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Sampling Event Summary
Site: Monument Valley, Arizona, Processing Site
Sampling Period:  December 14-16, 2009

Thirty-five groundwater samples and one surface water sample were collected at the Monument
Valley, Arizona, Processing Site to monitor groundwater contaminants as specified in the 1999
Final Site Observational Work Plan for the UMTRA Project Site at Monument Valley, Arizona.
Sampling and analysis was conducted as specified in the Sampling and Analysis Plan for '
U.S. Department of Energy Office of Legacy Management Sites (LMS/PLN/S04351, continually
updated). Water levels were measured at each sampled well. Duplicate samples were collected
from locations 0719 and 0774.

Time-concentration plots for ammonia as nitrogen, chloride, nitrate + nitrite as nitrogen, sulfate,
uranium, and vanadium are included with the results data. The data from this sampling event are
consistent with values previously obtained. Widely fluctuating uranium concentrations in wells
0657 and 0662 have been previously noted and this trend continues with the data from this
sampling event. Ongoing erosion of a former uranium mine located upgradient from the site may ‘
be affecting the uranium concentrations at these locations. Nitrate + nitrite as nitrogen
concentrations in wells 0662, 0761, 0762, 0764, and 0771 had been increasing through 2008,
which was consistent with downgradient movement of the contaminant plume. Results from this
event, however, demonstrate that nitrate + nitrite as nitrogen concentrations are leveling off or
decreasing in these wells. In well 0655, nitrate + nitrite as nitrogen continues to fluctuate
seasonally and may show an upward trend. A de-nitrification treatment of well 0765 in

- September 2009 by the University of Arizona has decreased concentrations for most analytes at

this location, most notably nitrate + nitrite as nitrogen.

Wells with anaiyte concentrations that exceeded U.S. Environmental Protection Agency (EPA) -
groundwater standards are listed in Table 1.

N

Table 1. Monument Valley Locations That Exceed Standards

 Analyte Standard® Site Location | Concentration -
(mg/ L) Code - (mg/ L)
Nitrate + Nitrite as 10 MONO1 . 0606 220
Nitrogen 0648 60 N
0653 37
0655 130 -
0656 - 15
0662 19
! 0669 15
0761 34
0762 97
0764 40
0766 120
0770 19
0771 170
Uranium 0.044 MONO1 0657 0.068
) 0662 0.2

#Standards are listed in 40 CFR 192.02 Table 1 to Subpart A.
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The Navajo Nation’s proposed cleanup standard for sulfate is 250 milligrams per liter (mg/L).
The ratios of sulfate:chloride concentrations vary depending on whether the source is related to
past millsite activities or if it occurs naturally. Tailings fluids were enriched in nitrate and sulfate
but had relatively low chloride concentrations. A sulfate:chloride ratio greater than 10 is a good
indication of groundwater contamination resulting from milling activities. The proposed sulfate
treatment goal for Monument Valley will incorporate both criteria. The treatment goal will be
achieved when the sulfate concentration is less than 250 mg/L. or the sulfate:chloride ratio is less
than 10. Table 2 lists sulfate concentratlons and sulfate:chloride ratios.

Table 2. Sulfate Results

Suifate - Treatment Goal
Location Concentration Sulfate : Chloride .
. Achieved?
: (mg/L)

0402 19 2 Yes
0602 110 9 Yes
0603 100 9 Yes
0604 110 10 Yes
0605 140 7 Yes
0606 370 ! 16 No
0619 28 - . 6 -Yes -
0648 900 41 No
0650 140 12 Yes -
0651 110 9 Yes
0652 66 5 Yes
0653 1100 . - 44 No
0655 ! 1400 64, No
0656 160 12 Yes
0657 97 15 Yes
0662 220 13 Yes
0669 110 14 " Yes
0711 120 9 Yes
0715 69 8 Yes
0719 130 9 Yes
0727 93 8 Yes
0760 920 10 Yes
0761 470 36 No
0762 1500 - 22 No
0764 300 27 No
0765 390 24 No
0766 520 31 No
0767 32 6 Yes
0768 60 5 Yes
0770 200 14 Yes
0771 1400 82 No
0772 140 9 Yes
0774 37 8 Yes
0775 26 5 Yes
0776 32 6 Yes

(. .

DVP—December 2009, Monument Valley, Arizona

RIN 09122747
Page 2

U.S. Department of Energy

February 2010

S r o i
= - T - ,, \ =

. B . . - ) ey . - N
- O -l N .



¢ - N ’ . K )
e Ey I . TR BE A =R Ea

¢
4 -

~ ¢ b .
- { 2 ) 5 .

P

David Miller -

" Site Lead, S.M. Stpller

2/ 5///0

. Date

U.S. Department of Energy
February 2010

DVP—December 2009, Monument Valley, Arizona
RIN 09122747
Page 3



." , \a
\ %
-
/ ? 4
‘ 1
: J l
|
%
¢ i l
852 o
‘,/'“"n .
g/» -
V.
e ‘/‘/
— N U.S. DEPARTMENT OF ENERGY |  S.M. Stoller Corporation l
M Buetace YWeMM Looslion Sampling Locations
::a Boundacy 3 Monument Valley, AZ, Processing Site l
A Feet
] ::_:dmg. 1.200 600 400 O 1200 FeSEvReraReD FLENAVE
July 30, 2009 $0573100 .
Monument Valley, Arizona, Processing Site Sample Locations '
DVP—December 2009, Monument Valley, Arizona U.S. Department of Energy
RIN 09122747 February 2010

Page 4




3 . N . . = R . . . F
. . v R 4 z

(‘-“‘ -

LR

v
_; -‘ -I - -

U.S. Department of Energy
February 2010

DVP—-December 2009, Monument Valley, Arizona
RIN 09122747
Page 5



This page intentionally left blank

" DVP—December 2009, Monument Valley, Arizona
RIN 09122747
Page 6

U.S. Department of Energy
February 2010

) .



' . ) ~ - - . - - ~ - — . H .
. . ; {| oy . ) 3 f
3 . v K E R ¢ . E

&< .
el g Water Sampling Field Activities Verification Checklist
3 g Project : Monument Valley, Arizona Date(s) of Water Sampling December 14-16, 2009
f; Date(s) of Verification January 26, 2010 - "~ Name of Verifier Gretchen Baer
=
‘Response ~
(Yes, No, NA) Comments.
1. s the SAP the primary document directing field procedures? Yes _
List other documents, SOPs, instructions. Work order letter dated November'é, 2009.
Private location 0617 and monitor well 0777 were deleted from
2. Were the sampling locations specified in the planning documents'sampled? No the sampling list at the direction of the site lead.

3. Was a pre-trip calibration conducted as specified in the above-named

documents? Yes
4. Was an operational check of the field equipment conducted daily? Yes
Did the operational checks meet criteria? ‘ v Yes

5. Were the number and types (alkalinity, temperature, specific conductance,

pH, turbidity, DO, ORP) of field measurements taken as specified? - Yes
) 6. Was the category of the well documented? Yes
o : -
Z : :
'|° 7. Were the following conditions met when purging a Category | well:
o
‘3;3 Was one pump/tubing volume purged prior to sampling? ' Yes
g Did the water level stabilize prior to sampling? . Yes
§ Did pH, specific conductance and turbidity measurements stabilize prior to ‘ Turbidity was >10 NTU @ location 0760, 0765, & 0766. Data
‘; sampling? No are qualified as “Q.” ,
Q
é’ Was the flow rate less than 500 mUmin? ' Yes
g If a portable pump was used, was there a 4-hour delay between pump :
o < installation and sampling? NA
Z5 N
g =
= >
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Water Sampling Field Activities Verification Checklist (continued)

hesponse
(Yes, No, NA) Comments

8. Were the following conditions met when purging a Category Il well:

Was the flow rate less than 500 mL/min? Yes

Was one pump/tubing volume removed prior to sampling? Yes
9. Were duplicates taken at a frequency of one per 20 samples? Yes Duplicates wére collected @ 0719 and 0774.
10.Were equipment blanks taken at a frequency of one pér 20 samples that were v

collected with nondedicated equipment? NA
11.Were trip blanks prepared and included with each shipment of VOC samples? NA
12.Were QC samples assigned a fictitious site identification number? Yes QC samples are also listed in trip report.

Was the true identity of the samples recorded on the Quality Assurance ’

Sample Log or in the Field Data Collection System (FDCS) report? Yes
13.Were samples collected in the containers specified? Yes
14. Were samplés filtered and preserved as specified? Yes vSafané‘s with turbidity >‘1”0 were filtered.
15.Were the number and types of samples collected as specified? Yes .
16.Were chain of custody records completed and was sample custody

maintained? Yes
17. Are field data sheets signed and dated by both team members (hardcopies) or

are-dates present for the “Date Signed” fields (FDCS)? - Yes
18.Was all other pertinent information documented on the field data sheets? Yes
19.Was the presence or absence of ice ih the cooler documented at every

sample location? : Yes
20.Were water levels measured at the locations specified in the pianning

~ documents? NA
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Laboratory Performance Assessment

General Information

Report Number (RIN): 09122747

Sample Event: December 14-16, 2009

Site(s): Monument Valley, Arizona

Laboratory: ALS Laboratory Group, Fort Collins, Colorado .
Work Order No.: 0912169 i
Analysis: "~ Metals and Wet Chemistry

Validator: Gretchen Baer

Review Date: - January 26,2010

This validation was performed according to the Environmental Procedures Catalog,
(LMS/PRO/S04325, continually updated) “Standard Practice for Validation of Laboratory Data.”

~ The procedure was applied at Level 3, Data 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 3.

Table 3. Analytes and Methods

Analyte Line Item Code Prep Method | Analytical Method
Ammonia as Nitrogen WCH-A-005 MCAWW 350.1. |~ MCAWW 350.1
Chioride ' MIS-A-039 SW-856 9056 . SW-856 9056
Nitrite + Nitrate as Nitrogen ‘ WCH-A-022 MCAWW 353.2 MCAWW 353.2
Sulfate MIS-A-044 SW-856 9056 SW-856 9056
Uranium, Vanadium LMM-02 SW-846 3005A SW-846 6020A

Data Qualifier Summary

Analytical results were qualified as listed in Table 4. Refer to the sections below for an
explanation of the data qualifiers applied.

Table 4. Data Qualifier Summary

Szmgz Location . Analyte - ‘ Flag Rea'son' -
0912169-1 0402 Uranium ) U Less than 5 times the calibration blank
0912169-5 - 0605 Uranium u. - Less than 5 times the calibration blank
0912169-30 0768 Uranium U Less than 5 times the calibration blank
!
U.S. Department of Energy ’ DVP—December 2009, Monument Valley, Arizona
February 2010 , : 4 , RIN 09122747
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Sample Shipping/Receiving

ALS Laboratory Group in Fort Collins, Colorado, received 38 water samples on
December 19, 2009, accompanied by a Chain of Custody (COC) form. Copies of the two air bllls

were included in the receiving documentation. The COC form was checked to confirm that all of

the samples were listed with sample collection dates and times, and that signatures and dates
were present indicating sample relinquishment and receipt. The COC form was complete with no
errors or omissions with one exception. The sample time for location 0765 differed from the time
- written on the bottle labels by two hours; the laboratory used the time on the COC for log in.

Preservation and Holding Times

~

The sample shipments were received intact with the temperature inside the iced cooler at 1.8.°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 Instrur_nent 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. '

Method MCAWW 350.1, Ammonia as Nitrogen

Calibrations were performed using six calibration standards on December 30, 2009. The
calibration curve correlation coefficient values were greater than 0.995 and the absolute values of
the intercepts were less than 3 times the method detection limit (MDL). Calibration and .
laboratory spike standards were prepared from independent sources. Initial and continuing
calibration verification checks were made at the required frequency resulting in elght verification
checks. All calibration checks met the acceptance criteria.

Method MCAWW 353.2, Nitrite + Nitrate as Nitrogen

Calibrations were performed using seven calibration standards on January 4, 2010. The
calibration curve correlation coefficient values were greater than 0.995 and the absolute values of
the intercepts were less than 3 times the MDL. Calibration and laboratory spike standards were
prepared from independent sources. Initial and continuing calibration verification checks were

made at the required frequency resulting in six verification checks. All calibration checks met the

acceptance criteria.

DVP—December 2009, Monument Valley, Arizona ‘ . ~ U.S. Department of Energy
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Method SW-846 6020A, Uranium and Vanadium

Calibrations were performed for uranium and vanadium on December 29, 2009, using seven
standards. The calibration curve correlation coefficient values were greater than 0.995 and the
absolute values of the intercepts were less than 3 times the MDL. Calibration and laboratory
spike standards were prepared from independent sources. Initial and continuing calibration

- verification checks were made at the required frequency resulting in 12 verification checks. All

calibration checks met the acceptance criteria. Reporting limit verification checks were made at
the required frequency to verify the linearity of the calibration curve near the practical
quantitation limit (PQL) and all results were within the acceptance range. Mass calibration and
resolution verifications were performed at the beginning of each analytical run in accordance
with the analytical procedure. Internal standard recoveries associated with requested analytes
were stable and within acceptable ranges

Method SW- 846 9056 Chlorzde and Sulfate

Calibrations were performed using five calibration standards on November 19, 2009. The
calibration curve correlation coefficient values were greater than 0.995 and the absolute values of
the intercepts were less than. 3 times the MDL. Calibration and laboratory spike standards were
prepared from independent sources. Initial and continuing calibration verification checks were
made at the requlred frequency resulting in ten verification checks. All calrbratron checks met the
acceptance criteria. : :

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 method blank and calibration blank results were below the PQLs for

. all analytes. In cases where a blank concentration exceeds the MDL, the associated sample

results are qualified with a “U” flag (not detected) when the sample result is greater than the -
MDL but less than 5 times the blank concentration.

Inductively Coup]ed Plasma (ICP) Interference Check Sample (ICS) Analysis

ICP interference check samples ICSA and ICSAB were analyzed at the required frequency to

- verify the instrumental interelement and background correction factors. All check sample results

met the acceptance criteria.

Matrfx Spike Analysis

Matrix spike and matrix spike duplicate (MS/MSD) samples are used to measure method

performance in the sample matrix. The MS/MSD data are not evaluated when the concentration

of the unspiked sample is greater than 4 times the spike concentration. The: splkes met the
recovery and precision criteria for all analytes evaluated.

U.S. Department of Energy DVP—December 2009, Monument Valley, Arizona
February 2010 RIN 09122747
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Laboratory Replicate Analysis

. /

Laboratory replicate sample results demonstrate acceptable laboratory precision. The relative
percent difference values for the sample-replicates and matrix spike replicates were less than
20 percent for results that are greater than 5 times the PQLs, indicating acceptable precision.

Laboratory Control Sample

Laboratory control samples were analyzed at the correct frequency to provide information on the
accuracy of the analytical method and the overall laboratory performance, including sample
- preparation. All control sample results were acceptable.

Metals Serial Diluﬁon

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. All evaluated serial
dllutlon data were acceptable.

Detection Limits/Dilutions :

’

~Samples were diluted in a consistent and acceptable manner when required. The samples were
diluted prior to analysis of uranium and vanadium to reduce interferences. The required detection
limits were met for all analytes.

Completeness

Results were reported in the correct units for all analytes requested using contract-required
laboratory qualifiers with one exception. The nitrate + nitrite as nitrogen result for sample 2856
(field duplicate of 0719) was not included in the data package This result was reported in the

- revised electronic data deliverable (EDD) file.

Chromatography Peak Integration

The integration of analyte peaks was reviewed for all ion chromatography data. There were no
manual integrations performed and all peak integrations were satisfactory.

EDD File )
A revised EDD file arrived on January 12, 2010, that included a result for nitrate + nitrite as
nitrogen that was missing in the original EDD. 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 that 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.

DVP—December 2009, Monument Valley, Arizona ) U.S. Department of Energy

RIN 09122747 i : February 2010
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RIN: 09122747

Project: Monument Valiey

SAMPLE MANAGEMENT SYSTEM
General Data Validation Report

Ly

Lab Code: PAR Validator: Gretchen Baer : Validation Date:  1/25/2010

Analysis Type: [/] Metals General Chem [ ] Red ™} organics

Holding Times
[#] Detection Limits
D Field/Ti ‘n‘p,:BIanks

Field Duplicates

(~Select Quality Parameters

#of Samples: 38 Matrix: WATER Requested Analyslls Completed:  Yes
- Chain of Custody ) Sample . .
Present: OK Signed: OK Dated: OK integrity: OK Preservation: OK' .Temperature: OK

All analyses were completed within the applicable holding times.

]
i

1
| .
‘t The reported detection fimits are equal to or below contract requirements.
1l
i
i

§ There were 2 duplicates evaluated.
$
!

U.S. Department of Energy
February 2010
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Page 1 of 1
SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet
RIN: M_2_7.4_7 - Lab Code: PAR Date Due: 1/16/2010
Matrix: _ Water Site Code: MON Date Completed: 1/7/2010
CALIBRATION Method] LCS | MS [MSD| Dup. | ICSAB [SerialDil] CRI
Analyte Date Analyzed %R | %R | %R | RPD %R %R %R
int. [ RA2 licv]ccv]ics [ccB] Blank
URANIUM 12/29/2009 OK [100.0[101.0[100.0] 0.0 40
URANIUM 12/29/2009 [0.0010|1.0000] oK [OK | OK | OK | OK |98.0[102.0[1000] 20 :] 1060 6.0 114.0
URANIUM 12/29/2009 v 20|
URANIUM 12/29/2009 - 2.0
VANADIUM 12/29/2009 CK- [102.0]107.0{1020[ 30 5.0
NVANADIUM 12/29/2009 (0.0060{1.0000] oK oK fOK [ OK | OK |e8.0|102.0[1030| 1.0 99.0 95.0
VANADIUM | 1212912009 ) 1.0 |-

0107 Areniga,
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8 E SAMPLE MANAGEMENT SYSTEM -
S o
= - . -
° Wet Chemistry Data Validation Worksheet
7 .
5 RIN: 09122747 Lab Code: PAR Date Due: 1/16/2010
= Matrix: Water Site. Code: MON Datg Completed: 1/7/2010
, CALIBRATION _ Method LCS | MS [MSD| DUP |Serial Dil] .
Analyte Date Analyzed %R | %R | %R | RPD %R
— : int. | R*2 |ICV|CCV]ICB |cCB| Blank ‘

AMMONIA AS N ] 121302009 [-0.034]0.9990] OK JOKJ oK ] OK] oK foo.od 780 81.0] 4.00 | ]
~ AMMONIA AS N [ 12r3012000 [-0.042]09999] OK JOKJOK [ oK ] oK [o7.00]80.0[830] 500 | |
[CHLORIDE [ 11192009 Joo22J1o000] | [ | | I [ ] | | -
CHLORIDE [ 1212172000 | [ Jok]ok]Jok]ok] ok [es.oo]104.0]101.0] 2.00 | |
ICHLORIDE ] 122172009 ] ] I 1 1T 1 1 ]| J103.0] | | ]
"CHLORIDE | 1272212009 ] | JokJokTok ok ] ok ]e6.00[100.0[102.0] 1.00 ] ]
CHLORIDE ' [ 12222008 ] | L 1T 1T 1 1 | [103.0] | | ]
NITRATENITRITEASN | 01/04/2010 J0.000 [0.9997] OK J ok [ oK ] oK | OK fi06.0d107.0[113.0] 3.00 | |
NITRATENITRTEASN | 01/04/2010 [ 0.000 Jo.9994] oK Jok Jok [ ok | oK [ee.oof100.0[1000] o [ ]
BULFATE [ 11192009 Jo3tefosess] | | [ ] T ] | | ] )
BULFATE | 1272172000 | [ [okJoxk]ok|ok] ok Jto1.0d101.0[98.0] 3.00 | ]
SULFATE | 122172000 | ] 1 T 1 1 | [106.0] [ 1 ]
BULFATE 1 122212009 ] ] Jox]Jok]ok]ok] ok ]e9.00]104.0}107.0] 1.00 | . |~
SULFATE | 12222000 |- ] | ]

L L [ Juosol [
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Sampling Quality Control Assessment
The following information summarizes and assesses quality control for this sampling event.

Sampling Protocol

Monitor wells were sampled using either a peristaltic pump and dedicated tubing or a dedicated
bladder pump. The surface water location was sampled by pumping directly from the pond with
dedicated tubing. Sample results for monitor wells were qualified with an “F” flag in the
database, indicating the wells were purged and sampled using the low-flow sampling method.
Wells 0402 and 0764 were qualified with a “Q” flag, indicating the data are qualitative because
these wells were classified as Category 1. Wells 0760, 0765, and 0766 were qualified with a “Q”
flag because the turbidity criterion was not met during purging.

Eguipment Blank Assessment

No equipment blanks were taken because all samples were collected using dedicated equipment.

Field Duplicate Assessment

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 0719 and 0774. The duplicate results were
acceptable, meeting the EPA recommended laboratory duplicate criteria of less than 20 percent
relative difference for results that are greater than 5 times the PQL.

DVP—December 2009, Monument Valley, Arizona o U.S. Department of Energy

RIN 09122747 . February 2010
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Page 1 of 1
SAMPLE MANAGEMENT SYSTEM o
Validation Report: Field Duplicates
RIN: 09122747 Lab Code: PAR Project: Monument Valiey Validation Date: 1/25/2010
Duplicate: 2711 Sample: 0774
Sample Duplicate
Analyte - Result Flag Emor Dilution Result Flag Error Dilution RPD RER Units
! AMMONIA AS N 04 v B .01 U 1 MG/L
CHLORIDE 456 2 T 44 2 4.44 MG/L
NITRATENITRITE AS N 15 1 1.5 1 0 MG/L
SULFATE 37 2 35 2 5.56 MG/L
URANIUM 34 10 33 10 299 UG
VANADIUM 20 3 20 3 0 UG
. )
Duplicate: 2856 Sample: 0719
Sample Duplicate
Analyte ' Resuit Flag Emor Dllution Result Flag Error Ditution RPD RER . Units
AMMONIA AS N . . 0.1 u 1 0.1 u 1 MG/L
CHLORIDE A 15 5 14 5 680 MG/L
NITRATEMNITRITE AS N 0.78 1 0.77 1 1.29 MG/L
SULFATE 130 5 120 5 8.00 MG/
URANIUM 37 10 .37 10 0 uGn
VANADIUM 47 3 .47 3 0 UG
(

DVP—December 2009, Monument Valley, Arizona
RIN 09122747
Page 17
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Certification

All laboratory analytical quality control criteria were met except as qualified in this report. The

data qualifiers listed on the SEEPro database reports are defined on the last page of each report.

All data in this package are considered validated and available for use.

Laboratory Coordinator: %9~ K//?(m/(/"v Z-9 Je/0
Steve Donivan ' Date
‘Data Validation Lead: m%///)//?//’ ; / // -
etchen Baer Date .
\
DVP-—December 2009, Monument Valley, Arizona U.S. Department of Energy

RIN 09122747 February 2010
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Potential Outliers Report

Potential outliers are measurements that are extremely large or small relative to the rest of the
data and, theréfore, are suspected of misrepresenting the population from which they were

~ collected. Potential outliers may result from transcription errors, data-coding errors, or

measurement system problems. However, outliers may also represent true extreme values of a
distribution and indicate more variability in the population than was expected.

Statistical outlier tests give probabilistic evidence that an extreme value does not "fit" with the
distribution of the remainder of the data and is therefore a statistical outlier. These tests should

‘only be used to identify data points that require further investigation. The tests alone cannot

determine whether a statistical outlier should be discarded or corrected within a data set.
There are three steps involved in identifying extreme values or outliers:

‘1. Identify extreme values that may be potential outliers by generating the Outliers Report
using the Sample Management System from data in the SEEPro database. The application
compares the new data set with historical data and lists the new data that fall outside the
historical data range. A determination is also made if the data are normally dlstrlbuted
using the Shapiro-Wilk Test.

2. Apply the appropriate statistical test. Dixon's Extreme Value test is used to test for
statistical outliers when the sample size is less than or equal to 25. This test considers
both extreme values that are much smaller than the rest of the data (case 1) and extreme
values that are much larger than the rest of the data (case 2). This test is valid only if the
data without the suspected outlier are normally distributed. Rosner's Test is a parametric
test that is used to detect outliers for sample sizes of 25 or more. This test also assumes
that the data without the suspected outliers are normally distributed.

3. Scientifically review statistical outliers and decide on their disposition.

Four laboratory results were identified as potentially anomalous. The results for chloride at well
0602 and nitrate + nitrite as nitrogen at well 0669 were identified as potential outliers because of
the low variability of the historical data. The sulfate result for location 0650 had a concentration
higher than previously observed. Recent results for sulfate indicate upward trending at this
location. Multiple laboratory and field measurement results from location 0765 were lower than
previously observed as a result of the de-nitrification treatment of this well in September 2009.
The field measurement for specific conductance at location 0656 was identified as a low outlier.
Recent results for specific conductance indicate downward trending at this location. The results
from this sampling event are acceptable as qualified.

The statistical tests identify outliers when there are at least five data points to examine. These
tests do not apply to the results from well 0715, for which there are only three or four data
points for each analyte. Examination of the concentration versus time graphs at this location,
however, demonstrates that the chloride and sulfate results in June 2009 are anomalous and may
indicate a laboratory dilution factor error. Figure 1 shows the ten-fold increase in chloride and
sulfate concentrations in June 2009 and that there was no similar increase in specific
conductance. Specific conductance is an indication of ionic concentrations in the water and a
noticeable increase should have been observed if the chloride and sulfate concentrations were
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measured accurately. Chloride and sulfate—which were measured simultaneously by the

laboratory—were the only analytes that increased ten-fold in concentration in June 2009; all

other analytes (including ammonia as nitrogen, nitrate + nitrite as nitrogen, uranium, and

vanadium) have demonstrated stable concentrations at this location for all sampling events, as

- shown in their respective time-concentration plots. The results for chloride and sulfate at location
0715 from June 2009 (93 mg/L and 710 mg/L respectively) are qualified with an “R” flag as

rejected. o ‘ :

~ Monument Valley Processing Site
Concentrations at Well Location 0715
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700 ] = e . ﬂ B Analyte _
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Figure 1
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Data Validation Qutliers Report - No Field Parameters
Laboratory: ALS Laboratory Group

RIN: 09122747

Comparison: All Historical Data

Report Date: 2/1/2010

‘vHistorical Maximum,"

“Site” - Locatio

~Code .~ ‘.Code™ L S
MONO1 0602 12/15/2008  Chioride (n) ; F
MONO1 0650 12/15/2009  Sulfate () 140 F e . - F - 255 F o 19 0 No - Yes
MONO1 0650 12/15/2009  Vanadium (n) 0.0038 - F 0.33 " F 0.0039 Fo 14 7 No " No
MONO 0652 12/16/2009  Vanadium (n) 0.0089 F 051 oo u F - 15 3 No No
MONO1 0669 12/16/2009 g‘;’ate + Nitrte as Nitrogen =45 F o 95 F 5 F 1 0 Yes Yes
MONO1 0764 12/16/2009 {‘g;’a‘e“"‘””"e asNitrogen = 44 " Fa 55 FQ 41 R 9 0 Yes No
MONOA - 0765 1211 5/2099 Ammonia Totalas N (y) " . 110 FQ 150 F 120 . F 9 0 Yes No
MONO1 0765 12/15/2009 :‘;i)"a‘e”‘“"“e asNiogen o045 FQ 150 F 120 F 9 0 No Yes
MONO1 0765 12/15/2009  Sulfate (y) _» 390 - FQ 986 600 ' F 19 0 Yes Yes
MONOT 0765 -  12/15/2009 Uranium(y) 0.0035 FQ 0015 ' 001 F 13 0 No Yes
MONO1 0765 12/15/2009  Vanadium (y) 0.0014 FQ . 0.013 U 0.004 u 12 2 Yes {log) Yes
MONO1 0767 12/16/2009  Vanadium (n) 0000075 U F 0013 U 00001 B F 12 10 No No
MONO1 0768 12/16/2009  Chloride (n) - "o F 106 13 F 16 0 No No
~ MONO1 0768 12/16/2009  Sulate (n) 60 F g2 61 F - 20 o No - No
MONO1 0771 12/15/2009  Chloride (n) 7 F 33 L 18 F 14 0 Yes No
MONOT 0772 1ziterooy I+ NI astirogen g . F 27 Foooo 10 0 No No
MONO1 0774 12/15/2009  Chloride () - 44 F 8.77 , 45 F 14 - 0 Yes No
MONO1 0774 12/15/2009  Uranium (n) , 0.033 £ 00726 , 003 - F = 18 0 No No
MONO1 0774 12/15/2000  Uranium (n) 0.034 F 00726 0.036 F 18 0 No No
STATISTICAL TESTS: »

The distribution of the data is tested for normality or lognormality using the Shapiro-Wilk Test
Outliers are identified using Dixon's Test when there are 25 or fewer data points.

Outliers are identified using Rosner's Test when there are 26 or more data points.

See Data Quality Assessment: Statistical Methods for Practitioners, EPA QC/G-8S, February 2006.
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Data Validation Outliers Report - Field Parameters Only
-Laboratory: Field Measurements

RIN: 09122747

Comparison: All Historical Data

Report Date: 2/1/2010

Lécation Samp!ebét

< Code: i Ry : . N
MONO1 0656 12/16/2009  Specific Conductance (n) 915 F 2100 F 1020 F 25 0 Yes (log) Yes
Oxidation Reduction ‘ ' A
MONO1 0765 12/15/2009 Potential (n) -166.9 FQ 218 F -183 | F 18 o} Yes Yes
MONO1 0765 12/15/2009  pH (n) - 6.53 FQ 7.49 F 7.15 18 - 0 Yes ~ Yes
MONO1 0765 12/15/2009 Specific Conductance (n) 1869 FQ 3530 2548 F 18 0 Yes ' Yes
. T . /
STATISTICAL TESTS: .

The distribution of the data is tested for normality or lognormality using the Shapiro-Wilk Test
Outliers are identified using Dixon's Test when there are 25 or fewer data points.

Outliers are identified using Rosner's Test when there are 26 or more data points.

See Data Quality Assessment: Statistical Methods for Practitioners, EPA QC/G-9S, February 2006.
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Attachment 2
Data Presentation
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Groundwater Quality Data
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 o -
Location: 0402 WELL Tribal Well No. 08-0643.

‘Depth Range !~ . "
U (FLBLS). -

Ammonia Total as N mg/L 12/16/2009 " 0001 5.17 - 9.63 . 0.1 ' u FQ # 0.1

Chloride , mg/L 12/16/2009 0001 5.17 - 963 12 FQ # 1
Nitrate + Nitrite as Nitrogen mg/L 12/16/2009. 0001 5.17 - 9.63 0.24 FQ . # - 0.01
Oxidation Reduction mv - 12/16/2009 NOO1 517 - 963 85.8 FQ - #
Potential i
pH o s.u. 12/16/2008 NOO1 517 - 963 . 86 © FQ #

o umhos
Specmc Conductance Jom 12/16/2009 NOO1 517 - - .9.63 529 FQ #
Sulfate ' mg/l  12/16/2009 0001 517 - 063" 19 ' FQ # 25
Temperature c 12/16/2009 NOO1 v 5.17 - - 963 - 943 FQ #
Turbidity ’ NTU 12/16/2009 NO0O1 517 - 9.63 19 FQ #
Uranium mg/L 12/16/2009 0001 517 - 9.63 0.000026 B, " UFQ # 0.0000024
Vanadium mg/L 12/16/2009- 0001 517 - 9.63 . 0.000075 U FQ # 0.000075

-~/
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0602 WELL

Sample " .‘Depth Range
Date D ~ (FBLS) >

Ammonia Total as N mg/L - 12/15/2009 NOO1 195 - 295 0.1 U F # 0.1
_Chloride mg/L 12115/2009 N0O1 195 - 295 12 F oo % 1
Nitrate + Nitrite as Nitrogen . mg/L  12/15/2009 N0O1 195 - 295 075 . ' F ¥ 001
g;;giggf Reduction mv  12/15/2009 NOO1 195 - 205 129 : Fooo#

pH su. 12152009 - NOOf 195 - 295 793 - : F #

Spécific Conductance “’;g’r‘:s 12/15/2009 NOO1 195 - 295 513 ©F #

Sulfate mg/L  12/15/2009 NOO1 - 195 - 295 110 o F- # 2.5
Temperature c 12/15/2009 N0O1 195 - 295 ‘ 13.39 ot o F #

Turbidity ~ NTU  12/15/2009 NoO1 195 . - 205 379 - SO R

Uranium mg/l  12/15/2009 NOO1 ~ 195 - 295 ©0.0037 - F 0.0000024
Vanadium o mg/L  12/15/2009 NoO1 - 195 - 295 0.00075° ' O F #  0.000075

\
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 :
Location: 0603 WELL

B L o O ey
Ammonia Total as N mg/L 1é/1 5/2009  NOO1 43 - 53 0.1
) Chloride mg/ll  12/15/2009 N0O1 43 - 53 11 ' R # 1

Nitrate + Nitrite as Nitrogén mg/L 12/15/2009 NOO1 43 - 53 0.36 ’ F # 0.01
gg{gﬁﬂgr Reduction mV  12/15/2009 N0O1 43 - 53 903 S F s

CpH - su.  12/15/2009 N0O1 43 - 53 798" - Fooo# -
Specific Conductance ”'/';’r‘:s 12/15/2009 NOO1 43 - 53. 573 ) R
Sulfate mg/L  12/15/2009- N0O1 43 - 53 100 - ' Fooo# C 25
Te'mperature c 12/15/2009 N0O1 . 43 - 53 ' 14.56 T Fo 4
Turbidity NTU  12/15/2009 NOO1 43 - 53 5.46 : F # )
Uranium : Cmgll . 12/15/2009 NOO1 . 43 - 53 0.003 F 0.0000024

vanadum - mgll  12/15/2009 N0O1 43 - 53 o 0.00065 ' F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0604 WELL

" Sample” --°-- . " Depth Range

- paraineter '[,J',‘,";"f'-"""‘:.'iijibate CUTepi o (FeeLs) Result ‘ ,
Ammonia Total as N ' mg/L 12/i 5)2009 ' N001 13 - 28 0.1 , u - F # 0.1
Chloride mg/L  12/15/2009 NOOT 13 - 28 11 F # 1
Nitrate + Nitrite as Nitrogen mg/L  12/15/2009 NOO1 13 - 28 0.034 F | # 001
gg{:ﬁggr Reduction mv  12/15/2009 NoO1 13 .. 28 797 - : F #
pH . s.u. 12/15/2009 NOO1 13 - 28 . 831 - F, #
Specific Conducfance UT:?:S 12/15/2009 NOO1 13 - - 28 : 553 o F #
Sulifate i : mg/L 12/15/2009 NOO1 13 - 28 ' 10 ' - F- # 25
Temperature | C 1211512009 NoO1- -~ 13 . 28 15.09 N
Turbidity NTU 12/15/2008 NOO1 13 - . 28 : s.1é- S R #
‘Uranium - - “mgiL 12/15/2609 NOO1 13 - - 28 '0.0022 o F : -# 0.0000024
Vahadium - . mg/L  12/15/2009 NOO1 13 <28 o.oozé - ' F  # . 0.000075
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f

Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site

REPORT DATE: 2/1/2010
Location; 0605 WELL

" Parameter =’ .-

: .- Depth'Ranges . .. [
W (FtBLS) e

ualifiers

““Data
Ammonia Total as N mgll  12/16/2009 N0OT 14 - 29 0.43 _ F # 0.1
Chloride Mgl 12/16/2009 NOO1 14 - 29 20 Foooo# 1
Nitrate + Nitrite as Nitrogen ~ mg/L  12/16/2009 NOO1 14 - 29 0.01 u F # 0.01
~ Oxidation Reduction mv  12/16/2009 NOO1 1 - 29 65 - F #
Potential . .
pH su.  12/16/2009 NOO1 14 - 29 8.45 - F #
Specific Conductance “'/T(‘:’r‘:s 12/16/2009 N0O1 14 - - 29 579 - o F #
Sulfate mg 12/16/2009 NOO1 14 - 29 140 - F 25
Temperature c 12/16/2009 NOOT 14 - 29 1507 S F #
Turbidity NTU  12/16/2009 NOO1 14 - - 29 59 - F o
Uranium mglL  12/16/2009 NOO1 14 - 29‘ 0.00011 ' UF # 0.0000024
Vanadium mgll  12/16/2009 NOOT 14 - 29 0.00011 - B F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site

REPORT DATE: 2/1/2010
Location: 0606 WELL

~. Depth Range:. *

(FUBLS) -
Ammonia Total as N mg/L 12/16/2009 NOO1 32 - 42
Chloride mg/L 12/16/2009 NOO1 32 - 42 23 F # 4
Nitrate + Nitrite as Nitrogen mg/L 12/16/2009 NOO1 32 - 42 220 F # 2
Oxidation Reduction mv 12/16/2009 NOO1 32 . 42 1132 - F #
Potential )
pH s.u. 12/16/2009 NOO1 32 - - 42 7.24 'F #
Specific Conductance “'};’;f’s 12/16/2009 NOO1 82 - 42 " 2542 F #
Sulfate mg/L 12/16/2009 - NOOt" -32 - a2 370 " F # 10
Temperature C 12/16/2009 NOO1 32 - 42 15.7 F #
Turbidity NTU 12/16/2008 NOO1 32 - 42 0.72 F #
Uranium mg/L 12/16/2009 NOO1 32 - 42 0.0089 F # 0.0000024
Vanadium mg/L 12/16/2009 NOO1 32 - 42 0.00035 F : # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 '
Location: 0619 WELL Water Use Permit No. 92-082.

Ammonia Total as N mg/L 12/15/2009 NOO1 1039 - 1539 0.1 : U F # 0.1

Chioride | mg/L  12/15/2009 NOO1 1039 - 1539 46 ' F # 0.4
Nitrate + Nitrite as Nitrogen mg/L 12/15/2009 NOO1 103.9 - 153.9 0.93 | . F # . 0.01
Sg;gﬁ::gln Reduction MV 12/15/2009 NOO1 1039 - 1539 - 1448 o E o

pH _ -~ su. 12/15/2009 NOO1 1039 - 1539 8- O F #

" Specific Conductance “’/';:;’S 12/15/2009 NOO1 1039 - 153.9 358 ' F oo o#

Sulfate . mglL  12/15/2009 N0O1 103.9 - 1539 28" - F # 1
Temperature : c 12/15/2009 NOO1 1039 - 1539 15.26 e F #

Turbidity NTU  12/15/2009 NOO1 - 1039 - 1539 096 " F #

Uranium mg/ll  12/15/2009 © NOO1 1039 - 1539 0.0081 o F # 0.0000024
Vanadium , mgll  12/15/2009 NOOT- 1039 - 1539 0.02 Fo 4 "~ 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site

REPORT DATE: 2/1/2010
Location: 0648 WELL

Depth'Range - * - :% CQualifiers’s |,

C(FIBLS); e L QA
Ammonia Total as N mg/l  12/16/2009 NOO1 385 - 885 6.6 F # 0.2
Chloride mg/l  12/16/2009 N001 385 - 885 22 - F # 4
Nitrate + Nitrite as Nittogen ~ mg/L  12/16/2009 NOO1 385 - 885 - 60 F # 0.5
Oxidation Reduction mv  12/16/2009 NOO1 385 - 885 57 F #
Potential
pH su.  12/16/2009 N0O1 385 - 885 - 7.56 F #
Specific Conductance “r/';'::s 12/16/2009 NOOT 385 - 885 2218 F #
Sulfate mg/l  12/16/2009 NOO1 385 - 885 900 F # 10
Temperature c 12/16/2009 N0O1 385 - 885 15.37 “F #
Turbidity NTU  12/16/2009 NOO1 385 - 885 0.8 F o #

Uranium Cmg/L  12/16/2009 NOO1 385 - 885 0:01 F # 0.0000024
Vanadium -~ mglL  12/16/2009 - - 'NOOT 385 - 885 0.011 F # 0.000075
~
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Groundwater Quality Data by Location (USEE100) FOR SITE MONOQ1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0650 WELL

Ammonia Total as N mg/L 12/15/2009

Chloride . , mgll  12/15/2009 N0O1 775 - 975 12 " F # . . 1
Nitrate + Nitrite as Nitrogen ~ mg/L.  12/15/2009 NOO1 7.5 - 975 ' . 1.7 : F # 0.01
Oxidation Reduction . S o7 o e : ]
Potential mVv _ 12/15/2009 NOO1 77.5 - 97.5 ) 60.5 F #7 —
pH ) AR 12/15/2009 N0OO1 75 - 97.5 : ' 8.32 - ‘ CF o #

o umhos : S e
Specific Conductance fem 12/15/2009 NOO1 77.5 - 97.5 675 F #
Sulfate o mg/l.  12/15/2009 NOO1 775 - 975 S 140 - e FT 25
Temperature C 12/15/2009 NOO1 77.5 - - 975 . 1558 - o - F # ) ‘ o
Turbidity . NTU 12/15/2009 NOOt - 775 - 97.5 1.67 e o F T #
Uranium mg/L 12/15/2009 NOO1 77.5 - 97.5 0.0021. - F # 0.0000024 . ~
Vanadium mg/L . 12/15/2009 NOO1 77.5 - 97.5 0.0038 = - ’ " F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONOQ1, Monument Valley Processing Site -
REPORT DATE: 2/1/2010 :
Location: 0651 WELL

Depth-Range
(FLBLS) -

Ammonia Total as N mg/L 12/16/2009 NOO1 20 - 80 0.1 U F # 0.1

Chloride ' mg/l  12/16/2009 NOO1 20 - 80 12 F # 1
Nitrate + Nitrite as Nitrogen = mg/L 12/16/2009 NOO1 20 - 80 0.12 . - F # 0.01 .
3312?132? Redution mv  12/16/2009 Noot 20 - - 80 1ere S F 4
pH . © su 12/16/200 NOO1 .20 - - 80 - 835 O F 4

Specific Conductance “'/T(’:’r‘:s 12/16/2009 - . NOOf 20 - - 80 . 622 : CF

Sulfate : mg/l 12/16/2009 " Noot 20 - 80 110 S S X
Temperature ‘ - C 12/16/2009 ’ NOO1 ’ 20 - 80 ) 1<5.'23' T FroT#

Turbidity NTU  12/16/2009 Noot - 200 - 80 . 3.08 SR ;
Uranium mg;/L - 12/16/2009 N0O1 20 - 80 -~ 0.0021 ST R 0.0000024
Vanadium . . mgll  12/16/2009 NOO1 20 - 80 : 0.011 e # 0.000075

) - )
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Groundwates Quality Data by Location {USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 -
Location: 0652 WELL )

Ammonia Total as N mg/L 12/16/2009 - 54 : 0.1 : u F # 0.1

Chloride ' mg/l  12/16/2009 NOO a4 - 54 . 14 COF # 1

Nitrate + Nitrite as Nitrogen mg/L 12/16/2009 NOO1 34 - 54 4.4 F # 0.05

gg;gi{:‘a’r Reduction mV  12/16/2009 —~  NOOf 34 - 54 140 . 7 T o F # :

pH 8 su.  12/16/2009 NOO 34 - 54 T sz R

. Specific Conductance “’};’r‘ﬁs 12/16/2009 NOOT - 34 - 54 575° SRR I

Sufate - . mglL  12/16/2009 NOOT 34 - - 54 66 v F g 25
Temperature : C  12/16/2009 N0O! 34 - 54 1391 R o
Turbidity o NTU  12/16/20090 NOO1 3 - 54 0.94 - U E #

Uranium -~ mglL - 12/16/2009 NOO! 34 - 54 0.0041 N 0.0000024
Vanadium ' mg/l  12/16/2009 NOO' 34 - 54 ~ oo0g9 F 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0653 WELL

Ammonia Total as N mg/L 12/16/2009 NOO1 - 56 . 76 ‘ 0.1 U F # 0.1

Chloride mg/L  12/16/2009 Noot 56 - 76 25 F # 4
Nitrate + Nitrite as Nitrogen mg/L 12;/16/2009 NOO1 A 56 - 76 37 ‘ ' F # 0.5
S{’)‘;gﬁggln Reduction mV  12/16/2009 NOO1 56 - 76 25.4. . s F .
bH su.  12/16/2009 NOO1 56 - 76 7.55 CF 4 V .
Specific Conductance “’/Tr‘l?s 12/16/2009 NoO1 56 - . 76 2393 L F #
Sulfate . mg/  12/16/2009 NOO1 56 - 76 1100 . . E ¥ 10
Temperature . - C 12/1 6/_2069 .NOO1 . 56 - 76 15.12 - L 4F . #
Turbidity _ - NTU . 12/16/2009 NOO1 56 - 76 o485 E. W
Uranium mg/l  12/16/2009 .  NOO1 6 - 76 0.01 - F # 0.0000024
Vanadium rﬁg/L . 12/16/2009 NOO1 56 - 76 0.0085 : - F ¥ 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPQRT DATE: 2/1/201Q
Location: 0655 WELL

Ammonia Total as N mg/L 12/15/2009 NOO1 38 - 58 120 ' F # 10

- Chloride \ mg/L 12/15/2009 NOO1 38 - 58 : 22 - F # 10
Nitrate + Nitrite as Nitrogen mg/L 12/15/2009 NOO1 38 - 58 130 -F # 1
- Quidation Reduction mV 127152009 - NoO1 38 - 58 1373 - - - F #_
[;')H . S.u. 12/1 5/2009 NOO1 ) . 38 - 58 7.3 . - - F #
Specific Conductance urgr:s_, 12/1 5/2009 NOO1 38 - 58 3244 I - - F #
Sulfate mg/L 12/15/2009 NOO1 38 - 58 . ” 1.400 e e F # 25
Temperature , C  12/15/2009 NOO1 38 - 56 ' 15.66 . F #
Turbivdity NTU ~ . 12/15/2009 NOO1 38 - 58 3.88 . F #
‘\ Uranium mg/L 12/15/2009 NOO1 .38 - 58 0.013 F # 0.0000024
Vanadium ) mg/L 12/15/2009 NOO1 - 38 - 58 . - 0.0074 ‘ F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 .

Location: 0656 WELL

Depth-Rarige:’ -

L (FtBLS). i
Ammonia Total as N mg/l  12/16/2009 -  NOO1 38 - 58 o F # 10
Chloride mglL  12/16/2009 'NOO 38 - 58 RTINS F # 2
Nitrate + Nirite as Nittogen ~ mg/L 12/16/2009 N0O1 38 - 58 ' 15 F # 0.2
Sgigiggr Reduction mV  12/16/2009 N0O1 8 - 58 ' . 487 N
-~ pH ) su.  12/16/2009 NOO 38 - 58 . 797 . F ¥
Specific Conductance umnos 12/16/2009 NOO1 38 - 58 915 - . F ¥
Sulfate o . mg/l  12/16/2009: N0O1 38 . - 58 160 e 5
Temperature c 12116/2009 NOO1 38 - 58 . 14.96 . SR
Turbidity NTU  12/16/2009 NOO1 38 - - 58 : 079 - e F g
Uranium : mgl 12162000 - Nooi 38 - 58 0.0054 N 0.0000024
Vanadium - mglL  12/6/2009 - NOOT 38 - 58 ©0.00048 - # 0.000075
N
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 . _
Location: 0657 WELL ' ) : . -

Ammonia Total as N mg/L 12/15/2009 NOO1 121 - 136 0.1 U F # 0.1

Chloride mg/l  12/15/2009 N0O1 121 - 136 64 ‘ F o4 1
Nitrate + Nitrite as Nitrogen ' mg/L 12/15/2009 . NOO1 121 - . 136 A 3.7 F # - 0.05
Sg{gﬁggr Reduction mv 121572009 NOO1 121 - 136 1888 : Foo 4

pH - : su.  12/15/2009 N0O1 121 - 136 7.66 : R s

Specific Conductance “'/T;rr‘é’s 12/15/2009 NoOt - 121 - 136 838 LT S

Sulfate | . mglL 12152009 - NOO1 21 - 18 - @7 - - F- 4 25
Temperature . C  12/15/2009 NOO1 121 - 136 1533 - : F .
Turbidity - NTU  12/15/2009 N0O1 121 - 136 1.25 e F o 4

Uranium mgll . 12/15/2009 N0O1 121 - 136 0068 .~ F, # 00000024
Vanadium mg/l  12/15/2009 NOO1 121 - 136 0058 Fooo# 0.00025
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- Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valle

REPORT DATE: 2/1/2010
Location: 0662 WELL

y Processing Site
1

Ammonia Total as N mg/L 12/15/2009 NOO1 37.5 67.5 0.1 u F # 0.1
"~ Chloride mgl  12/15/2009 N0O1 375 67.5 17 F # 2
Nitrate + Nitrite as Nitrogen ~~ mg/L  12/15/2009 NOO1 37.5 675 19 F # 0.1
Oxidation Reduction mvo 127152009 NoOt 37.5 67.5 180 F #
© pH su.  12/15/2009 N0O1 37.5 67.5 - 7.34 F # -
Specific Conductance u?;rrfs 12/15/2009 NOO1 37.5 67.5 928 F #
Sulfata mg/l  12/15/2009 NOO1 = - . 375 67.5 220 F # 5
Temperature c 12/15/2008 NOO1 37.5 67.5 15.55 - Frooo#
Turbidity NTU  12/15/2009 N 375 67.5 1 .09  e g
Uranitm mglL  12/15/2009 N0O1 37.5 67.5 02 CF 4 0.000012
Vanadium mglL  12/15/2009 NoO1 375 675 " - 0028 F. # 0.00025
)
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0669 WELL

"Depth Range*, .
# v (FtBLS)

Ammonia Total as N mg/L. 12/16/2009 - NOO1 34 - 54 .23 F # 0.1
Chloride mgl  12/16/2009 NOO' 34 - 54 8.1 F 4 1
Nitrate + Nitrite as Nitrogen mg/L 12/16/2009 NOO1 34 - 54 15 F # 0.1
Qxidation Reduction mv  12/16/2009 - NOOT 34 - 54 927 F #

pH ’ C s.u. 12/16/2009 - N061 34 - 54 7.71 - - F # \
Specific Conductance u"r/r;l;?s 12/16/2009 NO0O1 34_ - 54 665 - SR S

Sulfate " mg/L 12/16/2009 , NOO1 34 . - 54 o - - S - F # 25
Temperature c 12/16/2009 °  NOOf 3 - 54 - - 15.74 - o - F #

Turbidity NTU 12/16/2009 N0OO01 _ 34 - 54 1.02- R F .

Uranium mg/l. . 12/16/2009 NOO1 34 - ' 54 ' 0‘.0065 . - - F " 0.0000024
Vanadium . mg/L 12/16/2009 NOO1 = . 34. .- 54 0.051 F # 0.00025
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 :

Location: 0711 WELL

Depth Rang

, ; _ : . (FtBLS) " :
Ammonia TotalasN - mgll  12/14/2009 NOO1 255 - 305 0.1 ' u F # 0.1
Chioride mgll  12/14/2009 NOO1 255 - 305 14 ) F # 1
Nitrate + Nitrite as Nitrogen mg/L 12/14/2009 NOO1 25.5 - 30.5 0.54 F # - 0.01
gc’)‘:giggln Reduction mV  12/14/2009 NOO1 255 - 305 209.8 A
pH _ su..  12/14/2009 NOO1 255 - 305 7.76 - F #
Specific Conductance “’};’r‘:s 12/14/2009 NOO1 255 - 305 671 : - F #
Sulfate mglL  12/14/2009 NOO1 255 - 305 120 - - F # 25
Temperature c 12/14/2009 NOO1 255 - 305 : 14.92 - R #
Turbidity NTU - 12/14/2009 NOO1 255 - 305 : 21 N #
Uranium © mg/L 12/14/2009  NOO1 255 - 305 0.0039 COF # 0.0000024
Vanadium : moll  12/14/2009 N0O1 255 - 305 0.0011 - F # 0.000075
) P
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0715 WELL

Ammonia Total as N mg/L 12/15/2009 NOO1 16 - 21 0.1 U F # - 041
Chloride . mg/L 12/15/2009 NOO1 16 - 21 . .9.1. F # 1
Nitrate + Nitrite as Nitrogen mg/L >1 2/15/2009 | NOO1 16 - 21 0.71 ' ' F ‘ # 0.01

Oxidation Reduction

Potential . mv 12/15/2009 ~ Noot 16. - 21 113.7 F #

pH / -~ s, 12/15/2009 NOO1 -~ 16 - 21 : 801 ~ o F

Specific Conductance ”’/T(‘:’r‘:s 12/15/2009 - NOO1 16 - 21 : 493 - - F #

Sulfate mg/ll - 12/15/2009 NO0O1 16 . 21 - 69 S " F # 25 .
Temperature : C 12/15/?009 NOO1 .16 - 21 ) .15-.11 : - . F #

Turbidity - NTU 12/15/2009 NOOT 16 - 21 - 511" : C o F # )
Uranium , ' mgL  12/15/2009 NO0O1 16 - 21 10.0028 : ' F # 0.0000024
Vanadium mg/L  12/15/2009 NO0O1 16 - 21 0.00074 CF # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0719 WELL ’ -

Depth Hange o

RN . NN (FBLS)
Ammonia Total as N mg/L 12/15/2009 NO0O1 19.35 - 2435 041 . U F # 0.1
Ammonia Total as N mg/L 12/15/2009 N002 19.35 - 24.35 0.1 U F # 0.1
Chioride mg/l  12/15/2009 NOO1 1935 - 2435 .15 ' F o4 1
Chloride - mg/l 12152009  NO002 1935 - 2435 14 - R T
Nitrate + Nitrite as Nitrogen mg/L 12/15/2009 NOO1 - 1935 - 2435 0.78 _ F o # ~0.01
Nitrate + Nitrite as Nitrogen mg/L 12/15/2009 N002 - 1935 - 2435 0.77 : o F # 0.01
Oxidation Reduction mv  12/15/2009 NOO1 - 19.35 - 2435 - 154.2 R T B
Potential o : ]
pH - : . su 12/15/2000 'NOO1 1935 - 2435 - 7T81- - ot oo Foo~ g
Specific Conductance “’E‘Tf’s 12/15/2009 NOO1 . 1935 - 2435 - 704 LR # i
Sulfate mg/l  12/15/2009 NOO1 1935 - 2435 130 ' - F ¥ 25
Sulfate ) . mgL 121152008 N002 1935 - 2435 1200 N # 25
Temperature C . 12/15/2009 NOO1 19.35 - 2435 14.36 - F #
Turbidity - NTU  12/15/2009 NOO1 1935 - 2435 412 o F #
Uranium - - . mg/L-  12/15/2009 - -NOO1 19.35 - 2435 - -00037 - < < -F # 0.0000024
Uranium mg/L 1_2/i5/2oog S N002 - 1935 - 2435 0.0037 ST # 0.0000024°
Vanadium . mgll  12/15/2009 N0O1 1935 - 2435 . 0.0047" ©F # 0.000075
Vanadium , mgl . 12/15/2009 N0O2 19.35 - 2435 0.0047 F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0727 WELL

Ammonia Total as N - mgiL  12/14/2009 NOO1 2373 - 2878 © 0.1 v Froo # 0.1

Chloride mg/l.  12/14/2009 NOO1 2373 - 2878 11 , : F # 1
Nitrate + Nitrite as Nitrogen mg/l  12/14/2009 -NoOo1 2373 - 2878 . 085 : F # 0.01
Oxidation Reduction . mvV  12/14/2009 N0O1 2373 - 2878 - - 1887 - - - - - F &
Potential e )
pH s 12/14/2009 °©  NOO1 2373 - 2878 7.87 Fo#

umhos - - o -
- Specific Conductance “em 12/14/2009 . NOO1 2373 - 28.78 578 : F # '
Sulfate - mg/l  12/14/2009 NOO1 2373 - 28.78 R o F # 25
Temperature . - . C 12/14/2009 NOO1 2373 - 2878 -~ 16.16 o F- #
Turbidity * - : . NTU 12/14/2009 - NOO1 2373 - 2878 721+ : - - F #
Uranium mg/ll.  12/14/2009 NOO1 2373 - - 2878 - 0.002 . s F #  0.0000024
Vanadum mg/ll  12/14/2009 NOO1 2373 - 2878 © 0.0025 . - F T # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONGO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 L
Location: 0760 WELL .

Ammonia Total as N ’ mg/L 12/15/2009 0001 55 . - 75 i 0.1 U FQ # 0.1

Chloride mgll  12/15/2009 . 0001 s - 75 9.3 FQ # 1
“Nitrate + Nitrite as Nitrogen mg/L  12/15/2009 0001 ~ 55 - 757 0.01 » U FQ N # 0.01
Oxidation Reduction mv  12/15/2000 NoO 55 - 75 882 i R

pH S su.  12/15/2009 N0O1 55 - 75 827 FQ ¥

Specific Conductance ”’/’;'::S 12/15/2009 N0O1 5_55: - 75 516 ' FaQ #

Sulfate ’ mg/L  12/15/2009 0001 55 - 75 ) 90 FQ # 25
Temperature - C  1215/2009 NOO1 55 . 75" 588 . Fa &

Tubidiy ~ NTU . 12/15/2009 NoO1 55 . 75 s . TEa o #

Uranium mg/L - 12/15/2009 0001 . 85 - 75 o.oopé4 o FQ 4 00000024
Vanadium ' mé/L 12/15/2009 0001 55 - 75 0.000075 : U Fa # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processmg Site
REPORT DATE: 2/1/2010
Location: 0761 WELL

Depth Range :

- Q alifiers’ ;. :"Det "ctlon

darameter .

. , : ' (FtBLS) " ,
Ammonia Totaf as N mg/l.  12/15/2009 -  NOO1 39 - 49 0.1 U " F # 0.1
Chloride mg/l  12/15/2009 NOO1 -39 .- 49 13 F # 2
Nitrate + Nitrite as Nitrogen ~ mg/L 12/15/2009 NOO1 -39 - 49 34 F . # .02
Oxidation Reduction mv  12/15/2009 NOO 39 - 49 64 T E # -
Potential . ) , _ .
pH i ' s.u. 12/15/2009 NOO1 39 - 49 743 7 'F #

Specific Conductance \ ”r/';'r‘:s "12/15/2009 NoOT . 38 - 49 1353 T F ¥

Sulfate © mg/l.  12/15/2009 NOO1 38 - 49 T 470 o F C# | 5
Temperature - C 12/15/2009 * Noo1 39 - . 49 15.34 ' o4

" Turbidity ,- NTU 1‘2/1 5/2009 NOO1 39 - 49 9.88 F # 4
Uranium ' mgl  12/5/2008  NOOT 3 - 49 0.028 I IR 0.0000024
Vanadium ' mg/l  12/15/2009 NOO1 39 - 49 00021 F. # . 0.000075
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Groundwater Quality Data by Locati
- REPORT DATE: 2/1/2010

Location: 0762 WELL

on (USEE100) FOR SITE MONO1, Monument Valley Processing Site

:Depth-Range

“. (Ft BLS):
Ammonia Total as N mg/l  12/15/2009 NO0O1 29 - 49 0.1 . u F # 0.1
Chloride mg/l.  12/15/2009 NOO1 29 - 49 68 ' F # 10
Nitrate + Nitrite as Nitrogen mg/L 12/15/2009 N0O1 29 - 49 97 ' F # 1
Oxidation Reduction mV© 12/15/2009 NOO1 29 - 49 56.6 o CF s
Potential T oo
pH s.u. 12/15/2009 NOO1 29 - 49 7.54 CF #
Specific Conductance “'};’:ﬁs 12/15/2009 N0O1 29 - 49 3688 T E #
Sulfate mg/l  12/15/2009  NOOT 29 - 49 1500 B CFE 25
Temperature c 12/15/2009 NOO1 29 - 49 1602 0 F 4
Turbidity NTU 12/15/2009 . Noo1 29 - 49 604 F # —
Uranium mig/L 12/15/2009 NO0O1 29 - 49  0.012 o F # 0.0000024
Vanadium “mg/l  12/15/2009 NOOT 29 - 49, 0.0074 ’ T F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site -
REPORT DATE: 2/1/2010
Location: 0764 WELL

: ééfémeter ::_U'niis_'—:‘ , ‘:l‘)'atesamg’l‘é ,Ib O ,De(;::tt!’lsl?_asr;géb Lo ‘;*Res.uv" - — LabQUS’a'ft':"s QA De&?rﬁ:'ton ;-'.‘,un(";e“r:téin‘ty:,

Ammonia Total as N mgl  12/16/2009 NOO1 47 - 52. 0.1 U FQ # 0.1

Chloride ' mg/ll  12/16/2009 NOO1 47 - 52 ' 11 FQ # 2

Nitrate + Nitrite as Nitrogen mg/L 12/16/2009 NOO1 47 - 52 40 o FQ # 0.5

S;‘;gﬁggf Reduction mv  12/16/2009 N0O 47 - 52 - a2 U FQ 4

pH ‘ s.u. 12/16/2009 NO0O1 47 . 52 . 779 ' FQ #

Specific Conductance “r/';rr‘:s 12/16/2009 NOO1 47 - 52 1181 o FQ #

Sulfate mg/L  12/16/2009 NOO1 47 . 52 o300 O FQ # 5

Temperature C 12/16/2009 "NOO1 47 - 52 ° 14.95 L FQ #

Turbidity NTU  12/16/2009 NOO1 47 . 52 ) 4.24 ’ " FQ #

Uranium )  mgll  12/16/2009 NO0O1 47 - 52 o013 FQ' ' _#  0.0000024

Vanadium ‘ mg/ll  12/16/2009 NOO1 "47‘ -os2 : 0.016 FQ # 0.000075
7
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO01, Monument Valley Processing Site
REPORT DATE: 2/1/2010 )
Location: 0765 WELL

g o T s T T gamples . - - 'i - -Depth Range - .. L0 ¢
o Parameters o i URits v g™ T g . (FIBLS)..
Ammonia Total as N _ mg/L  12/15/2009 0001 586 - 887
Chioride ' mgll  12/15/2009 0001 586 - 887 16 : FQ 4 Co2
Nitrate + Nitrite as Nitrogen mg/L 12/15/2009 0001 58.6 .- 887 _ 0.045 ' FQ # 0.01
Oxidation Reduction v 0 N
Potential mvV. 12152009 N0O1 586 - 887 -166.9 FQ #
pH s.u. 12/15/2009 NOO1 586 - 887 6.53 ' S FQ O #
N umhos S A
Specific Conductance Jom 12/15/2009 NOO1 58.6 - 88.7 1869 FQ #
Sulfate ' * mgll - 12/15/2009 0001 586 - 887 T390 ‘ T FQ # 5
Temperature : C  12/15/2009 NOO1 586 -. 887 1347 T FQ 4
Turbidity NTU  12/15/2009 NOO1 586 - 887 241 ' FQ #
Uranium : mg/ll  12/15/2009 0001 586 - 887 0.0035 - FQ L # 0.0000024 , !
Vanadium “mg/l  12/15/2009 0001 586 - 887 " 0.0014 B FQ #  0.000075
~ N = Page 56.
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0766 WELL

el e LAl e 0 Sample-- . ‘DepthRange~ -t T. oo ho eo. L. < Qualifiers . . Detecton |, i
o __:Ea(_amgtgr\-i, Units™: -7 Date -~ . ID - ‘ (FLBLS) .. = s .:Hesult A Lab - Data. QA" . .. Limit . . Uncerrtgyntyi_',l:;‘_
Ammonia TotalasN mg/L. 12/16/2009 0001 47.2 - 872 . 140 ' ' FQ # 10
Chloride mg/L 12/16/2009 0001 47.2 - 57.2 17 FQ # 4
Nitrate + Nitrite as Nitrogen mg/L 12/16/2009 0001 472 - 57.2 120 FQ # 1
Oxidation Reduction : T - S oo
Potential mv  12/16/2009 NOO1 47.2 - 57.2 99.1 N FQ #
pH ) s.u. 12/16/2009 NOO1 47.2 - 57.2 7.56 ’ - FQ #
- umhos : , : -
Specific Conductance Jem 12/16/2009 NO0O1 47.2 - 57.2 2292 FQ #
Sulfate mg/l  12/16/2009 0001 472 - 572, 520 S FQ - # 10
Temperature C 12/16/2009 NOO1 472 - 572 15.68 ) FQ #
Turbidity ' NTU  12/16/2009 NOO1 472 - 572 16 N FQ #
Uranium : mg/l  12/16/2009 0001 472 - 57.2 ' 0.011 ‘ . FQ # 0.0000024
Vanadium mg/L 12/16/2009 0001 47.2 - 57.2° 0.0051 V FQ # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site

REPORT DATE: 2/1/2010
Location: 0767 WELL

g e LT Sample - . - Depth Range Vi ol Qualifiers. Detection - .. . .
i Parameter . cunits i pate ID- - (FtBLS) - Result, Lab__Data. - QA wimip . ngertainty
Ammonia Total as N mg/ll  12/16/2009 N0O1 435 - 685 0.1 u F # 0.1
Chiloride mg/ll  12/16/2009 NOO1 435 - 635 5.2 F # 0.4
Nitrate + Nitrite as Nitrogen ~ mg/L  12/16/2009 N0O1 435 - 635 0.01 U F # 0.01
Oxidation Reduction mv  12/16/2009 NOO1 435 - 635 10122 £ #

Potential :

pH su.  12/16/2009 N0O1 435 - 635 8.05 F #

Specific Conductance ”’/'(‘:'r“fs 12/16/2009 NOO1 435 - 635 397 F 4

Sulfate mgl  12/16/2009 N0O1 435 - 635 132 F # 1
- Temperature c 12/16/2009 N0O1 435 - 6835 15.27 F #

Turbidity NTU  12/16/2009 N0O1 435 - 635 182 F #

"Uranium mgll  12/16/2009 N0O1 435 - 635 0.00062 F # 0.0000024
Vanadium mg/L  12/16/2009 N0O1 435 - 635 * 0.000075 - U F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 : ) '
Location: 0768 WELL

e
Ammonia Total as N mglL 12/16/2009 NOO1 244 - 444 048 F # 0.1
Chloride mgll  12/16/2009 NOO1 244 - 444 TN ‘ F # 1
Nitrate + Nitrite as Nitrogen ~ mg/L  12/16/2009 NOOT 244 - 444 0.01 U F # 0.01
Oxidation Reduction mv  12/16/2009 NOO1 . 244 - 444 144 S CF #
oH ©su. 12/16/2009 T NOOY 244 - 444 831 E o
Specific Conductance ”’/’;‘Tfs 12/16/2009 NOO1 204 - 444 X " F 4
Sulfate mg/ll  12/16/2009 NOO1 244 - 444 : 60 - F # 25
Temperature c 12/16/2009 NOO1 244 - - 444 14.99 S Frooo#

Turbidity ~ONTU  12/16/2009 NOOT 244 - 444 " 8.94 o F #
Uranium mgll  12/16/2009 NOO1 244 - 444 - 0.000039 B UF_' # 0.0000024
Vanadium mgll  12/16/2009 N0O1 244 - 444 0.00035 - - F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 ‘
Location: 0770 WELL

L Pemeler U o SR g PRGEE o re

Ammonia Total as N mglL  12/16/2008 NOO1 ~ 549 - 649 , 33 F - 2
Chloride mgll  12/16/2009 NOO1 549 - 649 14 F # 2
Nitrate + Nitrite as Nitrogen mg/L 12/16/2009 NOO1 54.9 - - 649 19 F. # 0.1
Oxidation Reduction mv - 12/16/2009 NOOT © 549 - 649 603 : Fooow

Potential A ) . . :

pH su. 12/16/2009 NOO1 - 549 - 649 7.75 - F #

Specific Conductance “r/';'r‘:s 12/16/2009 . NOOf 549 - 649 934 - F #

Sulfate - mg/l  12/16/2009 NOO1 - 548 - 649 200 e R # 5
Temperature : c 12/16/2000 - NOOT 549 - 649 1541 - - F 4

Turbidity NTU - 12/16/2009 N0O1 549 - 649 2 CFC 4

Uranium : mg/l  12/16/2009 NOO1 549 - 649 00055 . F  #° 00000024
Vanadium mg/l  12/16/2009 NOO1 549 - 649 0.00064 o - F % 0000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site

REPORT DATE: 2/1/2010
Location: 0771 WELL

2117 Qualifiers -

Ammonia Total as N mg/l  12/15/2009 NOO1 574 - 774 240 F # 10
Chloride mgl  12/15/2009 NOO1 574 - 774 17 F # 4
Nitrate + Nitrite as Nittogen ~ mglL  12/15/2009 NOO1 574 - 774 170 F # 1
Oxidation Reduction mV  12/15/2009 NOO1 574 - 774 1485 F #
pH su.  12/15/2009 NOO1 574 - 774 7.36 F #
Specific Conductance “'};‘r‘:s 12/15/2009 N0O1 574 - 774 3949 F #

- Sulfate mgll  12/15/2009 NOO1 574 - 774 1400 F # ’10
Temperature c 12/15/2009 NOO1 574 - 774 13.57 F #
Turbidity NTU  12/15/2009 NOO1 574 - 774 0.99 F #
Uranium mgll  12/15/2009 NOO1 574 - 774 0.014 Fr # 0.0000024
Vanadium mgll  12/15/2009 NOO1 574 - 774 0.0081 F # 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 )
Location: 0772 WELL

7 g T L DERREnee L Cmesin Ol L Deteeton. . yncerainy
Ammonia Total as N mg/l  12/16/2009 NOO1 74 .. 274 3.9 F # 0.1
Chloride “mgll  12/16/2009 NOO1 - 74 - - 274 16 F # 0.4
Nitrate + Nitrite as Nittogen ~~ mg/L  12/16/2009 NOO1 74 - 274 0.99 - F # 0.05
Oxidation Reduction mv  12/16/2009 NOO1 74 - 274 724 F #
Potential .
pH su.  12/16/2009 " Noot 74 - 274 7.86 F #
Specific Conductance “’/:‘:':r?s 12/16/2009 N0O1 74 - 2?.4 708 F #
Sufate -~ -~ mglL  12/16/2009 NoOT 7.4 - 274 _ 140 F o # 1
Temperature - ; C - 12/16/2009 NOO1 7.4 - 2;).4 < 1464 'F #
Turbidity : NTU  12/16/2009 “NoO1 74 - 274 4.31 F #
Uranium mglL . 12/16/2009 N0O1 74 - 274 0.0078 F # 0.0000024
vanadium » © mgll  12/16/2009 N0O1 74 - 274 0.016 CEC 0.000075
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. Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
" REPORT DATE: 2/1/2010 '
Location: 0774 WELL

. Detection. -

Ammonia Total as N 12/15/2009 NOOA 45 - 55 0.1 : U F # 0.1
Ammonia Totalas N mg/I__ ©12/15/2008  NOO2 45 - 55 0.1 U F # 0.1
Chloride mg/L  12/15/2009 NO0O1 45 - 55 46 ' F # 0.4
Chloride mg/L = 12/15/2009 N0O2 45 - 55 44 . - T F- # 0.4
.Nitrate + Nitrite as Nitrogen mg/L 12/15/2009 NOOt 45' - 55 1.5 ’ : ’ ‘ F C# 0.01
Nitrate + Nitrite as Nitrogen mQ/L 12/15/2009 N0o02 45 - 55 o 1.5 - _ B F # 0.01
Oxidation Reduction MV 12115/2009 NOOt 45 - - 55 e F #

pH - : s.u. 1211 5/2009 NO0O1 45 - 55- 7.74 - F C#

Specific Conductance “'/‘;rrfs 12/15/2009 NOO1 - 45 - 55 384 F #

Sulfate mg/L  12/15/2009 NO0O1 45 - 55 37 F # 1
Sulfate mg/L .12/1 5/2009 . - NO0O2-- 45 - - - 65 35 F # 1
Temperature C 12/1 5/2009 NOO1 45 - 55- : 14.56 ) F o #-

Turbidity ’ l NTU 12/15/2009 NOO1- - - 45 - - 55 : 1._47 C : Fo #

Uranium : mg/L 121 5/200é NOO1 45 - 55 - 0.034 T F # 0.0000024
‘Uranium “mg/L 12/1 5/2009 - Noo2 45 - 55 6.033 ' F # 0.0000024
Vaﬁadium mg/L 12/15/2009 NOO1 45 - 85 ©0.02 F # 0.000075
Vanadium mg/L  12/15/2009 NOO2 45 - 55 0.02 Fooo# 0.000075
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0775 WELL

" .Depth Range’: " 7 - Qualiiers = _-
L (RBUS): e TR " ab

12/16/2009 NOO1 142 - 167 0.1 U F # 0.1

Ammonia Totalas N -
Chioride : mglL 12622009  NOOT 142 - 167 52 S OF # 0.4
Nitrate + Nitrite as Nitrogen mg/L . 12/16/2009 NOO1 ' 142 - 167 0.56 . F # 0.01
Oxidation Reduction mV  12/16/2009 NOO' 142 - 17 38 Fo
Potential

. pH o su. 12/16/2009 N0O1 142 - 167 7.97 - F #
Specific Conductance . _“r/’(‘:’r‘ﬁs 12/16/2009 N0O1 142 - 167 380 : F #
Suifate mglL  12/16/2009. NOO1 Co142 7 167 26 0 F # 1
Temperature - C o 12/16/2009 NOO1 142 - 167 15.69 : ' - F #
Turbidity ' _ NTU 12/16/2009 NOO1 142 - 187 16 F #
Uranium '_ mgiL  12/16/2009_ NOO1 142 - 167 0.0029 ) F# 0.0000024
vanadium mg/L 12/16/2009 NOO1 142 - 187 . 0.0006 I F # 0.000075

i
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Groundwater Quality Data by Location (USEE100) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010
Location: 0776 WELL

Pafametef ‘-U?‘"S;‘” e ,Datésamgle ID. ‘ .De(%tr BRLaér;ge ~".'Lab 'Qulggft':rs :
Ammonia Total as N mg/ll  12/15/2009 NOO1 995 - 1495 01 u o F 0.1
Chloride ' mg/L  12/15/2009 NOO1 995 - 1495 . 53 ' F 4 — 0.4
Nitrate + Nitrite as Nitrogen ~ mg/L  12/15/2009 NOO! 995 - 1495 0.81 : F # 0.01
Sé{ZﬁiiZ? Reduction mv  12/15/2009 NOO1 995 - 1495 1282 | F #
pH » su.  12/15/2009 ©  NOO1 995 - 1495 o '8 ' - TF #

_ Specific Conductance ”’/‘;'r‘:s 12/15/2009 NOO1 99.5 - 1495 387 CF T #

Sulfate ’ " mg/L  12/15/2009 ° NOO1 995 - 1495 32 . N 4 1
Temperature ' C °  12/15/2009 NOO1 (995 - 1495 ' 16.42 R #

Turbidity NTU © 12/15/2009 - NOO1 1995 - 1495 | 077 - O ¥

Uranium ~ mg/l  12/15/2009 NOO1 1995 - 1495 00088 ’ F # 0.0000024
Vanadium ‘mg/L 12/15/2009 NOO1. 995 - 1495 _ 0.016 F # 0.000075

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

LAB QUALIFIERS:

Replicate analysis not within control limits.

Result above upper detection limit.

TIC is a suspected aldol-condensation product.”

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

Pesticide result confirmed by GC-MS.

Analyte determined in diluted sample.

‘Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS..
Holding time expired, value suspect.

Increased detection limit due to required dilution.

Estimated

Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively |dent|f|ed compound (TIC).
> 25% difference in detected pesticide or Aroclor concentratlons between 2 columns.

Analytical result below detection limit.

CUoUZC—"IMUOUOD>»V
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W Poét-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.

QA QUALIFIER:

# Validated according to quality assurance guidelines.
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Surface Water Quality Data
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o

Surface Water Quality Data by Location (USEE1 02) FOR SITE MONO1, Monument Valley Processmg Site
REPORT DATE: 2/1/2010
Location: 0623 SURFACE LOCATION

o Pammeler B e

“Ammonia Total as N mg/L 12/16/2009 0001 S04 ' U : # _ 0.1

Chloride mg/L 12/16/2009 0001 15 ¢ # 1

Nitrate + Nitrite as Nitrpgen mg/L 12{16/2009 0001 0.01 U # 0.01

Oxidation Reduction mv 12/16/2009  NOOT 87.3 #

pH , s.u. 1211 6/2009 - NOO1 ) 7.81 v #

Specific,Conductance umhos/em  12/16/2009 NOO1 © 616 ‘ #
- Sulfate mg/L 12/16/2009 . 0001 . 51 L # 2.5

Temperature C 12/16/2009 NOO1 . 1.56 #

Turbidity - A C NTU 12/16/2009 NOO1 - ' 14.4 ' ‘ #

Uranium mg/L’ ) 12/16/2009 0001 0.0026 : # 0.0000024 )

Vanadium mg/L 12/16/2009 0001 0.001-2 o # . 0.000075

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

LAB QUALIFIERS: i ’ : h
Replicate analysis not within control limits. ’ :

Result above upper detection limit.

TIC is a suspected aldol-condensation product.

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

Pesticide result confirmed by GC-MS.

Analyte determined in diluted sample.

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

Holding time expired, value suspect.... -

Increased detectlon limit due to requnred dilution. :

Estimated -

Inorganic or radiochemical: Splke sample recovery not within control fimits. Orgamc Tentatlvely identified compound (TIC).

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

Analytncal result below detecnon limit.
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w Post-digestion spike outside control limits while sample absorbance < 50% of analytical splke absorbance.
X,Y,Z Laboratory defined qualifier, see case narratlve .

DATA QUALIFIERS: : .
F " Low flow sampling method used. o 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.

QA QUALIFIER: -

# Validated according to quality assurance guidelines.
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STATIC WATER LEVELS (USEE700) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010

_Location”  Flow " Casing.. '+ .. Measureme
Code. Code -~ Elevation. -.’ ‘Date - -~
S (R .
0402 U 4840.3 12/16/2009 10:40:02 4.81 4835.49
0602 U 4864.43 1211 5/2009 11:00:13 10.01 4854.42
0603 U 4849.41 12/15/2009  12:05:34 11.96 4837.45
0604 C 4840.42 12/15/2009 12:40:13 10.04 4830.38
0605 C 4835.07 12/16/2009 11:25:17 11.65 4823.42
0606 D 4864.73 12/16/2009 14:50:19 37.43 4827.3
0619 0o 4888.63 12/15/2009  15:30:51 60 4828.63
0648 N 4835.14 12/16/2009 14:30:40 35 4800.14
0650 D 4794.28 12/15/2009 16:30:00 20.56 4773.72
0651 C 4787.88 12/16/2009 11:35:54 9.03 4778.85
0652 Cc : 4808.93 12/16/2009  09:40:32 19.26 4789.67
0653 D 4837.08 12/16/2009  14:10:36 36.83 4800.25
0655 D 4862.0§ 12/15/2009  13:25:39 41 .4§ 4820.57
0656 D 4856.33 12/16/2009  12:10:45 38.16 4818.17
0657 O 4878.99 12/15/2009 11:55:33 52.65 . 4826.34
0662 D - 4878.56 12/15/2009 12:20:21 52.1 4826.46
0669 D 4867.19 12/i 6/2009  15:15:23 51.5 4815.69
0711 12/14/2009 17:04:42 12.1
0715 12/15/2009 11:30:41 11.35
0719 12/15/2009  10:10:09 . 12.69
0727 12/14/12009  16:13:41 14.69
0760 D 4814.8 12/15/2009  14:25:14 26.15 4788.65
0761 D 4835.02 12/15/2009 15:45:11 43.93 4791.09
0762 D 4820.74 12/15/2009  15:00:09 . 33.03 4787.71
0764 D 4851 ..53 12/16/2009 14:55:24 50.59 4800.94
0765 D 4848.45 12/15/2009 . 16:20:21 36.62 4811.83
0766 D 4847.97 12/16/2009  13:25:31 37.36 4810.61
0767 D 4808.25 12/16/2009  12:05:05 7.41 4800.84
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STATIC WATER LEVELS (USEE700) FOR SITE MONO1, Monument Valley Processing Site
REPORT DATE: 2/1/2010 ’ :

. +'Top of ]

! Flow © '=Casing .’ - . =

" 'Code - “-Elevation -~ " - :Da

s as s Ry T
0768 D 4820.73 12/16/2009 12:30:15 15.19 '4805.54
0770 D 4857.26 12/16/2009 12:30:31 34.52 4822.74
0771 - D 4863.26 12/15/2009 14:15:47 43.53 4819.73
0772 0O 4847.6 12/16/2009 14:10:25 129 4834.7
0774 O 4880.14 12/15/2009 10:42:30 51.84 4828.3
0775 D 4879.68 12/16/2009  15:35:12 52.16 4827.52
0776 O 4883.33 12/15/2009 14:55:21 55.71 4827.62

FLOW CODES: B BACKGROUND
N UNKNOWN

WATER LEVEL FLAGS: D Dry

C CROSS GRADIENT

O ONSITE

F FLOWING
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Monument Valley Processing Site
Ammonia Total as N Concentration

0.3
\ Location
0.25
—— 0402
—o— 0602
2 o2 —A— 0603
5, o
£ —o— 0604
Z —o— 0650
B —&— 0651
.g 0.15 ——0711
= —m—0715
g —&—0719
E - —o—0727
< ~=- 0760
—o— 0767
0.05
0
N~ o« [*2] o . o (32 < wn ({=] M~ (-] (2] o
N (=2 N o o o [ =] o o o o o o -
N (2] (o)} (=] o o o o o o o o o o
Lol L o -~ o N N o™ (] o~ N o™N N o™ o~

Date

Page 77



Monument Valley Processing Site
Ammonia Total as N Concentration
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Monument Valley Processing Site
Ammonia Total as N Concentration
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Monument Valley Processing Site
Chloride Concentration
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Monument Valley Processing Site
Chloride Concentration
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Monument Valley Processing Site
Chloride Concentration
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Monument Valley Processing Site
Nitrate + Nitrite as Nitrogen Concentration
Maximum Concentration Limit = 10.0 mg/L
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Monument Valley Processing Site
Nitrate + Nitrite as Nitrogen Concentration
Maximum Concentration Limit = 10.0 mg/L
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Monument Valley Processing Site
Sulfate Concentration
Proposed Cleanup Standard = 250 mg/L

300
Location
250
—il— 0402
—o— 0602
—4&— 0603
200 —— 0604
—_ —6— 0650
= —A— 0651
E 150 el 0T
2 —m—0715
e
E g;;\ \ —_________.__.*\.___\\ _~7 &—0719
100 j —#&— 0760
— . e = W | —o—0767
— —PCS
50
+ ——
— S—C—¢~ ——— O 4
— »— —il-
0 s
w N~ [~~] (=2 o -~ o~ o < n w0 M~ -] N o
> a > a e S S S 2 e e e = S S
- - - - ™~ o~ N o™~ o~ o~ o~ o™~ ™~ o™~ o™
Date

P,
AR WG R W R W N W R R B W R B8R WS R s B




Monument Valley Processing Site
Sulfate Concentration
Proposed Cleanup Standard = 250 mg/L
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Monument Valley Processing Site
Uranium Concentration
Maximum Concentration Limit = 0.044 mg/L

0.05
e e e e i g KAl o Y syl (g e | R | e ™ | i s i e e o ‘Location
- a5 —m— 0402
| —o— 0602
0.035 ==
—— 0604
I 003 e
g —&— 0651
E 0.025 =
: —— 0715
E —&— 0719
= 0.02 o
- 0760
0.015 =
— —wmoL
0.01
0.005
0
! 5 + ;A - - o o < 0 © ~ © o o
o N 2 o 2 o o (= o o (=4 (= g
& o o o o =1 o =) o =] o S =1 S S
F : g g g E g S ] « ~ ~ ~ « &
Date

Page 89



Monument Valley Processing Site
Uranium Concentration
Maximum Concentration Limit = 0.044 mg/L
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Monument Valley Processing Site
Vanadium Concentration
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Monument Valley Processing Site
Vanadium Concentration
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Vanadium (mg/L)

Monument Valley Processing Site
Vanadium Concentration
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SUBJECT:  ContractNo..DE-AMO1=0

estublished 1959

Fask-Order LMOO-SOIL
Comml Numbcr 10- 0092',

“November'9,,2009

U'S.:Department-of Energy:
Office of: Logacy'.Managcmcnt»
ATTN: Richard:Bush
Site.Managcr’

2597, B % Road
‘Grand.Junction, .CO 81503:

2M00060, Stoller
‘December:2009 Environinental:Sampling at:the Monument Valley;: Anzonﬁ
‘Processing Site,

REFERENCE: Task-Order LM-501:02:114-402, ‘Monument Valley, AZ, Site
DeariMr. Bush:

Thc purpose ot thls Icuu 15 tof mform you of lhe upcoming’ samplmg everit.at:Monument Valley,,
ying: A

' sule as |mrt of the foating, cnvnonmemalSumplmg cmmmly scheduled to bcgm the week of

Decembcr 7:2009:

The: followmg lists:show. the'monitor wells{(with:zone:of completioi) aiid siitface location
scheduiled to:be samipled during this event.

Monitor Wells¥ A

402 AL 617Al 653 Al; 669AL - TG0AL 766-AlL

602 Al 619Dc 655 Al 711 Nr. 761 Al T6T°AL

603 AL GAB:AL 656AL ~ 71SNr 762 Al T68°Al D
604 Al; 650 AL 657 Dec 719N 764 Al 770.AL 776 D¢
1605 Al: 651 Al 662 Al 727:Nr. 765 Al 771 AL 777 Al

606 Al 0652 Al

#NOTE: Al = Alluvium; De:= Décliclléy Member:of the Cutler Formation; Nri='no recovery:of-
data:for:classifying' '

$Suiface.Location
623

Thy $.M Stoller Corporntion 2597 % Rowl (CGirand Junition; CO RS0 {970) 24R-6000! Foxs(g70y 248:6040
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7 Sincerely;

Rnclnrd Bush
Comrol Number’ 10-0092\
‘Page 2

of- L'nefgy Oj]‘ cenof Legrcy IVIanaget-xem-Snes “Access: agrc»ments are covcrcd undcr the
cooperativesagrcement.

" Pleass conitact ne:at (970) 2486652 if you have any quesiions:

” \rfEDD Dcl.»cry? '
‘fesgrand;junction:

ER(O70) 24R:6040;

Whe SMIStoller Comporation 2597 B Road!  Grnd Tanelion; CORISO} 970y 24%:6000
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‘Constituenit Sampling Bre

"‘Sile;

;Analyte®

| Groundivater | Sutfaco. Wate

Monumant Vailey.

i

T "Approx. No. Samplesiyr-

IField Measurements: -

.68 1.

T AlKaliniy]:

. Dissalved Oxygen|.

:Redox Potenlial|

pH

Specific Conductance]

T Yurbidity

... “Tempsrature)

by et £ e B

-t Laboratory Measuraments™

Aliminum]

Ammonia as N (NH3-M)

T EPASSO, . |

[WoR-A005].

Caicium

Chloride

:SW-846 9056

Chromium}]

MISA 030

Gross Botaf’

ol

T \oad}

" .Magnesium| |

Manganase

Molybdenum!} .

... -Nickel

_'Nicket-63|.

:Nitrate,+ Nitrite.as N (NO3+NO2)-Nf

X 1 ¥ 00
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Vé'st{zb:l{'f/jéd 7l 959

Geand Junction Office.

Mem omndum
DATE: December 29, 2009
TO: David Miller
FROM: David Atkinson
SUBJECT: | Trip Report
Site: - Monument Valley, Processing Site.

Dates of Sampling Event: December 14-17, 2009

Team Members: David Atkinson, Gretchen Baer, Sam Campbell and Dan Sellers.

Number of Locations Sampled: Water samples for metals, anioﬁs nitrate + nitrite as N' and
ammonia as N, were collected from 35 monitor wells and one surface location for a total of 36

locations.

Locations Not Sampled/Reason Private location 0617 and monitoring well 0777 were not
sampled as per direction of project manager.

Location Specific Information:

-Location
ID ' Comments
0602 Well lock replaced.

0605 Well pad is cracked and breaking apart.

0623 Surface location; collected directly from pond using peristaltic pump/dedicated pump head tubing
s0 no equipment blank required. Filtration required.

0764 Wind has blown away sand under well pad.

0765 Flow cell and probes blackened by purge water. Filtration required.

All sample times were recorded in Mountain Standard Time.

Quality Control Sample Cross Reference: The following are the false identifications a351gned
to the quality control samples

False Ticket True Type Associated
ID Number ID Matrix

2856 - HNZ 745 0719 Duplicate | Groundwater
271 HNZ 253 0774 Duplicate | Groundwater
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RIN Number Assigned: All samples were assigned to RIN 09122747,

Sample Shipment: Samples were shipped overnight via FedEx to ALS Laboratory Group, Fort

Collins, CO, from Grand Junction, CO, on December 18, 2009.
Water Level Measuremeni;s: Water levels were measured at all sampled wells.

Well Inspection Summary: Wind has removed sand from beneath the well pads at several
locations, most notably at 0764. Well lock was inoperable at location 0602. -

Fleld Variance: The following well locatlons failed to make turbidity less than 10 NTUs durmg
purge, and had to be filtered: 0402, 0760, 0765, and 0766.

Equipment: Wells were sampled with a peristaltic pump and dedicated tubing or a dedicated
bladder pump. The surface water location was sampled using a peristaltic pump and dedicated
tubing. Because all equipment was dedicated or disposable, equipment blanks were not required.
A bladder-pump regulator box was discovered to be leaking air during the sampling event.
Operation of the pump(s) remained unaffected; however, the compressed gas providing power
was quickly wasted by the leaking regulator box. The box was replaced with a spare regulator
box kept in the onsite storage shed. Because the leaking regulator is operational when used with
an air compressor instead of a compressed gas tank, it was determined to ledve it in the storage
shed and replace it when convenient. :

Institutional Controls

Fences, Gates, Locks: Fences and gates were in good condition, several well locks were
deteriorating and difficult to open, the lock at location 0602 could not be opened and had
to be cut off and replaced.

Signs: Not applicable.

Trespassing/Site Disturbances: None observed.

Site Issues:

Disposal Cell/Drainage Structure Integrity: Not applicable.
Vegetation/Noxious Weed Concerns: None observed. ‘
Maintenance Requirements: Well pad(s) and locks mentioned above.
Access Issues: None.

Safety Issues: None.

Corrective Action Taken: Well lock replaced.
cc: (electronic)
Rich Bush, DOE

Steve Donivan, Stoller-
EDD Delivery
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