DOE-EM/GJ1642-2008

Office of Environmental Management — Grand Junction

M=A\E

UMTRA Project

June 2007 Validation Data Package
for Routine Ground Water and
Surface Water Sampling

Moab UMTRA Project

July 2008

Ls D‘jp;; MEOfficelofiEnvironmentall[Management

of Energy

Work Performed Under DOE Contract No. DE-AC30-07CC60012
for the U.S. Department of Energy Office of Environmental Management.
Approved for public release; distribution is unlimited.



DOE-EM/GJ1642-2008
RIN No. 07060957

June 2007 Water Sampling

Validation Data Package for
Routine Ground Water and
Surface Water Sampling
Moab, Utah

July 2008



Table of Contents

Section Page
1.0 Sampling EVENT SUMMATY .......oiiiiiiiiiie e 1
1.1 SAMPIING CHITEIIA ....ueeitieiieie e 2
1.2 EXECULIVE SUMMAIY ..c.veiiiiiieiiieie ettt sraeste et e b e naesneenneenee e 5
1.3 Sampling and ANAIYSES........ooiiiieieieeieee et 10
2.0 Data ASSESSMENT SUMIMAIY ....c.vvviiiiiieiiiiieeiiiee sttt snsee e 11
2.1 Water Sampling Field Activities Verification Checklist............c.ccccovervrennnn. 12
2.2 Laboratory Performance ASSESSIMENT .........ccvueieerierieieerieseesieesie e 14
2.3 Field ANalySes/ACHIVITIES .......cuciveeiie e 20
2.4 CertIfICALION ..ot 20
3.0 Data Presentation..........cocciiiiiiiisisieeeie e s 21
3.1 Minimums and MaXimums REPOI .........ccceiverreiieiiereee e 21
3.2 Anomalous Data Review Check Sheet..........ccccceiiiiiiiiiee, 23
3.3 Water QUality Data.........ccooouviieiieeiie e 24
3.4 WaLer LEVEI DAta.......ccveiiiiiiiiiiie e 36
3.5 BlanKS REPOI......cuiiiiiiiieee et 38
Tables

Table 1. Analytes and Methods ..........ccccoiiiriiiiei e 14
Table 2. Data QUAlITIErS.......c.ecoiiiiiece s 15
Figure

Figure 1. Sample LOCAtIoN Map........cooieiiiiiiieieeie e 4
Attachments

Attachment 1. Trip REPOIM ......ooiveieiieceee e 39

Attachment 2. Acronyms and ADDIeviations............ccoceveiieiieenieie e 43



1.0 Sampling Event Summary

This section contains the Summary Criteria with a sample location map (Section 1.1), an
Executive Summary (Section 1.2), and the Sampling and Analyses (Section 1.3) for the June
2007 Routine Sampling event.
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1.1  Summary Criteria

Site:  Moab, Utah
Sampling Period: June 13-14, 2007

The purpose of this sampling was to collect ground water and surface water samples from the
standard routine event sampling locations in order to evaluate the overall water quality. This
sampling event represents the second routine sampling event for 2007, during the decreasing
portion of the spring runoff hydrograph. Sampling locations are shown on Figure 1.

1. Did concentrations in water from any domestic well sampled exceed a ground water
standard, primary drinking water standard, or health advisory?

Domestic wells were not sampled during this event.

2.  Were standards exceeded at any point-of-compliance wells?

Point of compliance wells have not been established at the Moab site.

3. Asaresult of this sampling round, is there any indication of unexpected contaminated
ground water movement?

There is no indication of unexpected contaminated ground water movement. Ground water
contamination in the shallow alluvial aquifer beneath the tailings pile and former mill-site
area flows southeast toward the Colorado River. Contaminant concentrations in June 2007
significantly decreased compared to the concentrations measured in May 2007 in some
locations along the river. This trend was also observed during the June 2006 sampling
event. Time versus concentration plots for ammonia, total dissolved solids (TDS), and
uranium for observation wells TP-02 (northeast portion of the site), 0492 (just south of the
well field), and TP-17 and TP-19 (located farther south of the well field) are provided in the
Executive Summary.

Locations 0492 and TP-02 exhibit the most significant seasonal variations in contaminant
concentration of the wells located along the river bank. These wells are not screened within
the brine zone (as TP-17 and TP-19 are) and are more susceptible to changes in the
Colorado River stage.

The ammonia concentration of the sample collected from 0492 decreased from 120 to

33 milligrams per liter (mg/L) between May and June 2007, while the uranium
concentration dropped from 2.5 to 0.65 mg/L during the same time period. In contrast, the
concentration of ammonia in nearby surface water sampling location CR-3 remained
consistently low (less than 0.1 mg/L) as did the uranium concentration (less than

0.0025 mg/L).

Samples collected from location TP-02 historically have had less than 1.5 mg/L of
ammonia, and the concentration decreased only slightly between May and June 2007 (from
0.59 to 0.43 mg/L). While the ammonia concentrations at this well have historically been
low, the uranium concentrations have been elevated due to the proximity of TP-02 to the
“wood chip” area. Uranium concentrations slightly increased between May and June 2007
(from 4.8 to 5.1 mg/L), but an overall historical decreasing trend continues.
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The surface water location near TP-02 had a uranium concentration of 0.0029 mg/L in June
2007,

Wells that exceeded water quality standards are listed in Table 1. An altered sampling
schedule was implemented that was more cost-efficient during 2007. This schedule took
into account when some locations, most notably 0401, 0404, and 0405, were sampled as
part of monthly sampling events. So while the frequency of the sampling of these locations
increased, samples were not always collected at the same time. In order to provide a more
complete summary (and provide comparable information to previous routine events), these
three locations were added to Table 1 despite the fact that they were not all sampled as part
of this routine event. Well 0405 was sampled as part of the June 2007 monthly event, and
wells 0401 and 0404 were sampled as part of a subsequent sampling event which took place
in August 2007. These locations will be continued to be sampled in future sampling events.

Analyte Standard (mg/L) Locations Exceeding Standards
. 0401% (0.011), 0404* (0.012), 0405° (0.015),
Selenium 0.01 0437 (0.049)
a a b
Uranium 0.044 0401% (2.8), 0404° (1.3), 0405° (1.8), 0437 (4.8),

0438 (2.3), 0439 (1.1), 0492 (0.65), TP-02 (5.1)
Notes: a— Location sampled in August 2007
b — Location sampled in June 2007 as part of the monthly sampling event

4. s there statistical evidence that contaminants related to the Moab UMTRA Project
were detected in a surface body of water in greater concentrations than upstream
ambient water quality?

Since the monitoring of the site began, site contaminants have periodically occurred at
elevated concentrations in the Colorado River, primarily adjacent to and just downstream
from the tailings pile in isolated pools or slow-moving backwater areas. However, the
results from the sampling event in June 2007 indicate that areas sampled are not
distinguishable from background, despite the fact that some surface water samples were
collected from areas of slow-moving water. These low concentrations may be attributable to
either the effectiveness of the interim action or dilution from the higher river stage during
the sampling time frame.
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Figure 1. Routine Ground Water and Surface Water Sampling Locations
(may include locations not sampled)
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1.2 Executive Summary

This validation data package (VDP) presents the validated data associated with the ground-water
and surface-water samples collected during the June 2007 routine sampling event at the former
uranium tailings-processing site in Moab, Utah. This VDP includes a discussion of the data
validation process in Section 2.0 with a description of how these data are qualified based on field
and laboratory verification assessments (Sections 2.1 and 2.2). Attachment 1 contains the Trip
Report detailing the field events associated with this sampling event.

A list of flagged data is presented in Table 2 in Section 2.2. A minimums and maximums report
(presented in Section 3.1) was generated to determine if the data are within a normal statistical
range. Twelve copper samples were qualified as unusable (flagged “R”) as a result of this
validation. Any anomalous data, based on the results of the minimums and maximums report, are
presented in Section 3.2.

While independent of the data-validation process, a brief summary of the most recent
concentration trends based on the June 2007 data is provided for the wells located in the
floodplain (along the bank of the Colorado River) and on top of the tailings pile. Time versus
concentration (ammonia, TDS, and uranium) plots for selected monitoring wells are presented to
display historical trends exhibited by the data. Colorado River flows over the same time frame
are also plotted to determine whether the magnitude of river flows influences analyte
concentrations.

Flood Plain Wells

Time concentration plots were generated for observation wells TP-02, 0492, TP-17, and TP-19
(from north to south). These plots exhibit that samples collected from wells TP-02, TP-17, and
TP-19 have historically contained low (below 5 mg/L) ammonia concentrations, while the
concentration detected from well 0492 have fluctuated between 4 and 200 mg/L. When
compared to the river flow, the concentrations appear to respond to changes in the river stage,
with concentrations consistently decreasing during the post peak sampling round in June 2007.
The TDS plot graphically shows that locations TP-17 and TP-19 are screened within the brine,
and the brine interface (35,000 mg/L TDS) has at times been within the screened interval of
0492. Well TP-02 has historically contained less than 6,000 mg/L TDS. Uranium concentrations
have steadily declined in samples collected from wells TP-02 and 0492. Typical of wells
screened within the brine, uranium concentrations in wells TP-17 and TP-19 are considerably
lower compared to TP-02 and 0492, with the sample collected from TP-17 containing uranium
concentrations just above or just below the 0.044 mg/L standard since July 2006.
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Floodplain Wells
Uranium Concentration
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Tailings Pile Wells

The observation wells located on the tailings pile are all screened within the alluvial material
underlying the tailings. Ammonia concentrations continue the decreasing trend in wells 0438 and
0439. In well 0437, which is located upgradient of 0438 and 0439, ammonia concentrations
remain below 1 mg/L. The TDS time concentration plot displays that all three wells are screened
within the same fresh-water unit in the aquifer (all three had concentrations between 8,000 and
9,000 mg/L). The uranium time concentration plots indicate the uranium concentrations have
remained stable since mid-2005.
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Observation Wells Screened Under Tailings Pile
Ammonia Total as N Concentrations
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Observation Wells Screened Under Tailings Pile
Uranium Concentrations
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L3 Sampling and Analyses

Sampling and analyses were conducted in accordance with the Operations, Maintenance, and
Performance Monitoring Plan for the Interim Action Ground Water Treatment System
(DOE-EM/GJ1220-2008, Revision 4, April 2008). Please refer to the attached trip report
(Attachment 1) for specific sampled locations.

The data validations indicate that the data meet the quality-control criteria specified for this
project. An adequate number of equipment blanks and duplicates were collected, and all holding
times were met. No significant discrepancies were noted regarding sample shipping and
receiving, preservation times, instrument calibration, method blanks, or matrix spikes, except as
qualified or noted in the Laboratory Performance Assessment (Section 2.2). Twelve copper
samples were “R” qualified (unusable result). There were no anomalous data points associated
with this sampling event.

According to the U.S. Geological Survey (USGS) Cisco Gaging Station, the mean daily
Colorado River flow rates varied between 9,860 and 11,000 cubic feet per second (cfs) during
this sampling period.

(e 22 ( re(08
Ken Pill Date
Ground Water Lead
U.S. Department of Energy ~ June 2007 Routine San'{p]ing Event VDP, Moab UMTRA Project
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2.0 Data Assessment Summary

This section contains the Water Sampling Field Activities Verification (Section 2.1), the
Laboratory Performance Assessments (Section 2.2), the Field Analyses/Activities (Section 2.3),
and Certification (Section 2.4).

2.1  Water Sampling Field Activities Verification
The field activities-verification process for this sampling event was documented using the

following checklist. As the checklist exhibits, all sampling was conducted following the
applicable procedures.
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Water Sampling Field Activities Verification Checklist

Sampling Event / RIN Routine Event / 07060957 Date(s) of Water Sampling June 13 and 14, 2007
Date(s) of Verification February 13, 2008 Name of Verifier Ken Pill
Response

(Yes, No, NA) Comments

Is the SAP the primary document directing field procedures? Yes
List other documents, standard operating procedures, instructions. NA
Were the sampling locations specified in the planning documents sampled? Yes See trip report for explanation.

Was a pre-trip calibration conducted as specified in the aforementioned
documents? Yes Calibration completed at GJ office, documentation missing
Was an operational check of the field equipment conducted twice daily? Yes
Did the operational checks meet criteria? Yes
Were the number and types (alkalinity, temperature, electrical conductivity,
pH, turbidity, dissolved oxygen, oxidation reduction potential) of field
measurements taken as specified? Yes
Was the category of the well documented? Yes

Were the following conditions met when purging a Category | well:

Was one pump/tubing volume purged prior to sampling? Yes

Did the water level stabilize prior to sampling? Yes

Did pH, specific conductance, and turbidity measurements stabilize prior to Problems meeting turbidity criteria in various locations

sampling? Yes as noted in field book

Was the flow rate less than 500 milliliters per minute (mL/min)? Yes

If a portable pump was used, was there a 4-hour delay between pump

installation and sampling? NA
U.S. Department of Energy June 2007 Routine Sampling Event VDP, Moab UMTRA Project
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Water Sampling Field Activities Verification Checklist

Were the following conditions met when purging a Category Il well:
Was the flow rate less than 500 mL/min?

Was one pump/tubing volume removed prior to sampling?

Were duplicates taken at a frequency of one per 20 samples?

Were equipment blanks taken at a frequency of one per 20 samples that were
collected with nondedicated equipment?

Were trip blanks prepared and included with each shipment of volatile organic
compound samples?

Were Quality Control samples assigned a fictitious site identification number?

Was the true identity of the samples recorded on the Quality Assurance
Sample Log?

Were samples collected in the containers specified?
Were samples filtered and preserved as specified?

Were the number and types of samples collected as specified?

Were chain-of-custody (COC) records completed, and was sample custody
maintained?

Are field data sheets signed and dated by both team members?

Was all other pertinent information documented on the field data sheets?

Was the presence or absence of ice in the cooler documented at every
sample location?

Were water levels measured at the locations specified in the planning
documents?

Yes

Yes

Yes

NA

Dedicated equipment used at each location

NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

U.S. Department of Energy
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2.2 Laboratory Performance Assessment

General Information

Requisition No. (RIN): 07060957
Sample Event:

Site(s): Moab, Utah; Interim Action

Laboratory: Paragon Analytics, Fort Collins, Colorado
Work Order No.: 0706093

Analysis: Metals and Inorganics

Validator: Rebecca Hollis

Review Date: February 22, 2008

This validation was performed according to the Environmental Procedures Catalog, “Standard
Practice for Validation of Laboratory Data,” GT-9(P) (2006). The procedure applied was
equivalent to EPA Level 3, Data Validation, and was performed on 100 percent of the samples.
See attached Data Validation Worksheets for supporting documentation on the data review and
validation. All analyses were successfully completed. The samples were prepared and analyzed
using accepted procedures based on methods specified by line item code, which are listed in
Table 1.

Table 1. Analytes and Methods

Analyte Line Item Code Prep Method Analytical Method
Ammonia as N, NH3-N WCH-A-005 MCAWW 350.1 MCAWW 350.1
Bromide, BR MIS-A-038 SW-846 9056 SW-846 9056
Chloride, CI MIS-A-039 SW-846 9056 SW-846 9056
Copper, Cu MET-A-020 SW-846 3005A SW-846 6010B
Manganese, Mn GJO-17 SW-846 3005A SW-846 6010B
Selenium, Se GJO-14 SW-846 3005A SW-846 6020A
Sulfate, SO4 MIS-A-044 SW-846 9056 SW-846 9056
Total Dissolved Solids, TDS WCH-A-033 MCAWW 160.1 MCAWW 160.1
Uranium, U GJO-01 SW-846 3005A SW-846 6020A
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Data Qualifier Summary

Analytical results were qualified as listed in Table 2. Refer to the attached validation worksheets
and the sections below for an explanation of the data qualifiers applied.

Table 2. Data Qualifiers

Sample Number | Location Analyte Flag Reason
All All Ammonia Total as N J RPD for Field Blank > 20%
All All Chloride 3 Concentration m_MS and MSD
above analytical range
No ICSA results, No Matrix Spike
All All Uranium J Performed, No Replicate, No
LCS
All All Copper J No LCS
0706093-1 0201 Copper R Nondetect less than 5xPQL
0706093-3 0226 Copper R Nondetect less than 5xPQL
0437-0439,
0492, 2514,
0706093-5 - 11 ATP-2-D. Copper R Nondetect less than 5xPQL
ATP-2-S
TP-02, TP-
0706093-15 - 17 17, TP-19 Copper R Nondetect less than 5xPQL
Result less than 5xPQL,
0706093-2 0218 Copper J Elevated ICSA & result>MDL
Result less than 5xPQL,
0706093-4 0228 Copper J Elevated ICSA & result>MDL
CR1, CR3, Result less than 5xPQL,
0706093-12- 14 CR5 Copper J Elevated ICSA & result>MDL
Al All Manganese 3 Elevated ICSA & result>MDL, No
LCS
Al All Selenium 3 No Matrix Splke_ Performed, No
Replicate
0437-0439, . No Serial Dilutions and results>
0706095-5 -9 0492, 2514 Uranium J 100xPQL
. No Serial Dilutions and results>
0706095-11 ATP-2-S Uranium J 100xPQL
. No Serial Dilutions and results>
0706095-15 TP-02 Uranium J 100xPQL

Note: J = estimated value; R = Unusable result; U = Analytical Result Below Detection Limit

Sample Shipping/Receiving

Paragon Analytics in Fort Collins, Colorado, received 17 samples on June 15, 2007, under
Airbill number 8604 9605 0065, accompanied by a Chain of Custody (COC) form. The COC
form was checked to confirm that all of the samples were listed on the form with sample
collection dates and times, and that signatures and dates were present indicating sample
relinquishment and receipt. The sample submittal documents, including the COC form and the
sample tickets, had no errors or omissions.
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Preservation and Holding Times

The sample shipments were received intact with the temperatures within the cooler at 1.0 °C,
which complies with requirements. All samples were received in the correct container types and
had been preserved correctly for the requested analyses. All samples were analyzed within the
applicable holding times.

Laboratory Instrument Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for all analytes.
Initial calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run and of producing a linear curve. Compliance requirements for
continuing calibration checks are established to ensure that the instrument continues to be
capable of producing acceptable qualitative and quantitative data. All laboratory instrument
calibrations were performed correctly in accordance with the cited methods.

MethodSW-846 6020A, Uranium and Selenium

Calibrations for uranium were performed on June 20, 2007, and for selenium on June 25 and
June 26, 2007. The initial calibrations were performed using seven calibration standards,
resulting in calibration curves with correlation coefficient () values greater than 0.995. The
absolute values of the calibration curve intercepts were less than three times the minimum
detection limit (MDL). Calibration and laboratory spike standards were prepared from
independent sources. Initial and continuing calibration verification (ICV and CCV) checks were
made at the required frequency, resulting in 11 CCVs for uranium and 19 CCVs for selenium.
All calibration checks met the acceptance criteria. A reporting limit verification check (CRI) was
made at the required frequency to verify the linearity of the calibration curve near the PQL. The
CRI checks were within the acceptance criteria range. Mass calibration and resolution
verifications were performed at the beginning of each analytical run in accordance with the
analytical procedure. Internal standard recoveries were stable and within acceptable ranges.

Method SW-846 6010B, Manganese and Copper

Calibrations for manganese and copper were performed on June 21, 2007, using three calibration
standards. Calibration and laboratory spike standards were prepared from independent sources.
ICV and CCV checks were made at the required frequency, resulting in 12 CCVs. All calibration
checks met the acceptance criteria. CRIs were made at the required frequency to verify the
linearity of the calibration curve near the PQL. The CRI results were within the acceptance
range.
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Method MCAWW 350.1, Ammonia as N

Initial calibration for ammonia as N was performed using six calibration standards on June 25,
2007, resulting in a calibration curve with a correlation coefficient value greater than 0.995 and
an intercept less than three times the MDL. ICV and CCV checks were made at the required
frequency resulting in 11 CCVs. All calibration check results were within the acceptance criteria.

Method SW-846 9056, Bromide, Chloride, and Sulfate

Initial calibrations for bromide, chloride, and sulfate were performed using five calibration
standards on June 7, 2007. The calibration curve r* values were greater than 0.995, and intercepts
were less than three times the MDL. Initial calibration and calibration check standards were
prepared from independent sources. ICV and CCV checks were made at the required frequency,
resulting in eight CCVs. All calibration checks met the acceptance criteria.

Method MCAWW160.1, Total Dissolved Solids (TDS)

There is no initial or continuing calibration requirement associated with the determination of
TDS.

Method and Calibration Blanks

Method blanks are analyzed to assess any contamination that may have occurred during sample
preparation. Calibration blanks are analyzed to assess instrument contamination prior to and
during sample analysis. All initial and continuing calibration blank (ICB and CCB) results were
below the PQLSs, with the exception of four manganese, one chloride, and 11 uranium CCBs. All
sample results associated with these CCBs were sufficiently large to be unaffected.

Samples associated with method blank or CCB results greater than the PQL were “J” qualified
(for estimated value)and nondetects were “R” qualified (for unusable results) when the sample
results were less than five times the PQL concentration. Twelve copper samples were rejected
(“R” qualified), and five copper samples were “J” qualified based on this criterion.

Inductively Coupled Plasma Interference Check Sample Analysis

Inductively Coupled Plasma (ICP) interference check samples (ICS)A and ICSAB were analyzed
at the required frequency to verify the instrument interelement and background correction
factors. ICSA values for calcium, magnesium, aluminum, and iron were not provided for
verification of the instrument’s interelement and background correction factors for uranium and
selenium analyses. Therefore all uranium sample were qualified “J”. The selenium samples were
not qualified because all the results were below the MDL. Seven copper and all manganese
samples were qualified “J” because of elevated concentrations of calcium and magnesium that
could lead to interference. All other check sample results met the acceptance criteria.
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Matrix Spike Analysis

Matrix spike and matrix spike duplicate (MS/MSD) pairs were analyzed for bromide, chloride,
ammonia as N, copper, and manganese as a measure of method performance in the sample
matrix. .The selenium and uranium MS and MSD samples were not the selected quality control
samples for their analytical run. Consequently, all selenium and uranium detects were qualified
as “J” and all nondects as “UJ”. The spike recoveries met the recovery and precision criteria for
all other analytes evaluated with the following exception: matrix spike recoveries could not be
evaluated for the chloride samples because the analyte concentrations in the native sample were
above the analytical range. Samples associated with this matrix spike were qualified “J” for
detects and “UJ” for nondetects.

Laboratory Replicate Analysis

The laboratory replicate results demonstrate acceptable laboratory precision. The relative percent
difference (RPD) values for the reported laboratory replicate sample and the MS duplicate
sample results for all analytes were less than 20 percent relative difference for results greater
than five times the PQL with the following exceptions: no MSDs were analyzed for selenium
and uranium, so no RPDs could be determined for these analytes; and the RPD could not be
determined for the chloride duplicate because the analyte concentration in the native sample was
above the analytical range. Therefore all detects for selenium, uranium, and chloride were
qualified as “J” and all nondetects as “UJ.”

Laboratory Control Sample

The laboratory control samples (LCS) were prepared for ammonia, TDS, bromide, chloride,
sulfate, and selenium and analyzed at the correct frequency to provide information on the
accuracy of the analytical method and the overall laboratory performance, including sample
preparation. The results were acceptable for all samples of these analytes. LCSs were not
analyzed for copper, manganese, or uranium as these samples were field filtered and acidified
and run directly on the instrument without any additional sample preparation. Therefore detected
results for copper, manganese, and uranium were qualified as “J” and nondetects as “UJ.”

Metals Serial Dilution

Serial dilutions were prepared and analyzed for the metals analyses to monitor chemical or
physical interferences in the sample matrix. ICP-MS serial dilution data are evaluated when the
concentration of the undiluted sample is greater than 100 times the PQL. ICP serial dilution data
are evaluated when the concentration of the undiluted sample is greater than 50 times the PQL.
All evaluated serial dilution data were acceptable with the following exception: no serial
dilutions were analyzed for selenium or uranium samples. All sample results greater than 100
times the PQL were qualified “J,” resulting in seven uranium samples greater than the
acceptance criteria.
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Detection Limits/Dilutions

Dilutions were prepared in a consistent and acceptable manner when dilutions were required.
Numerous samples were diluted prior to analysis of ammonia, bromide, chloride, sulfate, copper,
manganese, uranium, and selenium to reduce interferences. The required detection limits (RDLSs)
were achieved for all analytes.

Completeness

Results were reported in the correct units for all analytes requested using contract-required
laboratory qualifiers.

Electronic Data Deliverable File

The Electronic Data Deliverable (EDD) file arrived on July 2, 2007. The Sample Management
System EDD validation module was used to verify that the EDD file was complete and in
compliance with requirements. The module compares the contents of the file to the requested
analyses to ensure all and only the requested data are delivered. The contents of the EDD were
manually examined to verify that the sample results accurately reflect the data contained in the
sample data package.

Equipment Blank

No equipment blank was provided for analysis for these samples.

Field Duplicate Analysis

Field duplicate samples are collected and analyzed as an indication of overall precision of the
measurement process. The precision observed includes both field and laboratory precision and
has more variability than laboratory duplicates, which measure only laboratory performance.
Duplicate samples were collected from locations 0437 on June 5, 2007. The duplicate results met
the U.S. Environmental Protection Agency (EPA) recommended laboratory duplicate criteria of
less than 20 percent relative difference for results that are greater than five times the PQL with
the following exception. The ammonia as N RPD was great than 20 percent. All ammonia
detects were qualified as “J”” and nondetects as “UJ.”

/Ol/ﬂ\/'ﬁ [ Ao

Report Prepared By:

Rebecca Hollis
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2.3  Field Analyses/Activities

The following information summarizes the field analyses and activities for this sampling event
period.

Field Activities

All observation wells were purged and sampled using the low-flow sampling method; this
method was not used at extraction wells. No equipment blanks were collected. One duplicate
sample was collected. There are no established regulatory criteria for the evaluation of field
duplicate samples; therefore, EPA guidance for laboratory duplicates (which is conservative for
field duplicates) was used to assess the precision of the field duplicates. All results met the
criteria of #20 RPD and are considered acceptable.

2.4 Certification

Results were reported in correct units for all analytes requested. Appropriate contract-required
laboratory qualifiers and target analyte lists were used. The RDLs were met when possible, or an
explanation of why they were not met was given in the laboratory case narrative. All analytical
quality-control criteria were met except as qualified on the Ground Water Quality Data by
Parameter, Surface Water Quality by Parameter, or equipment/trip blank database printouts. The
meaning of data qualifiers is defined on the database printouts or defined in the EPA Contract
Laboratory Program Statement of Work for Inorganic Analysis, Multi-Media Multi-
Concentration, Document Number ILMO2.0, 1991. All data in this package are considered
validated and may be treated as final results.

(e Pt Fom Thafos

Rebecca Hollis Date

Laboratory Validation Lead:

Lo Pl r9/08

Ground Water Lead:

Ken Pill Date
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3.0 Data Presentation

This section contains the Minimums and Maximums Report (Section 3.1), the Anomalous Data
Review Check Sheet (Section 3.2), a table containing the Water Quality and Water Level Data
(Sections 3.3 and 3.4, respectively), and the Blanks Report (Section 3.5).

3.1 Minimums and Maximums Report

The Minimums and Maximums Report is generated by the Sample Management System (SMS)
used to query the SEEPro database. The DataVal program compares the new data set with
historical data and lists all new data that fall outside the historical data range. Values listed in the
report are further screened, and the results are not considered anomalous if: (1) identified low
concentrations are the result of low detection limits; (2) the concentration detected is within

50 percent of historical minimum or maximum values; or (3) there were fewer than

five historical samples for comparison.
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Data Validation Minimums and Maximums Report - No Field Parameters
Laboratory: PARAGON (Fort Collins, CO)

RIN: 07060957

Comparison: All Historical Data

Report Date: 7/8/2008

Current Historical Maximum Historical Minimum Count
Qualifiers Qualifiers Qualifiers

Site Location Sample Date Analyte Result Lab  Data Result Lab  Data Result Lab Data N N Below

Code Code Detect
MOAO01 0438 06/13/2007  Selenium 0.00083 J 0.0116 QJ 0.0011 B F 6 0
MOAO01 0492 06/14/2007 Uranium 0.65 J 6 F 1 F 11 0
MOAO01 CR1 06/14/2007 Manganese 0.0024 B J 0.076 0.0031 B U 13 6
MOAO01 CR5 06/14/2007 Manganese 0.0032 B J 0.11 0.0056 B 15 5
MOAO01 TP-02 06/13/2007  Ammonia Total as N 0.43 J 4 0.44 FQ 24 3
MOAO01 TP-02 06/13/2007  Selenium 0.00039 J 0.0076 F 0.00049 12 4

SAMPLE ID CODES: 000X = Filtered sample (0.45 pm). NOOX = Unfiltered sample. X = replicate number.

LAB QUALIFIERS:
* Replicate analysis not within control limits.

> Result above upper detection limit.

A TIC is a suspected aldol-condensation product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

C Pesticide result confirmed by GC-MS.

D Analyte determined in diluted sample.

E Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

H Holding time expired, value suspect.

| Increased detection limit due to required dilution.

J Estimated

N Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compound (TIC).

P > 25% difference in detected pesticide or Aroclor concentrations between 2 columns.

U Analytical result below detection limit.

W Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.

X,Y,Z Laboratory defined qualifier, see case narrative.
DATA QUALIFIERS:

F Low flow sampling method used. G Possible grout contamination, pH > 9. J Estimated value.

L Less than 3 bore volumes purged prior to sampling. Q Qualitative result due to sampling technique. R Unusable result.

U Parameter analyzed for but was not detected. X Location is undefined.
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3.2 Anomalous Data Review Checksheet

There were no anomalous data based on the criteria described in Section 3.1 associated with this
sampling event.

Site: Moab UMTRA Site Sampling Date: June 13-14, 2007
Reviewer: Rachel Cowan / éu /A’/f o 7/?’9/05
Name Signature Date

Site Lead: Joe Ritchey aﬂw M‘\ 7/ =9 / 2B
Name ﬂ Signature U o Date/
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3.3 Water Quality Data
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GEMERALWATER QUALITY DATA BY PARAMETER (USEE205) FOR SITE MOADT, Moak Site
REPORT DATE: 7//2008 322 pm

LOCATION LOC TYPE, SAMPLE: CEPTH RAMIGE QUALIFIERS: DETECTION LIN-

PARAMETER LMNITS I SLETYPE CATE |n] (FT BLS) RESULT LAE DATA QA LIMIT CERTAIMTY
Alkalinity, Total (As Cald3 mg'L aza1 SL AN 08142007 000 Q.00 - 0.00 110 # - -

migL 0218 SL AN 0/1V20T 000 Q.00 - 0.00 130 # - -

miyL 0226-010 SL AN 08142007 0001 Q.00 - 0.00 116 # - -

miyL 0228-010 SL RN 08142007 000 Q.00 - 0.00 122 & - -

migL 0437 WL QRT3 2007 000 G7.00 - 97.00 B34 # - -

migL 0438 WL QRT3 2007 000 118.00 - 118.00 a2a # - -

migL 0434 WL QRT3 2007 000 118.00 - 118.00 70 # - -

mgfL 04a2 WL 0/M14/2007 00 18.00 - 18.00 578 # - -

mgfL ATP-2- WL, FZ  0/M133007 000 28,00 - 88.00 ] # - -

mig'L ATP-2-5 WL, FZ  0/M1Y3007 0001 35,00 - 38.00 198 # - -

migL CR1 5L, AN 0842007 0001 Q.00 - 0,00 108 # - -

migL CR3-010 5L, AN 0842007 0001 Q.00 - 0,00 a7 # - -

migL GRS SL RN 081452007 000 Q.00 - 0.00 12 # - -

migL TP-02 WL 0/ 12T 00 20,00 - 30.00 512 # - -

miyL P17 WL 0/ 142007 000 23,00 - 28.00 144 # - -
Ammonia Total as N mig'L azai SL AN 0RM143007 0001 000 - 0.00 01 J # 0.1 -

mig'L 0218 SL AN 0RMTAE0T 0001 000 - 0.00 01 J # 0.1 -

migL 0226-010 5L, AN 0842007 0001 Q.00 - 0,00 oA J # 0. -

migL 0228-010 SL RN 081452007 000 Q.00 - 0.00 01 J # 0.1 -

migL 0437 WL Qa1 w2y 00 Gr.00 - a7.00 0.s8 J # 0.1 -

migL 0437 WL 0/ 1VannT 0002 Gr.00 - a7.00 0.ra J # 0.1 -

miyL 0438 WL Qa1 V2007 000 118.00 - 118.00 T4 J # 0z -

miyL 0434 WL 0/ Y2007 000 118.00 - 118.00 4.3 J & 0.1 -

miyL 0492 WL 0/A142007 000 18.00 - 18.00 33 J & 1 -

migL ATP-2- WL, FZ 081132007 000 28,00 - 8a.00 430 J # 20 -

mgfL ATP-2-5 WL, FZ  0/M133007 000 38,00 - 38.00 440 J # 20 -
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GEMERAL WATER CLALITY DATA BY PARAMETER (USEE20S) FOR SITE MOADT, Moak Site
REPORT DATE: 7/9/2008 2:22 prm

LOCATION LOC TYPE, SAMPLE: CEFTH RAMGE QUALIFIERS: DETEGTION LIN-

FARAMETER LUNITS D SLUETYFE CATE o {FT BLS) RESLLT LAE DATA QA LIMIT CERTAINTY
Ammonia Total as N mg'L CR1 SL, RN 0843007 0001 Q.00 - 0,00 0.4 U J # 0. -

mg'L CR3-010 SL, RN 0843007 0001 Q.00 - 0,00 0.4 U J # 0. -

mig’L CRS SL, AN 081452007 0001 Q.00 - 0.00 01 u J # 0.1 -

mg'L TP-02 WL Q8132007 000 20,00 - 30,00 0.43 J # 0. -

mg'L P17 WL Q81472007 000 28.00 - 28.00 2.2 J # 0. -

mg'L TP-19 WL Q81472007 000 28.00 - 29.00 3.8 J # 0. -
Bvomide mg'L nz2m 5L, RN 08453007 0001 Q.00 - 0,00 0.2 U # nz -

mg'L o218 SL, AN 0RWEBNIT 0001 Q.00 - 0,00 0.2 U # 0z -

mg'L 0226-010 SL, RN 0843007 0001 Q.00 - 0,00 0.2 U # 0z -

mig’L 0228-010 SL, AN 081452007 0001 Q.00 - 0.00 0.2 u # 0z -

mg'L 0437 WL Q8132007 000 Gr.00 - 87.00 2 u # 2 -

mg'L 0437 WL Q8132007 0002 9r.00 - 87.00 2 U # -

mg'L 043 WL Q8132007 000 11800 - 118.00 2 U # -

mg'L 0439 WL 08132007 000 118.00 - 118.00 2 U # 2 -

mg'L 0492 WL Q81472007 000 18.00 - 18.00 0.4 U # 04 -

mg'L ATP-2-D WL,PE 08 @a7 000 58,00 - 88.00 20 U # 20 -

mg'L ATP-2-5 WL,PE 08 @a7 000 38,00 - 38.00 4 U # 4 -

mg'L CR1 SL, RN 08453007 0001 Q.00 - 0,00 0.2 U # 0z -

mg'L CR3-010 5L, RN 08453007 0001 Q.00 - 0,00 0.2 U # nz -

mg'L CRS 5L, RN 08453007 0001 Q.00 - 0,00 0.2 U # nz -

mg'L TP-02 WL QR 2007 0001 30,00 - 30.00 1 U # 1 -

mig’L TP-17 WL 081452007 0001 2300 -28.00 20 u # 20 -

mg'L TP-19 WL Q1452007 000 28,00 - 29.00 20 u # 20 -
Chlzride mg'L nz20m SL, RN 08453007 0001 Q.00 - 0,00 45 # 2 -

mg'L nz21a SL, RN 08MFENIT 000 Q.00 - 0,00 44 J # -

mg'L 0226-010 SL, RN 0843007 0001 Q.00 - 0,00 41 J # -
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GENERALWATER CUALITY DATA BY PARAMETER (USEE205) FOR SITE MOADT, Moak Site
REPORT DATE: 7/972008 3:22 pm

LOCATION LOC TYPE, SAMPLE: CEFTH RAMGE QUALIFIERS: DETECTION LIN-

PARAMETER LNITS D SUBTYFE DATE [ (FT BLS) RESLULT LAE DATA QA LIMIT CERTAINTY
Chlzride mg'L 0228-010 SL, RN 0843007 000 0,00 - 000 41 J # 2 -

mg'L 0437 WL 082007 000 Gr.00 - 87.00 1200 J # 20 -

mg'L 0437 WL 082007 0002 Gr.00 - 87.00 1200 J # 20 -

mg'L 0438 WL 082007 001 118,00 - 118.00 ara J # 20 -

mig'L 0430 WL 0/ 1vadny 000 118.00 - 118.00 1300 J # 20 -

mig'L 04a2 WL 0/ 1452007 000 18.00 - 18.00 110 J # 4 -

mg'L ATP-2-D WL, FE  0an@aio7 000 2200 - Ba.00 40000 J # 1000 -

mg'L ATP-2-5 WL, FE 061132007 000 35,00 - 36.00 2500 J # 40 -

mg'L CR1 5L, RN 0642007 0001 0.00 - 0.00 a1 J # 2 -

mg'L CR3-010 5L, RN 06453007 000 0.00 - 000 40 J # 2 -

mg'L RS SL, RV 08453007 000 0,00 - 0.0 40 J # 2 -

mg'L TP-02 WL 0832007 000 30,00 - 30,00 450 J # 10 -

mg'L P17 WL 08472007 - 000 .00 - 28.00 E0000 J # 1000 -

mg'L TP-19 WL 08472007 000 20,00 - 29,00 B4000 J # 1000 -
Caopper mg'L o218 5L, RN 06207 000 0.00 - 0.00 0.00055 B J # 000035 -

mg'L 0228-010 5L, RN 0642007 0001 0.00 - 0.00 000056 B J # 000035 -

mg'L CR1 5L, RN 06453007 000 0.00 - 000 0.00066 B J # 000035 -

mg'L CR3-010 SL, RV 08453007 000 0,00 - 0.0 0.001 E J # 000035 -

mg'L RS 5L, RN 08453007 000 000 - 000 0.00085 B J # 000035 -
Diissohad Crygen mig'L 0201 SL AN 081452007 WOt Q.00 - 0.00 0.8 # - -

mg'L nz1a SL, RN 08MF200T W00 0.00 - 0.00 15,15 # - -

mg'L 0226-010 SL, RN 0642007 NOD 0.00 - 0.00 10.54 # - -

mg'L 0228-010 5L, RN 067453007 NOD 0.00 - 000 151 # - -

mg'L 043y WL 08132007 NOO @r.00 - 87.00 057 # - -

mg'L 0438 WL 082007 NOD 118,00 - 118.00 0 # - -

mg'L 0434 WL 082007 NOD 118,00 - 118.00 1.00 # - -
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GENERALWATER CUALITY DATA BY PARAMETER (USEE20S) FOR SITE MOADT, Moak Site
REPORT DATE: 7/2/2008 2:22 pm

LOCATION LOC TYPE, SAMPLE: DEFTH RAMGE QUALIFIERS: DETECTION LIN-

FARAMETER LNITS IC SLUETYFE CATE [ [FT BLS) RESLULT LAE DATA QA LIMIT CERTAINTY
Dissoheed Cwygen mg'L 04az WL Q8473007 NOD 18.00 - 18.00 1.43 # - -

mg'L ATP-2-D WL,PZ 0812007 Woo 22,00 - Ba.00 0.42 # - -

mg'L ATP-2-5 WL,PZ 0812007 Moo 38,00 - 38.00 0.85 # - -

migL CR1 SL, AN 081452007 NOOt 0.00 - 0.00 12.5 # - -

mg'L CR3-010 SL RN 08472007 NO0 Q.00 -0 10.40 # - -

mg'L GRS SL RN 08472007 NO0 Q.00 -0 681 # - -

mg'L TP-02 WL Q8132007 NO0 30,00 - 30,00 1.83 # - -

mg'L TP-1T WL 081472007 NOD 2200 - 28.00 0.40 # - -

mg'L TP-19 WL 081472007 NOD 22,00 - 29,00 014 # - -
Manganess migL 0201 SL, AN 081452007 0001 0.00 - 0.00 0.110 J # BA4E-05 -

mg'L nz218 SL RN 0812007 000 Q.00 -0 oooe B J #  BAE-0S -

mg'L 0226-010 5L, RN 06472007 000 Q.00 - 000 0.0058 J #  BAE-05 -

mg'L 0228-010 5L, RN 06472007 000 Q.00 - 000 00031 B J #  BAE-05 -

mg'L 0437 WL 08132007 000 @r.00 - 89700 0.800 J #  Doondz -

mg'L 0437 WL Q832007 0002 @r.00 -87.00 0.810 J #  oondz -

mg'L 0438 WL Q832007 000 118.00 - 118.00 3.200 J #  oondz -

mg'L 0439 WL Q82007 000 118,00 - 118.00 2.100 J #  oondz -

mg'L 04az WL Q8472007 000 18.00 - 18.00 0.280 J #  BAE-05 -

mg'L ATP-2-D WL,PE 0813007 000 82,00 - Ba.00 1.800 J # 0.0042 -

mg'L ATP-2-5 WL,PE 0813007 000 38,00 - 38.00 0.220 J # 00004 -

migL CR1 SL, AN 081452007 0001 0.00 - 0.00 00024 B J # BA4E-05 -

mg'L CR3-010 SL, RN 08472007 000 Q.00 -0 0,004 J #  BAE-0S -

mg'L GRS 5L, RN 06472007 000 Q.00 - 000 00032 B J #  BAE-05 -

mg'L TP-02 WL Q8132007 000 30,00 - 30,00 0,880 J #  D0omT -

mg'L TP-1T WL 081472007 - 000 2200 - 28.00 3.800 J # 0.0042 -

mg'L TP-19 WL Q8472007 000 2,00 - 29,00 0.048 E J # 0.0042 -
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GEMERALWATER QIUALITY DATA BY PARAMETER (USEEZ20E) FOR SITE MOADT, Moab Site
REPORT DATE: 7/9/2008 3:22 prm

LOCATION LOC TYPE, SAMPLE: DEFTH RAMGE QUALIFIERS: DETECTICN LIN-

PARAMETER UNITS IC SUBTYPE CATE IC (FT BLS) RESULT LAB DATA QA LIMIT CERTAINTY
Cwidation Reduction Potent mV 020 5L, RN 061452007 NO01 0,00 - 0,00 14.0 # - -

my o218 5L, AN 0&13200T  NO01 0,00 - 0,00 48 # - -

my 0226-010 SL, RN 061452007 NOO1 Q.00 - 000 -3.3 # - -

my 0228-010 SL, RV 081452007 NOO1 Q.00 - .00 ira # - -

my 0437 WL QR A200T  NOO Gr.00 - 6700 165 # - -

my 0438 WL QR A200T  NOO 11800 - 118.00 168 # - -

my 0439 WL QR A200T  NOO 11800 - 118.00 170 # - -

my 04402 WL QEM4F300T  NOO 18.00 - 18.00 -80 # - -

my ATP-2-D WL, FZ 0811372007 Noo 22.00 - Ba.00 -208 # - -

my ATP-2-5 WL, FZ 081132007 Noo 38,00 - 38.00 125 # - -

m CR1 SL RN 08452007 N0 Q.00 - 0.00 151.2 # - -

m CR3-010 SL RN 08452007 N0 Q.00 - 0.00 120 # - -

my GRS 5L, RN 081452007 NOD1 Q.00 - 0.00 54 # - -

my TP-02 WL Q8132007 NOO 30.00 - 30.00 -121 # - -

my TPAT WL Q81472007 NOO 2800 - 28.00 =117 # - -

my TP-18 WL Q81472007 NOO 28,00 - 29,00 -2d44 # - -
pH 8.1, 0201 L, AN 081452007 MOD1 Q.00 - 0.0 B.13 # - -

Sl 0218 SL RN 083207 N0 Q.00 - 0.00 a.21 # - -

Bl 0226-010 5L, RN 081452007 NOD1 Q.00 - 0.00 g.48 # - -

Bl 0228-010 5L, RN 081452007 NOD1 Q.00 - 0.00 g.az # - -

Bl 0437 WL Q8132007 NOO g7.00 - 87.00 T.20 # - -

B, 0438 WL Q8132007 NOO 11800 - 118.00 6.85 # - -

8., 0434 WL QR AA00T  NOO 118.00 - 118.00 7.00 # - -

8., 044z WL Q8472007 NOO 18.00 - 18.00 T .08 # - -

8.1, ATP-2-D WL, FZ 081372007 Noo 22.00 - Ba.00 7.7a # - -

8.1, ATP-2-5 WL, FZ 0811372007 Noo 38,00 - 38.00 B.50 # - -
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GEMERALWATER CQIIALITY DATA BY PARAMETER (USEEZDE) FOR SITE MOADT, Moab Site

REFORT DATE: 7/9/2008 222 pm

LOCATION LOC TYPE, SAMPLE: DEPTH RAMGE QUALIFIERS: DETECTION LIM-
PARAMETER LINITS 1] SUBTYPE CATE ] (FT BLS) RESULT LAE DATA QA LIMIT CERTAIMNTY
pH Sl CR1 SL, RN 0842007 WO01 Q.00 -0.00 g.24 # - -
Sl CR3-010 SL, RN 0842007 WO01 Q.00 -0.00 g.22 # - -
S0, GRS SL RN 084752007 WO01 Q.00 - 0.00 8.28 # - -
2. TP-02 WL 081372007 Moo 30,00 -30.00 T4 # - -
2. P17 WL 061472007 NO 22.00 -28.00 720 # - -
2. TP-19 WL 061472007 NO 2000 -29.00 T4 # - -
Selenium mg'L 0201 SL, RN 081472007 0001 Q.00 -0.00 0008 J #  3BE-0S -
mg'L 0218 SL, RN 08132007 0001 Q.00 -0.00 0.0021 dJ #  38BE-05 -
mg'L 0226-010  SL, RN 0811472007 0001 Q.00 -0.00 0.0018 dJ #  38BE-05 -
mg'L 0228-010  SL, RN 0811472007 0001 Q.00 - 0.00 0008 d #  38BE05 -
mgL 0437 WL 081372007 0001 97.00 -a7.00 0.049 J # 000038 -
migL 0437 WL 081372007 0002 G97.00 -a7.00 0.047 J # 000038 -
migL 0438 WL 081372007 0001 118.00 -118.00 0.00083 J #  38E-05 -
gL 0439 WL 081372007 0001 11800 -118.00 0.0021 J #  38E-0L -
mgL 0492 WL 081472007 0001 1800 -18.00 0.00035 J #  38E-05 -
mgL ATP-2-D WL, PZ 08132007 0001 22.00 -8a.00 00018 J # 000038 -
mgL ATP-2-5 WL, PZ 08132007 0001 28,00 -38.00 0.009 J #  38E-05 -
gL CR1 SL, RN 081452007 0001 Q.00 - 0.00 0.0m7 J #  3.8E-05 -
mg'L CR3-010 SL, RN 081472007 0001 Q.00 -0.00 0.0015 J #  3BE-0S -
mg'L CRE SL, RN 081472007 0001 Q.00 -0.00 0.0017 J #  3BE-0S -
mg'L TP-02 WL 061372007 0001 30.00 -30.00 0.00039 dJ #  38BE-05 -
mg'L P17 WL 061472007 0001 28.00 -28.00 0.0mz d # 000038 -
mgL TP-19 WL 081472007 0001 2000 -29.00 0.00038 J # 000038 -
Specific Conductance umhosfem 0201 SL, AN 081452007 W00 Q.00 - 0.00 &00 # - -
umhosfem nz21e SL RN 0832007 W00 Q.00 -0.00 7 # - -
umhosfem  0226-010  SL RN 0671472007 NOOT Q.00 -0.00 611 # - -
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GEMERALWATER QUALITY DATA BY PARAMETER (USEEX0S) FOR SITE MOADT, Moab Site
REPORT DATE: 7192008 3:22 pm

LOCATION LOC TYPE, SAMPLE: CEFTH RAMGE QUALIFIERS: DETECGTION LIN-
FPARAMETER LNITS IC SUETYFE CATE IC (FT BLS) RESLULT LAE DATA QA LIMIT CERTAINTY
Sp=cific Conductance umhogiom 0228-010 SL, RNV 0&145300T WO 000 - 0.00 BOS # - -
umhagicm 0437 WL Q82T N @r.00 - a7.on 11257 # - -
umhagicm 0438 WL Q82T NOM 11800 - 118.00 0343 # - -
umhasicm 0439 WL Q83T NOMM 11800 - 118.00 o437 # - -
umhasiom 0442 WL 0842007 NO 18,00 - 18.00 2361 # - -
umhosiom  ATP-2-0 WL, FZ 0812007 Nt 8800 - BB.00 128773 # - -
umhosiom  ATP-2-5 WL, FZ  0/1asly WO 2800 - 38.00 18164 # - -
umhasicm CR1 SL, RV 0871452007 N0 Q.00 - 0.00 B05 # - -
umhosfom  CR3-010 SL, RV 0871452007 N0 Q.00 - 0.00 629 # - -
umhaosicm GRS SL, RV 06714200T WO 0.00 - 0.00 B42 # - -
umhosfom  TP-02 WL 08 F2E0T  NOM 30,00 - 30,00 3908 # - -
umhosfom  TP-1T WL 081472007 NOD 2300 - 28.00 114610 # - -
umhogfom  TP-19 WL 08472007 NO 2200 - 29,00 136062 # -
Sulfate mg'L 201 SL, RV 06452007 0001 Q.00 - 0.00 130 # 5 -
mg'L n218 SL, RV 0&T1F20T 0001 0.00 - 0.00 180 # 5 -
mg'L 0226-010 SL, RV 06742007 0001 0.00 - 0.00 130 # 5 -
mg'L 0228-010 SL, RV 067452007 0001 000 - 000 130 # 5 -
mgL 0437 WL Q8207 0001 @r.00 - a7.on 4300 # ] -
mg'L 0437 WL Q82007 0002 Gr.00 - a7.on 4300 # ] -
mg'L 0438 WL Q82007 0001 11800 - 118.00 4000 # ] -
mg'L 0439 WL Q83T 0001 11800 - 118.00 3400 # k0 -
mg'L 0442 WL 0842007 0001 18,00 - 18.00 B0 # 10 -
mig'L ATP-2-D WL, FZ  0/1asy 0001 22,00 - 88.00 s000 # L0 -
mig'L ATP-2-5 WL, FZ  0/1asy 0001 2800 - 38.00 TR0 # 100 -
mg'L CR1 SL, RV 06452007 0001 Q.00 - 0.00 130 # 5 -
mg'L CR3-010 SL, RV 06742007 0001 0.00 - 0.00 130 # 5 -
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GEMERALWATER QIALITY DATA BY PARAMETER (USEE205) FOR SITE MOADT, Moab Site
REPORT DATE: 7/9/2008 3:22 pm

LOCGATION LOC TYPE, SAMPLE: DEPTH RAMGE QUALIFIERS: DETECTION LIN-

PARAMETER LINITS IC SUETYFE CATE Iy (FT BLS) RESLULT LAE DATA QA LIMIT CERTAINTY
Sulfate mg'L RS SL, RN 081452007 0001 Q.00 - 000 130 # £ -

mg'L TP-02 WL QR Y2007 000 30,00 - 30,00 1100 # 25 -

mg'L TPAT WL Q&M473007 000 28.00 - 28.00 E500 # 5O -

mg'L TP-14 WL QEM472007 - 000 20,00 - 29,00 44800 # B0 -
Temperaturs [ 0201 SL, RV 081452007 NOO1 Q.00 - .00 2010 # - -

[ nz18 SL, AN 08132007 NOO1 Q.00 - 000 2.7 # - -

[ 0226-010 SL, RV 081452007 NOO1 Q.00 - .00 19.75 # - -

[ 0228-010 SL, AN 081452007 NOO01 Q.00 - 000 19.45 # - -

[ 0437 WL QR A200T  NOO Gr.00 - 6700 18.55 # - -

[ 0438 WL QR AA00T  NOO 11800 - 118.00 17.84 # - -

[ 0434 WL QR AA00T  NOO 11800 - 118.00 19.45 # - -

G 04a2 WL 081452007 NOO 18.00 - 18.00 1718 # - -

G ATP-2-D WL, FZ 0832007 N0 82,00 - 88.00 21.85 # - -

G ATP-2-5 WL, FZ 081132007 Noo 35,00 - 38,00 20,85 # - -

G CR1 5L, RN 061452007 NO01 0,00 - 0,00 18.84 # - -

G GR3-010 5L, RN 061452007 NO01 0,00 - 0,00 2115 # - -

G RS 5L, RN 061452007 NO01 0,00 - 0,00 20.50 # - -

[ TP-02 WL Q8132007 NOO 30,00 - 30,00 19.49 # - -

[ TPAT WL Q8472007 NOO 28.00 - 28.00 14.79 # - -

[ TP-19 WL Q8472007 NOO 28,00 - 29,00 16.28 # - -
Tatal Cissolved Solids mg'L 0201 SL, RN 081452007 0001 Q.00 - 0.00 aa0 # 20 -

mg'L o218 5L, RN 08132007 0001 0,00 - 0,00 470 # 20 -

mg'L 0226-010 SL, RN 081452007 0001 Q.00 - 000 390 # 20 -

mg'L 0228-010 SL, RN 081452007 0001 Q.00 - 000 380 # 20 -

mg'L 0437 WL QR A200T - 000 G7.00 - 6700 aono # 200 -

mg'L 0437 WL Q82007 0002 Gr.00 - 6700 ganon # 200 -
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GENERALWATER CQIUALITY DATA BY PARAMETER (USEE20S) FOR SITE MOADT, Moak: Site
REPORT DATE: 7/2/2008 2:22 pr

LOCATION LOGC TYPE, SAMPLE: DEFTH RAMGE QUALIFIERS: DETECGTICN LIN-

PARAMETER LINITS Iy SUBETYPE CATE 1% (FT BLS) RESLULT LAE DATA QA LIMIT CERTAINTY
Tatal Dissoked Solids mg'L 0438 WL O&1FA007 0001 118.00 - 118.00 T # 200 -

mig'L 0430 WL 081 Va7 00 118.00 - 118.00 aoon # 200 -

mg'L 0402 WL 081472007 0001 12,00 -18.00 1400 # 40 -

mg'L ATP-2-D WL, FZ 0812007 0001 55.00 - B.00 Ge000n # 2000 -

mg'L ATP-2-5 WL, FZ 0812007 0001 .00 - 36,00 14000 # 400 -

mg'L CR1 SL, RN 081452007 0001 Q.00 - 0,00 380 # 20 -

mg'L CR3-010 SL, RN 081452007 0001 Q.00 - 0,00 380 # 20 -

mg'L RS SL, RN 081453007 0001 Q.00 - 0,00 380 # 20 -

mg'L TP-02 WL 08N 200T 0001 30,00 - 30,00 3000 # &0 -

mg'L P17 WL 08472007 0001 28.00 - 28.00 aooon # 2000 -

mg'L TP-19 WL 081472007 0001 20,00 - 29,00 110000 # 2000 -
Turbidity NTLI 0226-010 5L, RN 081452007 WOOT Q.00 - 0,00 305 # - -

NTLI 0228-010 5L, RN 081452007 WOOT Q.00 - 0,00 169 # - -

NTLI 0437 WL 08207 WOo1 Gr.00 - 6700 4 .48 # - -

NTU 0438 WL 08207 WOo1 11800 - 118.00 1.74 # - -

NTU 0434 WL 08207 WOo1 11800 - 118.00 4.05 # - -

NTU 040z WL 081472007 Woo1 18,00 - 18.00 7.h2 # - -

NTL ATP-2-D WL, FZ 08132007 Nom 22,00 - 800 2g.2 # - -

NTLI ATP-2-5 WL, FZ 08132007 Noo 3800 - 38,00 104 # - -

NTLI CR1 SL, RN 0&45200T  WOOT Q.00 - 0,00 120 # - -

NTU CR3-010 SL RN 081452007 N0 Q.00 - 0,00 120 # - -

NTL GRS SL, RN 0842007 MOODT Q.00 - .00 263 # - -

NTLI TP-02 WL 08 WV2I0T  WOO1 30,00 - 30.00 Td.0 # - -

NTLI P17 WL 081472007 WOo1 28.00 - 28.00 T.08 # - -

NTLI TP-19 WL 081472007 Woo1 28,00 - 29,00 o.28 # - -
Llraniurn mig'L 0201 SL RN 081452007 000 Q.00 - 0,00 0.0026 J # Jd6E-06 -
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GENERALWATER CLUALITY DATA BY PARAMETER (USEEX)E) FOR SITE MOADT, Moak Site
REPORT DATE: 7/9/2008 3:22 pm

LOCATION LOC TYPE, SAMPLE: CEFTH RANGE GUALIFIERS: DETECTION LIN-
FARAMETER LINITS 0 SUETYPE CDATE IC {FT BLS) RESLLT LAE DATA QA LIMIT CERTAINTY
Lranium mg'L 0218 LRIV 08132007 0001 Q.00 - 0.00 0.0028 J #  4.8E-08 -
mg'L 0226-010 LRIV 081472007 0001 Q.00 - 0.00 0.0028 J #  4.8E-08 -
mg'L 0228-010 SL, RN 081472007 0001 Q.00 - 0.00 0.0025 J #  48E-08 -
mg'L 0437 WL Q82007 000 Gr.00 - 87.00 4.800 J # 000048 -
mg'L 0437 WL Q82007 0002 Gr.00 - 87.00 4.700 J # 000048 -
mg'L 0438 WL Q82007 00N 11800 - 118.00 2.300 J # 000023 -
mg'L 0439 WL QA X207 000 11800 - 118.00 1.100 J # 03E-05 -
mig'L 0492 WL 081472007 0001 18.00 - 18.00 0.850 J # 09.3E-05 -
mig'L ATP-2-0 WL, FZ 0/ vadlyT 0001 23,00 - 88.00 0.013 J # 48E-05 -
mg'L ATP-2-5 WL,FZ Q&1 32io7 00 28,00 - 36,00 0.030 J #  48E-08 -
mg'L CR1 SL, RN 081452007 0001 Q.00 - 0.00 0.0028 J #  48E-08 -
mg'L CR3-010 SL, RN 081452007 0001 Q.00 - 0.00 0.0028 J #  48E-08 -
mg'L RS SL, AN 081472007 0001 0.00 - 0.00 0.0025 J #  4.8E-06 -
mg'L TP-02 WL 08132007 000 30,00 - 30,00 5.100 J # 000046 -
mg'L TR1T WL Q8472007 000 2300 - 28.00 0.048 J #  48E-05 -
mg'L TF-19 WL Q8472007 000 23,00 - 29.00 0.00058 B J #  48E-05 -
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GEMERALWATER CQUJALITY DATA BY PARAMETER (USEE20S) FOR SITE MOADT, Moak Site
REPORT DATE: 7/9/2008 2:22 prm

LOCGATION LOC TYPE, SAMPLE: DEPTH RAMGE QUALIFIERS: DETECTION LIN-
PARAMETER LINITS ] SLETYPE CATE ] (FT BLS) RESULT LAE DATA QA LIMIT CERTAINTY

RECCRLS: SELECTED FROM U2EE20) WHERE slle_code="MCAD1" AND bcalion_coda Inf'ATP-2-0' ATP-2-5\TR-02, TRP-A7' TR1& 0437 0422 043" 04220201 021 20826 010" 022 8-
00", CR1' CR3-010'CRE") AND (dala_walkdalicn_gualifiers 15 NULL QR data walidalion_ qualfiers MOT LKE "M% AND data_valkdalon_gualiliers NOT LIKE %A% AMD
dala walidahon gualiiiers MOT LIKE %% AND DATE_SAMPLED bhwaan 261320078 and $5142007 %

SAMPLE ID CCODES: 000K = Fillerad sample (0.45 pmjy.  MODK = Unfillerad sampl. X = raplicate numbsr.

LOCATIONTYPES: SL SURFACE LOCATICHN WL OWELL
LOCATION SUBTYPES:  FZ Plezomater AN Riwar
LAR JUALIFIERS:

' PReplizate anatyels nolwinin conirol imis.
Comelalion coafMokent lor MSA < 0398,

+
= Result aboee uppar delection limit
A TIC k5 a suspacted aldalcondensation product,
B Inorganic: Resull i betwesn e IDL and CROL Crganks & Radochemisty: Analyle also found In mathod blank.
C  Peslicide rasult confimed by GC-MS.
O Analyta delermined Indiuted sample.
E Inorganic; Estmalke walus bacausa of Imerlerenca, 562 cass narmative, Organic: Analts exceeded callbration rangs of the GC-MS.
H  HoKing time sepirad, value suspecl.
I Incraesad detection limit due o requined diuion.
J  Estimated
M GFRAA duplicaba Injecticn precision not mel.
N Inoranic or radochamical; Spiks sample necovery nolwithin condnod limis. Organic: Tematively denilied compurd (TIC).
P = 25% differenca In deteclad pesticide ar Arachlor concaniralions bekweaen 2 columns.
S Resultdetermingd by method of standard addtion (MSA),
U Anattical resull below datection limit.
W Postdgastion spiks cutslde conind limis while sample absorbancs « 0% of anaktical spka absorbanca.
X Leboratary defined (USEPA CLP organic) qualiiier, 569 cass naralive,
¥ Leboratary delined {USEPA CLP organich qualifier, se= casa rarmalive.
Z  Leboratary defined (USEPA GLP organic) qualiiier, se2 cass naralive,
DATA QUALIFIERS:
F  Low fow sampling methad usad. G Possible grout canlaminabion, pH - 8. J  Estimatsd velus,
L Less1han 2 bora volumes porged pior i sampling N Prsumplve @¢idence hat analy e & prasanl. Tha Q Cualtaties result due 1o samping echnigue
anakk i3 "leniatvely Mentiiad’,
R Unussbks rasult U Paramelsr anakzed for butwas not datesiad K Location ks undsined.

QA QUALIFIER:  # =valdaled according b Cualily Assuranca guideines.
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3.4 Water Level Data
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STATIC WATER LEVELS (USEETM) FOR SITE MOADT, Moab Site
REPORT DATE: 7/9/2002 318 pm

TOP OF DEFPTH
CASING MEASUREMENT FROM TOP WATER WATER
LOCATION CODE FLOW ELEVATION OF CASING ELEVATION LEVEL
CODE (FT) DATE TIME (FT) (FT}) FLAG

0437 0 4048.25 06/13/2007 0217 8912 3959.13
0438 0 4054.22 0B/13/2007 10012 96.25 3957.97
0439 0 4055.27 0B8/13/2007  10:55 97.58 3957.69
0492 3967 .64 0B8/14/2007 12112 12.65 3954.99
ATP-2-D 0 3967.05 08/13/2007  14:05 13.68 3953.97
ATP-2-5 0 3967.04 0B/13/2007 12145 11.22 3955.82
TP-02 0 3975.55 0B8/13/2007 1506 1891 3956.64
TP-17 D 3963.69 06/14/2007 02018 9.60 3954.09
TP-19 D 396217 06/14/2007 10045 7.7 3954 .46

RECORDS: SELECTED FROM USEEFOOWHERE sita_code="MCAD1" AND kocation_code in{ATP-2-0' /AT P-2-5""TP-02 /TP-17,TP-
1900457, 0438 '0430" 0492 AND LOG_DATE between #6113 2007# and #6/14/2007#

FLOW CODES: C DOWMN GRADIENT O ON-SITE
WATER LEVEL FLAGS:
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3.5  Blanks Report

The requirements for collecting equipment blanks were provided to the previous Contractor
samplers. Despite the current Contractor’s best efforts to communicate the importance of the
collection of equipment blanks, unfortunately the samplers did not follow protocol and no field
blanks were collected. As a result, there is no corresponding report.
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Attachment 1

Trip Report
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!

ﬂS&K Moab TAC Team

Date: July 3, 2007

To: Ken Pill

From: E.M. Glowiak

Subject: Routine Sampling Trip Report

Site: Moab — Ground Water and Surface Water Sampling Event —June 2007
Date of Sampling Event: June 13-14, 2007

Team Members: K. Pill, E. Bettez

RIN Number Assigned: All samples were assigned to RIN 07060957.

Sample Shipment: The coolers were shipped overnight FEDEX to Paragon Analytics, Inc. from
Moab, Utah, on June 14, 2007 (Airbill No. 8604 9605 0065).

Number of Locations Sampled: The June routine sampling was conducting during the
descending limb of the hydrograph after spring peak run-off. Nine monitor wells and seven
surface water locations were sampled during the June 2007 Routine sampling event. Including 1
duplicate, a total of 17 samples were collected.

The number of sample locations was reduced from previous routine sampling events since many
of the routine sample locations were sampled during the June monthly sampling event (RIN
07060933).

Locations Not Sampled/Reason: None.

Field Variance: None.
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Quality Control Sample Cross Reference: Following are the false identifications assigned to
the quality-control samples:

Associated Ticket
False ID True ID Sample Type matrix Number
2514 0437 Duplicate from 97 ft bgs Ground Water NFK 779

Location Specific Information: Wells 0437, 0438, and 0439 were sampled using dedicated

bladder pumps. All other remaining monitor wells were sampled using a peristaltic pump and
dedicated tubing. Each surface water sample was collected using a peristaltic pump and hose
reel. The table below provides additional information:

Sample ID Location Date Sample Comments
Depth
NEK 784 CR-1 06/14/2007 6 in. bgs Sampled off of the main river channel, very turbid, high
flow velocity.
NEK 791 0492 06/14/2007 18 Developed well after sampling, removed sand off of
the bottom
NEK 790 CR3-010 06/14/2007 Unknown Sample collected .off qf the main river channel, very
turbid, high flow velocity
NFK 785 TP-17 06/14/2007 28 ft bgs
NEK 787 0226-010 06/14/2007 Unknown Sample collected _off qf the main river channel, very
turbid, high flow velocity
NFK 789 TP-19 06/14/2007 29 Strong sulfur odor
NEK 788 0228-010 06/14/2007 Unknown Sample collected .off qf the main river channel, very
turbid, high flow velocity
NFK 782 TP-02 06/13/2007 30 High turbidity
NEK 783 0218-010 06/13/2007 Unknown Sample coIIect(_ed off of the main river g:hannel, very
turbid, moderate flow velocity
NFK 780 ATP-2-S 06/13/2007 36 ft bgs Type Il well
NFK 781 ATP-2-D 06/13/2007 88 ft bgs Type | well, high turbidity
NEK 793 CR5 06/14/2007 Unknown Sample collected _oﬁ o_f the main river channel, very
turbid, high flow velocity
NEK 792 0201 06/14/2007 Unknown Sampled coIIected_ off pf the main river channel, very
turbid, high flow velocity
NFK 776 0437 06/13/2007 97 ft bgs Sampled using dedicated bladder pump
NFK 777 0438 06/13/2007 118 ft bgs Sampled using dedicated bladder pump
NFK 778 0439 06/13/2007 118 ft bgs Sampled using dedicated bladder pump

Notes: ft bws = feet below water surface, ft bgs = feet below ground surface

U.S. Department of Energy

RIN No. 07060957
July 2008

June 2007 Routine Sampling Event VDP, Moab UMTRA Project
DOE-EM/GJ1642-2008
Page 41



Water Level Measurements: Water level data are provided in the table below. These data
represent depth to water measurements or feet below top of casing (ft btoc).

Depth to Water
Well No. Date Time (ft btoc)
ATP-2-S 06/13/2007 13:45 11.22
ATP-2-D 06/13/2007 14.05 13.68
0437 06/13/2007 09:17 89.12
0438 06/13/2007 10:12 96.25
0439 06/13/2007 10:55 97.58
0492 06/14/2007 13:12 12.65
TP-02 06/13/2007 15:06 18.91
TP-17 06/14/2007 09:18 9.60
TP-19 06/14/2007 10:45 7.71

Well Inspection Summary: A well inspection was not conducted.
Equipment: No issues.
Regulatory: None.

Site Issues: According to the USGS Cisco Gaging Station (Station No. 09180500), the mean
daily Colorado River flows during this sampling event are provided below:

Daily Mean Flow

Date (cfs)
| 06/13/2007 || 9,860 \
| 06/14/2007 || 11,000 \

Corrective Action Required/Taken: None

cC: E.M. Glowiak, P2S
M. Mullis, S&K
K.G. Pill, P2S
J.D. Ritchey, P2S
Document Control
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Attachment 2

Acronyms and Abbreviations

U.S. Department of Energy June 2007 Routine Sampling Event VDP, Moab UMTRA Project
RIN No. 07060957 DOE-EM/GJ1642-2008
July 2008 Page 43



Acronyms and Abbreviations

CCB Continuing Calibration Blank

CCcv Continuing Calibration Verification
cfs Cubic Feet per Second

cocC Chain of Custody

CRI Reporting Limit Verification Check
DO Dissolved Oxygen

EDD Electronic Data Deliverable

EPA Environment Protection Agency

ft bgs Feet Below Ground Surface

ICB Initial Calibration Blank

ICP Inductively Coupled Plasma

ICS Interference Check Standard

ICV Initial Calibration Verification

LCS Laboratory Control Samples

MDL Minimum Detection Limit

mg/L Milligram per Liter

mL/m Milliliter per Minute

MS Matrix Spike

MSD Matrix Spike Duplicate

ps/cm Micro Siemens per Centimeter

mV Millivolt

ORP Oxygen Reduction Potential

PQL Practical Quantitation Limit

RDL Required Detection Limit

RPD Relative Percent Difference

SMS Sample Management System

SuU Standard Unit

UMTRA Uranium Mill Tailings Remedial Action
USGS U.S. Geological Survey

VDP Validation Data Package
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