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Sampling Period:

Sampling Event Summary

Site: Bluewater, New Mexico, Disposal Site -
July 25-28, 2011

Groundwater samples were collected from ten monitoring wells at the Bluewater, New Mexico,
Disposal Site to monitor groundwater contaminants as specified in the 1997 Long-Term
Surveillance Plan for the DOE Bluewater (UMTRCA Title II) Disposal Site Near Grants, New
Mexico (LTSP). Included in the sampling were two new wells, 21(M) and 22(M), that had been
installed and developed at the Bluewater site. Sampling and analysis were 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) One duplicate sample was collected from
monitoring well Y2(M).

Alluvium wells are completed in the alluvial sediments in the former channel of the Rio San
Jose, which was covered by basalt lava flows known as the El Malpais, and are identified by the

- suffix (M). Bedrock wells are completed in the San Andres Limestone/Glorieta Sandstone

hydrologic unit and are identified by the suffix (SG).

The LTSP requires monitoring for molybdenum, selenium, uranium, and polychlorinated
biphenyls (PCBs); PCB monitoring occurs only during November sampling events. This event
included sampling for an expanded list of analytes to support a regional groundwater
investigation being conducted by the New Mexico Environment Department (NMED).

Analytical results for the required constituents for the alluvium wells are provided in Table 1.
Alluvium point-of-exposure (POE) well X(M) could not be sampled because it was dry. The
U.S. Nuclear Regulatory Commission (NRC)-approved alternate concentration limit (ACL) for
uranium continues to be exceeded in point-of-compliance (POC) well T(M). The current
concentration of 0.53 milligrams per liter (mg/L) is greater than the ACL of 0.44 mg/L. The
uranium concentration in well T(M) has indicated an upward trend since DOE began sampling in
1998; the reason for this trend has not been determined. The U.S. Department of Energy has
notified NRC of the exceedance and submitted an evaluative monitoring work plan (EMWP) to
NRC on August 31, 2011, in accordance with the LTSP.

Table 1. July 2011 Groundwater Monitoring Analytical Results for the Alluvium Wells

Alluvium Wells
Constituent ACL E(M). F(M) T(M) Y2(M) 21(M) 22(M)
(Bkgd) (POC) (POC) (PCBs) (Dwngrd) | (Dwngrd)
Molybdenum (mg/L) 0.10 0.0003 0.0009 0.024 0.0016 0.0011 0.0033
Selenium (mg/L) 0.05 ND 0.0012 0.0026 0.0012 0.010 0.0076
Uranium (mg/L) 0.44 0.0004 0.0074 0.53 0.0048 . 0.13 0.33

Key: ACL = alternate concentration limit; Bkgd = background well; Dwngrd = downgradient well;
mg/L = milligrams per liter; ND = not detected; POC = pomt-of-compllance well; PCB = polychlonnated blphenyls

., monitoring well
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Alluvium wells 21(M) and 22(M) were installed downgradient of well T(M) in July 2011;
well 21(M) is located near the site boundary where alluvial groundwater leaves the site. The
uranium concentration in well 21(M) was 0.13 mg/L, which exceeds the Uranium Mill Tailings
Radiation Control Act maximum concentration limit (MCL) of 0.044 mg/L (40 CFR 192,
Table 1). The investigation of this occurrence will be addressed in an addendum or revision to
the EMWP. No other MCLs were exceeded at well 21(M), although the selenium concentr ation
in this well equaled the MCL of 0.01 mg/L.

Analytlcal results for the required constituents for the bedlock wells are provided in Table 2, The
‘selenium and uranium concentrations did not exceed NRC-approved ACLs in the POC wells,
and no constituents exceeded their respective MCLSs at the POE well.

Table 2. July 2011 Groundwater Monitoring Analytical Results for the Bedrock Wells

Bedrock Welis -
Constituent ACL L(SG) 0BS-3 S{SG) - I(SG)
. (Bkgd) - (POC) {POC) (POE)
Selenium (mg/L) ‘0.05 . ND 0.0079 0.011 ND
Uranium (mg/L) 2.15 0.0032 0.12 ~0.26 0.0011

Key: ACL = alternate concentration limit; Bkgd = background well; mg/L = milligrams per liter;
ND = not detected; POC = point-of-compliance well; POE = point-of-exposure well

In a letter to DOE dated June 29, 2010, NMED questioned the representativeness of analytical
results for samples collected using the low-flow method, particularly for the bedrock POC wells.
Subsequently in the spring of 2010, DOE investigated the conditions of all of the site wells
using a down-hole video camera, and it was found that the slotted screen intervals in bedrock
POC wells OBS-3 and S(SG) were encrusted with rust and scale. The casings were scrubbed
with a wire brush, but the slots remained nearly sealed. To obtain a representative aquifer
sample, the well casings were purged three times prior to sampling instead of using the normal
low-flow sampling method (it was determined that the low-flow method was sampling
essentially staghant water in these two wells). Consequently, uranium concentrations in these
wells were higher than previous sampling events that used the low-flow method (which started in
2004), but remain substantially below the ACL. :

M (/230
Kichard K. fohnson . Date
* Site Lead, S.M. Stoller Co1porat10n :
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Water Sampling Field Activities Verification Checklist

Project Bluewater, New Mexico Date(s) of Water Sampling July 25-28, 2011
Date(s) of Verification . December 9, 2011 v » Name of Verifier Steve Donivan
Response ' Comments
(Yes, No, NA)
. Is the SAP the primary document directing field procedures? ' Yes
List other documenté, SOPs, instructions. ' Work Order lettér dated May 16, 2011.
4 Monitoring well X(M) was not sampled because it was dry.'

. Were the samplihg locations specified in the planning documents sampled? - No_ New wells 21(M) and 22(M) were sampled during this event.

Was a pre-trip calibration conducted as specified in the above-named ‘ .
documents’7 . . , : Yes Pre-trip calibration was performed on July 22, 2011.
Was an operational check of the field equipment conducted daily? Yes
Did the dperationa! checks meet criteria? : Yes
5. Were the number and types (alkalinity, temperature, sbeciﬁc conductance,
pH, turbidity, DO, ORP) of field measurements taken as specified? No Dissolved oxygen was not measured.
6. Was the category of the well documented?’ : Yes

7. 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 pnor to

sampling? , 4 Yes -
Was the flow rate less than 500 mL/min? ' Yes

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

installation and sampling? _ NA



Water Sampling Field Activities Verification Checklist (continued)

g 98egq

g
g2
Z= Response
= i_ (Yes, No, NA) Comments
£ = 8. Were the following conditions met when purging a Category |1 well:
% Was the flow rate less than 500 mL/mih? Yes
g . .
=S Was one pump/tubing volume removed prior to sampling? . Yes
2 . .
g 9. Were duplicates taken at a frequency of one per 20 samples? Yes A duplicate sample was collected from location Y2(M).
2
=3 " 10.Were equipment blanks taken at a frequency of one per 20 samples that were An equipment blank was not required because all sampling
° collected with nondedicated equipment? NA equipment is dedicated.
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 Locationi ID 2074 was used for the duplicate sample.
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 contai'ners specified? “Yes
14.Were samples filtered and preserved as specified? ' Yes
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
5 19.Was the presence or absence of ice in the cooler documented at every sample
o location? - Yes
] : .
) g 20. Were water levels measured at the locations specified in the planning Water levels were obtained in all sampled wells except for S(SG)
g2 documents? _ No which was overlooked. '
g3
e
ISE-4E
(=]
i
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Laboratory Performanc'e Assessment

General Information

Report Number (RIN):

Sample Event:
Site(s): -

11073944
July 26-28, 2011
Bluewater, New Mexico

. - N ;'.,
L

Laboratory:
Work Order No.:
Analysis:
Validator:
Review Date:

ALS Laboratory Group, Fort Collins, Colorado

1107399

© Metals, Organics, Radlochemlstry, and Wet Chemlstry

Steve Donivan

October 21, 2011

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. 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 3.

Table 3. Analytes and Methods

Analyte Line Iltem Code Prep Method Analytical Method

Alkalinity, Bicarbonate 'WCH-A003 EPA 310.1 EPA 3101
Alkalinity, Carbonate WCH-A-004 EPA 310.1 EPA 310.1
Chioride MIS-A-039 SW-846 9056 SW-846 9056
gigg’s'}bxasgc:‘;ﬁ';m’ 1 Lm0 SW-846 3005A SW-846 6010B
prsenic, Molybdenum, Selenium. | | p-o2 SW-846 3005A SW-846 6020A
Nitrate + Nitrite as N WCH-A-022 EPA 353.2 EPA 353.2
Sulfate MIS-A-044 SW-846 9056 | sw-846 9056

| Total Dissolved Solids WCH-A-033 EPA 160.1 EPA 160.1
Tritium LSC-A-001 SOP 700R12 SOP 704R10
Uranium Isotopes ASP-A-024 SOP 776R12, 778R13 SOP 714R12

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.

" U.S. Department of Energy

December 2011

DVP-—July 2011 Bluewater New Mexico
RIN 11073944
Page 9



Table 4. Data Qualifier Summary

Sample

Number Location Analyte(s) Flag . Reason

11073991 Y2(M) Duplicate | Nitrate + Nitrite as N J Matrix spike failure

11073991 Y2(M) Duplicate | Uranium-235 U ‘Less than the Decision Level Concentratlon
11073994 E(M) Uranium-234 U Less than the Decision Level Concentration
1107399-7 L(SG) Uranium-235 - J Less than the Determination Limit
1107399-10 | T(M) Uranium-234 J Low chemical recovery

1107399-10 | T(M) Uranium-235 J Low chemical recovery

1107399-10 | T(M) Uranium-238 J Low chemical recovery

1107399-11 | Y2(M) Uranium-235 J Less than the Determination Limit

Sample Shipping/Receiving

ALS Laboratory Group in Fort Collins, Colorado, received 11 water samples on July 29, 2011,
accompanied by a Chain of Custody form. The air waybill numbers were listed in the receiving
documentation. The Chain of Custody 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 recelpt The Chain of Custody form was complete with no
errors or omissions.

Preservation and Holding Times

The sample shipment was received intact with the temperature inside the iced cooler at 3 °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 holdlng times.

Detection and Quantitation Limits

The method detection limit (MDL) was reported for all metal, organic, and wet chemical
analytes as required. The MDL, as defined in 40 CFR 136, is the minimum concentration of an

analyte that can be measured and reported with 99% confidence that the analyte concentration is -

greater than zero. The practical quantitation limit (PQL) for these analytes is the lowest
concentration that can be reliably measured, and is defined as five times the MDL.

For radiochemical analytes (those measured by radiometric counting) the MDL and PQL are not
applicable, and these results are evaluated using the minimum detectable concentration (MDC),
Decision Level Concentration (DLC), and Determination Limit (DL). The MDC is a measure of
‘radiochemical method performance and was calculated and reported as specified in Quality
Systems for Analytical Services. The DLC is the minimum concentration of an analyte that can
be measured and reported with 99% confidence that the analyte concentration is greater than
zero, and is estimated as 3 times the one-sigma total propagated uncertainty. Results that are
greater than the MDC, but less than the DLC are qualified with a “U” flag (not detected). The
DL for radiochemical results is the lowest concentration that can be reliably measured, and is
defined as three times the MDC. Results not previously “U” qualified that are less than the DL
are qualified with a “J” flag as estimated values.

DVP—]July 2011, Bluewater, New Mexico ' U.S. Department of Energy

RIN 11073944 . : ' ’ December 2011
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The reported MDLs for all metal, organic, and wet chemical analytes; and MDCs for A

radiochemical analytes demonstrate compliance with contractual requirements, with the
following exception. The carbonate alkalinity MDL was 20 mg/L, which is above the requested .
MDL of 10 mg/L. , :

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. All calibration and

' laboratory spike standards were prepared from independent sources:

Methods EPA 160. ] 31 0.1 : :
There are no initial or continuing calibration requirements associated with the alkahmty or total
dissolved solids methods.

Method EPA 353.2 | :
Calibrations for nitrate + nitrite as N were performed using five calibration standatds on
August 9, 2011. 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. Initial and continuing

calibration verification checks were made at the required frequency resulting in seven
verification checks. All calibration check results were within the acceptance criteria.

Method SW-846 6010B - , :

Calibrations for calcium, magnesium, potassium, and sodlum were performed on

August 17, 2011, using six calibration standards. The calibration curve correlation coefficient
values were greater than 0.995. The absolute values of the calibration curve intercepts were less
than 3 times the MDL. Initial and continuing calibration verification checks were made at the
required frequency resulting in 13 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 PQL and all results were within:the acceptance range.

Method SW-846 60204

Calibrations were performed for arsenic, molybdenum, selenium, and uranium on

August 17, 2011, using four calibration standards. The calibration curve correlation coefﬁment
values were greater than 0.995. The absolute values of the calibration curve intercepts were less . -
than 3 times the MDL. Initial and continuing calibration verification checks were made at the
required frequency resulting in five ver1ﬁcat10n 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 PQL and all results were.within the acceptance range. Mass.

calibration and resolution verifications were performed at the beginning of each analytical run in

U.S. Department of Energy ’ DVP—July 2011, Bluewater, New Mex1co
December 2011 . : ) RIN 11073944
' Page 11



accordance with the analytical procedure. Internal standard recoveries associated with requested
analytes were stable and within acceptable ranges.

Method SW-846 9056 -

Calibrations for chloride and sulfate were performed using seven calibration standards on

June 15, 2011. 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. Initial and continuing calibration
verification checks were made at the required frequency resulting in 11 verification checks. All
calibration checks met the acceptance criteria with the following exception. One chloride and
sulfate calibration check analyzed on August 11, 2011, did not meet the acceptance criteria. None
of the samples associated with this event were bracketed by this calibration check.

Uranium Isotopes : ~ '
Alpha spectrometry calibrations and instrument backgrounds were performed within a month
prior to sample analysis. Calibration standards were counted to obtain a minimum of
10,000 counts per peak. The required daily instrument operational checks were performed on
December 6, 2010, meeting the acceptance criteria. The tracer recoveries met the acceptance
criteria of 30 to 110 percent for all samples with the exception of sample T(M). The T(M)
uranium isotope results are qualified with a “J” flag as estimated values. The full width at half
maximum was reviewed to evaluate the spectral resolution. All internal standard full width at .
half maximum values were below 100 kiloelectron volts, demonstrating acceptable resolution.
All internal standard peaks were within 50 kiloelectron volts of the expected position. The

- regions of interest (ROIs) for analyte peak integration were reviewed. No manual integrations
-were performed and all ROIs were satisfactory.

Tritium

" The tritium quench calibration curve was generated on September 6, 2010, for quench indicator
values ranging from 136 to 253. Daily instrument checks performed on December 9, 2010, met
the acceptance criteria.

.Method and Calibration Blanks

Method blanks are analyzed to assess any contamination that may have occurred during sample
* preparation. Methods without sample preparation do not require the analysis of a method blank.
Calibration blanks are analyzed to assess instrument contammatlon prlor to and during sample
analysis. '

Metals and Wet Chemistry

All method blank and calibration blank results associated with the samples were below the PQLS
with the following exceptions. Some blank results for sodium were above the PQL. The samples
associated with these blanks had sodium concentrations greater than 10 times the blank. Some
other metals blanks exceeded the method detection limit but all associated sample results were
greater than 5 times the blank concentrations.

Radiochemistry '
The method blank results were less than the Demsxon Level Concentration.

DVP—lJuly 2011, Bluewater, New Mexico U.S. Department of Energy
RIN 11073944 . December 2011
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Inductivél_v Coupled 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.

Matrix 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 spikes met the ‘
recovery and precision criteria for all analytes evaluated. At 112 percent, the MS recovery of
chloride exceeded the laboratory’s acceptance criteria, but was within the +25 percent
requirement for methods for-which no digestion is employed.

Laboratory Replicate Analysis

Laboratory replicate analyses are used to determine laboratory precision for each sample matrix.
The relative percent difference for non-radiochemical replicate results that are greater than
5 times the PQL should be less than 20 percent (or less than the laboratory-derived control limits
for organics). For results that are less than the PQL, the range should be no greater than the PQL.
The replicate results met these criteria, demonstrating acceptable laboratory precision. The

relative error ratio for radiochemical replicate results (calculated using the one-sigma total

propagated uncertainty) was less than three, 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 Dilution

Serial dilutions were prepared and analyzed for the metals analyses to monitor chemical or
physical interferences in the sample matrix. Serial dilution data are evaluated when the
concentration of the undiluted sample is greater than 50 times the PQL for method 6010 or
greater than 100 times the PQL for method 6020. All evaluated serial dilution data were
acceptable.

Completeness

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

“laboratory quahﬁers

Chromatography Peak Integration

The integration of analyte peaks was reviewed for all ion chromatography data. All peak
integrations were satisfactory. :

U.S. Department of Energy . : DVP—]July 2011, Bluewater, New Mexico
December 2011 ' . ~ RIN'11073944
: ' ' Page 13



_Electronic Data Deliverable ( EDD) File

‘The EDD file arrived on August 27, 2011. 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.

DVP—July 2011, Bluewater, New Mexico U.S. Department of Energy
RIN 11073944 . December 2011
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RIN: 11073944

Pro]ec‘: Bluevéter

‘SAMPLE MANAGEMENT SYSTEM
General DataValidation Report

‘Lab Code: PAR ‘Valldator:  Steve Donivan _ ‘Validation Date: 107212011

Analysis Type: (7] Metals 7] GeneraiChem (7] Red Organics

Holding Times
[¥] Detection Limits
() Field/Trip Blanks

[Field Duplicates

—Select Quality Parameters—

#ofsamples: 11 Matdx: WATER Requested Analysis Completed:  Yes
’ 'vhain of Custody Sample
|7Presenl: OK Signed: OK Dated: OK lrlnteg'rﬂy: OK ’Pyesewaiion: OK Temperature: -OK

All analyses weré comipleted within the applicable Holding times.

There are 9 detection limit failures.

- There was 1 duplicate evaluated.

~

U.S. Department of Energy
December 2011

DVP—July 2011, Bluewater, Ncw Mexico .
RIN 11073944
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“RING 11073544 Lab Code: .PAR

Project: Bluewster

Validation Date: * 10/21/2011

SAMPLE-MANAGEMENT SYSTEM
Non-Complianice'Report: Detection Limits

‘Pagetold

Tickel Tocation L3b Sampla | Wsthod Lab “Anaiyle "Resul | Guaifier| _Reportod Roqutred Unifs
l ’ l : [} Code . Method Nama Dotoction Limit .| Detection Umit
‘Tivses pors 11073591 vmxmu_ ity. C (003)asc§ - B = Ao 'MGA
DX 377 _Biow [(1073552 " INCRAGO{EPASIO | Ay, Catborate (CO3) 85 G0 T Io |
X318 B _JiT0n3853  WCH-AGIEPASIO JAatinity, Carborate (CO3) a5 G20 1] Bo Tio - 1
Ve Faw [11073595 JWCTEA-OOEPASID.Y |Rieinity, © CO3) as C&0 @ Po Tio . | TN
R TES) - 11073957 WCH-AGO{EPAI 0.1 JASeiinity. Carbonate (CO3) as C20 1T Bo fio PG
[Vsed JoBS3 1107395-8 WCH-A-GO4EPAS10.1 Jiaiinity, C (CO3) es CE0 | T ) ho | 8
ElSES) | AR m»mﬁm1o.1 TRkatnity. € 103185 GO 17 Bo o |
[WsE_ fram [1167389-10__ WGH-A-004EPA310.1 Py, Carbe (coa)escﬁ I 7] ‘o To PGL
fVs6z_Jr2m) 673501 ianmlm!z,camte(comscggg 1] %) fio FicK

- WCH-A-00JEPA310.1

DVP—July 2011, Bluewater, New Mexico
RIN 11073944 :
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"RIN: 11073944

SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet

Page 1 of 1

Lab Code: PAR. Date Due: 8/26/2011

Matrix: __Water . Site Code: BL Date Completed: 8/29/2011
] Method CALIBRATION | ethod LCS | MS |MSD| Dup. | ICSAB [Seriai Dil] CRI
Analyte Type [Date Analyzed %R | %R | %R | RPD %R %R %R

. ) ) { Int. | RA2 [icv]ceviics [ceB] Blank

Arsenic ICP/MS| 08/17/2011 OK|OKJOK|OK| OK ]109.0]104.0{107.0] 2.0 108.0 7.0 110.0.
Calcium ICP/ES| 08/17/2011 OK JOKJOK|JOK] OK {980{97.0]960] 00 106.0 1.0 105.0
Magnesium ICP/ES| 08/17/2011 OK {OK JOK1OK| OK ]100.0]99.0|98.0} 1.0 110.0 1.0 104.0
Malybdenum ICP/MS| 08/17/2011 OK {OK JOK |OK | OK ]101.0]100.0{102.0} 1.0 102.0 88.0
Potassium ICP/ES| 08/17/2011 OK JOK JOK/IOK ] OK |95.0[107.0{106.0f 1.0 78.0
elenium ICP/MS| 08/17/2011 OK JOK JOK | OK | OK ]106.0/105.0{105.0} 0.0 105.0 109.0
Sodium ICP/ES| 08/17/2011 OK|{OK|OK{OK| OK ]94.0[990}97.0{ 1.0 9.0 85.0
Wranium ICP/MS| 08/17/2011 OKJOK]OKIOK]| OK ]102.0|105.0{97.0] 50 105.0 2.0 100.0

U.S. Department of Energy

December 2011

DVP—July 2011, Bluewater, New Mexico
. RIN 11073944
Page 17



SAMPLE MANAGEMENT SYSTEM Page 1.0t
Radiochemistry Data Validation Worksheet
RIN: 11073944 Lab Code: PAR Date Due: 8/26/2011
Matrix:  Water Site Code: BLU Date Completed: 8/29/2011
Sample Analyte Date Result [Flag[Tracer| LCS | MS Fupﬁcnﬂ
Analyzed %R | %R | %R
2074 H-3 08/21/2011 0.14
Blank_Spike _|H-3 08/22/2011 103.00
T(M) H3 08/22/2011 108.0
Blank H-3 08/22/2011 |95.6000| U
2074 Uranium-233+234 08/10/2011 82.0
21(M) Uranium-233+234 | 08/10/2011 65.6
22(M) Uranium-233+234 | 08/10/2011 327
E(M) Uranium-233+234 | 08/10/2011 80.8
(SG) Uranium-233+234 | 08/10/2011 81.2
L(SG) Uranium-233+234 | 08/10/2011 76.2
0BS-3 Uranium-233+234 | 08/10/2011 70.7
S(SG) Uranium-233+234 | 08/10/2011 438
T(M) Uranium-233+234 | 08/10/2011 222
Y2(M) Uranium-233+234 | 08/10/2011 81.0
Blank_Spike _|Uranium-233+234 | 08/10/2011 82.3 [96.30
Blank_Spike_DuUranium-233+234 | 08/10/2011 85.8 |91.90 0.40
Blank Uranium-233+234 | 08/10/2011 | -0.0060 722
F(M) Uranium-233+234 | 08/11/2011 87.7
Blank Uranium-235 08/10/2011 | -0.0050
Blank_Spike  Uranium-238 08/10/2011 96.20
Blank_Spike_DuUranium-238 08/10/2011 94.80 0.10
Blank Uranium-238 08/10/2011 | -0.0004

DVP—IJuly 2011, Bluewater, New Mexico

RIN 11073944
Page 18

U.S. Department of Energy
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RIN:, 11073944
Matrix: Water

SAMPLE MANAGEM

.

EN

T SYSTEM

Wet Chemistry Data Vaiidation Worksheet

Lab'Code: PAR
-Site Code: "BLU

Daté Due: 8/26/2011
Dats Completed:, 8/29/2011

‘Analyte

. “iDate Iinalyzed

CALIBRATION

S

Wethod LCS

%R

™S
%R

TH8B]"

R

. [ikalinity, Carbonate (co3) 28 o8rmorzoi1 1 1 1 1 1 1 Jo< | L+ 1 | .1 |
ALKALINITY, Total as CaCOd_ 08/0812011 OK " [99.00
ALKALINITY, Total as CaCOd_08/10/2011 OK_[99.00
Bicarbonate_ 08/10/2011 OK 1.00
[CHLORIDE 08/02/2011_]0.000 [1.0000] OK [ OK JOK JOK | OK J00.0d 95.0 .
CHLORIDE 08/03/2011 OK JoK JoK [ oK 88.0 | 3.00
Nitrate+Nitrite as N 08/09/2011_] 0.000 [0.9998] OK | OK | OK [OK | OK |06.00[130.0[126.0] 1.00
ULFATE 08/02/2011_] 0.000 |1.0000] OK | OK] OK OK | 0K [09.00[103.0
ULFATE —_|_08/03/2011 OK ] OK] OK [OK 93,0 3.00
[FOTAL DISSOLVED SOLIDS 080212011 0K 02,0
TOTAL DISSOLVED SOLIDS_08/03/2011 | OK_|98.00 0|

U.S. Department of Energy -
December 2011

DVP—July 2011, Bluewater, New Mexico

RIN 11073944
Page 19
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Sampling Quality Control Assessment
The following information summarizes and assesses quality control for this sampling event.

Sampling Protocol

Dedicated electric Grundfos submersible pumps were installed in wells S(SG), L(SG), and |
OBS-3. Pumps were placed two feet of above bottom (total depth) in each well. These wells
were sampled after the well was purged dry and/or three casing volumes were removed as
specified by program directive.

All other monitoring wells were sampled with dedicated bladder pumps and met Category I or 1T
sampling criteria. Sample results for these monitoring wells were qualified with an “F” flag
indicating the wells were purged and sampled using the low-flow sampling method. All wells
met the Category I criteria with the exception of well E(M) that was classified as Category II.
The sample results for this well were qualified with a “Q” flag, indicating the data are qualitative
because of the sampling technique.

Equipment Blank Assessment

No equipment blanks were required 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. The
relative percent difference for duplicate results that are greater than 5 times the PQL should be
less than 20 percent. For results that are less than the PQL, the range should be no greater than

. the PQL. A duplicate sample was collected from location Y2(M) (field duplicate ID 2074). The
non-radiochemical duplicate results met the criteria, demonstrating acceptable overall precision.
The relative error ratio for radiochemical duplicate results (calculated using the one-sigma total
propagated uncertainty) was less than three, indicating acceptable precision.

DVP—lJuly 2011, Bluewater, New Mexico U.S. Department of Energy
RIN 11073944 : December 2011
Page 20
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Uranium-238 163 0.338

'SAMPLE MANAGEMENT:SYSTEM Paged of 4
Validation Report: Field Duplicates
RIN: 11073944 Lab Code: PAR " Projoct: Bluewater Valldation Date:  10/21/2011
Duplicate: 2074 Sample: Y2(M) )
" ~Sample Duplicate -
Analyte IV Result -Flag Ewor Dilution Result Flag Eror Dilution | RPD RER Units
Alkalinity, Carbonate (C0O3) as CaCO3 20 u 1 20 [V - 1 MG
Arseric 15 1 15 ' 1 0 UG
Bicarbonate 210 1 210 1 0 MG
Celcium : 61000 1 61000 1 0 UGL
CHLORIDE ’ 17 5 17 2 0 MG
H-3 281 . U 191 1 40.6 v 187 - 1 0.4 pCil
Magnesium 17000 1 - 17000 . 1 0, UGL
Motybdenum 1.6 1 1.6 ~ 1 0 UG
Nitrate+Nitriteas N~ 14 1 1.3 N 1 7.41 MG/L
Potassium 3100 ’ 1 - 3200 1 3.7 UGL .
Selenium S 12 1 12 1 0 UGL
Sodium 47000 1 49000 1 417 UG
SULFATE L ) 98 5 100 2 202 MG
TOTAL DISSOLVED SOLIDS 410 1 420 1 2.&1 MG
Urenium a8 1 a8 1 0 uen
Uranium-233+234 o 261 - 0503 1 2,68 0513 1 265 0.2 pCil
Uranium-235 : - 0101 0.0581 1 0.0772 0.0534 1 06 pCit
1 164 0339 1 0.61 0 pcin

-U.S. Department of Enetgy
December 2011

DVP—July 2011, Bluewater, New Mexico
RIN 11073944

Page 21




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: J/ZZ‘"*’DW - 2228 //

Steve Donivan B Date
Data Validation Lead: 42’5_&@‘_' 2 ) mxwz—ow ' [2~2/~2ol
. _ ‘Steve Donivan ' _ ~ Date '

DVP—July 201 1, Bluewater, New Mexico
RIN 11073944
Page 22
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Attachment 1
-~ Assessment of Anomalous Data
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- Potential Outliers Report
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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, therefore, 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 éxtreme values of a
distribution and indicate more variability in the populatien 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
distributed 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.

There were no potential outliers identified, and the data for this event are acceptable as qualified.

Page 27



Data Validation Outliers Report - No Field Parameters
Comparison: All Historical Data

Laboratory: ALS Laboratory Group

RIN: 11073944

Report Date: 12/9/2011

istorical] Maxnmum Statistlcal
el Outlleru
Data:* -Resu '

BLUOT  E(M) NOO1  07/27/2011  Selenium 0.000032 U 0.002 u 0.000038 No
BLUO1 OBS-3 0001 07/28/2011 Selenium 0.0079 0.005 B 0.000034 B UE - 8 6 No
BLUOT S(SG) 0001  07/26/2011 Selenium 0.004 B 0.000029 U FQ 7 6 No

o BLU01 T(M) NOO1  07/26/2011 Selenium 0.0026 0.019 ‘ F 0.0041 F 7. 0 No
STATISTICAL TESTS:

The distribution of the data is tested for normality or Iognormallty using the Shaplro -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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- Data Presentation
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~ Groundwater Quality Data
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Groundwater Quality Data by Location (USEE100) FOR SITE BLUO1, Bluewater Disposal Site

REPORT DATE: 12/9/2011
Location: 21(M) WELL

, Ceaeiie g " .. Depth Range - Qualifiers Detectiori .
L Parameter . Unl‘\t’s: . Date D (Ft BLS) Result Lab Data QA Limit Uncertainty

Alkalinity, Carbonate (as mglL  07/27/2011 0001 139.6 - 1496 20 u F o # 20
CaCOs) .
Arsenic mg/L . 07/27/2011 0001 1396 - 1496 0.0024 F # 0.00003

" Bicarbonate mg/L  07/27/2011 0001 1396 - 1496 260 F # 20
Calcium mg/ll  07/27/2011 ' 0001 139.6 - 1496 160 F # 0.012
Chloride : mg/L  07/27/2011 0001 139.6 - 1496 170 F # 4

- Magnesium mg/L 07/27/2011 0001 139.6 - 1496 42 F # . 0.013
Molybdenum mg/L = 07/27/2011 0001 139.6 - 1496 0.0011 F # 0.000064.
Nitrate + Nitrite as Nitrogen mg/ll.  07/27/2011 0001 139.6 - 1496 79 F # 0.1
Oxidation Reduction .
Potential mV 07/27/2011 NOO1 1396 - 1496 62 F. #
pH s.u. 07/27/2011 NOO1 139.6 - 1496 7.28 F #
Potassium mg/L 07/27/2011 0001 1396 - 1496 . 7.8 F # 0.1
Selenium mg/i.  07/27/2011 A 0001 1396 - 1496 0.01 F # 0.000065
Sodium mg/L  07/27/2011 0001 139.6 - 1496 190 F # 0.033

. umhos

Specific Conductance om 07/27/2011 NO0O1 1386 . - 1496 1885 F #
Sulfate mg/L 07/27/2011 0001 1396 - 1496 520 F # 10 .
Temperature Cc 07/27/2011 NOO1 . 1396 - 1496 15.17 F #
Total Dissolved Solids mglL  07/27/2011 0001 139.6 - 1496 1400 . F C# 40
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Groundwater Quality Data by Location (USEE100) FOR SITE BLU01, Bluewater Disposal Site
REPORT DATE: 12/9/2011 .
Location: 21(M) WELL

Qualifiers " Detection

fl?aramet,ér;"; L Re§UIF .  Lab  Data oA it Uncertainty
' Tritium ‘ pCilL - 07/27/2011 0001 1396 - 1496 320 U F # 320 188
. Turbidity . NTU 07/27/2011 NOO1 1396 - 1496 . 291 F #
Uranium mg/L 07/27/2011 | 0001 139.6 - 1496 - 0.3 . “F # 0.0000058
Uranium-234 ‘ vpCi/L » 07/27/2011 0001 1396 - 1496 465 » F # 0.05 8}
Uraniurh-235 pCi/L 07/27/2011 0001 13-9.6 - 149.6 . 2 F # 0.058 0.437
Uréniu>m-238 pCi/L 07/27/2011 0001 1396 - 1496 43 F # . 0.045 7.4

- - . —— o L ) Paé4 . X ) ) R L ‘



Groundwater Quality Data by Location (USEE1 00) FOR SITE BLUO1, Bluewater Disposal Site
" REPORT DATE: 12/9/2011
Location: 22(M) WELL *

A , i Sample - " Depth Range . : " Qualifiers Detection N
. Perameter . _U"'ts Dats- oD (FtBLS) . Result lab_ Data QA Limit Uncertainty
- Alkalinity, Carbonate (as mgl  07/27/2011 NOO1 13683 - 146.83 20 U F # 20
CaCOa,) i
Aréenic_ ) ' mg/L 07/27/2011 'NOO1 136.83 - 146.83 0.0027 F # . 0.000074
Bicarbonate mg/L.  07/27/2011 NOO1 - 136.83 - 146.83 330 F # - 20
Calcium mg/L 07/27/2011 NOO1 =~ 136.83 - ~146.83 100 : F. # 0.012
Chloride " mgL  07/27/2011 NOOT 136.83 . - 146.83 44 ' F o # 1
Magnesium : mg/L 07/27/2011 NOO‘i 136.83 - 146.83 29 ‘ : F # 0.013
Molybdenum mg/L . 07/27/2011 " N0O1 136.83 - 146.83 0.0033 i - F # 0.00016
Nitrate + Nitrite as Nitrogen mg/L 07/27/2011 NOC1 136.83 - 146,83 26 . ' ’ F # 0.2
Oxidation Reduction ' : ' : '
Potential mV 07/27/2011 . NOO1 136.83 - 146.83 75 . . F #
pH s.u. 07/27/2011 - NOO1 136.83 .- 146.83 . 7.18 F #
Potassium mg/L 07/27/2011 NOO1 136.83 - 146.83 6.7 : F # 0.1
Selenium , "mglL  07/27/2011 NOO1 136.83 - 146.83 0.0076 F # 0.00016
Sodium _ mglL  07/27/2011 - NOO1 136.83 - 14683 - 170 | Foo# 0033
. umhos .
. Specific Conductance. lem 07/27/2011 NOO1 136.83. - 146.83 - 1440 . F #
Sulfate : ' mglL . 07/27/2011 NOO1 . 13683 - 146.83 280 : : Fo # 25
’ Temperature C 07/27/2011 NOO1 136.83 - 146.83 ‘ 15.7 . F #
Total Dissolved Solids mg/L 07/27/2011 NOO1 136.83 - 146.83 1100 - -F # 40
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Groundwater Quality Data by Location (USEE100) FOR SITE BLUO01, Bluewater 