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EXECUTIVE SUMMARY

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

groundwater at the site in support of regulatory closure of the former burial site.

This report is presented as an addendum to the July 2004 Groundwater Investigation Report,
which documented the installation and development of six (6) new monitoring wells, and the
initial (i.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.
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1,4-dioxane was detected in all eleven wells at concentrations ranging from 6.3 pg/l to 2,000
ug/l. Results from the eleven wells are all greater than the USEPA advisory level of 3 pg/l for
1,4-dioxane, and results from ten of the wells are greater than the State of Jowa groundwater
standard of 15 pg/l. No drinking water standards for 1,4-dioxane have been established by
USEPA or the State of [owa. 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 VII 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.
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1 INTRODUCTION

Cabrera Services, Inc. (CABRERA) has been contracted by the U.S. Army Field Support
Command (AFSC) under Contract No. DAAA09-02-D-0024/D0O17 to implement a groundwater
investigation for the United States Department of Agriculture (USDA) National Animal Disease
Center (NADC) former mixed waste burial site (Site 1) in Ames, Iowa. This investigation is
being conducted to supplement existing groundwater analytical data for the purpose of assessing
the nature and extent of potentially impacted groundwater at the site. A baseline groundwater
investigation report (CABRERA, 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.
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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 (ft) below the
measuring point elevation (top of inner casing) to the nearest 0.01-ft. (Note: MW-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 (ORP), 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 ‘

¢ Semivolatile Organic Compounds (SVOCs)

¢ 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.
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Table 2-1 Monitoring Well Coordinates

Well ID Northing Easting Top-of-Casing
(ft) (ft) Elevation
(ft AMSL)
MW-1 5130.21 6297.68 995.99
MWw-2 5097.51 6141.61 996.27
MW-3 5081.53 6191.04 996.16
MW-4 5055.25 6266.67 996.46
MW-5 * 5079.15 6326.98 n/a*
MW-6 5098.16 6421.86 998.07
MwW-7 5110.3 6212.1 995.39
MW-8 5133.0 6122.1 995.43
MW-9 5126.7 6180.1 994.82
MW-10 5135.5 62256 . 996.06
MW-11 5117.7 6368.6 996.65
MW-12 5068.5 6358.6 996.68
ft = feet

AMSL = above mean seal level

* Well MW-5 has been abandoned.

Note: Existing survey plan 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 duﬁ}lg 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.

33 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-3], Nickel-63 [Ni-63], and Carbon-14 [C-14]) 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

DAAA09-02-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 (pg/1) 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 from 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 from 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 from 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-0024/017 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 Nickel-63 Carbon-14
oride

. SW846 SW846 SW846 SW846 DOE EERF
Analytical Method 82608 8270C 8260B 8260B EPAS06.0M) | sT1.RC-0055 C-01-1
Units pg/L pg/l Ho/L Ho/L pCi/L pCi/L pCi/L
USEPA McL?® n/a n/a 5 1,000 20,000 50 2,000
Detection Limit 2.5 2t0 60 0.21 0.15 290 to 300 21 to 29° 12t0 16

Sample

Well 1D | 225
MW-01 | 9/2/04 ND 120 0.63 J,B 0.21J -170 U -11U 4 U
MW-02 | 9/1/04 ND 30 0.76 1, B ND . 54U -15U 17.5J
MW-03 | 9/1/04 ND 47 0.54],B ND 30U 4 U 1.2U
MW-04 | 9/1/04 ND 57 0.631,B ND 50 13 3.6 U
MW-06 | 9/1/04 ND 29 0.591,B ND -50 U 0.05U 31U
MW-07 | 9/2/04 ND 2,000 ND ND 240U 13U 18.94
MW-08 | 9/1/04 ND 6.3J 09J,B ND 70U -16 U 11.9U
MW-09 | 9/2/04 2.7] 330 0.69],B ND 200 U -8 U 5U
MW-10 | 9/2/04 457 810 0.59J,B ND 230U -8 U 68U
MW-11 | 9/2/04 ND 1,100 0.64],B ND -140 U -0.7U 37U
MW-12 | 9/1/04 ND 35 0.70],B 0.20 J -80 U 14 5.6 U

USEPA MCL = Maximum contaminant level for drinking water established by the U, S. Environmental Protection Agency.

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. Acetone was detected in the trip blank at a concentration of 6.6 pg/L with a “J” qualifier.

2. Toluene was detected in the trip blank at a concentration of 0.21 pg/L with a “J” qualifier.

3. MCLs do not exist for acetone or 1,4-dioxane, although other regulatory agencies have established limits. USEPA has established an advisory limit for 1,4-dioxane
recommending a drinking water limit of 3 pg/l. The State of lowa has established a groundwater standard of 15 pg/L.

4. The laboratory detection limit was above the project-specific detection limit of 5 pCi/L, so all results are reported here. Total propagated uncertainties for Ni-63 were £0.29
to 59 pCi/L.
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Table 3-2 Additional Compounds Detected in MW-12
Chloro- Ethyl- Iso- n-Propyl- 1,2,4- 1,3,5- X lenesﬁ Diesel Ammonia
Benzene benzene benzine phorone benzgrz’e Trimethyl- | Trimethyl- ¥Total , Range asN
benzene benzene Organics

Analytical SW846 Swa46 Swg46 Swa4e SW846 Sw846 . Sws4s SW846 SwW8as MCAWW
Method 8260B 8260B 8260B 8270C 8260B 8260B 8260B 8260B 8015B 350.1
Units ug/l ug/L pg/L pg/L ug/L Ha/L Hg/L Hg/L. mg/L mg/L
USEPA MCL 5 100 700 5 n/a n/a n/a 10,000 n/a n/a
Detection Limit 0.17 0.13 0.12 091027 Q.17 0.15 0.16 0.41 0.043 29
Well | Sample
ID Date
MW-
12 9/1/04 0.204 1.5 0.691] 127 0.537J 23 1.1 42 1.1 72Q
USEPA MCL = Maximum contaminant level for drinking water established by the U. S. Environmental Protection Agency.
J = Analyte was detected above the detection limit but below the reporting limit.
Q = Elevated reporting limit due to high analyte levels.
DAAA09-02-D-0024/017 CABRERA SERVICES, INC 3-4
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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

flow 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 from less than 2 pg/l to 1,900 pg/l.

The distribution of 1,4-dioxane shown in Figure 3-2 indicates minor changes from that observed
in May 2004. The September 2004 data indicate that the 1,000-ug/l contour encompasses a
slightly larger area than it did in May. However, the 100-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
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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/l for 1,4-dioxane. Currently, ten of

the eleven wells at this site exceed this standard.

There is no Federal drinking water standard (i.e., MCL) for 1,4-dioxane, although there is a
USEPA health advisory level of 3 pg/l. In addition, various states have established their own

drinking water standards, as summarized below:

California: 3 pg/l Massachusetts: 50 ug/l
Florida: S pg/l Michigan: 85 pg/l
Maine: 70 pg/l - North Carolina: 7 pg/l

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
scréening 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 (i.e., 1 x 10°) risk of developing cancer. Since the groundwater beneath Site 1
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 frequently used by
regulatory agencies to gauge the potential human health risks posed by groundwater

contaminants for which there are no applicable MCLs.

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
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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 50-pg/l contour interval and to the north at the approximate 1,000 ug/l 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-dioxane,
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 samplihg
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 VOC:s at Site 1 be deferred until after the third quarter monitoring results are evaluated.
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APPENDIX A

GROUNDWATER SAMPLING FIELD DATA SHEETS -
SEPTEMBER 2004 SAMPLING EVENT



MONITOR WELL STATIC WATER LEVEL FORM

PROJECT NAME: LSDP-AB D DATE: OP /0y fo”
WATER LEVEL INDICATOR D # /582  FIELD BOOK # _ ALZZ

LOCATION: JEFS , Z4 PAGE# /27 0/
Monitor | Total Well . Depth to Explosimeter .
IO T el ] P R O O (e
M-/ /6 Aol | 7./5 0. e0
w-2/6.41 1 8,25 0.00
Mu-31/6.53)] B, L6 0. 60
/- N9 g, 42 0. 00.
p/-4\/6.25 8,08 0,00
Y )- A A 225 | 397
W l-SY 2 ARG | o0
AR b 23 0,00
/U Ve 22) | - 3.r0
-/ V7280 750 | 2.7/
Mi2 V7.3 i 0/._00

P . 0’7

%ﬁ?fﬁ

Note: Total well depth to be measured at time of gauging.
ﬂ%m@)/sfma Do Lgrzl A ‘Péz/tzzym GAPTRHES, Z O
CAZ7 pen? /oS, AT 5428 2 Cpee /~Fro— Foz -0,
PENY 22pmy 1706, 10 22 9e25 4

Sampler M%&d/fﬂﬁ% | Observer M %{MA/ :




CABRERA SERVICES - FIELD DATA RECORD

B RACIOUOGICAL - ENVIRONMENTAL » REMESUIION GROUNDWATER SAMPLING
PROJECT _USDA NADC, Site 1 - Former Waste Burial Pits, Mes. IA  JOBNUMBER 03-3040.17, Task 2 DATE ?—- 2. -0
MONITORING WELLID __ MW - 01 ACTIVITY TIME STARTQféQ eno /720 somenme /[0 C
FIELD SAMPLEID ___02-MW-01 . QC SAMPLES COLLECTED ASSOCIATED TRIP BLANK __NA
WELL DATA DIAMETER 2w WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS
DEPTH OF WELL(0) /(5 . FT (BTOC FnaLDEPTHTO P2 78 Freron) BLADDER PUMP
WATER (FDTW) A
nmacosrito 2o 2SS rrmron _ PERISTALTIC PUMP 375
WATER (DTW) DRAWDOWN DEPTH 2 ‘ Q 5 FT ,
HEIGHT OF WATER ?- 26 = (FDTW - DTW) SUBMERSIBLE PUMP
COLUMN (D - DTW)
) prawpown voLume ov) . 4090 eaL BAILER ~
VOLUME OF WATER COLUMN (V} £/= _ GAL - FOR 2-IN. DIAM,, DV = 0.16 (FOTW - DTW) :
-FOR 2:IN. DIAM., V = 0.1 x (D - DTW) - FOR 4-IN. DIAM,, DV = 0.65 (FDTW - D FIELD MONITORING VS / SRe #HAS
- FOR 4-IN. DIAM., V = 0,65 x (D - DTW) 0 ,qa% INSTRUMENTATION (003
RATIO OF DRAWDOWN VOLUME
MINIMUM PURGE VOLUME 0% e TO TOTAL VQLUME (nvr FIELD INSTRUMENTATION &
- PV = 1.5 x Volume of pump and hose u‘i& CALBRATIONDATE  # 4~
= 0,00LSS k 16,6l = 0% Not: 870 = Soow Top of Casing ///-A INeer /,écé QOOF
PURGE DATA DISSOLVED | OX-RED
DTW(f | PURGE | TEMP | CONDUCTIVITY OXYGEN  |[TURBIDITY POTENT
TIME btoc) IRATE (pm) (deg C) (mS/cm) pH _(mgh) (NTU) (mV) Other_|COMMENTS
9sB817.83 (0.3 V.l 2.0/ 95| 2,0R /3.0 46,7
0031). 9% 0. 28/6 78| 2.02p |6.€9| /.48 |3.8722.0
OIS 401 0,217, 55 //,%2. 6.9 ,33 .:;,g‘l /a;'? . .
[022. \8.b0 ] 0.2 U7.92 9850 <14 , 70 & /{- 8 Shen STairime affecy
(23018 €9 0,2 117.54 [/.982. |e.9% [ %6 |LIC] /5 £l
go;@ §9610.2117.76| (. 988 {1 6. 94 [ 22 ] /./5] 4.0
o3 4. 06 | 0.2 /739 (.995 14:93 [0 | 429 54 ]

7050 (0,19 10. 2 Y7 H/[ ]-993 (695 0.98 | [90] 4.9

SAMPLE ANALYSES : BOTTLE TYPE!
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHQD REQUIRED COLLECTED
VOCs 82608 HCY, 4°C 3 @ 40-mL N
$VOCs (incl PPO/POPOP) Mod. 82708 aoc 2@ 1L amberglass g
Carbon-14 (C-14) LSC HNO, 2 @ 500 mL amber glass \
Nickek-83 (NI-63) Lsc HNO, 2 @ 500 mL amber glass /
Tritum (H-3) Lsc &c 2 @ 250 mL amber glass [E/
NOTES

G pg e (@ /570 425
s M 2974




0955|0830
rfees

FIELD DATA RECORD

WFIELD SAMPLE ID

MONITORING WELL ID

MW - 02

02 - MW - 02

N CABRERA SERVICES:
oy RADIOLOGICAL - ENVIRONMERTAL - REMEDIAION GROUNDWATER SAMPLING
PROJECT  USDA NADC, Site 1 - Former Waste Burial Pits, Ames, A~ JOB NUMBER  03-3040.17, Task 2 DATE 9 v/ QY

actvity v start 0920 eno /7 3D

BoTETME _/OSFD

QC SAMPLES COLLECTED go,ug ASSOCIATED TRIP BLANK__ NA

WELL DATA

WATER (DTW)

INITIAL DEPTH TO

HEIGHT OF WATER
COLUMN (D - DTW)

DIAMETER é IN

oepHorweL @ _/ @. /{ ererog
8,27 Fpron

7. &Y

F‘r

VOLUME OF WATER COLUMN (V) /- Zg’GAL
- FOR 2-IN. DIAM., V = 0.16 x {D - DTW)
- FOR 4-IN. DIAM,, V = 0.85 x (D - DTW)

WATER LEVEL DATA (POST SAMPLE COLLECTION)

FnLDEPTHTO 4. @O Freron

WATER (FOTW)

DRAWDOWN DEPTH 0 ‘ 7, é FT

{(FDTW - DTW)

DRAWDOWN VOLUME (DV) _Q_/Z\.__e_Al._
- FOR 24N, DIAM,, DV = 0.16 (FDTW - DTW)
- FOR 4IN. DIAM,, DV = 0.85 (FDTW - DTW)

RATIO OF DRAWDOWN VOLUME 0 L4 oq

EQUIPMENT ID NUMBERS

BLADDER PUMP

PERISTALTIC PUMP M'II

SUBMERSIBLE PUMP

BAILER

FIELD MONITORING S 7 2]
INSTRUMENTATION = 539

)
ot )

Y

SAMPLED BY:
RECEIVED BY: X

MINIMUM PURGE VOLUME GAL TO TOTAL VOLUME (DV/V) FIELD INSTRUMENTATION
- PV = 1.5 x Volums of pump and hose CALIBRATION DATE -
= 060255 % 6. 81 = 0.0 ote: BTOC = Below Top of Casing TUeE METER- HAY 21%0F %233
PURGE DATA DISSOLVED | OX-RED
DTW(r | PURGE | TEMP | CONDUCTMITY OXYGEN  [TURBIDITY POTENT :
TIME btoc) |RATE (pm) (deqC) (mS/em) pH {mgf) (NTU) {mv) Other |COMMENTS __
£3910.2 (635 [.0o52 | 7.05] 2.%7 163/ | (do.] AL ;¢§m - seupEDd (¥2)
[eo5 |Q.of] 0. 251/0./8 | [ 073 | 24| 0.59 | [.F |60 7 missed (000 "
10t 2.0/ 0.25116.35| |.08S |2 [ 42 |[}].27]6Y.0 - . P
[e/81 903 0251 (6.3 (.02 7. 4 0.%98 | (.29 0.2 (o 40¢M
/024 | 905! 0251 1.0Ll 1, t2) | 7.09 o.¥%0 | o, #4. 2
| 10321 9.0710.25 1 /4. /| 7 /04 | 2.05] ¢.42 |0.69] S0.& - ; P
/03719.09 0. 251/¢.77] /./061707] 2-32 |6.40| 4.3 j
/09619. /0 |0.25| /6. 28] 7707 | 2.07|  ©.32 |o.5<] #0-S :
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED
VOCs 82608 Hl, 4°C 3 @40-mL A
SVOCs (incl PPO/POPOP) Mod, 82708 4°C 2@ 1L amberglass m
Carbon-14 (C-14) LSC HNOy 2 @ 500 mL amber glass \
Nickel-53 (NI-83) LSC HNO, 2 @ 600 mL amber glass / B’
Tritium (H-3) LSC 4 2. 250 m. amber glass m/
NOTES
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FIELD DATA RECORD
GROUNDWATER SAMPLING

DATE ¢ 92/4 /44

COLUMN (D - DTW)

VOLUME OF WATER COLUMN (V) /¢, %L

- FOR 2-IN, DIAM., V = 0.18 x (D - DTW)
- FOR 4-IN, DIAM,, V = 0.85 x (D - DTW)

MINIMUM PURGE VOLUME G&_Gﬂ._

o, 04

DRAWDOWN VOLUME V) «+ & 22 GAL

- FOR 2-IN, DIAM., DV = 0,18 (FOTW « DTW)
- FOR 4-IN. DIAM., DV = 0.85 (FOTW - DTW)

RATIO OF DRAWDOWN VOLUME "yg
TO TOTAL VOLUME (DV/
VT lE o2

PROJECT  USDA NADC, Site 1 - Former Waste Burial Pits Ames, A JOB NUMBER  03-3040.17, Task 2
MONITORING WELL ID MW - 03 ACTIVITY TIME START /37230 eno /S(S sornenwe /¥ 'Z{
FIELD SAMPLEID 02 - MW- 02 ac sampLes coLLecTen AIAVE ASSOCIATED TRIP BLANK _ NA
WELL DATA DIAMETER _ 2~ IN WATER LEVEL DATA (POST SAMPLE COLLECTION) |  EQUIPMENT ID NUMBERS
DEPTH OF WELL (D) FT (BTOC rnaLoErTHTO %, 46 Freroo BLADDER PUMP 4&
WATER (FOTW) s BAT° .
INITIAL DEPTH TO 8./6  rrT00) AT v -
WATER (DTW) DRAWDOWN DEFTH 230 - )
HEIGHT OF WATER 2.36 & (FDTW-DTW) SUBMERSIBLE PuMPp__ A/

e AU
FiELD Mgz;r@ ne /283

INSTRUMENTATION

FIELD INSTRUMENTATIO!

- PV = 1,5 x Volume of pump and hose CALIBRATION DATE
20,0025 ¥ /6.5D = 0.0y Note: BTOC m Below Top of Casing
PURGE DATA DISSOLVED | OX-RED
DTW (it | PURGE TEMP CONDUCTIVITY OXYGEN ITURBIDITY POTENT
TME | bloo) IRATE(om) (degC) | (msfem) pH (mgn) (NTU) | _mv) | Other |commeNTs
/234 |8.35 0.080 (/43| 7.630 |27 | Ziw7 2090|3057
1340 18.92 182% |k-€3)| /.32 16-88 | /.98 /: G0 2062
V34 &2 o,23¢6 ) . [l 7. I/ RA
B R R o
36X 8.5 10,230 /5T |20 L L 38 |~/
leoo VY 080 [6-20] L. 53E 70 /,// - S. Y6 wja..‘v
[ . 0,2 ) z :S 3": f )74
7 &% ff..ag £ £<39 %,aa f JES 3 ..m: ’ -3%,/0
;({/gg 45 W /623 1.8/ 7:4/3 7:08 9. 79%87./0 .
184S Vaolle-2¥ | /-552  (7.¢9 14.9. =20, 2
S50 297 | K. 20 L% 2201097 w3
K 0. 200 | feP] | LS 20 | 0-98 L 10 =320
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD
VOCs 82608 HCH, 4°C 3@ 40-mb
SVOCs (Incl PPO/POPOP) Mod. 82708 4°c 2@ 1L amber glass
Carbon-14 (C-14) LSC HNO, 2 @ 500 mL amberglass \
Nickel-63 (N-83) LSC HNOy 2 @ 500 mL amber glass / B
Tritium (H-3) LS‘C 4°C 2 @ 250 mL amber glass m/

NOTES sz/;e@g Pﬁé,\g %@ GeorweAh # 778
Alodsz 9/44,9 & eorZeae #Pbo

SAMPLED BY: M% ZW/&)’%’

RECEIVED BY:

</ .
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'_ 3 ' RADOLOGICAL + EXVIROMIAENTAL » REMEDLAIGN GROUNDWATER SAMPLING
PROJECT  USDA NADC, Slte 1 - Former Waste Burial Pits, Ames, 1A JOB NUMBER  03-3040.17, Task 2 oate_9-/- 0¥
MONITORING WELL ID__MW - 04 ACTVITYTIME START /320 eno  F96-/S10 soriewme _/4YS
FIELD SAMPLE ID __02-MW- 04 QC SAMPLES COLLECTED__ A/IOA/ ASSOCIATED TRIP BLANK___NA
WELL DATA DIAMETER IN WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS
pepTHOFWEL @) /@, OF Fr@mToc) FINALDEPTHTO  _&s (02~ FT(8TOC) BLADDER PUMP A 4@
WATER (FOTW)
INTIALDEPTHTO _ &, ¥2- _ FT(BTOC) PERISTALTIC PUMWQU_
WATER (DTW) DRAWDOWN DEPTH 020 & ;
HEIGHT OF WATER 7. 67 = (FDTW - DTW) SUBMERSIBLE PUMP %
COLUMN (D -DTW)
orRawpoWN voLume ov) {1 +0 Z kem. BAILER M'&
VOLUME OF WATER COLUMN (V)_/+ 2 GAL - FOR 2N, DIAM,, DV = 0,18 (FDTW - DTW)
- FOR 24N, DIAM., V = 0.16 x (D - DTW) -FOR4-IN, DIAM,, DV = 0.86 (FDTW-DTW) FIELD MONITORING YS! S%T mPS
- FOR 4-IN. DIAM., V = 0.65 x (D - DTW) 0. 0% 7 INSTRUMENTATION 539
: RATIO OF DRAWDOWN VOLUME ¥¢ ‘
MINIMUM PURGE VOLUME O .Oi GAL TO TOTAL VOLUME (DV/V) ] 7 FIELD |Nsmumamnou;m
- PV = 1.5 x Volume of pump and hoss OJv = ) CALIBRATION DATE
Note: BTOC = Below Top of Casing
> 0.00255 x /6.09 = 0.04 Tk R - HAcH 2000 #2387
PURGE DATA DISSOLVED [ OXRED
DTW( | PURGE | TEMP | CONDUCTIVITY OXYGEN  [TURBIDITY POTENT
TIME bloc) [RATE (ipm) (deg C) (mSlem) {mgm oy | Other _|COMMENTS
/3471 8.s5 0.2 1 /7. %] /. S6sS 2001 2.22 [ [.27213%73
/3Y¥7 ®.S810.2.5(/7.00]| [ SS5 797 (.20 | 2.32 | 362
(3sY| .o sl lo] [fove | 2.0/ w43 | 0.9 S0.b
1400\ 58| 0. 26 /6.78 | [ .SUS 7.093 0.8) lpa¢ls30
J4os| .57 n 25 16951 [.§5¢3 | 6.7 p.70] /. 20,4
(412 2. S210.251 /. 8l [.537 | 7.¢0 .63 | 0. 272.0
L8 |80 | o285V /T 0¥ [.S27 | Q.04 ©.53 | 0.75]| 24 4
1428 12,600, 2681/0.20] 1. S32.| 7.02| 0.53 |0.5Y9 25.7
13418 6] 10 28116.57 /.529 | 2.03| g.5/ 0491380
[4381% )02 /L 59 [.53) | 7.04] ©.59 |0.65|25.8
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED
VOCs 82808 HCl, 4°C 3 @ 40-mL (LSg
SVOCs (Ind PPO/POPOP) Mod. 82708 £C 2@ 1L amber glass 4
Carbon-14 (C-14) LscC HNOy 2 @ 600 mL amber glass \
Nicke!-83 (Ni-63) Lsc HNQ, 2 @ 500 mL amber glass /
Tritlum (H-3) LSC 4£C 2 @ 250 mL amber glass
NOTES
savpeeo ev:{ 344 (L LSt
RECE{VED BY: 1!”4’
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§ RADICEOGIOAL - ENVIRGNERTAL - -REMEDIAYIGN GROUNDWATER SAMPLING
PROJECT  USDANADC, Site 1 - Former Waste Burial Pits, Ames, [A  JOB NUMBER 03-3040.17, Task 2 DATE ﬂ?/ﬁ///
a8 Am L7 L
MONITORING WELL ID __ MW - 08 ACTIVITY TIME START (& 00 eno [ 730 BOTTLE TIME S
FIELD SAMPLEID __ 02-MW- 08 QC SAMPLES COLLECTED, Z![(D/Vé ASSOCIATED TRIP BLANK___NA
WELL DATA DIAMETER __ = IN WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS

DEPTH OF WELL (D) ZZ M ig FT(BTOC) FINAL DEPTHTO 2 :6 t FT(BTOC) BLADDER PUMP /‘/ #

) WATER (FDTW) é,? &> &
INTIALDEPTHTO 8,0 7 FrTOC) BEeTALTIC PuMP
WATER (DTW) DRAWDGWN DEPTH M_ﬂ
HEIGHT OF WATER ___B- ¥, / FT (FOTW- DTW) SUBMERSIBLE PUMP %

COLUMN (D - DTW)

- _ ORAWDOWN VOLUME ov) (7. QWY en BAILER M /
VOLUME OF WATER COLUMN (vlléﬁ& - FOR 2-IN. DIAM., DV = 0.16 (FDTW - DTW) 5
FIELD MONITORING Zﬁ&é

- FOR 2-IN*DIAM,, V = 0.18 x (D - DTW) - FOR 4-IN. DIAM., DV = 0.85 (FOTW - DTW)

-FOR 4-IN, DIAM., V = 0.85 x (D - DTW) . : - INSTRUMENTATION
: : 0.0% RATIO OF DRAWDOWN yon.umeo-’07o/ s -
MINIMUM PURGE VOLUME G087~ GAL TO TOTAL VOLUME (DV/V) FIELD INSTRUMENTATION &,
- PV = 1.6 x Volume of pump and hoss 2%052 CALIBRATION DATE
) j Nots; BTOC = Bslow Top of Qasing
20.002S8S x /.09 20.0¢
PURGE DATA l DISSOLVED © | OX-RED
DTW(t | PURGE | TEMP | coNDuCTIVITY OXYGEN  {TURBIDITY POTENT
TIME bloc) |RATE ﬂgmﬂ deg C {mS/cm) pH (mgh) |_(NTU) o (11\'4] Other  |COMMENTS

.0 , 7, 278 Vi / 23 22 —— .
32 0.4 | %g 722l  \ZdD é,-‘ié N 7] R
r[(gar %2.{/4/ 0:.220 . 37 A5 7 W SHRND 7ied

L0900 4802 LEET —6-47 Y 7

(4 . ¢

&7 (.50 | %;: % AW Yl
8.57102801/2. 9] /.20 Z 3,85 12,00
&/ 10.280(/8.05 |3 6O S /.42 B

(/a8E | @57 10220\ /2% | /228 |-G/ | /-«3 333 |2, 2

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED QOLLECTED
vOCs 62608 HCI, 4°C 3@ 40-mL =
SVOCs (incl PPO/POPOP) Mod. 82708 4c 2@ 1L amber glass |3/
Carbon-14 (C-14) LsC HNO4 2 @500 mL amber glass \
Nickel-63 (N-63) LsC HNO; 2 @ 500 mL amber glass /
Tritlum (H-3) Lsc 4c 2 @ 250 mL amber glass B/

NOTES /Z%'/c CORATER TAITER FACE Gl /7’0/4 776

Y < hai) o THEVES CElc Lo
I ?(///{;ﬂzr/%///gff oo BE7RE | sawpLe By:
B FEAGr AL RECEIVED BY;




CABRERA SERVICES FIELD DATA RECORD

B RADIOUDGICAL  EMVIRONKENTAL - REMEDIATION GROUNDWATER SAMPLING
|PROJECT USDA NADC, Site 1 - Former Waste Burial Pits, Ames, A JOBNUMBER 03-3040.17, Task 2 pATE & ?éz/ry
’ I d 7

MONITORING WELL ID___ MW - 07 ACTIVITY TIME START exo /L B0 sommenme A0
FIELD SAMPLEID _ 02-MW-07 ac sampLes coLLecten A/ONVE ASSOCIATED TRIP BLANK _ NA

WELL DATA DIAMETER N WATER LEVEL DATA (POST SAMPLE COLLECTION) | EQUIPMENT ID NUMBERS

DEPTHOF WELL ) /757 T (BTOC) oo 2r 70 ereton BLADDER PUMP

WATER (FDTW) é& 7
INTIALDEPTHTO 2390 FT(BTOC) P ERISTALTIC PUMP
WATER (DTW) orawoownoern ZiS 2L o

HEIGHT OF WATER & Z 2 l FT {(FDTW - DTW) SUBMERSIBLE PUMP /V&

COLUMN (D - DTW)

orawpown voLume o) 0832 ea BALLER :
VOLUME OF WATER COLUMN (v / [ - FOR 2-IN. DIAM,, DV = 0.18 (FDTW - DTW) ’_)/.5’5' SSoME &2 (i

- FOR 2-IN. DIAM., V = 0,16 x (D - DTW) < FOR 4-IN. DIAM,, DV = 0.65 (FOTW - DTW) IELD MONITORING
-FOR 4-IN. DIAM., V = 0,85 x (D - DTW) 033 INSTRUMENTATION
) . RATIO OF DRAWDOWN VOLUMEo ! . p
MINIMUM PURGE VOLUME 0 é 2 6 GAL TO TOTAL VOLE-MEéDV %v /. 03‘, FIELD INSTRUMENTATION
- ’

- PV = 1,5 x Volume of pump and hose . CALIBRATION DATE
0 .06255 %x17.59 = 045

PURGE DATA DISSOLVED | OX-RED

Nots: BTOC = Below Top of Casing

DTW | PURGE | TEMP | conpucTviTY OXYGEN  [TURBIDITY POTENT
: TIME __btoc) {RATE (lpm) (deg C) (mSiem pH m| |_{(mV) Other |COMMENTS
W2 1288 Wop |47 | /. % ;aé_ S, ?% 3‘%_ 74,1
.26 & 209\ £ 208 | 0.7 %@
/6 4e 0.7 3 FO
p 62
: 2
3 L2312,
g 3 S A
2L BVA S2¥7s)
SAMPLE ANALYSES , BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIREDR COLLECTEQ
vocs | 82608 . HCL4%C 3 @4o-mL 1§
SVOCs (ncl PPO/POPOP) Mod. 82708 4c 2@ 1L amber gjass Va
Carbon-14 (C-14) LSC HNO, 1 Q@ SI&TL ambor Gikes | ‘
Nickel-63 (N-63) Lsc FINO, 12@ s/
Tritum (H-3) Lsc 4c 2 @ 250 mL amber glass m/

NOTES ’

o ov,_SPCL AL /B2

RECEIVED BY:




FIELD DATA RECORD
GROUNDWATER SAMPLING

;)ATE- ﬂgéééﬂ

0.0%

MINIMUM PURGEVOLUME 1285 AL

- PV = 1,5 x Volume of pump and hoses

- FOR 4-IN. DIAM., DV = 0.65 (FDTW - DTW
o.M,
RATIO OF DRAWDOWN VOLUME ¢ . g
TO TOTAL VOLUME (QV / '
UME (DV/V) > 0069

Note: BTOC = Below Top of Casing

PROJECT  USDA NADC, Site 1 - Former Waste Burlal Pits, Ames IA  JOB NUMBER  03-3040.17, Task 2
MONITORING WELL ID __ MW - 08 ACTVITY TME START /20 enp /2§ BOTTLETIME  // OO
FIELD SAMPLE ID 02 - MW - 08 QC SAMPLES COLLECTED A2 ASSOCIATED TRIP BLANK___ NA
WELL DATA DIAMETER 2: IN WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS
OEPTHOFWELL D) _ /7% b (BTOC) FINAL DEPTHTO 3:06’ _FT(BTOC) BLADDER PUMP
WATER (FDTW) b£0 Poro ¥
INITIAL DEPTH TO ya4 ?‘Z FT (BTOC) PERISTALTIC pum? 376
WATER (DTW) DRAWDOWN DEPTH 245 ? FT
HEIGHT OF WATER [0.00 _F1 (FOTW-DTW) SUBMERSIBLE PUMP é(ﬁ
COLUMN (D - DTW) ? / .
DRAWDOWN VOLUME (ov) - & GAL SAILER M
VOLUME OF WATER COLUMN (V) Z, &OcaL - FOR 2-IN. DIAM,, DV = 0,18 (FOTW - BTW) &S i
- FOR 2-IN. DIAM., V = 0.16 X {D - DTW) FIELD MONITORING 4023
- FOR 4-IN. DIAM,, V = 0.65 x (D - DTW) INSTRUMENTATION

FIELD INSTRUMENTATION 5&‘2 '2
CALIBRATION DATE

&

0.60255 x 17.46 = 0.0¥ ERBD FEpn b0 IFOK
PURGE DATA DISSOLVED | OX-RED o Aﬁ
DTW(k | PURGE | TEMP | CONDUCTIMITY OXYGEN  [TURBIDITY POTENT
TIME bloc) |RATE (Ipm) (deg C) (mSlem pH (mgh) INTU) {mV)_ Other |[COMMENTS
D00 7}57? 00280 | /224 ) /.27 203 | 2,20 (L¥PRiLo |\
05 17.92 0. 260 2431 20220 6.94 | 1. Pv 0. 924020 |7% .0 o
W/0 |8.06 0350 V2.4% /.as’g 200 | 217 0. ~Go /O RO SGTID oot
2076 \14.03 0230 f’% [ 2¢7 208 £ /S 232 PY.6D VST SV 0AE
_[gzg_,g o b-230 /6 L2788 7.0¥ | (4t |0 -0
26 1249 D-280 |/v.93 ), 252 204 | /.36 X443y
% Ko p. 270 6.9‘7 ,..30?7 7,52 /q:w? 3-39 = g
0_-2&_1%- Luzg/__%_% Licd - =)
1040 | 8.05 0,230 /6. [ &P . /. 320 oig £.90
o 4§ 0,030 12024 32/) |4- L3/ 0. </7 2/
0 .Sh 230 /203 | /- 32F 6. 7-320 4,3 o
% 08 10220 Y7./8 |/.22> |é6- /332 0. :/ 0. 77
L oG 0P 227 L3258 | Zov| /- 250 0O -9 | Ddr(l
SAMPLE ANALYSES BOTTLE TYPE/ .
METHOD PRESERVATION VOLUME SAMPLE
vOCs 82608 HCL 4°C 3I@40-mL ' [E‘Q ,
SVOCs (incl PPO/POPOP) Mod. 82708 4°c 2@ 1L amber glass [3/
Carbon-14 (C-14) Ls¢ HNO, @ 500 mL amber glass \
Nickel-63 (Ni-63) LsC HNO4 2 @ 500 mL amber glass /
Tritum (H-3) Lsc 4C 2 @ 250 mL amber glass L'Z/

NOTES 5= 7w AREA o ZMJ{) ey €0 %//
K Brjc (TR T FICK PPl T PRS :
SAMPLED BY: % f’j %%?M
RECEIVED BY:L

/

'



CABRERA SERVICES
] FADVOLOGOIDAL - ENVIRDNKENTAL « REMEDIAITGN

FIELD DATA RECORD
GROUNDWATER SAMPLING

owte I2, f2 b

PROJECT  USDA NADC, SHte 1 - Former Waste Burial Pits, Ames, IA JOB NUMBER  03-3040.17, Task 2
IMONITORING WELLID __ MW-09 acvityTve sTARPZES. o /7 B0 sormetme SOIE
r 4
FIELD SAMPLEID __ 02-MW-09 QC SAMPLES COLLECTED M ASSOCIATED TRIP BLANK  NA
WELL DATA DIAMETER 2 IN WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS ' ..'
DEPTHOFWELL (0 _/ 2 O FTETOC) FINALDEPTHTO 2 g FT{BTOC) BLADDER pump
WATER (FDTW) beoone
INITIAL DEPTH TO é . z é FT!BTOC[ PERISTALTIC PUMP é /‘
WATER (DTW) orawpownDEPTH O+ FT
HEIGHT OFWATER ___ /) 1S FT (FOTW - DTW) SUBMERSIBLE PUMP 4%

COLUMN (D - DTW)

VOLUME OF WATER COLUMN (VY. ZQi GAL

- FOR 2-IN. DIAM., V = 0,18 x (D - DTW}
- FOR 4-IN. DIAM., V = 0.8 x (D - DTW)

0.0¢§
MINIMUM PURGE VOLUME mé'/

DRAWDOWN VOLUME (DV) 0 ¢ GAL
~FOR 2-IN. DIAM,, OV = 0.18 (FOTW /DTW)
-FOR 4-IN. DIAM,, DV = 0.85 (FOTW - DTW)

. RATIO OF DRAWDOWN voLuMe_J, © & ﬂ

TO TOTAL VOLUME (DV/ V)

%MONITORI@ é' i

INSTRUMENTATION

FIELD INSTRUMENTATION /7

- PV = 1.5 x Volume of pump and hose L Nete: BTOG = Beiow Ton of Gasi CALIBRATION DATE
e: = Below To asin
,émum U= "}'03 P
PURGE DATA DISSOLVED ] OXRED
DTW(t | PURGE | TEMP | CONDUCTIVITY OXYGEN  [TURBIDITY POTENT
TIME btoc) IRATE (pm) (degC) | (mSfem) pH (mgh (NTY) | (mv) | . other JCOMMENTS
0745 16. 96 026D . 26l 7. 227 | Z2.21| &3 7 12,277/ 50 o ~
Z28 0 ASDY2/ 71 A 250 6 G 957 ¢ A ¥ AOOUSZD T8t B~
9 1,960 i 7:53— / 3 7 % a [ (2 4 0
1000 1769 V.20 | 9‘57 [ 22¢ o3 \ 70
oS (220 \6.700\ /7451 £ - B
/ 0 7.m 0'902!/ rl (4 < / 0' L .
L5269 0.000 Y2.70 | 4 B2 1620 0. /. /&40
A Aq ‘4»9027 7”% /'”7 6-*69 I . 7,
;6' ?149 ¥/l 7' _MO 3 élﬁ 0' (d /ﬂ
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD
VOCs 82608 Hel, 4°C 3 @ 40-mL
SVOCs (incl PPO/POPOP) Mod, 82708 £ 2 @1 Lamber glass
Carbon-14 (C-14) LSC HNO, 2@ 500 mL amber glass 1
Nickel-83 (NI-63) LsC HNO; 2 @ 500 mL amber glass /
Tritluen (H-3) Lsc ac 2 @ 250 mL amber glass [{

NOTES 2RI AT A, SHOK A S&ete F FEC 7 (2 L=

SAMPLED BY:
RECEIVED BY:

N
SMW«C/

BT 02 JET W/ﬂé’@




| CABRERA SERVICES FIELD DATA RECORD
 RADIOUOGICAL « ENVIRONKAENTAL « REMEDIATGN GROUNDWATER SAMPLING

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

DATE ﬁ@ é'ﬁ

WATER (FDTW)

COLUMN (D - DTW)
brRAWDOWN voLume ov) ©.273G eaL

- FOR 2-IN. DIAM., V= 0.16 x (D - DTW) - FOR 4-IN. DIAM., DV = 0.65 (FDTW - DTW)
- FOR 4-IN. DIAM., V= 0.85 x (D - DTW) 0 '9?

-PV=15 xVoluz?'gffump and hose

~Plirs /e W‘ X 248 Wﬁ-ﬁ] Note: BTOC = Below Top of Casing

pertHOFWELL (D) _/ Zr BB kT (810C) FINAL DEPTH TO ﬁéﬂ FT (8T0C) BLADDER PUMP

MONITORING WELLID MW - 10 ACTVITY TIME STARTA3/6 eno /&0 sornenme /700
FIELD SAMPLEID _ 02-MW-10 Qc SAMPLES coLLecTED A/ZAVA ASSOCIATED TRIP BLANK_ . NA
WELL DATA DAMETER 2= WATER LEVEL DATA (POST SAMPLE COLLECTION) |  EQUIPMENT ID NUMBERS

CEO, »
INTALDEPTHTO 2, 87 Fr(8T00) PERISTALTIC PUMP /4
WATER (DTW) DRAWDOWN DEPTH [ 7/ T ;
HEIGHT OF WATER 9’: ?9’ __FT (FDTW - DTW) SUBMERSIBLE PUMP /Vﬁ

LN

BAILE é '
VOLUME OF WATER COLUMN (V) /- %) ZGAL - FOR 2-IN. DIAM,, DV = 0,18 (FDTW - DTW) ?ﬁZBSS'é ‘,?5 P
IELD MONITORIN =3 2

INSTRUMENTATION

_ RATIO OF DRAWDOWN VOLUME ) Y
MINIMUM PURGE VOLUME  + 2257 caL TO TOTAL VOLUME % ) FIELD INSTRUMENTATIONS )
o. CALIBRATION DATE

7

PURGE DATA ‘ . i DISSOLVED | OX-RED Mﬂ/&
DTW(R | PURGE | TEMP | CONDUCTIVITY OXYGEN  [TURBIDITY PQOTENT -
TIME btog)__|RATE (lpm) _(deg C) mS/em H ({maf) 'm! Other JCOMMENTS
LIS 8o 600 12 | 700, 12T 70y s o017
9,90 |} 1:FE6 486 7:77 /33 B2
020 | L% |47 OY?Z__%@_
¢ 690 w A ot s /) O % AN ) 220
S 19,72 16.90 |5 ! 2 ., %73__ .
2D ([ | * oY) 2,82
2 ; ? %S/fé 50
T %59 25| 8,257 A 50
Az .69 -6 ¢/7 Wy »
SAMPLE ANALYSES : BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
VOCs 82608 HC), 4°C 3@40-mL
SVOCs (inc PPOIPOPOP) Mod. 82708 £c 2@+ Lambargiass [E/ g
Carbon-14 (C-14) Lsc HNO, e % _
Nicket-63 (N-63) LsC HNO, '1@olﬁbamw (o] IB/
Tettium (H-3) Lsc «c 2 @250 mL amber glass

NOTES By EEE [ Qm ? S >
%W/w Kooy, CCorRCH F 77

SAMPLED BY:
RECEIVED BY:




A
L

FIELD DATA RECORD
GROUNDWATER SAMPLING

PROJECT

USDA NADC, Site 1 - Former Waste Burial Pits, Ames, IA

JOB NUMBER  03-3040.17, Task 2

DA'EE 72!_ ?Péz

DEPTHOFWELL (D) _ / ZzégFTgBTOC!

INTIALDEPTHTO 7 & 8 FT (BTOC)
WATER (DTW) 9 77
‘ FT

HEIGHT OF WATER
VOLUME OF WATER COLUMN (V) 2 ’ é GAL

COLUMN (D -DTW)

MONITORING WELL ID __ MW - 11 ACTVITY TIME STARTAD 20 eno  /“7/ s sorneTve /o 2 5
FIELD SAMPLEID __ 02 - MW - 11 QC SAMPLES COLLECTED __1& N&, ASSOCIATED TRIP BLANK___NA
WELL DATA DIAMETER 9’ IN WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT {D NUMBERS

FNaLDEPTHTO  Ap 20 FT(8T00)
WATER (FOTW)

DRAWDOWN DEPTH 8.92%
(FOTW- DTW)

DRAWDOWN YOLUME (DV) l [ ﬁ Z ZéAL

-FOR 2-IN, DIAM., DV = 0,16 (FOTW - DTW)

BLADDER PUMP // %‘v
PERISTALTIC PUMP 6%'9_75 [

SUBMERSIBLE PUMP
BAILER 7

3

- FOR 24N, DIAM,, V = 0.16 X (D - DTW) - FOR 4-IN. DIAM,, OV = 0,65 (FDTW o FIELD MONITORING /'S, sl
-FOR 4-IN. DIAM., V = 0,85 X (D - OTW) 1 INSTRUMENTATION =/0% |-
0.0¥ RATIO OF DRAWDOWN VOLUME, )
MINIMUM PURGE VOLUME ~ $-38~7 GAL. TO TOTAL VOLUME (DV/V) 71, 5 FIELD INSTRUMENTATION £ /7 2/¢
- PV = 1.5 x Volume of pump and hoss . s’f CALIBRATION DATE 2% 237
Nots: BTOC = Below Top of Casin
6 .002SSx (7.26 = 004 - P T (ETER. - HACH 2160 P
PURGE DATA DISSOLVED | OX-RED
DTW{R | PURGE | TEMP | CONDUCTIVITY OXYGEN  [TURBIDITY POTENT
TIME bloc) [RATE (lom) (den C) {mSfem) pH (man) (NTU (my)_| Other |COMMENTS
220 1202 VoD [2.62- /. LZL_@zz_E_éK/
V23O 6. 02-10.90 / 7:7 . . 27 .2, i
23S 12,93 32{2 /7. /. G l7| B/ 4 ?,%
(240 Zgg 032 /, . x-1 20 /ggs
@%’ 0. 20 /F.eol /. .8 . Bl | 990
; 2.2z 020 V2% L7727 . 3630 :%
032107 B0 ). T B /i 3,00 | /%0,
/310 /085 |n. 20 [.899 le.76) /.C8 18.97\ /1. & 1o ed o shede Lo cofl]
/320 - 48 |0, 20 J2LEN [ 87S | .70 [.08 /9.1 |-90.0 pRP QM‘?‘E‘%
€30 1/2-({7]10.20/.03] ;1. 968 |6.5%| .83 (/4.3 =58 .
[335 Ya.57\0.2016.3S1 /. UZ G.el|l 1[0 (5,15 - 4
/340 ¥3.02.10,.20 /6.2 [ 922 |6.62] [.02 [2Y.3 =473
(395 V3.4810, 20| Je09| [).982 (o .6/| 0.8 (190 - |-3/-8 ¥ Wiz gettns cloridogd
(3S2\/f12] STpPPED PUreétAd b_Auioed gg,gw—ﬂﬂ;e' EEFOLE AP CING |
&% [2/2 0. 90 B0 9.802 | 246 | 3.1 |7 00 3|~ Sizfon %’Qﬁ,
VA (52 0.20 2009 626 LR /M0 Lol SR
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHODR
VOCs 82808 Hel 4°C 3 @40-ml %
SVOCs (incl PPOPOPOP) Mod., 82708 4c 2.@ 1L amber glass
Carbon-14 (C-14) LsC HNOg 2 @ 500 mL amber glass \
Nickeh-83 (N-83) LSC HNO, 2 @ 600 L. amber glass / B
Tritum (H-3) Lsc 4c 2 @ 250 mL amber glass B/

i b EEAGNGS...

NoTEs ¥ RephcED BATS oA Y&F SS6 HaS uanT
K 0, PRECLIEATINS CHRUSIVE

RECEIVED 8Y:

SAMPLED BY: /%@ ¢ 4’/-75//'%
__ a8 QulleStrh o
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Y CABRERA SERVICES FIELD DATA RECORD
i “, REDIGEOGIDAL - ENVIRONRENTAL + REMEBIATICIN GROUNDWATER SAMPLING
PROJECT  USDA NADC, Site 1 - Former Waste Burlal Pits Ames, IA  JOB NUMBER 03-3040.17, Task 2 DATE 9 -/{-0¥F
MONITORING WELL ID___ MW - 12 ACTVMITY TIME START /400 END /560 BOTTLE TIME Z;ZQS'
FIELD SAMPLEID __ 02.-MW-12 ac sampLes coLLected NON ASSOCIATED TRIP BLANK __ NA
WELL DATA DIAMETER 2. N WATER LEVEL DATA (POST SAMPLE COLLECTION) EQUIPMENT ID NUMBERS
peptHoFweLt @y ./ 7. 31 er(ero0) FINAL DEPTH TO 3.59 Frroc BLADDER PUMP (gé(é
WATER (FDTW)
INITIAL DEPTH TO ¥ &/ Frerog ? PERISTALTIC PUMP bl!
WATER (DTW) DRAWDOWN DEPTH :Zé 2 FT. ‘
HEIGHT OF WATER 6. 70 FT (FDTW - DTW) SUBMERSIBLE PUMP
COLUMN (D - DTW)
DRAWDOWN VOLUME (OV) ¢ GAL BAILER
VOLUME OF WATER COLUMN (V}_{ - ﬁf GAL - FOR 2-IN, DIAM., DV = 0,16 (FDTW - DTW)
- FOR 2-iN. DIAM., V = 0.16 x (D - DTW) -FOR 4-IN. DIAM,, DV = 0.85 (FDTW - DTW) FIELD MONITORING YST& MPs
-FOR 4-IN. DIAM., V = 0.85 x {D - DTW) ¢ KA INSTRUMENTATION #5379
00 RATIO OF DRAWDOWN VOLUME
MINIMUM PURGE VOLUME ~ §~-88 GaL TO TOTAL VOLUME {DV/V) 7.t FIELD INSTRUMENTATION
- PV = 1.5 x Volume of pump and hose 0.6“’ CALIBRATION DATE
Nots; BTOC = Below Top of Ca
0. 00255 x7,3( = 0.01 ) o [Tk Mot - Hici! Jiof %237 |
PURGE DATA DISSOLVED [ oxReED
DTW( | PURGE | TEMP | CONDUCTMITY OXYGEN  [TURBIDITY POTENT
TIME bloc} |RATE (Ipm) (deg C) {mS/cm) pH m NTW_|_mv) | Other |COMMENTS
[6l0 | 8781 0.2 |[h.22] £785 | (. 82 7. g? .85 |-/6/-3 :
é&lé 43Ll0 . 2 |/o.20! & %o | .80 [./1S [7/35|-15§2.5
229.88|0.2.1/6.93 | ¢ S&5 | .83 0.7 12.97|\—/SKO
&/&.{/3 2:2 1/4.38 ‘7’ 93) 1L.82 g.28 . - 9
/690 M8\ O IS 16,72] o 9T 1 LB 0,19 | 1.89\-/)7
‘ 5|2l YSto. (51 16.88) 4 8¢C | &.78| 0./ [ 023
1oS2 | )82 0. /S 17.22] 472 77| 0./7 | LT[ |-Is9.1 Prump S
/657 /233 fad V) A 2 / | . !
‘ - =4 - ZZ IS bast Yug 77 oviraldmd
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD COLLECTED
VOCs 82608 HC), 4°C 3@40mL Zg
SVOCs (incl PPO/POPOP) Med, 82708 4°C 2@ 1L amber glass [B
Carbon-14 (C-14) LSC HNOy 2 @ 500 mL amber glase \
Nickel-83 (Ni-63) LSC HNO, 2 @ 500 mL amberglass /
Tritlum (H-3) Lsc 4c 2@ 250 mL amber glass A
noTes  Wpter IS brownish yellrw, Some Shaer , orgaic. oder.
M/e ﬂyéﬁm{mw“sm on the
/ / L AR - SAMPLED BY:
VoA sa f -f-o-ﬁ N:) RECEIVED BY:




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

APPENDIX B

LABORATORY ANALYTICAL REPORTS -
SEPTEMBER 2004 SAMPLING EVENT

(ENCLOSED ON CD)
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