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EXECUTIVE SUMMARY

Cabrera Services, Inc. (CABRERA) has been contracted by the U.S. Army Field Support
Command (AFSC) under Contract No. DAAA09-02-D-0024/DO17 to develop and implement a
groundwater investigation for the United States Department of Agriculture (USDA) National
Animal Disease Center (NADC) former mixed waste burial site (Site 1) in Ames, Iowa. This
sampling effort is being conducted to supplement existing groundwater analytical data for the
purpose of refining the conceptual site model and assessing the nature and extent of impacted
groundwater at the site in support of regulatory closure of the former burial site.

Radioactive and organic solvent waste was disposed into unlined trenches at Site 1 from 1971
through 1980. The total volume of waste disposed was estimated to be 40 cubic yards (yd3)
buried with a total radioactivity of 250 millicuries (mCi). A Supplemental Preliminary
Assessment was conducted at Site 1 in 1995 by Environmental Science and Engineering, Inc.
Six wells were installed and sampled and analyzed for volatile organic compounds. All analysis
results were below detection limits. CABRERA conducted a removal action at Site 1 in 2002. The
impacted media included soil and groundwater. Both radionuclides of potential concemn
(ROPCs) and chemicals of potential concern (COPCs) were identified within the former waste
burial pits. A Final Closure Report for the soil removal action has been submitted (CABRERA,
2003). Evidence of solvent staining on the north wall of the trench and a review of the data from
their 1996 preliminary assessment indicated that groundwater flow direction was to the
northwest (at least on the measured dates), where no downgradient wells existed to assess
possible groundwater contaminant migration.

This report documents the installation and development of six [6] new monitoring wells, and the
initial groundwater sampling event including existing and newly installed monitoring wells. Two
additional sampling events will be conducted to supplements existing groundwater analytical
data for the purpose of refining the conceptual site model for USDA, evaluation groundwater
flow direction and assessing the nature and extent of potentially impacted groundwater at the
site. This groundwater investigation report serves as the baseline for the monitoring program
approved by U.S. Environmental Protection Agency (USEPA) Region VII, and conducted in
accordance with work plan (Cabrera, 2004). Additional groundwater sampling events will be
reported in addenda format to this baseline report.

The groundwater flow direction was complex at the May 2004 measurement; both a
southwestward and a northeastward component were calculated. Observation of soils during
completion of the new borings supports previously observed conditions; soils at the site consist
largely of dense sandy silt and clay with highly localized variation in sand content.

None of the previously identified COPCs or ROPCs were identified above method detection
limits (or background levels for ROPCs), however, 1,4 -dioxane was reported (and confirmed).
This compound was detected in ten of the eleven wells sampled at concentrations ranging from
less than 2 pg/L to 1,900 pg/L. There is no federal drinking water standard for 1,4-dioxane,
however, there is a USEPA advisory level for 1,4-dioxane of 3 pg/L. A standard for 1,4-dioxane
has not been established by the State of Iowa.
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Trace concentrations of acetone, methylene chloride and chlorobenzene were also detected in at
least one well (see Table 3-1), but all concentrations were well below their respective USEPA
maximum contaminant levels (MCLs). Methylene chloride was also detected in the associated
lab blanks.

Further delineation of contaminant distribution is recommended in both upgradient and
downgradient directions. Based on the results of the delineation, additional permanent wells
could be installed and included in the current monitoring network. It is also recommended that
the current groundwater monitoring program be continued, with special note to the laboratory to
report 1,4-dioxane detections.
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1 INTRODUCTION

Cabrera Services, Inc. (CABRERA) has been contracted by the U.S. Army Field Support
Command (AFSC) under Contract No. DAAA09-02-D-0024/D0O17 to implement a groundwater
investigation for the United States Department of Agriculture (USDA) National Animal Disease
Center (NADC) former mixed waste burial site (Site 1) in Ames, Iowa. This investigation is
being conducted to supplement existing groundwater analytical data for the purpose of assessing
the nature and extent of potentially impacted groundwater at the site.

1.1 Purpose

The purpose of this groundwater investigation program is to determine if radionuclides of
potential concern (ROPCs) and chemicals of potential concern (COPCs) buried within the former
pits at Site 1 have leached into groundwater and are adversely impacting the environment. The
Data Quality Objectives for this project are provided in Appendix C for reference.

1.2 Site Background
The following sections present a site description and a historical perspective of activities and
previous investigations at Site 1.

1.2.1  Site Description

The NADC is operated by the USDA and is located on the east side of Ames, Iowa, in Story
County, about 33 miles north of Des Moines, Iowa. The NADC Site 1 comprises approximately
0.25 acres situated on the USDA NADC property adjacent to Road A (Figure 1-1). Site 1 is an
open field located within a construction zone managed by McCarthy Building Companies.
McCarthy building Companies is the prime contractor developing new buildings on the NADC
property and Site 1 is surrounded by ongoing building construction activities. NADC plans to
build additional structures near the Site 1 property following regulatory approval of closure.

1.2.2  Site History

The NADC began operations in 1961. The mission of the center has been to conduct basic
research on animal disease of economic importance to U.S. agriculture and to apply the results to
animal disease prevention and control programs.

The NADC buried waste on-site beginning in 1971 and continued through 1980, as allowed
under the Code of Federal Regulations (CFR) 10 CFR 20, Subpart 304. Both chemical and
radioactive constituents were included in the waste streams. The majority of the waste was made
up of test tubes and vials containing liquid scintillation fluids with radioisotopes. Site 1
consisted of 16 burial pits, configured end to end, in a 300-foot long line adjacent to the south
boundary fence of the NADC (Figure 1-1). Burials were conducted semiannually between 1971
and 1980. The last burial at Site 1 was completed on October 20, 1980. USDA is currently in
the process of closing the waste burial site in accordance with Nuclear Regulatory Commission

(NRC) requirements.
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A facility-wide inventory conducted to meet the requirements of Section 3016 of the Resource
Conservation and Recovery Act (RCRA) revealed the possible existence of potential hazardous
waste sites at the NADC facility. As a result of USDA’s RCRA 3016 report to the United States
Environmental Protection Agency (USEPA), the facility was listed in the November 1988 update
to the ‘Federal Agency Hazardous Waste Compliance Docket’. Facilities listed were given 18
months to complete a Preliminary Assessment (PA) as required by Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) Section 120(d). As a
result, the USDA NADC developed an Environmental Action Plan in 1988 to evaluate the
potential groundwater effects from radioactive and organic waste from the waste burials. The
former mixed waste burial site was designated as Site 1 and a PA was conducted by AT Kearney

that included Site 1.

Environmental Science and Engineering, Inc. (ESE) conducted a Supplemental Preliminary
Assessment (PA) in 1995 to characterize Site 1. Six (6) soil borings were advanced to
approximately 15 feet below ground surface (ft bgs) to characterize the local geology,
groundwater occurrence, and enable sampling of potential volatile organic compounds in the
subsurface. Two-inch diameter groundwater monitoring wells were installed in each of the
borings. Monitoring well locations (designated MW-1 through MW-6, Figure 1-2) were selected
based on historical information, approximated groundwater flow direction based on topographic
relief, and orientation of the burial sites. ESE (1996) reported that the direction of groundwater
flow was to the west and southwest. Corrected monitoring data indicates that the groundwater
flow direction was to the west and northwest, meaning that at the time of original measurement
and groundwater sampling, only one of the six wells was actually downgradient of Site 1.

The first round of groundwater sampling was conducted in October 1995. Samples were
analyzed via EPA Method 8240 for volatile organic compounds (VOCs). The NADC has since
sampled these wells periodically for volatile petroleum hydrocarbons (Towa Methods OA-1 and
OA-2) with no detectable concentrations. Historical monitoring and analysis results from all
events are tabulated in Appendix A.

CABRERA conducted a removal action for buried wastes at Site 1 in the fall of 2002 in support of
site closure. A Closure Report for the soil removal action has been submitted (CABRERA, 2003).
The total volume of mixed waste removed was 111 cubic yards (yd®). A review of soil sample
data from the removal action indicated that no significant residual radioactive or chemical
contamination remains in the soils at Site 1 above the approved cleanup goals (CABRERA, 2003).
Data from nearby monitoring wells indicated that no ROPCs were present above background
concentrations (see Table A-2). The NRC is holding approval of the closure report until the
groundwater investigation program is complete and the results of the quarterly sampling events
are available for review.

A civil survey of Site 1 was performed in July 2003 to determine the relative location and
elevation of each of the existing groundwater wells and to reevaluate the groundwater flow
direction. Insufficient data exist to confirm that groundwater has not been impacted by the
former buried waste. The current groundwater investigation was developed to provide sufficient
data to evaluate potential impacts to groundwater and complete the closure process.

DAAA09-02-D-0024/017 CABRERA SERVICES, INC 1-2
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1.3 Conceptual Site Model

The following section describes the current conceptual site model for Site 1. The model may be
revised as additional data collection increases our understanding of the subsurface conditions,

especially of the nature and extent of contamination.

1.3.1  Climate and Topography

Precipitation at Ames averages 34 inches per year, with late spring and early summer being the
wettest and winter being the driest. June, the wettest month receives roughly 5 inches of water
and December receiving 0.9 inches of water (or the equivalent of 9 inches as snow) on average
(city-data.com, 2004). Precipitation data are provided in Appendix B, Figure B-1

The topography at Ames is generally flat to gently rolling. The slope of the ground surface at
Site 1 appears to be approximately 1% to the southwest based on site survey information.
Ground surface elevation is approximately 1,000 ft above mean sea level (AMSL), as shown on

Figure 1-2.

1.3.2  Surface Water

No surface water bodies exist onsite. A pond at the Izaak Walton League Park lies
approximately 1600 ft southwest of Site 1, as indicated in Figure 1-1. An unlined drainage swale
is present along the south side of Road A, which runs across the northern side of Site 1 (Figure 1-
2). The ditch is normally dry but has been observed to contain standing water in rainy weather.

1.3.3  Geology

The site lies on the glacial tills of the Wisconsin-Age Des Moines Lobe, which is a large terminal
moraine (Figure B-2). The Iowa Geological Survey has grouped these deposits as the Dows
Formation. The terminal moraine at Ames is typified by massive silty clays with minor sand
stringers. The Dows Formation clays are estimated to be 15 m (50 ft) thick at NADC (Figure B-
3). The Dow Formation is reported to overlies bedrock in the area of NADC. The Dow
Formation overlies Pleistocene sands where eroded bedrock valleys exist. (Kemmis, 1981)

Soil boring/well construction log for the existing monitoring wells and ESE’s 1995
hydrogeologic cross sections of Site 1 are included Appendix D-1. At least two lenses of fine-
grained silty sand have been encountered during previous investigations. One lens, encountered
to the east at MW-4 and MW-5, is not believed to extend to the location of the former burial
trenches. The other lens, encountered to the west at MW-2 and close to the trench, was
encountered from approximately 9 to 11 ft bgs. The burial trench reached a maximum depth of 6
ft bgs in the western end (Cabrera, 2003). Soil borings advanced as part of the present
investigation encountered additional silty sand units to the north of the former burial trenches in
the 5 ft to 10 ft bgs depth range. All six new borings encountered dense gravelly clay (glacial

s11))
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1.3.4  Groundwater

The City of Ames water supply is pumped from wells ranging 100 to 160 ft deep. These wells
draw from the extensive glacial sand and gravel deposits beneath the downtown area, the Squaw
Creek valley, and the Skunk River valley (Ames, 2004).

A well-location search of the Jowa Geological Survey database was conducted in April, 2004.
The nearest active wells identified are located approximately 2500 feet southeast of Site 1 and
are completed in the bedrock aquifer to depths of 70 and 107 feet bgs. Well-search results are

included in Appendix B.

The original round of groundwater sampling was conducted as part of the Supplemental PA in
1995. The groundwater samples were analyzed via EPA Analytical Method 8240 for VOCs.
Conclusions from the Supplemental Preliminary Assessment Report indicated, “groundwater at
the sampled locations has not been affected by petroleum constituents originating from the
burial areas” (ESE 1996).

Groundwater analytical data from three separate monitoring events (June 1996, April 1998, and
April 2000) yielded non-detects for extractable hydrocarbons (Iowa Method IA-OA2) and non-
detects for volatile petroleum hydrocarbons (Towa Method IA-OA1). Appendix A includes a
summary of all previous monitoring results.

The depth to the surface aquifer at the site varies from approximately 5 to 8 ft bgs. Groundwater
elevations were measured twice in 1995 as part of the ESE Preliminary Assessment. The
inferred flow direction was to the west-northwest at both of these events, as shown in Figures B-
4 and B-5. The wells were again gauged in 2003 as part of the waste removal action. The
direction of groundwater flow at the time of that monitoring event was to the southwest. The
groundwater elevation contour map (Figure B-6) indicates a relatively steep gradient in the east,
as compared to the west. The steep gradient in the east could be the result of a number of
conditions, including differences in soil texture or the addition of water to the system from the
nearby drainage ditch or a leaking storm- or sanitary-sewer drain. Standing water was present in
the Road A ditch during the July 2003 monitoring event, which also likely affected groundwater
flow directions. Groundwater elevations were measured for-existing and newly installed
monitoring wells in May 2004 as part of the Groundwater Investigation in support of site closure.
The direction of groundwater flow at the time of the most recent monitoring event was to the
northeast and southwest, as shown on Figure 3-2.

The soil texture of the site is predominantly silty clay, which typically exhibits very low
groundwater seepage velocities. The ESE report contained some hydraulic conductivity data,
including a hydraulic conductivity estimate of 6 x 107> ft/min (or 3 x 107 m/s). This value is
within the expected range for silty clays. The groundwater gradient was approximately 0.008
ft/ft (or 0.8%) in October 1995 and roughly 0.6% in July 2003. Assuming that the effective
porosity of the soils is approximately 25%, the interpreted groundwater seepage velocity is in the
range of 1 foot per year (0.3 meters per year).

DAAA09-02-D-0024/017 CABRERA SERVICES, INC 1-4
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1.3.5 Contaminant Source Zone

ROPCs and COPCs suspected or confirmed to have been components of waste buried at Site 1
are listed in Tables 1-1 and 1-2.

Table 1-1: NADC Site 1 Radionuclides of Potential Concern

Radionuclide | Name Half Life | Principal Modes of Decay
H-3 Tritium 12.3 years | B (0.0185 mega electron volt (MeV)
C-14 Carbon-14 5730 yr | B (0.157 MeV)
Ni-63 Nickel-63 100 yr | B (0.0669 MeV)

Table 1-2: NADC Site 1 Chemicals of Potential Concern

Chemical CASRN Information
Benzene 71-43-2 Scintillation cocktail component
Ethyl Benzene | 100-41-4 | Scintillation cocktail component
Toluene 108-88-3 | Scintillation cocktail component
Xylene 1330-20-7 | Laboratory Chemical
Lead 7439-92-1 | Lead Shield Pigs
Cyanide 57-12-5 | Laboratory Chemical
Formaldehyde 50-00-0 | Laboratory Chemical
PPO 92-71-7 | 2,5- Diphenyloxazole
(scintillation cocktail component)
POPOP 1806-34-4 | 2-(5-Phenyloxazole) Benzene
(scintillation cocktail component)

DAAAQ09-02-D-0024/017 CABRERA SERVICES, INC 1-5
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Radioactive- and organic solvent- containing waste vials and bottles were disposed into unlined
trenches at Site 1 from 1971 through 1981. The trenches consisted of 16 burial pits, configured
end to end, in a 300-foot long line running west to east. The total volume of waste disposed was
estimated to be 40yd® buried with a total radioactivity of 250 mCi, based on isotope purchasing
and disposal logs. Soil and groundwater samples from wells and borings to the south of the
trench in 1996 had non-detectable concentrations of VOCs, SVOCs and pesticides.

A removal action was conducted in 2003 in which the buried waste and backfill was excavated.
Some solvent staining of native soils was observed. Approximately 72yds’ of native soils from
the northern wall of the excavation were removed, or an approximate 1-ft thickness of native soil
from the northern wall of the trench. Post-excavation sampling of soils from the walls and floor
of the excavation had non-detectable concentrations of COPCs and background activities of
ROPCs.

During the excavation work, staining was observed on the walls of the excavation. The staining
was present on the north wall of the excavation at the water line. The staining was
approximately 2ft in vertical thickness and did not extend to the base of the excavation. No free-
phase contamination was observed.

Groundwater that had seeped into the excavation during the removal action was removed, stored
and sampled to determine disposal options. Approximately 1,000 gallons of groundwater was
collected. The water was sampled for VOCs by Method 8260 and ROPCs by liquid scintillation.
All VOCs were non-detectable except for toluene at 200 milligrams per liter (mg/L) and
trimethylbenzene at 15 mg/L. The activities of the ROPCs were either at local background levels
or nondetectable. The City of Ames permitted the disposal of the groundwater into the
municipal sewer system.

DAAAQ9-02-D-0024/017 CABRERA SERVICES, INC 1-6
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2 GROUNDWATER INVESTIGATION FIELD METHOD

Field activities included the installation and development of six (6) monitoring wells and
groundwater sampling of all existing and newly installed monitoring wells.

2.1 Soil Boring/Monitoring Well Installation

Six (6) new monitoring wells were installed at Site 1 on May 11, 2004. All monitoring well
locations are presented in Figure 2-1. Field personnel followed procedures as outlined in the
project work plan (Cabrera, 2004). Monitoring Well 07 (MW-07) was located at the former
excavation wall and three monitoring wells (MW-06, -08, and -09) were placed to delineate
groundwater flow direction and the extent of detectable VOCs. MW-11 and MW-12 completed
cross-gradient and upgradient coverage of the former excavation.

Borings were advanced for each location to approximately 15 ft bgs using hollow-stem augers.
Soil samples were collected continuously using split-spoon samplers and logged in the field.
Field boring logs are included in Appendix D.2. Six [6] permanent monitor wells were installed
to 15 ft bgs. The monitor wells were constructed as specified in the Final Work Plan (2004).
The boring diameters were 8.25 inches and the well casings were 2-in. OD. The screened
intervals of the wells are from 5 ft to 15 ft bgs. The sand pack was emplaced from
approximately 4 ft to- 15 ft bgs and 1 foot of bentonite grout was emplaced above the sand.
Wells were completed with locking guard boxes set in cement collars, approximately three feet
above grade.

Drillers decontaminated all equipment using scrub brushes and a phosphate-free detergent,
followed by a steam washer and a distilled water rinse. Drilling tools and other contacting
equipment were decontaminated between well installations.

2.2 Well Development

Each monitoring well was developed using a surge block and bailer until the turbidity remained
within a 10 nephelometric turbidity unit range for at least 30 minutes (mins). Water produced
during the development process was contained in 55-gallon Department of Transportation
(DOT)-approved drums. CABRERA staff monitored well development activity and recorded all
pertinent information in the field logbook. The monitoring well installation and development
activities were completed during the period of May 10" through May 14™, 2004.

A soil boring log and a monitoring well construction log were completed for each of the newly

installed monitoring wells. Soil borings and monitoring well construction logs are included in
Appendix D.2.
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2.3 Groundwater Sampling Procedures

Groundwater elevations were measured in all viable monitoring wells as feet below the
measuring point elevation (top of casing) to the nearest 0.01-ft. (MW-5 has been damaged and
well integrity could not be confirmed, so it has been omitted from the groundwater sampling
program). CABRERA also measured the total depth of the well and provided comment on
whether sediment was detected in the bottom of the well as well as overall condition of the
monitoring well. Wells were inspected for a phase-separate layer. Groundwater samples were
obtained from the monitoring wells during the period of May 17" through May 20™, 2004. This
initial round of sampling of newly installed and existing monitoring wells serves as a baseline for
seasonal sampling events.

Low-flow well-purging methods were utilized to obtain ambient, representative groundwater
samples. Low-flow purging was accomplished using a peristaltic pump in accordance with
procedures presented in the Work Plan (2004). Purge water has been stored in drums onsite to
await characterization to determine final disposition.

While each well was being purged, field parameters were monitored at the wellhead at 5- to 10-
minute intervals using a flow-through cell. The water-quality stabilization parameters
temperature, pH, oxidation-reduction potential (ORP), dissolved oxygen (DO), and turbidity
were measured and recorded on the well sampling form after removing each well volume during
purging. The purge water was pumped through an in-line flow-through cell containing
measurement sensors for these four stabilization indicator parameters. Stabilization parameters
were recorded for each of the monitoring wells on groundwater sample data sheets and are
included in Appendix E.

Samples were collected immediately after purging, using a peristaltic pump. The samples were
obtained in the following order.

e Volatile Organic Compounds
e Semivolatile Organic Compounds
e Radiological Constituents

The groundwater samples were identified using the well numbers specified in Table 2-1. Sample
identification also included sampler initials, date and time of collection. All samples were
appropriately preserved and shipped under chain-of-custody to the STL Laboratory facility in
Arvada, Colorado.

2.4  Location/Elevation Survey

After well installation was completed, the horizontal and vertical coordinates of all wells were
surveyed relative to an existing benchmark (north rim of the sewer manhole cover in Road A).
The elevations of the new wells were then correlated to the elevations of the previously-existing
wells and cross-checked for accuracy. Easting and northing coordinates for the new wells were
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extrapolated using triangulated distances measured with an engineering tape. Coordinates and
elevations of the top of casing are provided in Table 2-1.

Table 2-1: Monitor Well Coordinates

Northing Easting Top-of-Casing
Well ID (ft) (ft) Elevation
(ft amsl)
MW-1 5130.21 6297.68 995.99
MW-2 5097.51 6141.61 996.27
MW-3 5081.53 6191.04 996.16
MW-4 5055.25 6266.67 996.46
MW.-5 * 5079.15 6326.98 n/a*
MW-6 5098.16 6421.86 998.07
MW-7 5110.3 6212.1 995.39
MW-8 5133.0 6122.1 995.43
MW-9 5126.7 6180.1 994.82
MW-10 5135.5 6225.6 996.06
MW-11 5117.7 6368.6 996.65
MW-12 5068.5 6358.6 996.68

* Well MW-5 is damaged and no longer sampleable.
Note: Existing survey plan for 1-6: extrapolated date for MW-6 through -12

DAAA09-02-D-0024/017 CABRERA SERVICES, INC 2-3
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3 GROUNDWATER MONITORING AND SAMPLING RESULTS

3.1 Soil Boring Data

The soil borings were advanced and wells were installed for the six new wells on May 11, 2004.
The borings were continuously cored from ground-surface to approximately 15 ft below grade.
The soil textures encountered were primarily organic-rich silty clays in the western portion of the
site, while in the eastern portion, a silty sand unit was encountered from the surface to
approximately 10ft bgs. Dense gravelly clays were encountered in all borings at depths of
approximately 10 to 13 feet bgs. All of the borings terminated in the dense clay layer.

3.2 Groundwater Elevation Data

Groundwater elevations were gauged in all 11 existing wells on May 18, 2004, approximately
one week after wells MW-07 through MW-12 were installed. An interface probe was utilized to
inspect for nonaqueous phase liquid and none was detected. The depth to ground water varied
from 6.43 to 8.14 ft below top-of-casing (or approximately 4 ft below ground surface). A map of
the groundwater piezometric surface is included as Figure 3-1. The piezometric surface indicates
two groundwater flow directions. In the eastern portion of Site 1 the flow direction was to the
west-southwest and the gradient was approximately 1.7%. In the western portion of the site the
groundwater flow direction was to the northwest and the gradient was approximately 0.2%.

3.3 Groundwater Quality Data

Groundwater was sampled from all of the existing wells during the period of May 18-20, 2004.
The wells were developed and sampled using the USEPA low-flow sampling protocol. All of
the samples were analyzed for VOCs, SVOCs, and three ROPCs; Tritium, or Hydrogen-3 (H-3),
Nickel-63 (Ni-63), and Carbon-14 (C-14) by the STL Laboratory.

Activities of the three analyzed radionuclides H-3, Ni-63 and C-14 were all consistent with -
background levels.

Three volatile organic compounds were detected in samples; acetone, chlorobenzene, and
methylene chloride. The VOC results were all near their respective detection limits. Methylene
chloride was also detected in the method blanks for the analysis. A summary of the analytes that
were detected is included as Table 3-1.

In order to analyze groundwater samples for the scintillation-cocktail components PPO and
POPOP the Method 8270C analysis library for SVOC analytes was expanded. No Method 8270
analytes were detected, however, one volatile analyte was detected and reported as a Tentatively
Identified Compound: 1,4-dioxane. The contract laboratory re-calibrated their equipment and
confirmed the presence of 1,4-dioxane.
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Aqueous concentrations of this analyte were present in concentrations ranging from non-
detectable (at MW-08) to 1900 micrograms per liter (ug/L) at MW-07. The scintillation-cocktail
tracers PPO and POPOP were not detected. An isoconcentration contour map of 1,4-dioxane
concentrations is included as Figure 3-2. Complete laboratory results are included in this report

as Appendix F.

1,4-Dioxane is used as a solvent and as a stabilizer in commercial solvent compounds, and as
component of scintillation cocktails. It occurs in adhesives, sealants, cosmetics, pharmaceuticals,
rubber chemicals and surface coatings. It is also used in automotive coolant liquid, and in

shampoos and other cosmetics (WHO, 2004).

Table 3-1: Summary of Analytes Detected in Groundwater

[ Acetone | Chioro- 1,4- Methylene | Tritium Nickel-63 | Carbon- |
benzene Dioxane Chloride 14

Analytical Method | SW846 SW846 Sw846 SW846 EPA DOE EERF

8260B 82608 8270C 8260B 906.0(m) | STL-RC- | C-01-1
0055

Units ug/L Mg/l Mg/l Mg/l pCilL pCi/L pCi/L.

USEPAMCL * n/a 100 n/a 5 20,000 50 2,000

Detection Limit 2.5 0.13 2 0.21 270

Well ID | Sample e o - -

Date : :

MW-01 | 5/18/04 | ND ND | 180 04JB | ND 035U | ND

MW-02 | 5/19/04 ND ND 45 ND ND QU ND

MW-03 | 5/19/04 ND ND 26 ND ND 10U ND

MW-04 | 5/19/04 ND ND 58 ND ND -17 U ND

MW-06 | 5/19/04 ND ND 40 ND ND -11U ND

MW-07 | 5/19/04 ND ND 1900 ND 290 -0 U <16

MW-08 | 5/18/04 3.7J ND ND 0.37J4,B ND -19 U ND

MW-09 | 5/18/04 ND ND 250 0.35J,B ND -16 U <15

MW-10 | 5/20/04 49J ND 900 0.54B 370 J 77U ND

MW-11 | 5/20/04 18 ND 790 0.47 ND -12 U ND

MW-12 | 5/19/04 15 2.3 63 ND ND 22 U ND

ND — Analyte was not detected above the detection limit. _
* MCLs do not exist for acetone or 1,4-dioxane, although other regulatory agencies have established limits, USEPA has

established an advisory limit for 1,4-dioxane recommending a drinking water limit of 3 pg/L.

** The laboratory detection limit was above the project-specific detection limit of 5 pCi/L, so we have reported all results here.
Total propagated uncertainties for Ni-63 were approximately %18 pCi/L.
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4 SUMMARY OF FINDINGS AND CONCLUSIONS

The following summarizes the findings of the current groundwater investigation and conclusions
based on these results.

4.1 Findings

A soil removal action was completed in 2003 to remove all waste and associated soils contained
in the formed mixed waste burial pits comprising Site 1. Six new monitor wells were installed in
May 2004 to provide additional delineation for potential contaminant transport in support of
burial site closure. None of the previously identified COPCs or ROPCs were detected above
background concentrations in groundwater samples collected from the new and existing wells.
However, the lab reported the presence of 1,4-dioxane as a tentatively identified compound via
USEAP Method 8270C. This compound was detected in ten of the eleven wells sampled at
concentrations ranging from less than 2 pg/L to 1,900 pg/L. There is no federal drinking water
standard for 1,4-dioxane, however, there is a USEPA advisory level for 1,4-dioxane of 3 pg/L.
A standard for 1,4-dioxane has not been established by the State of ITowa.

Trace concentrations of acetone, methylene chloride and chlorobenzene were also detected in at
least one well (see Table 3-1), but all concentrations were well below their respective USEPA
maximum contaminant levels (MCLs). Methylene chloride was also detected in the associated
lab blanks.

The groundwater flow direction was complex at the May 2004 measurement; both a
southwestward and a northeastward component were calculated (Figure 3-1). The distribution of
1,4-dioxane (Figure 3-2) implies that over time, the primary groundwater flow direction is to the
northwest. Observation of soils during completion of the new borings supports previously
observed conditions; soils at the site consist largely of dense sandy silt and clay with highly
localized variation in sand content.

The density of 1,4-dioxane is 1.08, however, it has infinite solubility with water (iLe., it is
miscible), and therefore the existence of a dense non-aqueous liquid phase (DNAPL) of 1,4-
dioxane at this site is unlikely given the concentrations detected. In addition, other chlorinated
solvents have been analyzed but not detected above trace concentrations at Site 1. 1,4-Dioxane
also has a low soil-water partitioning coefficient, making it less likely to be retarded in
groundwater-transport by soil particles. It has also been classified as relatively non-
biodegradable based on chemical-oxygen-demand studies (Mohr, 2001).

4.2 Conclusions

No radionuclides or previously reported chemicals of concern were detected in any of the eleven
monitor wells at Site 1. This supports previous groundwater sampling results and post soil
removal analyses indicating that the source materials have been removed and there has been no
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significant impact to groundwater resulting from organic compounds that may have been
included in the buried materials.

The lateral extent of the aqueous 1,4-dioxane concentrations has been identified to the south at
the approximate S0 pg/L contour interval and to the north the extent has been identified at the
approximate 1000 pg/L contour interval. Further delineation of contaminant distribution is
recommended in both upgradient and downgradient directions.

The State of California has established an Environmental Screening Level of 50 ppm for soils in
non-use aquifers. Various states have established drinking water standards for 1,4-dioxane, as
summarized below:

California: 3pg/L Massachusetts: 50 pg/L
Florida: 5 ug/L Michigan: 85 pg/L
Maine: 70 pg/L North Carolina: 7 pg/L

The standard laboratory practical quantitative limit for detection of 1,4-dioxane is 2 pg/L using
Method 8270 (preparation by solvent-solvent extraction). It is listed as an analyte by Method
8260B, but using the standard purge-and-trap preparation method yields a fairly high practical
quantitation limit of 100 -200 pg/L and other preparation methods are unreliable. Therefore, it is
recommended that the current groundwater monitoring program be continued, with special note
to the laboratory to report 1,4-dioxane detections.
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APPENDIX A

Summary of Previous Groundwater Monitoring Data
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Table A-1: Groundwater Chemical Analytical Results — April 26, 2000

Monitoring Well Number
Analyte MDL | MW-1 { MW-2 | MW-3 | MW-4 { MW-§
[pg/L] | [pe/L] | (peg/L] | [pg/l] | [ng/l] | [pg/L]
Extractable Hydrocarbons (EHC)
Total EHC 380 <380 <380 <380 <380 <380
Diesel 380 <380 <380 < 380 < 380 <380
Gasoline 380 < 380 <380 <380 <380 < 380
Motor Oil 380 <380 < 380 <380 < 380 < 380
Volatiles -
Benzene 2.0 <2.0 <20 <2.0 <20 <2.0
Toluene 2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ethylbenzene 2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Xylenes (total) 3.0 <3.0 <30 <3.0 <3.0 <30
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Table A-2: Groundwater Radiological Analytical Results
H-3 C-14 Ni-63
Sample Location Result Uncert MDC Result Uncert MDC* Result '~ | Uncert MDC
(pCilL) (20) (pGilL) (pCilL) (20 (pCilL) (pCi/L) (20) {pCilL)
(pCiL) (pCilL) (pCilL)

Blanks' Baseline -140 230 380 90 270 440 -1.0 3.5 6.0

(MW-5) Post-Remed -30 210 360 90 110 180 -6.5 4.7 7.6

MW-1 Baseline -230 220 380 -50 270 440 -1.3 2.2 3.7

Post-Remed -80 210 360 80 110 180 -6.7 41 6.4

MW-2 Baseline -30 220 380 130 270 440 0.1 15 25

Post-Remed -40 210 360 90 110 180 -3.1 43 7A

MW-3 Baseline -250 230 380 30 270 440 -1.5 2.2 3.7

Post-Remed -20 210 360 170 120 180 -3.8 4.6 7.7

Mw-4 Baseline -70 220 380 -100 270 440 -0.1 27 45

Post-Remed -10 210 360 20 110 180 -4.4 3.9 6.3

MW-6 Baseline -160 220 380 -40 270 440 -1.6 2.7 4.5

Post-Remed 30 210 360 180 120 180 -7.6 53 8.5

1 Deionized water was used in place of the MW-5 samples to serve as blanks.

The difference in sample uncertainty and MDC between the first and second rounds of sampling was due to a change of count time
used by the analytical laboratory (150 mins for baseline counts versus 220 mins for post-remediation samples.
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Precipitation finches]

i jan feb mar apr may jun jul aug sep oct nov dec

: Monthly Average

Average weather in Ames, lowa

Based on data reported by over 4,000 weather stations

wosnic e Tl Jan | Feb |l var | Ape May || dun . Jub ]l Aug Sep. || Oct Nov |- Dec
Average temp. (°F) 18.1 244 367 493 60.9 70.1 738 715 640 519 36.2 229
High temperalure (°F)ji 27.5 336 465 60.8 724 814 845 82.2 76.0 63.8 453 314
Low temperature (°F) 8.8 151 268 377 493 58.8 83.0 60.7 51.9 398 270 14.3
Precipitation {in) 0.9 0.9 2.2 33 43 4.9 44 45 3.0 25 2.2 1.1

Normal climate around Ames, lowa

Based on date reported by main weather slations

coen e an ] Feb Mar J - Apr “May Jun Jul | Aug Sep || Oct Nov "Dec
Oays with precip. 7 7 10 11 12 11 9 9 ] 8 7 8
Wind speed (mph) 114 11.2 124 1286 11.0 10.1 88 8.6 94 103 11.3 11.1
oming humidity (%) 77 79 78 77 78 80 83 86 85 79 79 80
Afternoon humidity (%)ff 70 67 64 58 59 60 61 63 62 59 66 72
Sunshine {%) 51 54 57 56 61 68 72 70 66 62 49 45
Days clear of clouds 8 8 7 7 8 8 10 11 12 12 7
Partly cloudy days 7 6 7 8 8 10 11 10 8 7 7 7
Cloudy days 16 15 17 15 15 11 9 10 11 12 16 17
Snowfail (in} 8.2 7.0 6.0 1.8 0.0 0.0 0.0 0.0 0.0 03 3.1 85

Data source: city-data.com

_ : 03/08/2004 )
Ames Climate Data Lé?tSA,l %Aeﬂg Wi’:’\m C:Aiszzzijjzxgzs J

Figure B-1 Ames Climate Data
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Figure 1., Map showing: 1} the Jocatiom of the Ues Hoinss Lobe in lowag
i} classic landform d-ESlEF‘IEtE%ﬁ fafrer Rube, 139; Prior,
576): 33 Field trip area ‘ses figure 2); and 4) numbers show
iecati;:m of radiocarbon dates given iIn ‘Eab'ia 1.

Source: Kemmis, 1981

- 10/21/2003
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Figure B-2 Des Moines Lobe Glacial Moraine
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APPENDIX C

Data Quality Objectives For the
Groundwater Investigation Site 1
USDA NADC Ames, IA
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Data Quality Objectives (DQOs) are qualitative and quantitative statements that are developed to
define the purpose of the data collection effort, clarify what the data should represent to satisfy
this purpose, and specify the performance requirements for the quality of information to be
obtained from the data. These outputs are used to develop a data collection design that meets all
performance criteria and other design requirements and constraints. The DQO process used to
develop the sampling strategy described in this work plan is consistent with the guidance
provided in USEPA’s Guidance for the DQO Process (USEPA, 1994). The sampling and
analysis plan presented in this memorandum considers the intended use of the data; the
contaminants, media, and geographic areas of interest; the applicable regulatory limits; and the
appropriate sampling and analytical methods.

Step 1 - State the Problem

Problem Description
Radioactive- and organic solvent- containing waste vials and bottles were disposed into unlined

trenches at Site 1 from 1971 through 1981. The trenches consisted of 16 burial pits, configured
end to end, in a 300-ft long line running west to east. The total volume of waste disposed was
estimated to be 4Oyd3 buried with a total radioactivity of 250 mCi, based on isotope purchasing

and disposal logs.

A Supplemental Preliminary Assessment (ESE, 1996) was conducted and wells were installed
primarily along the southern boundary of the east-west trending trench. Soil and groundwater
samples had non-detectable concentrations of VOCs, SVOCs and pesticides. A removal action
of the trenches was conducted in 2003. The buried waste and backfill was excavated, but some
solvent staining of native soils was observed. Approximately 72yds’ of native soils were over-
excavated from the northern wall of the excavation, or an approximate 1-ft thickness of native
soil from the northern wall of the trench. Post-excavation sampling of soils from the walls and
floor of the excavation had non-detectable concentrations of COPCs and background activities of
ROPCs. Groundwater pumped from the excavation contained low concentrations of toluene and
trimethylbenzene (below MCLs). Evidence of solvent staining on the north wall of the trench
plus a review of the data from 1996 preliminary assessment indicated that groundwater flow
direction was to the northwest (at least on the measured dates) where no downgradient wells
exist to delineate possible groundwater contamination.

Step 2 - Identify the Decision
Principal Study Questions

Do COPCs or ROPCs remain in the groundwater?

If so, could a contaminant plume have migrated downgradient to the northwest, away from the
former trench?

If a contaminant plume exists, what is its nature and extent?

Decision Statements

Determine whether COPCs or ROPCs exist in groundwater near the former source zone
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Determine whether COPCs or ROPCs have migrated in groundwater toward the northwest. If
COPCs or ROPCs are encountered in groundwater, the isoconcentration contour of the MCL
concentration must be completely delineated in downgradient, upgradient, and cross-gradient
directions.

Step 3 - Identify Inputs to the Decision

Collect groundwater samples from locations to the northwest and north of the former trench from
soil borings that have been converted to wells.

Monitor the piezometric surface in all of the wells over the course of a year in order to determine
all of the natural groundwater flow directions. Accuracy of these measurements must be to
within 0.01 ft as per USEPA standards. Three quarterly sampling events are currently planned.

Sample all of the existing wells on a quarterly basis over the course of a year to determine
whether any trends in groundwater quality are noticeable.

The minimum detectable concentration (MDCs) will be low enough to allow for meaningful
comparisons between the analytical data and the applicable threshold values. Federal MCLs
have been used as guidelines to ensure sufficiently low MDCs for this project. The MDC has
been set to 10% of either the MCL. Lists of PRGs and MCLs for the radionuclides and
chemicals of concern are presented as Tables C-1 and C-2, respectively.

The laboratory will analyze the samples using standardized, EPA-approved procedures and will
document the results in sufficient detail to support a Level I1I quality review.

Table C-1: MCLs and MDCs for Radioisotopes of Concern

Analytical Laboratory
Radioisotope of MCL Required MDC
Concern’ (pCi/L) (pC¥/L)
Gross Alpha 15° 1.5
H-3 20,0007 2,000
C-14 2,000 200
Ni-63 50° 5
Notes -
1. Asdetermined by the IRA Work plan.
2. Stated in 40 CFR 141.66, effective 12/03, Table A
3. Srated in 40 CFR 141.66(c), effective 12/03, the MCL for gross alpha particle activity, including radium-226 but excluding radon and

uranium
Stated in 40 CFR 151.66(d), effective 12/03. 4 mrem/yr limit as specified in Table [V-2A and IV-2B of EPA76 and in Table 3-3 of EPAQQ

b

Table C-2: PRGs, MCLs and MDCs for the Contaminants of Concern

Analytical Laboratory
Chemical of PRG’ MCL? Required MDC
Concern' [pg/L] (ng/L) (ng/L)
Benzene 0.34 5 0.2
Ethyl Benzene 2.9 700 0.29
Toluene 720 1,000 72
Total Xylenes 210 10,000 21
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Analytical Laboratory
Chemical of PRG’ MCL’ Required MDC
Concern’ (ng/L] (pg/L) (pg/L)
Lead na* 15 L5
Cyanide 730 200 20
Formaldehyde 5500 na’ 550
PPO na’ na’ na’
POPOP na* na* na’
Notes

1. Asdetermined by the IRA Work plan.

2. source: EPA Region 9 PRGs Table, 10/01/02

3. source: National Primary Drinking Water Standards, July 2002: EPA 816-F-02-013
4. This goal or level does not exist.

Step 4 - Define the Study Boundaries
Population of Interest Defining Characteristics

The population of interest consists of the groundwater in the former source zone and
downgradient of the source zone in the inferred groundwater flow direction.

Spatial Boundaries of the Decision Statement

- The upgradient spatial boundary is the former source zone.

- The downgradient spatial boundary is the distance that groundwater could be expected to
travel in the 30 years since the first waste disposal, which is 30 feet (ft). This boundary is
considered to be conservative because no contaminant retardation has been factored.

- The lower spatial boundary is the base of the sand lenses, which occur from 8 to 11 ft bgs.
Sand lenses are potential migration pathways. The great thickness of the Dows Formation,
buoyant characteristics of both the neat and aqueous phases of the COPCs, relative
immobility of the ROPCs, and finally the post-excavation soil sampling results all indicate
that further downward delineation is unwarranted.

- The upper spatial boundary is the top of the water table during the highest-expected recharge
period; the screened intervals of the wells must be above this level in order to assure that any
potential light nonaqueous phase liquid (LNAPL) could be detected. '

Temporal Boundaries of the Decision Statement
Monitoring and sampling is scheduled to occur over the period of three quarters in order to

capture the seasonal effects on flow direction plus all of the groundwater-elevation effects on
contaminant aqueous concentrations due to contact with a potential smear zone.

Constraints on Data Collection

Unusually wet weather could raise the water table above the planned screened intervals.
Monitoring wells placed in open areas are always subject to damage, in spite of traffic bollards.
Any new construction activity can potentially result in damage to the surface completions of the
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wells. New utility construction could add water to the geosystem and affect groundwater flow
direction.

Step 5 - Develop the Decision Rules
Primary Decision Rules

1) If concentrations of COPCs and ROPCs are below MCLs after a year of monitoring and
sampling, and the downgradient flow-paths are controlled by monitor wells, then the
investigation warrants no further action.

2) If concentrations of COPCs or ROPCs are above MCLs in the source zone but location of
the MCL isopleth can be definitively contoured with the well network, then the decision
to maintain monitoring and sampling will depend on whether contaminant concentrations
show increasing, decreasing, or static trends. If aqueous contaminant concentrations
indicate a steady decrease toward MCLs, then the investigation may be considered for no
further action.

3) If there is not a well downgradient of an aqueous plume (with aqueous concentrations
above an MCL) at all times then an additional well investigation may be needed.

A decision flow diagram is included as Figure C-1, which identifies groundwater sampling
outcomes and the subsequent path forward.

Step 6 - Specify Limits on Decision Errors

Decision errors occur when an incorrect action is recommended based on the decision rules.
Decision errors occur primarily as a result of uncertainty in the data. However, the consequences
of making a decision error are biased towards collecting additional information. Decisions based
on contaminant concentrations must factor in the reporting uncertainty and method detection
limits.

Step 7 - Optimize the Design for Obtaining Data

To the extent practical, the design for collecting data presented in this Work Plan has been
optimized to achieve the stdted DQOs. These data will be used to refine the scope of field
activities, as needed, to ensure the DQOs are met. Requirements of the Work Plan will be re-
evaluated upon collection and analysis of after each quarter’s data, and mod1ﬁed to
accommodate greater optimization, if necessary.

A decision flow diagram for achieving the data quality objectives is presented in Figure C-1.
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===
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Site Model
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If all wells <MCLs
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IfSZ well >MCLs more
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Figure C-1: Decision Flow Diagram
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APPENDIX D

Soil Boring Logs and Monitoring Well Construction Sheets
D.1 - ESE 1996 (Borings/Wells 1-6)

D.2 - Cabrera 2004 (Borings/Wells 7-12)
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USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

" SOIL BORING LOG & MONITORING WELL CONSTRUCTION DIAGRAM

Boring/Wall # Fagility USDA -Nauonal Animat } Facifity 2300 Dayton, Ames, Tows
She #1: SB-1 /MW-1|Nameg  Diseass Cencer Address

T . . . - : . Hallow Stem Anger, 5'

v | Boring Depth (Feet) x Diameter (inches) 15 % §" J Drilling Method Continyous Core Sampling
Well Contractor Logged by EVVIRONMENTAL SCIENCE AND
Registration #  CD-00260-01 (AQUADRILL) ENGINEERING: K. McFadden
Date & gnaws | Date & 195 Groungi Surface ooy JEPA ragins 490007
Time Start 0930 Time End 1020 Elevation (ASL) ID No.

Depth Well Construction Blow Sample PID#FID Rock Formations, Sail,
in Feat Datalls Caount Reading Color and Glassifications,
1" - 7 1 Apriinatis No. Type* (ANU PL-101; | Observations (maisture, ate.)
- 1 Corgrovessrs fprg,
a4 ﬂ\mﬂngmsﬁx&'up s pcd iy B DEP’I'{—I7
well st with Sk e ! Toc |5995.07
Woll cap - Iorisar msu/
wih oxpmsica ves
L o | GRNT 9?2.41 o ~
Contrate s 1. CLAY, with siit, wopsoil horizon , low
. e | HS 0.0 ppr moisture content, srganics, roots,
B 4 i W35 2 Ty 0.0 ppm blocky, black with gray tint to
ntonite Chiva - I . approximately 2.5 3 BG,color
& ;g g 3-3' | HS 0.0 ppr grades 10 light brows with rust and
[~ | % x;; 954,27 4-4' | ygg 0.0 ppm geay \:mmkng begon}ing‘ silty and
4 = et P 5 slightly plastic with depth, moist 1o
. - i 5 [ H8 0.0 ppra saturated at approximately 7' BG,
1 ¥esss - spot | 66 | HS 00 trace sand gt 7BG (sand lense <1°,
"t 2 ”g““‘“‘““ 1 Lan ~ ppes fine to medium grained) color grades
» s Bl AL 7-7 00ppm liogray, st 8,510 9, moistuse conseat
g % g:: g?i 5Y5' £-8 | Hs 0.0 ppm decreases with depth , stiff, hard,
g % 23 , G0 0.0 | dense, non plastic, sand and pebble
3 <Z B ESY % § ? H3 » L PR [ comtent incressing with depth color
o g Bl AEE 10 - 101 w1 grades back tu dark brown with gray
i g EEd @ S , H5 0.0 ppa ting, unoxidized wll at 14°, lower
. =8 ) 1L -11% ES 0.0 ppe ¢ontact not penetrated. Unified
2 i B |zeaz{es | gpppn | Clsiflestion Cr :
% i 13-131 88 0.0 ppm
b X 3827 14- 14 RS 4.0 ppm
SENL 15
" . Nt . 5
- B.80" of 2 dia (Sch. End of boring a¢ 15 bls, Jower conioct not penetzatad, & wedl was fnsalied
40} PYC BK-TRILOC withty heflow ctamn sugers; the waaet secuiony wesc siowdy raised whils
cating & 10 of T . Nowham Grovel #2 filier ssod was placed i the wnmulsy space. Buroid
siotied scearn (pL20% Holeplug 378" bemtanite chipy were used 10 backdTl] the boring beginning at 3
Joirts ar;.@‘l?d BG. A 1" beowain layar was fnstatled. Conrete way witized o plug the ugper
threades wigy O- 2'%0 grade. A stick -up pmctive cover was installed With 2 brasy dastor lock.
finps. Totsi langth of A Morrizen bluze orange cxpansion plug caps the 1he wedl,
L well wif.80° . ,
! T T 7
*§5 (apilt spoan)  *HS (hallow stem augen NOTE: M8 USED WITH &' CONTINUOUS CORE - GRAR SAMPLES FROM CORE
ﬁ\.{,OBSEHVATiONS Date: 25 10/59% ' ‘
=~ (WATER LEVELS L:evel: 3.93%86.14] QOTNRE1S
Static Warer Leve! Symbal ¥ Time: 1311 1122

vi. DNR FORM 532-1382




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

) ;SOIL BORING LOG & MONITORING WELL CONSTRUCTION DIAGRAM

Boring/Well # Facilify USDA -National Aaimat | Facility 2300 Dayton, Ames, lowa
-4 Site #10; $B-5 Name  Disease Center Addrass
ol , o e Direet push with Lasky, 5'
Seep Boring Depth (Feet) x Diameter {inches) <, 34 Drilling Method Cmﬁm Core Sampler
Well Cantractor Logged by ENVIRONMENTAL SCIENCE AND
Registration # CD-00260-01 (AQUADRIEL) ENGINEERING: K. McFadden
| Date & opips | Dae & - omips |Ground Surface g0 .. |EPA  1ysioni00007
Time Start 1735 Time End 1759 Elevation (ASL} o D No.
Depth Well Construction Blow Sample PID/FID Rock Formations, Soi,
n Fog: Dstails Count Reading Color and Classifications,
" wd § Reglicalo No.  Type' | mwgpraor | Observations (molsture, ete.)
Cammn:: Mo
PRS sivr. DEPTH
Lo ORNTY 905,25 0 1
CLAY, withallt, AUk, smdy , groveilly, Fow eratios savbiat,
1-1.5] Bs D2PPM | opemimenty 150, moirn e Do st dog,
. LI bt , bower roans dissinee, Ueikiod Caiflcations QL/CL
B o 35 fz2-25] HS 0.2 ppm
3.351 HS 0.4 ppm PRASRPe, GOMpE, clay, with xik and mad, oguics, wood, 3
L4 4-457 LAR W‘Nmmu.amnlmnﬂmmyfziz_lxxm
29236 A e
( ! azpln - op of 5 <t
S bty almvytson 3
—SK
frass 12!
- End of boring at 5'bis, lovwr comacs not peactrawd. - Baroid Holepiug 3787
- 16 benonite chips ware used 1 boskiill the bodag 1@ grade.

“'.SS' {split apoon} *HS (hollow stem suger) NOTE: HS USED WITH 5' CONTINUQOUS CORE - GRAR SAMPLES FROM CORE

. DBSERVATIONS
WATER LEVELS

Static Water Level Symbol W Tima:

Dats:

Lavel:

vi.

DNR FORM 542-13%2
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APPENDIX D.2 - Cabrera 2004 (Borings/Wells 7-12)
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USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL
Borehole ID: _ MW -7
BORING LOG sheet_1_of T
Location  Northing:
Easting:

Project Name Project Number Site 1D

Ames NADC GW Site 1 } 03-3040.17 Site 1

Drilling Company Dritler Ground Elevation Total Dyitied Depth

Rewerts Well Co. Justin Rewerts 15 ft.

Drilling Equipment Drilling Method Borchole Diameter | Date/Time Drilling Started Date/Time Total Depth Reached
SIMCO HSA 8.25in. 5/11/04 1035 hrs 5/11/04 1115 hrs
Type of Sampling Device Water Level (bgs)
First Final
Sanple Hammer Hydrogeotogist Checkad by Date
N/A K. Nelson
Type Driving Wt Drop i

Location Desaription (include sketch in field logbook)

Depth
Blow Counts

(inc lude lithology, grain size, sorting, angularity, Munscll cotor name &

Description

notation, mincrology, bedding, plasticity, dersity, consistency, etc., as
2plicable)

Remaiks

(Include alt sample types & depth, odor,
Organic vapar NCasurenicits, ¢ie.)

0-3'

3-4'

10
412

-
(63

IIII]?III]III—I|IlIliTIlIIIII]IIIII

llll]_lllllllllllIll'llll]ll]1|l|l|

12-18

Topsoil Black F/M sand & silt to clay
organic fibers throughout

Silt, clayey, plastic, black, woody fibers
Sand, silty, w/ clay, olive grey. Multiple highly-
oxidized zones throughout. Trace fine gravel

{o coarse sand. Distributed evenly throughout.
Organic fibers distributed throughout.

Fine sand and silt, dark grey. Some clay.
Stiff. Trace gravel throughout

bottom of boring 15 ft

dry

PID: 0 ppm

PID: O ppm

PID: 0 ppm




USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL
Borchole ID: ~ MW-8
BOR]NGIDG Sheet 1 of _1_
Location  Notthing:
Easting:
Project Name Project Number LTCCODE (ERPIMS) Site 1D
Ames NADC GW Site 1 | 03-3040.17 nfa Site 1
Drilling Company Dritler Ground Elevation Total Drilled Depth
Rewerts Well Co. Justin Rewerts 15 ft.
Drilling Equipment Dxilting Method Borchole Diameter | Date/Tinw Drilling Started Date/Time Total Depth Reached
simco HSA 8.25in. 5/11/04 5/11/04
Type of Sampling Device Water Level (bgs)
First Final
Sanple Hammer Hydrogeologist Checkad by/Date
N/A K. Nelson
Type Driving Wi, Drop :
Location Description (include sketch in field loghook)
" Description — = Rematks
THEE £12 ¢
é" g g 5 (Include Hithology, grain size, sorting, angularity, Munsell color name & a9 Q
& & _E notation, mincrology, bedding, plasticity, density, consistency, cie., as g 3 :g (Include all sample types & depth, odor,
a pplicablc) =] E OrgaNic VApOr MCASUTCIICILS, CIc. )

— 0-4' Topsoil Black F/M silt, sandy , increasing OL{E=E gry

- sand w/ depth. Sharp contact. 4" seam c. = PID: O ppm
5 sand. organic fibers throughout Tl e

n SMiid

= | . g

| 4-11.5" Olive gray mottled sand & silt clay & F/IM {::: PID: O ppm
10 gravel throughout; oxidized horizons Y

[ throughout but more common with depth. M

I~ CL
15 11.5-15' Dark grey silty clay with trace to some FIM [dry

sand & gravel thoughout. Dense, stiff (Till) PID: 0 ppm

lIl||||l||ll|I[lllllll|||lllllllll

IIII!IIIIIIIII|llll|l|||||lll|llll

dry




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

BORING LOG

Borehole ID; _ MW-9

seet_ 1 of T

Location  Northing:

Rewerts Well Co.

Justin Rewerts

Easting:
Project Name . Project Number LTCCODE (ERPIMS) SielD
Ames NADC GW Site 1 | 03-3040.17 n/a Site 1
Drilling Company Driller Ground Blevation Towa! Dritled Depth 151

Drilling Equipment Drilting Method Borehole Diameter | Date/Time Drilling Started Date/Time Total Depth Reached
simco HSA 8.25 in. 5/11/04 5/11/04
Type of Sampling Device Water Level (bgs)
First Final
Sanple Hammer Hydrogeologist Checked by/Date
NA
iy K. Neison
Type Driving Wt Drop
Location Description (include sketchin field loghook)
- Description - - Renarks

5|35 | B é w| 2
=lE1218 (include Tithology, grain st ing, angularity, Mnsel! col & 5|2[ 8
&l Els ¢ ology, grain size, sorting, angularity, Munsel! color rame 21210

=13 _5 notation, minerology, bedding, plasticity, density, corsistency, etc., as Qlal g (Include all sample types & depth, odor,

@ gplicable) =] £ OrgANiC vapor measurements, elc. )

t 0-2° Topsoil Black sandy silt to clay stiff OLi= dry

C organic fibers throughout = PID: 0 ppm
5L =iwe

- 2-10'" Olive F/M sand & silt, tr. F/M grawel, tr. ME

r clay A+ 6'bgs - lens (4" thick) of M/C =
1oL sand & F grawvel (SAT). C gravel below = PID: Q ppm

L this zone, poorly sorted. T—,E

C 10-15' (Contact unclear due to recovery) Dk grey CL,l::E

. . ]

150 - sandy silt, clay stiff, dense. Tr. fine gravel - :::( dry

- med. sand, poorly sorted. PID: 0 ppm

AR

- E

-

N

I~




USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL
Borehole ID: _ MW-10
BORING LOG st 1 of T
Location  Nosthing:
Easting:
Project Name Project Number LTCCODE (ERPIMS) Site 1D
Ames NADC GW Site 1 | 03-3040.17 n/a Site 1
Drilling Company Driller Ground Bcvation Total Drilled Depth
Rewerts Well Co. Justin Rewerts 15 .
Drilling Equipment Drilling Mcthod Borchole Diameter | Date/Time Drilling Started Date/Timc Total Depth Reached
simco HSA 8.25in. 5/11/04 5/11/04
Type of Sampling Device Water Level (bps)
First Final
Sanplke Hammer N/A Hydrogcologist Checked by/Date
Type Driving Wt Drop K. Nelson
Location Descripion (inchude sketchin field logbook)
- Description — = Renaiks
5|7 (5|2 -HER
g' ,E; s o} (Include lithology, grain size, sorting, angularity, Munsell color name & 7] _‘; s}
= & _E notation, minerology, bedding, plasticity, density, consistency, cie., as gé 5 g (Include all sample types & depth, oder,
a pplicablc) 2 ES OTgANIC VApOr MCASUTCMCTES, CIc. )

N 0-2.5"  Black sandy silty w/ clay; some organic tr F |O dry PID: O pom

— 2.5-14" grawel (granitic, qtz) grades to olive SANDY = O PP
5 SILT; gravelly zone @ 4.5'. {completely SMEE|we

— weathered granitic); oxideized zons

- thpughout (sandier than other locations at PID: 0 ppm
10 this intenval)

: 14-15" Dk grey silt & clay w/ F sand; tr. C grawvel (Till) ;

— Lddry
] St CL

PID: G ppm

bottom of boring = 15'

* grawels include shale clasts, gtz
& granitic

lII||lIll|Illl|IIIIIIIIIIIIIIIIIII
Illl]llll'llll]lIII||||||IHI|IIII




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

Borchale ID:  MW-11

BORING LOG oot 1 of T
Location  Notthing:
Easting:
Project Name Project Number LTCCODE (ERPIMS) SiteID
Ames NADC GW Site 1 | 03-3040.17 n/a Site 1
Drilling Company Driller Ground Blevation Total Drilled Depth
Rewerts Well Co. Justin Rewerts 15 ft.
Drilling Equipment Drilling Mcthed Borchole Diameter | Date/Time Drilling Started Date/Time Total Depth Reached
simco HSA 8.251in. 5/11/04 5/11/04
Type of Sampling Device Water Level (bgs)
First Firal
Sanple Hammer N/A Hydrogeologist Checkad by/Date
iy K. Nelson
Type Driving Wt. Drop
Location Description (include sketchin ficld loghook)
- Description - = Renmiks
<lz| & £ | £
HEHIE nclude i in size, sorti ' e |515]8
Xig|a (Include lithology, grain size, sorting, angularity, Munsel! color name & @R E
ERE E motation, mincrology, bedding, plasticity, density, consistency, efe., as {;’; F1 &1 (nchdoallsamplc types & dopth, odr,
a pplicablc) =] 2| organic vapar nrasurcmerts, cic.)
~ 0-1.5' . . . o)
- Black soil organic F sand & silt. Grades to PID: O ppm
I 153 olive sandy silt, tr to some S
54 ) F gravel/ C. Sand - sand increases w/ depth we
- 3.13.5 Olive M sand & silt; tr. C. sand/F gravel ML
10l " (weathered granitic); tr. Organics to clay PID: 0 ppm
L grades to '
- 13595 Dx grey clay & silt; some F/M sand & Fm | _ Il
15— gravel stiff deuse (TILL) CL ot dry
— C PID: 0 ppm
R bottom of boring 15 ft
-
L




USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL
Borehole D: _MW-12
BORING LOG Sheet ! of 1_
Location  Northing:
Easting:
Project Name Project Number LTCCODE (ERPIMS) SiteID
Ames NADC GW Site 1 | 03-3040.17 n‘a Site 1
Drilling Company Driller Ground Bevation Total Dxilled Depth
Rewerts Well Co. Justin Rewerts 15 #t.
Drilling Equipment Drilling Method Borchole Diameter | Date/Time Drilling Started Datc/Time Total Depth Reached
simco HSA 8.25in. 5/11/04 5/11/04
Type of Sampling Device Water Level (bgs)
First Firal
Sanple Hammer Hydrogeologist Checkad by/Date
N/A K. Nelson
Type Driving Wt Drop )
Lecation Description (include sketchin field logbook)
- Description — = Remaiks
515 | 8 -E‘ oga &
5 §l2]3 (Ineuds lithol ogy, grain size, serting, angularity, Munscll color rame & a3 8
5 & E notation, mincrology, bedding, plasticity, density, consistency, ctc., as g; ] g (Inctude all sarmple types & depth, oder,
@ pplicablc) o) B OTgANiC Vapar measurements, etc. )
0-3' Topsoil Black organic M sand, tr. silt O dry

L PID: O

— 3-4' Black organic sandy clay w/ woody fibers ppm
5 we

I~ 4-77 M grey silty sand (F-VF), some clay, S

— slighty plastic

— 7-12' . . PID: 0 ppm
10 Olive F-M sand and silt; tr. Gravel {up to 1:,

- subrounded) and C. sand throughout. Y

- 12-15' Dk grey silty clay w/ tr. of sand & F/M gravel o E;iidry
15 V. dense slight, plastic (TiLL) ’

PID: 0 ppm

bottom of boring 15 ft

|Illlllllllllllllll[lllllllll|l||l
AR RN AN RR RN RN I




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: K1 Neloyn TYPE OF FILTER PACK: 4} Jicagand ( u,ucma—\
. GRADATION: odeS - oo z
DRILLING CONTRACTOR: Rewerds T¥i[line  AMOUNT OF FILTER PACK USED: ~ 750 L%

) ¢
DRILLING TECHNIQUE: _HSA~ Simee r1g TYPE OF BENTONITE: Bm(}(ﬁjé - ated aiwé

AUGER SIZE AND TYPE: _ 4,25 i m//(a.zt? 1o BD  AMOUNT BENTONITE USED: 1|

T
BOREHOLE IDENTIFICATION: __~ TYPE OF CEMENT:
BOREHOLE DIAMETER: ___~ 8 1nChid AMOUNT CEMENT USED:
WELL [DENTIFICATION: mW"-‘? GROUT MATERIALS USED:
WELL CONSTRUCTION START DATE: S/11 Jod )
WELL CONSTRUCTION COMPLETE DATE: DIMENSIONS OF SECURITY CASING: L@;S%W
SCREEN MATERIAL: __4ched 40 PG TYPE OF WELL CAP; : - o locke
SCREEN DIAMETER: 2.0 1D TYPE OF END CAP: ot -
SCREENED INTERVAL(S) FT): i B
LOCATION: Northing: __~
CASING MATERIAL: ___4Ched 40 PUT " Basting: =
CASING DIAMETER: 2.0 b ' COMMENTS:

SPECIAL CONDITIONS WELL CAP

SECURITY CASING
(describe and draw) )

coucesns 2.32 £+

CASING LENGTH ABOVE GROUNDSURFACE

STICE
g s DIMENTION OF CONCRETEPAD —— 2 FE.

opErﬁc;\Sru?'ra
TapoPCONKETE |/

GROUND SURFACE (REFERENCE POINT)

LEGEND

GROUT

BENTONITE SEAL

FILTER PACK

“$DEPTH TO TOF OF deNITE SEAL 4 s {:." %8
Y U= Tt

e DEPTH TO TOP OF FILTER PACK

G}~~~ DEPTH TO TOP OF SCREEN

SCREEN
LENG; H et

SAND CELLAR =" oo s s et ~eoresen DEPTH TO BASE OF WELL

LENGTH 2
p.57 T BOREHOLE DEFTH _L@_ﬁs_

NOT TO SCALE



USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: Wi tdedgyy

TYPE OF FILTER PACK: _S1L1¢A Sasn ((wuaipmic )

DRILLING CONTRACTOR: Leunds W

GRADATION: O6S - ottt
AMOUNT OF FILTER PACK USED:

DRILLING TECHNIQUE: _ HSA - Sivmco mu'

TYPE OF BENTONITE: _Puie %g;% rred, cg@
4. 2510 10/6.28,,, | DAMOUNT BENTONITE USED: 5

AUGER SIZE AND TYPE:

BOREHOLE IDENTIFICATION: __— TYPE OF CEMENT:

BOREHOLE DIAMETER: o B iansher) AMOQUNT CEMENT USED:

WELL IDENTIFICATION: M-8 GROUT MATERIALS USED: _#5 f A

WELL CONSTRUCTION START DATE

3 5/“ o
WELL CONSTRUCTION COMPLETE DATE: g éu 3 :g

DIMENSIONS OF SECURITY CASING: L un Squuonddyf

SCREEN MATERIAL: ‘)Cj*ﬁd 40 PUL TYPE OF WELL CAP: &/ AR

SCREEN DEAMETER: 2.01n 10 TYPE OF END CAP:

SCREENED INTERVAL(S} (FT):

LOCATION: Northing: _ ™~
CASING MATERIAL: Sttt 40 eve Basting: =
CASING DIAMETER: LZo,A D COMMENTS:
. I
(deseri d
(describe and draw) e (¢ CASING LENGTH ABOVE 65n s e e L2 T 24
5 Top 0F 240f+ */nmm-ncm OF CONCRETEPAD ..i.ﬁe.fﬂ_
CoNCrETE

SCREEN
LENGTH e tama|

LEGEND

GROUT

BENTONITE SEAL

FILTER PACK

{.
Mg ~—~~—DEPTH T(-TOP OF BENTONITE SEAL .Q._..\?.E___
W o cosmsse DEPTH TC TOP OF FILTER PACK M

il wmernnsee BEPTH TO TOP OF SCREEN

WY
PMES

3
»

atareteta

SAND CELLAR =" b

D NI

BND CAP

WYeTaT Rt gt G T LT

LENGTH

030

DEPTILTO BASE OF WELL >
T e BOREHOULE DEPTH _Mé

NOT TO SCALE



USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: _ i Nebon _ TYPEOF FILTER PACK: MMM)
GRADATION: ___ OG- nDoad
DRILLING CONTRACTOR: LEWERAS ©@1LLiNS  AMOUNT OF FILTER PACK USED: (50

DRILLING TECHNIQUE: __H<A -Simeo et TYPE OF BENTONITE: :
AUGER SIZE AND TYPE_ 4. 75“ (b J% o AMOUNTBENTONITEUSED: __| bog-
BOREHOLE IDENTIFICATION: _— TYPE OF CEMENT:

BOREHOLE DIAMETER: ___ " 8 cancdlun AMOUNT CEMENT USED:

WELL IDENTIFICATION: ___ MW-G GROUT MATERIALS USED:_n/A

WELL CONSTRUCTION START DATE: _ S /1 foy 3
WELL CONSTRUCTION COMPLETE DATE: _g/u fo4. DIMENSIONS OF SECURITY CASING: 4 Ow ggmw

SCREEN MATERIAL: ____4chud 40 eve TYPE OF WELL CAP: A = relo

SCREEN DIAMETER: 2O n 12 TYPE OF END CaAP: Flat -

SCREENED INTERVAL(S) FT)

» LOCATION: Northing: __~
CASING MATERIAL: __scHio 40 PuC Easting: __~
CASING DIAMETER: 2L i COMMENTS:
N1
SPRCIAL CONDITIONS WELL CAP SECURITY CASING
(describe and draw) Tt Conc2€TE 119 £+
opONCHS! M} Y CASING LENGTH ABOVE GROB.SoRTAGE — 1 1+ 1]
- —agty——DIMENTION OF CONCRETE PAD w
o -mFL et “ 2. O F‘{'

GROUND SURFACE (REFERENCE POINT)

LEGEND

GROUT

BENTONITE SEAL

PILTER PACK

R eessrssin YEOTH TO TOP OF BENTONSTE SEAL 0.5 H )
‘g2
sestf———— DEPTH TO TOP OF FILTER PACK ._3__‘251.___ X

b DEPTH FO TOP OF SCREEN

T
LSO
Q
-

SCREEN
LENGTH

Ioft L
SAND CELLAR —l_
o.30

RO W
-

NI

[ e BEPTH TO BASE OF WELL s
T BOREHOLE DEPTH ...Li‘.s:...‘ﬁé_

NOT TO SCALE



USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: ¥t Meisord

DRILLING CONTRACTOR: [LEWELTS Dercern

DRILLING TECHNIQUE: _ HSA = . a0
AUGER SIZE AND TYPE: 4,25 10/ (0.2 D

BOREHCOLE IDENTIFICATION: _ =
BOREHOLE DIAMETER: 2 Binrhio
WELL IDENTIFICATION: MW~

WELL CONSTRUCTION START DATE: §/1 foy
WELL CONSTRUCTION COMPLETE DATE: S /i 261

SCREEN MATERIAL: __ sclud 40 pvc
SCREEN DIAMETER: 2.0 1a D
SCREENED INTERVAL(S) (FT):

CASING MATERIAL: __ sched 40 pve
CASING DIAMETER: T

TYPE OF FILTER PACK: _ SiUcA smo o ,m,\
GRADATION: T

AMOUNT OF FILTER PACK USED: _ 18D (it

TYPE OF BENTONITE: Eims Crin  med. qu
5 i bcuj

AMOUNT BENTONITE USED:

TYPE OF CEMENT:
AMOUNT CEMENT USED:
GROUT MATERIALS USED: _ sl %

DIMENSIONS OF SECURITY CASING: _< 1w . Squentry

TYPEOF WELL CAP:_Ex00ustri plug - o lock
TYPE OF END CAP: Flod -~ Hahsa
LOCATION: Northing:

Easting: __~
COMMENTS:

\'ﬁ

SPECIAL CONDITIONS WELL CAP
{describe and draw} CASHT

SCREEN
LENGTH s b
ioft

LM M AN

PLELE SN s v e

SAND CELLAR ~—""

LENGT! 2 i+

 §
P SECURITY CASING

CoNC2ETE .
fl-rsmemes CASING LENGTH ABOVE exmm __2__‘5_&.&_

- ——"DEMENTION OF CONCRETEPAD  ameebat S
mﬁmwn SURFACE (REPERENCE POINT)
LEGEND
q GrOUT
| BENTONITESEAL
FITERPACK

!

e DEDTH TO TOP OF BENTONITESERL. O 20D

14

XN comtit-ooe DEPTH TO TOP OF FILTER FACK __21.%__"%&.

~~——————DEPTH TO TOP OF SCREEN

~wul——— DEPTH TO BASE OF WELL

h
e BOREHOLE DEPTH M

NOT TO SCALE



USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: Kmﬂe%
DRILLING CONTRACTOR: Rewtrfs Dl {tfjo
DRILLING TECHNIQUE: _HSA - Simee re

TYPE OF FILTER PACK: _s1h(c0. sl ( ummw}

GRADATION: 5. 65~ notezd
AMOUNT OF FILTER PACK USED: _ -~ 350 1bs (25 ‘#;‘)

TvPE OF BENTONITE:_Burelrold_rwed .Ohugo

AUGER SIZE ANDTYPE: __ 4,25 i | D// £ 25y 1) AMOUNT BENTONITE USED: __ 4 m%

BOREHOLE IDENTIFICATION: _—
BOREHOLE DIAMETER: oo
WELL IDENTIFICATION: M-~

WELL CONSTRUCTION START DATE: _5/1t o4
WELL CONSTRUCTION COMPLETE DATE:_&/11 /odl

sched 40 PYLC
Zn 0 li:t lb

SCREEN MATERIAL:
SCREEN DIAMETER:
SCREENED INTERVAL(S) (FT):

aainerl 40 PVC
2.0 1D

CASING MATERIAL:
CASING DIAMETER:

SPECIAL CONDITIONS WELL CAP

(describe and draw)

7] e DEPTH TO BASE OF WELL

TYPE OF CEMENT:
AMOUNT CEMENT USED:
GROUT MATERIALS USED: __pfA

DIMENSIONS OF SECURITY CASING: 4k ¢ “Souen s

' TYPE OF WELL CAP: _expauatuiplg. - no leh

TYPE OF END CAP: __T (o - Fsse

LOCATION: Noghing: _ ™
Basting: ___
COMMENTS:

o
[ SECURITY CASING

cockete g i £

CASING LENGTH ABOVE BROUINBRURFACE

-§ i~ DIMENTION OF CONCRETE PAD Bt

GROUND SURFACE (REFERENCE POINT}

/A
e OREHOLE DEPTH _liiii';é_

NOTTO SCALE



USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: K m Nelony

DRILLING CONTRACTOR: [Sewerts il line

DRILLING TECHNIQUE: _HSA - Simco vip

AUGER SIZE AND TYPE: 4. 2.5 7% ;A}/@.Zf YD

BOREHOLE IDENTIFICATION: __

BORBHOLE DIAMETER: _ ~ R unhes

WELL IDENTIFICATION: MW~ 17,

WELL CONSTRUCTION STARTDATE: _$/1t fod
WELL CONSTRUCTION COMPLETE DATE:

SCREEN MATERIAL: _Scheddp PVC

SCREEN DIAMETER: 20" i

SCREENED INTERVAL(S) (FT):

CASING MATERIAL: __Sched 40 PvC

CASING DIAMETER: 7.0\

Ky
SPECIAL CONDITIONS WELL CAP
(describe and draw) s CAEU T
o

Pé ok
,.,m-mPO'F 2‘4‘4‘?‘{’

Y e
TYPE OF FILTER PACK: _ 3] i-EC& ﬁm& ( YN ‘”“C>
GRADATION: . (g5~ 00IY
AMOUNT OF FILTER PACK USED: _~ 25D 1%

TYPE OF BENTONTTE: _ Pt Grld. med i
AMOUNT BENTONITE USED: __| ioaz,

TYPE OF CEMENT:
AMOUNT CEMENT USED:
GROUT MATERIALS USED: __I [R

DIMENSIONS OF SECURITY CASING: _4 1 ~Souahe.

TYPE OF WELL CAP: _2¢ 0a#vim plug - o [och
TYPE OF END CAP: __ 414 - thapallestd

LOCATION: Northing: =~
Easting: .
COMMENTS:

SECURITY CASWNG
CoNLRETE
CASING LENGTH ABOVE GROUNS-BUREME 2 44 N

_‘/’—muzmmzv opconcRETERAD LSS B4

GROUND SURFACE (REFERENCE FOINTY

LEGEND

il s GEPTH TO TOP OF SCREEN

SCREEN

LENGTH e

O£

END CAP
SAND CELLAR =" DEPTH TO DASE OF WELL e
L ‘TH ¢
f T~ pormuoLeperry L@ T O95

NOT TO SCALE
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USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT ‘ FINAL

APPENDIX E

Well Development and Groundwater Sample Data Sheets

E.1 - May 2004 Sampling Event



USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

CABRERA SERVICES

RADIOLOGICGAL « ENVIRCRMENTAL + REMEDIATION

FIELD DATA RECORD
GROUNDWATER SAMPLING

DATE 5“2!04

PROSECT  USDA NADC Groundwater Monitoting JO8 NUMBER  03-3040.17 Task 2

MONITORING WELL 1o __ YA wl- O aettviryTie s74RT | 144 END - BOTTLE TIME _13_412..___
FIELD SAMPLEID O -1 QC SAMPLES COLLEGTED AA ASSOCIATED TRIP BLANK i ﬁ ]

WELL DATA DIALETER Z [ WATER LEVEL DATA {POST SAMPLE COLLECTION) EQUIPMENT 1D NUMBERS

P et
DEPTH OF WELL (D) it ’%: ! FI{BGS} FINAL DEPTH TQ ' l SvQ ? FI(BGS) BLADDER PUMP
WATER (FDTW} ,
INITIAL DEPTH TO 2.3 S FT {BGS) PERISTALTIC PUMP * 2— G{ﬂEiV E{ﬂ
WATER (OTW) DRAWDOWNDEPTH  _oos 1 {J T (8G85) P
HEIGHT OF WATER A 4l FT (FOTW -DTW) : SUBMERSIBLEPUMP

COLUMN {D -0}

DRAWDUWN VOLUME (DV) o ‘6 Z GAL BAILER dggi“ gg,!:;(_é

voLume oF waTer column ) 15 | car
- FOR 2-IN. DIAML,, ¥ % 0.18 X {0 » DTW)
- FOR 4IN. DIAWM,, V = 0.65 X { - OTW)

- FOR 234, DIAM,, DV % 0,18 (FOTW - DTW)
+ FOR 4-IN. RIA,, OV = (.88 (FDTW - OTW}

FiELD MonrmorinG NS | $07T

INSTRUMENTATION

RATIC-OF DRAWDOVWN voLuke - 2 9

MINIMUM VOLUME OF WaTER 45 ﬁ GAL

TO TOTAL VOLUME{(DV/ V) FIELD INSTRUMENTATION
TOBE PURGED PV 23x V) CALIBRATION DATE
!3'/.. T35/ &, ¢ uaik X ool <10

BURGE DATA DISSCLVED | OX-RED

TIME | DTW(R) | PURGE | TEMP | CONDUCTIVITY | ¢H OXYGEN  [TURBIDITY POTENT | SALNITY|  COMMENTS
RaTEDom) denq) | msiem) 7 iy omy | eV | @ss)

144 N3y B Buayne.
[ 1814 [ 1999 | 2.04(, 14,7061 57. 2 1120461203 J J
152 1% [Masse Y030 | 2. 016 1679 | 27,6 17249 1l
20D [9.23 [amelio 28| 2013 16%0 | 357 | S whk|lo3 0.42 Sotn

2\ 19.el 1030 o3k | 2025  6.%3 | <42.7, |5.8311172.7]
1224 (985 {0.30 Iine1] 203 16| wo.d 14.291i10.2
1232 19.9%18:30 [10.3% ] 2032 1,77 42 2 [ 21 o206
1239 [in.lleio3n 14064 22028 16881 S5 1 12.00 1921
129 11029 1o %0 [iB.62] 2.054 1688l 325 19 (34
1257105210 3all041 | 2035 Togq] 37.( |LA9 132
15031 16.uol0.Solls-g2 [ 202} 690 | 37.3 12201660
2101101630 o4t | Z.04) 6921 34 9 12%9 (53

BihiE g 30 14T Z.05 672 257
132% EH 0¥ 030 1052 Zaf'u oo G- 0 QKQ on m—?w‘ﬁ%ﬁwags Ermm
: MEIER BEQUIRED

NS | shutof - resed—

CQLLECTRD
IE/ voc 82808 HC3, 4°C 34 40 mi glass visls 1~
g/ svoc 8270C c 2@ 1 far amber glass =¥
- 4 D
EZ/TRmUM LSC, EPA 9060 £ 1. 250 ml pmber glaga 1
cmsowu L8C, C01 H,80;, 4°C 1@ 250 mi amber glass I
T mckeres LSC, EERF HNOS, 1 @ 500 i piastio [\E/
] &
(] &
8 J
.| OJ
(| L]
NOTES

SAMPLED BY:_] | SO\ Cuw}r@f\
RECEIVED BY:

400 Cem{)‘x.@’\*c,d SC&W\ ';‘B'




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

CABRERA SERVICES

3 RADIOLOGICAL ~ ENVIRONMENIAL - REMEDIANON

' FIELE DATARECORD -
. GROUNDWATER SAMPLING

PROJECT  USDA NADC Groundwaler Monitoring JORNUMBER  03-3040.17 Task2 DATE 5'! 19 ‘ 04‘
MONITORING WELL 1B __ Mag) ~ 2. ACTVITY TIME START {50  &ND BOTTLETIME _ flepd /)
FIELD SAMPLE 1D O)-(Miud=(> Q. = QO SAMPLES COLLECTED KA ASSOCIATEDTRIPBLANK "2 2.
WELL PATA OMMETER 2~ I WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT (D NUMBERS
DEFTH OF WELL (D} He. 2 o1 (BGS) FINAL DEPTHTO &_5_‘__5_1;@_@)_ BLADDERPUMP ___
i WATER (FDTW)
INITIAL DEFTH T g7 A fo EadCie) rersTaLTICRUMP L 1O
WATER (DTW) DRAWDOWN BEPTH 0 ‘Le' ( FTRGS)
HEIGHT OF WATER z 5 ET {FOTW-DTW) SUBMERSIBLE PUMP
COLUMN {0 - DTW) .
DRAWDOWN VOLUME V) O § O eau BAILER deé.cqg%
VOLUME OF WATER COLUMN (V) l«%( LGAL -FOR 2-IM. DIAM., OV = 0,18 (FDTW - DTW)
« FOR 24N. DIAM., ¥V = 0.16 x (D - DTW) - FOR &I, DIAM., DV = 0,65 (FOTW < DTW) FIELD MONITORING ’\[S i Z ? g
~FOR 4-IN. DIAM., ¥V = 0.85 x (D - DTW) INSTRUMENTATION
RATIO OF DRAWDOWN VOLUME 0+ 81
BUNIMUM VOLUME OF WATER 4 ﬁg}_l._ TO TOTAL VOLUME (DV/ V) FIELD INSTRUMENTATION
TO BE PURGED (PV = 3x V) CALIBRATION DATE
PURGE DATA ’ DISSOLVED | OX-RED
TIME | DTWIR) | PURGE | Temp | conpucTiiry | pi OXYGEN  [TURBIDITY POTENT I SALINITY| COMMENTS :
RATE (pm) _(deg C) {mStem) tmgh) T | my) 1 pss) -
EZ |77T0] - Berar Piroins
19201 V2183 o 11,090 17l 15 540147 0 v_ ¥
5281 3.2\ [% ool Lo, 2 [722! =3 l12.20]4272
1524 120 o2 110,577 l.ods |7.1% 2.9 20\ 149.%
1543 1921072 110531 103 | 72151 724 12.724]46.4
1643 |3plp.2 od5] [o3] (0| 2.5 1301477
1594 (¥ B [ p.2 [l6.02] [-035 (214 2.5 1312 4l.d
SAMPLE ANALYSES BOTTLE TYPES
METHOD PRESERVATION VOLUME SAMPLE
PARANMETER NUNMBER METHOD REQUIREQ
'gﬂ voc 82608 HEL 4°¢ 3@ 40 i gisss vials B
$VOC 8270C N 2@ 1iter amber glass %’
(g -
TRITIUM LSC, EPA 8080 £oc 1 4 250 m amber glass
 CARBON-14 LSC, C-0t HySCy 4°C 1 & 280 i amber glass
% HICKELS LSC, EERF HNO3, 1§ 500 o plastic
_ £
1 ]
- 3
] £
] ]
ROTES (aplee L1ie G animok Wes bovenwed wndien con avede teaveng i"*’\y_
V\d\ L N Q/ .
SAMPLED BY: ﬂ
RECEIVED BY:




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

CABRERA SERVICES

o RADIOLOGICAL » ENVIRONMENTAL « REMEDIATION

FIELD DATA RECORD
GROUNDWATER SAMPLING

PROJECT

Momromuowsumg%{:g ACTWITY TME START /%K~ enp /@@

USDA NADC Groundwaler Moailoring

JOB NUMBER  03-3040.17 Task 2

patE  PS éﬁg&?’
porneTwe G OO

FIELD SAMPLE 1D (Df~ M) -0 3 A

QC SAMPLES COLLECTED

ASSOCIATED TRIP BLANK TBZ.

DIAMETER 9' N

WELL DATA WATERLEVEL DATA (POST SAMPLE COLLECTION)
DEPTH OF WELL (O} Jp- D £rsos) FINAL DEPTH TO ¢#7  rrpcs
WATER (FDTW)
mmaLoePTHTO  _x 7O FT(eS)
WATER (OTW) orawpown oEFTH e 7 FTiecs)
HEIGHT OF WATER 898 = FOTW - DTW)

COLUMN (D - OTW)

VOLUME OF waTer coLomn oo A ¥3 ea
<FOR 2.0, DIAM, V = 0.18.x (D - DTW)
- FOR 4-IN. DIAM. ¥ = 065 % (D - DTW)

MINIMUM VOLUME OF WATER Vﬁg GAL

DRAWDOWN VoLuMe iov & OG5 8 et
< FOR 2-0N. DiARL, DV = 0.16 (FDTW - BTW)
- FOR 4IN. DR}, DV = 0.85 (FDTW - DTW)

RATIO OF DRAWDOWN VOLUME
TO TOTAL VOLUME (DV IV} o WTA
i ——————.

EQUIPMENT ID NUMBERS

BLADDER PULP

geoin " Hz
SUBMERSIBLE PUMS

Hon 4o pedroagEd 7O
Gl « HI0E

yEP'See

FIELD INSTRUMENTATION

YO BE PURGED (PV = 3V, : ¥ IBRATICN
® ) e cAL 554;_7 DATE ;
PURGE DATA ! DISSOLVED [ OX-RED
TIME DTW(R) § PURGE TEMP CONDUCTVITY pH OXYGEN [TURBIDITY POTENT { SALINITY TOMMENTS
RATE (iom) _(deg C) mS/em . (mgh) (NTY) iy | Pss) .
SYS I 228 1,20 W | £ 85S/ /47 D880 1530 |/ { | == NS *
ZIsE 29T 20 /0l | 7667 | 209 /3.60 | P45 9hdo war
SWD | B.02 |20 [ 0Y? /695 | 7200 (300 [3.7]1 | %.82,
WSO 807 .30 pyz| /543 |7203 | D030 |96 (/290 NEE AR S FTT ]
/6,90 808 | 0 (1967 /536 |pd | 406 | [0 [
/530 8.08 .00 [ (45| 1557 1203 /3.00 P52 19 -
1540\ 8ir0 | 20 lloso) (53¢ 1205 | /.70 |6.56 |9¢4,0|~—
/o601 8,40 | ;20 (N8| 7.6B8 | 4903 | 12.20 1947 9340~ |
lo20 [8.41q] 50 | £.6F] /-85 (7,63 /8.20 |4 V6 |93k | SFrklZ
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER - METHOD REQUIRED COLLES
¥, voc 82608 HCL4%C 3@ 40 m glass vials mj}'ﬁl
[]/ svoc 8270C 2 24D 1 iiter ember giass %4
= = 0
¥ srmum LSC. EPA 906,0 C 1@ 250 mi aner glavs’ | [E/
i EQ/ RBON-14 8¢, C-0t RS0, 4°C - 1 250 i amber glass DZ/
NICKEL-83 A LSC, BERF HNOS, TG ST H TS M
] [
] ]
] l
] ]
[ , [
NOTES _/

¥ Bians 1y pnorC B HE
Ll oK i

RECEIVED BY:

AV Y, &W//M SAMPLED BY: 47/;4%5@4 A7 1BrE

ONOE/)Gf08 7 /3 sothes




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

FIELD DATA RECORD
GROUNDWATER SAMPLING
PROJECT  USDA NADG Groundwater Moniioring JOB NUMBER  03-3040.17 Task2 DATE m
{monorinG weLL o /N ‘7/ ACTNTY TIME START /78D eno /25D sornetme /@30
FIELD SAMPLE ID DL -Muy -0 QC SAMPLES COLLECTED AeA ASSOGIATED TRIP BLANK TRZ.
WELL DATA DIAMETER _ & N WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS
oerriorwel @ [ FC2 FTees) FINAL DEPTH TO .4/ ¥rmos BLADDER PUMP —
WATER (FDTW) Gst0 PRI
INITIAL BEPTH 7O 8:18 rrees el oo 2
WATER (DTW) orawnownoer (s 23 Friees) I
HEIGHT OF WATER 8,02 s (FDTW - DTW) AW?S'&E PUMp
COLUMN (D - OTW) ‘M,\am T
erawpown vouMe ov) SO e BAILER ot
VOLUME OF WATER GOEUMN (v) 1,28 oaL « FOR 24N, DIAM., DV = 0.16 (FOTW - DTV Z.
- FOR 2N, DIAM,, V2 0.16 X (D - DTW) + FOR 404, DIAN,, DV = 0.85 (FOTW - DTW} FIELD MONITORING
~FOR 4-{1l. DIAE, V= 0,85 % {D - DTW) INSTRUMENTATIC
RATIC OF DRAWDOWN VOLUNE s 8P, 055 e of LHErRe Gunt
MINIMUM VOLUME OF WATER 3 _2’_::_%_ TOTOTAL VOLUHE OV V), ) 59 oop® | FEDNSTRUENTATION
TO BE PURGED (FV » 3xV) F CALIBRATION DAT
(¢ [.2% By e
PURGE DATA l DISSOLVED ] OX-RED
TIME | DTW(m | PURGE | TEMP | CONDUCTMWITY |  pit OXYGENeZ TURBIDITY POTENT | SALINITY | COMMENTS
RATE (lom) _(deq O} {mfem) oy | e | ess)
220 848 | 20 (s /873 (223 D47 997 U d |mmm | S7HE7
Jgo | 630 | <oy | poay 1.6/% 12.91] (2.9 N 157.6] —— | FelBuerns srasTALE | 54T
P 1 £.391:90 (82| 16/ | T | logD (130 | #5300~ W T 2 o
1200 1 £.39 .90 |fo.s7 | s 60T | 24| Noop S| Y| ol
0 _1939]:20 W3] 1. 5/0 (2731 4. .48 | 2290 —

V220 1829 | a1 okt | 7.620 |70z sp.ss | o6 (g2.90—— |
(720 8.97 -0 \ b/ | L&t |Zez| 2 | X gp P [ —— | SHngll

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME

PARAMETER NUMBER METHOD REQUIRER
X voc 82608 HCJ, 4°C 3 @ 40 mi glass viats
IE/ svoc 8276 ¢ 2@ 1 lter amver giass
B rmum LSC, EPA 805.0 4% t @ 250 m.ambor glass
(T, carson-14 - LSC, 601 H;50., 8°C 1@ 260 m amber glass
@/ NICKEL-83 LSC, EERF HNGS, 149 500 mi plastic -

amauua\&amaaé%

% \OOA0a0

o Rith 6 U Tt ST

SAMPLED BY: W A,//;%'W

RECEIVED BY:




USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

LAND

CABRERA SERVICES

4 RADICLOGICAL + EMVIRONMENTAL - REMEDIATICN

FIELD DATA RECORD
GROUNDWATER SAMPLING

PRCJECT  USDA NADC Groundwater Monlioring

e O5/7700%

JOB NUMBER  03-3040.17 Task 2

MONITORING WELLID A/ &

ACTWITY TME STARTZ VS eno 96 BOTTILEYIME __ /020

FIELD SAMPLE 1D QC SAMPLES COLLECTED /‘Vé ’_%522 ASSOCIATED TRIP BLANK 1TE 2
WELL DATA DIAMETER  _ 2 I WATER LEVEL DATA (POST SAMPLE COLLECTICN) |  EQUIPHENT I NUMBERS
DEPTHOFWEL @) & 38 & {BGS) FINAL DEPTH TO 828 rracs BLADDER PUMP >
WATER (FOTW) D
(NITIAL DEFTH TO /8 ey gsmsw\mc PUNP iz
WATER (DTW) bRAWDOWN DEFTH (2. F€_ FT(8GS)
HEIGHT OF WATER BLT T {FDTW - DTW) SUBMERSIBLE PUMP ___ e
COLUMN (D - OTW) . DO X D oL
DRAWDOWN VOLUME (V) 4. /229 oL BALER = 4
VOLUME OF WATER CoLumn (v 7,37 aaL ~FOR 24N, DIAM,, DV = 0.16 (FOTW - DTV
- FOR 24N, DIAM,, V % 0.16 x (D - DTW) ~FOR 44N, DIAM., DY = 0.65 (FOTW - DTW) FIELD MONITORING ﬁ@(
-FOR4-IN. DIAM,, V = 0.66 x (D - DTW) INSTRUMENTATIO
RATIO OF DRAWDOWN VOLUME @098 Ve Eﬂ'g &M&M‘
" MINIMUM VOLUME OF WaTER 3.7 oaL TOTOTAL VOLUME (V1Y) g, ea@ FIELD INSTRUMENTATION
TOBE PURGED (PV = 3% V) et o SO c%amnou DATE
/3o 2098 O
PURGE DATA DISSOLVED | OX-RED
TIME | DTW(® | PURGE | TeEMP | conpuctiviry | pu OKYGENSS [TURBIOITY POTENT | SALNITY |  COMMENTS

(mSfom} (mgfl) wTyy | e (PSS}

RATEQE__}[_{_QQ_}
6215 | 2.6 .00 | /os¥| 1257 | 20/ | &5.30 |40 | | SIS SUEGE

s (570 | .30 (A | £, 367 (e | 5720 |i07 |2
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SANMPLE ANALYSES

PARAMETER
voc
svVoC

TRITIUM
CARBON-14

NICKEL-63

ODO00REED

BOTILE TYPE/

METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHQD BEQUIRED COLLECTED
82608 HOL 4% 3 40 mi ghazs vieis
B270C ¢ 2@ 1 er amber (iass

L5C, EFA 808.0 £C¢ 1§ 250 mk ambar glass
LSC, C-01 Hz504,4°C 1.8 250 mé amber glass
LSC, EERF HNQS, 140 500 my plastic
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USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

CABRERA SERVICES

RADICLOGHSSL + ENVIRONMENTAL - REAMEDIATION

FIELD DATA RECORD
GROUNDWATER SAMPLING

PROJECT

LISDA NADC Groundwater Manitoring

JOB NUMBER  03-3040.17 Task 2

MONITORING WELLID _ (3] ACTIVITY TIME START |23 enp 35S

) -DATE 5] I.El_«| 6] ‘4‘

FIELD BAMPLE D Qi E VS! Mi i 8] f QC SAMPLES COLLECTED S}ﬁﬁj ASSOCIATED TRIP BLANK

TR

BOTTLETME [ DD S '

VOLUME OF WATER CoLUMN ) | 70 cal
- FOR 2-IN. DIAM.. V = 0.16 x (D - DTW)

WELL DATA DIAMETER " Iy WATER LEVEL DATA (POST SAMPLE COLLECTION)
periorwaL® 1799 ermes) FINAL DEFTH TO 7.5 _rrzes
WATER (FOTW)

INITIAL DEPTH TO (.50 rras

WAYER{OTW) orawoownoErTH 0 -LofD) FYeGs)
HEIGHT OF WATER (0.(s > e (FDTW - DTV

COLUMN (D -DTW)

DRAWDOWN VOLUME 0v) (3 1O gaL

~FOR 2-iN. DIAM,, PV = 0.16 (FOTW - DTW)
« FOR 4. DIsM., DV = 958 (FOTW - OTW)

EQUIPMENT ID NUNBERS
BLADDER PUMP
PERISTALTIC PUMP (7 )

Y

SUBMERSIBLE PUMP

suer  dedicates)
FIELD MONITORING \fS! 29%

e

SAMPLED av:d jg . éz vl %?
REGEIVED BY: '

- FOR #-IN. DIAM,, V 5 0,65 x (0 - DTW) INSTRUMENTATION
RATIO OF DRAWDOWN voLUME ¢ & 6’3
MINIMUM VOLUME OF wATER S5 O sar TO TOTAL YOLUME (DV £ V) FIELD INSTRUMENTATION
TO BE PURGED (PV = 3XV) CALIBRATION DATE
PURGE DATA I DISSOLVED { OX-RED
TME | DTW{l) | PURGE | TEMP | CONDUCTIVITY | pH |, OXYGEN  [TURBIDITY POTENT |SALNITY| COMMENTS
RATE (Ip} _ (deg ©) (mStem) ZLe_{wad) i | vt | Pss)
123D 1Al e0in Eg.s%g‘
123912.23/0.23 1 1L.o8 | L2972 17251 (3. — 1726.%2 [ Renihinrne ToFlasdih  HE
25\ 7451623 1f07] ] F.2s [Tyl F s | =T 1297 pod wedddng '
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SEDITTL210:231i0.4% 1213 16¥6 5.9 |2.64]397 !
329 i b‘ﬂ*m Saead o :
£
o
BAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME . SAMPLE
EARAMETER NUMBER METHOR CQLLECTER
voe 82698 HEL 4°C $ @ 40 mi glass viale 3]
3voC #270C £C 2@ 1 lfer amber glass EE
. Cl.
& rrRmum LSC, EPA 805.0 #¢ 1§ 250 mi amber glass i
A CARBON-14 LSC. C0 H;50, 4°C 1 @ 250 ml amber glass P
NG mickerss LSG, EERF HNCS, 1 @ 500 a0 plastc %
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USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

N CABRERA SERVICES

RADIOLOGICAL » ENVIRONMENTAL + REMEDIATION

FIELD DATA RECORD
GROUNDWATER SAMPLING

FIELD SAMPLE ID

PROJECT  USDA NADC Groundwator Monitoring
moNToriNG weLLin /- 8

JOB NUMBER  03.3040.17 Tusk 2 oare DS 8

gNO JSFO sOTLETIME _ /&S 7 8O
Lo
QC SAMPLES COLLEGTED /8 ‘&rlngr . ASSOCIATED TRIP BLANK T3 |

ACTIVITY TIME START /27D

A/CFOR 24N, DIAM,, V = 0,18 % {D~ DTW)
~FOR 44N, DIAM,, ¥ = 085 x {0 - OTW)

MINIMUM VOLUME OF WATER
YO BEPURGED {PV * 3x V}

WELL DATA DIAMETER b WATER LEVEL DATA {POST SAMPLE GOLLECTION) BQUIPHENT (D NUMBERS
oermorweLL @) /7 VS Frmes) FINAL DEFTH 70 782 rrees BLAODER PUMP ==
WATER (FDTW)

INITIAL DEPTH TO &.98 rripcs) PERISTALTICPUMP __(p /&0
WATER (DTW} crawoown et » B9 Frimes)

HEIGHT OF WATER 2, T {FDTW - DTWY SUBUERSIBLE PUMP =
COLUMN (O - DTW) Ng’ Bl 27T BT

CRAWCOWNVOLUME 0V} +/ 35 gar 8

VGLUME OF WATER COLUMN (v) /- Q%AL

YA 2

- FOR 2-Y. DISML, BV = 0,18 {(FOTW - DTW)
- FOR -8, DIALL, DV = 0.65 {(FDTW - DTW)
O
RATIO OF DRAWDOWN VOLUME
TO TOTAL VOLUME (OY 1V}

Z CRTRBBIR, per.
O
w27 mg@

FIELD INSTRUMENTATION

CAUBRAYI% ﬂz

pmmé@uw
FIELD HONITORING \'larg %6 g

PURGE DATA I DISSOLVED | oxReD
TME OTW (R} | PURGE TEMP CONDUCTIVITY pH OXYGEN [TURBIDITY POTENT | SALINITY COMMENTS
RATE (ipm} <) e (d NTU. (mvY | (PSS}
B |7/2 098 /93] [ 97Y [70F 1 T% 1% ﬁ%% — | Srmer
O _\782 10,25 | | £. 958 | 2egE 78,6 |8 T 1GA0 |
520 17,46 10,28 06 [/ 27/ 1685 | 646D | Y Ser | ——
B30 D72 N ad (08| 1P 7wy | GlB0 | g0 | BED| ——
B0 2.7 02 (w80 | £33/ 207 | GLoo oo 9| —
852 1276 10,04 \pbt] y255 (679 eB00 (2,0 1P $0lms
520 (226 0K W0 | 1.967 |5-79] 55.7 |20 |vEH0] —
P10 1220 1097 VYopa | /7:2€ 109G &£7.2 | ows | 990 —
2o (770 10:9F (/o222 | /P78 12471 295 |ovo | LloR — SUSTEY ST DS
750 1770 079|072 @B 77 |66/ 6% 5 |09 890 |—
Y90 0.69 [9.35 0.7 | 2278 |éco| o2 baD o ot & e { By
5017 ¥ ﬁ.glgs" 576 2230 12,2875, o/
L/ LR BBl DT 77 )P 6 §Y ¥2.70 0.7¥, ¥ TNoLD g Se ST
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER HNUMBER METHOR REQUIRED
Q/ voc 52606 HEl, 4°C 3@ 40 mi glass vials [En
E_Vj/ svoc 8270¢ ¢ 2@ 1 ker amber glass =
1) ]
d TRITIUM LSC, EPA 006.0 c 1 @ 250 mi amber glass =
@/ CARBON-14 LSC, 01 » M50, 6C 1 € 250 i amver ginss [B/
@/ NICKEL-63 LSC, EERF HNO3, 1 @ 500 mi plasiic [E/
3 ]
O ™
g TIme Awer g 22 pd 02F T XRED g
el 1810 262 2.7Y st L HB ba§ 4790 g0 9.0 < 0O -
NOTES
A @ lSroskes 2 B2/ e
SAMPLED BY:
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USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL
i CABRERA SERVICES FIELD DATA RECORD
i RADIOLOGIGAL - ENVIRONMENTAL « REMEDIATIIN GROUNDWATER SAMPLING
PROJECT  USDA NADG Groundwater Meoltordng JOB HUMBER  03-3040.17_Task 2 DATE 5 !
MONITORING WELL 1D __Mial - (09 ACTIVITY TIME START /S171  Evp (1 0CO BoTTLETIME /70
FIELD SAMPLEID (O}~ fMA) =0 % GC SAMPLES GOLLECTED DU  ASSOCIATED TRIP BLANK T8 |
WELL DA'E'A DIAMETER ___@___LN_ WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT 1D NUMBERS
DEPTH OF WELL (D) {740 rFrees FiNAL DEPTH TO 245 mmes) SLADDER PUMP
WATER (FOTW)
INITIAL DEPTH TO (2. {g _FrEcs PERISTALTIC PUMP Gcog_ WP
WATER (DTW) DRAWDOWN DERTH e 2 z FY (BGS) ~
HEIGHT OF WATER LO - % FT {FOTW -DTW) SUBMERSIBLE PUMP
COLUMN (D - OTW] i
) ¢ ) DRAWDOWN VOLUME (DV) o : é GAL BAILER
VOLUME OF WATER COLUMN (vs  |.{s TlcaL - FOR 2N, DIAM., BV = 0.18 {FDTW - DTW) vsi fo .,
JFOR AN, DM = 0064 0TV FOR L DM, DY 008 (oA -OT oy bty Adby, (bt
. RATIO OF DRAWDOWN VOLUNE - /59
MINIMUM VOLUEIE OF WATER G,O ZGAL TOTOTAL VOLUME (DV ¢V}, FIELD INSTRUMENTATION
TO BE PURGED (PV = 3x V) &3 CALIBRATION DATE
PURGE DATA i DISSOLVED | ox-rReD
TIME DTW(R) | PURGE TEMP CONDUCTIVITY pH . OXYGEN [TURBIDITY ROTENT | SALINITY COMMENTS
i RATEM {deg C) {mSicem} / fuis: . al {NTU} [{11'4] (GRS
_’3{1'7 (-Gt 9-1:"“",,:\ e Beawn VWA,
152617.04l022 (o4l {.7987 705 [jo4.0 3.2 11942
19331441 (0.22[iL4) 14.78¢% ©.99.| _85.9 10.le 11537
BA0 1745 to.ap 4L 11941 [6ad | S4.¢ 1284 [123
1640 17.2p 020113211792 6.t | 0.8 (333 (/1577
W 1725 1o.20 1185 [ 1793 1690 | 7235 1251 [ %9
[00% 7.2 1020138 | 1.7&G [6:%9! 72.1 |13.8( 951
et 1733 10,20 |13.27 | /- 785 |¢.8¢ 1 @o& 1267 | 4200 A e N
025 | 2.88 (9.00 11148 14287 1682 | o 7.0% |2.53 L. oo| [VST | Sysmeer St £ A cans
. Mes3 1777 1020 (N2 | L77Y  16.8F| Se.00 |00 G727 | - | Maseimmes
Vg2 1792 0,90 178/ £273 . Yo.50 |00 |56 2 AL oI T ATt
G5B 245 10,00 |83 | 4 777 192 49, 20 10,0 | e AT FITHIH™S
SAMPLE ANALYSES ' BOTTLE TYPE!
METHOD PRESERVATION VOLUME SAMPLE
BARAMETER NUMBER METHOD 99%“
[ vee 82608 HeL4C 3@ 40 ml glass vials ‘
7 swoe 82700 £c 24 1 ler ambor plass =
0 [ "
& TRiTRIM LSC, EPAS06.6 ¥ 1. 250 ml ambar glags =t :
[T}, caraon-14 LSC, G048 H;30,, 4C 1. 250 ml ambor giase, = =
T nickeL-sa LSC, E2RF HNO3, 1 € 500 mi plastic g
O [
3 ]
I ]
3 ]
0 .|
RDTES
sameeen av: ML O ordrers
RECEIVED 8Y:




USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

FIELD DATA RECORD

CABRERA SERVICES
GROUNDWATER SAMPLING

A RADIOLOGICAL + ENVIRCHMENTAL » REMEDHMTION

PROJECT  USDA NADC Groundwalsr Monitaring JOB NUMBER  03-3040.17 Task 2 DATE

MONITORING WELL 1D M'gﬁ? ACTIVITY TIME  STARTSROD END 0240 BOTTLE TIME ﬁ%,

FIELD SAMPLE D (2 {-MuJ~ LD A ASSOCIATED TRIPBLANK T3 3

QC SAMPLES COLLECTED

a Eed
PIAMETER N EQUIPMENT ID NUMBERS

-FOR 4IN, DIAM., V = 3.65 X (U - DTW)

WELL DATA WATER LEVEL DATA (POST SAMPLE COLLECTION)
oEPTHOFWELL(0) /2. B Fr@es) FiNAL DEPTH TO 2:22% FT8GS) BLADDER PUMP ——
WATER (FDTW) $O ﬁz )
INITIAL DEPTH TO 287 Frees) PERISTALTIC PUME _ o/
WATER (DTW) orawoOWNDEPTH /. ¥ 2 £7(8GS) GRE LTI
HEIGHT OF WATER o2 = (FOTW - DTW) SUBMERSIBLE PUNP
COLUMN (0 -DTW) x> Bt =
DRAWDOWNVOLUME (OV)  * GAL paner V4 /é DEr Tl
VOLUME OF WATER COLUMN (v) § 200 AL ~FOR 2-IN. DIAM., OV = 0.18 (FDTW - OTW) GRS N Gl s
«~FOR2IN. DIAM.V & 0.18 x (D« -FOR 4N, DIAM., DV = 0.65 (FDTW - DTW) FELD MONIYORING ’

RATIO OF DRAWDOWN VOLUME a 4 (//

¢ )!?é?msmgucn =

480

MINISAUBS VOLURE OF WATER TO TOTAL VOLUME (OV /V) FIELD INSTRUMENTATION

TO BE PURGED (PV = 3% 927 o, CALIBRATION DATE,
o rvaiall O ey .
PURGE DATA l DISSOLVED 1 OX-RED
THE | DTWm Rz:gg:@ 'rauz cou:g}ccmnw H OXYGEN _ [TURBIDITY pc;sm SALINITY | COMMENTS
80 \2.871.20 | JI | 7382 |02 £le0 \B.90| %D ——t Syt
o3 1833 hov (437 L3P/ 203 | tojo |6587]38 8% ——
2800 w8 F) oD /160 [ LFED 1499 ] 40.40 D79 \ofige] _
o830 9.0 | /8" L pda | 1. 407 o 86 | 56,90 FZRCT N 3
OO NG 48 Loy M TR L St 2 1676 | S0 L7 e
00y 19.96 | S8 W72 | S |goz2 | S2.50 /e LN | JEL QP 67 Egdad
G 997 /8 085 )30  16.73 | Yb-60 o9 >
20 729128 VooV |/ 528 6o | KD [ oF | Fure SArOE.
% 1.
SAMPLE ANALYSES BOTTLE TYPES
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER. R NUBIBER METHOD, BEQUIBRED SOMECTED
voe 82508 HCIL 4°C 3 @ 40 ml glass vials %
soe 3210C 4°C 2 @ 1 et ambet glags
= ’
ITIUM LSC, EPA B08.0 +C 1@ 250 ¥ amber glass (A
B/I:RBON-N LSC, C-01 HS0,, 4°C + @ 250 mi amber glass Ef .
L= NICKER-83 LSC, EERF HNO3, 1 & 500 i plastic BZ(
[
] [
1 |
0 M 5
| e, FI3.20 anti I
NOTES \-"“-"“\/\-—..._.:-’/
SAMPLED BY:
RECEVED BY:




USDA NATIONAL ANIMAL DISEASE CENTER

SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL

FIELD DATA RECORD

CABRERA SERVICES
GROUNDWATER SAMPLING

% RADIOLOGICAL + EMVIRONMENTAL - REMEDIATION

PROJECT  USDA NADC Groundwater Monftoring JOB NUMBER  03-3040.17 Task2 DATE _‘_)l_Z,_Q_(_Qi’_
MONITORING WELL 18 __VA W@: { [ acrvirymme sTART 0155 END porneTME OB DO
&1- LW - | .
{FIELD SAM?l?W QCSAMPLES GOLLECTED _ MY ASSOCIATED TRIP BLANK TeR
WELL DATA DIAMETER __ 2. IN. WATER LEVEL DATA (POST SAMPLE COLLECTION) | * EQUIPMENY ID NUMBERS
"*,,__/
DEPTHOF WELL(D) 12 B9 rFrises) FINAL DEPTH TO 12 Ky Frecs) BLADDERPUMP __
WATER (FDTW) 7
wmaLoErTHTo D1 Y rrees) PERISTALTIC PUMP
WATER (DTW) DRAWDOWN DEPTH Z 4D rFipss & @G\)«TL
HEIGHT OF WATER »6 FT {(FOTW - DTW) SUBMERSIBLE PUMP r——
COLUMN (D -DTW)
DRAWDOWR VOLUME (V) © * 241 gmy BALER dedicate L
VOLURE OF WATER COLUNMN (v} f« Z l GAL - FOR 2N, DiAR., DV = 0,18 (FOTW - DTW}
~FOR 2:IN. DIAM., V = 8.18 % (O - DTW) -FOR &IN. DiAM., DV = 0.85 {EDTW - DTW) FIELD MONITORING __ —""
«FOR 4-iN, DIAM., V = 0.65 x (D - DTW) INSTRUMENTATION
: RATIO OF DRAWDOWN VoLUvE (O 2§
MINIMUM VOLUME OF WATER  +0s Saar TO TOTAL VOLUME [OV /) FIELD INSTRUNENTATION
TOBE PURGED (PV = 3x V) CALBRATION DATE
BURGE DATA ] DISSOLYED [ Ox-RED
TIME | DTW(R} | PURGE | TEMP | CONDUCEVITY | pH OXYGEN  [TURBIDITY POTENT | SALNTY| COMMENTS
RATE (ipm) ) {mSfemn) ma} oy 1 vy | pss
0255 1% T o4y
o0 6:2 heain Sowplin
0% loX i 07 mﬁn,‘dldre m@?ﬁk
ﬁﬁép e, o0 8 gt [<aninlvag ol deul o dewed AT T
A el L Aponsisaadely S U dal of ltoal wias pumpedd
i QLK e ot suvgel (dek Yhedbbe, ~Hae doe0d ciselat dlag
oapany |- ‘ 8 J
A)
SAUPLE ANALYSES BOTTLE TYPE!
METHOD PRESERVATION VOLUME SAMPLE
SARAMETER NUMBER NETHOD REQUIRED
B2 wvoc 82608 HCY £°C 3 @ 40 mi grass viols &
3" svec 8270C e 28 1 ftoe amber glass &3
] ]
B twirum LSC. EPA 908,0 5C 1 @ 250 ml amber glass =
» [ carBON-14 £SC, C-01 H;50,,4°C 1@ 250 ml amber glass
54 nickeLes LSC, EERF HNO3, 1@ 500 m plastic %
[
O O
Cl 3
] ]
| L]
o (o revacge) gl
- . . : P
Dioe o dnaliliy 1o r}%da,e gropey Lposs éKM
V\) } SAMPLED 8Y: <
0 GMC\A‘“g RECENVED BY:




USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT

FINAL

CABRERA SERVICES

¢ RADIOUOGICAL » ENVIRONMENTAL + REMEEIATION

FIELD DATA RECORD
GROUNDWATER SAMPLING

u

PROJECT

USDA NADC Greundwater Monltoring

i##@—/t—

MONITORING WELL1D_ M)~ | 2
FIELD SAMPLE ID ()} - M- {72

QC SAMPLES COLLEGTED &g

JOBNUMBER  03-3040.17 *raskg?'
; » -

ACTMITY TIME START 0915 Enp

™
(“;

;; .fz,( BofTLETniE _v'.

WELL DATA DIAMETER

~FOR 24N, DIAM., v-o'mx’lo oW
-FOR 4-N. DIAM., ¥ = 0.85.xtR ~ DY)

MINIAUM VOLUME OF WATER 4-

2 w

WATER (OTW) WP N
,,/_gﬁi_ri ,
COLUMN (D~ o-n.;ﬁ-»v ‘o

VOLUME OF WATER COLUMN (v; Bt 5 GAL

i

L I
Y
WATER LEVEL DATA {POST SANPLE CQLLECTION)

" DRAWDOWN YOLUME (DV}

DEPTH OF WELL (D) s FTBGSI 1 FNALDEFTHTO 17.69 e ees:
oK e | L MWATER (FDTVW)
INFFAL DEPTHTO .00, £ _FT(86s)... :
% . prawoownoerH .11 Frsss
HEIGHT OF WATER (FOTW - DTw)

I-ﬁj’{(;m.

~FOR 2+i, DLatd., OV = 0,16 {FOTW - OTWY;
- FOR 4iN. DIAM,, DV = 0.65 (FOTW - DT‘Q’) Y

RATIO OF DRAWDOWN VOLUME &« §;

BLADDER PUMP

PERISTALTICPUMP _{p {D

SUBMERSIBLE PUMP

BALER cledie &‘:—Cﬁ(

FIELD MONITORING 1 249
. INSTRUMENTATION

e

TRITIUM
CARBON-14 »
% NICKEL-83
0
]
]
|

GAL TO TOTAL VOLUME (DV / V) -+ k. PHIELD INSTRUMENTFATION
TO BE PURGED {P¥ = 3x V) G CALIBRATION DATE
PURGE DATA _ DISSOLVED fOXRED |
m&"‘ DIW(R) | PURGE l TEMP | CONDUGTIVITY:|. 4o gH, OXYGEN  [TURBIDITY POTENT | SALINITY|  COMMENTS
RATE {lpm} _{dea C) (mSiem) s gty 1 (NTY) | (mv) 3 (PSS
ocus (192 e . - - Leosn pDlinge
0 TR R310.2419.70 | 3. 41OWOUB 5.5 17404 1 72.0 [
42812, 54 0.2 190 |3 20 Vo ul | %7 (953 4.1
048410,220.24 19.591 3. 351 5l 2] 49,3 o1 2T
4R ) 221024 19491340, % i uY 52.% 1104|780
09s¥|125¥10.24 1958 1% 6,37 (6311 49,77 147 [ 0.2
100711125410.24 19931 3,557 Gl 47.4 K40 | 997
1217114501024 139 3. 400 |6¢.c8] 48 3 |45 745
1025 [[4.92 ey
401642 >
Catnolebest [Sampive T
SANPLE ANALYSES | n\ ood R sowew;‘r‘\épe) B
. HETH RESERVATION ‘§ .
voe 82608 HCL4%C 340 miglase vidlE T4
" svoc s210¢ ¢ 2@ 1 Merambergiess
LSC, EPA 206.0 £ \@.Somlar;barqlss )
LSC, G031 Hz80,, 4°C f@ZﬁOMﬂmmfgla@ s
LSC, EERF HNOZ, 1 @800 m ms& o

@ 10 40 - conld not

Vs

1:%“45 pusmp 0 5% gn weld OKSN\g

SAMPLED BY!

do to degtn of Lorkip itk T
extended tulor o o\%@%w by i é&wu,/

RECEIWVED BY;

A 7

“é'

Rod o fuen 38 o
e

f;ef
%« Jéw\a,@ sample bitle (Ni-03)

€ MiAwkEs o ob

Wiy tU\MAﬁb\

Note, FCN’M C,o;\' V\SfﬂV\oBS\"s“L AS CAn e Seen ‘0\;\ pAw pfm*‘S



. USDA NATIONAL ANIMAL DISEASE CENTER
SITE 1 - GROUNDWATER INVESTIGATION REPORT , FINAL

APPENDIX F
Laboratory AnalytiCal Reports
F.1 - May 2004 Sampling Event
Quarter 1 analyses are éontained in two sample delivery groups (SDGs).

= SDG 1 contains results from MW-1, MW-8 and MW-9. SDG 1 bégins

B on the next page.

. | | |

| SDG 2 contains results from MW-1, MW-2, MW-3, MW-4, MW-6,

-~ . MW-7,MW-10, MW-11 and MW-12. This SDG beglns on page 720 of

the pdf document.

(Enclosed on CD)

i
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