualified B.

1.2 Field Duplicates

Two field duplicates (FMM5-LF7-OW146-02 and FMM5-LF9-OW152-02) were collected 
and analyzed for volatile organics. Volatile organic compounds were either not detected 
in the field duplicates or qualified due to blank contamination.

1.3 Field Blanks

Two field blanks (FMM5-LF7-OW146-04 and FMM5-LF9-OW152-04) were collected 
and analyzed for volatile organics. Toluene was detected in both field blanks at 3.0 ug/L 
and 1.7 ug/L, respectively. Toluene detects within five times the concentration of the 
field blank concentration were qualified B and include:

FMM5-LF7-OW145-01 
FMM5-LF8-OW147-01 
FMM5-LF9-OW152-01

FMM5-LF7-OW146-01 
FMM5-LF8-OW148-01 
FMM5-LF9-OW152-02

FMM5-LF7-OW146-02
FMM5-LF9-OW151-01
FMM5-LF10-OW158-01

1.4 Trip Blanks

Two trip blanks (FMM5-TB05 and FMM5-TB07) were associated with samples collected 
for volatile organic compounds. 1,2-Dichloropropane, 2-butanone, and chloroform were 
detected in trip blanks. 1,2-Dichloropropane and 2-butanone were not detected in the 
environmental samples. Chloroform was detected in only one of the trip blanks and 
samples associated with this trip blank did. not detect chloroform. Volatile organic 
compound results were not qualified due to trip blank contamination.

2.0 Semi-Volatile Organics

Sixteen aqueous samples were collected and analyzed for semi-volatile organic compounds 
by SW-846 method 8270. Two of the samples (FMM5-LF7-OW146-01 and 
FMM5-LF7-OW146-04) were mistakenly used for matrix spikes and the actual samples 
were not analyzed without the addition of the spiking compounds. The positive results 
reported for the spiked compound were qualified as rejected (R) since it is assumed these 
results are due to the addition of matrix spike compounds rather than being site derived.

2.1 Surrogates

Acid extractable surrogate recoveries were low for samples FMM5-LF8-OW147-01 and 
FMM5-LF8-OW148-01. The samples were re-extracted and reanalyzed with surrogate 
recoveries in control and results were not qualified.
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Sample FMM5-LF8-OW149-01 also had low surrogate recoveries:

!
! Surrogate Percent Recovery

2-Fluorobiphenyl
2-Fluorophenol
2-Chlorophenol-d4

36
18
27

Base neutral compounds were not qualified since only one surrogate (2-Fluorobiphenyl) 
was outside of the required limits; however, acid extractable compounds were qualified 
as estimated (J) and are considered to have a potential for low bias.

2.2 Matrix Spike/Matrix Spike Duplicates

Samples FMM5-LF7-OW146-01 and FMM5-LF7-OW146-02 were spiked for semi
volatile compounds. Acenaphthene exhibited a low matrix spike duplicate recovery 
(44 percent) for the spiked sample FMM5-LF7-OW146-02. Acenaphthene was qualified 
as estimated in the unspiked sample (FMM5-‘LF7-0W146-02) and is considered to have 
a potential for low bias.

2.3 Field Duplicates

Bis(2-ethylhexyl)phthalate was detected in field duplicate FMM5-LF9-OW152-02, 
however, results were qualified B due to the detection of this compound in the field blank, 
therefore, field duplicate precision was not evaluated.

2.4 Field Blanks

The field blank FMM5-LF9-OW152-04 was used to evaluate for possible field 
contamination since field blank FMM5-LF7-OW146-04 was analyzed as a matrix spike 
and results are unreliable. The field blank FMM5-LF9-OW152-04 had 35 ug/L of 
bis(2-ethylhexyl)phthalate. Sample results within five times the field blank concentration 
were qualified B. This indicates a possible problem with field contamination or 
equipment decontamination, however, bis(2-ethylhexyl)phthalate is also a common 
laboratory contaminant. Samples qualified include:

n

FMM5-LF9-OW151-01 
FMM5-LF10-OW156-01

3.0 PCB/Pesticides

FMM5-LF9-OW152-01
FMM5-LF10-OW157-01

FMM5-LF9-OW152-02 
FMM5-LF10-OW158-01

Sixteen aqueous samples were collected and analyzed for PCB/pesticides by SW-846 
method 8080. Two of the samples (FMM5-LF7-OW146-01 and FMM5-LF7-OW146-04) 
were mistakenly used for matrix spikes and the actual samples were not analyzed without 
the addition of the spiking compounds. PCB/pesticide spiking compounds were qualified
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as rejected (R) since the nondetect results reported for these compounds are unreliable and 
cannot be verified since a non-spiked sample was not analyzed.

3.1 Surrogates

Ten samples had low surrogate recoveries and were qualified as estimated (J) and are 
considered to have a potential for low bias.

FMM5-LF7-OW144-01 
FMM5-LF8-OW148-01 
FMM5-LF9-OW152-04 
FMM5-LF10-OW157-01

FMM5-LF7-0 W145-01 FMM5-LF8-OW147-01
FMM5-LF9-OW151-01 FMM5-LF9-OW152-01
FMM5-LF10-0 W15 5-01 FMM5-LF10-0 W156-01

Two samples (FMM5-LF8-OW149-01 and FMM5-LF9-OW152-02) exhibited very low 
surrogate recoveries (<10 percent) and the reported nondetects were rejected (R).

3.2 Matrix Spike/Matrix Spike Duplicates

Samples FMM5-LF7-OW146-01 and FMM5-LF7-OW146-04 were spiked and analyzed 
as an MS/MSD pair without analyzing the unspiked samples for PCB/pesticides. Since 
the MS and MSD are from different samples, the RPD cannot be evaluated, and since the 
unspiked samples were not analyzed, matrix spike results for these samples cannot be 
analyzed. Results for PCB/pesticide spiking compounds (gamma-BHC, heptachlor, aldrin, 
dieldrin, endrin, and 4,4’-DDT) were previously qualified as rejected (R) in samples 
FMM5-LF7-OW146-01 and FMM5-LF7-OW146-04, and further qualifications were not 
made.

4.0 Organophosphorus Pesticides and Herbicides

Sixteen aqueous samples were collected and analyzed by Enesco-Rocky Mountain 
Analytical Laboratory for organophosphorus pesticides and herbicides by S W-846 methods 
8140 and 8150, respectively. Two of the samples collected were field duplicates 
(FMM5-LF7-OW146-02 and FMM5-LF9-OW152-02) and two of the samples were field 
blanks (FMM5-LF7-OW146-04 and FMM5-LF9-OW152-04).

4.1 Surrogates

The surrogates listed in the QAPP for organophosphorus pesticide and herbicide analysis 
were not used. The surrogate compounds, chlormefos and ethyl pirimifos were used 
during organophosphorus pesticide analysis while the surrogate compound DCAA was 
used during herbicide analysis. Surrogate recoveries were within the 60 percent to 
150 percent recovery limits.
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4,2 Matrix Spikes/Matrix Spike Duplicates

Compounds used for spiking organophosphorus pesticide samples were different than 
those listed in the QAPP. Compounds used for organophosphorus pesticide spiking 
include diazinon, malathion, ethyl parathion, and methyl parathion; recoveries were within 
the laboratory required limits.

5.0 Overall Assessment
/

Samples were successfully analyzed with the exception of two PCB/pesticide samples, and 
matrix spiking compounds for two semi-volatile and PCB/pesticide samples. Two 
PCB/pesticide samples (FMM5-LF8-OW149-01 and FMM5-LF9-OW152-02) had very 
-low surrogate recoveries (<10 percent) and were qualified as rejected. Samples 
FMM5-LF7-OW146-01 and FNDVI5-LF7-OW146-04 were analyzed as matrix spikes 
during semi-volatile and PCB/pesticide analysis. Matrix spiking compounds for these two 
samples were qualified as rejected since the presence or absence of these compounds 
caimot be verified. In addition, some results were qualified as estimated (J) due to QC 
results which were outside the required limits.
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Fort McCoy

k
MEMORANDUM

DATE: February 1, 1994

TO: Tim Kemmis, Project Manager
Greg Ruechel, Project Chemist

FROM: Roxann Ruechel, Environmental Chemist

RE: Inorganic Data Validation for RCRA Facility Investigation
Fort McCoy Military Reservation 
RUST E&I Project No. 71842.402

1.0 INTRODUCTION

Analytical results for samples collected in accordance with the approved Fort McCoy RCRA 
Facility Investigation (RFI) have been reviewed and deviations from the Final Quality Assurance 
Project Plan (QAPP), Addendum No. 3, dated November 1993, are presented in this 
memorandum. The data package submitted to RUST E&I from Precision Analytical Laboratories 
(PAL) has been evaluated according to validation procedures outlined in the EPA guidance 
document "Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analysis," 
revised October 1989, using quality control limits referenced in Table 10-1 of the QAPP. CLP 
Level III quality data was performed following EPA methodologies for the Target Analyte List 
(TAL) metals, listed in Table 5-2 of the QAPjP, alkalinity, chloride, chemical oxygen demand 
(COD), fluoride, nitrate/nitrite, phosphate, sulfate, and total dissolved solids (TDS). Results for 
the following QC parameters were validated during the review process, as applicable:

Holding Time 
Laboratory Blanks 
Laboratory Control Samples (LCS)
Matrix Spikes/Matrix Spike Duplicates 
Laboratory Duplicates 
Field Blanks (Table 1)
Field Duplicates (Table 2)

A total of seventeen samples were collected and analyzed for metals and water quality parameters 
for Landfill Nos. 7, 8, 9, and 10. Two samples, FMM5-LF9-OW152-04 and 
FMM5-LF7-OW146-04, were Field Blanks and two samples, FMM5-LF9-0W152-02 and 
FMM5-LF7-OW146-02, were Field Duplicates of FMM5-LF9-OW152-01 and
FMM5-LF7-OW146-01, respectively.
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Fort McCoy

The following sections discuss only noncompliances to the QAPP/method standards. If a QC 
parameter is not discussed, the QAPP/method criteria has been met.

2.0 WATER QUALITY PARAMETERS

2.1 Holding Time

Required holding times are presented in Table 6-1 of the QAPjP.

The following samples, for Total Dissolved Solids (TDS), were analyzed 1-day over holding time 
(requirement; 7 days) and qualified estimated (J).

FMM5-LF10-OW155-01 
FMM5-LF10-OWI57-01 
FMM5-LF10-OW156-01 
FMM5-LF10-OW158-01

FMM5-LF9-OW151-01 
FMM5-LF9-OW152-01 
FMM5-LF9-OW152-02

; !

Sample FMM5-LF9-OW152-04 was qualified estimated and not detected (UJ). It also was 
analyzed 1-day over holding time for TDS.

2.2 Laboratory Control Samples (LCS)

LCS requirements for water quality parameters were not listed in Table 10-1 of the QAPP. The 
laboratory, PAL, provided the necessary quality control information to validate the data. All 
LCS’ were within the laboratories required ranges.

2.3 Matrix Spikes

PAL does not analyze for alkalinity matrix spikes, therefore,.no validation codes could be applied 
to the data.

All other water quality matrix spikes, according to Table 10-1 of the QAPP, were within the 
required range of 80-120 percent recovery.

3.0 METALS ANALYSIS .

3.1 Holding Time

Required holding times are presented in Table 6-1 of the QAPjP.

The following samples, for total mercury, were analyzed 3 days over holding time (requirement: 
28 days) and qualified estimated and not detected (UJ).

FMM5-LF10-OW155-01
FMM5-LF10-OW157-01
FMM5-LF10-OW156-01
FMM5-LF10-OW158-01

FMM5-LF9-OW151-01 
FMM5-LF9-OW152-02 
FMM5-LF9-OW152-04
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Fort McCoy

k
Sample FMM5-LF9-0W152-01 was also analyzed 3 days over holding time for total mercury and 
was qualified estimated (J).

The following samples, for total mercury, were analyzed 2 days over holding time and qualified 
estimated and not detected (UJ).

FMM5-LF8-OW149-01 
FMM5-LF7-OW144-01

FMM5-LF7-OW146-04 
FMM5-LF7-OW146-01

The following samples, for total mercury, were analyzed 2 days over holding time and qualified 
estimated (J).

FMM5-LF8-OW148-01
FMM5-LF8-OW147-01

FMM5-LF7-OW145-01 
FMM5-LF7-OW146-02

L _

3.2 Laboratory Blanks

The reporting limits PAL listed on the final reports, met the method detection limits provided in 
the QAPjP except for the following analytes;

-■ Analvte OAPiP Limit PAL Limit

Iron 0.100 mg/1 0.200 mg/1
r — Silver 0.025 mg/1 0.040 mg/1
1 Thallium 0.010 mg/1 0.050 mg/1
• Zinc 0.020 mg/1 0.050 mg/1

Chromium, cobalt, copper, and silver were detected in the laboratory method blank at 
concentrations of 0.009 mgA, 0.005 mg/1, 0.058 mg/1, and 0.066 mg/1 respectively. Sample 
results within ten times the concentrations of the laboratory blank are assumed false positives and 
were qualified B.

3.3 Laboratory Control Samples (LCS)

The LCS’ reported in the quality summary from PAL reported limit ranges of 90-110 percent. 
This was found to be a reporting error, the actual LCS limits used for the project were 
80-120 percent recovery, except for silver and antimony which have no control limits. The only 
analyte out of this range was potassium, at 79 percent recovery.

Three samples, FMM5-LF10-OW155-01, FMM5-LF9-OW152-04, and FMM5-LF7-OW146-04 
were qualified estimated and not detected (UJ) for the slightly low potassium recovery.

The following samples, for potassium, were qualified estimated (J) for the low recovery.

FMM5-LF10-OW157-01 
FMM5-LF10-OW156-01 
FMM5-LF10-OW158-01

FMM5-LF8-OW147-01 
FMM5-LF8-OW149-01 
FMM5-LF7-OW144-01
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FMM5-LF9-OW151-01 
FMM5-LF9-OW152-01 
FMM5-LF9-OW152-02 
FMM5-LF8-OW148-01

FMM5-LF7-OW145-01 
FMM5-LF7-OW146-02 
FMM5-LF7-OW146-01

3.4 Matrix Spikes/Matrix Spike Duplicates

The following samples had high matrix spike duplicate recoveries of 194/196 percent, for 
aluminum and were qualified estimated (J). These samples may have a potential for a high bias.

FMM5-LF10-OW155-01 
FMM5-LF10-OW157-01 
FMM5-LF10-OW156-01

FMM5-LF10-OW158-01
FMM5-LF9-OW151-01

The following samples had low matrix spike recoveries of 41.2/41.6 percent and 
46.2/45.4 percent, for silver and were qualified estimated and not detected (UJ). These samples 
have a potential for a low bias.

FMM5-LF10-OW155-01 
FMM5-LF10-OW157-01 
FMM5-LF10-OW156-01 
FMM5-LF10-OW158-01 
FMM5-LF9-OW152-01 
FMM5-LF9-OW152-02 
FMM5-LF9-OW152-04

FMM5-LF8-OW148-01 
FMM5-LF8-OW147-01 
FMM5-LF8-OW149-01 
FMM5-LF7-OW144-01 
FMM5-LF7-OW145-01 
FMM5-LF7-OW146-02

The following samples had low matrix spike/matrix spike recoveries of 41.2/41.6 percent and 
46.2/45.4 percent, for silver and were qualified estimated (J). These samples have a potential for 
a low bias.

FMM5-LF9-OW151-01
FMM5-LF7-OW146-04

FMM5-LF7-OW146-01

3.5 Laboratory Duplicates

A high Relative Percent Difference (RPD) was reported for silver and copper, and the validation 
criteria of + MDL was used for sample values <5X MDL. All samples were qualified estimated 
(J) for both silver and copper due to this high RPD.

The following samples were qualified estimated (J) for cadmium, nickel, and vanadium, due to 
the RPD being out of the +20 percent range.

FMM5-LF10-OW155-01 
FMM5-LF10-OW157-01 
FMM5-LF10-OW156-01

FMM5-LF10-OW158-01 
FMM5-LF9-OW151-01
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4.0 FIELD BLANKS

Field Blank data is reported in Table 1.

Field Blank, FMM5-LF9-OW152-04, had positive results for the following parameters: sulfate, 
beryllium, calcium, cobalt, chromitim, copper, magnesium, nickel, vanadium, and zinc. 
Associated samples, FMM5-LF9-OW152-01 and FMM5-LF9-OW152-02, having detections 
wdthin ten times the concentration of the field blank concentrations, are assumed false positives 
and were qualified B.

Field Blank, FMM5-LF7-OW146-04, had positive results for the follovvdng parameters: 
alkalinity, sulfate, TDS, silver, beryllium, calcium, cadmium, cobalt, chromium, copper, 
magnesium, sodium, lead, thallium, vanadium, and zinc. Associated samples, 
FMM5-LF7-OW146-01 and FMM5-LF7-OW146-02, having detections within ten times the 
concentration of the field blank concentrations, are assumed false positives and were qualified B.

5.0 FIELD DUPLICATES

u.

I 1

Field duplicate data is reported in Table 2.

Field duplicate RPD limits, supplied in Table 10-1 of the QAPjP, are listed as <40 percent for 
the TAL metals and <30 percent for the water quality parameters.

Field duplicate pair FMM5-LF9-OW152-01/02, have many analytes out of this range. The RPDs 
range from 0 to 142 percent. There is no clear indication of a reason for this discrepancy in 
duplicates.

RPDs for field duplicate pair FMM5-LF7-OW146-01/02, ranged from 0 to 67 percent. The only 
analytes out of the required limits were: aluminum, cobalt, lead, and zinc.

6.0 OVERALL ASSESSMENT
■■

Samples were qualified as estimated (J) or estimated and no detection (UJ) due to noncompliant 
quality control/quality assurance results. Several samples were qualified B due to either the 
method blank or field blank contamination. Results qualified as estimated are usable, however, 
there is a potential for sample bias, either low or high, associated with the sample results.

Sixteen analytes were detected in Field Blank FMM5-LF7-OW146-04. A good number of these 
positive results could be due to the fact the laboratory reported lower detection limits than the 
ones listed in Table 5-2 of the QAPjP. However, it also should be noted that several of these 
analytes reported results significantly higher than the detection limit.
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TABLE 1

FIELD QUALITY CONTROL BLANKS - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY

Field Quality Control Sample Analyte Detected Concentration Results Qualified

FMM5-LF9-OW152-04 Sulfate 2.0 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Beryllium 0.001 mg/L Associated samples did not detect
Beryllium.

Calcium 2.0 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Cobalt 0.004 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Chromium 0.006 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Copper 0.012 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B ||

Magnesium 0.080 mg/L Not qualified - associated samples >10x 
blank concentration

Nickel 0.009 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Vanadium 0.003 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Zinc 0.22 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B
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TABLE 1 (Continued)

FIELD QUALITY CONTROL BLANKS - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY

Field Quality Control Sample Analyte Detected Concentration Results Qualifled

FMM5-LF7-OW146-04 Alkalinity 5.0 mg/L Not qualified - associated samples >10x 
blank concentration

Sulfate 2.0 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Total Dissolved 
Solids

160 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Beryllium 0.001 mg/L Associated samples did not detect
Beryllium

Cadmium 0.008 mg/L Associated samples did not detect
Cadmium

Calcium 2.5 mg/L Not qualified - associated samples >10x 
blank concentration

Chromium 0.012 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Cobalt 0.005 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Copper 0.044 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Lead 0.0033 mg/L Associated sample concentration within
1 Ox field blank concentration - qualified B
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TABLE 1 (Continued)

FIELD QUALITY CONTROL BLANKS - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY

Field Quality Control Sample Analyte Detected Concentration Results Qualified

FMM5-LF7-OW146-04 Magnesium 0.096 mg/L Not qualified - associated samples >10x 
blank concentration

Silver 0.37 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B

Sodium 0.24 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B ||

Thallium 0.058 mg/L Associated samples did not detect Thallium

Vanadium 0.005 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B ||

Zinc 0.31 mg/L Associated sample concentration within 
lOx field blank concentration - qualified B
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TABLE 2

FIELD DUPLICATE PRECISION - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY

Sample Sample Duplicate Analyte Detected Sample Result Field Duplicate
Result

RPD

FMM5-LF9-OW152-01 FMM5-LF9-OW152-02 Alkalinity 26 mg/L 26 mg/L 0

Chloride 1.5 mg/L 1.0 mg/L 40*

Phosphate, Total 1.7 mg/L 0.5 mg/L 109*

Sulfate 5.8 mg/L 6.3 mg/L 8

Total Dissolved solids 540 mg/L 190 mg/L 96*

Aluminum 19 mg/L 5.6 mg/L 109**

Arsenic 0.018 mg/L 0.0042 mg/L 124**

Barium 0.20 mg/L 0.079 mg/L 87**

Calcium 14 mg/L 9.9 mg/L 34

Chromium 0.042 mg/L 0.018 mg/L 80**

Cobalt 0.019 mg/L 0.009 mg/L 71**

Copper 0.10 mg/L 0.017 mg/L 142**

Iron 48 mg/L 13 mg/L 115*+

Lead 0.055 mg/L 0.012 mg/L 128**

Magnesium 5.4 mg/L 3.5 mg/L 43**

Manganese 0.46 mg/L 0.25 mg/L 59**

Mercury
(D.L. = 0.0002 mg/L)

0.00031 mg/L ND ~
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TABLE 2 (Continued)

FIELD DUPLICATE PRECISION - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY

Sample Sample Duplicate Analyte Detected Sample Result Field Duplicate
Result

RPD

FMM5-LF9-OW152-01 FMM5-LF9-OW152-02 Nickel 0.060 mg/L 0.15 mg/L 86**

Potassium 5.2 mg/L 1.9 mg/L 93+*

Sodium 3.5 mg/L 3.5 mg/L 0

Thallium 0.077 mg/L 0.064 mg/L 18

Vanadium 0.043 mg/L 0.012 mg/L 113**

Zinc 0.56 mg/L 0.22 mg/L 87**

FMM5-LF7-OW146-01 FMM5-LF7-OW146-02 Alkalinity 150 mg/L 150 mg/L 0

Chloride 2.5 mg/L 3.0 mg/L 18

Chemical Oxygen 
Demand

16 mg/L 12 mg/L 29

Nitrate/Nitrite 0.60 mg/L 0.59 mg/L 2

Sulfate 9.4 mg/L 9.1 mg/L 3

Total Dissolved Solids 180 mg/L 230 mg/L 24

Aluminum 0.31 mg/L 0.20 mg/L 43**

Barium 0.20 mg/L 0.20 mg/L 0

Calcium 29 mg/L 26 mg/L 11

Chromium 0.005 mg/L 0.007 mg/L 33

Cobalt 0.005 mg/L 0.003 mg/L '50**
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TABLE 2 (Continued)

FIELD DUPLICATE PRECISION - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY

Sample Sample Duplicate Analyte Detected Sample Result Field Duplicate
Result

RPD

FMM5-LF7-OW146-01 FMM5-LF7-OW146-02 Copper
(D.L. =0.010 mg/L)

0.023 mg/L ND -

Iron 0.44 mg/L 0.32 mg/L 32

Lead 0.0046 mg/L 0.0023 mg/L 67**

Magnesium 16 mg/L 16 mg/L 0

Manganese 0.21 mg/L 0.22 mg/L 5

Mercury
(D.L. = 0.0002 mg/L)

ND 0.00036 mg/L -

Potassium 20 mg/L 19 mg/L 5

■

Silver
(D.L. = 0.040 mg/L)

0.19 mg/L ND -

Sodium 1.5 mg/L 1.5 mg/L 0

Vanadium
(D.L. = 0.003 mg/L)

0.0030 mg/L ND

Zinc 0.59 mg/L 0.30 mg/L 65**

Notes: ND - Not Detected
* - Exceeds Water Quality field duplicate RPD Limit (<30%)
♦* - Exceeds TAL Metals field duplicate RPD Limit (<40%)
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TECHNICAL MEMORANDUM

DATE: September 14, 1994

TO: Tim Kemmis, Project Manager
Greg Ruechel, Project Chemist

FROM: Lisa Smith, Environmental Chemist

RE: Organic Data Validation
Fort McCoy MODS Interim Monitoring 
Fort McCoy Military Reservation

r~,

I have assessed the data packages submitted to RUST E&I from Continental Analytical Services 
(CAS) using procedures contained in the USEPA "National Functional Guidelines for Organic 
Data Review," December 1990 and revised June 1991; and control limits as listed in the Final 
Quality Assurance Project Plan (QAPP) Addendum No. 4 for the Fort McCoy RFI, July 1994. 
Level III quality data was accomplished for analyses through following EPA methodology for 
volatiles, semivolatiles, organochlorine PCB/pesticides, organophosphorus pesticides, and 
herbicides. Results for the following QC parameters were evaluated during data review:

Holding Time
Laboratory Blanks
Surrogate Spike Recoveries
Matrix Spike/Matrix Spike Duplicate Results
Laboratory Control Samples/Laboratory Control Sample Duplicates
Field Duplicates
Field Blanks/Trip Blanks

The following sections discuss only noncompliances to QAPP/method criteria. If a QC parameter 
listed above is not discussed, QAPP/method criteria has been met.

1.0 VOLATILE ORGANICS

Nineteen aqueous samples were analyzed for volatile organics by SW-846 Method 8240 (CDAP 
listed SW-846 Method 8260). Two of the samples were field duplicates (FM94-LF7-OW146-02 
and FM94-LF9-OW152-02), two of the samples were field blanks (FM94-LF7-OW146-04 and 
FM94-LF9-OW152-02), and two of the samples were trip blanks (FM94-TB03 and FM94-TB05). 
QAPP/method non-compliances were not found during volatile organics data review.
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2.0 SEMIVOLATILE ORGANICS

Seventeen aqueous samples were analyzed for semivolatile organics by SW-846 Method 8270. 
Two of the samples were field duplicates (FM94-LF7-OW146-02 and FM94-LF9-OW152-02), 
and two of the samples were field blanks (FM94-LF7-OW146-04 and FM94-LF9-OW152-04).

2.1 LABORATORY CONTROL SAMPLE/LABORATORY CONTROL SAMPLE 
DUPLICATES (LCS/LCSD)

Two laboratory control samples (940729LCS2 and 940803LCS1) had low 1,2,4-trichlorobenzene 
recoveries and high RPDs. The associated sample results were qualified as estimated (UJ) and 
are considered to have a potential for low bias. They include:

FM94-LF7-OW144-01 
FM94-LF7-OW145-01 
FM94-LF7-OW146-01 
FM94-LF7-OW146-02 
FM94-LF7-OW146-04 
FM94-LF8-OW147-01

FM94-LF8-OW148-01 
FM94-LF8-OW149-01 
FM94-LF9-OW151-01 
FM94-LF9-OW152-01 
FM94-LF9-OW152-02 
FM94-LF9-OW152-04

FM94-LF10-OW151-01
FM94-LF10-OW155-01
FM94-LF10-OW156-01
FM94-LF10-OW157-01
FM94-LF10-OW158-01

3.0 ORGANOCHLOREVE PCB/PESTICIDES

Seventeen aqueous samples were analyzed for organochlorine PCB/pesticides by SW-846 
Method 8080. Two of the samples were field duplicates (FM94-LF7-OW146-02 and 
FM94-LF9-OW152-02), and two of the samples were field blanks (FM94-LF7-OW146-04 and 
FM94-LF9-OW152-04). QAPP/method noncompliances were not found during organochlorine 
PCB/pesticide data review.

4.0 ORGANOPHOSPHOROUS PESTICIDES

Seventeen aqueous samples were analyzed for organophosphorous pesticides by SW-846 
Method 8141. Two of the samples were field duplicates (FM94-LF7-OW146-02 and 
FM94-LF9-OW152-02), and two of the samples were field blanks (FM94-LF7-OW146-04 and 
FM94-LF9-OW152-04).

4.1 SURROGATES

The surrogate recovery for sample FM94-LF10-OW157-01 was below the QAPP limits of 41 to 
112 percent recovery (30 percent recovery was reported). Organophosphorus pesticide results for 
sample FM94-LF10-OW157-01 were qualified as estimated (UJ) due to the low surrogate 
recovery and are considered to have a potential for low bias.
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5.0 HERBICTOES

Seventeen samples were analyzed for herbicides by SW-846 Method 8150. Two of the samples 
were field duplicates (FM94-LF7-OW146-02 and FM94-LF9-OW152-02), and two of the samples 
were field blanks (FM94-LF7-OW146-04 and FM94-LF9-OW152-04).

5.1 HOLDING TIMES

Seven samples were re-extracted/reanalyzed due to low surrogate recoveries. These seven 
samples were re-extracted 2 to 3 days over holding. Herbicide results for these seven samples 
were qualified as estimated (UJ) and are considered to have a potential for low bias due to losses 
which may have occurred due to constituent degradation during the prolonged holding time. 
Results qualified as discussed above include the following re-extracted samples:

FM94-LF7-OW146-01 
FM94-LF8-OW147-01 
FM94-LF8-OW148-01 
FM94-LF9-OW151-01

FM94-LF9-OW152-04 
FM94-LF10-OW155-01 
FM94-LF10-OW157-01

5.2 SURROGATES

Seven herbicide samples had low surrogate recoveries. These seven samples were 
re-extracted/reanalyzed with surrogate recoveries in control. The results reported for the original 
analyses were qualified as estimated (UJ) and are considered to have a potential for low bias. 
These seven samples are listed under Section 5.1.

5.3 MATRIX SPIKES/MATRIX SPIKE DUPLICATES

The matrix spike duplicate (MSD) had low recoveries for 2,4-D and 2,4,5-TP and the MSD 
recovery for 2,4,5-T was very low (4 percent) for the extraction group dated August 1, 1994. 
Sample results associated with this extraction group were qualified as estimated (UJ) for 2,4-D 
and 2,4,5-TP and rejected (R) for 2,4,5-T results. The RPDs for these three herbicides were also 
elevated for the MS/MSD associated, with the extraction group dated August 1, 1994. The 
samples qualified as discussed above include;

FM94-LF8-OW149-01 
FM94-LF9-OW152-01

FM94-LF9-OW152-02 
FM94-LF10-OW156-01

In addition, the analyst failed to add the matrix spike solution for the MS sample extracted 
August 2, 1994. The MSD analyzed with this extraction group was in control. Associated 
samples should be considered as estimated due to the lack of matrix spike recovery data. Seven 
of the associated samples were previously qualified; therefore, only the two remaining samples 
(FM94-LF10-OW154-01 and FM94-LF10-OW158-01) were qualified.
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6.0 OVERALL ASSESSMENT

Samples collected in association with the Fort McCoy MODS interim monitoring were 
successfully analyzed and are acceptable for project use with the exception of four 2,4-D results. 
The 2,4-D matrix spike duplicate recovery was very low (4 percent) for samples extracted 
August 1, 1994; therefore, associated results were rejected. In addition, results were qualified 
as estimated (UJ) due to noncompliant QC results. Results qualified as estimated are usable, 
however, sample bias may be associated with these analytical results.
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TECHNICAL MEMORANDUM

DATE:

TO:

FROM:

RE:

October 5, 1994

Tim Kemmis, Project Manager 
Greg Ruechel, Project Chemist

Roxann Ruechel, Environmental Chemist

Inorganic Data Validation Memorandum for 
RCRA Facility Investigation 
Fort McCoy Military Reservation 
Mod 5, Round 2 Sampling Event

1.0 INTRODUCTION

Analytical results submitted to RUST E&I from Continental Analytical Services, Inc. (CAS), 
collected during the Round 2 sampling event conducted in July 1994, have been assessed using 
procedures contained in the USEPA "Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analysis," October 1989, and control limits as listed in Table 10-1 of the Final 
Quality Assurance Project Plan (QAPjP), Addendum No. 4, for the RCRA Facility Investigation 
(RFI). Level HI quality data was accomplished following USEPA methodologies for analyses of 
Target Analyte List (TAL) metals, dissolved metals, alkalinity, chemical oxygen demand (COD), 
chloride, fluoride, phosphate, nitrate+nitrite, sulfate, and total dissolved solids (TDS). Results for 
the following quality control (QC) parameters were evaluated during the data review:

• Holding Time
• Laboratory Blanks
• Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD)
• Matrix Spikes/Matrix Spike Duplicates (MS/MSD)
• Laboratory Duplicates/Relative Percent Difference (RPD)
• Field Blanks (Table 1)
• Field Duplicates (Table 2)

A total of 17 samples were collected and analyzed for metals and water quality parameters for 
Landfill Nos. 7, 8, 9, and 10. Two samples, FM94-LF7-OW146-04 and FM94-LF9-OW152-04, 
were Field Blanks, and two samples, FM94-LF7-OW146-02 and FM94-LF9-OW152-02, were Field 
Duplicates ofFM94-LF7-OW146-01 and FM94-LF9-OW152-01, respectively.

The following sections discuss only noncompliances to the QAPjP/method SOP criteria. If a QC 
parameter listed above is not discussed, QAPjP/method criteria has been met.
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2.0 WATER QUALITY PARAMETERS

Two analytes were reported using different methods than those listed in the QAPjP. They are: 

Analyte Required Method Method Reported

Chloride
Orthophosphate

2.1 HOLDING TIMES

SW846 9252 
EPA 365.4

Std. Methods 4500-Cl-B 
EPA 365.1

Several samples exceeded the 7-day holding time for total dissolved solids (TDS) by one day, and one 
sample exceeded the 48-hour holding time for orthophosphate by 24 hours. Samples were qualified 
as estimated (J) due to the holding time exceedances and are listed below:

FM94-LF8-OW147-01 
FM94-LF10-OW158-01 
FM94-LF9-OW151-01 
FM94-LF10-OW154-01 
FM94-LF9-OW152-04

FM94-LF10-OW155-01
FM94-LF8-OW148-01
FM94-LF7-OW146-02
FM94-LF7-OW146-04

TDS:

FM94-LF8-OW149-01 
FM94-LF9-OW152-01 
FM94-LF10-OW156-01 
FM94-LF9-OW152-02 
FM94-LF10-OW157-01

Orthophosphate:

FM94-LF9-OW152-04

Results qualified as estimated due to holding time exceedances are considered to have a potential for 
low bias.

2.2 LABORATORY CONTROL SAMPLES/LABORATORY CONTROL SAMPLE 
DUPLICATES (LCS/LCSD)

LCS/LCSD requirements for water quality parameters were not listed in the Internal QC Checks and 
Acceptance Criteria, Table 10-1, of the QAPjP. The laboratory, CAS, provided the necessary quality 
control information to validate the data. All LCS/LCSDs were within the laboratory's required 

ranges.

2.3 MATRIX SPIKES/MATRIX SPIKE DUPLICATES (MS/MSD)

One chemical oxygen demand (COD) MSD had a high RPD recovery of 31 percent (QC limit = 
<20 percent). Sample FM94-LF7-OW145-01 had a positive result and was qu^ified estimated (J).

D: \TRAmMEMOS\FORTMlUJ(B. October 1994



3.0 TAL METALS

3.1 MATRIX SPIKES/MATRIX SPIKE DUPLICATES (MS/MSD)

A high MSD RPD was reported for Mercury, Total, 22 percent (QC limit = <20 percent). The 
following samples were qualified estimated (J);

FM94-LF7-OW146-01 
FM94-LF8-OW149-01 
FM94-LF9-OW152-01 
FM94-LF10-OW156-01 
FM94-LF9-OW152-02

FM94-LF10-OW157-01
FM94-LF8-OW147-01
FM94-LF10-OW158-01
FM94-LF9-OW151-01
FM94-LF10-OW154-01

FM94-LF9-OW152-04
FM94-LF10-OW155-01
FM94-LF8-OW148-01

QC Batch No. 2 for mercury, soluble, reported no Percent Recoveries or RPDs. The reason given 
by the laboratory was "matrix interference". An estimated (J) qualifier code was assigned to the 
following samples:

FM94-LF9-OW151-01 
FM94-LF9-OW152-01 
FM94-LF9-OW152-02 
FM94-LF9-OW152-04

3.2 QUANTITATION

One sample, FM94-LF8-OW147-01, reported a higher reporting limit for thallium (ND (0.010 mg/1)), 
than the limit listed in the QAPjP (0.002 mg/1). The laboratory reported matrix interferences.

4.0 FIELD BLANKS

Field Blank data is reported in Table 1.

Field Blank, FM94-LF7-OW146-04, had positive results for the following parameters: TDS (8 mg/1), 
mercury, total (0.0009 mg/1), and zinc, total (0.46 mg/1). All samples having detections within five 
times the concentration of the Field Blank concentrations were assumed to be false positives and were 
qualified B.

Field Blank, FM94-LF9-OW152-04, had positive results for the following parameters:

Parameter Concentration

TDS
Mercury, Soluble 
Zinc, Soluble 
Chromium, Total 
Mercury, Total 
Zinc, Total

4 mg/1 
0.0010 mg/1 
0.42 mg/1 
0.01 mg/1 
0.0008 mg/1 
0.41 mg/1
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Associated samples having detections within five times the concentration of the Field Blank 
concentrations were assumed to be false positives and were qualified B.

5.0 FIELD DUPLICATES

Field duplicate data is reported in Table 2.

Field duplicate RPD limits, supplied in Table 10-1 of the QAPjP, are listed as <40 percent for the 
TAL metals and <30 percent for the water quality parameters.

RPDs for field duplicates, FM94-LF7-OW146-01/02, ranged fi-om 0 to 29 percent. There were no 
analytes out of the required ranges.

Field duplicates, FM94-LF9-OW152-01/02, had only one analyte, lead, soluble, out of the required 
range (91 percent). The RPDs range from 0 to 91 percent.

6.0 OVERALL ASSESSMENT

Several samples were qualified as estimated (J) due to holding time exceedances and noncompliant 
quality control/quality assurance results. Many samples were qualified B due to the Field Blank 
contamination. Results qualified as estimated are usable, however, there is a potential for sample 
bias, either high or low, associated with the sample results.

Attachments; As Noted
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TABLE 1

FIELD QUALITY CONTROL BLANKS - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY MOD 5, ROUND 2

L,.'

Field Quality Control 
Sample

Analyte
Detected Concentration Samples Qualified

FM94-LF7-OW146-04 TDS 8 mg/1 Not qualified - associated samples 
>5 times field blank concentration

Mercury,
Total

0.0009 mg/1 FM94-LF7-OW146-01
FM94-LF7-OW145-01
FM94-LF7-OW144-01
FM94-LF7-OW146-02

Zinc, Total 0.46 mg/1

FM94-LF9-OW152-04 TDS 4 mg/1 Not qualified - associated sample 
>5 times field blank concentration

Mercury,
Soluble

0.0010 mg/l(J) FM94-LF9-OW152-01 
FM94-LF9-OW152-02 
FM94-LF9-OW151-01

Zinc,
Soluble

0.42 mg/1

Chromium,
Total

0.01 mg/1 FM94-LF8-OW149-01 
FM94-LF9-OW152-02 
FM94-LF9-OW151-01 
FM94-LF8-OW148-01

Mercury,
Total

0.0008 mg/l(J) FM94-LF8-OW149-01
FM94-LF9-OW152-01
FM94-LF10-OW156-01
FM94-LF9-OW152-02
FM94-LF10-OW157-01
FM94-LF8-OW147-01
FM94-LF10-OW158-01
FM94-LF9-OW151-01
FM94-LF9-OW154-01
FM94-LF10-OW155-01
FM94-LF8-OW148-01

Zinc, Total 0.41 mg/1

Notes;

Associated sample concentration within 5 times field blank concentration - sample 
qualified B.
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TABLE 2

FIELD DUPLICATE PRECISION - INORGANICS 
RCRA FACILITY INVESTIGATION 

FORT MCCOY MOD 5, ROUND 2

4
Sample Sample Duplicate Analyte Detected Sample Result Field Duplicate Result %RPD

FM94-LF9-OW152-01 FM94-LF9-OW152-02 Alkalinity
Chloride
Orthophosphate
IDS
Calcium, Soluble 
Lead, Soluble 
Manganese, Soluble 
Mercuiy, Soluble 
Zinc, Soluble 
Aluminum, Total 
Calcium, Total 
Chromium, Total 
Iron, Total 
Lead, Total 
Manganese, Total 
Mercury, Total 
Nickel, Total 
Zinc, Total

24 mg/1 
2 mg/1 
0.2 mg/1 
98 m^ (J)
10 mg/1 
0.008 mg/1 
0.02 mg/1 
0.0014 mg/1 (BJ) 
0.40 mg/1 (B)
2.4 mg/1
11 mg/1 
0.05 mg/1 
4.0 mg/1 
0.005 mg/1 
0.05 mg/1 
0.0011 mg/1 (BJ) 
0.04 mg/1
0.40 mg/1 (B)

25 mg/1 
ND (2) mg/1 
0.2 m^
102 mg/1 (J)
9 mg/1
ND (0.003) mg/1 
0.02 mg/1 
0.0012 mg/1 (BJ) 
0.40 mg/1 (B)
2.5 mg/1 
12 mg/1 
0.04 mg/1 (B)
4.5 mg/1 
0.004 mg/1 
0.06 mg/1 
0.0009 mg/1 (BJ) 
ND (0.04) mg/1 
0.48 mg/1 (B)

4
0
0
4
10

91*
0
15
0
4
9

22
12
22
18
20

FM94-LF7-OW146-01 FM94-LF7-OW146-02 Alkalinity
Nitrate/Nitrite
Orthophosphate
TDS
Aluminum, Total 
Calcium, Total 
Iron, Total 
Lead, Total 
Magnesium, Total 
Manganese, Total 
Mercury, Total 
Zinc, Total

98 mg/1
15.2 mg/1 
ND(0.1)mgd 
180 mg/1 
ND (0.1) mg/1 
30 mg/1
3.2 mg/1 
0.004 mg/1 
12 mg/1 
1.43 mg/1 
0.0013 mg/1 (BJ) 
0.56 mg/1 (B)

93 mg/1 
15.0 mg/1 
0.1 mg/1 
204 mg/1 (J)
0.1 mg/1 
30 mg/1 
3.3 mg/1
ND (0.003) mg/1 
12 mg/1 
1.41 mg/1 
0.0013 mg/1 (B) 
0.49 mg/1 (B)

5
1
0
12
0
0
3

29
0
1
0
13

Notes:

ND - Not Detected.
J - Estimated qualifier code.
B - Blank contamination qualifier code.
* - Exceeds TAL Metals field duplicate RPD limit (<40 percent).
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w
APPENDIX Q ADDENDUM

FORT MCCOY RFI ANALYTICAL DATA FOR PHASES 1, 2, AND 3

Q-1 Closed Landfill 2 Analytical Data
Q-2 Closed Landfill 3 Analytical Data
Q-3 Closed Landfill 4 Analytical Data
Q-4 Closed Landfill 6 Analytical Data
Q-5 Fire Training Bum Pit 1 Analytical Data
Q-6 Fire Training Bum Pit 2 Analytical Data
Q-7 Active Explosive Ordnance Disposal Site Analytical Data
Q-8 Inactive Explosive Ordnance Disposal Site Analytical Data
Q-9 Pesticide Disposal Site Analytical Data
Q-10 Background Analytical Data
Q-11 Landfill 7 Analytical Data
Q-12 Landfill 8 Analytical Data
Q-13 Landfill 9 Analytical Data
Q-14 Landfill 10 Analytical Data

I



I APPENDIX Q-11

LANDFILL 7 ANALYTICAL DATA

I

1. ROUND 1 GROUNDWATER SAMPLING
2. ROUND 2 GROUNDWATER SAMPLING
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FORT MCCOl^ 

November-DecembeJ 
Landfill 7 

Water

1993

1' -l:3

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

owm
LF7-OW1A4-01
U-DEC-93

OW1A5

LF7-OW1A5-01
U-DEC-93

OW1A6

LF7-OW1A6-01
lA-DEC-93

OW1A6

LF7-OW1A6-02
lA-DEC-93

OW1A6

LF7-OW1A6-OA
lA-DEC-93

OW1A6

TB07
15-DEC-93

COMPOUND

Volatile Compounds

1,1,1-Trichloroethane
1.1.2.2- Tetrachloroethane
1.1.2- Trichloroethane
1.1- Dichloroethane
1.1- Dichloroethene
1.2- Diohloroethane
1.2- Diohloropropane 
trans-l,2-Diohloroethene 
cis-l,2-Dichloroethene 
2-Hexanone 
A-Methyl-2-pentanone 
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Carbon disulfide
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibroraochloromethane
Ethyl Benzene
Methyl Ethyl Ketone
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Semi-Volatile Compounds

1,A-Dichlorobenzene 
1,2,A-Trichlorobenzene
1.2- Dichlorobenzene
1.3- Dichlorobenzene

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1
ug/1
ug/1
ug/1

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10
37

1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10

• 11 
0.50 
0.50 
0.50 
1.0 
2.0 
2.0 

0.50 
1.0 

0.50

1.0 
0.50 
1.0 
1.0 
1.1 
1.0 
1.0 
1.0 
1.0 

10 
10 
32 

6.A 
1.0 

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
10 

7.9 
0.50 
0.50 
3.8 B
1.0 U
2.0 U
2.0 U 
2.A
1.0 U 

0.50 U

U
u
u
u
u
u
u
u
u
u
u
u
BJ
u
u

1.0 
0.50 

1.0 
1.0 
1.1 
1.0 
1.0 
1.0 
1.0 

10 
10 
10 

1.0 
1.0 

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
10 

7.A 
0.50 
0.50 
3.2 B
1.0 U
2.0 
2.0

0.50 
1.0 

0.50

U
U
U
U
U
U
u
u
u
u
u
B
U
U
U
U
u
u
u
u
u
u
u
u
u
BJ
U
u

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10
A2

1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10

9.7 B 
0.50 U 
0.50 U
2.8 B
1.0 U
2.0 
2.0

0.50 
1.0 

0.50

1.0 
0.50 
1.0 
1.0 
1.1 
1.0 
1.0 
1.0 
1.0 

10 
10 
12 

1.0 
1.0 

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
10 

8.2 B 
0.50 U 
0.50 U
3.0
1.0 
2.0 
2.0

0.50 
1.0 

0.50

U
U
U
U
U
U
U
U
U
U
U
B
U
U
U
U
U
U
u
u
u
u
u
u
u

u
u
u
u
u
u

1.0 
0.50 
1.0 
1.0 
1.1 
1.0 
2.6 
1.0 
1.0 

10 
10 
lA 

1.0 
1.0 

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
10 

8.6 B 
0.50 U 
0.50 
0.50 
1.0 
2.0 
2.0 

0.50 
1.0 

0.50

U
u
u
u
u
u
u
u
u
u
B
U
u
u
u
u
u
u
u
u
u
U
u

u
u
u
u
u
u
u
u

10 u 
10 u 
10 u 
10 u

10 u 
10 u 
10 u 
10 u

22 R 
22 R 
10 U 
10 U

10 u 
10 u 
10 u 
10 u

23 R 
23 R 
10 U 
10 U



FORT MCCOY
Noveniber-December 1993 

Landfill 7 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW144

LF7-OW1A4-01
14-DEC-93

OW145

LF7-OW145-01
14-DEC-93

OW146

LF7-OW146-01
14-DEC-93

OW146

LF7-OW146-02
14-DEC-93

OW146

LF7-OW146-04
14-DEC-93

OW146

TB07
15-DEC-93

COMPOUND

Semi-Volatile Compounds

Hexachlorobutadiene ug/1
2.4.5- Triohlorophenol ug/1
2.4.6- Triohlorophenol ug/1
2.4- Dichlorophenol ug/1
2.4- Dimethylphenol ug/1
2.4- Dinitrophenol ug/1
Naphthalene ug/1
2.4- Dinitrotoluene ug/1
Benzyl Alcohol ug/1
Benzoic Acid ug/1
2-Chloronaphthalene ug/1
2-Chlorophenol ug/1
Nitrobenzene ug/1
2-Methylnaphthalene ug/1
2-Methylphenol ug/1
2-Nitroaniline ug/1
2- Nitrophenol ug/1
3,3-Dichlorobenzidine ug/1
2.6- Dinitrotoluene ug/1
3- Nitroaniline ug/1
4.6- Dinitro-2-raethylphenol ug/1
4- Bromophenyl-phenylether ug/1
4-Chloro-3-methylphenol ug/1
4-Chloroaniline ug/1
4-Chlorophenyl-phenyl ether ug/1
4-Methylphenol ug/1
4-Nltroaniline ug/1
4-Nitrophenol ug/1
Acenaphthene ug/1
Acenaphthylene ug/1
Anthracene ug/1
Benzo(a)anthracene ug/1
Benzo(a)pyrene ug/1
Benzo(b)fluoranthene ug/1
Benzo(g,h,i)perylene ug/1
BenzoCk)fluoranthene ug/1
Butylbenzylphthalate ug/1
Chrysene ug/1
Di-n-butylphthalate ug/1
Di-n-octylphthalate ug/1
DlbenzoCa,h)anthracene ug/1
Dibenzofuran ug/1

10
10
10
10
10
25
10
10
10
25
10
10
10
10
10
25
10
10
10
25
25
10
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
25
10
10
10
25
10
10
10
10
10
25
10
10
10
25
25
10
10
10
10
10
25
25

1.3
10
10
10
10
10
10
10
10
10

1.6
10
10
10

10
10
10
10
10
25
10
30
10
25
10
32
10
10
10
25
10
10
10
25
25
10
35
10
10
10
25
27
22
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
25
10
10
10
25
10
10
10
10
10
25
10
10
10
25
25
10
10

.10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
U
u
u
u
u
u
u

10
10
10
10
10
25
10
25
10
25
10
34
10
10
10
25
10
10
10
25
25
10
34
10
10
10
25
23
23
10
10
10
10
10
10
10
10
10
10
10
10
10



Ll.:'' r
FORT MCCOKf 

Noveraber-Decembe'- 
Landfill 7 

Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OWU«

LF7-OW144-01
U-DEC-93

OWU5

LF7-OWU5-01
14-DEC-93

0W1A6

LF7-OW146-01
U-DEC-93

0WU6

LF7-OWU6-02
U-DEC-93

0W1A6

LF7-OW146-04 
14-DEC-93

OW146

TB07
15-DEC-93

COMPOUND

Semi-Volatile Compounds

Diethylphthalate ug/1 
Dimethylphthalate ug/1 
Fluoranthene ug/1 
Fluorene ug/1 
Hexachlorobenzene ug/1 
Hexachlorocyclopentadiene ug/1 
Hexaohloroethane ug/1 
Indeno(X,2,3-cd)pyrene ug/1 
Isophorone ug/1 
N-Nitrosodi-N-Propylamine ug/1 
N-nitrosodiphenylamine ug/1 
Pentaohlorophenol ug/1 
Phenanthrene ug/1

10
10
10
10
10
10
10
10
10
10
10
25
10

10
10
10

1.9
10
10
10
10
10
10
10
25
10

10
10
10
10
10
10
10
10
10
23
10
57
10

10
10
10
10
10
10
10
10
10
10
10
25
10

10
10
10
10
10
10
10
10
10
23
10
52
10

Phenol ug/1 10 U 10 U 18 R 10 U 18
Pyrene ug/1 10 U 10 U 33 R 10 U 37
Bis(2-chloroethoxy)methane ug/1 10 U 10 U 10 U 10 U 10
bis(2-Chloroethyl) ether ug/1 10 U 10 U 10 U 10 U 10
bis(2-EthyIhexy1)phthalate ug/1 10 U 10 U 10 U 10 u 10

Herbicide

2,4,5-T ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50
2,4,5-TP (Silvex) ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50
2,4-D ug/1 2.0 U 2.0 U 2.0 U 2.0 U 2.0
2,4-DB ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0
Dalapon ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0
Dioamba UB/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50
Dichloroprop ug/1 1.0 U 1.0 U 1.0 U 1.0 U 1.0
Dinoseb ug/1 1.0 U 1.0 U 1.0 U 1.0 U 1.0
MCPA ug/1 250. U 250. U 250. U 250. U 250.
MCPP ug/1 250. U 250. U 250. U 250. U 250.

Pesticide

4,4-DDD ug/1 0.096 UJ 0.097 UJ 0.097 U 0.097 U 0.096
4,4-DDE ug/1 0.096 UJ 0.097 UJ 0.097 U 0.097 U 0.096
4,4-DDT ug/1 0.096 UJ 0.097 UJ 0.097 UR 0.097 U 0.096
Aldrin ug/1 0.048 UJ 0.049 UJ 0.049 UR 0.049 U 0.048
Dieldrin ug/1 0.096 UJ 0.097 UJ 0.097 UR 0.097 U 0.096
Endosulfan I ug/1 0.048 UJ 0.049 UJ 0.049 U 0.049 U 0.048
Endosulfan II ug/1 0.096 UJ 0.097 UJ 0.097 U 0.097 U 0.096
Endosulfan sulfate ug/1 0.048 UJ 0.049 UJ 0.049 U 0.049 U 0.048

U
U
UR
UR
UR
U
U
U



FORT MCCOY
Noveiiiber-Deoeraber 1993 

Landfill 7 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OWU4

LF7-OWU4-01
14-DEC-93

OW1A5

LF7-OW1A5-01
lA-DEC-93

0W1A6

LF7-OW146-01
lA-DEC-93

OW1A6

LF7-OW1A6-02
lA-DEC-93

OW146

LF7-OW146-OA
14-DEC-93

OW146

TB07
15-DEC-93

COMPOUND

Pesticide

Endrin
Endrin aldehyde
Heptaohlor
Heptachlor epoxide
Methoxyohlor
a-Chlordane
Toxaphene
alpha-BHC
beta-BHC
delta-BHC
gairana-BHC (lindane) 
Endrin ketone 
g-Chlordane

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

0.096
0.096
0.048
0.048
0.48

0.048
4.8

0.048
0.048
0.048
0.048
0.096
0.048

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.097
0.097
0.049
0.049
0.49

0.049
4.9

0.049
0.049
0.049
0.049
0.097
0.049

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.097
0.097
0.049
0.049
0.49

0.049
4.9

0.049
0.049
0.049
0.049
0.097
0.049

UR
U
UR
U
U
U
U
U
U
U
UR
U
U

0.097
0.097
0.049
0.049
0.49

0.049
4.9

0.049
0.049
0.049
0.049
0.097
0.049

0.096
0.096
0.048
0.048
0.48

0.048
4.8

0.048
0.048
0.048
0.048
0.096
0.048

UR
U
UR
U
U
U
U
U
U
U
UR
U
U

Ortho-Phosphorus Pesticides

Naled ug/1 10. u 10. U 10. U 10. U 10.
Ethyl Parathion ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Methyl Parathion ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Azinphos Methyl ug/1 2.5 U 2.5 U 2.5 U 2.5 U 2.5
Bolster(Suprophos) ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50
Chlorpyrifos ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Coumaphos ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50
Demeton 0,S ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Diazlnon ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Ditnethoate ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50
Disulfoton ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Ethoprop ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Fensulfothion ug/1 2.5 U 2.5 U 2.5 U 2.5 U 2.5
Fenthion ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Malathion ug/1 1.2 U 1.2 U 1.2 U 1.2 U 1.2
Merphos ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Mevinphos ug/1 6.2 U 6.2 U 6.2 U 6.2 U 6.2
Phorate ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Ronnel ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Stirophos (Tetrachlorovinphos ug/1 2.5 U 2.5 U 2.5 U 2.5 U 2.5
Sulfotep ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Tokuthion ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Trichloronate ug/1 0.25 U 0.25 U 0.25 U 0.25 U 0.25
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50



i ____ /; C'
FORT MCCO' 

November-Decembe: 
Landfill 7 

Water
4T

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

owm
LF7-OW1A4-01
lA-DEC-93

OW1A5

LF7-OWU5-01
l'l(-DEC-93

OWU6

LF7-OWl<i6-01
14-DEC-93

OW1A6

LF7-OW1A6-02
lA-DEC-93

OW1A6

LF7-OW1A6-OA
lA-DEC-93

OW1A6

TB07
15-DEC-93

COMPOUND

Polychlorinated Biphenyls

Aroclor-1016 ug/1 
Aroolor-1221 ug/l 
Aroclot-1232 ug/1 
Aroclor-12A2 ug/1 
Aroclor-1248 ug/1 
Atoclot-125A ug/1 
Aroclot-1260 ug/1

0.96
1.9

0.96
0.96
0.96
0.96
0.96

UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.97
1.9

0.97
0.97
0.97
0.97
0.97

UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.97
1.9

0.97
0.97
0.97
0.97
0.97

0.97
1.9

0.97
0.97
0.97
0.97
0.97

0.96
1.9

0.96
0.96
0.96
0.96
0.96

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

620 
30 

2.0 
45 

1.0 
2.0 

16000
5.0 U
7.0 B 

10 U.
650 
3.3 

5300 
340 
.20
7.0 
910
1.0 

40
540 

50 
3.0 
550

UJ
U
J
U
UJ

U
U

1000 
30 

2.0 
190 
1.0 
2.0 

33000
5.0 B
7.0 B 

10 UJ
15000

12
16000 

1400 
.23
7.0 

21000
1.0 

40
2100 

50 
3.0 
560

J
U
J
U
UJ

u
u

310 
30 

2.0 
200 
1.0 
2.0 

29000 
5.0 B
5.0 B 

23
440 
4.6 B 

16000 
210 
.20
7.0 

20000
1.0 
190

1500 B 
50 U 

3.0 B 
590 B

U
U

U
u

B J

UJ
U
J
U
BJ

U
U

200 
30 

2.0 
200
1.0 U
2.0 U 

26000
7.0 B
3.0 B 

10 UJ
320 
2.3 B 

16000 
220 
.36
7.0 

19000
1.0 

40
1500 B 

50 U 
3.0 U 
300 B

J
U
J
U
UJ

B

100 
30 

2.0
4.0
1.0 
8.0

2500 
12

5.0 B 
44 B

200 U 
3.3 

96
3.0 
.20
7.0 
500
1.0 
370 
240

58
5.0
310

U
UJ
uUJ
uBJ

Miscellaneous Parameters

Alkalinity rag/1 46 190 150 150 5.0
Chemical Oxygen Demand mg/1 9.5 36 16 12 8.0
Nitrate/Nitrite ug/1 100 u 560 600 590 100
Chloride mg/1 1.0 5.1 2.5 3.0 1.0
Fluoride, Total mg/1 0.1 U 0.1 U 0.1 U 0.1 U 0.1
Phosphate, Total mg/1 0.2 0.1 0.1 U 0.1 U 0.1



FORT MCCOY
Noveniber-Deoember 1993 

Landfill 7 
Water

SAMPLE ID 
DEPTH

asency sample id
DATE SAMPLED

OWIAA

LF7-OW1A4-01
U-DEC-93

OW1A5

LF7-OW1A5-01
lA-DEC-93

OW1A6

LF7-OW1A6-01
lA-DEC-93

OW1A6

LF7-OW1A6-02
lA-DEC-93

OW1A6

LF7-OW1A6-OA
lA-DEC-93

OW1A6

TB07
15-DEC-93

COMPOUND

Miscellaneous Parameters

Total Dissolved Solids 
Sulfate

mg/1
mg/1

62
A.l

320 
1.0 U

180 B 
9.4 B

230 B 
9.1 B

160
2.0
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iltorlng Results 
McCoy

r "--'i

i*
SAMPLE ID 

DEPTH 
FIELD SAMPLE ID 

DATE SAMPLED

COMPOUND

OWIAA

FM94-LF7-OW1AA-01
27-JUL-9A

OW1A5

FM9A-LF7-OW145-01
27-JUL-94

OW146

FM94-LF7-OW146-01
27-JUL-94

OW146

FM94-LF7-OW146-01RE
27-JUL-94

OW146

FM94-LF7-OW146-02
27-JUL-94

OW146

FM94-LF7-OW146-04
27-JUL-94

Volatile Compounds

1,1,1-Trichloroethane
1.1.2.2- Tetrachloroethane
1.1.2- Trichloroethane
1.1- Dichloroethane
1.1- Dichloroethene
1.2- Dichloroethane
1I2-Dichloroethene(total)
1.2- Dichloropropane 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone
Benzene
Bromodichloromethane
Broraoform
Bromomethane
Carbon Tetrachloride
Carbon disulfide
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibroraochloromethane
Ethyl Benzene
Methyl Ethyl Ketone
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)
cis-l,3-Dichloropropene
trans-1,3-Dichloropropene

Semi-Volatile Compounds

1.4- Dichlorobenzene
1.2.4- Trichlorobenzene
1.2- Dlchlorobenzene
1.3- Dichlorobenzene 
Hexachlorobutadiene

UB/1
ug/1
UB/1
UB/1
UB/1
UB/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

1.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
1.0

10
5.0
1.0 
1.0 
1.9 
1.0
25

2.0
2.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

3.8
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
7.6

10
5.0
1.0 
1.0 
1.0 
1.0
25

2.0
14.
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
10.
10.

50
1.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
1.0

10
5.0
1.0 
1.0 
1.0 
1.0 
25. 
2.0 
2.0 
1.0 
1.0

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

1.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
1.0

10
5.0
1.0 
1.0 
1.0 
1.0

25
2.0
2.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
10.
10.

50
1.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
1.0

10
5.0
1.0 
1.0 
1.0 
1.0 
25. 
2.0 
2.0 
1.0 
1.0

ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
ug/1 5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ
ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
ug/1 5.0 U 5.0 U . 5.0 U 5.0 U 5.0 U
ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U



Groundwater Monitoring Results 
Fort McCoy

Page 2

SAMPLE ID 
DEPTH

field sample id
DATE SAMPLED

OWUA

FM94-LF7-OW144-01
27-JUL-9A

OW145

FM94-LF7-OW145-01
27-JUL-94

OW146

FM94-LF7-OW146-01
27-JUL-94

OW146

FM94-LF7-OW146-01RE
27-JUL-94

OW146

FM94-LF7-OW146-02
27-JUL-94

OW146

FM94-LF7-0W146-04
27-JUL-94

COMPOUND

Semi-Volatile Compounds

2.4.5- Trlchlorophenol ug/1
2.4.6- Trlchlorophenol ug/1
2.4- Dlchlorophenol ug/1
2.4- Dlmethylphenol ug/1
Methylphenol (2,3) ug/1
2.4- Dlnltrophenol ug/1
Naphthalene ug/1
2.4- Dlnltrotoluene ug/1
Benzyl Alcohol ug/1
Benzole Acid ug/1
2-Chloronaphthalene ug/1
2-Chlorophenol ug/1
Nitrobenzene ug/1
2-Methylnaphthalene ug/1
2-Nitroanillne , ug/1
2- Nitrophenol ug/1
3,3-Dichlorobenzidine ug/1
2.6- Dinitrotoluene ug/1
3- Nitroaniline ug/1
4.6- Dinitro-2-methylphenol ug/1
4- Bromophenyl phenyl ether ug/1
4-Chloro-3-methylphenol ug/1
4-Chloroaniline ug/1
4-Chlorophenyl phenyl ether ug/1
4-Methylphenol ug/1
4-Nitroaniline ug/1
4-Nitrophenol ug/1
Acenaphthene ug/1
Acenaphthylene ug/1
Anthracene ug/1
Benzo(a)anthracene ug/1
Benzo(a)pyrene ug/1
Benzo(h)fluoranthene ug/1
Benzo(g,h,i)perylene ug/1
Benzo(k)fluoranthene ug/1
Butylhenzylphthalate ug/1
Chrysene ug/1
Di-n-hutylphthalate ug/1
Di-n-octylphthalate ug/1
Dibenzo(a,h)anthracene ug/1
Dibenzofuran ug/1
Diethylphthalate ug/1

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
18.

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0
20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
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Itorlng Results 
McCoy
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SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW1A4,

FM9A-LF7-OW14<i-01
27-JUL-94

0W145

FM94-LF7-OW145-01
27-JUL-94

OW1A6

FM94-LF7-OW146-01
27-JUL-94

OW146

FM94-LF7-OW146-01RE
27-JUL-94

OW146

FM94-LF7-OW146-02
27-JUL-94

OW146

FM94-LF7-OW146-04
27-JUL-94

COMPOUND

Semi-Volatile Compounds

Dimethylphthalate ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Fluoranthene ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Fluorene ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Hexachlocobenzene ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Hexachlorocyclopentadiene ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Hexachloroethane ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Indeno(l,2,3-cd)pyrene ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Isophorone ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
N-Nitrosodi-N-Propylamine ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
N-nitrosodiphenylamine ug/1 5.0 U 5.0 U 5.0 U 5.0 U . 5.0 U
Pentachlorophenol ug/1 20 U 20 U 20 U 20 U 20 U
Phenanthtene ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Phenol ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Pyrene ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Chloroethoxy) methane ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Chloroethyl) ether ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Chloroisopropyl) ether ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Ethylhexyl)phthalate ug/1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Herbicide

2,4,5-T ug/1 2.0 U 2.0 U 2.0 UJ 2.0 UJ 2.0 U 2.0 U
2,4,5-TP (Silvex) ug/1 2.0 U 2.0 U 2.0 UJ 2.0 UJ 2.0 U 2.0 U
2,4-D ug/1 10 U 10 U 10 UJ 10 UJ 10 U 10 U
2,4-DB ug/1 5.0 U 5.0 U 5.0 UJ 5.0 UJ 5.0, U 5.0 U
Dalapon ug/1 50 U 50 U 50 UJ 50 UJ 50 U 50 U
Dicamba ug/1 2.0 U 2.0 U 2.0 UJ 2.0 UJ 2.0 U 2.0 U
Dichloroprop ug/1 5.0 U 5.0 U 5.0 UJ 5.0 UJ 5.0 U 5.0 U
Dinoseb ug/1 1.0 U 1.0 U 1.0 UJ 1.0 UJ 1.0 U 1.0 U
MCPP ug/1 200 U 200 U 200 UJ 200 UJ 200 U 200 U
MCPA ug/1 200 U 200 U 200 UJ 200 UJ 200 U 200 U

Pesticide

4.4’-DDD ug/1 0.1 U 0.1 U 0.1 u 0.1 u 0.1
4,4’-DDE ug/1 0.1 U 0.1 u 0.1 u 0.1 u 0.1
4,4-DDI ug/1 0.1 U 0.1 u 0.1 u 0.1 u 0.1
Aldrin ug/1 0.1 U 0.1 u 0.1 u 0.1 u 0.1
Chlordane ug/1 0.1 U 0.1 u 0.1 u 0.1 u 0.1
Dieldrin ug/1 0.1 U 0.1 u 0.1 u 0.1 u 0.1
Endosulfan I ug/1 0.1 U 0.1 u 0.1 u 0.1 u 0.1
Endosulfan II ug/1 0.1 U 0.1 u 0.1 u 0.1 u 0.1



Groundwater Monitoring Results 
Fort McCoy

Page «

SAMPLE ID 
DEPTH

FIELD SAMPLE ID 
DATE SAMPLED

owm
FM94-LF7-OW14A-01
27-JUL-94

COMPOUND

OWU5

FM94-LF7-OW145-01
27-JUL-94

OW146

FM94-LF7-OW146-01
27-JUL-94

OW146

FM94-LF7-OW146-01RE
27-JUL-94

OW146

FM94-LF7-OW146-02
27-JUL-94

OW146

FM94-LF7-OW146-04
27-JUL-94

Pesticide

Endosulfan sulfate ug/1
Endrin ug/1
Endrin aldehyde ug/1
Heptachlor ug/1
Heptachlor epoxide ug/1
Methoxychlor ug/1
Toxaphene ug/1
alpha-BHC ug/1
beta-BHC ug/1
delta-BHC ug/1
gamma-BHC (lindane) ug/1

Organo-Phosphorus Pesticides

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

Naled ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Azinphos Methyl ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bolstar(Suprophos) ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chlorpyrifos ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Coumaphos ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Demeton 0,S ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Diazinon ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Diraethoate ug/1 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Disulfoton ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
EPN ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ethoprop ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Fensulfothion ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Fenthion ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Malathion ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Merphos ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Mevinphos ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ethyl Paration ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Parathion-methyl ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Phorate ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ronnel ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Stirophos (Tetrachlorovinphos ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Sulfotep ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
TEPP ug/1 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Tokuthion ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Trichloronate ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U



] H -- J C-t r
Groundwate
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toring Results 

McCoy r
SAMPLE ID 

DEPTH 
FIELD SAMPLE ID 

DATE SAMPLED

OW144

FM94-LF7-OW1AA-01
27-JUL-94

OW145

FM9A-LF7-OW145-01
27-JUL-94

OW146

FM9A-LF7-OWU6-01
27-JUL-94

0W1A6

FM94-LF7-OW1A6-01RE
27-JUL-9A

0W1A6

FM9A-LF7-OW1A6-02
27-JUL-9A

OW1A6

FM94-LF7-OW1A6-OA
27-JUL-9A

COMPOUND

Polychlorinated Biphenyls

Aroclor-1016 ug/1
Aroclor-1221 ug/1
Aroclor-1232 ug/1
Aroclor-1242 ug/1
Aroclor-1248 ug/1
Aroclor-1254 ug/1
Aroclor-1260 ug/1

Metals

Aluminum ug/1
Antimony ug/1
Arsenic ug/1
Barium ug/1
Beryllium ug/1
Cadmium ug/1
Calcium ug/1
Chromium ug/1
Cobalt ug/1
Copper ug/1
Iron ug/1
Lead ug/1
Magnesium ug/1
Manganese ug/1
Mercury ug/1
Nickel ug/1
Potassium ug/1
Selenium ug/1
Silver ug/1
Sodium ug/1
Thallium ug/1
Vanadium ug/1
Zinc ug/1

Miscellaneous Parameters

0.5
0.5
0.5
0.5
0.5
0.5
0.5

100 
6

10 
100 

A 
5

11000 
10 
50 
20 

300 
3

5000 
30 
.9 B 
AO U 

5000 
5 

10 
5000 

2 
50

0.5
0.5
0.5
0.5
0.5
0.5
0.5

100
6

10
100

A
5

31000
10
50
20

32500
20

11000 
3620 
1.1 B 

AO 
5000 

7
10 

5000 
2 

50

0.5
0.5
0.5
0.5
0.5
0.5
0.5

100
6

10
100

A
5

30000
10
50
20

3200
A

12000
1A30
1.3

AO
5000

5
10

5000
2

50

BJ
U
U
U
U
U
U
U

0.5
0.5
0.5
0.5
0.5
0.5
0.5

100 
6 

10 
100 

A 
5

30000 
10 
50 
20 

3300 
3 U 

12000 
lAlO 
1.3 B 

AO 
5000 

5 
10 

5000 
2 

50
500 B A90 B 560 B A90 B

0.5
0.5
0.5
0.5
0.5
0.5
0.5

100
6

10
100

A
5

5000
10
50
20

100
3

5000
10
.9
AO

5000
5

10
5000

2
50

ABO

Alkalinity mg/1 18. 1A6. 98. 93. 2 U
Chemical Oxygen Demand mg/1 10 U 38. J 10 U 10 U 10 U
Nitrate/Nitrite ug/1 300 lAOO 15200 15000 100 U
Chloride mg/1 2 U 2 U 2 U 2 U 2 U
Fluoride, Total mg/1 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Total Dissolved Solids mg/1 60. 232. 180. 20A. J 8. J



Groundwater Monitoring Results 
Fort McCoy

Page 6

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0WU4

FM9A-LF7-OWU4-01
27-JUL-9A

OW145

FM9A-LF7-OW1A5-01
27-JUL-9A

0W146

FM9A-LF7-OW146-01
27-JUL-94

0W146 0W146

FM94-LF7-OW146-01RE FM94-LF7-OW146-02
27-JUL-94 27-JUL-94

OW146

FM94-LF7-OW146-04
27-JUL-94

COMPOUND

Miscellaneous Parameters

Sulfate
Orthophosphate

mg/1
mg/1

10 U 
0.1 U

10 U 
0.1 U

10 U 
0.1 U

10 U 
0.1

10 U 
0.1 U

(



APPENDIX Q-12

LANDFILL 8 ANALYTICAL DATA

1. ROUND 1 GROUNDWATER SAMPLING
2. ROUND 2 GROUNDWATER SAMPLING
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FORT MCCO^^p 

Noveiriber-Decembe^^9 
Landfill 8 

Water

993

■ r

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW1A7

LF8-OWl^i7-01
U-DEC-93

OW148

LF8-OW148-01
14-DEC-93

OW1A9

LF8-OW1A9-01
lA-DEC-93

COMPOUND

Volatile Compounds

1,1,1-Trichloroethane ug/1
1.1.2.2- Tetraohloroethane ug/1
1.1.2- Trichloroethane ug/1
1.1- Dichloroethane ug/1
1.1- Dichloroethene ug/1
1.2- Dichloroethane ug/1
1.2- Dichloropropane ug/1
trans-l,2-Diohloroethene ug/1
cis-l,2-Diohloroethene ug/1
2-Hexanone ug/1
A-Methyl-2-pentanone ug/1
Acetone ug/1
Benzene ug/1
Bromodichloromethane ug/1
Bromoform ug/1
Bromomethane ug/1
Carbon Tetrachloride ug/1
Carbon disulfide ug/1
Chlorobenzene ug/1
Chloroethane ug/1
Chloroform ug/1
Chloromethane ug/1
Dibromochloromethane ug/1
Ethyl Benzene ug/1
Methyl Ethyl Ketone ug/1
Methylene Chloride ug/1
Styrene ug/1
Tetrachloroethene ug/1
Toluene ug/1
Trichloroethene ug/1
Vinyl Acetate ug/1
Vinyl Chloride ug/1
Xylenes (Total) ug/1
cis-1,3-Dichloropropene ug/1
trans-1,3-Diohloropropene ug/1

Semi-Volatile Compounds

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10
33

1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10

7.0 
0.50 
0.50
3.A
1.0 
2.0 
2.0

0.50
1.0

0.50

U
U
U
U
U
U
U
U
U
U
U
B
U
U
U
u
u
u
u
uu
u
u
u
u
BJ
u
u
B
U
U
U
U
U
U

1.0 
0.50 
1.0 
1.0 
1.1 
1.0 
1.0 
1.0 
1.0 

10 
10 
17 

1.0 
1.0 

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
10 

6.8 
0.50 
0.50 
1.2 B
1.0 U
2.0 
2.0

0.50 
1.0 

0.50

U
U
U
U
u
u
u
u
uu
u
B
U
uu
u
u
u
u
u
u
u
u
u
u
BJ
u
u

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10
15 

1.0 
1.0

0.50
2.3 
1.1 
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10

7.3 
0.50 
0.50

16 
1.0 
2.0 
2.0

0.50
1.0

0.50

1,A-Dichlorobenzene ug/1 10 U 10 U 10
1,2,A-Trichlorobenzene ug/1 10 U 10 U 10
1,2-Dichlorobenzene ug/1 10 U 10 U 10
1,3-Dichlorobenzene ug/1 10 U 10 U 10

U
U
U
U
U
U
U
U
U
U
U
B
U
U
U
U
U
u
u
u
uu
u
u
u
BJ
uu
u
u
u
uu
u



FORT MCCOY
November-December 1993 

Landfill 8 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

0WU7

LF8-OW1A7-01
14-DEC-93

OW148

LF8-OW148-01
14-DEC-93

OW149

LF8-OW149-01
14-DEC-93

COMPOUND

Semi-Volatile Compounds

Hexachlorobutadiene ug/1
2,4,5-Trichlorophenol ug/1
Z,4,6-Trichlorophenol ug/1
2.4- Diohlorophenol ug/1
2.4- Dimethylphenol ug/1
2.4- Dinitrophenol ug/1
Naphthalene ug/1
2.4- Dinitrotoluene ug/1
Benzyl Alcohol ug/1
Benzoic Acid ug/1
2-Chloronaphthalene ug/1
2-Chlorophenol ug/1
Nitrobenzene ug/1
2-Methylnaphthalene ug/1
2-Methylphenol ug/1
2-Nitroaniline ug/1
2- Nitrophenol ug/1
3,3-Dichlorobenzidine ug/1
2.6- Dinitrotoluene ug/1
3- Nitroaniline ug/1
4.6- Dinitro-2-methylphenol ug/1
4- Broraophenyl-phenylether ug/1
4-Chloro-3-methylphenol ug/1
4-Chloroaniline ug/1
4-Chlorophenyl-phenyl ether ug/1
4-Methylphenol ug/1
4-Nitroaniline ug/1
4-Nitrophenol ug/1
Acenaphthene ug/1
Acenaphthylene ug/1
Anthracene ug/1
Benzo(a)anthraoene ug/1
Benzo(a)pyrene ug/1
Benzo(b)fluoranthene ug/1
Benzo(g,h,i)perylene ug/1
Benzo(k)fluoranthene ug/1
Butylbenzylphthalate ug/1
Chrysene ug/1
Di-n-butylphthalate ug/1
Di-n-octylphthalate ug/1
DibenzoCa,h)anthracene ug/1
Dibenzofuran ug/1

10
10
10
10
10
25
10
10
10
25
10
10
10
10
10
25
10
10
10
25
25
10
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
25
10
10
10
25
10
10
10
10
10
25
10
10
10
25
25
10
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
25
10
10
10
25
10
10
10
10
10
25
10
10
10
25
25
10
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10

U
UJ
UJ
UJ
UJ
UJ
U
U
UJ
UJ
u
UJ
u
u
UJ
u
UJ
u
u
u
UJ
u
UJ
u
u
UJ
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u



i... ■'j'! r
FORT MCCO^ 

November-DecembeJ 
Landfill 8 

Water

. -

1993

i. -j

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW1A7

LF8-OWU7-01
14-DEC-93

OWU8

LF8-OW1A8-01
lA-DEC-93

OWU9

LF8-OW149-01
U-DEC-93

COMPOUND

Semi-Volatile Compounds

Diethylphthalate ug/L 10 U 10 u 10 u
Dimethylphthalate ug/1 10 U 10 u 10 u
Fluoranthene ug/1 10 U 10 u 10 u
Fluorene ug/1 10 U 10 u 10 u
Hexachlorobenzene ug/1 10 U 10 u 10 u
Hexachloro eyelopentadiene ug/1 10 U 10 u 10 u
Hexachloroethane ug/1 10 U 10 u 10 u
Indeno(l,2,3-cd)pyrene ug/1 10 U 10 u 10 u
Isophorone ug/1 10 U 10 u 10 u
N-Nitrosodi-N-Propylamine ug/1 10 U 10 u 10 u
N-nitrosodiphenylamine ug/1 10 U 10 u 10 u
Pentachlorophenol ug/1 25 U 25 U 25 UJ
Phenanthrene ug/1 10 U 10 u 10 u
Phenol ug/1 10 U 10 u 10 UJ
Pyrene ug/1 10 U 10 u 10 u
Bis(2-chloroethoxy Jmethane ug/1 10 U 10 u 10 u
bis(Z-ChlQroethyl) ether ug/1 10 U 10 u 10 u
bis(2-EthyIhexy1)phthalate ug/1 10 u 10 u 10 u

Herbicide

2,4,5-T ug/1 0.50 U 0.50 U 0.50
2,4,5-TP (Silvex) ug/1 0.50 U 0.50 U 0.30
2,4-D ug/1 2.0 U 2.0 U 2.0
2,A-DB ug/1 5.0 U 5.0 U 5.0
Dalapon ug/1 5.0 U 5.0 U 5.0
Dlcaihba ug/1 0.50 U 0.50 U 0.50
Dichloroprop ug/1 1.0 U 1.0 U 1.0
Dinoseb ug/1 1.0 U 1.0 U 1.0
MCPA ug/1 250. U 250. U 250.
MCPP ug/1 250. U 250. U 250.

Pesticide

4,4-DDD ug/1 0.094 UJ 0.095 UJ 0.095 UR
4,4-DDE ug/1 0.094 UJ 0.095 UJ 0.095 UR
4,4-DDT ug/1 0.094 UJ 0.095 UJ 0.095 UR
Aldrin ug/1 0.047 UJ 0.048 UJ 0.048 UR
Dieldrin ug/1 0.094 UJ 0.095 UJ 0.095 UR
Endosulfan I ug/1 0.047 UJ 0.048 UJ 0.048 UR
Endosulfan II ug/1 0.094 UJ 0.095 UJ 0.095 UR
Endosulfan sulfate ug/1 0.047 UJ 0.048 UJ 0.048 UR



FORT MCCOY
November-December 1993 

Landfill 8 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

own 7
LF8-OW147-01
lA-DEC-93

OW148

LF8-OW148-01
14-DEC-93

OW149

LF8-OW149-01
14-DEC-93

COMPOUND

Pesticide

Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
a-Chlordane
Toxaphene
alpha-BHC
beta-BHC
delta-BHC
gamraa-BHC (lindane) 
Endrin ketone 
g-Chlordane

ug/1
UB/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

0.094
0.094
0.047
0.047
0.47

0.047
4.7

0.047
0.047
0.047
0.047
0.094
0.047

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.095
0.095
0.048
0.048
0.48

0.048
4.8

0.048
0.048
0.048
0.048
0.095
0.048

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.095
0.095
0.048
0.048
0.48

0.048
4.8

0.048
0.048
0.048
0.048
0.095
0.048

UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR
UR

Ortho-Phosphorus Pesticides

Naled ug/1 10. U 10. U 10.
Ethyl Parathion ug/1 0.25 U 0.25 U 0.25
Methyl Parathion ug/1 0.25 U 0.25 U 0.25
Azinphos Methyl ug/1 2.5 U 2.5 U 2.5
Bolster(Suprophos) ug/1 0.50 U 0.50 U 0.50
Chlorpyrifos ug/1 0.25 U 0.25 U 0.25
Coumaphos ug/1 0.50 U 0.50 U 0.50
Demeton 0,S ug/1 0.25 U 0.25 U 0.25
Diazinon ug/1 0.25 U 0.25 U 0.25
Dimethoate ug/1 0.50 U 0.50 U 0.50
Dlsulfoton ug/1 0.25 U 0.25 U 0.25
Ethoprop ug/1 0.25 U 0.25 U 0.25
Fensulfothion ug/1 2.5 U 2.5 U 2.5
Fenthion ug/1 0.25 U 0.25 U 0.25
Malathion ug/1 1.2 U 1.2 U 1.2
Merphos ug/1 0.25 U 0.25 U 0.25
Mevinphos ug/1 6.2 U 6.2 U 6.2
Phorate ug/1 0.25 U 0.25 U 0.25
Ronnel ug/1 0.25 U 0.25 U 0.25
Stirophos (Tetrachlorovinphos ug/1 2.5 U 2.5 U 2.5
Sulfotep ug/1 0.25 U 0.25 U 0.25
Tokuthion ug/1 0.25 U 0.25 U 0.25
Trichloronate ug/1 0.25 U 0.25 U 0.25
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50



i: i c ~i r -] r-“] 1
FORT MCO 

November-Decembe' 
Landfill 8 

Water

ibelKg
r j r-::)

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

0WU7

LF8-OW147-01
U-DEC-93

OW148

LF8-OW148-01
U-DEC-93

0WU9

LF8-OW1A9-01
U-DEC-93

COMPOUND

Polychlorinated Biphenyls

Aroclor-1016
Aroclor-1221
Aroolor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

ug/1 0.94 UJ 0.95 UJ 0.95 UR
ug/1 1.9 UJ 1.9 UJ 1.9 UR
ug/1 0.94 UJ 0.95 UJ 0.95 UR
ug/1 0.94 UJ 0.95 UJ 0.95 UR
ug/1 0.94 UJ 0.95 UJ 0.95 UR
ug/1 0.94 UJ 0.95 UJ 0.95 UR
ug/1 0.94 UJ 0.95 UJ 0.95 UR

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ug/1 15000 3000 4200
ug/1 30 U 30 U 30
ug/1 12 2.0 U 2.0
ug/1 230 47 110
ug/1 1.0 U 1.0 U 1.0
ug/1 2.0 U 2.0 U 2.0
ug/1 31000 9500 24000
ug/1 80 B 20 B 24
ug/1 100 13 B 12
ug/1 100 B J 10 UJ 10
ug/1 79000 5600 7200
ug/1 22 6.1 8.7
ug/1 14000 2400 8600
ug/1 4500 490 610
ug/1 .24 J .32 J .20
ug/1 93 13 25
ug/1 5200 J 1200 J 2200
ug/1 1.0 U 1.0 U 1.0
ug/1 40 UJ 40 UJ 40
ug/1 7100 4100 10000
ug/1 150 50 U 50
ug/1 46 7.0 12
ug/1 680 460 300

U
U

U
U

B
B
UJ

J
U
UJ

Miscellaneous Parameters

Alkalinity mg/1 82 19 54
Chemical Oxygen Demand ing/1 24 9.5 9.5
Nitrate/Nitrite ug/1 630 100 U 290
Chloride mg/1 32 1.5 20
Fluoride, Total mg/1 0.1 U 0.1 U 0.1
Phosphate, Total mg/1 1.6 0.1 0.2



FORT MCCOY
November-Deceraber 1993 

Landfill 8 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW1A7

LF8-OW147-01
14-DEC-93

OWU8

LF8-OW1A8-01
U-DEC-93

OW14i9

LF8-OWU9-01
14-DEC-93

COMPOUND

Miscellaneous Parameters

Total Dissolved Solids 
Sulfate

rag/l
mg/1

580
9.9

60
11

230
17
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; 2. ROUND 2 GROUNDWATER SAMPLING
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Groundwate:

I
Itorlng Results 
McCoy

r ■;:)■.

SAMPLE ID 
' -DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW147

FM94-LF8-OW1A7-01
26-JUL-94

OWU7

FM94-LF8-OW147-01RE
26-JUL-94

OW148

FM94-LF8-OWU8-01
26-JUL-94

•OW148

FM9A-LF8-OW1A8-01RE
26-JUL-94

0W149

FM94-LF8-OW149-01
26-JUL-94

COMPOUND

Volatile Compounds

1.1.1- Trichloroethane ug/l
1,l,2,2~Tetraohloroethane ug/l
1.1.2- Trichloroethane ug/l
1.1- Dichloroethane ug/l
1.1- Dichloroethene ug/l
1.2- Dichloroethane ug/l
1.2- Dichloroethene(total) ug/l
1.2- Dichloropropane ug/l
2-Hexanon0 ug/l
4-Methyl-2-pentanone ug/l
Acetone ug/l
Benzene ug/l
Bromodichloromethane ug/l
Bromofotm ug/l
Bromomethane ug/l
Carbon Tetrachloride ug/l
Carbon disulfide ug/l
Chlorobenzene ug/l
Chloroethane ug/l
Chloroform ug/l
Chlororaethane ug/l
Dibromochloromethane ug/l
Ethyl Benzene ug/l
Methyl Ethyl Ketone ug/l
Methylene Chloride ug/l
Styrene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Trichloroethene ug/l
Vinyl Acetate ug/l
Vinyl Chloride ug/l
Xylenes (Total) ug/l
ois-1,3~Dichloropropene ug/l
trans-1,3-Dichloropropene ug/l

Semi-Volatile Compounds

1.4- Dichlorobenzene ug/l
1.2.4- rtichlorobenzene ug/l
1.2- Dichlorobenzene ug/l
1.3- Dichlorobenzene ug/l
Hexachlorobutadiene ug/l

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
30

1.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
1.0

10
5.0
1.0 
1.0 
2.5 
1.0
25

2.0
2.0
1.0
1.0

5.0 U 
5.0 UJ 
5.0 U 
5.0 U 
5.0 U

1.0 u 1.0 U
1.0 u 1.0 U
1.0 u 1.0 U
1.0 u 1.0 U
1.0 u 1.0 U
1.0 u 1.0 U
2.0 U 2.0 U
1.0 u 1.0 U

10 u 10 U
10 u 10 U
50 U 50 U

1.0 u 1.0 U
1.0 u 1.0 u
1.0 u 1.0 u
2.0 U 2.0 U
1.0 u 1.0 U
1.0 u 1.0 u
1.0 u 1.0 u
2.0 U 2.0 U
1.0 u 1.0 U
2.0 U 2.0 U
1.0 U 1.0 U
1.0 U 1.0 U

10 u 10 U
5.0 U 5.0 U
1.0 U 1.0 U
1.0 U 1.0 U
1.0 u 1.0 U
1.0 u- 1.0 U
'25 U 25 U
2.0 U 2.0 U
2.0 U 2.0 U
1.0 U 1.0 U
1.0 U 1.0 U

5.0 U 5.0 U
5.0 UJ 5.0 UJ
5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U



Groundwater Monitoring Results 
Fort McCoy

Page 2

SAMPLE ID 
DEPTH

FIELD SAMPLE ID 
DATE SAMPLED

0WU7

FM9A-LF8-OW1A7-01
26-JUL-9A

0W1A7

FM9A-LF8-OW147-01RE
26-JUL-9A

0W1A8

FM9A-LF8-OW1A8-01
26-JUL-9A

0W148

FM9A-LF8-OW1A8-01HE
26-JUL-9A

OW1A9

FM9A-LF8-OW1A9-01
26-JUL-9A

COMPOUND

Semi-Volatile Compounds

2,A,5-Trichlorophenol ug/1 
2,A,6-Trichlorophenol ug/1 
2,A-Dichlorophenol ug/1 
2,A-Dimethylphenol ug/1 
Methylphenol (2,3) ug/1 
2,A-Dinitrophenol ug/1 
Naphthalene ug/1 
2,A-Dinitrotoluene ug/1 
Benzyl Alcohol ug/1 
Benzoic Acid ug/1 
2-Chloronaphthalene ug/1 
2-Chlorophenol ug/1 
Nitrobenzene ug/1 
2-Methylnaphthalene ug/1 
2-Nltroanlline ug/1
2- Nitrophenol ug/1 
3,3-Dichlorobenzidine ug/1 
2,6-Dlnitrotoluene ug/1
3- Nitroaniline ug/1 
A,6-Dinitro-2-methylphenol ug/1 
A-Bromophenyl phenyl ether ug/1 
A-Chloro-3-methylphenol ug/1 
A-Chloroaniline ug/1 
A-Chlorophenyl phenyl ether ug/1 
A-Methylphenol ug/1 
A-Nitroaniline ug/1 
A-Nitrophenol ug/1 
Acenaphthene ug/1 
Acenaphthylene ug/1 
Anthracene ug/1 
Benzo(a)anthracene ug/1 
Benzo(a)pyrene ug/1 
Benzo(b)fluoranthene ug/1 
Benzo(g,h,i)perylene ug/1 
Benzo(k)fluoranthene ug/1 
Butylbenzylphthalate ug/1 
Chrysene ug/1 
Di-n-butylphthalate ug/1 
Di-n-optylphthalate ug/1 
Dibenzo(a,h)anthracene ug/1 
Dibenzofuran ug/1 
Diethylphthalate ug/1

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0



r;::j fr::>
Groundwate:#Itorlng Results 

McCoy

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW147

FM94-LF8-OW147-01
26-JUL-94

OW147

FM9A-LF8-OW147-01RE
26-JUL-94

OW148

FM94-LF8-OW148-01
26-JUL-94

OW148

FM94-LF8-OW148-01RE
26-JUL-94

OW1A9

FM94-LF8-OW149-01
26-JUL-94

COMPOUND

Semi-Volatile Compounds

Dimethylphthalate ug/1 
Fluoranthene ug/1 
Fluorene ug/1 
Hexachlorobenzene ug/1 
Hexachlorocyclopentadiene ug/1 
Hexachloroethane ug/1 
Indeno(l,2,3-cd)pyrene ug/1 
Isophorone ng/1 
N-Nitrosodi-N-Propylaroine ug/1 
N-nitrosodiphenylamine ug/1 
Pentachlorophenol ug/1 
Phenanthrene ug/1 
Phenol ug/1 
Pyrene ug/1

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

20
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

20
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

20
5.0
3.0
5.0

bis(2-Chloroethoxy) methane ug/1 5.0 U 5.0 U 5.0 U
bis(2-Chloroethyl) ether ug/1 5.0 U 5.0 U 5.0 U
bis(2-Chloroisopropyl) ether ug/1 5.0 U 5.0 U 5.0 U
bis(2-Ethylhexyl)phthalate ug/1 5.0 U 5.0 U 5.0 U

Herbicide

2,4,5-T ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UR
2,4,5-TP (Silvex) ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2,0 UJ 2.0 UJ
2,4-D ug/1 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
2,4-DB ug/1 5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ 5.0 U
Dalapon ug/1 50 UJ 50 UJ 50 UJ 50 UJ 50 U
Dlcanija ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 U
Dichloroprop ug/1 5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ 5.0 U
Dlnoseb ug/1 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U
MCPP ug/1 200 UJ 200 UJ 200 UJ 200 UJ 200 U
MCPA ug/1 200 UJ 200 UJ 200 UJ 200 UJ 200 U

Pestioido

4,4’-DDD ug/1 0.1 U 0.1 U 0.1 U
4,4’-DDE ug/1 0.1 U 0.1 U 0.1 U
4,4-DDT ug/1 0.1 U 0.1 U 0.1 U
Aldrin ug/1 0.1 U 0.1 U 0.1 U
Chlordane ug/1 0.1 U 0.1 U 0.1 U
Dieldrin ug/1 0.1 U 0.1 U 0.1 U
Endosulfan I ug/1 0.1 U 0.1 U 0.1 U
Endosulfan II ug/1 0.1 u 0.1 U 0.1 u



Groundwater Monitoring Results 
Fort McCoy

Page 4

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OWU7

FM94-LF8-OW1A7-01
26-JUL-94

OW147

FM9A-LF8-OW14i7-01RE
26-JUL-9A

OW148

FM9A-LF8-OWU8-01
26-JUL-9A

OW1A8

FM9A-LF8-OW1A8-01RE
26-JUL-94

OW149

FM94-LF8-OW149-01
26-JUL-94

COMPOUND

Pesticide

Endosulfan sulfate 
Endrin
Endrin aldehyde
Heptaohlor
Heptaohlor epoxide
Methoxyohlor
Toxaphene
alpha-BHC
beta-BHC
delta-BHC
gairma-BHC (lindane)

ug/1 0.1
ug/1 0.1
ug/1 0.1
ug/1 0.1
ug/1 0.1
ug/1 1.0
ug/1 5.0
ug/1 0.1
ug/1 0.1
ug/1 0.1
ug/1 0.1

0.1 U 0.1 u
0.1 U 0.1 u
0.1 u 0.1 u
0.1 u 0.1 u
0.1 u 0.1 u
1.0 u 1.0 u
5.0 U 5.0 U
0.1 u 0.1 u
0.1 u 0.1 u
0.1 u 0.1 u
0.1 u 0.1 u

Organo-Phosphorus Pesticides

Naled ug/1 0.50 U 0.50 U 0.50 U
Azinphos Methyl ug/1 0.50 U 0.50 U 0.50 U
Bolstar(Suprophos) ug/1 0.50 U 0.50 U 0.50 U
Chlorpyrifos ug/1 0.50 U 0.50 U 0.50 U
Coumaphos ug/1 0.50 U 0.50 U 0.50 U
Demeton 0,S ug/1 0.50 U 0.50 U 0.50 U
Diazinon ug/1 0.50 U 0.50 U 0.50 U
Dimethoate ug/1 2.0 U 2.0 U 2.0 U
Disulfoton ug/1 0.50 U 0.50 U 0.50 U
EPN ug/1 0.50 U 0.50 U 0.50 U
Ethoprop ug/1 0.50 U 0.50 U 0.50 U
Fensulfothion ug/1 0.50 U 0.50 U 0.50 U
Fenthion ug/1 0.50 U 0.50 U 0.50 U
Malathion ug/1 0;50 U 0.50 U 0.50 U
Merphos ug/1 0.50 U 0.50 U 0.50 U
Mevinphos ug/1 0.50 U 0.50 U 0.50 U
Ethyl Paration ug/1 0.50 U 0.50 U 0.50 U
Parathion-methyl ug/1 0.50 U 0.50 U 0.50 U
Phorate ug/1 0.50 U 0.50 U 0.50 U
Ronnel ug/1 0.50 U 0.50 U 0.50 U
Stirophos (Tetrachlorovinphos ug/1 0.50 U 0.50 U 0.50 U
Sulfotep ug/1 0.50 U 0.50 U 0.50 U
TEPP ug/1 2.0 U 2.0 U 2.0 U
Tokuthion ug/1 0.50 U 0.50 U 0.50 U
Trichloronate ug/1 0.50 U 0.50 U 0.50 U
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50 U
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Groundwate^^^ltorlng Results 
Fort McCoy

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0WU7

FM94-LF8-OW1A7-01
26-JUL-9A

0W1A7

FM9A-LF8-OW1A7-OIRE
26-JUL-9A

0W1A8

FM9A-LF8-OW1A8-01
26-JUL-9A

OW1A8

FM9A-LF8-OW1A8-01RE
26-JUL-9A

0W1A9

FM9A-LF8-OW1A9-01
26-JUL-9A

COMPOUND

Polychlorinated Biphenyls

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-12A2
Aroclor-12A8
Aroclor-125A
Aroclor-1260

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Miscellaneous Parameters 

Alkalinity
Chemical Oxygen Demand
Nitrate/Nitrite
Chloride
Fluoride, Total
Total Dissolved Solids

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

mg/1
mg/1
ug/1
mg/1
mg/1
mg/1

0.5
0.5
0.5
0.5
0.5
0.5
0.5

A0200 
6 U 

20 
300 

A 
8

33000
210
120
250

208000 
37 

19000 
1270 
l.A B, 
120 

10000 
5 U 

10 U 
11000 

10 u 
160 
630 B

88.
10

1100
38.
0.1

1160.

0.5 U 0.5 U
0.5 U 0.5 U
0.5 U 0.5 U
0.5 U 0.5 U
0.5 U 0.5 U
0.5 U 0.5 U
0.5 U 0.5 U

600 3000
6 U 6 U

10 U 10 U
100 U 100 U

A U A U
5 U 5 U

9000 26000
30 B 30 B
50 U 5tt U
20 U 20 U

1600 5500
3 U 3 U

5000 U 10000
20 lAO
.9 BJ .9 BJ
AO U AO U

5000 U 5000 U
5 U 5 U

10 U 10 U
5000 U 9000

2 U 2 U
50 U 50 U

500 B A20 B

5. 69.
10 U 10 U

100 U 700
2 U 27.

0.1 U 0.1 u
58. J 192. J



Groundwatsr Monitoring Results 
Fort McCoy

Page 6

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW147

FM94-LF0-OW147-O1
26-JUL-94

OW147 OW148

FM94-LF8-OW147-01RE FM94-LF8-OW148-01
26-JUL-94 26-JUL-94

OW148

FM94-LF8-OW1A8-01RE
26-JUL-94

OW149

FM94-LF8-OW149-01
26-JUL-94

COMPOUND

Miscellaneous Parameters

Sulfate
Orthophosphate

mg/1
mg/1

10 U 
l.A

14. 
0.1 U

10 U 
0.3



APPENDIX Q-13

LANDFILL 9 ANALYTICAL DATA

1. ROUND 1 GROUNDWATER SAMPLING
2. ROUND 2 GROUNDWATER SAMPLING



1. ROUND 1 GROUNDWATER SAMPLING
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FORT MCCOl 
November-Deceraber 

Landfill 9 
Water

1993

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

0W151

LF9-OW151-01
13-DEC-93

OW152

LF9-OW152-01
13-DEC-93

OW152

LF9-OW152-02
13-DEC-93

OW152

LF9-OW152-OA
13-DEC-93

0W152

TB05
lA-DEC-93

COMPOUND

Volatile Compounds

1,1,1-Trichloroethane ug/1
1.1.2.2- Tetrachloroethane ug/l
1.1.2- Triohloroethane ug/l
1.1- Dichloroethane ug/1
1.1- Dichloroethene ug/1
1.2- Dichloroethane ug/1
1.2- Dichloropropane ug/1
trans-l,2-Diohloroethene ug/1
Cis-1,0-Diohloroethene ug/1
2-Hexanone ug/1
A-Methyl-2-pentanone ug/1
Acetone ug/1
Benzene ug/1
Bromodichloromethane ug/1
Bromoform ug/1
Bromomethane ug/1
Carbon Tetrachloride ug/1
Carbon disulfide ug/1
Chlorobenzene ug/1
Chloroethane ug/1
Chloroform ug/1
Chlororoethane ug/1
Dibromochloromethane ug/1
Ethyl Benzene ug/1
Methyl Ethyl Ketone ug/1
Methylene Chloride ug/1
Styrene ug/1
Tetrachloroethene ug/1

1.0 
0.50 
1.0 
1.0 
1.1 
1.0 
1.0 
1.0 
1.0 

10 
10 

A.7 
1.0 
1.0 

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
10 

A.6 
0.50 
0.50

U
U
U
U
U
U
U
U
U
U
U
BJ
U
U
U
U
U
U
U
U
U
U
u
u
u
BJ
U
U

1.0 
0.50 
1.0 
1.0 
1.1 
1.0 
1.0 
1.0 
1.0 

10 
10 
10 

1.0 
1.0 

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
10 

A.7 
0.50 
0.50

U
U
U
U
u
u
u
u
u
uu
u
u
u
u
u
u
u
u
u
u
u
u
u
u
BJ
u
u

1.0
0.50

1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10
10

1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10

A.O
0.50
0.50

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
BJ
U
u

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10

A.l
1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10

A.O
0.50
0.50

U
U
U
U
U
U
U
u
u
u
u
BJ
U
U
U
U
U
u
u
u
u
u
u
u
u
BJ
U
u

1.0
0.50
1.0
1.0
1.1
1.0
2.8
1.0
1.0

10
10

9.0
1.0 
1.0

0.50 
2.3 
1.1 
1.0 

0.50 
2.0 
1.0 
2.0 
1.0 

0.50 
8.0 
A.6 

0.50 
0.50

U
U
U
U
U
U

U
U
U
U
BJ
U
U
U
U
U
U
U
u
u
u
u
u
BJ
U
U

Toluene ug/1 5.0 B A.2 B A.2 B 1.7 0.50 U
Trichloroethene ug/1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Vinyl Acetate ug/1 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Vinyl Chloride ug/1 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Xylenes (Total) ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
cis-1,3-Dichloropropene ug/1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
trans-1,3-Diohloropropene ug/1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Semi-Volatile Compounds

1,A-Dichlorobenzene ug/1 9.6 U 9.6 U 9.6 U 9.6 U
1,2,A-Trichlorobenzene ug/1 9.6 U 9.6 U 9.6 u 9.6 U
1,2-Dichlorobenzene ug/1 9.6 U 9.6 U 9.6 u 9.6 U
1,3-Diohlorobenzene ug/1 9.6 U 9.6 U 9.6 u 9.6 U



FORT MCCOY
November-December 1993 

Landfill 9 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

0W151

LF9-OW151-01
13-DEC-93

OW152

LF9-OW152-01
13-DEC-93

0W152

LF9-OW152-02
13-DEC-93

0W152

LF9-OW152-04
13-DEC-93

OW152

TB05
14-DEC-93

COMPOUND

Semi-Volatile Compounds

Hexaohlorobutadiene ug/1
2,ii,5-Trichlorophenol ug/1
2.4.6- Trichlorophenol ug/1
2.4- Dichlorophenol ug/1
2.4- Dimethylphenol ug/1
2.4- Dinitrophenol ug/1
Naphthalene ug/1
2.4- Dinitrotoluene ug/1
Benzyl Alcohol ug/1
Benzoic Acid ug/1
2-Chloronaphthalene ug/1
2-Chlorophenol ug/1
Nitrobenzene ug/1
2-Methylnaphthalene ug/1
2-Methylphenol ug/1
2-Nitroaniline ug/1
2- Nitrophenol ug/1
3,3-Dichlorobenzidine ug/1
2.6- Dinitrotoluene ug/1
3- Nitroaniline ug/1
4.6- Dinitro-2-methylphenol ug/1
4- Bromophenyl-phenylether ug/1
4-Chloro-3-raethylphenol ug/1
4-Chloroaniline ug/1
4-Chlorophenyl-phenyl ether ug/1
4-Methylphenol ug/1
4-Nitroaniline ug/1
4-Nitrophenol ug/1
Acenaphthene ug/1
Acenaphthylene ug/1
Anthracene ug/1
Benzo(a)anthracene ug/1
Benzo(a)pyrene ug/1
Benzo(b)fluoranthene ug/1
Benzo(g,h, Dperylene ug/1
Benzo(k)fluoranthene ug/1
Butylbenzylphthalate ug/1
Chrysene ug/1
Di-n-butylphthalate ug/1
Di-n-octylphthalate ug/1
Dibenzo(a,h)anthracene ug/1
Dibenzofuran ug/1

9.6
9.6
9.6
9.6
9.6

24
9.6
9.6
9.6

24
9.6
9.6
9.6
9.6
9.6

24
9.6
9.6
9.6

24
24

9.6
9.6
9.6
9.6
9.6

24
24

9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6

9.6
9.6
9.6
9.6
9.6
24

9.6
9.6
9.6

24
9.6
9.6
9.6
9.6
9.6

24
9.6
9.6
9.6

24
24

9.6
9.6
9.6
9.6
9.6

24
24

9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6

9.6
9.6
9.6
9.6
9.6

24
9.6
9.6
9.6

24
9.6
9.6
9.6
9.6
9.6

24
9.6
9.6
9.6

24
24

9.6
9.6
9.6
9.6
9.6

24
24

9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6

9.6
9.6
9.6
9.6
9.6

24
9.6
9.6
9.6

24
9.6
9.6
9.6
9.6
9.6

24
9.6
9.6
9.6

24
24

9.6
9.6
9.6
9.6
9.6
24
24

9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
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FORT MCCOll 

November-Decenib^ 
Landfill 9 

Water

1993

,----- f---- 1 -----1 r '! r- i. r'

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW151

LF9-OW151-01
13-DEC-93

0W152

LF9-OW152-01
13-DEC-93

0W152

LF9-OW152-02
13-DEC-93

OW152

LF9-OW152-OA
13-DEC-93

OW152

TB05
l't-DEC-93

COMPOUND

Semi-Volatlle Compounds

Diethylphthalate ug/1 9.6 U 9.6 U 9.6 U 9.6
Dimethylphthalate ug/1 9.6 U 9.6 U 9.6 U 9.6
Fluoranthene ug/1 9.6 U 9.6 U 9.6 U 9.6
Fluorene ug/1 9.6 U 9.6 U 9.6 U 9.6
Hexachlorobenzene ug/1 9.6 U 9.6 U 9.6 U 9.6
Hexachlorocyclopentadiene ug/1 9.6 U 9.6 U 9.6 U 9.6
Hexachloroethane ug/1 9.6 U 9.6 U 9.6 U 9.6
Indeno(l,2,3-cd)pyrene ug/1 9.6 U 9.6 U 9.6 U 9.6
Isophorone ug/1 9.6 U 9.6 U 9.6 U 9.6
N-Nitrosodi-N-Propylamine ug/1 9.6 U 9.6 U 9.6 U 9.6
N-nitrosodiphenylamine ug/1 9.6 U 9.6 U 9,6 U 9.6
Pentaohlorophenol ug/1 24 U 24 U 24 U 24
Phenanthrene ug/1 9.6 U 9.6 U 9.6 U 9.6
Phenol ug/1 9.6 U 9.6 U 9.6 U 9.6
Pyrene ug/1 9.6 U 9.6 U 9.6 U 9.6
Bis(2-chloroethoxy)methane ug/1 9.6 U 9.6 U 9.6 U 9.6
bis(2-Chloroethyl) ether ug/1 9.6 U 9.6 U 9.6 U 9.6
bis(2-Ethylhexyl)phthalate ug/1 17 B 32 B 58 B 35

Herbicide

2,4,5-T ug/1 0.50 U 0.50 U 0.50 U 0.50
2,4,5-TP (Silvex) ug/1 0.50 U 0.50 U 0.50 U 0.50
2,4-D ug/1 2.0 U 2.0 U 2.0 U 2.0
2,4-DB ug/1 5.0 U 5.0 U 5.0 U 5.0
Dalapon ug/1 5.0 U 5.0 U 5.0 U 5.0
Dlcaihba ug/1 0.50 U 0.50 U 0.50 U 0.50
Dichloroprop ug/1 1.0 U 1.0 U 1.0 U 1.0
Dlnoseb ug/1 1.0 U 1.0 U 1.0 U 1.0
MCPA ug/1 250. U 250. U 250. U 250.
MCPP ug/1 250. U 250. U 250. U 250.

Pesticide

4,4-DDD ug/1 0.095 UJ 0.095 UJ 0.095 UR 0.095
4,4-DDE ug/1 0.095 UJ 0.095 UJ 0.095 UR 0.095
4,4-DDT ug/1 0.095 UJ 0.095 UJ 0.095 UR 0.095
Aldrin ug/1 0.048 UJ 0.048 UJ 0.048 UR 0.048
Dieldrin ug/1 0.095 UJ 0.095 UJ 0.095 UR 0.095
Endosulfan I ug/1 0.048 UJ 0.048 UJ 0.048 UR 0.048
Endosulfan II ug/1 0.095 UJ 0.095 UJ 0.095 UR 0.095
Endosulfan sulfate ug/1 0.048 UJ 0.048 UJ 0.048 UR 0.048

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ



FORT MCCOY
November-December 1993 

Landfill 9 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW151

LF9-OW151-01
13-DEC-93

OW152

LF9-OW152-01
13-DEC-93

OW152

LF9-OW152-02
13-DEC-93

OW152

LF9-OW152-04
13-DEC-93

OW152

TB05
14-DEC-93

COMPOUND

Pesticide

Endrin ug/1
Endrin aldehyde dg/l
Heptachlor ug/1
Heptachlor epoxide ug/1
Methoxychlor ug/1
a-Chlordane ug/1
Toxaphene ug/1
alpha-BHC ug/1
beta-BHC ug/1
delta-BHC ug/1
gairana-BHC (lindane) ug/1
Endrin ketone ug/1
g-Chlordane ug/1

Ortho-Phosphorus Pesticides

0.095 
0.095 
0.048 
0.048 
0.48 

0.048 
4.8 

0.048 
0.048 
0.048 UJ 
0.048 UJ 
0.095 UJ 
0.048 UJ

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.095
0.095
0.048
0.048
0.48

0.048
4.8

0.048
0.048
0.048
0.048
0.095
0.048

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.095 UR 
0.095 UR 
0.048 UR 
0.048 UR 
0.48 UR 

0.048 UR 
4.8 UR 

0.048 UR 
0.048 
0.048 
0.048 
0.095 
0.048

UR
UR
UR
UR
UR

0.095 UJ 
0.095 UJ 
0.048 UJ 
0.048 UJ 
0.48 UJ 

0.048 UJ 
4.8 UJ 

0.048 UJ 
0.048 UJ 
0.048 UJ 
0.048 UJ 
0.095 UJ 
0.048 UJ

Naled ug/1 10. U 10. U 10. U 10. U
Ethyl Parathion ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Methyl Parathion ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Azinphos Methyl ug/1 2.5 U 2.5 U 2.5 U 2.5 U
Bolster(Suprophos) ug/1 0.50 U 0.50 U 0.50 U 0.50 U
Chlorpyrifos ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Coumaphos ug/1 0.50 U 0.50 U 0.50 U 0.50 U
Demeton 0,S ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Diazinon ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Dimethoate ug/1 0.50 U 0.50 U 0.50 U 0.50 U
Disulfoton ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Ethoprop ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Fensulfothion ug/1 2.5 U 2.5 U 2.5 U 2.5 U
Fenthion ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Malathion ug/1 1.2 U 1.2 U 1.2 U 1.2 U
Merphos ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Mevinphos ug/1 6.2 U 6.2 U 6.2 U 6.2 U
Phorate ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Ronnel ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Stirophos (Tetrachlorovinphos ug/1 2.5 U 2.5 U 2.5 U 2.5 U
Sulfotep ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Tokuthion ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Trichloronate ug/1 0.25 U 0.25 U 0.25 U 0.25 U
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50 U 0.50 U



7] ;'
FORT MCCOll 

November-Decembel 
Landfill 9 

Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

0W151

LF9-OW151-01
13-DEC-93

OW152

LF9-OW152-01
13-DEC-93

OW152

LF9-OW152-02
13-DEC-93

OW152

LF9-OW152-OA
13-DEC-93

OW152

TB05
14-DEC-93

COMPOUND

Polychlorinated Biphenyls

Aroclor-1016
Aroolor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ug/1 0.95 UJ 0.95 UJ 0.95 UR 0.95 UJ
ug/1 1.9 UJ 1.9 UJ 1.9 UR 1.9 UJ
ug/1 0.95 UJ 0.95 UJ 0.95 UR 0.95 UJ
ug/1 0.95 UJ 0.95 UJ 0.95 UR 0.95 UJ
ug/1 0.95 UJ 0.95 UJ 0.95 UR 0.95 UJ
ug/1 0.95 UJ 0.95 UJ 0.95 UR 0.95 UJ
U8/1 0.95 UJ 0.95 UJ 0.95 UR 0.95 UJ

ug/1 4200 J 19000 5600 100 U
ug/1 30 U 30 U 30 U 30 U
ug/1 2.0 U 18 4.2 2.0 U
ug/1 53 200 79 4.0 U
ug/1 2.0 1.0 U 1.0 U 1.0
ug/1 6.0 J 2.0 U 2.0 U 2.0 U
ug/1 19000 14000 B 9900 B 2000
ug/1 22 B 42 B 18 B 6.0 B
ug/1 9.0 B 19 B 9.0 B 4.0 B
ug/1 63 B J 100 B J 17 J 12 B J
ug/1 6200 48000 13000 200 U
ug/1 6.8 55 12 2.0 U
ug/1 6700 5400 3500 80
ug/1 83 460 250 3.0 U
ug/1 .20 UJ .31 J .20 UJ .20 UJ
ug/1 11 J 60 B 150 9.0
ug/1 1400 J 5200 J 1900 J 500 UJ
ug/1 1.0 U 1.0 U 1.0 U 1.0 U
ug/1 130 BJ 40 UJ 40 UJ 40 UJ
ug/1 3800 3500 3500 200 U
ug/1 50 U 77 64 50 U
ug/1 18 J 43 12 B 3.0
ug/1 590 560 B 220 B 220

Miscellaneous Parameters

Alkalinity rag/1 60 26 26 5.0
Chemical Oxygen Demand mg/1 9.5 8.0 U 8.0 U 8.0
Nitrate/Nitrite ug/1 100 U 100 U 100 U 100
Chloride mg/1 1.5 1.5 1.0 1.0
Fluoride, Total rag/1 0.1 U 0.1 U 0.1 U 0.1
Phosphate, Total mg/1 0.6 1.7 0.5 • 0.1



FORT MCCOY
Noveniber-December 1993 

Landfill 9 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW151

LF9-OW151-01
13-DEC-93

OW152

LF9-OW152-01
13-DEC-93

OW152

LF9-OW152-02 
13-DEC-93

OW152

LF9-OW152-04
13-DEC-93

OW152

TB05
U-DEC-93

COMPOUND

Miscellaneous Parameters

Total Dissolved Solids 
Sulfate

mg/1
mg/1

170 J 
8.0

5A0 J 
5.8 B

190 J 
6.3 B

10 UJ 
2.0

#
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Groundwatel ciltorlng Results 
McCoy

'■! r 1 Pa'

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW151

FM94-LF9-OW151-01
26-JUL-94

COMPOUND

OW151

FM94-LF9-OW151-01RE
26-JUL-94

OW152

FM9A-LF9-OW152-01
26-JUL-9A

OW152

FM9A-LF9-OW152-02
26-JUL-9A

0W152

FM9A-LF9-OW152-OA
26-JUL-9A

OW152

FM9A-LF9-OW152-OARE
26-JUL-9A

Volatile Compounds

1,1,1-Trichloroethane ug/1
1.1.2.2- Tetrachloroethane ug/1
1.1.2- Triohloroethane ug/1
1.1- Dichloroethane ug/1
1.1- Dichloroethene ug/1
1.2- Dichloroethane ug/1
1.2- Dichloroethene(total) ug/1
1.2- Dlchloropr.opane ug/1
2-Hexanone ug/1
A-Methyl-2-pentanone ug/1
Acetone ug/1
Benzene ug/1
Bromodichloromethane ug/1
Bromoform ug/1
Bromomethane ug/1
Carbon Tetrachloride ug/1
Carbon disulfide ug/1
Chlorobenzene ug/1
Chloroethane ug/1

. Chloroform ug/1
Chlororaethane ug/1
Dibromoohloromethane ug/1
Ethyl Benzene ug/1
Methyl Ethyl Ketone ug/1
Methylene Chloride ug/1
Styrene ug/1
Tetrachloroethene ug/1
Toluene ug/1
Trlchloroethene ug/1
Vinyl Acetate ug/1
Vinyl Chloride ug/1
Xylenes (Total) ug/1
cis-1,3-Dichloropropene ug/1
trans-1,3-Dichloropropene ug/1

Semi-Volatile Compounds

1,A-Dichlorobenzene ug/1
1,2,A-Trichlorobenzene ug/1
1.2- Dichlorobenzene ug/1
1.3- Dichlorobenzene ug/1
Hexaohlorobutadiene ug/1

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

1.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
1.0

10
5.0
1.0 
1.0 
2.7 
1.0
25

2.0
2.0
1.0
1.0

5.0 U 
5.0 UJ 
5.0 U 
5.0 U 
5.0 U

1.0 u 1.0 U 1.0
1.0 u 1.0 U 1.0
1.0 u 1.0 U 1.0
1.0 u 1.0 U 1.0
1.0 u 1.0 U 1.0
1.0 u 1.0 U 1.0
2.0 U 2.0 U 2.0
1.0 u 1.0 U 1.0

10 u 10 U 10
10 u 10 U 10
50 U 50 U 50

1.0 u 1.0 U 1.0
1.0 u 1.0 u 1.0
1.0 u 1.0 u 1.0
2.0 U 2.0 U 2.0
1.0 u 1.0 U 1.0
1.0 u 1.0 u 1.0
1.0 u 1.0 u 1.0
2.0 U 2.0 U 2.0
1.0 u 1.0 U 1-0
2.0 U 2.0 U 2.0
1.0 U 1.0 U 1.0
1.0 u 1.0 U 1.0

10 u 10 U 10
5.0 U 5.0 U 5.0
1.0 u 1.0 U 1.0
1.0 u 1.0 U 1.0
1.0 u 1.0 u 1.0
1.0 u 1.0 u 1.0
25 U 25 U 25

2.0 U 2.0 U 2.0
2.0 U 2.0 U 2.0
1.0 U 1.0 U 1.0
1.0 U 1.0 U 1.0

5.0 U 5.0 U 5.0
5.0 UJ 5.0 UJ 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0

U
UJ
U
U
U



Groundwater Monitoring Results 
Fort McCoy

Page 2

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0W151

FM9A-LF9-OW151-01
26-JUL-9A

0W151

FM94-LF9-OW151-01RE
26-JUL-94

0W152

FM94-LF9-OW152-01
26-JUL-94

0W152

FM94-LF9-OW152-02
26-JUL-94

0W152

FM94-LF9-OW152-04
26-JUL-94

0W152

FM94-LF9-OW152-04RE
26-JUL-94

COMPOUND

Semi-Volatile Compounds

2.4.5- Trichlorophenol
2.4.6- Trichlorophenol
2.4- Dichlorophenol
2.4- Dimethylphenol 
Methylphenol (2,3)
2.4- Dinitrophenol 
Naphthalene
2.4- Dinitrotoluene 
Benzyl Alcohol 
Benzoic Acid 
2-Chloronaphthalene 
2-Chlorophenol 
Nitrobenzene 
2-Methylnaphthalene 
2-Nitroaniline
2- Nitrophenol
3,3-Dichlorobenzidine
2.6- Dinitrotoluene
3- Nitroaniline
4.6- Dinitro-2-methylphenol
4- Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h, Dperylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
Chrysene
Di-n-butylphthalate 
Di-n-ootylphthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate

ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 50
ug/1 5.0
ug/1 5.0
ug/1 20
ug/1 50
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 50
ug/1 5.0
ug/1 50
ug/1 5.0
ug/1 50
ug/1 50
ug/1 5.0
ug/1 20
ug/1 20
ug/1 5.0
ug/1 5.0
ug/1 50
ug/1 50
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0
ug/1 5.0

5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0

50 U 50 U 50
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0

20 U 20 U 20
50 U 50 U 50

5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0

50 U 50 U 50
5.0 U 5.0 U 5.0

50 U 50 U 50
5.0 U 5.0 U 5.0

50 U 50 U 50
50 U 50 U 50

5.0 U 5.0 U 5.0
20 U 20 U 20
20 U 20 U 20

5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0

50 U 50 U 50
50 U 50 U 50

5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0
5.0 U 5.0 U 5.0



ci:" Groundwat
I
Itoring Results 
McCoy
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SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0W151

FM9«-LF9-OW151-01
26-JUL-9A

0W151 0W152

FM94-LF9-OW151-01RE FM94-LF9-C3W152-01
26-JUL-9A 26-JUL-94

0W152

FM94-LF9-OW152-02
26-JUL-941

0W152

FM94-LF9-OW152-OA
26-JUL-94

0W152

FM94-LF9-OW152-04RE
26-JUL-94

COMPOUND

Semi-Volatile Compounds

DimethyIphthalate UB/1 5.0 U 5.0 U 5.0 U 5.0
Fluoranthene ug/1 5.0 U 5.0 U 5.0 U 5.0
Fluorene ug/1 5.0 U 5.0 U 5.0 U 5.0
Hexachlorobenzene ug/1 5.0 U 5.0 U 5.0 U 5.0
Hexachlorocyolopentadiene ug/1 5.0 ti 5.0 U 5.0 U 5.0
Hexachloroethane ug/1 5.0 U 5.0 U 5.0 U 5.0
Indeno(l,2,3-cd)pyrene ug/1 5,0 U 5.0 U 5.0 U 5.0
Isophorone ug/1 5.0 U 5.0 U 5.0 U 5.0
N-Nitrosodi-N-Propylamine ug/1 5.0 U 5.0 U 5.0 U 5.0
N-nitrosodiphenylamine ug/1 5.0 U 5.0 U 5.0 U . 5.0
Fentachlorophenol ug/1 20 U 20 U 20 U 20
Fhenanthrene ug/1 5.0 U 5.0 U 5.0 U 5.0
Phenol ug/1 5.0 U 5.0 U 5.0 U 5.0
Pyrene ug/1 5.0 U 5.0 U 5.0 U 5.0
bis(2-Chloroethoxy) methane ug/1 5.0 U 5.0 U 5.0 U 5.0
bis(2-Chloroethyl) ether ug/1 5.0 U 5.0 U 5.0 U 5.0
bis(2-Chloroisopropyl) ether ug/1 5.0 u 5.0 U 5.0 U 5.0
bis(2-Ethylhexyl)phthalate ug/1 5.0 u 5.0 U 5.0 U 5.0

Herbicide

2,A,5-T ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ
2,4,5-TP (Silvex) ug/1 2.0 UJ 2.0 UJ 2.0 UR 2.0 UR 2.0 UJ 2.0 UJ
2,A-D ug/1 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
2,«-DB ug/1 5.0 UJ 5.0 UJ 5.0 U 5.0 U 5.0 UJ 5.0 UJ
Dalapon ug/1 50 UJ 50 UJ 50 U 50 U 50 UJ 50 UJ
Dicamba ug/I 2.0 UJ 2.0 UJ 2.0 U 2.0 U 2.0 UJ 2.0 UJ
Dichloroprop ug/1 5.0 UJ 5.0 UJ 5.0 U 5.0 U 5.0 UJ 5.0 UJ
Dinoseb ug/1 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ 1.0 UJ
MCPP ug/1 200 UJ 200 UJ 200 U 200 U 200 UJ 200 UJ
MCPA ug/1 200 UJ 200 UJ 200 U 200 U 200 UJ 200 UJ

Pesticide

A,A’-DDD ug/1 0.1 U 0.1 U 0.1 u 0.1
A,A’-DDE ug/1 0.1 U 0.1 U 0.1 u 0.1
A,A-DDT ug/1 0.1 U 0.1 U 0.1 u 0.1
Aldrin ug/1 0.1 U d.i u 0.1 u 0.1
Chlordane ug/1 0.1 U 0.1 u 0.1 u 0.1
Dieldrin ug/1 0.1 U 0.1 u 0.1 u 0.1
Endosulfan I ug/1 0.1 U 0.1 u 0.1 u 0.1
Endosulfan II ug/1 0.1 U 0.1 u 0.1 u 0.1



Groundwater Monitoring Results 
Fort McCoy

Page 4,

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0W151

FM941-LF9-OW151-01
26-JUL-94

0W151

FM94-LF9-OW151-01RE
26-JUL-94

OW152

FM94-LF9-OW1S2-01
26-JUL-94

0W152

FM94-LF9-OW152-02
26-JUL-94

0W152

FM94-LF9-OW152-04
26-JUL-94

0W152

FM94 -LF9-OW152-04RE 
26-JUL-94

COMPOUND

Pesticide

Endosulfan sulfate 
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
beta-BHC
delta-BHC
gamna-BHC (lindane)

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1 u 0.1 u 0.1
0.1 u 0.1 u 0.1
0.1 u 0.1 u 0.1
0.1 u 0.1 u 0.1
0.1 u 0.1 u 0.1
1.0 u 1.0 u 1.0
5.0 U 5.0 u 5.0
0.1 u 0.1 u 0.1
0.1 u 0.1 u 0.1
0.1 u 0.1 u 0.1
0.1 u 0.1 u 0.1

Organo-Phosphorus Pesticides

Naled ug/1 0.50 U 0.50 U 0.50 U 0.50
Azinphos Methyl ug/1 0.50 U 0.50 U 0.50 U 0.50
Bolstar(Suprophos) ug/1 0.50 U 0.50 U 0.50 U 0.50
Chlorpyrifos ug/1 0.50 U 0.50 U 0.50 U 0.50
Coumaphos ug/1 0.50 U 0.50 U 0.50 U 0.50
Demeton 0,S ug/1 0.50 U 0.50 U 0.50 U 0.50
Diazinon ug/1 0.50 U 0.50 U 0.50 U 0.50
Dimethoate ug/1 2.0 U 2.0 U 2.0 U 2.0
Disulfoton ug/1 0.50 U 0.50 U 0.50 U 0.50
EPN . ug/1 0.50 U 0.50 U 0.50 U 0.50
Ethoprop ug/1 0.50 U 0.50 U 0.50 U 0.50
Fensulfothion ug/1 0.50 U 0.50 U 0.50 U 0.50
Fenthion ug/1 0.50 U 0.50 U 0.50 U 0.50
Malathion ug/1 0.50 U 0.50 U 0.50 U 0.50
Merphos ug/1 0.50 U 0.50 U 0.50 U 0.50
Mevinphos ug/1 0.50 U 0.50 U 0.50 U 0.50
Ethyl Paration ug/1 0.50 U 0.50 U 0.50 U 0.50
Parathion-methyl ug/1 0.50 U 0.50 U 0.50 U 0.50
Phorate ug/1 0.50 U 0.50 U 0.50 U 0.50
Runnel ug/1 0.50 U 0.50 U 0.50 U 0.50
Stirophos (Tetrachlorovinphos ug/1 0.50 U 0.50 U 0.50 U 0.50
Sulfotep ug/1 0.50 U 0.50 U 0.50 U 0.50
TEPP ug/1 2.0 U 2.0 U 2.0 U 2.0
Tokuthion ug/1 0.50 U 0.50 U 0.50 U 0.50
Trichloronate ug/1 0.50 U 0.50 U 0.50 U 0.50
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50 U 0.50
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Groundwate:#
Foft I

itoring Results 
McCoy

Pa'_ -

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

COMPOUND

OW151

FM9A-LF9-OW151-01
26-JUL-94

OW151

FM94-LF9-OW151-01RE
26-JUL-9A

OW152

FM94-LF9-OW152-01
26-JUL-94

OW152

FM94-LF9-OW152-02
26-JUL-94

OW152

FM94-LF9-OW152-04
26-JUL-94

OW152

FM94-LF9-OW152-04HE
26-JUL-94

Polychlorinated Biphenyls

Aroclor-1016 ug/1
Aroclor-1221 ug/1
Aroclor-1232 ug/1
Aroclor-1242 ug/1
Aroclor-1248 ug/1
Aroclor-1254 ug/1
Aroolor-1260 ug/1

Metals

0.5
0.3
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0,5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodivim
Thallium
Vanadium
Zinc

Miscellaneous Parameters 

Alkalinity
Chemical Oxygen Demand
Nitrate/Nitrite
Chloride
Fluoride, Total
Total Dissolved Solids

ug/1
US/I
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

mg/1
mg/1
ug/1
mg/1
mg/1
mg/1

10400
6

10
100

4
5

24000
30
50
30

13600
24

9000
110
1.1

40
5000

5
10

5000
2

50

BJ
U
U
U
U
U
U
U

5BD B

68.
10

100
2

0.1
248.

2400 2500 100 U
6 U 8 U 6 U

10 U 10 U 10 U
100 U 100 U 100 u

4 U 4 U 4 U
5 U 5 U 5 U

11000 12000 5000 U
50 40 6 10
50 U 50 U 50 U
20 U 20 U 20 U

4000 4500 100 U
5 4 3 U

5000 U 5000 U 5000 U
50 60 10 U

1.1 BJ .9 BJ .8 J
40 40 U 40 U

5000 U 5000 U 5000 U
5 U 5 U 5 U

10 U 10 U 10 U
5000 U 5000 U 5000 U

2 U 2 U 2 U
50 U 50 U 50 U

400 B 480 B 410

24. 25. 2 U
10 U 10 U 10 U

100 U 100 U 100 U
2. 2 U 2 U

0.1 U 0.1 u 0.1 U
98. J 102. J 4. J



Groundwater Monitoring Results 
Fort McCoy

Page 6

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW151

FM9A-LF9-OW151-01
26-JUL-94

OW151

FM9A-LF9-OW151-01RE
26-JUL-9A

0W152

FM94-LF9-OW152-01
26-JUL-94

0W152

FM94-LF9-OW152-02
26-JUL-9A

OW152

FM9A-LF9-OW152-OA
26-JUL-94

0W152

FM9A-LF9-OW152-0«RE
26-JUL-94

COMPOUND

Miscellaneous Parameters

Sulfate
Orthophosphate

mg/1
mg/1

10 U 
O.A

10 U 
0.2

10 U 
0.2

10 u
0.1 UJ

Metals, Dissolved

Aluminum Dissolved ug/1 100 U 100 U 100 U 100
Antimony Dissolved ug/1 6 U 6 U 6 U 6
Arsenic Dissolved ug/1 10 U 10 U 10 U 10
Barium Dissolved ug/1 100 U 100 U 100 U 100
Beryllium Dissolved ug/1 A U A U A U A
Cadmium Dissolved ug/1 5 U 5 U 5 U 5
Calcium Dissolved ug/1 18000 10000 9000 5000
Chromium Dissolved ug/1 10 U 10 U 10 U 10
Cobalt Dissolved ug/1 50 U 50 U 50 U 50
Copper Dissolved ug/1 20 U 20 U 20 U 20
Iron Dissolved ug/1 100 U 100 U 100 U 100
Lead Dissolved ug/1 3 U 8 3 U 3
Magnesium Dissolved ug/1 7000 5000 U 5000 U 5000
Manganese Dissolved ug/1 10 U 20 20 10
Mercury Dissolved ug/1 1.1 BJ l.A BJ 1.2 BJ 1.0
Nickel Dissolved ug/1 AO U AO U AO U AO
Potassium Dissolved ug/1 5000 U 5000 U 5000 U 5000
Selenium Dissolved ug/1 5 U 5 U 5 U 5
Silver Dissolved ug/1 10 U 10 U 10 U 10
Sodium Dissolved ug/1 5000 U 5000 U 5000 U 5000
Thallium Dissolved ug/1 2 U 2 U 2 U 2
Vanadium Dissolved ug/1 50 U 50 U 50 U 50
Zinc Dissolved ug/1 A70 B AOO B AOO B A20



APPENDIX Q-14

LANDFILL 10 ANALYTICAL DATA

1. ROUND 1 GROUNDWATER SAMPLING
2. ROUND 2 GROUNDWATER SAMPLING



1. ROUND 1 GROUNDWATER SAMPLEVG

nI i



■> I -'-'1
FORT MCCO; 

November-Deceihb
Landfill 10 

Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW155

LF10-OW155-01
13-DEC-93

OW156

LF10-OW156-01
13-DEC-93

OW157

LF10-OW157-01
13-DEC-93

OW158

LF10-OW158-01
13-DEC-93

COMPOUND

Volatile Compounds

1,1,1-Trichloroethane ug/l
1.1.2.2- Tetrachloroethane ug/l
1.1.2- Trichloroethane ug/l
1.1- Dichloroethane ug/l
1.1- Dichloroethene ug/l
1.2- Dichloroethane ug/l
1.2- Dichloropropane ug/l
tr«ns-l,2-Dichloroethene ug/l
cis-l,2-Dichloroethene UB/l
2-Hexanone ug/l
A-Methyl-2-pentanone ug/l
Acetone ug/l
Benzene ug/l
Broraodichloromethane ug/l
Broraoform ug/l
Bromomethane ug/l
Carbon Tetrachloride ug/l
Carbon disulfide ug/l
Chlorobenzene ug/l
Chloroethane ug/l
Chloroform ug/l
Chloromethane ug/l
Dibromochloromethane ug/l
Ethyl Benzene ug/l
Methyl Ethyl Ketone ug/l
Methylene Chloride ug/l
Styrene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Trichloroethene ug/l
Vinyl Acetate ug/l
Vinyl Chloride ug/l
Xylenes (Total) ug/l
cis-1,3-Dlchloropropene ug/l
trans-1,3-Dichloropropene ug/l

Semi-Volatile Compounds

1.0
0.50

1.0
1,0
1.1
1.0
1.0
1.0
1.0

10
10
13

1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1,0
2.0
1.0

0.50
10
25

0.50
0.50
0.50

1.0
2.0
2.0

0.50
1.0

0.50

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10
12

1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10
26

0.50
0.50
0.50
1.0
2.0
2.0

0.50
1.0

0.50

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10
lA

1.0
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.7
2.0
1.0

0.50
10
2A

0.50
0.50
0.50
1.0
2.0
2.0

0.50
1.0

0.50

1.0
0.50
1.0
1.0
1.1
1.0
1.0
1.0
1.0

10
10

2.9
i;o
1.0

0.50
2.3
1.1
1.0

0.50
2.0
1.0
2.0
1.0

0.50
10

9.6 B 
0.50 U 
0.50 U
5.7 B 
1.0 
2.0 
2.0

0.50 
1.0 

0.50

U
u
u
u
u
u
u
u
u
u
u
BJ
u
u
u
u
u
u
u
u
u
u
u
u
u

1,A-Dichlorobenzene ug/l A9 U 10 U 9.7 U 9.7
1,2,A-Trichlorobenzene ug/l A9 U 10 U 9.7 U 9.7
1,2-Dichlorob enz ene ug/l A9 U 10 U 9.7 U 9.7
1,3-Dichlorobenzene ug/l A9 U 10 U 9.7 U 9.7



FORT MCCOY 
November-December 

Landfill 10 
Water

1993

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW155

LF10-OW155-01
13-DEC-93

OW156

LF10-OW156-01
13-DEC-93

OW157

LF10-OW157-01
13-DEC-93

OW158

LF10-OW158-01
13-DEC-93

COMPOUND

Semi-Volatile Compounds

Hexachlorobutadiene ug/l
2.4.5- Trichlorophenol ug/l
2.4.6- Trichlorophenol ug/l
2.4- Dichlorophenol ug/l
2.4- Dimethylphenol ug/l
2.4- Dinitrophenol ug/l
Naphthalene ug/l
2.4- Dinitrotoluene ug/l
Benzyl Alcohol ug/l
Benzoic Acid ug/l
2-Chloronaphthalene ug/l
2-Chlorophenol ug/l
Nitrobenzene ug/l
2-Methylnaphthalene ug/l
2-Methylphenol ug/l
2-Nitroaniline ug/l
2- Nitrophenol ug/l
3,3-Dichlorobenzidine ug/l
2.6- Dinitrotoluene ug/l
3- Nitroaniline ug/l
4,B-Dinitro-2-methylphenol ug/l
4- Bromophenyl-phenylether ug/l
4-Chloro-3-methylphenol ug/l
4-Chloroaniline ug/l
4-Chlorophenyl-phenyl ether ug/l
4-Methylphenol ug/l
4-Nitroaniline ug/l
4-Nitrophenol ug/l
Acenaphthene ug/l
Acenaphthylene ug/l
Anthracene ug/l
Benzo(a)anthracene ug/l
Benzo(a)pyrene ug/l
Benzo(b)fluoranthene ug/l
Benzo(g,h,i)perylene ug/l
Benzo(k)fluoranthene ug/l
Butylbenzylphthalate ug/l
Chrysene ug/l
Di-n-butylphthalate ug/l
Di-n-octylphthalate ug/l
Dlbenzo(a,h)anthracene ug/l
Dibenzofuran ug/l

49
49
49
49
49

120
49
49
49

120
49
49
49
49
49

120
49
49
49

120
120

49
49
49
49
49

120
120

49
49
49
49
49
49
49
49
49
49
49
49
49
49

10
10
10
10
10
25
10
10
10
25
10
10
10
10
10
25
10
10
10
25
25
10
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10

9.7
9.7
9.7
9.7
9.7

24
9.7
9.7
9.7
24

9.7
9.7
9.7
9.7
9.7

24
9.7
9.7
9.7

24
24

9.7
9.7
9.7
9.7
9.7

24
24

9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7

9.7
9.7
9.7
9.7
9.7

24
9.7
9.7
9.7

24
9.7
9.7
9.7
9.7
9.7

24
9.7
9.7
9.7

24
24

9.7
9.7
9.7
9.7
9.7

24
24

9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7



I___ ‘ ■ " f

FORT MCCO' 
Novetiib er-D e c emb e' 

Landfill 10 
Water

'A16^^99

r j

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW155

LF10-OW155-01
13-DEC-93

OW156

LF10-OW156-01
13-DEC-93

OW157

LF10-OW157-01
13-DEC-93

OW158

LF10-OW158-01
13-DEC-93

COMPOUND

Semi-Volatile Compounds

Diethylphthalate ug/1 49 U 10 U 9.7 U 9.7
DimethyIphthalate ug/1 49 U 10 U 9.7 U 9.7
Fluoranthene ug/l 49 U 10 U 9.7 U 9.7
Fluorene ug/1 49 U 10 U 9.7 U 9.7
Hexachlorobenzene ug/1 49 U 10 U 9.7 U 9.7
Hexaohlor0 cyclopentadiene ug/1 49 U 10 U 9.7 U 9.7
Hexachloroethane ug/1 49 U 10 U 9.7 U 9.7
Indeno(1,2,3-cd)pyrene ug/1 49 U 10 U 9.7 U 9.7
Isophorone ug/1 49 U 10 U 9.7 U 9.7
N-Nitrosodi-N-Propylamine ug/1 49 U 10 U 9.7 U 9.7
N-nitrosodiphenylamine ug/1 49 U 10 U 9.7 U 9.7
Pentachlorophenol ug/1 120 U 25 U 24 U 24
Phenanthrene ug/1 49 U 10 U 9.7 U 9.7
Phenol ug/1 49 U 10 U 9.7 U 9.7
Pyrene ug/1 49 U 10 U 9.7 U 9.7
Bis(2-chloroethoxy)methane ug/1 49 U 10 U 9.7 U 9.7
bis(2-Chloroethyl) ether ug/1 49 U 10 U 9.7 U 9.7
bis(2-Ethylhexyl)phthalate ug/1 260 4.5 BJ 79 B 19

Herbicide

2,4,5-T ug/1 0.50 U 0.50 U 0.50 U 0.50 U
2,4,5-TP (Silvex) ug/1 0.50 U 0.50 U 0.50 U 0.50 U
2,4-D ug/1 2.0 U 2.0 U 2.0 U 2.0 U
2,4-DB ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Dalapon ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Dicamba ug/1 0.50 U 0.'50 U 0.50 U 0.50 U
Dichloroprop ug/1 1.0 U 1.0 U 1.0 U 1.0 U
Dinoseb ug/1 1.0 U 1.0 U 1.0 U 1.0 U
MCPA ug/1 250. U 250. U 250. U 250. U
MCPP ug/1 250. U 250. U 250. U 250. U

Pesticide

4,4-DDD ug/1 0.097 UJ 0.098 UJ 0.096 UJ 0.097 U
4,4-DDE ug/1 0.097 UJ 0.098 UJ 0.096 UJ 0.097 U
4,4-DDT ug/1 0.097 UJ 0.098 UJ 0.096 UJ 0.097 U
Aldrin ug/1 0.048 UJ 0.049 UJ 0.048 UJ 0.049 U
Dieldrin ug/1 0.097 UJ 0.098 UJ 0.096 UJ 0.097 U
Endosulfan I ug/1 0.048 UJ 0.049 UJ 0.048 UJ 0.049 U
Endosulfan II ug/1 0.097 UJ 0.098 UJ 0.096 UJ 0.097 U
Endosulfan sulfate ug/1 0.048 UJ 0.049 UJ 0.048 UJ 0.049 U



FORT MCCOY
November-December 1993 

Landfill 10 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW155

LF10-OW155-01
13-DEC-93

OW156

LF10-OW156-01
13-DEC-93

OW157

LF10-OW157-01
13-DEC-93

OW158

LF10-OW158-01
13-DEC-93

COMPOUND

Pesticide

Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
a-Chlordane
Toxaphene
alpha-BHC
beta-BHC
delta-BHC
gairana-BHC (lindane) 
Endrin ketone 
g-Chlordane

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
U8/1
ug/1

0.097
0.097
0.0^8
0.04i8
0.48

0.048
4.8

0.048
0.048
0.048
0.048
0.097
0.048

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.098
0.098
0.049
0.049
0.49

0.049
4.9

0.049
0.049
0.049
0.049
0.098
0.049

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.096
0.096
0.048
0.048
0.48

0.048
4.8

0.048
0.048
0.048
0.048
0.096
0.048

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.097
0.097
0.049
0.049
0.49

0.049
4.9

0.049
0.049
0.049
0.049
0.097
0.049

Ortho-Phosphorus Pesticides

Naled ug/1 10. u 10. U 10. U 10.
Ethyl Parathion ug/1 0.25 U 0.25 U 0.25 U 0.25
Methyl Parathion ug/1 0.25 U 0.25 U 0.25 U 0.25
Azinphos Methyl ug/1 2.5 U 2.5 U 2.5 U 2.5
Bolster(Suprophos) ug/1 0.50 U 0.50 U 0.50 U 0.50
Chlorpyrifos ug/1 0.25 U 0.25 U 0.25 U 0.25
Coumaphos ug/1 0.50 U 0.50 U 0.50 U 0.50
Demeton 0,S ug/1 0.25 U 0.25 U 0.25 U 0.25
Dlazinon ug/1 0.25 U 0.25 U 0.25 U 0.25
Dimethoate ug/1 0.50 U 0.50 U 0.50 U 0.50
Disulfoton ug/1 0.25 U 0.25 U 0.25 U 0.25
Ethoprop ug/1 0.25 U 0.25 U 0.25 U 0.25
Fensulfothion ug/1 2.5 U 2.5 U 2.5 U 2.5
Fenthion ug/1 0.25 U 0.25 U 0.25 U 0.25
Malathion ug/1 1.2 U 1.2 U 1.2 U 1.2
Merphos ug/1 0.25 U 0.25 U 0.25 U 0.25
Mevinphos ug/1 6.2 U 6.2 U 6.2 U 6.2
Phorate ug/1 0.25 U 0.25 U 0.25 U 0.25
Ronnel ug/1 0.25 U 0.25 U 0.25 U 0.25
Stirophos (Tetrachlorovinphos ug/1 2.5 U 2.5 U 2.5 U 2.5
Sulfotep ug/1 0.25 U 0.25 U 0.25 U 0.25
Tokuthion ug/1 0.25 U 0.25 U 0.25 U 0.25
Trichloronate ug/1 0.25 U 0.25 U 0.25 U 0.25
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50 U 0.50



FORT MCCO' 
November-Decemb

Landfill 10 
Water

'AlelBsO

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW155

LF10-OW155-01
13-DEC-93

0W15B

LF10-OW156-01
13-DEC-93

OW157

LF10-OW157-01
13-DEC-93

OW158

LF10-OW158-01
13-DEC-93

COMPOUND

Polychlorinated Biphenyls

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-12A2
Aroclor-12^8
Aroclor-1254
Aroclor-1260

ug/1 0.97 UJ 0.98 UJ 0.96 UJ 0.97
U6/1 1.9 UJ 2.0 UJ 1.9 UJ 1.9
ug/1 0.97 UJ 0.98 UJ 0.96 UJ 0.97
ug/1 0.97 UJ 0.98 UJ 0.96 UJ 0.97
ug/1 0.97 UJ 0.98 UJ 0.96 UJ 0.97
ug/1 0.97 UJ 0.98 UJ 0.96 UJ 0.97
ug/1 0.97 UJ 0.98 UJ 0.96 UJ 0.97

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ug/1 330 J 920 J 5A0 J 600 J
Ug/1 30 0 30 U 30 U . 30 U
ug/1 2.0 U 2.0 U 2.0 U 2.0 U
ug/1 16 29 lA 17
ug/1 1.0 1.0 U 1.0 U 1.0 U
ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ
ug/1 7100 15000 9A00 9A00
ug/1 100 23 B 17 B 5.0 U
ug/1 6.0 B A.O B 3.0 U 3.0 B
ug/1 29 B J 13 B J 19 B J 10 UJ
ug/1 930 1500 560 620
ug/1 3.7 3.2 3.0 A.A
ug/1 950 2000 1100 1600
ug/1 76 75 87 A7
ug/1 .20 UJ .20 UJ .20 UJ .20 UJ
ug/1 7.0 UJ 10 J 7.0 UJ 7.0 UJ
ug/1 500 UJ 1100 J 1200 J 950 J
ug/1 1.0 U 1.0 U 1.0 U 1.0 U
ug/1 AO UJ AO UJ AO UJ AO UJ
ug/1 730 3A00 1200 630
ug/1 50 U 50 U 50 U 50 U
ug/1 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ
ug/1 510 AAO 660 530

Miscellaneous Parameters

Alkalinity mg/1 5.8 31 12 280
Chemical Oxygen Demand mg/1 8.0 U 12 9.5 12
Nitrate/Nitrite ug/1 630 580 A90 600
Chloride mg/1 1.0 U 1.0 U 1.0 U 1.0
Fluoride, Total mg/1 0.1 U 0.1 U 0.1 U 0.1
Phosphate, Total mg/1 0.1 U 0.3 0.1 U 0.1



FORT MCCOY
Noveiriber-December 1993 

Landfill 10 
Water

SAMPLE ID 
DEPTH

AGENCY SAMPLE ID 
DATE SAMPLED

OW155

LF10-OW155-01
13-DEC-93

OW156

LF10-OW156-01
13-DEC-93

OW157

LF10-OW157-01
13-DEC-93

OW158

LF10-OW158-01
13-DEC-93

COMPOUND

Miscellaneous Parameters

Total Dissolved Solids 
Sulfate

mg/1
mg/1

62 J 
3.8

62 J 
3.8

64i J 
2.8

84 J 
3.6



2. ROUND 2 GROUNDWATER SAMPLING

L.



e^^lt
Groundwate^^^ltorlng Results 

Fort McCoy

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW154

FM94-LF10-OW154-01
26-JUL-9A

0W155

FM9A-LF10-OW155-01
26-JUL-9A

OW155 OW156

FM94-LF10-OW155-01HE FM9A-LF10-OW156-01
26-JUL-9A 26-JUL-94

OW157

FM9A-LF10-OW157-01
26-JUL-94

OW158

FM94-LF10-OW157-01R
26-JUL-94

COMPOUND

Volatile Compounds

1,1,1-Trichloroethane ug/1
1.1.2.2- Tetrachloroethane ug/1-
1.1.2- Trichloroethane ug/1
1.1- Dichloroethane ug/1
1.1- Dichloroethene ug/1
1.2- Dichloroethane ug/1
1.2- Dlchloroethene(total) ug/1
1.2- Dichloropropane ug/1
2-Hexanone ug/1
4-Methyl-2-pentanone ug/1
Acetone ug/1
Benzene ug/1
Bromodichloromethane ug/1
Bromoform ug/1
Bromomethane ug/1
Carbon Tetrachloride ug/1
Carbon disulfide ug/1
Chlorobenzene ug/1

1.0
1.0
1.0
1.0
1.0
1.0
2,0
1.0

10
10
50

1.0
1.0
1.0
2.0 
1.0 
1.0 
1.0

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

1.0
1.0
1.0
2.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

1.0
1.0
1.0
2.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

1.0
1.0
1.0
2.0
1.0
1.0
1.0

Chloroethane ug/1 2.0 U 2.0 U 2.0 U 2.0 U
Chloroform ug/1 1.0 U 1.0 U 1.0 U 1.0 U
Chloromethane ug/1 2.0 U 2.0 U 2.0 U 2.0 U
Dibromochloromethane ug/1 1.0 U 1.0 U 1.0 U 1.0 U
Ethyl Benzene ug/1 1.0 U 1.0 U 1.0 U 1.0 U
Methyl Ethyl Ketone ug/1 10 U 10 U 10 U 10 U
Methylene Chloride ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Styrene ug/1 1.0 U 1.0 U 1.0 U 1.0 U
Tetrachloroethene ug/1 1.0 U 1.0 U 1.0 U 1.0 U
Toluene ug/1 1.4 1.6 1.0 U 1.0 U
Trichloroethene ug/1 1.0 U 1.0 U 1.0 u 1.0 U
Vinyl Acetate ug/1 25 U 25 U 25 U 25 U
Vinyl Chloride ug/1 2.0 U 2.0 U 2.0 U 2.0 U
Xylenes (Total) ug/1 2.0 U 2.0 U 2.0 U 2.0 U
cis-l,3-Dichloropropene ug/1 1.0 U 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene ug/1 1.0 U 1.0 U 1.0 U 1.0 U

Semi-Volatile Compounds

1,4-Dichlorobenzene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
1,2,4-Trichlorobenzene ug/1 5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ
1,2-Diohlorobenzene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
1,3-Dichlorobenzene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Hexachlbrobutadiene ug/1 5.0 U 5.0 U 5.0 U 5.0 U



Groundwater Monitoring Results 
Fort McCoy

Page 2

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW154

FM9A-LF10-OW15A-01
26-JUL-94

OW155

FM9A-LF10-OW155-01
26-JUL-94

OW155

FM94-LF10-OW155-01RE
26-JUL-94

0W156

FM94-LF10-OW156-01
26-JUL-94

OW157

FM94-LF10-OW157-01
26-JUL-94

OW158

FM94-LF10-OW157-01R
26-JUL-94

COMPOUND

Semi-Volatile Compounds

2.4.5- Trichlorophenol ug/1
2.4.6- Trichlorophenol ug/1
2.4- Dichlorophenol ug/1
2.4- Dimethylphenol ug/1
Methylphenol (2,3) ug/1
2.4- Dinitrophenol ug/1
Naphthalene ug/1
2.4- Dinitrotoluene ug/1
Benzyl Alcohol ug/1
Benzoic Acid ug/1
2-Chloronaphthalene ug/1
2-Chlorophenol ug/1
Nitrobenzene ug/1
2-Methylnaphthalene ug/1
2-Nitroaniline ug/1
2- Nitrophenol ug/1
3,3-Dichlorobenzidine ug/1
2.6- Dinitrotoluene ug/1
3- Nitroaniline ug/1
4.6- Dinitro-2-methylphenol ug/1
4- Bromophenyl phenyl ether ug/1
4-Chloro-3-methylphenol ug/1
4-Cniloroaniline ug/1
4-Chlorophenyl phenyl ether ug/1
4-Methylphenol ug/1
4-Nitroaniline ug/1
4-Nitrophenol ug/1
Acenaphthene ug/1
Acenaphthylene ug/1
Anthracene ug/1
Benzo(a)anthracene ug/1
Benzo(a)pyrene ug/1
Benzo(b)fluoranthene ug/1
Benzo(g,h,i)perylene ug/1
Benzo(k)fluoranthene ug/1
Butylbenzylphthalate ug/1
Chrysene ug/1
Di-n-butylphthalate ug/1
Di-n-octylphthalate ug/1
DibenzoCa,h)anthracene ug/1
Dibenzofuran ug/1
Diethylphthalate ug/l

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

50
5.0
5.0

20
50

5.0
5.0
5.0
5.0

50
5.0

50
5.0

50
50

5.0
20
20

5.0
5.0

50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0



ej^^l
Groundwate^^hltorlng Results 

Fort McCoy

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW154

FM94-LF10-OW154-01
26-JUL-9i|

OW155

FM9/I-LF10-OW155-01
26-JUL-9A

OW155

FM94-LF10-OW155-01RE
26-JUL-94

0W156

FM94-LF10-OW156-01
26-JUL-94

OW157

FM94-LF10-OW157-01
26-JUL-9'i

OW158

FM94-LF10-OW157-01R
26-JUL-9A

COMPOUND

Semi-Volatile Compounds

DimethyIphthalate ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Fluoranthene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Fluorene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Hexachlorobenzene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Hexachlorooyolopentadiene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Hexachloroethane ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Indeno(1,2,3-od)pyr ene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Isophorone ug/1 5.0 U 5.0 U 5.0 U 5.0 U
N-Nitrosodi-N-Propylamine ug/1 5.0 U 5.0 U 5.0 U 5.0 U
N-nitrosodiphenylamine ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Pentachlorophenol ug/1 20 U 20 U 20 U 20 U
Phenanthrene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
Phenol ug/1 5.0 U 5.0 U 3.0 U 5.0 U
Pyrene ug/1 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Chloroethoxy) methane ug/1 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Chloroethyl) ether ug/1 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Chloroisopropyl) ether ug/1 5.0 U 5.0 U 5.0 U 5.0 U
bis(2-Ethylhexyl)phthalate ug/1 5.0 U 5.0 U 5.0 U 5.0 U

Herbicide

2,A,5-1 ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ
2,A,5-TP (Silvex) ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UR 2.0 UJ 2.0 UJ
2,A-D ug/1 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
2.A-DB ug/1 5.0 UJ 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ 5,0 UJ
Dalapon ug/1 50 UJ 50 UJ 50 UJ 50 U 50 UJ 50 UJ
Dicamba ug/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 U 2.0 UJ 2.0 UJ
Dichloroprop ug/1 5.0 UJ 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ 5.0 UJ
Dinoseb ug/1 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 UJ 1.0 UJ
MCPP ug/1 200 UJ 200 UJ 200 UJ 200 U 200 UJ 200 UJ
MCPA ug/1 200 UJ 200 UJ 200 UJ 200 U 200 UJ 200 UJ

Pesticide

A,A'-DDD ug/1 0.1 U 0.1 U 0.1 U 0.1 U
A,A’-DDE ug/1 0.1 U 0.1 U 0.1 U 0.1 U
A.A-DDT ug/1 0.1 U 0.1 U 0.1 U 0.1 U
Aldrin ug/1 0.1 U 0.1 U 0.1 u 0.1 U
Chlordane ug/1 0.1 U 0.1 U 0.1 u 0.1 U
Dieldrin ug/1 0.1 U 0.1 U 0.1 u 0.1 U
Endosulfan I ug/1 0.1 U 0.1 U 0.1 u 0.1 u
Endosulfan II ug/1 0.1 u 0.1 u 0.1 u 0.1 u



Groundwater Monitoring Results 
Fort McCoy

Page 4

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OWlS^i

FM94-LF10-OW154-01
26-JUL-94

0W155

FM94-LF10-OW155-01
26-JUL-94

0W155

FM94-LF10-OW155-01RE
26-JUL-94

0W156

FM94-LF10-OW156-01
26-JUL-94

OW157

FM94-LF10-OW157-01
26-JUL-94

0W158

FM94-LF10-OW157-01R
26-JUL-94

COMPOUND

Pesticide

Endosulfan sulfate 
Endrin
Endrln aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (lindane)

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
1.0
5.0
0.1
0.1
0.1
0.1

Organo-Phosphorus Pesticides

Naled ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Azinphos Methyl ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Bolster(Suprophos) ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Chlorpyrifos ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Coumaphos ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Demeton 0,S ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Diazinon ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Dimethoate ug/1 2.0 U 2.0 U 2.0 U 2.0 UJ
Disulfoton ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
EPN ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Ethoprop ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Fensulfothion ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Fenthion ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Malathion ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Merphos ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Mevinphos ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Ethyl Paration ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Parathion-methyl ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Phorate ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Ronnel ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Stirophos (Tetrachlorovinphos ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Sulfotep ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
TEPP ug/1 2.0 U 2.0 U 2.0 U 2.0 UJ
Tokuthion ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Triohloronate ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ
Dichlorvos (Vapona) ug/1 0.50 U 0.50 U 0.50 U 0.50 UJ



Groundwat#"
FTOt I

Itorlng Results 
McCoy

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0W15A

FM9^-LF10-OW154i-01
26-JUL-9A

OW155

FM94-LF10-OW155-01
26-JUL-94

OW155 0W156

FM94-LF10-OW155-01RE FM94-LF10-OW156-01
26-JUL-9A 26-JUL-9A

OW157

FM9A-LF10-OW157-01
26-JUL-9A

C3W158

FM9A-LFIO-OW157-0IR 
26-JUL-94

COMPOUND

Polychlorinated Biphenyls

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroolor-1260

ug/1
ug/1
U8/1
ug/1
ug/1
ug/1
ug/1

0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ug/1 200 100 U 300 200
ug/1 6 U 6 U 6 U 6 U
ug/1 10 U 10 U 10 U 10 U
ug/1 100 U 100 U 100 U 100 U
ug/1 A U A U A U A U
ug/1 5 U 5 U 5 U 5 U
ug/1 7000 6000 12000 8000
ug/1 10 U 10 U 10 U 10 U
ug/1 50 U 50 U 50 U 50 U
ug/1 20 U 20 U 20 U • 20 U
ug/1 200 100 U 500 300
ug/1 3 U 3 U 3 U 3 U
ug/1 5000 U 5000 U 5000 U 5000 U
ug/1 20 20 20 20
ug/1 .9 BJ .9 BJ 1.0 BJ 1.0 BJ
ug/1 AO U ■ AO U AO U AO U
ug/1 5000 U 5000 U 5000 U 5000 U
ug/1 5 U 5 U 5 U 5 U
ug/1 10 U 10 u 10 U 10 U
ug/1 5000 U 5000 U 5000 U 5000 U
ug/1 2 U 2 U 2 U 2 U
ug/1 50 U 50 U 50 U 50 U
ug/1 A20 B 360 B 380 B A70 B

Miscellaneous Parameters

Alkalinity mg/1 2 U 2 U 18. 8.
Chemical Oxygen Demand mg/1 10 U 10 U 10 U 10 U
Nitrate/Nitrite ug/1 900 800 1200 500
Chloride mg/1 2 U 2 U 2 U 2 U
Fluoride, Total mg/1 0.1 U 0.1 U 0.1 U 0.1 U
Total Dissolved Solids mg/1 32. J 28. J 52. J 38. J



Groundwater Monitoring Results 
Fort McCoy

Page 6

SAMPLE ID 
DEPTH

FIELD SAMPLE ID 
DATE SAMPLED

0W15A

FM9A-LF10-OW15A-01
26-JUL-9A

0W155

FM9A-LF10-OW155-01
26-JUL-9A

OW155

FM94-LF10-OW155-01EE
26-JUL-94

OW156

FM94-LF10-OW156-01
26-JUL-94

OW157

FM94-LF10-OW157-01
26-JUL-94

OW158

FM94-LF10-OW157-01R
26-JUL-94

COMPOUND

Miscellaneous Parameters

Sulfate
Orthophosphate

mg/1
mg/1

10 U 
0.1 U

10 U 
0.1 U

138.
0.2

10 U 
0.1 U



Groundwat
McCi
Itorlng Results 
McCoy

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW150

FM94-LF10-OW158-01
26-JUL-94

COMPOUND

Volatile Compounds

1,1,1-Trichloroethane ug/1
1.1.2.2- Tetraohloroethane ug/1
1.1.2- Trichloroethane ug/1
1.1- Dichloroethane ug/1
1.1- Dichloroethene ug/1
1.2- Dichloroethane ug/1
1.2- Dlchloroethene(total) ug/1
1.2- Dichloropropane ug/1
2-Hexanone ug/1
4-Methyl-2-pentanone ug/1
Acetone ug/1
Benzene ug/1
Brornodichloromethane ug/1
Broraoform ug/1
Bromomethane ug/1
Carbon Tetrachloride ug/1
Carbon disulfide ug/1
Chlorobenzene ug/1
Chloroethane ug/1
Chloroform ug/1
Chloromethane ug/1
Dibromochloromethane ug/1
Ethyl Benzene ug/1
Methyl Ethyl Ketone ug/1
Methylene Chloride ug/1
Styrene ug/1
Tetrachloroethene ug/1
Toluene ug/1
Trichloroethene ug/1
Vinyl Acetate ug/1
Vinyl Chloride ug/1
Xylenes (Total) ug/1
cis-l,3-Dichloropropene ug/1
trans-1,3-Dichloropropene ug/1

Semi-Volatile Compounds

1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0

10
10
50

1.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0
1.0
2.0
1.0
1.0

10
5.0
1.0 
1.0 
1.0 
1.0
25

2.0
2.0
1.0
1.0

1,A-Dichlorobenzene 
1,2,A-Trichlorobenzene
1.2- Dichlorobenzene
1.3- Dichlorobenzene 
Hexachlorobutadiene

ug/1
ug/1
ug/1
ug/1
ug/1

5.0 U 
5.0 UJ 
5.0 U 
5.0 U 
5.0 U



Groundwater Monitoring Results 
Fort McCoy

Page 8

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW158

FM94-LF10-OW158-01
26-JUL-9A

COMPOUND

Semi-Volatile Compounds

2,4,5-Trlchlorophenol ug/1 5.0
2,4,6-Trlchlorophenol ug/1 5.0
2,4-Dlchlorophenol ug/1 5.0
2,4-Dlmethylphenol ug/1 5.0
Methylphenol (2,3) ug/1 5.0
2,4-Dlnltrophenol ug/1 50
Naphthalene ug/1 5.0
2,4-Dlnltrotoluene ug/1 5.0
Benzyl Alcohol ug/1 20
Benzoic Acid ug/1 50
2-Chloronaphthalene ug/1 5.0
2-Chlorophenol ug/1 5.0
Nitrobenzene ug/1 5.0
2-Methylnaphthalene ug/1 5.0
2-Nltroanlllne ug/1 50
2-Nltrophenol ug/1 5.0
3,3-Dlchlorobenzldlne ug/1 50
2,6-Dlnltrotoluene ug/1 5.0
3-Nltroanlllne ug/1 50
4,6-Dlnltro-2-methylphenol ug/1 50
4-Bromopheny1 phenyl ether ug/1 5.0
4-Chloro-3-methylphenol ug/1 20
4-Chloroanlllne ug/1 20
4-Chlorophenyl phenyl ether ug/1 5.0
4-Methylphenol ug/1 5.0
4-Nltroanlllne ug/1 50
4-Nltrophenol ug/1 50
Acenaphthene ug/1 5.0
Ac enaphthylene ug/1 5.0
Anthracene ug/1 5.0
Benzo(a)anthracene ug/1 5.0
Benzo(a)pyrene ug/1 5.0
Benzo(b)fluoranthene ug/1 5.0
Benzo(g,h,1)perylene ug/1 5.0
Benzo(k)fluoranthene ug/1 5.0
Butylbenzylphthalate ug/1 5.0
Chrysene ug/1 5.0
Dl-n-butylphthalate ug/1 5.0
Dl-n-octylphthalate ug/1 5.0
Dlbenzo(a,h)anthracene ug/1 5.0
Dlbenzofuran ug/1 5.0
Dlethylphthalate ug/1 5.0



Groundwatetfm.'i^^nitor 
Fort MoCo

itorlng Results 
McCoy

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW158

FM9<t-LF10-OW158-01
26-JUL-94

COMPOUND

Semi-Volatile Compounds

Dimethylphthalate UB/1 5.0 U
Fluoranthene ug/1 5.0 U
Fluorene ug/1 5.0 U
Hexachlorobenzene ug/1 5.0 U
Hexachlorocyclopentadiene U8/1 5.0 U
Hexachloroethane ug/1 5.0 U
Indenod, 2,3-cd)pyrene ug/1 5.0 U
Isophorone ug/1 5.0 U
N-Nitrosodi-N-Propylamine Ug/1 5.0 U
N-nitrosodiphenylamine ug/1 5.0 U
Pentachlorophenol ug/1 20 U
Phenanthrene ug/1 5.0 U
Phenol ug/1 5.0 U
Pyrene ug/1 5.0 U
bis(2-Chloroethoxy) methane ug/1 5.0 U
bis(2-Chloroethyl) ether ug/1 5.0 U
bis(2'Chlorolsopropyl) ether' ug/1 5.0 U
bis (2'-Ethylhexyl)phthalate ug/1 5.0 U

Herbicide

2,4,5'T ug/1 2.0 OJ
2,4,5'TP (Silvex) ug/1 2.0 UJ
2,4-D ug/1 10 UJ
2.A-DB ug/1 5.0 UJ
Dalapon ug/1 50 UJ
Dicamba ug/1 2.0 UJ
Dichloroprop ug/1 5.0 UJ
Dinoseb ug/1 1.0 UJ
MCPP ug/1 200 UJ
MCPA ug/1 200 UJ

Pesticide

4,4’-DDD ug/1 0.1 U
4,4'-DDE ug/1 0.1 U
4,4-DDT ug/1 0.1 U
Aldrin ug/1 0.1 U
Chlordane ug/1 0.1 U
Dieldtin ug/1 0.1 U
Endosulfan I ug/1 0.1 U
Endosulfan II ug/1 0.1 u



Groundwater Monitoring Results 
Fort McCoy

Page 10

SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

OW158

FM94-LF10-OW158-01
26-JUL-94

COMPOUND

Pesticide

Endosulfan sulfate ug/1 0.1
Endrln ug/1 0.1
Endrin aldehyde ug/1 0.1
Heptachlor ug/1 0.1
Heptachlor epoxide ug/1 0.1
Methoxychlor ug/1 1.0
Toxaphene ug/1 5.0
alpha-BHC ug/1 0.1
beta-BHC ug/1 0.1
delta-BHC ug/1 0.1
g aima-BHC (lindane) ug/1 0.1

Organo-Phosphorus Pesticides

Naled ug/1 0.50
Azinphos Methyl ug/1 0.50
Bolstar(Suprophos) ug/1 0.50
Chlorpyrifos ug/1 0.50
Coumaphos ug/1 0.50
Demeton 0,S ug/1 0.50
Diazinon ug/1 0.50
Diraethoate ug/1 2.0
Disulfoton ug/1 0.50
EPN ug/1 0.50
Ethoprop ug/1 0.50
Fensulfothion ug/1 0.50
Fenthion ug/1 0.50
Malathion ug/1 0.50
Merphos ug/1 0.50
Mevinphos ug/1 0.50
Ethyl Paratlon ug/1 0.50
Parathion-methyl ug/1 0.50
Phorate ug/1 0.50
Ronnel ug/1 0.50
Stirophos (Tetrachlorovinphos ug/1 0.50
Sulfotep ug/1 0.50
TEPP ug/1 2.0
Tokuthion ug/1 0.50
Trichloronate ug/1 0.50
Dichlorvos (Vapona) ug/1 0.50



Groundwate^^Piltorlng Results 
Fort McCoy

SAMPLE ID 
. DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0W158

FM94-LF10-OW158-01
26-JUL-94

COMPOUND

Polychlorinated Biphenyls

Aroclot-1016 ug/1
Aroclor-1221 ug/1
Arocloc-1232 ug/1
Aroclor-1242 ug/1
Aroclot-1248 ug/1
Aroclor-1254 ug/1
Aroclor-1260 ug/1

Metals

0.5
0.5
0.5
0.5
0.5
0.5
0.5

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ug/1
ug/1
ug/1
U8/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

200
6

10
100

4
5

10000
10
50
20

300
3

5000
10

1.0
40

5000
5

10
5000

2
50

U
U
U
u
u
u
u
u
uu
BJ
U
u
u
u
u
u
u470 B

Miscellaneous Parameters

Alkalinity
Chemical Oxygen Demand
Nitrate/Nitrite
Chloride
Fluoride, Total
Total Dissolved Solids

mg/1
rag/1
ug/1
mg/1
mg/1
mg/1

11.
10

1000
2

0.1
46.
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SAMPLE ID 
DEPTH 

FIELD SAMPLE ID 
DATE SAMPLED

0W158

FM9A-LF10-OW158-01
26-JUL-94

COMPOUND

Miscellaneous Parameters

Sulfate
Orthophosphate

mg/1
mg/1

10 U 
0.1 U



APPENDIX R

MEMORANDUM: PRELIMINARY INVESTIGATION FOR 
SUSPECTED SWMUs AT THE 

FORT MCCOY ARMY INSTALLATION



r'

CEMRO-ED-GH 26 JULY 1993

MEMORANDUM
FOR Files (CEMRO-ED-GH)

SUBJECT: Preliminary Investigation for Suspected SWMUs at the Fort 
McCoy Army Installation.

1. INTRODUCTION.
\ .

T'

a.
b.
c.

d.
e.

Date: 20 July 1993,
Location: Fort McCoy Army Installation, Wisconsin. 
Purpose: Assist and oversee preliminary investigation for 

suspected SWMUs on Fort McCoy Army Installation property; 
photodocument all findings from the investigation. 

Traveller: Steve Pearson, Geologist, CEMRO-ED-GH.
Ft. McCoy Employees:

Lynn McIntosh, Chief, Environmental Management Division 
Jeff Bullen, Environmental Management Division 
Larry Moe, Backhoe Operator

2. SUMMARY.

0
I

Background. In response to reported historic dumping on 
installation property the base Environmental Management Division 
initiated a preliminary investigation of three suspected SWMU 
sites. At Ft. McCoy's request, Omaha District supplied a geologist 
to help oversee and docviment findings from the investigation.

Investigation. A total of 14 test pits were excavated at three 
suspected burial/landfill sites (see attached location plan). Test 
pits were excavated with a John Deere 4IOC Backhoe. Ft. McCoy 
personnel directly involved with the investigation were Lynn 
McIntosh, Jeff Bullen and Larry Moe.

SITE 1 (Landfill 9) . The site is located along the 
installations western boundary, north of Buckley Court road (see 
Attachment A and B) . The suspected dump site occuppied a drainage 
ditch that was overgrown with trees and heavy underbrush. A trench 
(TP-1) was excavated in an area previously identified and flagged. 
No waste was encountered at this location. Upon further 
investigation along the same drainage, some rusted metal cans were 
observed partially buried. The next test pit (TP-2) was excavated 
next to a tree where the surface material was observed. The pit was 
excavated to a depth of approximately three feet to the bottom of 
the waste. The waste material consisted of glass jars and bottles, 
metal cans, buckets, barbed wire, nails, stove pipe, a leather boot



and smaller pieces of rusted metal and glass. Near surface waste 
also appeared on the other side of the tree in the ditch, but a 
trench was not excavated here. The actual burial site appears to 
occupy approximately 20 to 30 feet of the drainage ditch.

SITE 2 (Landfill 8) . This site is located just east of the 
western installation boundary and adjacent to (north side) of 
Buckley Court road. There was no surface evidence of material 
buried here. The site was grass covered; the area had been cleared 
of trees in the past, which presently distinguishes it from the 
surrounding area. A total of three test pits were excavated at this 
site and waste was encountered in all three (see Attachments A and 
B). Trench depth varied from 42 inches to 58 inches; waste 
thickness varied from 18 to 26 inches, and the waste was covered 
with about 12 inches of topsoil. The waste identified consisted of 
glass (intact and broken) bottles and jars, wire, metal cans, a 
rubber overshoe, concrete block, bones, wood fragments, porcelain 
fragments and ash. Intact bottles were identified as milk bottles, 
soda bottles, beer, baby food, ketchup; metal cans that could be 
identified included coffee, floor wax and liquid detergent. The 
waste appeared similar in composition to that found at Site 1. The 
amount of waste contained at this site represents a more 
significant volume than that found at Site 1.

SITE 3 (Landfill 10) . This site is located on the north side 
of county road BB, adjacent to the west installation boundary. The 
site is maintained as a fire break; activities to maintain it as a 
fire break has resulted in spreading small pieces of metal and 
glass over a very large surface area. The area is relatively flat 
and grass covered. A total of nine test pits were excavated over 
the area (see Attachments A and B). Five of the pits did not 
encounter buried waste; the other four encountered waste at various 
depths. Trench depths ranged from 24 to 63 inches; waste thickness 
varied from 6 to 37 inches. Waste type consisted of minor unbroken 
bottles, broken glass and dishes, rusted metal debris, barbed wire, 
cans and a 10-foot length of corregated metal culvert pipe, ash and 
burnt material. The distribution of waste appeared to run 
diagonally across the site, corresponding to areas of thicker, 
greener vegetation. Trenching indicated a different topsoil may 
have been brought into ;the site for waste cover, and this may be 
supporting the thicker vegetation. In trench TP-5 two waste layers 
were found, with a layer of sandy fill separating them. Waste at 
this site appeared to be more throughly burned than at the previous 
locations.

Conclusion. Buried waste was confirmed at all three suspected 
sites. The waste type, depth and thickness have been documented in 
this report and the accompanying attachments.

Ends

Steven G. Pearson 
Geologist, CEMRO-ED-GH
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Figure 1. Site 1 Area; Note vegetation and dense underbrush.
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Figure 2. Site 1 - TP-1; no waste encountered.
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Figure 3. Site 1 - Near surface evidence of dump site; location of TP-2.
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Figure 4. Site 1 - Barbed wire from TP-2.
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Figure 5. Site 1 - Rusted can and bucket from TP-2.
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Figure 6. Site 1 - Glass bottles, rusted cans and buckets from TP-2.
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Figure 7. Site 1 - Unearthed glass bottles from TP-2.
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BawmmFigure 8. Site 1 - Discarded stovepipe, leather boot and glass bottles from 
TP-2.
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Figure 11. Site 2 - Rusted metal, glass and concrete block piece jfrom TP- 
1.
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Figure 12. Site 2 - Wire, glass and rusted cans in TP-1.
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Figure 13. Site 2 - same as Figure 12.
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cans (liquid detergent products) from TP-1.
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Figure 15. Site 2 - Glass and rusted metal from TP-1.
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Figure 16. Site 2 - Glass, metal and ash from TP-1.
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Figure 18. Site 2 - Excavation of TP-2.
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Figure 19. Site 2 - Coil of barbed wire from TP-2.
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Figure 20. Site 2 - Glass bottle and jar from TP-2.
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Figure 21. Site 2 - Tire from TP-2.

Ni: 'V

'’^s4

fer^-^fr-'

Figure 22. Site 2 - Glass and metal debris in TP-2.
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Figure 23. Site 2 - Test Pit 3 Area and excavation.
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Figure 24. Site 2 - Test Pit 3 Area and excavation.
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Figure 25. Site 2 - Metal and glass debris in TP-3.
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Figure 26. Site 2 - Topsoil and waste layer overlying tan, undisturbed sand 
in TP-3.
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Figure 27, Site 3 Area.
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Figure 29. Site 3 - Excavation of TP*2.
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Figure 30. Site 3 - Glass bottle and misc. rusted metal debris in TP-2.
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Figure 31. Site 3 - Cross section of trench side showing waste layer above 
natural sand in TP-2.

m^.
A . \

Figure 32. Site 3 - Same as Figure 31.
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Figure 33. Site 3 - TP-2 excavation.
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Figure 34. Site 3 - Excavation of TP-3.
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Figure 37. Site 3 - Sidewall of TP-5 showing upper waste layer.
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fe»«■ . :•:•>: •••■' lagFigure 38. Site 3 - Sidewall of TP-5 showing two waste layers.
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Figure 39. Site 3 - Wire and rusted metal debris from TP-5.

Figure 40. Site 3 - Wire, rusted cans and glass bottles from TP-5.
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Figure 41. Site 3 - Glass bottle and plate fragment from TP-5.
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Figure 42. Site 3 - Excavation of TP-6.
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Figure 43. Site 3 - Excavated TP-6.
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Figure 44. Site 3 - Rusted metal bowl, can and glass jar from TP-7.
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Figure 45. Site 3 - Rusted metal debris from TP-7.
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Figure 46. Site 3 - Barbed wire and ash from TP-7.
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Figure 47. Site 3 - Excavation of TP-8.
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Figure 48. Site 3 - Clean sidewall from TP-8.
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Figure 49. Site 3 - Excavation of TP-9.
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Figure 50. Site 3 - Metal culvert pipe unearthed from TP-9.
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Attached is the EPA Region m risk-based concentration (RBC) table, which we have 

distributed quarterly to all interested parties since 1991. If you are not currently on the mailing 
list, but would like to be, please contact Anna Poulton (phone: 215-597-3179, fex: 215-597-9890) 
and give her your name, address, and phone and fax numbers.

The table contains reference doses and carcinogenic potency slopes (obtained from IRIS 
through July 1, 1994, HEAST through November March 1994, the Superfund Health Risk 
Technical Support Center, and other EPA sources) for nearly 600 chemicals. These toxicity 
constants have been combined with "standard" exposure scenarios to calculate RBCs - chemical 
concentrations corresponding to fixed levels of risk (jLe., a hazard quotient of 1, or lifetime cancer 
risk of 10^, whichever occurs at a lower concentration) in water, air, fish tissue, and soiL

The Region IQ toxicologists use the table to screen sites not yet on the NPL, respond 
rapidly to citizen inquiries, and spot-check formal baseline risk assessments. The backgtormd 
materials provide the complete basis for all the calculations, with the intent of showing users 
exactly how the RBCs were developed. Simply put, RBCs are risk assessments run in reverse. 
For a single contaminant iii a single medium, under standard default exposure assumptions, the 
RBC corresponds to the target risk or hazard quotient

The calculations also have several important limitations. Specifically excluded from 
consideration are (1) transfers from soil to air and groundwater, and (2) cumulative risk from 
multiple contaminants or media. Also, the toxicity information in the table has been assembled 
by hand, and (despite extensive checking and years of use) may contain errors. It's advisable to 
cross-check before relying on any RfDs or CPSs in the table. If you find any errors, please send 
me a note.

Lately, many callers have asked whether the risk-based concentrations can be used as 
valid no-action levels or cleanup levels, especially for soils.. The answer is a bit conq)lex. First, 
it is important to realize that the RBC table does not constitute regulation or guidance, and should 
not be viewed as a substitute for a site-specific risk assessment. For sites where:

1. A single medium is contaminated;

2. A single contaminant contributes nearly all of the health risk;
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’’ - 53. > Thft fixed risk levels used m the RBC table are ^qj^nopnate

• ' ;6.% '^ Riiik to ecological receptors is expected not to be sig^ca^:

the risk-based concentrations would probably be protective as no-action levels orxleMmp g<nls.: ' . ^ 
However, to the extent that a site deviates fi-om this description, as most do, the RBCS^w^d not : 
necessarily'be appropriate. ' , ' ' ;v ' - .

‘ppsummorize, the table should generally not be used to (1) set cleanup, qrmo-a^n 
levels at CERCIA or RCRA Corrective Action sites, (2) substitute for EPA gw^lance for ' 
preparing baseline risk assessments, or (3), determine if a waste is hazardous under RCRA.

Hiis issue of the RBC table includes new toxicity constants and media concentrations, 
which are marked on the table in underlined boldface print On pg. .4, the source of the 
toxicological constants labeled "ECAO-Cincinnati" has been clarified- _ : fr:L

1 get many telephone «»ns about the RBC table, but am often unable to answer the phone.
; Many of you have the same problem, so we play a lot of "phone tag". Last quarter, I suggested 

that you fax me (at 215-597-9890) your technic^ questions and concerns, so I could respond by 

return fax. This has worked very well for me, and I hope you have been satisfied with my 
responses. I would like to continue this method. Of course, if you don't have access to a fax 
machine, I will also continue to respond to voice mail messages.

Attachment
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EPA Region III Risk-Based Concentrations: R.L Smith (7/11/94)

Risk-Based C(mceiitratioii Table 
Background Liformation

■

- ...

General: Separate carcinogenic and non-cardnogenic risk-based concentrations were
for each compound for each pathway. The concentration in the table is the lower of die two,
rounded to two significant figures. The following terms and values were used in the calculations:

1l-GeneniL
1 Caidnogemc potency slope otal (risk per mg/kg/d): * CP&

Carcinogenic potency slope inhaled (risk per mg/kg/^: * CPSi 1
Reference dose oral (mg/kg/d): * RfDo

Reference dose inhaled (mg/kg/d): * RfDi

Target cancer risk le-06 TR

Target hazard quotient: 1 THQ

Body weight, adult (kg): 70 BWa
1 Body weight, age 1-6 (kg): 15 BWc

Averaging time caicinogeDs (d): 25550 ATc

Averaging time non-cardnogens (d): ED*365 ATn

TnhalaticHi, adult (m3/d): 20 IRAa
Inhalaticxi, child (m3/d): 12 IRAc
Inhalation factor, age-adjusted (m3-y/kg-d): 11.66 IFAadj

Tap water ingestitm, adult (L/d): 2 mwa
Tap water ingestirai, age 1-6 (L/d): 1 mwc
Tap water ingestirai factor, age-adjusted (L-y/kg-d): 1.09 IFWadj

Fish ingestitm (g/d): 54 IRF

Soil ingestion, adult (mg/d): 100 IRSa

Soil ingestion, age 1-6 (mg/d): 200 IRSc 1

Soil ingestitm facttv, age adjusted (mg-y/kg-d): 114.29 IFSadj
•

2-Residential:

Exposure frequency (d/y): 350 EFr

Exposure duration, total (y): 30 ED tot
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Vdatilization factor (L/m3):
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3-Occopaii

iE-Exposme ficqneocy (dfy): EE53^

Exposure duration O'):

lu-spednc toxicity parameteis

■■■ ■

The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST, (3) 
HEAST alternative method, (4) EPA Supeifund Health Risk Technical Siqrpoit Center, (5) 
withdrawn from IRIS or HEAST, and (6) other EPA documents. Each source was used only if 
numbets from higher-priority sources were unavailable. The EPA Superfund Health Risk 
Technical Support Center, part of the Chemical Mixtures Branch of ECAO-Qncinnati, develops 
provisional RfDs and CPSs on request for contaminants not in IRIS or HEAST. These 
provisional values are labeled "e “ EPA-ECAO provisional" in the table. It is possible they may
be obsolete. If one of the "e" constants is impratant to a Superfund risk a ; consider
requesting, through a Regional risk assessor, a new provisional value.

Algorithms:

1. Age-adjusted factors: Because contact rates with tap water, ambient air, and residential soil 
are different for children and adults, carcinogenic risks dining the first 30 years of life were 
calculated n.sing age-adjusted factors. These factors approximated the integrated exposure from 
birth until age 30 by combining contact rates, body weights, and exposure durations for two age 
groups - small children and adults. The age-adjusted factor for soil was obtained from RAGS 
IB; the others were developed by analogy.

a. Air inhalation ([m^- y]/[kg* d]):

^ EDc ’ IRAc ^ (EDtot -EDc) • IRAa
BWc BWa

b. Tap water ingestion ([L- y]/[kg- d]):

rrmr j- _ EDc ’ IRWc ^ {EDtot ~EDc) • IRWa 
BWc BWa



EPA Region UI Risk-Based Concentrations: RL Smith (7/1J/94) 

c. Soil ingestion ([mg* y]/[kg* d]):

IFSadj EDc • IRSc ^ ( EDtot -EDc) * IRSa 
BWc BWa

l-.J
2. Residential water use (^g/L). Volatilization tenns were calculated only for compounds with 
"***" in the "YOC" column. Conqwunds having a Henry's Law constant greater tiimi lO** were 
considered volatile. The list may be incomplete, but is unlikely to include false positives. The 
equations and the volatilization foctor (VF, above) were obtained from RAGS IB. Oral potency 
slopes and reference doses were used for both oral and inhaled exposures for volatile compounds 
lacking inhalation values. Inhaled potency slopes were substituted for unavailable oral potency 
slopes only for volatile compounds; inhaled RfDs were substimted for unavailable oral RfDs for 
both volatile and non-volatile compounds.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR' ATc *1000 -3£
mg

EFr • {[VF- JFAadj - CPSi] + [ JFWadj - CPSd])

b. Non-carcinogens: Calculations were based on adult exposure.

mQ- BWa- ATn - 1000

EFr - EDtot VF - IRAa ^ mWa\ 
RfDi RfDo

3. Air (p.g/m^). Oral potency slopes and references were used where inhalation values were not 
available.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR - ATc - 1000 
m̂g

EFr - JFAadj - CPSi

b. Non-carcinogens: Calculations were based on adult exposure.

TEIQ- RfDi - BWa- ATn - 1000 ^
^ mg

EFr - EDtot • IRAa
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b. Nan-caicinogens: Calculations were based on adult exposure.

7HQ' RfDo • BWa' AJh
EEt - EDtot IRF

1000 4jr

5. Soil connnercial/industiial (mg/kg): The default exposure assumption that only 50% of 
incidgntal soU ingestion occurs at work has been omitt^. Calculations were based on adult 
occupational exposure.

a. Carcinogens:
TR BWa ATc

EFo- EDo msa 
106 ^ CPSo

b. Non-carcinogens:
THQ- RfDo • BWa - ATa 

msaEFo ' EDo 106 ^

6. Soil residential (mg/kg):

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR • ATc
EFr ■ SM— 

10‘ ^ CPSo

b. Non-carcinogens: Calculations were based on childhood exposure only.

THQ- RfDo • BWc- ATn 
JRScEFr • EDc 10* ^



EPA III Risk-Based Concentrations: R.L Smith (07/11/94)

SouTca: l=IRIS h=HEASr a’^HEAST alt. w-Vtthdrcnm (him IRIS or HEAST 4=EPA-ECAO vrmbtonal another EPA doewnenb

lilies-
Cbhtamiitant- m. RO.

nw/kg/d I i

e^eanbiogmle tffeelt H^iumeareliioBtiite t

ksd/mg _____ _
tlr

iitiW liR/ihS WMWfla... wmimm mmmAcephate 30360191 4.00E-03 / 8.70E-03 / 7.7 c 0.72 e 0.36 e 330 A 73 J
Acetaldehyde 73070 2.37E^)3 1 7.70E-03 1 94 It 0.81 c
Acetochlor 34236821 2.00E-02 / 730 n 73 a 27 A 20000 A 1600 1
Acetone 67641 l.OOB-01 1 3700 n 370 A 140 A 100000 a 7800 <
Acetone cyanohydrin 73863 7.00E-02 h Z86B-03 ■ 2600 n 10 A 93 A 72000 a 3300 /
Acetonitrile 73078 6.00B-03 / 1.43E-02 ■ 220 n 32 A 8.1 A 6100 a 470 1
Acetophenone 98862 l.OOE-01 / S.71E-06 w 0.042 A 0.021 A 140 a 100000 a 7800/
Acifluorfen 62476399 1.30E-02 / . 470 n 47 a 18 a 13000 A 1000 /
Acrolein 107028 2 00E-4)2 A S.71E-06 / 730 A 0.021 A 27 A 20000 A 1600/

|AciyIamide 79061 2.00E-04 / 4.30E+00 ( 4.33E400 1 0.013 e 0.0014 e 0.0007 0 0.64 a , . 0.14 (
lAciylic acid 79107 3.00B-«1 1 l.OOE-03 1 18000 A 3.7 A 680 A 310000 A 39000 /lAcrylonitrile 107131 I.OOE-03 A S.71E-04 t S.40E-01 1 2.38E-OI / 0.12 a 0.026 0 0.0038 A 3.3 A 1.2 1Ulachlor 13972608 l.OOB-02 1 8.00E-02 A 0.84 e 0.078 0 0.039 A 36 A 8/
Alar 1396843 1.30E-01 1 3300 A 330 A 200 A 130000 a 12000/
Aldicarb 116063 1.00E-03 1 37 A 3.7 a 1.4 A 1000 A 78/
Aldicarb sulfone 1646884 l.OOE-03 1 37 A 3.7 A 1.4 A 1000 A 78 /
Aldrin 309002 3.00E-OS 1 1.70E+01 / 1.71E-K>1 1 0.004 e 0.00037 e 0.00019 A 0.17 A 0.038 (
Ally 74223646 2.S0E-O1 / 9100 A 910 a 340 A 260000 A 20000
Allyl alcohol 107186 3.00E-03 1 180 A 18 A 6.8 A 3100 A 390 /
Allyl chloride 107031 3.00E-02 w 2.86E-04 / 1800 A 1 A 68 A 31000 A 3900 /
Aluminum phosphide 20839738 4.00E-04 / 13 A 1.3 A 0.34 A 410 A 31 /
Amdro 67483294 3.00E-04 / 11 A 1.1 A ■ 0.41 A 310 A 23 /
Ametiyn 834128 9.00E-03 / 330 A 33 A 12 A 9200 A 700 /
m-Aminophenol 391273 7.00E-02 A 2600 A 260 A 93 A 72000 A 3300 /|
4-Aminopyridine 304243 2.00B-03 A 0.73 A 0.073 A 0.027 A 20 A

1.6 /|
Amitraz 33089611 2.30E-O3 / 91 A 9.1 A 3.4 a 2600 A 200 /)

Ammonia 7664417 2.86E-02 < 1000 A 100 A .Ammonium sulfamate 7773060 2.00E-01 1 7300 A 730 A 270 A 200000 a 16000 /
Aniline 62333 2.86E-04 1 3.70E-03 1 10 A 1 A 0.33 A 300 A 110 c
Antimony and compounds 7440360 4.00E-04 / 13 A 1.3 A 0.34 A 410 A 31 <

|Antimony pentoxide 1314609 3.00E-04 A 18 A 1.8 A 0.68 A 310 a
39/|

Antimony potassium tartrate 304610 9.00E-04 A 33 A 3:3 A 1.2 a 920 A 10/1
Antimony tetroxide 1332316 4.00E-04 A 13 A 1.3 A 0.34 a 410 a 31 /I
Antimony trioxide 1309644 4.00E-04 A 13 A 1.3 A 0.34 A 410 A .31 /I
Apollo 74113243 1.30E-02 / 470 A 47 A IS A 13000 A 1000 /I

Aramite 140378 3.00E-02 A Z30E-02 1 2.49E-02 1 Z7o 0.23 0 0.13 a 110 A 26 i
Arsenic 7440382 3.00E-04 ( 11 A 1.1 A 0.41 A 310 A 23/1
Arsenic (as carcinogen) 7440382 1.73E400 / 1.31E^1 / 0.038 0 0.00041 A 0.6018 A 1.6 A 0.37 «
Arsine 7784421 1.43E-03 ( 0.32 A 0.032 A
Assure 76378148 9.00E-03 1 330 A 33 A 12 a 9200 a 700 1
Asulam 3337711 3.00E-02 f 1800 A 180 A 68 A 31000 A 3900 .
Atrazine 1912249 3.30E-02 1 2.22E-01 A 0.3 e 0.028 0 0.014 c 13 A

Z9 J
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Sources: I^IRIS h=HEAST a^^HEASTalL M-Wtthdrwm from IRIS or HEAST t^EPA-ECAO provhtonai o-Olhtr ERA docwnenlt

CrmtaipuiMti
AvennectinBl
Azobenzene
Barium and compounds

6}193333 
103333 

7440393

mrnrnmmmm
Rm ^ CPSo CPSi

hwflcE/d tneflcfi/d' bt-d/mo k«>d/nu
4.00E-04 /

I.IOE-Ql / 1.08E-01 /
7.00E-02 / 1.43E-04 a

Basis of RBC; e^carci n-noncarctnogenlc efTects.

in^
0.34 fl

0.03t 00.61 o 0.029 a
2600 II

raooiik-i-ii!!
Baygon
Bayleton
Baythroid

114261
43121433
68339373

4.00E-03 I 
3.00E-02 I 
2.30E-02 I

130 n 
1100 n 
'910 n

13 a 
llOn

at • 1 •. r w'w n I •irwwv wnr? .* ■■“00 « 410 a.yi^;31OOOO>^^M0O0
m» ■ . ‘61 a: ^'‘91000'at'->i";-^3900 *

: 9.1 a V- ' 3.4 a‘ ' ? ?260b.a-S^-^:- ^2o6>

Benefln
Benomyl
Bentazon

1861401
17804332
23037890

3.00E-01 I 
3.00E-02 I 
2.30E-03 I

11000 a. 
1800 a 

91 a P» 

■. tt

mm

Benzaldehyde
Benzene
Benzenethiol

100327
71432

108983

l.OOE-01 I

l.OOE-03 a
1.71RO 1 190E-02 /

•••
190EO2

610 a 
0.36 o 
0.37 a

370 a 
0.22 e 

0.037 a

140 a-.,.'
. 0.11 e ■ 
0.014 a

lOOQOOi,™

10 j g

i:>7800 «

Benzidine 
Benzoic acid 
Benzotrichloride

92873
63130
98077

3.00E-03 I 
4.0OE-IO0 /

230E402 I 

1.30E101 /

2.33E402 I 0.00029 e 
130000 a 
0.0032 o

0.000027 a 
13000 a 

0.00048 a

0.000014 a 
‘ 3400 a 
0.00024 e

0.012 a fe . 0.0028 c 
1000000 a 3^10000 I 

' 0.22 0-1'^^.'^'.“6.049 <
310000 aX, 23000. 

17i>f';%>.8 
0.67 oij

Benzyl alcohol 
Benzyl chloride 
Beryllium and compounds

100316
100447

7440417

3.00E-4I1 A

3.00E-03 /
1.70E-01 I 

4.30B400 / 8.40E400 /

11000 a 
0.062 a 
0.016 a

1100 a 
0.037 e 

0.00073 a

<- 410 a 
0.019 a 

0.00073 a
Bidiin
Biphenthrin (Talstar) 
1.1-Biphenyl ___

141662
82637043

92324

l.OOE-04 / 
1.30E-02 / 
3.00E-02 /

3.1 n 
330 a 

1800 a

i 0.37 a 
33 A 

180 a
20a , 13000 ij,. ^,1200 /1

■ ■ ■■ 68 a'3iOOOaW-lfrr'i960

Bis(2-chloroisopTopyl)ether
Bis(chloromethyl)ether
Bis(2-chloro-l-methylethyl)ether

39638329
342881

4.00E-02 / 7.00E412 h 3.30E-02 A***
120E+02 I il7E+02
7.00E-02 w 7.00E-02 m

0.26 a 
0.000049 a 

0.96 a

, 0.18 a
0.000029 a 

0.089 a

0.043 a 
0.000014 a 
'' 0.043 a

>013 a 0.0029 c
*i‘4i b'>>^9.i'c

■.v.200 ai,jt:';>«

3900

IIS

Bis(2-ethylhexyl)phthalate (DEHP) 
Bis(chloroethyl)ether 
Bisphenol A

117817
111444
80037

200E-02 I

3.00E-02 I

1.40E-02 I 
l.lOE+00 < 1.16E400 /***

4.8 e 
0.0092 a 

1800 A

0.43 a 
0.0034 a 

180 a

0.23 a

:^ ^ 68 a
,l6a'.^

jioo^i'l-.i: <*i
Boron (and borates) 
Boron trifluoride 
Bromodichloromethane

7440428
7637072

73274

9.00E-02 /

2.00E-02 I

3.71E-03 A 
2.00E-04 A

6.20E-02 /

3300 A 
7.3 a 

0.17 o

21 A 
0.73 A 
0.i a

>L 120 A

0.031 a

92000 a .; 7000 .

10 c. ' 46 .
Bromoethene
Bromoform (tribromomethane) 
Bromomethane

393602
73232
74839

2.00E-02 I 
1.40E-03 /

7.90E-03 I
1.43E-03 I

l.lOROl A»»* 
3.83E413 /***

0.096 a 
24 a 
8.7 a

0.037 e 
1.6 a 
3.2 a

■ i ‘ U
0.4 a 
i.9 A

■ 360 a/' . 1, «1 «
1^ a\yi'v:>i6

4-Bromophenyl phenyl ether
Bromophos
Bromoxynil

101333
2104963
1689843

3.80E-02 o 
3.00E-03 A 
200E-02 /

2100 A 
180 a 
730 a

210 a 
18 a 
73 a

78 a 
■ >8 a

K^i;';l27a

39000 a

'^^iiMooo
Bromoxynil octanoate 
1,3-Butadiene 
1-Butanol
Butyl benzyl phthalate
Butylak^
sec-Bu1[ynzene

1689992
106990
71363

ZOOE-02 I

l.OOE-01 /

i :9.80E-01
,?.,;,730 a!;-.ii!>^.y,^;73

0.011 e 0.0064 0
3700 n -;

83687
2008413

133988

ZOOE-01 1 
3.00E-02 I 
l.OOE-02 a

7300 a 
1800 a 

61 a

730 a. - ,^^,4^^16000 r
■ ■ 180 a . 68 li ,/|l.'''3l00(> a^i^i^OSOO c

37 a
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Sources: l=IRIS h=HEA^ a=HEASTaU. \t-fVllhJrawn from IRIS or HEAST t=EPA-ECAO provltlonal o-Olher EPA documeHUill

_JPPSP..... CPSi I!mJkaJA m«/kK/d kudAn*

|i1

Basis of RBC: e^earelnoeenU! effects H~HoucareisiOBUile tfTeeU.

tert-Butylbenzene
Butylphthalyl butylglycolate
Cacodylic acid

104518
83701
73605

l.OOE-02 •
1.00E400 /
3.O0E-O3 A

61 n
37000 n

110 n

37 a

3700 A
11 A

14 A
1400 a

4.1 A

10000 A
loopooo A 

3100 a

780 /
78000 1

230 1
Cadmium and compounds 7440439 3.00E-04 1 6.30E400 / 11 fl 0.00099 c 0.68 A 310 a .39 (
Caprolactam 103602 3.00E-01 / 18000 n 1800 A 680 A 310000 a 39000 1
Captafol 2423061 2.00E-03 < • 60E-03 A 7.8 c 0.73 0 0.37 c 330 c 74 <
Captan 133062 1.30E-01 / 3.30E-03 A 19 e 1.8 e 0.9 c 820 c 180 (
Carbaryl 63232 l.OOE-01 / 3700 n 370 A 140 A 100000 A 7800 1
Carbazole 86748 2.00E-02 A 3.4 0 0.31 e 0.16 c 140 c 32 1
jCarbofuran 1363662 3.00E-03 / 180 a 18 A 6.8 A 3100 A 390 1icarbon disulfide 73130 l.OOE-Ol / 2.86E-03 A 21 A 10 A 140 A 100000 a 7800 I
Carbon tetrachloride 36233 7.00E-04 / 3.71E-04 a 1.30E-01 t 5.23E-02 / 0.16 0 0.12 e 0.024 c 22c 4.9 1
Carbosulfw 33283148 l.OOE-02 / 370 n 37 a 14 A lOOOO A 780 1
Carboxin 3234684 l.OOE-01 1 3700 n 370 A 140 a 100000 a 7800 (
Chloral 73876 2.00E-03 / 73 A 7.3 A Z7 A 2000 A 160 1
Chloramben 133904 1.30E-02 t 330 A 33 A 20 A 13000 a 1200 (
Chloranil 118732 4.03E-01 A 0.17 0 0.016 0 0.0078 c 7.1 c 1.6 e
Chlordane 57749 6.00E4)3 1 1.30E4O0 t 1.29E+00 / 0.032 e 0.0049 e 0.0024 c 12 c 0.49 <
Chlorimuron-ethyl 90982324 2.00E-02 1 1 730 A 73 A 27 n 20000 a 1600 1
Chlorine TTMSM 1 00R4I1 1 3700 0 370 0 I4Q a UOQIta mm
Chlorine dioxide 10049044 3.71E-03 1 2.1 A 0.21 A
Chloroacetaldehyde 107200 6.90E-03 0 230 A 23 A 9.3 A 7100 a 340 /
Chloroacetic acid 79118 2.00E-03 A 73 A 7.3 A 17 a 2000 a 160 /
2-Chloroacetophenone 332274 8.37E-06 1 0.31 A 0.031 A
4-Chloroaniline 106478 4.00E-03 / 130 A 13 A 3.4 A 4100 A 310 1
Chlorobenzene 108907 2.00E-02 1 3.71E-03 a 39 A 21 A 27 A 20000 a 1600 /
Chlorobenzilate 310136 2.00E-02 1 2.70E-O1 A 2.70E-01A 0.23 e 0.023 0 0.012 G 11 C 2.4/
p-Chlorobenzoic acid 74113 2.00E-01 A 7300 A 730 A 270 A 200000 a 16000 1
4-Chlorobenzotrifluoride 98366 2.00E-02 A 730 A 73 A 27 a 20000 a 1600 /
2-Chloro-1,3-butadiene 126998 2.00E-02 a 2.00E-03 A 14 A 7.3 A 27 A 20000 A 1600 /
1-Chlorobutane 109693 4.00E-01 A 2400 A 1300 A 340 A 410000 A 31000 /
Chlorodifluoromethane 73436 1.43e401 1 87000 A 32000 A
Chloroethane 73003 4.00E-01 a 2.86E400 1 ««« 8600 A 10000 A 340 A 410000 a 31000 /
2-Chloroethyl vinyl ether 110738 2.30E-02 0 a*« 130 A 91 A 34 A 26000 a 2000 /
Chloroform 67663 l.OOE-02 / 6.10E-03 t 8.03E412 / 0.13 e 0.078 e 0.32 c 470 e 100 c
Chloromethane 74873 I.30E-02 A 6.30E-03 A*** 1.4 0 0.99 c 0.24 c 220 c 49 1
4-Chloro-2;2-melhylaniline hydrochloride 3163933 4.60B-01 A 0.13 e 0.014 c 0.0069 0
4-Chloro-2-methylaniline 93692 3.80E-01 A 0.12 0 0.011 c 0.0034 c 4.9 c 1.1«
beta-Chloronaphthalene 91387 8.00E-02 / 2900 A 290 A 110 A 82000 A 6300 /
o-Chloronitrobenzene 88733 2.30E-02 A 0.42 0 0.23 c 0.13 c 110 c 26<
p-Chloronitrobenzene 100005 1.80E412 A 0.39 e 0.33 c 0.18 c 160 c 33 1

p-Chlorophenol 93378 3.00E-03 / 180 A 18 A 6.8 A 3100 a 390 /

sr I "3”** I 1



EPA Region III Risk-Based Concentrations: R.L Smith (07/11/94)

Sources: h=-HEAST a^HEASTalt. v^WUhdrami from IRIS or HEAST •■‘EPA-ECAO ormUtonal o-Othtr EPA docwntnU

2-Chloropropane 
Chlorothalonil 
o4^hlorotoluene
Chloipropham
Chloipyrifos
Chlorpyrifos-methyl

101213
2921882
3398130

2.00E4I1 1
3.00E413 /
1.00E412 A

7300 a

no A
370 a

730 A
11 A
37 a

270 a

4.1 A
14 «

200000 a ; 
3100 a

10000 a >

16000 /
! 230 . 

780 ,
Chlorsulfiiron 64902723 3.00B-02 / 1800 a 110 a ■■ «»« 51000 a:ir 3900.
Chloithiophos 60238364 S.OOB4)4 A 29a Z9 A l.t A 120 li ^ 63 /
Chromium m and compounds 16063831 1.00B400 1 3.71B-07 m ^7000 A 0.0021 A 1400 a 1000000 a 78000 .
Chromium VI end compounds 7440473 3.00E413 1 4.20Bi01 1 180 A 0.00013 e 6.1a . 5100 a . 390 .
Coaltar 8001389 2.20B400 w 0.0028 0
Cobalt 7440484 6.00E-01 A 2200 A 220 a SI A ' 61000 A 4700.
Coke Oven Emissions 8007432 ZITB^ 1 0.0029 e i • •!
Copper and compounds 7440308 3.71B412 A 1400 A 140 A 30 A ' 38000 a 2900 .
Crotonaldehyde 123739 1.00B412 m 1.90B400 A 1.90B400 m 0.033 0 0.0033 0 0.0017 a 1.5 A 0.34 c
Cumene 98828 4.00B412 / 2.37E-03 A 1300 A 9.4 A 34 a 41000 A : 3100/
Cyanides:

Barium cyanide 342621 l.OOB-01 w 3700 A 370 A 140 A 100000 a 7800 /

Basis of RBC: e^carebueenle t n^iusiearelHoeanle ofTtelM.

nWtflcttM t immiA Icfi dAna kgd/mgContaminant :5:;# n«An3 in«A« mJkiL gnt/tat
X86E-02 h

18974S6 l.lOE-02 h
9S498

l.lOE-02 / 
lOOE-02 I

170 A 100 A
6.1 A 0.37 a 0.29 a 260 A 31 c
120 A 73 A 27a 20000 a 1600 /

■■ h:

Calcium cyanide 
Copper cyanide 
Cyanazine

S92018
S44923

2l72S4ti2

4.00E-02 / 
S.OOE-03 / 
2.00E-03 A S.40B4I1 A

1300 n 
180 n 

0.08 e

130 a 
IS a 

0.0073 e

34 fl
6.8 A

0.0038 e

41000 a ; 
3100 A 

3.4 «

3100 <t 
390 / 

0.76 c
Cyanogen 
Cyanogen bromide 
Cyanogen chloride

460193
306683
306774

4.00E-02 / 
9.00E4)2 I 
3.00E4)2 /

1300 A 130 A 34 A 41000 A: 3100/
3300 A 330 A 120 a 92000 a 7000 /
1800 a 180 A 68 A 31000 a 3900 .

Free cyanide 
Hydrogen cyanide 
Potassium cyanide

37123
74908

131308

2.00E412 I 
2.00E412 I 
3.00E412 /

730 A 73 A 27 a 20000 A , ; 1600 .
730 A 73 A 27 a ' 20000 a ‘ 1600 /

1800 A 180 A 68 A 31000 a 3900 /
Potassium silver cyanide 
Silver cyanide 
Sodium cyanide ___

306616
306649
143339

2.00E4)I / 
1.00E4)1 / 
4.00E-02 /

7300 A 730 A 270 a 200000 A 16000.
3700 A 370 A 140 a 100000 A 7800 .
1300 A 130 a 34 a 41000 A 3100/

3900 /Zinc cyanide 
Cyclohexanone 
Cyclohexlamine

337211
108941
108918

3.00E412 I 
3.00E^ I 
ZOOE-01 I

1800 a . 180 a . 68 a 31000 A 
30000 A 18000 A 6800 A 1000000 a 

7300 A 730 A 270 A 200000 a
390000
‘16000

Cyhalothrin/Karate
Cypermethrin
Cyromazine

68083838
32313078
66213278

3.00E413 I 
l.OOE-02 I 
7.30BO3 1

180 A 18 a 6.1a 3100 a a 390 fl
370 a 37 a Ma : . 10000 a 780 .fl
270 A . 27 A . ii;-' iOA i^.; ‘- t7700 A 390

‘■h.

Dacthal
Dalapon
Danitol

1861321
73990

39313418

3.00E-01 ( 
3.00E412 I 
3.00E.04 w

.. 11000 A
1100 A

11 A

V 1800 A 
' 110 A

l.i A ;l'J':i.-0.6l aM.USW 39
UUD
DDE
DDT

72348
72339
30293 3.00E-04 /

Z40E411 1 
3.40E-01 ( 
3.40B4U 1 3.40B411 r

0.28 o. 
'0.2 e 
0.2 o

.0.026 0 
6.018 0 
0.018 o

0.013 0 12 Z7
0.0093 0 r; 8.4o ■ ••
0.0093 e 8.4 *

1.9
1.9



EPA Re^ ill Risk-Based Concentrations: R.L Smith (07/11/94)

Sources: MRIS h=‘HEAST a^HEASTalt. w^mihdrawn from IRIS or HEAST •■^EPA-ECAO prmUloHal o<Other EPA Joewnenlt

Contaminan
Decabromodiphenyl ether
Demeton
Diallate

mg/ke/i
116319}
806)483
2303164

mg/ta/d i ta-dhtw hed/nig lc
l.OOE-02 / 
4.00E-0) /

6.10E-02 h

c-earebugnkefreett tffeett. ) = • f : ii' i

UftO.: iisAnS
37» 14 fl • 10000 «i' /''W/

0.1Sn ^ 0.0S4II , . ! 41 S : ,; : . ll,

Diazinon
1,4-EMbiomobenzene 
Dibromochloromethane

333413
106376
124481

9.00E-04 h 
l.OOE-02 t 
2.00E4I2 < 8.40E4)2 t

***
**•

■M3 a
61 n 

0.13 0 0.073
1 ^-Dibromo-B-chlorqnopone 
1 ^-Dibromoethane 
Dibutyl phthalate

96128
106934
84742

S.71E-0S / 
S.71B4)S h

I.40B400 A 
8.30B^1 I

Z42B-03 h*** 
7.7084)1 /*••

l.OOE-01 /

0.048 • 
b.6007S e 

3700 n
rinsifppii370 a V 140 »-V;^-l(X)66bsMItMO

Dicamba
1 ^-Dichlorobenzene 
1.3-Dichlorobenzene

1918009
93301

341731

3.0084) 2 I
9.0084) 2 I 
8.90E4)2 o

3.71E4)2 •
1100 n 
370 n 
340 n

110 fl.
210 fl
320 fl 120 91000 ij-te^7005

H
1 li

1,4-Dichlorobenzene
3.3- Dichlorobenzidine
1.4- Dichloro-2-butene

106467
91941

764410

2.29E-01 / X40E-02 A 
4.30E4)1 I

9.30E+00 A*»*

, 0.44 0 . . ■ 0.26 o^. 0.13 f ^«^.':i|20 ^1tl.
0.13 o 0.014 0 ; 0.007 p ; v ' 6.4 b £' . >• 114 e

0.0011 e 0.00067 fl. - ■ > 11A ■■
Dichlorodifluoromethane 
1,1-Dichloroethane 
1 J-Dichloroethahe (EDC)

7)718
73343

107062

100E4)1 I 
I.O0E4)! A

3.7184)2 • 
1.43E-01 a 
2.8684)3 a 9.1084)2 I 9.1084)2 I***

“ 390 n
810 fl

0.12 o

■ 210 a WO a 200000 a^^;-16000 ,
320 fl '-i-•. I4b li, ■; looiioO sWi. .'•.■Jttbii >

• 0.069 0 •••it -il:" 0.033 Hi <
■ 0.««6..,,,0.00,3

■ 73 a 27a^:^-i''MoOOOflte''-i00d,
1,1 -Dichloroethylene 
1,2-Dichloroethylene (cis)
1 J2-Dichloroethvlene (trans)

73334
136392
136603

9.0084) 3 /
1.0084) 2 A 
20084)2 I

6.008-01 / 1.7384)1 /•♦• 0.044 o
61 fl 

120 fl 73 fl .27 a ' 20000 fl^ig''yr 1600 i

■ 37 a '14 a 10000 780
. * " . , ** A ' 0200 a)Uv5iti^;630

1 ^-Dichloroethylene (mixture)
2.4- E)ichlorophenol
2.4- Dichlorophenoxyacetic Acid (2,4-D)

340390
120832
94737

9.0084) 3 A
3.0084) 3 ) 
1.008412 I

33 a 
110 A
61 fl _ 14 fl y • ■ 10000 fl v.V->7'P 710

-11 a :> -4.la'^^''^ 3.00 a^t^'i!':

4-<2,4-Dichlorophenoxy)butyTic Acid 
1 ^-Dichloropropane 
2.3-Dichloropropanol____________
1,3-Dichloropropene
Dichlorvos
Dicofol

94826
78873

616239

8.0084)3 I

3.00E-03 I
1.1484)3 / 6.8084)2 A

290 A 
0.16 a 
llOn

342736
62737

113322

3.00E4)4 I 3.7184)3 / 1.7384)1 A 1.3084)1 A*«
}.00»O4 ( 1.4384)4 t 2.9084)1 )

4.40E-01 w

0.077 c 
0.23 e 
0.13 a

_________ . -*'4.l a 3100fl-.Vi-^‘-i^'230 i
0.O48 0.018 a .,,..><16 ‘
0.022 e : ' • 0.011 a ' 9.9 a ' "';^^/.-22'«

0.0072 a0.014 a
• Wa ^■":';U-2ia

o.2ifl.jiV
0039a- .■C0.0002'a'.,:VM0.11b;;.. :.;i;)0.o4

Dicyclopentadiene
Dieldrin
Diesel emissions

77736
60371

3.008-02 A 3.718-03 a •**
S.OOE-03 I 1.608^1 / 1.61B^1 I

1.4384)3 I _____

. 0.42 fl 
0.0042 a 

32 a

0.00039 a 
3.2 fl

W.OWia a W.1B a .;y!
hr' i

Wi

Diethyl phthalate
Diethylene glycol, monobutyl ether 
Diethylene glycol, monoethyl ether
Diethylforamide 
Di(2-ethylhexyl)adipate 
Diethylstilbestrol_____

84662
li2343
111900

8.008-01 I

ZO0E4OO A
3.718-03 A

/I ; I I

617843
103231
36331

1.108-02 A 
6.0084)1 / 1.2084)3 I 

4:TOE+03 a

, 29000 fl 

; 73000 'a

0.000014 b 13084)6 a #6.708^7.0
. ,A VI2900 fl : ■ .:i.*^'290.aj^^*?^110 i.^b000:jii|Difenzoquat (Avenge)

Diflubeiuuron
Diisopropyl methylphosphonate (PIMP)

43222486
33367383

1443736

8.0084)2 I 
Z008-02 I 
8.008-02 /

730 A 
2900 A

73 fl 
290 n

fl /27fl'^-%..20000 aJg3;;iiJ600 «110 b-1^^^82000^fe^faoo«



EPA Region III Risk-Based Concentrations: R.L Smith (07/11/94)

Sources: l“ims h^HEAST a=°MEASTalt. w-VUhdrawn &om IRIS or HEAST t’^EPA-ECAO provUlonal O'OthtrEPAdoeunmntt

liSsi?:! iiiiiiii wContaminant
RfDo M)i CPSo OFisli. ms/kK/d " ksdAiut" kifdAnii^:.

'JMC: e^earebiogiHlc Mett WHonearebioBmle efTectt.

tig/L tiK/ina I tagfta aut/to.' auto
Dimethipm
Dimethoate
3,3'-Dimethoxvbenzidine

SS290647
60MS

I19904

2.00E-02 1

2.00E-04 1
1.40E-02 A

730 n
7.3 n
4.8 0

73 0
0.73 n
0.43 c

27 fl
0.27 n
0.23 a

20000/1
200/1

200 c

1600 /
16/

46 (
Dimethyl phthalate 131113 1.00E401 h 370000 n 37000 /) 14000 fl 1000000 a 780000 /
Dimethyl terephthalate 120616 l.OOE-01 1 3700 n 370 fl 140 fl 100000 a 7100/
Dimethylamine 124403 3.71E-06 w 0.21 n 0.021 n
2,4-Dimethylaniline hydrochloride 21436964 S.80E4I1 A 0.12 0 0.011 c 0.0034 e 4.9 c ; 1.1 <
2,4-Dimethylaniline 93681 7.30E-01 A 0.09 c 0.0083 c 0.0042 c 3.8 c 6.83 (
K-N-Dimethylaniline 121697 XOOE-03 / 73 n 7.3 n 17 fl 2000/1 160/
3,3'-Dimethylbenzidine 119937 9.20E+00 A 0.0073 0 0.00068 e 0.00034 p 0.31 c 0.069 (
N^-Dimethylformamide 68122 l.OOE-01 h 8.37E-03 / 3700 n 31 fl 140 fl 100000 fl 7800 /
1,1 -Dimethylhydrazine 37147 2.60E+00_ 3.30E+00_ 0.026 c 0.0018 c 0.0012 p ' 1.1 c ' 0.23 «
1 ^-Dimethylhydrazine 340738 3.70E^1 w 3.70B401 w 0.0018 e 0.00017 e 0.000083 e , 0.077 c 0.017 1
2,4-Dimethylphenol 103679 2.00E-02 1 730 n 73 fl 27 fl 20000 fl 1600 /
2.6-Dimethylphenol 376261 6.00B-04 1 22n 12 fl 6.81 n 610* 47/
3,4-Dimethylphenol , 93638 l.OOE-03 1 37 n 3.7 fl 1.4 A 1000 fl . 78 /
1,2-Dinitrolxiizene 328290 4.00E-04 h 13 n 1.3 fl 0.34 A 410 A 3i /
1,3-Dmitrobenzene 99630 l.OOE-04 1 3.7 n 0.37 fl 0.14 A 100 A 7.8 /
1,4-Dinitrobenzene 100234 4.00E-04 h 13 n 1.3 fl 0.34 A 410/1 V. , 31 /
4,6-Dinitro-o-cyclohexyl phenol 131893 2.00E-03 1 73 n 7.3 fl 17 n 2000 a 160/

2,4-Dinitrophenol 31283 lOOE-03 1 73 fl 7.3 fl 17 fl 2000/1 . 160/
Dinitrotoluene mixture 6.80E-01 1 0.099 c 0.0092 c 0.0046 0 4.2 c ; 0.94 /
2,4-Dinitrotoluene 121142 2.00E-03 / 73 n 7.3 fl 17 fl 2000 fl 160/

2,6-Dinitrotoluene 606202 l.OOE-03 A 37 n 3.7 fl 1.4 fl 1000 fl 78/

Dinoseb 88837 l.OOE-03 / 37 n 3.7/1 1.4 fl 1000 A 78 /
di-n-Octyl phthalate 117840 2.00E-02 A 730 n 73 fl 27 fl 20000/1 1600 /
1,4-Dioxane 123911 l.lOE-02 / 6.1 e 0.37 c 0.29 0 260 c 38 (
Diphenamid 937317 3 OOE-02 1 1100 n 110 fl 41 fl 31000 A 2300 /
Diphenylamine 122394 2.30E-02 / 910 n 91 fl 34 fl 26000 fl 2000 /
1,2-Diphenylhydrazine 122667 8.00E4)1 / 7.70E-O1 / 0.084 c 0.0081 c 0.0039 c 3.6 c 0.8 (
Diquat 83007 2.20E-O3 1 80/) 8 fl 3 A 2200 a 170/

Direct black 38 1937377 8.60E4OO A 0.0078 c 0.00073 c 0.00037 e 0.33 e 0.074 «
Direct blue 6 2602462 8.10E400 A 0.0083 c 0.00077 c 0.00039 c 0.33 c 0.079 (
Direct brown 95 16071866 9.30E400 A 0.0072 e 0.00067 c , 0.00034 c 0.31c. , 0.069 (
Disulfoton 298044 4.00E-03 1 1.3 n 0.13 fl 0.034 fl 41 fl ^ 3.1 /
1,4-Dithiane 303293 l.OOE-02 1 , 370 n 37* 14 fl lOOOO k . 780 /
Diuron 330341 2.00E-03 1 73 A 7.3/i :,17/i i
Dodine 2439103 4.00E-03 ( 130 n IS fl • • 3.4 fl ; V 4100/1 ■ ; 310/

Endosulfan 113297 6.00E-03 A ' 220 n 22/1 8.1 /i ' ^ ' 6100 fl';'” ' 470 /
Endothall 143733 2.00E-02 1 730 n 73 • 27/1 : 20000 • 1600 /
Endrinji^ 72208 3.00E-04 1 11 n 1.1 fl 0.41 fl 310 « 23 /

1 Epichlo^Pdrin 106898 2 OOE-03 A 2.86E-04^ 9.90E-03 1 4.20E-03 1 6.8 e 1 fl 0.32 c 290 63 (

t .•

■■



EPA II Risk-Based Concentrations: R.L. Smith (07/11/94)

Sources: MRIS h-HEA^ ^HEAMg!kJf~WllhJrmfianIRISorHEASr ••‘EPA-ECAOprmUloiiat o^OthnEPA doeumeniM

1^-Epoxybutane
Ethephon (2-chloroethyI phosphonic acid) 
Ethion
2-Ethoxyethanol acetate 
2-Ethoxyethanol 
Ethyl acrylate

106887
16672870

S63122

SflJ.
OwflcgAl m/m%

I111S9
11080]
140883

3.71&03 I
3.00E-03 I 
S.00&44 i

mmrni

3.00E-01 • 
4.00E-01 h S.71&02 I

■

4.80E412 h

<210n 21 fl

'■'ll!*!?'«!“iiooo It 
i.4o. 0.13 e-i:?:4^^b.b66'-8ii

fi
EPTC (S-Ethyl dipropylthiocaihaiiiate) 
Ethyl ether
Ethvl methacrylate_____________ ■

739944
60297
97632

230E-02 I 
200E4tl I 
9.00E-02 h

* , . li
•««

I • =
Ethyl acetate 
Ethylbenzene 
Ethylene cyanohydrin

141786
100414
109784

9.00E-01 I 
l.OOE-01 / 
3.00E-01 h

1S6E411 / •«* ^;=ass-i|Si1;a 33000 «
••1300 «. , .V

^ >'-11000 fl '' ■■■«;■■ 1100 410 ii
Ethylene diamine 
Ethylene glycol
Ethylene glycol, monobutyl ether

107133
107211
111762

200E412 h 
lOOE^ /

5.71B4I3 fl >21„. ......’
Ethylene oxide 
Ethylene thiourea (ETU)
Ethyl p-nitrophenyl phenylphosphorothioate

73218
96437

2104643
8.00B-0S < 
1.00E-0S I

I.02E400 fl 3.30E411 fl 
i.l9E01 fl

■ 0.37 n ■ a037 n .’44 0.0U fl-'P^^vi'!;^ io »^,Vi!ro:7i-«

Ethylnitrosourea 
Ethylphthalyl ethyl glycolate 
Express ___________

739739
84720
10120

3.00E400 / 
S.OOE4)3 1

1.40E4O2 w I 0.00048 o 0.000043 o 
110000 fl . 11000 .. 7

290 fl' 29ii
Fenamiphos
Fluometuron
Fluoride

22224926
2164172
7782414

230E-04 t 
1.30E-02 / 
6.00E-02 I

470 fl
220011

Fluoridone
Fluiprimidol
Flutolanil

39736604
36423913
66332963

I.OOE-02 I 
2.00E-02 I 
6.00E-02 /

2900 fl 
730 fl

i2200 fl

. »o « nooo »i^|}03oo,

Fluvalinate
Folpet

omesafen
F(

69409943
133073

72178020

l.OOE-02 I 
l.OOE-01 I

.</r
3.30E413 I 
1.90B-01 t

370 fl 
19 o 

' 0.33 e

fl. .,4'^..37 fl,^^,. 4 I0000.|fe^w J
fl' i n i' ■’0.9 H: 120 ig.

onofos
Formaldehyde 
Formic Acid

944229
30000
64186

200E-03 1 
ZOOE-01 I 
200E4Q0 fl

4.33E412 I
'J73 Ii
730O11 

73000 li- . ■:7306 fl^^‘-^?lij<2700 ii‘fe'10000001^006'1
Fosetyl-al
Furan
Furazolidrme

3914n48
110009
67438

3.00E400 t 
l.OOE-03 1

3.80B400 fl I .,o.oii^'4^o.olft0fe‘i iffi
ii

Furfural
Furium
Furmecyclox

98011
331828

60368030

3.00E-03 I 1.43B4)2 a. i..
3.00E^1 fl 
3.00E02 I :

Glufosinate.ammonium 
Glycidaldehyde 
Glyphosate_________

77182822
763344

1071836

4.00E-04 I 
4.00B4>4 I 
l.OOE-01 I

X86B-04 fl

8 V



EPA Region III Risk-Based Concentrations: R.L. Smith (07/11/94)

Sotirca: I=1RIS h=HEAST a^HEAST alt w-WIthJrami from IRIS or HEAST t^EPA-ECAO provblonal o-Other EPA JocumenU
i/mimm

IliRiDSiii
ted/m kadAoe il ag/i uem mm

Haloxyfop-methyl
Harmony
HCH (alpha)

69806402
79277273

319146

5.00E-05 /
1.30E-02 /

6.30E^ 1 6.30E400 1

1.8 n
470 n

0.011 c

0.18 A
47 a

0.00099 A

0.068 A
18 a

0.0005 A

51 A
13000 A .

0.45 A

3.9/
1000/ 
*0.1 .

HCH(beta) 319857 1.80E400 1 1 0.037 e 0.0035 A 0.0018 A . 03i 1
HCH (gamma) Lindane 58899 3.00E-04 1 1.30E400 A 0.052 e 0.0048 A 0.0024 a : 0.49 c
HCH-technical 608731 1.80E400 1 1.79E+00 1 0.037 0 0.0035 A 0.0011a ' ^.-1.6a-^' 0J5 1
Heptachlor 76448 5.00E-04 1 4.50E400 1 4.55B4O0 0.0023 e 0.0014 A 0.0007a 0.64 A 0.14 1
Heptachlor epoxide 1024573 1.30E-05 / 9.10E^ 1 9.10E^ /*** 0.0012 0 0.00069 a 0.00035 A 0.31 A 0.07 <
Hexabromobenzene 87821 lOOE-03 / *•« 12 n 7.3 A Z7 A 2000 A 160/
Hexachlorobenzene 118741 I.OOE-04 / 1.60B^ / 1.61E+O0 /•*• 0.0066 0 0.0039 A 0.002 a 1.8 a .1 1 0.4 <
Hexachlorobutadiene 87683 ^ 2.00B-04 h 7.80B-O2 1 7.70E-02 0.14 0 0.081 A 0.04 a 37 a 1.2c
1 lexachlonxyclopentadiene 77474 7.00E-03 1 X00B4)3 A 0.15 A 0.073 a 9.5 A 7200 A 550 /
Hexachlorodibenzo-p^oxin mixture 19408743 6.20E^3 1 4.3SE^ 1 0.000011 e 1.40E^>6 A S.10E-07 A 0.00046 A 0.0001 1
Hexachloroethane 67721 l.OOE-03 1 1.40E42 1 1.40E4)2 / 0.75 c 0.45 A 0.23 A 200 A ■ 46 c
Hexachlorophene 70304 3.00E-04 / 11 n ' 1.1 A 0.41 A 310 a 23 /
Hexahydn>-l,3.S-trinitro-I,3,S-tiiazine 121824 3.00E-03 1 l.lOE-01 / 0.61 e 0.057 A 0.029 A 26 A 5.8 c
n-Hexane 110543 6.00E-02 A 5.71E4)2 1 350 n 210 A 81 A 61000 A 4700 /
Hexazinone 51235042 3.30E-02 / 1200 n 120 A 45 A 34000 A 2600 /
Hydrazine, hydrazine sulfate 302012 3.00E+00 1 1.71E401 / 0.022 o 0.00037 A 0.0011 A 0.95 A 0.21 <
Hydrogen chloride 7647010 2.00E4)3 / 73 n 7.3 A
Hvdroeen sulfide 7783064 3.00E-03 1 Z57B-04 1 110 n 0.94 A 4.1 A 3100 A 230 /
Hydroquinone 123319 4.00E-02 h 1500 a 150 A 54 a . 41000 A 3100 /
Imazalil 35554440 1.30E-02 1 470 A .47 A 18 a 13000 A 1000 /
Imazaquin 81335377 X50E-01 1 9100 A 910 A 340 A 260000 A 20000 /
Iprodione 36734197 4.00E-02 1 1500 A 150 A , 54 A 41000 A 3100 >
Isobutanol 78831 3.00E-01 / 1800 A 1100 A 410 A 310000 A 23000 /
Isophorone 78591 2.0QB-01 / 9.50E-O4 / 71 0 6.6 A 3.3 a 3000 A 670 c
Isopropalin 33820530 1.50E-02 1 550 a 55 A 20 a 15000 a 1200 /
Isopropyl methyl phosphonic acid 1832548 1.00E41 1 3700 A 370 A 140 a 100000 A 7800 /
Isoxaben 82558507 5.00E-02 1 1800 a 180 A 68 a 51000 A 3900 /
ICepone 143500 1.80EKI1 • 0.0037 e 0.00035 A 0.00018 A 0.16 a 0.035 (
Lactofen 77501634 2.00E-03 1 73 A T.3 A 2.1 A 2000 A 160/
Lead (tetraethyl) 78002 l.OOE-07 1 0.0037 A 0.00037 A . 0.00014 a 0.1 A 0.0078 /
Linuron 330552 2.00E-03 1 73 A 7.3 A X7a 2000 a 160 /
Lithium 7439932 2.00E-02 • . 730 A 73 A Tin 20000 A 1600 /
Londax 83056996 ZOOE-01 1 7300ff 730 a 270 a ::-: '200000 A ^ = 16000 1
Malathion 121755 XOOB-Oa /

I •
730 A ■ 73 A ■ 27 A :in{.f20000 ^rti.^l600,

Maleic anhydride 108316 l.OOE-01 1 3700 a 370 A ■ IMa : 100000 A
■ •' •» «

: 7800 /
Maleic hydrazide 123331 5.00E-01 1 18000 A 1800 A r:' 680 A :• 510000 A > 39000 /
Malononitrile 109773 2.00E-05 h 0.73 A 0.073 A : 0.027 a - : 20 A.,... . ./i i.«<
Mancojil^ 8018017 3.00E-02 A 1100 A 110 A 41a , 31000 a 2300 /
ManebV 12427382 5.00E-03 1 ------A 180 A 18 A 6.8 A ‘5100 ^. 390 /

Basis of KBC: c-carcfaogwifc i/BcO m-Hoaeanbiomk tfTteli.

••y ■- • «

‘i* .



EPAR II Risk-Based Concentrations: R.L Smith (07/11/94)

Sources: l^IRIS h=-HEAST a-HEASTalL \s^Wtthdrwim from IBIS or HEAST »<‘EPA-ECAO provbloiuil another SPA Jocumiits

LiililBii I c
lliittiAiii ••.V.;.;. Ud/flUt

ipIr-"
Manganese and compounds 
Mephosfolan 

eniauat chloride

743996J
930107

24307264

S.OOE^3 / 
9.00E-05 h 
3.00E-02 I

I.43»4)3 I 0.052 n110 n 5100 n
0.33 n

1100 m
(morgamc) 

ercuiy (methyl)
3.00E-04 h 
3.00E-04 I 
3MEr05 I

I.S7E4)S A7439976
22967926

150505
Meiphos oxide 
Metdaxyl 
Methacrvlonitrile

7S488 
57837191 

126987

3.00E-OS I 
6.00E-02 1 
l.OOE-04 I

li A2200 A
200E-04 •

^ethamidq>ho3 
Methanol 
Methidathion
Methomyl 
Methoxychlor 
2-Methoxyethanol acetate
2-Methoxyethanol 
2-Methoxy-S'iutroaniline 
Methyl acetate
Methyl acrylate 
2-Methylaniline hydrochloride 
2-Methylaniline
Methyl chloiocaihonate 
4-(2-Methyl-4-clilorophenoxy) butyric acid 
2-Methvl-4-chlorophenoxyacetic acid
2-(2-Methyl-I4-chlorophenoxy^irq>ionic acid 
Methylcyclohexane
Methylene bromide____________________
Methylene chloride 
4,4'-Methylene bis(2-chloroaniline) 
1.4'-Methylenebisben2eneamine
4,4'-Methylene bis(N^-dimethyl)aiiiline 
4,4-Methylenediphenyl isocyanate 
Methyl ethyl ketone _____________
Methyl hydrazine 
Methyl isobutyl ketone 
Methyl methacrylate
2-Methyl-S^troaniline 
Methyl parathion 
2-Methylphenol (o-cresol)
3-Methylphenol (m-cresol) 

-Methylphenol (p-cresol) 
[ethyl styrene (mixture)

4-1
|m(

10263926
67561

950378
16732775

72435
110496
109864
99592
79209
96333

636215
95534
79221
94815
94746
93652

108872
74933
73092

101144
101779
101611
101688
.78933
60344

108101
80626
99538

298000
93487

103394
106443

23013134

3.00E-05 ( 
3.00E-01 1 
l.OOE-03 I
2.50B-02 f 
3.00E-03 I 
2.00E-03 •
1.00E43 A S.71B4)3 /

l.OOE+00 A
4.60E4I2 A

3.00E-02 a
l.SOEOl A 
140E4I1 A

1.00E400 w 
1.00E412 i 
3.00E-04 1
l.OOE-03 /

l.OOE-02 t
8.S7E-01 A

6.00E-02 I 8.37E-01 A 7.30E-03 i 1.64E-03 / ••• 
7.00E-04 A ' 1.30E-01 A 1.30E41 A

Z50E-0I w
4.60E-02 t

6.00B-01 I
3.71E416 i 
ZI6E4)1 1

8.00E-02 A 
8.00E-02 A

I.IOE+OO.

3.30B42 A
X50E4>4 I 
3.00E-02 /

. I

S.OOE-02 / 
3.00E-03 A 
6.00E-03 •

• ' '

1.14E-02 •

18000 A 
i' 37 a 1000 li

ISO n 
73 n

37000 « -■ 3700 h 'i:t!^ i400 1000000'
__________________ ff iwf wk iwwuu :> mwg i

aiOO M ,:\:i:i - HO A >

4-miwi . 41011 •• 'lino a v.i.tionnnno ,37000 A 
370 n 

18 n . 1.8 M ; 0.68 A - ■ 310 A r

: . 37 n 
31000 A 

61 A 37 a
A:r?'.^?'i0000'Mf-i^'10000 »wm?f780>

.ii: ■
0.27 o . 0.025 A ■' ? 0.013 " "

"'.srark22000 a" ■ 1000i:''ifI. IIO.A-i^'ll'Ol^ A

f 0.061 A
2900 a

0.0057

2900 a

l#W ff ■ •

1800 a 
'480 A

. IV



EPA Region III Risk-Based Concentrations: R.L Smith (07/11/94)

Sources: 1=IRIS h-HEAST a^HEASTolL w-Wtthdrcnm from WISor HEAST t-EPA-ECAO ormUtonal o-OlhtrEPA Jocwnents
xm;;

Rff)0 CI*Si
nw/kgAJ tme/i] 11118*11 d

Methyl styrene (alpha) 98839 7.00E-02 a 430 n 260 a 93 a 72000 a 3300 f
Methyl teitbutyl ether (MTBE) 1634044 3.00E-03 a 8.37E-01 / 180 n 3100 a 6.8 a 3100 a 390 r
Metolaclor (Dual) 31211432 1.30E-01 A 3300 0 330 a 200a 130000 a 12000 1
Metiibuzin 21807649 X30E-02 / 910 a 91 a 34 a - 26000 a, y :2006 ,
Mirex 2313833 XOOE-04 1 1.80E^ m 0.037 c 0.0033 a 0.0018 a 1.6 a ; , . 0.33 1
Molinate 2212671 2.00E-03 1 73a 7Ja ■■■ >"-Z7a; 2000 '160.
Molybdenum 7439987 3.00E-03 1 180 a 18 a 6.8 a 3100 a • 1;-390 «
Monochlotamine 10399903 l.OOE-01 < 3700 a 370 a 140 a 100006 a 7800 /
Naled 300763 2.00E-03 / 73 a 7.3 a Z7a ' 2000 a . ■ • '160 1
2-Naphthylamlne 91S9S iJSatei a a sooa a 0.000048 a . 81000014 a 88*1 a '0.0049 1
Napropamide 13299997 l.OOE-01 / 3700 a 370 a ’ 140 a

^ BJM* ■ . r.,.' > . ■iWVlg 1160000 a ' f!7806 /
Nickel reflnery dust 8.40E-01 1 0.0073 a
Nickel (soluble salts) 7440020 2.00E-02 1 730 a 73 a 27a 20000 a. 1600)
Nickel subsulfide 12033722 1.70E+00 1 0.0037 a t . *1 :

Nitrapyrin 1929824 1.30E-03 w 33 a 3.3 a 2a 1300 a ^ 120/
Nitrate 14797338 1.60B400 1 38000 A 3800 a . 2200a 1000000 a v l 130000 /
Nitric Oxide 10102439 l.OOE-01 / 3700 a 370 a 140 a 100000 a. >‘7800/
Nitrite 14797630 l.OOE-01 1 3700 a 370 a 140 a 100000 a . 7800 /
2-Nitroaniline 88744 6.00E-03 m 3.71E-03 A Z2a, 0.21 a 0.081 a 61 a ^ .^r>;:-4.7/
3-Nitroaniline 99092 3.00E-03 o 110 a 11 a 4.1a 3100 a < 230 /
4-Nitroaniline 100016 3.00E-03 o 110 a 11 a 4.1 a 3i00 a 230 /
Nitrobenzene 98933 3.00E-04 / 3.71E4H a 3.4 a 2.1 a 0.68 a 310 a.39/
Nitrofurantoin 67209 7.00E-02 A 2600 a 260 a , 93 a 72000 a 3300 /
Nitrofurazone 39870 1.S0E4OO A ' 9.40E^ A 0.043 a 0.00067 a 0.0021 a ■■1.9 a-- '-0.43 c
Nitrogen dioxide 10102440 l.OOE^ 1 . 37000 a 3700 a ' 1400 a 1000000 a.irv:; 78000/I
Nitroguanidine 336887 l.OOB-01 t 3700 a 370 a 140 a '106000 ii ' <7800 /
4-Nitrophenol 100027 6.20E-02 o 2300 a 230 a 84a ^ 63000 /• 4800 /
2-Nitiopropane 79469 3.71E-03 / 9.40B^ A 210 a 0.00067 a • •y
N-Nitrosodi-n-butylamine 924163 3.40E400 f S.60Ei00 1 0.012e 0.0011 a 0.00038 a 0.33 a 0.12 (
N-Nitrosodiethanolamine 1116347 180BiO0 t . 0.024 0 0.0022 a 0.0011 a 1 a 0.23 (
N-Nitrosodiethylamine 33183 1.30E402 1 1.31E402 t 0.00043 a 0.000041 a 0.000021 a 0.019 a 0.0043 <
N-Nitrosodimethylamine 62739 3.10E401 / 4.90B^1 / 0.0013 a 0.00013 a 0.000062 a 0.036 a 0.013 <
N-Nitrosodiphenvlamine 86306 4.90E-03 1 14 a 1.3 a 0.64 a 380 a 130 <
N-Nitroso di-n-propylamine 621647 7.00B400 1 0.0096 a 0.00089 a 0.00043 a . 0.41 a. 0.091 (
N-Nitroso-N-methylethylamine 10393936 120E401 1 ' 0.0031 a 0.00028 a . 0.00014 a 0.13 a 6.029 (
N-Nitrosopyirolidine 930332 Z10E4O0 1 Z13B^ / 0.032 a 0.0029 a 0.0013 a a ./■'•"a'.'; a3 «
m-Nitiotoluene ' 99081 1.00E4>2 A ^ 61 a 37 a 10000
o-Nitiotoluene 88722 . l.OOE-02 A 61 a 37 a 14a,: ;!M0OOOa'.-;;J. .^706,
p-Hitrotoluene 99990 l.OOE-02 A 61 a ; 37 a . 14 a 10000 a
Noiflurazon 27314132 4.00E-02 !

■■ 1300 a . ISO ■ 34 a .,^i,;.41000 r^r,U3100/
NuStar 83309199 7.00E-04 < 26 a Z6 a 0.93 a ■ 7204 ■ -4-'3S/
Octabrc^Hohenvl ether 32336320 3.00E-03 ! 110 a 11 a 4.1 a 3100 - 230 /

■

■:r.'

/4:'-
;r-;



EPAR .1 Risk-Based Concentrations; R.L Smith (07/11/04)

Sourca. MRIS k-HEAST a~HEASTalt w-WlthJnnmlrcmlRISorHEASr •-EPA ECAO pimUloiul tfOAtr BPA JocumniM

13S7-tetranitro-13S7-tetiazocine 
Ipyiophosphonunide

Oxadiazon
Oxamyl
Oxyfluorfen

2691410
1S2169

19044S83
19666309
23133220
42874033

S.OOE-02 I 
ZOOE-03 h 
3.00E4I2 I
3.00E4)3 I 
Z50E4)2 I 
3.00E-03 I

liiiiiiiiiiiiiii
1800 a 180 a ;

■ 1800 It---'4 )r 180 a^68 ijr'

■ v68 a . ft'*- 31000 aVjiK.t, J3900 <

Paclobutiazol
Paraquat
Paiathion

76738620
1910423

36382

1.30E-02 / 
4.30E-03 I 
6.00E-03 a

■A 1.470 «• A 47

< 220 a aWM 6100 a W11470 i
Pebulate
Pendimethalin
Pentabromo-6-chloro cyclohexane

1114712
40487421

87843

3.00E-02 h 
4.00E-02 I

IT, \ ;

230B412 A

1800 a
isOOa 

19 e
0.27a ■';AA';0.I4al^fe: i||20'6yi'|'^»Mi

Pentabromodi{dienyl ether
Pentachlorobenzene
Pentachloronitiobenzene

32334819
608933

82688

100E413 I 
I.OOE-04 I 
3.00E-03 I 160E-01 h

•*« 
: **•

73 a 
4.9 a 

0.041 0 0.024 0 '>-^-‘0.012 ?H
Pentachlorophenol
Permethrin
Phenmedipham

87863
32643331
13684634

3.00E-02 I 
3.00E-02 I 
130E-01 I

1.20B411 I ;-|0.36
. 1800 a 

9100 a
Phenol
m-Phenylenediamine
ivPhenvlenediamine

108932
108432
106303

6.00E-01 I 
6.00E-03 I 
1.90E-01 A

22000 a 
220 a 

6900 a ’ 690 1 * ’ 260 a 190000 A 1300(1 i

m
»1

Phenylmercuric acetate
2-Phenylphenol
Phorate

62384
90437

298022

8.00E-03 I

lOOE-04 A
1.94E-03 A

19 a 
33 e 
7.3 a M3 a r >- VaT W ^ 'aw .

Phosmet 
Phosphine 
Phosphorus (white)

732116
7803312
7723140

lOOE-02 I 
3.00E-04 1 
lOOE-03 I

8.37E-06 A
730 a 

11 A 
0.73 A . 0.073 It 0;027 a'?«;f^:!f A ‘20 *

p-Phthalic acid 
Phthalic anhydride 
Picloram

100210
83449

1918021

1.00E^ A 
lOOE+00 f 
7.00E-02 <

3.43E-01 A
37000 a 
73000 a 
2600 a

,37ooa;.,,,.|,AA»«o*|
1300 A 2700 a lUUUUOO *»,yaj:;i }'.'260 a ft 93i%l 72000 it'1^^9306

Pirimiphos-methyl 
Polybrominated biphenyls 
Polychlorinated biphenyls (PCBs)

29232937

1336363

I.OOE-02 1 
7.00E-06 A i.90B^ A

im*oo I

370 « v^,:f.....37.a Ifit^^l0000|^
0.0076 e 
db087 «

Aroclor 1016
Polychlorinated terphenyls (PCTs) 
Polynuclear aromatic hydrocarbons
Acenaphthene
Anthracene
Benzofalpyrene

12674112 7.00E-0S I
I . . '-f

4.30E400 •
■I (. f*-:

83329
120127
30328

6.00B42 I 
3.00E-01 I

7J0E^ I 6.i0E4O0 A t0J9'a

slfs
Benzo[b]fluoninthene
Benzo[k]fluoranthene
Benz[a]anthracene

203992
207089

56533

730E411 • 
7.30E-02 a 
7.30E-01 A

6.10E411 f 
6.10E42 f 
6.10E-01 a

,.!^}:)0.092 oy-,^'^it0:0l a^i^a004f>|
' ‘ - 'd.92a,;VA.>A(mfd043i| 
-•‘V? o:o92 t"''N^^^o.oi4’^oib64ii-l



EPA Region III Risk-Based Concentrations: R.L Smith (07/11/94)

Sources: l=UtIS h-HEAST a^HEASTaU. w-WlthdrmmiromUUSorHE4Sr »~EPA-ECAOprovblonal o-OtherEPA documenti
mmm

Chrysene
Dibenz[ah]anthTacene

218019
53703

MK> RftS
1

CPSo
UR/bt/d mt/kgfi bi<<Vmtt''

; e-earetnogeiHe effects u-iunearebioimke/rtctt.

7.30E43 • 
7.30E400 •

B/L lUtfad I :
0.43 e 

0.00043 «0.0092 « 0.001 c 0.018 I
6.10E43 • 
6.10E^ •

Fluoranthene 206440 4.00E-02 1 1500 a 150 a ‘ • 54 A 41000 A . 3100/
Fluorene 86737 4.00E4)2 1 1500 a 150 a S4a , ; ■ 41000 A 3100/
Indeno[ 1 ^,3-cd]pyrene 193395 7J0E4I1 A 6.10E-01 A 0.092 a 0.01 A 0.0043 A 3i9 A ■' 0.88 (
Naphthalene 91203 4.00E-02 w 1500 A 150 a ;.rl. :■* 54 A i 41000 A. ,> 3100 1
Pyrene 129000 3.00&02 ( 1100 A 110 a 41 A 31000 ij I . 2300/

Prochloraz 67747095 9.00E-03 / 1.50E411 / 0.45 A 0.042 A 0.02I A 19 a 43 c
Profluialin 26399360 6.00E-03 A 220 A 22a 8.1 A 6100 a . 470 /
Prometon 1610180 1.50E-02 / 550 A 55 A 20 A 15000 a 1200 1
Prometiyn 7287196 4.00E-03 / 150 A 15 A 5.4 A . 4100 a 310 /
[>ronamide 23950585 7.50E-02 1 2700 A 270 A 100 a 77000 a 5900 /
Propachlor 1918167 1.30E412 / 470 a 47 A IS A 13000 A . 1000 /
Propanil 709988 5.00E413 / 180 A 18 a 6.8 A 5100 a 390 /
PropaiKite 2312358 2.00eO2 1 730 A 73 A 27 A 20000 a 1600 /
Propaigyl alcohol 107197 2.00E-03 1 73 A 7.3 A Z7 A 2000 a il60/
[*ropazine 139402 2.00E-02 1 730 A 73 A 27 a 20000 a 1600 1
Propham 122429 2.00E-02 / 73Qa 73 A 27 a 20000 a 1600 1
Piopiconazole 60207901 1.30E-02 1 ■ 470 A 47 a 18 a 13000 a , , 1000 1
Propylene glycol 57556 ZOOE^l A 730000 A 73000 a ' 27000 A 1000000 a 1000000 1
Propylene glycol, monoethyl ether 52125538 7.00E-01 A 26000 A 2600 A 950 A 720000 a ; 55000/
Propylene glycol, monomethyl ether 107982 7.00E-01 A 5.71E41 1 26000 A 2100 a 950 A 720000 A 55000 1
Propylene oxide 75569 S.57E-03 1 Z40E41 « 1.29E-P2 1 0.28 A 0.49 a 0.013 A 12 a Z7 «
Pursuit 81335775 2.50E-01 / 9100 A 910 A 340 A 260000 a . 20006 1
Pydrin 51630581 2.50E-02 1 910 A 91 A 34 A 26000 A . 2000 1
Pyridine 110861 l.OOE-03 / 37 A 3.7 A 1.4 a 1000 a 78 1
Quinalphos 13593038 5.00E414 1 18 A 1.8 a 0.68 A 510 a 39/

Hesmethrin 
ilonnel

91225
10463868

299843

1.20E4OI A
3.00E-02 / 
5.00E-02 A

0.0056 e 
1100 n 
1800 o

0.00052 e 
110 n 
180 n

0.00026 « 
41 A
68 A

0.24 e 
31000 a 
51000 a

0.053 
2300 
3900 li

:

Savey
Selenious Acid

83794 4.00E-03 1 150 A IS A 5.4 A 4100 a 310 n
78587050 Z50E-02 1 910 a 91 A 34 A 26000 a 2000 II

7783008 5.00E-03 1 180 A IS A 6.8 A 5100 A 390 n
Selenium
Selenourea
Sethoxydim

7782492
630104

74051802

S.OOE-03 / 
5.00E-03 A 
9.00E-02 I

ISO A 10 A 6.8 A . 5100 a
ISO A 18 a 6.8a ; .iiOOii

3300 A. ■ 330 A .; .. 12^ a ■

.1 390 f
399, iiSilver and compounds 

Simazina
Sodium azide _____

7440224
122349

26628228

5.00B-03 I 
5.00E-03 I 
4.00E-03 I

1.20B411 A
'180 a »18 a . «.«'AVit'lfl^WOO
aS6o ■ 0.052 a ; 0.026 6 . 24 e
150. A ' ’ ■ " 15 A ^ 5.4 A ■‘^^^i:Ul00 A

Sodium diethyldithiocaibamate 
Sodium JMpacetate 
Sodium iWavanadate

148185
62748

13718268

3.00E-02 I 
2.00E-05 / 
l.OOE-03 A

XTOEOl A 0.23 e 0.023 o V‘ 0.012 a , i 11 A
0.73 a 0.073 a 0.027 a 20 a

37 A 3.7 A . 1.4 A loop

Z4
1.6 fl
78 II



EPA Re^^.ll Risk-Based Concentrations: R.L Smith (07/11/94)

Strontium, stable 
Strychnine 
Styrene

6.00&01 / 
3.00E-04 / 
100E41 / lME-01 <

Sourcti: l-IRIS h~HEAST a^HEASTalL wWUhdrawti from I orHEAST t~EPA-ECAO vnnUlimal o<OthtrBPA doeumn

iliii nw/knAI msftx/d bidtas
ZKKWn 2200 * ^ 110 V MOOQO»‘|^Vj4TOOO

liiiSysthane
2,3,7,8-TCDD (dioxin) 
Tebuthiuron

I8671S90
1746016

34014181

XS0EO2 /

7.00E02 /

' ;=!
1.36E40S h 1.16E40J (I 4.30M7 

M MM
Temephos
Teibacil
Terbufos

3383968
3902312

13071799

ZOOE-02 A
1.30E-O2 /
X30B-03 A

730 a
470 a
0.91 a

73a

47 a
0.091 a

,. 27 a 20000 1600 i
It a tSOOO a : ioOO i

0.034 a .' .' ■ ' 26 a'! -2 »
Teibutryn 886300 l.OOE-03 t 37 a 3.7 a 1.4 a . ;;i 1000 a i78 1
1,2,4,S'Tetrachlorobenzene 93943 3.00B-04 1 «•« 1.8 a 1.1 a 0.41 a ‘*W«
1,1, U-Tetnchloroethane 630206 3.00B-02 / 160E412 1 2.99E-02 #••• 0.41 a 0.24 a 0.12 a 110 a ‘'::'^^-23«
|l, 1,2,2-Tetrachloroethane 79343 Z00E4)I / Z03E-01 /•*• 0.032 a 0.031 a 0.016 a
uTetrachloroethylene (PCE) 127184 l.OOB-02 / 3.20&02 a Z03B-03 •••• 1.1 a 3.1 a 0.061 a ■■■■■• 33a''."^"l2«

2.3,4.6-TetracUorophenol 38902 3.00B-02 / 1100 a 110 a 41 a 31000 a vA'- ^ 2300 1
p,a,a,a-Tetrachlorotoluene 3216231 lOOE^l A 0.00033 a 0.00031 a 0.00016 a ;i...;if0.14a^;.. . 0.032 e
Tetrachlorovinphos 961113 3.00E-02 1 X40E-02 A 2.8 e 0.26 a . ''0.13 a 120 a V 27 1

HTetraethyldithiopyrophosphate 3689243 SMB-04 / 18 a 1.1a 0.68 a ■ SIOaF--.? 39,
uThallic oxide 1314323 7.00B-03 m 16 a 0.26 a . 0.093 a . ... 72a•^ ^ 3.3 ,
Fhallium
Thallium acetate 363688 9.00E4I3 ( 3.3 a 0.33 a 0.12 a • -s'-W a ’•'= -7,
Thallium carbonate 6333739 8.00E03 1 19 a 0.29 a 0.11a ■ .'V i 8 *
Thallium chloride 7791120 8.00E-03 1 2.9 a 0.29 a 0.11 a 82 a' ' 6.3 ,
Thallium nitrate 10102431 9.00E-03 1 3.3 a 0.33 a 0.12 a ■ ■'92a^A ' ''■.7,
Thallium selenite 12039320 9.00E-03 w 3.3 a 0.33 a 0.12 a . r92a.v
Thallium sulfate 7446186 8.00E-03 1 19 a 0.29 a 0.11 a 82 a 6J,
Thiobencarb 28249776 l.OOB-02 1 370 a 37 a 14 a 10000 a : • 780 ,
2-(Thiocyanomethylthio)-benzothiazole 21364170 3.00E-02 A 1100 a 110 a 41 a ■ 31000 a.2300 ,
Thiofanox 39196184 3.00E-04 A 11 a 1.1 a 0.41 a ; • 310 a ■ ■ ■'1’23 ,
Thiophanate-methyl 23364038 8.00E-02 1 2900 a 290 a no a 82000 a 6300 ,
Thiram 137268 3.00E-03 / 180 a 18a ' 6.8a . 3100 a : ,, ,.,r390 .

[Tin and conqxmnds 6.00E-01 A 22000 a 2200 a 810 a 610000 a ' 47000 ,
llToluene 108883 lOOE-01 1 1.14E-01 w ••• 730 a 420 a 270 a 200000 a ' 16000 ,

m
11=1;;]
.l-l

i.',

.;'h‘

V’

roiuene-2,4-diamine
Toluene-2,S-diamine
To)uene-2,6-diamim

93107
95703

123403

3.20E100 h
6.00E-01 h 
lOOE-01 *

0.021 a 
22000 n 

7300 a

0.002 0 
'2200 . 

730 a
p-ToIuidine
Foxaphene
rralomethrin

106490
1001332

66B412S6

1.90E-01 A
i.ioeWi 1.12E^ /

7.30E4>3 !

0J3 e 
0.061 e 

270 n

0.033 6 
0.0036 a 

27 a
. 0.M29 o . :' . Z6 0 . I;. 0.91
' lOa

^..13000 a i^-.,;*..1000
10000 ; i780

: ■ 3100a=: - V 390

1K

riallate 
TriasulAuion 
1.2.4-Tribrranobenzene

2303173
82097303

613343

1.30E-02 ! 
l.OOE-02 / 
S.OOE-03 r

470 n 
370 0 

30 n

47 a
37 a 
18 a

18 a 
14 a 

6.8 a
, .1 . :



EPA Region III Risk-Based Concentrations: R.L Smith (07/11/94)

Sources: l-IRiS h^HEAST a*^HEASTalL ^^^WUhdrawnfhjmlRlSorHEAST m^EPA-ECAOpmiikmal o-OrAf fiR4 Jbcwiwili

WDi
nUt/kit/d Wk«/4 ks-d/ioit llWlibt<d/DUt

rtibutyltin oxide (TBTO)
2.4.6- Trichloroaniline hydrochloride
2.4.6- Trichloroanilinc

36339
33663302

634933

3.00E4>3 r
X90E-02 A
3.40E4I2 A

1.1 0
13 0

2e

0.11 A
0.22 e
0.18 0

0.041 a
0.11 A

0.093 a

31a

89 A
■ ^ 84il

13 <
22 <
19 <

1 4-Trichlorobenzene 120121 1.00E42 1 3.71»02 A 190 A 210 A . 14 A 1 10000 a . ,1 780 1
1,1,1-Trichloroethane 71336 9.00E4I2 w X86M1 «r *•« 1300 a 1000 a 120 a 92000 A ' TOOOi
1,1 ^-Trichloroethane 79003 4.00E-03 / 3.70E-02 < S.60M2 /••• 0.19 e 0.11 e 0.033 A -30 4 '-f i 11«
Trichloroethylene (TCE) 79016 6.00E-03 • 1.10E4I2 m 6.00E-03 1.6 e 1 « .0.29 A 260 a .... »i
Trichloiofluoromethane 73694 3.00E-01 / XOOE-01 • 1300 a 730 A 410 a 310000 A 23000 1
2.4.S-Trichlotophenol 93934 l.OOE-01 1 ' 3700 a 370 A 140 a 100000 a 7800 <
2,4.6-Trichlorophenol 18062 l.lOE-02 1 1.09E-02 1 6.1 e 0.37 e 0.20 a '260 a <2,4.S-Trichlorophenoxyacetic acid 93763 l.OOE-02 / 370 a 37 a 14 a 10000 a 780 /
2-(2.4.S-Trichlorophenoxy)propionic acid 93721 8.00E-03 1 290 a 29a 11a 8200 A 630i
l,i;2-TrichloroiHopane . 398776 3.00E-03 / 30 a 18 A 6.8 a . 3100 a . 390 (
1 ^.3-Ttichloropiopane 96184 6.00E-03 < 7.00e400 1 0.0013 e 0.00089 e 0.00043 A 0.41 A 0.091 1
1 ^.3-Trichloropropene 96193 S.OOE-03 h ••• 30 a 18 a 6.8 A 3100 A ^ 390 i
1,1^-Trichloro-l^^- ^uoroethane 76131 3.00E^1 / 8.37E400 A 39000 a 31000 A 41000 a 1000000 A;.; 1000000 /
Tridiphane 38138082 3.00E-03 < 110 a 11 A ■ ' ; 4.1 A 3100 A i 230 /
Triethylamine 121448 XOOE-03 1 73 a 7.3 A : '.>• • f

Trifluralin 1382098 7.30E-03 / 7.70E-03 / 8.7 e 0.81 e 0.41 A 370 a, 83 (
1 ^,4-Ttimethylbenzme 93636 3.00»4)4 • 3 a '1.8 a 0.68 A 910 a ■ 39/
1.3.5-Trimethvlbenzene 108671 4.00e4>4 • 14 a 1.3 A 0.34 A 410 A 31 /
Trimethyl phosphate 312361 3.70B4>2 A 1.8 e 0.17 e 0.083 A 77a 17 (
1,3,5-Trinitiobenzene 99334 3.00E-03 / 1.8 a 0.18 A 0.068 A 31 A ' 3.9/
Trinitrophenyhnethylnitramine 479438 1.00E4>2 h 370 a 37 a 14 a 10000 A 780 /
2.4,6-Trinitrotoluene 118967 3.00E-04 1 3.00E4)2 / 12 0 0.21 e 0.11 A 93 A • 21 1
Uranium (soluble salts) 7440611 3.00E-03 1 no a 11 A 4.1 A 3100 A 230 /
Vanadium 7440622 7.00E-03 A 260 A 26 A 9.3 A 7200 a 330 /
Vanadium pentoxide 1314621 9.00E-03 / 330 a 33 A 12 a 9200 A 700 /
Vanadium sulfate 36907423 X00E4)2 A 730 A 73 A 27 a 20000 A 1600 /
Vemam 1929777 l.OOE-03 1 37 A 3.7 a 1.4 a 1000 A *78/
Vinclozolin 30471448 Z30E-02 1 910 a 91 A 34 A 26000 a . 2000 /
Vinyl acetate 108034 1.00E400 A 3.71B42 1 37000 a 210 A 1400 A 1000000 A 78000 /
Vinyl bromide 393602 8.37B4M 1 ••• 3.2 a 3.1 A ( !■

Vinyl chloride 73014 1.90E400 A 3.00M1 />••• 0.019 e 0.021 0 . 0.0017 A . 0J4 c
Warfarin 81812 3.00E-04 / 11 A 1.1a ^ 0.41 A '•^/
m-Xylene 108323 XOOB-iOO A XOOErOl w 1400 a 736 a 2700 a , lOOOOOO A 160000 /
o-Xylene 93476 100E400 A XOOMl w 1 ,:,i4oo.
p-Xylene 106423 S.37E-02 m M4 320 a ' 310 a

Xylene (mixed) 1330207 X00E4O0 r 12000 A 7300 A V 2700 a ■'< TOOOOOO 1160000 /
Zinc 7440666 3.00E41 f 11000 a . 1100 A !310000 ajv ,v>23000 .
Zinc ph^^de 1314847 3.00E^4 1 11 A 1.1 A 0.41 A 310 A • 23 /

lizmeb W 12122677 3.00E-02 / ----------* 1800 A 180 A 68 A ' 31000 3900 /

4

•J V
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APPENDIX T

MEMORANDUM: MERCURY AND ZINC 
CONTAMINATION IN AQUEOUS SAMPLES



w MEMORANDUM

Date: December 7, 1994

To: Tim Kemmis

From: Greg Ruechel

CC: Ted Hartsig
Lisa Smith 
Roxann Ruechel

Subject: Mercury and zinc contamination in aqueous samples.

I
The data quality assessment of the samples collected during the interim monitoring noted that 
mercury and zinc were present in the field blank samples and the samples of the water used for 
decontamination (water source samples). Since the presence of these constituents in the field 
blank and water source samples indicates contamination of the field samples may have occurred, 
an attempt was made to identify the source of the contamination. Three possible sources of 
contamination were considered: laboratory, carryover during sampling, and the nitric acid 
preservative.

Carryover from inadequate decontamination of the sampling equipment was eliminated as a 
possible source of contamination since the water source samples were collected by pouring the 
water from the five gallon containers directly into the sample containers. Thus, the water source 
samples did not come in contact with the field sampling equipment but still contained mercury and 
zinc.

Laboratory contamination was also eliminated as a possible source of contamination due to the 
absence of mercury and zinc in the laboratory method blanks. In addition, in a personal 
conversation between Tim Kemmis and C. Michael Pfeiffer, USAGE Omaha District Technical 
Manager, it was reported by Mr. Pfeiffer that the Quality Assurance samples sent to the Missouri 
River Division laboratory also contained mercury and zinc. It is extremely unlikely that similar 
contamination of mercury and zinc would occur in two separate laboratories.

Two samples of the stock nitric acid used as preservative and two samples of nitric acid from the 
preservative vials were sent to Precision Analytical Laboratory, Inc. for mercury and zinc analysis 
on October 21, 1994. Mercury was detected in both of the stock nitric acid samples at 3.02 mg/1 
and 2.93 mg/1, and in both of the nitric acid samples from the preservative vials at 0.74 mg/1 and 
2.90 mg/1. Zinc was not detected in the stock nitric acid, but was detected in both of the nitric



acid samples from the preservative vials, each at 120 mg/1. Therefore, we believe that the stock 
nitric acid used as preservative for the samples collected for metals analysis to be the source of 
contamination for mercury, and the vials used to contain the 5 ml aliquots of preservative to be 
the source of contamination for zinc.

Subsequently, new high purity nitric acid and new vials with Teflon lined closures have been 
ordered to replace the contaminated supplies.




