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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-0024DO17 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 concern 
(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 (CABFERA, 
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 weIls. Two 
additional sampling events will be conducted to supplements existing groundwater analytical 
data for the purpose of refming 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 pglL to 1,900 pg/L. There is no federal drinking water standard for 1,4-dioxane, 
however, there is a USEPA advisory level for lY4-dioxane of 3 pg/L. A standard for lY4-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 lY4-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-O024/DO 17 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. I 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 Histoly 
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 Keamey 
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 (Iowa 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 (yd3). 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. 
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I 1.3 Conceptual Site Model 

1 
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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. I 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 By 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 Sur$ace 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, 198 1) 

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 
till). 
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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 Slunk River valley (Ames, 2004). 

A well-location search of the Iowa 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 fiom 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 (Iowa Method LA-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 stoim- 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 ft/min (or 3 x d s ) .  This value is 
within the expected range for silty clays. The groundwater gradient was approximately 0.008 
Nft (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). 
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Radionuclide Name 

H-3 Tritium 

C-14 Carbon- 14 

Ni-63 Nickel-63 

FINAL 

Half Life 

12.3 years 

Principal Modes of Decay 

p (0.0185 mega electron volt (MeV) 

5730 yr p (0.157 MeV) 

100 yr /3 (0.0669 MeV) 

1.3.5 Contaminant Source Zone 
ROPCs and COPCs suspected or confilmed to have been components of waste buried at Site 1 
are listed in Tables 1-1 and 1-2. 

Chemical CASRN 

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

Xylene 1330-20-7 

Benzene 171-43-2 I 

Lead 

Ethyl Benzene I 

7439-92-1 

1 -4 

Cyanide 

Toluene I 

57-12-5 

I 108-88-3 

Formaldehyde 50-00-0 

PPO 92-7 1-7 

POPOP I I 1806-34-4 

Information 

Scintillation coclctail component 

Scintillation cocktail component 

Scintillation cocktail component 

Laboratory Chemical 

Lead Shield Pigs 

Laboratory Chemical 

Laboratory Chemical 

2,5- Diphenyloxazole 
(scintillation cocktail component) 
2-(5 -Phenyloxazo le) Benzene 
(scintillation cocktail comDonent) 
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- Radioactive- and organic solvent- containing waste vials and bottles were disposed into unlined 
trenches at Site 1 from 1971 through 198 1. 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 4Oyd’ 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 72yds3 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 m a .  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. 
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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 BoringMonitoring 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 241-1. OD. The screened 
intervals of the wells are fiom 5 A to 15 A bgs. The sand pack was emplaced from 
approximately 4 A. 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-fiee detergent, 
followed by a steam washer and a distilled water rinse. Drilling tools and other contacting 
equipment were decontaminated between we11 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 14th, 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 
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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 pliase-separate layer. Groundwater samples were 
obtained from the monitoring wells during the period of May 17'h through May 20rh, 2004. This 
initial round of sampling of newly installed and existing monitoring wells serves as a baseline for 
seasonal sampling events. 

Low-fl ow 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 (OW), 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. 

Volatile Organic Compounds 
Semivolatile Organic Compounds 
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 LocationDClevation 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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Northing 1 Easting (ft) 
(ft) 

1 Well ID 1 

extrapolated using triangulated distances measured with an engineering tape. Coordinates and 
elevations of the top of casing are provided in Table 2-1. 

Top-of-Casing 
Elevation 

Table 2-1 : Monitor Well Coordinates 
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3 GROUNDWATER MONITORING AND SAMPLING RESULTS I 

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 A 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 loft 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 fi-om 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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Analytical Method 

Units 

USEPA MCL * 

FINAL 

--- --- 
Acetone Chloro- 1,4- Methylene Tritium Nickel-63 Carbon- 

SW846 SW846 SW846 SW846 EPA DOE EERF 
82608 82608 8270C 82608 906.0(m) STL-RC- C-Of-? 

P M -  Pg/L PS/L pCi/L pCi/L pCi/L 

n/a 100 nla 5 20,000 50 2,000 

benzene Dioxane Chloride 14 

0055 

Aqueous concentrations of this analyte were present in concentrations ranging froin non- 
detectable (at MW-08) to 1900 micrograms per liter (pg/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 I;. 

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). 
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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 1,6dioxane, however, there is a USEPA advisory level for lY4-dioxane of 3 pg/L. 
A standard for 1,4-dioxane has not been established by the State of Iowa. 

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 (Le,, 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. 1,6Dioxane 
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, 200 1). 

4.2 Conclusions 

No radionuclides or previously reported cheniicals 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 50 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 lY4-dioxane, as 
summarized below: 

California: 3 Pg/L 
Florida: 5 I.lg/L 
Maine: 70 

Massachusetts: 50 pg/L 

North Carolina: 7 p g L  
Michigan: 85 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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Table A-1: Groundwater Chemical Analytical Results - April 26,2000 

Monitoring Well Number 
Analyte 1 MDL I MW-1 I MW-2 I MW-3 I MW-4 I MW-5 



I 

Sample Location 

Blanks' Baseline 
(MW-5) Post-Remed 
MW-I Baseline 

Post-Remed 
M W-2 Baseline 

Post-Remed 
MW-3 Baseline 

Post-Remed 
MW-4 Baseline 

Post-Remed 
MW-6 Baseline 

Post-Remed 

I 1 I 

H -3 C-I4 Ni-63 
Result Uncert MDC Result Uncert M D C ~  Result Uncert MDC 
(pCilL) ( 2 4  (pCilL) (pCilL) ( 2 ~ ) ~  (pci/L) (pci/L) (20) (pCilL) 

(pCilL) (pCilL) (pCilL) 
-140 230 380 90 270 440 -1 .o 3.5 6.0 
-30 210 360 90 1 I O  180 -6.5 4.7 7.6 

-230 220 380 -50 270 440 -1.3 2.2 3.7 
-80 21 0 360 80 110 'l80 -6.7 4.1 6.4 
-30 220 380 130 270 440 0.1 1.5 2.5 
-40 21 0 360 90 110 180 -3.1 4.3 7.1 
-250 230 380 30 270 440 -1.5 2.2 3.7 
-2 0 21 0 360 170 12.0 180 -3.8 4.6 7.7 
-70 220 380 -1 00 270 440 -0.1 2.7 4.5 
-1 0 21 0 360 20 I 1 0  180 -4.4 3.9 6.3 
-1 60 220 380 -40 270 440 -1.6 2.7 4.5 

5.3 8.5 _ _ ~  - 30 21 0 360 180 120 180 -7.6 

I I i 1 I i I 
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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, clarifl 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 
perfoniiance 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 I - State the Problern 
Problem Description 
Radioactive- and organic solvent- containing waste vials and bottles were disposed into unlined 
trenches at Site 1 fi-om 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 40yd3 buried with a total radioactivity of 250 niCi, 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 I-f t  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 - Identii, 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 froiii 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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Radioisotope of 
Concern’ 

FINAL 

Analytical Laboratory 
MCL Required MDC 

(pCi/L) (pCi/L) 

Detennine 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 

Gross Alpha 
H-3 
C-14 
Ni-63 

Collect groundwater samples from locations to the northwest and north of the foniier 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 0.0 1 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 detennine 
whether any trends in groundwater quality are noticeable. 
The minimuin 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 I11 quality review. 

15’ 1.5 
20,000’ 2,000 
2,000~ 200 

5 o4 5 

Analytical Laboratory 
Chemical of PRG’ MCL3 Required MDC 

Benzene 0.34 5 0.2 
Ethyl Benzene 2.9 700 0.29 

Toluene 720 1,000 72 

Concern’ IlrgLI ( P E L )  (pg/L) 

, Total Xylenes 210 10,000 21 

Notes 
1. 
2. 
3. 

4. 

As determined by the IRA Work plan. 
Stated in 40 CFR 141.66, effective 12/03, Table A 
Stated 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 I5 I .66(d), effective 12/03. 4 nireidyr limit as specified in Table LV-2A and IV-2B of EPA76 and io Table 3-3 of EPAOO 
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Analytical Laboratory 

I .  
2. 
3. 
4. 

As determined by the LRA Work plan. 
source: EPA Regioii 9 PRGs Table, 10/01/02 
source: National Primary Drinking Water Standards, July 2002: EPA 81 6-F-02-013 
This goal or level does not exist. 

Step 4 -Define tlze 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 hrther 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 geosysteiii and affect groundwater flow 
direction. 

Step 5 - Develop the Decision Rules 
Primaly 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 iiionitor 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 iiiaintain 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 inay be considered for no 
hrther 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 foiward. 

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 malung a decision error are biased towards collecting additional inforniation. Decisions based 
on contaminant concentrations must factor in the reporting uncertainty and method detection 
limits. 

Step 7 - Optimize iJie Design for Obtaining Data 

To the extent practical, the design for collecting data presented in this Work Plan has been 
optimized to achieve the stated DQOs. These data will be used to refme 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 modified 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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F i n a l  R e p o r t  
S a m p l e  R o u n d  3 
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Round 2 

S a m p l e  R o u n d  2 
3 months  after 

Round 1 

S a m p l e  R o h n d  1 
48 hours after 

wel l  instal lat ion 

Ins ta l l  W e l l s  
6 wells: 
I in SZ  

2 upgradient 
3 downgradient 

C h a r a c t e r i z e  
G r o u  n d w  a te r 

Flow D i r e c t i o n  
Measure water levels & 
confirm well  p lacement 
with P M  & Tech Lead 

before instal l ing 

- - - - _ - - - -  

_ _ _ - _ _ _ _ _ _  
P l u m  e D e l i n e a t i o n  

C h a  ra  cte r i z e  
G r o u n d w  a te  r 

- - - - - - - - - 

Evaluate wel l  coverage 

S u bm it Q u a r t e r l y  
R e p o r t  

(submit  before 
Round 2 Sampl ing) 

C h a  r a c t e  r i z e  
G r o u n d  w a te  r 

- - - ^ - _ - -  - 

Evaluate wel l  coverage 

S u b m i t  Q u a r t e r l y  
R e p o r t  

(submi t  before 
Round 2 Sampl ing)  

boundary wells 
’more delineation needed 

C h a r a c t e r i z e  
G r o u n d w a t e r  

- - - - - - - - -  
F l o w  D i r e c t i o n  

Go nfirm de tin e a tio n 

_ _ - _ _ _ - _ _ _  
P l u m e  D e l i n e a t i o n  
confirm del ineation 

S u b m  it Q u a  r te  r l y  
R e p o r t  

evaluate wel l  coverage 
If al l  wel ls c M C L s  
recommend Final  

Report  

D iscuss  Site History 

Update Conceptual  
S i te  Mode l  

D iscuss  nature & 
extent 

If al l  wells < M C L s  
recommend closure/ 

abandon wells 

Decis ion Flow Diagram U S D A - N A D C  I Si te I Wells 

Figure C-1: Decision Flow Diagram 
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Depth 
in Feet 
1-14' 

15' 
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* . 8 -  7 

. SQIL BORING LOG 8 MONLTORIMG WELL CONSTRUCTION DIAGRAM 

3 
a 

Depth 
in Feet 
,iU-4' . 
._.. 

We1 t ConstrutIan 
Details 

- 
No.. 
DEPTH 

- 
1 - 1.: 
2 - 2.2 
3 - 32 
4-42  
111 

I)' 

02 ppm 

0.2 pgm 

0+4 ppm 

0.4 ppm 
5' 
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Project N m  kojcctNumbcr 
Ames NADC GW Site 1 03-3040.17 

Drilling Compny Dnllcr Ginund Elcvdtiun 
Rewerts Well Co. Justin Rewerts 

SIMCO HSA 8.25 in. 5/11/04 1035 hrs 
Drilling Eqtipmcnt Dillbig Method Bsrcholc Dimtcr Datdlimc Drilling Startcd 

FINAL 

Location Notthing: 
EaSti1g: 

Site ID 
Site 1 

Total Dilkd h p t h  
15 ft. 

E a t f l h  Total BpthRcnchcd 
5/11/04 1115 hrs 

Type of Sampling Dcvicc Watcr Lcvcl (bgs) 
First FWl 

N/A 
Sanpk H a n m  

Twe tkivinr W t  Drcp 

LcationDcsaiptiai (includcskctchin f d d  lopbod0 

Hydrogcologist &ckd by/Eate 
K. Nelson 

D s C r i p t i C i l  

(imh&litblogy,grain sizC, sorting, qularity, Minrcll color me& 
notation, mincrology, Mdiig, plzticity,dcmity, comistcncy, e k a s  

zpplicablc) 

0-3' Topsoil Black F/M sand & silt to clay 
organic fibers throughout 

Silt, clayey, plastic, black, woody fibers 3-4' 

Sand, silty, w/ clay, olive grey. Multiple highly 
oxidized zones throughout. Trace fine gravel 
to coarse sand. Distributed evenly throughout. 
Organic fibers distributed throughout. 

4-12' 

12-15' Fine sand and silt, dark grey. Some clay. 
Stiff. Trace gravel throughout 

bottom of boring 15 fl 

Rcmdts 

(Inclidcallsanipktypffi &@th da 
organic vapcr m u r c n r r t s ,  a) 

PID: 0 ppm 

PID: 0 ppm 

PID: 0 ppm 
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Projtxt Nanx Projcct Nwbcr LTCCODE (ERPIMS) 
Ames NADC GW Site 1 03-3040.17 n/a 

Dnlling Company Drillcr Gmrd B c m i m  
Rewerts Well Co. Justin Rewerts 

simco HSA 8.25 in. 511 1/04 
Drillirlg Ep ipmm Mlling Medid Bomlalc Di'mta D a f i n r  Drilling Stancd 

FINAL 

Lmtbn Northing: 
Easing: 

SitcID 
Site 1 

Tom1 lxlllcd Bpth 
15 ft. 

&itOiix: Toorl Epth Rcachcd 
511 1/04 

BO~CIIOIC 1D: M W -8 
Shoct L o f l  

Type of sampling Dcv'u 

salrple Hammr 

Twe Divine Wt. DXQ 
NIA 

warn bvcl  (tlg) 

Fi m Fml 
Hydrcgcdcgist Qrckal b$&itc 

K. Nelson 

(0 Dscriptiai 

8 
- b 
m zpplicablc) 

( I i r l u ~ l i t ~ l o g y , g m m s u c ,  sating, at@gulnrity, Mine11 da w m &  
nslatioq mincmlogJ, kddirlg, pisticity, dnsity, comistcncy, cIc.,as 

0-4' Topsoil Black F/M silt, sandy , increasing 
sand wl depth. Sharp contact. 4" seam c. 
sand. organic fibers throughout 

I 

4-1 1.5' Olivs gray mottled sand & silt clay & F/M 
gravel throughout: oxidized horizons 
throughout but more common with depth. 

11 5-15' Dark grey silty clay with trace to some F/M 
sand & gravel thoughout. Dense, stiff (Till) 

Rcmlks 

PID: 0 ppm 

PID: 0 ppm 

PID: 0 ppm 
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RopCt Name 
Ames NADC GW Site 1 

Project Nuilber LTCCODE (ERPIMS) 
03-3040.17 nla 

- ~ 

Dnlling Company 
Rewerts Well Co. 

Tomi billed Cepth 
15 ft. I Dnller Ground Elevauan 

Justin Rewerts 

Dnlling Eq~ginent Dnlling Mehcd Borehole hariieler 
simco HSA 8.25 in. 

Datdliiile Drilling S t a i d  
5/11/04 

~ 

Remrks 

Type ofSarnpling Device 

N/A 
Sailple b i m w  

Twe Lxdm Wt Drq, 

( Inc ludeal lsar~et~es&depth cdcr 
orgmk wpcr imsureixents etc) 

PID: 0 ppm 

Water Level(bgs] 

Fi d Fina I 
Hydmgedcgisl Checked by/L%te 

K. Nelson 

PID: 0 pprn 

z 
a V 
i5 z 

I 

I, 

I! 

PID: 0 pprn 

DesClipiiCn 

(irclu&litlalqy,gnin size. swing, angularity, Mtnxll cdcx rare& 
mation, minerology, tedding, plmtcity,deiaity, coisistency, e*..@ 

qiplicable) 

0-2' Topsoil Black sandy silt to clay stiff 
organic fibers throughout 

2-10' Olive F/M sand & silt, tr. F/M gravel, tr. 
clay A+ 6' bgs - lens (4" thick) of M/C 
sand & F grawl (SAT). C gravel below 
this zone, poorly sorted. 

sandy silt, clay stiff, dense. Tr. fine gravel - 
med. sand, poorly sorted. 

10-15 (Contact unclear due to recovey) Dk grey 
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BoRl[NGLOG 
BorchoIcID: MW-10 
Slcct L o f  _2_ 

h j c a  Nanr Project Ntnnbcr 
Ames NADC GW Site 1 I 03-3040.17 

LTccoM.(ERPIMS) 1 n/a 
I I 

Dnllirg Conlpany Dril k r  Gmnd €~cmticn 
Rewerts Well Co. Justin Rewerts 

Drillirg Equipmm Ixilling Mcthd Borcllok Diamctcr Dab9Tii: Dnllimg Startcd 

simco I HSA 1 8.25 in. 1 5/11/04 

S i c  ID 
Site 1 1 

Total Ikilkd Dpth 
15 ft 

[Btfl imc Tobl Dqth  Reachcd 
511 1/04 

Typc of Sampling Dcvicc I Watcr Lcvcl(b@) 

First Firm I 

Hydrogcdcgist Qrckai byfhtc 
K. Nelson N/A 

Sanpk Hmmw 

i-wc IXidlE wt Drm 
Lccation Dcsc~$im (incltdcskctchin fk ld  logbock) 

D2SCliptiFn 

(Includclithology, grain s k ,  s a t h ,  q i l a i t y ,  Mmmll cdor mm& 
motion, minemlogy, M d n g ,  plisticity, dcrsity, corsisency, ct . ,as 

rpplicablc) 

0-2.5’ Black sandy silty w/ clay; some organic tr F 
2.5-14’ gravel (granitic, qtz) grades to oliE SANDY 

SILT; gravelly zone @ 4.5’. (completely 
weathered granitic); oxideized zons 
thoughout (sandier than other locations at 
this interml) 

14-15’ Dk grey silt & clay w/ F sand; tr. C gravel (Till) 

bottom of boring = 15’ 

* gravels include shale clasts, qtz 
& granitic 

Renarks 

(InclldcalIsamplctypcs&dcpth do 
organic Wp- m u m s .  CE.) 

PID: 0 ppm 

PID: 0 ppm 

PID: 0 ppm 
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Drilling C n n y y  
Rewerts Well Co. 

Ames NADC GW Site 1 
Fmjcct Nanr 

Drillcr Gmird Elcmticn 
Justin Rewerts 

BORINGLOG 

Drilling Eyipmcrd tailling Mcthcd Borchdc Dimtcr 
simco HSA 8.25 in. 

Lcxation bbblthing: 
&sting: 

Dn~Ti imDnl l i i~Statcd 
5/11/04 

Type of k $ m g  Dcvicc Watm Lcvcl (by;) 

Firs fiml 

Hydiq@.ogist chakcd by/lste 
N/A K. Nelson 

Sanple tEMnrr 

,Twc Mdw wt DKT 
LocationDercripCcn (imlidcskctchin fcld lo&ud<) 

~ Toe1 lxillcd Dgth 
15 ft. 

h t f l i m c  Total a p t h  Rcachcd 
511 1/04 

Ikscripticn 

(Inclu&lith~lcgy,grainshc. s a t &  angilarity, M ~ i ~ l l  color m& 
mtatioQ ininmlogy, hxidirg. plzsticity, dcmity, coishtmcy, ctc., as 

,pplicablc) 

O-'.' 

'53' 

Black soil organic F sand & silt. Grades to 
olive sandy silt, tr to some 
F grawI/ C. Sand - sand increases wl depth 

Olive M sand & silt; tr. C. sand/F gravel 
(weathered granitic); tr. Organics to clay 
grades to 

gravel stiff deuse (TILL) 

3-13.5' 

13'5-15' Dk grey clay & silt: some F/M sand & F/M 

bottom of boring 15 ft 

Rcnnlks 

(Includca1lsarryllctpxg:bspth d o  
orguiic mpar nrasiircmas. ctc.) 

PID: 0 pprn 

PID: 0 pprn 

PID: 0 pprn 
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Rcnndts 

~ncldcnl l  s@e tpcs &&pth cdcr, 
orpanic MPU rmasurcmns ac.) 

PID: 0 ppm 

FINAL 

, 

BORINGLOG 

Hydiv:colc& amkd by/btc 
K. Nelson N/A Sanplc ltvmrrr 

Tmc hivim! wt Dm, 
LocationDescriptim (incldcsketchin fEld logbock) 

1 Project Name 
Ames NADC GW Site 1 

Drilling Company 
Rewerts Well Co. 

Project Nmbcr LJCCODE (rnIMS) 
03-3040.17 nla 

Justin Rewerts 
Drillcr Gmind Dcvatim 

Sitc ID 
Site 1 1 

Dnlliz Eplipmcllt 
simco 

[ Z l t f l i  Tom1 EpthRcachcd 
511 1104 

hilling Mcthcd Eb~hic Cimtcr DaWIimDlillirptStartcd 
HSA 8.25 in. 5/11/04 

TypeofSampling Dcvicc 

Dxoivtiai 

Watcr Lcvcl @ps) 

Oncludclitblcgy,gmin sizc scrtirg, agularity, Muixll cdn m& 
nohtion, mii~mlogy, Mddiig, +ticip,dcmity, comisrcncy, m.,a 

zpplicablc) 

0-3' 
34' 

4-7' 

Topsoil Black organic M sand, tr. silt 

Black organic sandy clay w/ woody fibers 

M grey silty sand (F-VF); some clay, 
slighty plastic 

Olive F-M sand and silt; tr. Gravel (up to I:, 
subrounded) and C. sand throughout. 

12-15' Dk grey silty clay wl tr. of sand & FIM gravel 
V. dense slight, plastic (TILL) 

7-1 2' 

bottom of boring 15 ft 

PID: 0 ppm 

PID: 0 ppm 
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WELL CONSTRUCTXON DETAILS AND ABANDOXMENT FORM 

/ 
DRILLING TECHNIQUE H 6 * sf wc? (4 TYPE OF BENTONITE: 
AUGER SIZE AND TYPa IW fh  h , Z ,  ‘h AMOUNTBENTONITE 

I ’  n ” 
BOREHOLE IDENTIFICATIQN: - TYPE OF CEhENT: 
BOREHOLEDIAMETER: c* 8 ifidt.d AMOUNT CEMENT USED 
WELL IDENTIFICATION &qw&q GROUT MATERIALS USED: 

I 

WELL CONSTRUCTION COMPLETE DATE: 

SPECIAL CONDITIONS SECURITY CASING 
(describe and draw) -,VC-- Z.32$+  

CASING LENGTH ABOVB ____I_ 

DIMEh3ON QP COXCRETE PAD ’ ’ 
GROUND SURFACE (REFERENC6 POINT) 

W” 

(. 

BENTONITE SEAL 

- DEPTH TO TOP OF FILTER PACK -5. 

-DEPTH TO 70P OF SCREEN - 
sc 

DENHTOBASEOP WELL 

BOREHOLE DEPTH 

SAND LENGTH CELLAR z-L -cecI. 

0.C‘ 

NOT TO SCALE 
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WELL CONSTRUCTION DETAILS & i  ABANDONMENT FORM 

-0.3' 
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WELL CONSTRUCTXON DETAILS AND ABANDONMENT FORM 

SAND CELLAR 

GROUT I 

NOT 7 0  SCALE 
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WELL COKSTRUCTION DETAILS AND ABANDONMENT P O W  - 

TYPE OF CEMEbT. 
A M O W  CEMENT USED: 

BUREHQLE IDENTIFICATION: - 
WELL IDEE'TIFICATION PA W - ( 0  GROUT MATERIALS USED: r~ A 
BOREHQLE D I A i " E R  A ,A 

NOTTO SCALE 
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WELL COKSTRUCTION DETAILS AND ABANDONMENT FORM 

SPECIAL. CONDITIONS 
(describe and draw) 
SPECIAL. CONDITIONS 
(describe and draw) 

E 

I M O N I T E  SEAL I M O N I T E  SEAL 

f:';-lf FILTERPACK 1 f f:';-lf FILTERPACK 1 
- - r . 1 1  - 

3 

-a#---- DEPTH TOTO? OF SCREEN 

HOT TO SCALE 
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WELL CONSTRUCTION DETAILS AND ABANDONRfENT FUR% 

I I  

1507 TO SCALE 
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I , 
-1 

APPENDIX E 

Well Development and Groundwater Sample Data Sheets 

E.1- May 2004 Sampling Event 

L 
J 



.- 

I 

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

FtELO DATA RECORD 
GROUNDWATER SAMPLING 

PROJECT USDA NADC Gmundwtcrr Monilocing JOB NUMBER 053040.17 Task 2 

MONITORING WELL ID k) 0 ACTWIN TIME START 11% END BOTTLE TIME 3 4 2 
'IELD SAMPLE ID k) -0 1 QC SAMPLES COLLECTED /d6 ~ ASSOCIATEDTRTP BLANK 1 
--*ll*Ic-r . .  I I 

EQUIPMENT D NUMBERS 

BLADDER PUMP 

PERISTALTIC PUMP 

SUBMEf?SIBLE WMP 

MlLER 

.-cL 

2 ky  
/ 
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_ _ _ _ _ ~  

PROJECT USDA UDC ~ r o u ~ w S l e r  Mondoring 

MONITORING WELL ID M& J2 ACTlVlTY TIME START f 5 0 0 END B0rCl.E TIME /3 

FIELD SAMPLE ID p \ -M~J- f i  'ilc QC SAMPLES COLLECTED hj  4 MSOCIATED TRIP BLANK -r?3 2 

JOE NUMBER 053040.17 Tssk2 DATE 5- 

% IN I WATER LLfVeL DATA (POST SAMPLE COLLECllON) I EQWMENT ID NUMBERS WELL DATA 0- P 
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CABRERA SERVlCES FIELD DATA RECORD 
RNYlOLOGlCAL * ENYIRONMWTAC * * F ~ ! A T I Q N  GROUNDWATER SAMPLING 

PROJECT USDA NADC Groundwater MDntlonw JOB NUMBER 03.3040.17 Task2 DATE @5-&/& 
ACTWIN TIME STARTNK END /@ BOlTLE TIME fd :08 

FIELD SAMPLE ID Mu) *o 3 QC SAMPLES COLLECEO hh4 ASSOCIATED TRIP BLANK Ti 2 
WELL DATA WATERLEVELDATA (POST $ W E  COLECYION) EPUPMENT ID NUMBERS I 

COLUMN (0 - UTW) 
VOLUME OF WATER COLWLW Rr, /B W 

-FORl.B\LDtAhd,V~O.tBx(D-DTW) 
-FOR &IN. DfAM, V = 0.65 Y (0 - O W )  

h%lNlhWM VOwlrlE OF WATER 
TO BE PURGED [pV* 3 1  V) 

v+/ GAL 

3 @ 40 rnl glasa yrak 

LSC. €PA 806.0 

LSc, rnF  
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CABRERA SERVICES FIELD DATA RECORD 
RADk%OGICAI . ENMRCX4MPkV.E 0 EMEDIAT1OM GROUNDWATER SAMPLING 

, ... 

ROJECT USDA NADC Groundvater Mcnitcrina JOB NUMBER 03-3040.17 Task 2 DATE 6hTd-r” 
ONFFORING WELL ID r’ Acnvm n m  srms &VVJ END 80‘17LE TIME mirn 
FEU) SAMPLE IO ~~~f&A. . I  ,04 QC SAMPLES COLLECTED ASSOCMTED W P  BLANK 7 6  2 

WELL DATA DVUlETER 2 IN I WAT€R LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS 

7 
7 
1 

U 
0 
0 
Ts - 
U 

W P L E D  BY /&- 
RECEIVED BY 



L 

L 
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FIELD DATA RECORD 
GROUNDWATER SAMPLING 

PROJECT USDA NADC Groundbvatw Mwtlbring JOB NUMBER 03-3~a.t7  ask z DATE -pg / /7 / ,y  
MOMTORING WELL ID 6 ACTIWTYTlME =RT&!/l$" END Bt6 BOTTLE TIME /&Js< 
FIELD SAMPLE ID QCSANPLES COLLECTED & ASSOCFATED TRIP B U N K  T 6  %- 

1 WELL DATA DIAh4ETER a- (N I WATER LEVEL DATA {POSTsAIdPLE COLLECTION) 1 EQUIPMWT ID PIUMEERS 

INITIAL OWPM TO 
WATER (DNV) 

COWhfff ( O - D N Y )  

B4/fi FT (EGS) 
HEIGHT OF W A E R  17 Fr 
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82&38 HC14OC 9@40m(glaesvifis 

8270C 4-c 
P-l 

CABRERA SERVICES FIELD DATA RECORD 
RAOfOCOGICXL * EWIRONMENW. * R?&EC*AY,ON GROUND WA?ER SAMPLl NG 

DIAMETER 2 IN 1 WMER LEVEL DATA POSTSAhiPLE COUECTION) I EQUIPMWT ID NUNW3.S I W E U  DATA 

1NITl.U DEPTH TO 10. qb ff(BGS) 

HEIGHT OF WATER l 0 t b 3  Fr 
WATER ( O W  

COWhW fD - DTW) 

VOWREOF WATERCOLUMN [v) Ia70GAL 
I FORZ-N. DIM.. V = 0.16X (D -DW 
-FOR &IN. DLAIVl.. V 0.65 x (0 - O W )  

MlNlMllbi VOLUME OF dATER 5- 
TO BE PURGED (PV = 3 x VI 

, 
M n d L  

t t  RECEIVED BY: 1 
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PROJECT USDA NADC Groundwater Monttonng , , JOB NUMBER 03-3040.17 TaSK 2 DATE ds//@@ 
MONlTORlMG WELL ID &&- s ACTIVIM nME  START^ EYD BOTTLETIME /6:= 
FlElDSAMPLE ID QC SAMPLES COLLECTED g& ASSOCfATED TRIP BLANK I 

FINAL 

FIELD DATA RECORD 
GROUNDWATER SAMPLING 
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FIELD DATA RECORD 
GROUNDWATER SAMPLING 

IEU) SAMPLE ID 0 1  - MU) -0 9 c1c SAMPLES COLLECTED Du e ASSOCIATED lRlP BLANK 76 
* 

WELL DATA DLRMETER 2. M 

DEPTH OF MU (0) '7. I FT (EGSL 

WATER LEVEL DATA (POSTSAhWECOLLEGTON) 

~NALDEPll+TO zqs FF(BGSL SLAODER PUMP 

EQUIPMEN7 ID NUMBERS 
I 

TOTOTAL VOLUbE (DVIV)' 

WLER 

FIELD INSTRUMENTATION 
WBR9nDN DATE 

SAMPLE W Y S E S  

3 voc 
g' svoc 
1 

SAMPLED BY: k h v  #6 ' lc f -w .E  

RECEIVED 3Y: 
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SITE 1 - GROUNDWATER INVESTIGATION REPORT FINAL 

~ ~~ ~~ 

PROJECT USE4 NADC Qrouodwator Monitoring JOB NUMBER 03-3040.17 Task 2 

ACTIVITY TIME STARTO@b END 09/0 
FIELD SAMPG iD 0 If9 QC SAMPLES COUECTED N A  ASSOCIATED TRIP BLANK a 3 

~~ 

WELLDATA DlAhlETER d IN I WATER LEVEL DATA (POSTSA4lPLE CCXLECTlON) 1 EQUIPMENTIDNUMEERS 

MINIMCIA< VOLUMf Of WATER 
TO BE PURGED [PV E 3 x V) 

4, @GAL 

URAWDOWNVOLUME(0V) =m GAL 
-FOR 2-IN. DtAhl.. OV ~ 0 . 1 8  IFOW- o?\tJ) 
-FOR UN. om.. w - o . ~  (mnv - o w  

PUROE DATA DISSOLVED 1 o x w  
 mil^ I D R V ~  PURGE TEMP cmoucnww PH OXYGEN- R B I O ~  POTENT SAUNW COMMENTS 
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FIELD DATA RECORD 
GROUNDWATER SAMPLING 

~~ 

WELL DATA DIAMETER IN f WATeXLWELDATA (pOSTSAh@LECOUECTION) EQUPMEM ID NUMBERS 

ELAUDER PUMP 
J 

I I I 



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

GABRERA SERVlCES FIELD DATA RECORD 
GROUNDWATER SAMPLING RPJXXCWCAL * ENVYRONhlEN?& * REh?ECIArlON 

lONRORlNE WELL 10 M 
iELD SAMPLE ID 01 - Mwa 2 

W E U  DArA DWAETE~~ 2 IN 

PRESERVATION 
PWMCCER __ 
VOC 82608 

svoc 82roOc 

TRlnUM LSC. EPA W6.0 

WWBON-14 Lsc. GO1 

NICKEL43 Lsc, EERF 

U 

0 
7 
1 



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

APPENDIX F 

Lab0 ra t ory Analytical Rep or ts 

F.1- May 2004 Sampling Event 

Quarter 1 analyses are contained in two sample delivery 

SDG 1 contains results from MW- 1, MW-8 and MW-9. 
on the next page. 

r groups (SDGs). 

SDG 1 begins 

SDG 2 contains results fkom MW-1, MW-2, MW-3, MW-4, MW-6, 
MW-7, MW-10, MW-11 and MW-12. This SDG begins on page 720 of 
the pdf document. 

(Enclosed on CD) 
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