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- K,XECUTIVE SUMMARY 

Cabrera Services, Inc. (CABRERA) has been contracted by the U.S. Army Field Support 

Command (AFSC) under Contract No. DAAA09-02-D-0024D017 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. 

This report is presented as an addendum to the July 2004 Groundwater hvestigation Report, 

which documented the installation and development of six (6) new monitoring wells, and the 

initial &e., baseline) groundwater sampling event that included both the existing and newly 

installed monitoring wells. This addendum documents the second quarterly sampling event 

completed in September 2004. This groundwater investigation report addendum provides 

additional data to support the 2004 monitoring program, which has been approved by U.S. 

Environmental Protection Agency (USEPA) Region VII and conducted in accordance with the 

approved work plan (CABRERA, 2004a). The third groundwater-sampling event under this 

program will be conducted in December 2004, and the results will be summarized in a 

subsequent addendum report. 

On September 1,2004, the groundwater flow beneath Site 1 was relatively flat over the western 

portion of the site, with a slight gradient to the south. In the eastern portion of the site, 

groundwater flow was generally to the southwest, with an approximate 1.7% gradient. The 

presence of surface water on the north side of Road A may be affecting a shift in the 

groundwater flow, counteracting the northward component of flow that was observed during the 

May 2004 sampling event and facilitating southward migration of contaminants. 

None of the previously identified in soil radionuclides of potential concern were identified above 

background levels during the September 2004 sampling event. This corroborates the findings 

from the initial July 2004 sampling event. 

I 

- 

- 
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- 1,4-dioxane was detected in all eleven wells at concentrations ranging from 6.3 pg/l to 2,000 

pg/1. Results from the eleven wells are all greater than the USEPA advisory level of 3 pg/l for 

1,4-dioxaneY and results from ten of the wells are greater than the State of Iowa groundwater 

standard of 15 pgA. No drinking water standards for 1,4-dioxane have been established by 

USEPA or the State of Iowa. The distribution and relative concentrations of 1,4-dioxane during 

this sampling round do not differ significantly from the July sampling event. 

One monitoring well, MW-12, also contained low concentrations of the following compounds: 

benzene, chlorobenzene, ethylbenzene, isophorone, n-propylbenzene, 1,2,4-trimethylbenzene, 

1,3,5-trimethylbenzene, total xylenes, diesel range organics, and ammonia. Concentrations of all 

detected compounds were well below their respective USEPA maximum contaminant levels 

(MCLs) for drinking water. 

Trace concentrations of acetone and toluene were detected in two wells each, and trace 

concentrations of methylene chloride were detected in ten of the wells. However, all 

concentrations were well below their respective USEPA MCLs for drinking water and, due to the 

presence of these compounds in the blank samples, are likely representative of laboratory 

contamination. 

Based on the results from two quarterly sampling events, there is no evidence that any of the 

radionuclides identified in the waste material in the former burial site have impacted 

groundwater in the vicinity of Site 1. As a result, it is recommended that USDA resubmit their 

request to Nuclear Regulatory Commission (NRC) for closure of Site 1. 

Further investigation to delineate the horizontal and vertical extent of the 1,4-dioxane 

contamination is being implemented for Site 1. This investigation could proceed under the 

continuing review of USEPA Region VI1 and Iowa Dept. of Health. Based on the results of this 

delineation, additional permanent wells, both upgradient and downgradient, will be installed and 

included in the well monitoring network for additional groundwater monitoring events. 

DAAA09-02-D-0024/0 17 CABRERA SERVICES, INC V 
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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. A baseline groundwater 

investigation report (CABREFU, 2004b) was submitted in July 2004 documenting the results of an 

initial groundwater sampling round. 

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 

waste pits at Site 1 (Figure 1-1) have leached into groundwater and are adversely impacting the 

environment. Refer to the initial Groundwater Investigation Report (CABRERA, 2004b) for a 

detailed discussion of the Data Quality Objectives (DQOs), Site background information and 

baseline investigation results. This addendum report presents the results of a second quarterly 

groundwater sampling event conducted in September 2004, in accordance with the approved 

project work plan (CABRERA 2004a). The site layout, including locations of all wells included in 

this monitoring event, is depicted in Figure 1-2. 

CABRERA SERVICES, INC 1-1 
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2 GROUNDWATER INVESTIGATION FIELD METHOD 

Field activities described in this report addendum apply to the second quarterly sampling of all 

eleven monitoring wells in the groundwater-monitoring network. 

2.1 Soil Boring/Monitoring Well Installation 

No new soil borings or monitoring wells have been installed since those discussed in the 

Groundwater Investigation Report (CABRERA, 2004b). 

2.2 Well Development 

None of the wells sampled during the second quarterly sampling event required redevelopment. 

2.3 Groundwater Sampling Procedures 

Groundwater elevations were measured in all viable monitoring wells as feet (f3) below the 

measuring point elevation (top of inner casing) to the nearest 0.01-ft. (Note: M W - 5  has been 

abandoned, so it has been omitted from the groundwater sampling program). CABRERA also 

measured the total depth of the wells and provided comment on the overall condition of the 

monitoring wells. Based on previous observations, it was determined that the wells did not need 

to be inspected for a phase separate layer, although a photoionization detector was used to detect 

airborne volatile organic compounds (VOCs) in the well headspace prior to sampling. 

Groundwater samples were obtained from the monitoring wells during the period of September 1 

through 2,2004. This second round of sampling of the entire eleven-well network serves as a 

comparison to the baseline conditions established in May 2004. 

The monitoring wells were purged using low-flow purging methodology to obtain ambient, 

representative groundwater samples. Low-flow purging was accomplished using a peristaltic 

pump in accordance with procedures presented in the Work Plan (CABRERA, 2004a). Purge 

water was collected and stored in drums onsite to await characterization and 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 

DAAA09-02-D-0024/017 CABRERA SERVICES, INC 2-1 
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- 

temperature, pH, oxidation-reduction potential (OW), dissolved oxygen (DO), and turbidity 

were measured during purging and recorded on groundwater sampling field data sheets. The 

purge water was pumped through an in-line flow-through cell containing measurement sensors to 

monitor the first four stabilization indicator parameters, and a small sample was collected from 

the flow-through cell discharge tube for turbidity measurement. Completed field data records for 

each well are included in Appendix A. 

Groundwater samples were collected immediately after purging, using a peristaltic pump. The 

samples were obtained in the following order. . vocs 
0 Semivolatile Organic Compounds (SVOCs) 
0 Radiological Constituents 

The groundwater samples were identified using the well numbers specified in Table 2-1. Sample 

identification also included sampler initials and the 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 

The horizontal and vertical coordinates of all eleven wells in the monitoring network, as 

measured in May 2004 (CABRERA, 2004), are provided in Table 2-1. These coordinates 

correspond to the well locations indicated previously in Figure 1-2. 

DAAA09-02-D-0024/017 CABRERA SERVICES, INC 2-2 
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Table 2-1 Monitoring Well Coordinates 

Well ID Northing Easting Top-of-Casing 
(ft) Elevation 

AMSL = above mean seal level 
Well MW-5 has been abandoned. 

Note: Existing survey pian for MW-1 through -6: extrapolated data 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 

No new soil boring data was generated during the second quarterly sampling event. 

3.2 Groundwater Elevation Data 

Groundwater elevations were gauged in all eleven existing wells on September 1,2004, prior to 

sampling. The depth to ground water varied from 6.73 to 8.42 ft below top-of-casing (or 

approximately four ft below ground surface [bgs]). A map of the groundwater piezometric 

surface, as measured in September 2004, is presented in Figure 3-1. The piezometric surface 

indicates that groundwater flow during the September 2004 sampling event was generally to the 

southwest in the eastern portion of Site 1, with a gradient of approximately 1:60 (1.7%). In the 

western portion of the site, the groundwater flow gradient flattens to approximately 1 :500 

(0.2%), with flow direction to the south-southwest. 

3.3 Groundwater Quality Data 

Groundwater samples were collected from all of the existing wells during the period of 

September 1 through 2,2004. The wells were sampled using the USEPA low-flow sampling 

protocol. All samples were analyzed for VOCs, SVOCs, and three ROPCs (Tritium, or 

Hydrogen-3 [H-31, Nickel-63 mi-631, and Carbon-14 [C-141) by the STL Laboratory. Results 

for compounds detected in MW-01 through MW-12 are summarized in Table 3-1. Additional 

compounds that were detected only in MW-12 are presented in Table 3-2. Complete laboratory 

results for the September 2004 sampling event are included in this report as Appendix B. 

The reported activity concentrations presented in Table 3-1 for the three analyzed radionuclides 

(H-3, Ni-63 and C-14) were below background for all eleven wells. These results are consistent 

with previously collected data, including data from the May 2004 sampling event, as 

documented in the initial Groundwater Investigation Report (CABRERA, 2004b). 

As part of the evaluation of groundwater at the former burial site, organic chemical compounds 

commonly associated with radioisotope waste were also included in the sampling program. In 

DAAAO9-02-D-0024/017 CABRERA SERVICES, INC 3-1 
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- order to analyze groundwater samples for the scintillation cocktail components PPO and POPOP, 

the Method 8270C analysis library for SVOCs was expanded, None of the standard report 

Method 8270C analytes were detected, nor were PPO or POPOP. However, the presence of 1,4- 

dioxane, which was originally detected during the baseline-sampling event (CABRERA, 2004b), 

was confirmed through the modified Method 8270C analyses. This compound was observed to 

be present in concentrations ranging from 6.3 micrograms per liter (pgA) at MW-08 to 2,000 pg/l 

at MW-07. An isoconcentration contour map of 1,4-dioxane concentrations for this sampling 

event is presented in Figure 3-2. 

During sampling, the purge water fi-om one monitoring well (MW-12) exhibited a strong odor 

and appeared'to be the color of weak tea. In addition, a slight sheen was noted on the surface of 

the initial purge volume fi-om this well. Analytical results indicate that MW-12 contains low 

concentrations of the following compounds: benzene, chlorobenzene, ethylbenzene, isophorone, 

n-propylbenzene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and total xylenes (Table 3-2). 

Based on field observations during sampling, additional volume was collected fi-om this well and 

submitted for analysis of diesel range organics and ammonia. Results confirmed the presence of 

both (Table 3-2). Concentrations of all detected compounds were well below their respective 

USEPA maximum contaminant levels (MCLs) for drinking water. 

As indicated in Table 3- 1, trace concentrations of acetone and toluene were detected in two wells 

each, and trace concentrations of methylene chloride were detected in ten of the wells. However, 

all concentrations are well below their respective USEPA MCLs for drinking water. In addition, 

acetone and toluene were present in the trip blank, and methylene chloride was present in the 

associated laboratory blanks, suggesting that the presence of these compounds may be the result 

of laboratory handling rather than actual well contamination. The laboratory data summary 

reports (Appendix B) corroborate this conclusion. 

DAAA09-02-D-002410 17 CABRERA SERVICES, INC 3-2 
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Table 3-1 Summary of Analytes Detected in Groundwater (MW-01 through MW-12) 

Acetone’ 1,4-Dioxane Methylene Toluene’ Tritium Chloride 

EPA 906.0(m) SW846 SW846 SW846 SW846 
8260B 8270C 8260B 8260B Analytical Method 

Nickel-63 I Carbon-14 

STL-RC-0055 c-01-1 

50 1 2,000 

21 to2g4 1 12to16 

-11 u I 4 U  
-15 U 17.5 .I 
4u 1.2 u 
13 -3.6 U 

0.05 U 3.1 U 
-13 U 18.9 J 
-16 U 11.9 u 
-8 U 5u -,, -0.7 U 

ND = Analyte was not detected above the detection limit: 
J = Analyte was detected above the detection limit but below the reporting limit. 
U =Reported result is below the detection limit. 
Notes: 
1. 
2. 
3. 

4. 

Acetone was detected in the trip blank at a concentration of 6.6 pg/L with a “J” qualifier. 
Toluene was detected in the trip blank at a concentration of 0.21 pg/L with a “J” qualifier. 
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 @I. The State of Iowa has established a groundwater standard of I5 p&. 
The laboratory detection limit was above the project-specific detection limit of 5 p C X ,  so all results are reported here. Total propagated uncertainties for Ni-63 were k0.29 
to 59 p C i L  

CABRERA SERVICES, INC 3-3 
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Table 3-2 Additional Compounds Detected in MW-12 

Chloro- Ethyl- 
benzene benzene Benzene 

Analytical I SW846 1 SW846 I SW846 
Method 8 2 6 0 ~  8 2 6 0 ~  8260B 

Units PS/L PdL P W  

USEPA MCL 5 100 700 

Detection Limit 0.17 0.13 0.12 

MW- I “ 0  I 9/1/04 0.20 J 1.5 0.69 J 
I IL  1 

USEPA MCL = Maximum contaminant level for drinking water estat 

SW846 SW846 
8270C 8 2 6 0 ~  

P9/L Pg/L 

5 n/a 

0.9 to 27 0.17 

1 . 2 J  1- <3 J 

shed by the U. S. Environmer 
J = Analyte was detected above the detection limit but below the reporting limit. 
Q = Elevated reporting limit due to high analyte levels. 

Ammonia, 
as N 

’ 
1,2,4- ’ 9 ’ ~ ~ -  Xylenes, Range 

Trimethyl- Trimethyl- 
benzene benzene Organics 

SW846 SW846 SW846 SW846 M C A W  
8260B I * 8260B I 82608 I 8015B I 350.1 I 
PdL PS/L PS/L mg/L mg/L 

n/a n/a 10,000 n/a n/a 

0.15 0.16 0.41 0.043 2.9 

CABRERA SERVICES, INC 
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- 4 SUMMARY OF FINDINGS AND CONCLUSIONS 

The following summarizes the findings of the current groundwater investigation and presents 

conclusions and recommendations based on these results. 

4.1 Findings 

On September 1,2004, the groundwater flow beneath Site 1 was relatively flat over the western 

portion of the site, with a slight gradient to the south. In the eastern portion of the site, 

groundwater flow was generally to the southwest, with an approximate 1.7% gradient. The 

presence of surface water in the drainage swale on the north side of Road A may be influencing 

fiow locally. 

None of the previously identified ROPCs in soil were detected above background concentrations 

in groundwater samples collected from the Site 1 monitoring wells during the September 2004 

sampling event. These results are consistent with previously collected data, including data from 

the May 2004 sampling event. 

Concentrations of VOCs were reported either as non-detects or below reporting limits in all wells 

except MW-12. The concentrations of VOCs reported for MW-12, although above reporting 

limits for some compounds, are all well below their respective MCLs for drinking water. These 

results are consistent with the May 2004 data. 

The SVOC analyses indicate the presence of 1,4-dioxane in all eleven monitoring wells. 

Concentrations ranging from 6.3 pg/l to 2,000 pg/l were reported for the September 2004 

sampling event. Similar concentrations were reported for the May 2004 sampling event, with 

concentrations ranging fiom less than 2 pg/l to 1,900 pg/l. 

The distribution of lY4-dioxane shown in Figure 3-2 indicates minor changes f?om that observed 

in May 2004. The September 2004 data indicate that the 1,000-pg/l contour encompasses a 

slightly larger area than it did in May. However, the 1 00-pg/l contour appears to be relatively 

unchanged, and there is still uncertainty as to the precise location of this contour due to the lack 

DAAA09-02-D-0024/017 CABRERA SERVICES, INC 4-1 
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- of control points on the north side of the site. Follow-on investigation is planned to further 

delineate the horizontal and vertical extent of the 1,4-dioxane. 

4.2 Regulatory Considerations 

The State of Iowa has set a groundwater standard of 15 pg/1 for 1,4-dioxane. Currently, ten of 

the eleven wells at this site exceed this standard. 

There is no Federal drinking water standard (Le., MCL) for 1,4-dioxane, although there is a 

USEPA health advisory level of 3 pgl.  In addition, various states have established their own 

drinking water standards, as summarized below: 

California: 3 P8/1 
Florida: 5 P8/1 
Maine: 70 P d l  

Massachusetts: 50 pg/l 

North Carolina: 7 p8/1 
Michigan: 85 Pd1 

USEPA Region 9 has established a preliminary remediation goal (PRG) of 6.1 pg/L for 1,4- 

dioxane in drinking water (USEPA, 2002). All eleven wells at the site exceed this concentration. 

The PRG is a risk-based concentration intended for use by risk assessors in conducting initial 

screening level evaluations. This value represents the concentration at which an individual who 

uses this water as a primary drinking water source over an entire lifetime would experience a 

one-in-a-million &e., 1 x 

is not currently used as a drinking water source, there is no complete exposure pathway, so no 

population is currently at risk. However, the drinking water PRGs are fiequently used by 

regulatory agencies to gauge the potential human health risks posed by groundwater 

contaminants for which there are no applicable MCLs. 

risk of developing cancer. Since the groundwater beneath Site 1 

4.3 Conclusions and Recommendations 

No radionuclides were detected above background levels in any of the eleven monitoring wells at 

Site 1 during either of the 2004 sampling events. This supports previous groundwater sampling 

results and post-soil removal analyses, confirming that the source materials have been removed 

and there has been no significant impact to groundwater resulting from radioactive compounds 

that may have been included in the buried materials. Therefore, it is recommended that 

DAAA09-02-D-0024/017 CABRERA SERVICES, INC 4-2 
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- monitoring for radionuclides at Site 1 be discontinued after the third quarterly sampling event 

and that the USDA proceed with a request for termination of its Nuclear Regulatory Commission 

(NRC) license. 

The lateral extent of the aqueous 1,4-dioxane contamination has been identified to the south at 

the approximate 5O-pg/l contour interval and to the north at the approximate 1,000 pgA contour 

interval, Further horizontal delineation of contaminant distribution is planned in both upgradient 

and downgradient directions, and vertical delineation is planned near the location of highest 

observed contaminant concentration. It is recommended that SVOCs, in particular 1 ,4-dioxaneY 

continue to be monitored in all eleven wells and any new wells installed in the vicinity of this 

site. 

With respect to VOCs, there were no significant detections during either of the 2004 sampling 

events for wells MW-1 through MW-11. Well MW-12, however, exhibited low concentrations 

of several organic compounds. Because these constituents were not detected during the first 

quarterly monitoring event, it is recommended that a decision on whether to continue monitoring 

for VOCs at Site 1 be deferred until after the third quarter monitoring results are evaluated. 
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APPENDIX A 

GROUNDWATER SAMlPLING FIELD DATA SHEETS - 
SEPTEMBER 2004 SAMPLING EVENT 



MONITOR WELL STATIC WATER LEVEL FORM 

PROJECT NAME: -MU@, 

WATER LEVEL INDICATOR ID # /&$a FIELD BOOK # y/& 

, 

, 

Note: Total well depth to be measured at time of gauging. I 

! 

d40&J@5 fMrn P?K/V7 urn&-= 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

ROJECT USDA N A N ,  Site 1 -Formet Waste Burial Plts, Ames, IA JOB NUMBER 039040.17, Task2 

IONITORING WELL ID MW - 01 ACTMTY TIME S T A R T 8 9 3 J  END 17% BOTTLE TIME / / o  0 
IELD SAMPLE ID 02 - MW - 01 QC SAMPLES C O L L € C W D ,  ASSOCIA'TU) TRIP BLANK NA ' 

WATER LEVEL DATA (POST SAMPLE COLLECTION) WELL DATA DIAMETER % I N  

FT (BTOC) 

EQUIPMENT ID NUMBERS 

BLADDER PUMP 

PERISTALTIC PUMP 

SUBMERSIBLE PUMP 

BAILER 

FIEU)MONITORlNG ysf 
INSTRUMENTATION d 1003 

FIELD INSTRUMENTATION 
CALIBRATION DATE '-$@$$ 

&6 f l ~ ?  a OOP 

FINAL DEPTH TO 78 FT (BTOC) 
WATER ( F D W  

INITIALDEPTH TO ?c 6 FT(BT0C). 

HEIGHT OF WATER 
WATER @W 

COLUMN (D - DTW) 

DRAWDOWNDEPTH 2 dn FT 
(FDTW - DMr) 

DRAWDOWN VOLUME (DV) OeV$ GAL 
-FOR 2-IN. DIAM.. DV 0.16 QD - DTW) VOLUME OF WATER COLUMN (V) f 'g  GAL 

-FORZ-IN. DIAM.,VsO.l6X(D-DTW) - FOR 4-IN. DIAM., V 0.65 X (D - DTW) 

MINIMUM PURGE VOLUME m$ OAL - PV = 1.6 xVolumed pump and how 

=00,001.55*/&a.G1 : ,cy 

RATIO OF DRAWDOWN VOLUME 
TO TOTAL VQLUME (DV I 

~ote: .  BTOC = &IW TOP or Caring 

PURG - T OX-RED 
POENT 

ImW Other COMMENTS 

I I 1 I 

I I I I 
I I I I 

~~ 

I 
I I I 

I 

I 
SAMPLE ANALYSES 

PARAMmR 
VOCa 

BOTrLETYpU 
METHOD PRESERVATION VOLUME SAMPLE 
NUMBER METHOD REOUIRED COLLECTED 

BZBOB HCI. 4'C 3 @ 4 Q . d  m- 
svocr (ind PPOPOPOP) Mod. 82708 
Carbon-14 (C14) LSC 

Nickel43 (Mg3) LSC 

- 

2 O I L s m b e r g I . ~  4% 
HNOS 2 600 mL amber gkrs \ 

HNO, 2 Q SO0 mL amber glass I 

Trftlum (ti-3) LSC 4% 

.- . . 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

ROJECT USDA NADC, Slte I - Former Waste Burial Plts, h s ,  LA JOB NUMBER 03-3040.17, Task 2 DATE 9./.09 
IONlTORlNO WELL ID MW - 02 ACTlVlTYTlME START 0 9 9  END //3 0 BOllLETIME /- 
IELD SAMPLE ID 02-MW - 02 QC SAMPLES COLLECTED ASSOCIATED TRIP BLANK NA 

WELL DATA DIAMETER 3 IN 

DEPlHOFWEU(D) /b *  FT(BT0C) 

INITIAL DEPTH TO 5L3-7 F T m o c r  
WATER (DTW) 

HEIGHTOFWATER 7. 8-s' FT 

VOLUME OF WATER COLUMN (V) /. 2 6 G A L  

COLUMN (D - DTW) 

- FOR BIN. DIAM.. V P 0.16 x (D - DTW) 
-FOR 4-IN. QIAM.. V 0.65 X (0 - DMr) 

MINIMUM PURGE VOLUME ab4 GAL - PV - 1.5 x Volume ol pump and hose 

8 . 4 0 2 5 5 ~  16.91 E 0.W 

+ 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

DRAWDOWN VOLUME (DV) 12 QAL 
-FOR 21N. DIAM., DV 8 0.16 (FDTW - DTW) - FOR CIN. DIAM., DV 8 0.65 (FDTW - DM() 

RATIO OF DRAWDOWN VOLUME 09 
TO TOTAL VOLUME (DVIV) 

DISSOLVED 
PURGE TEMP CONDUCTIVITY OXYQEN TURBIDIT 

I I I I 
I I I 

I 
~- ~ 

I I I I 

EQUIPMENT ID NUMBERS 

BLADDER PUMP 

PERtsTALTtc P u M Z , ,  

SUBMERSIBLE PUMP 

BAILER 

FIELDMONITORING YE? 5sk 
INSTRUMENTATION s5.99 

FIELD INSTRUMENTATION 
CALIBRATION DATE 

I 

B O T N T Y P E I  
METHOD PRESERVATION VOLUME SAMPLE 
NUMBER MEfnOD REQUlRED COLCECTEO 

SAMPLE ANALYSES 

PARAMETrR 

SVOCa (lnd PPOPOPOP) Mod. 82708 4% 2 @ 1 L amber g&18 
Carbon14 (C-14) LSC Mos 2 Q SO0 mL amber QIW \ 
Nlckd-63 (N!-63) LSC HNOa 2 Q 500 mL amber glost I 

X-urn (H-3) LSC 4% 

VOCt 82808 HCI. 4% 3 @ 4GmL m 

NOTES 

SAMPLED BY: 

RECEIVED BY: 



C-ERAz Si;ERVIChS FIELD DATA RECORD 
* WRWMWAI.  * h m  GROUNDWATER SAMPLING 

PROJECT 

vlONlTORlNG WELL ID MW - 03 ACTIVITY TIME START /3:% END / r(r BOl lLET lME 

VELD SAMPLE ID 02 - MW- 03 QC SAMPLES COLLECTED &%g ASSOCIATED TFtlP BLANK NA 

USDA NADC, Site 1 - Former Waste Burial Pits, Ames, IA JOB NUMBER 03-3040.17, Task 2 DATE &@'?'/-/ 

WELL DATA DIAMETER P I N  

DEPTH OF WELL (D) b& FT (BTOC) 

INITIAL DEPTH TO 8#/6 FT (BTOCL 
WATER (DTW) 

HEIGHT OF WATER 8136 FT 

VOLUME OF WATER COLUMN gr) / , & G A L  

COLUMN (0 - DTW) 

- FOR %IN. DIAM.. V = 0.18 X (D - DTW) 
-FOR &IN. DM. .  V * 0.85 x (D - DTW) 

0 , O V  
MINIMUM PURGE VOLUME QAL - PV = 1.5 x Vdunw of pump and hose 

Z O I W 2 . 6  k /S.Sb : 0 .by 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

FINAL DEPTH TO 2, r/ 
WATER (FDTW) 

DRAWDOWN DEPTH n,*3/3 FT 
(FDTW- DTW) 

DRAWDOWN VOLUME (DV) J 43'8 GAL 
-FOR2-lN.DIAM.,DV~O.l8(FDTW~DTW) - FOR &IN. DIAM., DV P 0.66 (FDTW- DTW) 

RATIO OF DRAWDOWN VOLUME 

TO TOTAL VOLUME (DV I V) *g 
Note: BTOC Below Top of C d n g  

EQUIPMENT ID NUMBERS 

BUDDERPUMP <h 
e m P u M P  376 
SUBMERSIBLE PUMP ri i /A 

INSTRUMENTATION 

FIELD INSTRUMENTATIO 
CALIBRATION DATE 

SAMPLE ANALYSES BOlTLENPU 
METHOD PRESERVATION VOLUME 

PAW MF,TEB NVMBER MRHOD REQUlRED 
VOC8 82608 HCI, 4'C 3 8 40mL 
SVOCs (Ind PPOIPOPOP) Mod. 82700 4% 2 0 1  LWIlkrQkW 
CUb01bl4 (C-14) LSC moa 
Nlckel-63 (NW3) 

Tritium (K3) 



CABEEW ~ R V I C € S  FIELD DATA RECORD 
# & W 3 L i W -  WIRtINkW4Tfi R W l l f f f M N  GROUNDWATER SAMPLING 

VOLUME OF WATER COLUMN (V) ?- GAL - FOR Z-IN. DIAM., V - FOR +IN. DIAM.. V 
0.18 %(D - DTW) 
0.85 x (D - DTW) 

PROJECT USDA NADC, Slte 1 - Former Wade Burlal Plts, Amee, IA JOB NUMBER 03-3040.17, Task 2 DATE 9d/40$ 
ACTlVlTYTlME START 1330 END BOTTLETIME ./44% MONITORING WELL ID MW - 04 

FIELD SAMPLE ID 02 - MW - 04 QC SAMPLES COLLECTED NoN ASSOCIATED TRlP BLANK NA 

WLLDATA DIAMETER 2 IN 

DEPTH OF WELL (D) /be 09 FT (BTOC) I 
INITIAL DEPTH TO 8. 92 FT(BTOCL 

HEIGHT OF WATER 71b7 FT 
WATER (DTW) 

COLUMN (D - DTW) 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

FINAL DEPTH TO 6% FTBTOCL 
WATER (FDTW) 

DRAWDOWNDEPTH ofw Ff 
(FDTW - DTW) 

DRAWDOWN VOLUME (DV) 4 K L  
-FOR2-IN.DIAM.,DV~O.lB(FDTW-DTW) 
-FORCtN. DIAM., DV~0 .86  (FDTW-DTW) 

RATIO OF DRAWDOWN VOLUME 
TO TOTAL VOLUME (DV I V) 7i;z"" 

Nota: BTOC f Below Top of Cadng 
p 4 p  5 

EQUIPMENT ID NUMBERS 

BLADDER PUMP @,& 
PERISTALTIC PUh4 

SUBMERSIBLE PUMP 

BAILER 

F l u D  MONITORING E! a MPS 
INSTRUMENTATION U S39 

FIELD 
CALIBRATION DATE 

NOTES 

SAMPLED BY: 

RECENED BY: 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

'RdlECT USDA NADC, Sile I - Former Waste Burial Plts, Ames, IA JOB NUMBER 03-3040.17, Task 2 DATE @A</& 
IONITORING WELL ID MW - 06 ACTNlTYTlYE START / b  00 END / 7 30 BOTTLE TIME &:CS 
IELD SAMPLE ID 02 - MW - 06 QC SAMPLES COLLECTED ASSOCIATED TRIP BLANK NA 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

FINAL D W T H  TO 
WATER ( F D W  

%I 6-/ FT CBTOQ 

DRAWDOWNDEPTH o*./r/ FT 
(FDTW - DNV) 

DRAWDOWN VOLUME (DV) @07& GAL - FOR 2-IN. DIAM.. DV 0.16 (FDTW - DTW) - FOR 44N. DIAM., DV 0.85 (FDW- DNV)_ , 
RATIO OF DRAWDOWN VOLUME 

TO TOTAL VOLUME (DV I v) 

Note: BTOC Below Top of daalng 

EQUIPMENT ID NUMBERS 

SUBMERSIBLE PUMP &$& 

FIELD INSTRUMENTATION ?/& 
CALIBRATION DATE 

SAMPLE ANALYSES 
METHOD 

.wwduiR NUMBER 
VOCI 82608 
SVOCC (Ind PPOPOPOP) Mad. 82708 
Cerbon-14 (C-14) LSC 
Nlckel-63 (NI-63) LSC 

Tritium (H-3) LSC 

BOTTLE TYPE/ 

METHOD REaUlREO COLLECTED 
PRESERVATION VOLUME SAMPLE 

HCI, 4% 3 Q 45mL 
4*c 

HNO, 
HNOs 

4% 

2 QP I L amber glass 
2 @ 500 mL amber Q ~ M  \ 
2 @ 500 mL imber glow I 

2 @ 250 mL amber glass 

/' 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

ROJECT 

IONITORING WELL ID Mw - 07 ACTIVITY TIME S T A R T 6 2  END 6 3-0 BOlTLE TIME -/dda 
IELD SAMPLE ID 02 - MW - 07 QC SAMPLES COLLECTED /v@da ASSOCIATED TRIP BLANK NA 

USDA NADC, Slte 1 - Former Waste Burial Plts, Ames, IA JOB NUMBER 03-3040.17, Task 2 DATE 4?&/f 

WELL DATA DIAMETER a IN 

DEPTH OF WELL (0) /70& FT [BTOC) 

INITIAL DEPTH TO 6 FT[BTOC) 

HEIGHT OF WATER FT 
WATER (DTW) 

COLUMN (D - DTW) 
VOLUME OF WATER COLUMN (v) It ~ X A L  - FOR %IN. DIAM.. V 0.16 X (0 - DTW) 

-FOR 4-IN. DIAM., V = 0.65 X (9- DTW) 

MINIMUM PURGE VOLUME O N C d A L  
-PV=l.SxVdumeofpumpand hooe 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

FINAL DEPTH TO 7T9.0 FT (BTOC) 
WATER 

DRAWDOWNOEPTH 0*52 FT 
(FDTW - DTW) 

DRAWDOWN VOLUME (DV) 6.0833 GAL - FOR 2-IN. DIAM., DV = 0.16 (FDTW - DTW) - FOR &IN. OIAM., DV = 0.65 (FDTW - DTW) 

Note: BTOC = Below Top d Caing 

EQUIPMENT ID NUMBERS 

SUBMERSIBLE PUMP wd 

FIELD 
CALlBRATlON DATE 

PURGE DATA 
I DW(R PURGE E M P  CONDUCTIVIM 

~ 

1 I I I I 

SAMPLE ANALYSES 

PARAMETER 

SVOCe Qnd PPOPOPOP) 
Carbon44 (C-14) 

Nlckel-63 (NC83) 

TriUurn (H-3) 

VOCE , 

METHOD 
NVMBER 

82608 
Mod. 82708 

LSC 
LSC 

LSC 

0x.RU) 
POTENT 

-7' J 
(mv) Other COMMENTS 

NOTES 

SAMPLEDBY: 

RECEIVED BY: 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

PROJECT 

MONITORING WELL ID MW - 08 ACTMTY TIME START I@* END //:sc BOllLETIME //**oo 
FIELD SAMPLE ID 02 - MW - 08 ac SAMPLES COLLECTED /vp ASSOCIATED TRIP BLANK NA 

USDA NADC, Site 1 - Former Waste Burlal Pits, Ames, IA JOB NUMBER 03-3040.17, Task 2 DATE @?h<k4/ 

WELL DATA DIAMETER % IN 

DEPTH OF WELL (D) /? (/L Ff (BTOCL 

INITIAL DEPTH TO 7 94 FTfBTOC) 
WATER (DTW) 

HEIGHT OF WATER /Dl00 FT 
COLUMN (D - DTW) 

VOLUME OF WATER COLUMN M 1, WGAL 

MINIM~M PURGE VOLUME GAL 

- FOR 2-IN. DIAM., V = 0.16 X (D - DTW) - FOR &IN. DIAM., V = 0.65 x (D - DTW) 
0.0y 

- PV = 1.6 x Volume of pump and how 

0 , b o Z . S  X 17.Y6 o** 

WATER L M L  DATA (POST SAMPLE COLLECTION) 

FINAL DEPTH TO giod' n(0TOCl  
WATER (FDTW) 

DRAWDOWNDEPTH @e FT 
(FDTW - DTW) 

DRAWDOWN VOLUME (DV) - FOR 2-IN. DIAM., DV - FOR 41N. DIAM.. DV 0.65 (FDlW- DTW) 

wino OF DRAWDOWN VOLUME 
TO TOTAL VOLUME (RV I V) 

Nofe: BTOC 8 Below Top of Caslng 

EaUlPMEHT ID NUMBERS 

BLADDER PUMP 

PERISTALTIC PU 

SUBMERSIBLE PUMP 

dAlLER 

% Z % I I N G  
INSTRUMENTATION . .  

FIELO 
CALIBRATION DATE 

SAMPLE ANALYSES BOlTLETYPU 
METHOD PRESERVATION VOLUME 

PARAMETER NUMBER METHOD RMVlRED 
VOCa 82606 HCI, 4% 3 (ED 40-mL 
svocs (InCl~PPOIPOPOP) Mod. 82100 4OC 2 Q I L amber glas8 
Cafiw1k14 (C-14) LSC 
NldteC83 (NC83) LSC 

(3p 600 mL amber OW \ --( 2 (ED 500 mL amber glass I E: 
TriUum (H-3) LSC 4OC 2 250 ml amber glau 



jr 

3 

I 

FIELD DATA RECORD 
GROUNDWATER SAMPLING 

ROJECT 

lONltORlNQ WELL 1D MW - 09 ACTIVITY TIME STAR END / ,w BOTTLE TIME /@?< 
USDA NADC, Slte I - Former Waste Burial Plts, Ames, IA JOB NUMBER 03-3040.17, Task 2 DATE /?4<4# 

I 

IELD SAMPLE ID 02 - MW - 09 Qc SAMPLES C O L L E C T E D M ~ ?  Assocwm T w  BUNK w 

WELL DATA DIAMETER 3/ IN 

DEPTH OF WELL (D) /7 ,bo FT(BTOC1 

INITIAL DEPTH TO 
WATER (OW 

HEIGHT OF WATER 

VOLUME OF WATER COLUMN 7 8 y G A L  

b96- FT CBTOCl 

/ntsf= FT 
COLUMN (D - DTW) 

-FOR2-~.DIAM..V~O.l8X(D-DTW) - FOR &IN. DIAM., V L 0.85 X (D - DTW) 
0.OG 

MINIMUM PURGE VOLUME GAL - PV = 1.5 x Volume of pump and hose 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

FlNAL DEPTH TO 7, t6? FT (BTOCl 
WATER ( F D W  

DRAWDDWN VOLUME (DV) 
-FOR 2-IN. DIAM., DV - FOR &IN. DIM., DV 8 0.65 (FDTW - DTW) 

, RATlOOFDR4WDOWNVOLUME D.067 
TO TOTAL VOLUME (DV I V) 

Note: BTOC = Bebw Top of Caaing 
!3 

EQUIPMENT ID NUMBERS 

SUBMERSIBLEPUMP 1 

INSTRUMENTATION 

CONDUCTNITY - 

SAMPLE ANALYSES BOTTLENPU 

PARAMETER REaVlRED NUMBER METnOD 
voct 82606 HCI, 4% 3@44o-mL 7 .  

kk 
MEFHOD PRESERVATION VOLUME 

SVOO find PPOPOPOP) Mod. 82708 4OC 2 Q 1 Lombrr glass 
Carbon-14 (Gill) LSC HNO, 2 @ 500 mL n m h  plars \ 
Nlckd-83 (NCB3) LSC HN03 2 @ 600 mL amber glaar I 
Tidlum (K3) LSC 4% 2 @ 260 mL amber ~lasrr 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

I I I 

ROJECT 

IONITORING WELL ID MW - I O  ACl lWPlTlME S T A R T 4 3 1 6  END 1- 

IEW SAMPLE ID 02 - MW - 10 QC SAMPLES COLLECTED M M g  ASSOClATEDTRlPBLANK . NA 

USDA NADC, Slte 1 - Former Waste Burial Pits, Ames, IA JOB NUMBER 03-3040.17, Task 2 

I I I I I 

WELL DATA DIAMETER P I N  

DEPTH OF WELL (D) /'7 r$8 FT(BT0c) 

INmALDEPMTO 2 
HEIGHT OF WATER 

WATER (DTWJ 

COLUMN (D - DTW) 

VOLUME OF WATER COLUMN M /'* WGAL - FOR 2-IN. DIAM., V - FOR &IN. DIAM., \I 
0.16 x (D - DTW) 
0.65 x (D - DTW) 

MINIMUM PURGE VOLUME #d@? GAL 

WATER L N E L  DATA (POST SAMPLE COLLECTION) 

FINALDEPTHTO 960 FT(BTOC) 
WATER (FDTW) 

DRAWDOWNDEPTH /#7/ FT 
(FDTW - DTW) 

DRAWDOWN VOLUME (DV) D,37,? 6 GAL - FOR 24N. DIAM.. DV - 0.16 [FDTW - DTwl - FOR &IN. DIAM.; DV = 0.65 

RAno of DRAWDOWN VOLUME 
TO TOTAL VOLUME 

0. vi.@ 
Nde: BTOC = Below Top of CPrlng 

EQUIPMENT ID NUMBERS 

BLADDER PUMP 

%%KPUMP &J/ 
SUBMERSIBLE PUMP M !  

, A  

FIELD 
CALIBRATION DATE 

PUR(3E DATA 
I DTWtfl PURGE TEMP CONDUCTIVITY 

SAMPLE ANALYSES 

PARAMETER 
vocs  
svocs  (incl PPOIPOPOP) 
Carbow14 (C-14) 
NickdB3 (Nl-63) 

Trttlurn pi-3) 

METHOD 
NUME)ER 

82608 
Mod. 82708 

LSC 

LSC 

LSC 

BOlTLETYPU 
PRESERVATION VOLUME SAMPLE 

METnOD REPUlREO - 
HCI, 4% 3@4o.mL o', 

4% 2 

HNO, f @  
HNO, 9UB 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

’ROJECT USDA NADC, Site 1 - Former Waste Burial Pits, Ames, IA JOB NUMBER 03-3040.17, Task 2 DATE @?)&<zfT 
BONITORING WELL ID MW - 11 ACTIWM TIME START/JB END //7 /$ BOTTLETIME /69K 
IELD SAMPLE ID 02 - MW - 11 QC SAMPLES COLLECTED AG ne, ASSOCIATED TRIP BLANK NA 

WELL DATA DIAMETER 3 IN 

DEPTH OF WELL (D) 7rdG-T (B-focy 

HEIGHT OF WATER 9* 47 FT 

VOLUME OF WATER COLUMN (VI 1,d GAL 

INITIAL DEPTHTO 38 FT(BTOC1 
WATER (DTW) 

COLUMN (0 - DMr) 

- FOR 24N. DIAM.. V = 0.16 x (D - DNV) 
-FOR 44N. DIAM.. V 0.65 x (D - DTW) 

0.04 
MINIMUM PURGEVOLUME &@6? GAL - PV = 1.5 x Volume of pump and hose 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

FINAL DEPTH TO FT (BTOCL 
WATER (FDTW) 

DRAWDOWNDEPTH g * q 3 /  FT 
(FDTW - DTW) 

DRAWDOWN VOLUME (DV) / & G A L  
-FOR2-IN. DIAM..DV=0.16(FDTW-DlW) - FOR &IN. DIAM.. OV c 0.86 (FDTW - DTW. 

RATIO OF DRAWDOWN VOLUME 
TO TOTAL VOLUME (DV I v) 

4 9 0  67.y 
Note: BTOC - Bdow Top d Casing 

EPUlPMENTlD NUMBERS 

BLADDER PUMP </4+ 
PERISTALTIC PUMP &?7? 37 
SUBMERSIBLE PUMP 

BAILER * 
FIELD MONITORING yS/ Si ~ $ 2  

INSTRUMENTATION 

FIELD INSTRUMENTATION a 
* a 7  CALIBRATION DATE 

lyRo/ne7ER-trcAcH uue 
PURGE DATA 

I DTWlR PURGE TEMP CONDUCTlVIlY 

SAMPLE ANALYSES 

PARAb4-R 

E O T W  TypEl 
METHOD PRESERVATION VOLUME SAMPLE 
NUMBER METHOD REQUlRED COLLECrrD 

’ voca 82808 HCI, 4% 3lgJ40-mL 
SVOCa (Rd PPOPOPOP) Mod. 82708 4% 2 QD 1 L mkr Olarr 
Carbon-14 (G14) LSC HNOS 2 @ 500 mL rmkr glor6 \ 

Nlcltd83 (Nl-63) LSC HNos 2 lgJ 600 ml amber o h 8  I 

Trillurn (K3) LSC 4% 2 QD 250 mL amber plans ra// 
2 

NOTES # /?*&a @ikJ 566 kf-!r/k3‘9 



FIELD DATA RECORD 
GROUNDWATER SAMPLING 

I 

'ROJECT USDA NADC, Site I - Former Waste Burlel Pb,  Ames, IA JOB NUMBER 034040.17, Task 2 DATE 9 - / - 0 v  
IIONITORING WELL ID MW - 12 ACTIVITYTIME START /6OO END /m BOTTLE TIME 

3ELD SAMPLE ID 02 - Mw - 12 QC SAMPLES COLLECTED ASSOCIATED TRIP BLANK NA 

I I I 

WELL DATA DIAMETER 2 IN 

DEPTH OF WELL / 7. 31 FT (BTOC) 

INITIALDEPTHTO &. 6 /  FT(BT0C) 
WATER @Tw) 

HEIGHT OF WATER 8.70 FT 
COLUMN (D - DNV] 

VOLUME OF WATER COLUMN M /* 9 GAL - FOR 2-IN. DIAM.. V 0.16 x (0 - DTW) 
-FOR &IN. DIAM.. V = 0.65 X (D - OTW) 

MINIMUM PURGE VOLUME GAL - W = 1.5 x Volume of pump and hose 

WATER LEVEL DATA (POST SAMPLE COLLECTION) 

FINAL DEPTH TO 
WATER (FDTW) 

13 59 FT (BTOCL 

DRAWDOWN DEPTH 
(FDTW - D W )  

DRAWDOWN VOLUME (DV) . ??a GAL - FOR 2-IN. DIAM., DV 0.1 8 (FDTW - DTW) 
-FOR &IN. DIAM., DV = 0.85 (FDlW - DTW) 

wno OF DRAWDOWN 
TO TOTAL VOLUME (DV I V) 

BLADDER PUMP 

pmtsfanc PUMP 

SUBMERSIBLE PUMP 

BAILER 

INSTRUMENTATION 

FIELD 1NSTRUMENTATlON 
CALIBRATION DATE 

TAM,& - *J3, 

I I I I I I I 

SAMPLE ANALYSES 

PARAMETER 
VOCa 
SVOCs Qnd PPO/POPOP) 
Carbon14 (C14) 
NkM-63 (Nl-63) 

Ttftlum (H-3) 

METHOD PRESERVATION 
NUMBER MuLipe 

82808 HCI. 4% 
Mod. 82708 4% 

LSC H N 4  

LSC 4% 

LSC HNOs 

~~ 

Born TYPE/ 
VOLUME SAMPLE 

REQUlRED COLLECTED 
3@40-mL El- 

I 3  2 0 1 L amber glass 

B 2 @ 600 mL amber glam \ 

2 @ 500 mL amber glass I 

2 @ 2 5 0 m L m b e r g l 8 ~  
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