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Sampling Event Summary

Site: Shiprock, New Mexico, Disposal Site
Sampling Period:  September 2224, 2015

Groundwater and surface water sampling and analyses are performed semiannually at the
Shiprock, New Mexico, Disposal Site. Sampling and analyses were conducted as specified in the
Sampling and Analysis Plan for U.S. Department of Energy Office of Legacy Management Sites
(LMS/PRO/S04351, continually updated). Samples were submitted for analyses in three groups
identified by a requisition index number (RIN). Samples from floodplain locations were
submitted under RIN 15097348 and from terrace locations under RIN 15097349.

Terrace locations are monitored to determine the progress of remediation and the extent of
contamination. Floodplain locations are monitored to determine the progress of the natural
flushing process.

As identified in the Final Ground Water Compliance Action Plan for Remediation at the
Shiprock, New Mexico, UMTRA Site (July 2002), the contaminants of concern monitored at the
Shiprock disposal site are ammonium, manganese, nitrate, selenium, strontium, sulfate, and
uranium. Water quality parameters calcium, chloride, magnesium, potassium, and sodium are
also monitored as stated in the plan. Because of the analytical methodologies employed,
ammonium and nitrate data collected since 2004 are reported as “Ammonia Total as N”” and
“Nitrate+Nitrite as N.” These are conservative estimates for the true ammonium and nitrate
concentrations because both ammonia and ammonium are included in the Ammonia Total as N
analysis and both nitrate and nitrite are included in the Nitrate+Nitrite as N analysis. Floodplain
wells with contaminant concentrations that exceeded compliance standards and cleanup goals
presented in the plan are listed in Table 1. Time-concentration graphs (2005 to present, where
available) for the contaminants of concern in these wells are also included in this report.
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Table 1. Shiprock Floodplain Locations that Exceed Compliance Standards and Cleanup Goals

Location Ma('r"f':l't‘;se ";:’;‘f::;,’l'_tf S‘(’IL“’;‘,'E)"‘ Sulfate (mg/L) | Uranium (mg/L)
Standard / Goal’ 2.74 10° 0.05 2000 0.044
0608 6200 0.70
0610 350 0.33 5800 0.56
0611 5300
0614 87 1.2 5500 0.90
0615 3.9 5800 0.81
0618 6800 0.70
0619 3800 0.095
0622 2800 0.045
0623 2700
0625 2600
0626 2100
0628 2200
0630 32 0.24 4800 0.26
0735 780 0.16 10000 0.29
0736 3600 0.056
0766 3600 0.15
0768 5400 0.16
0773 0.15 0.28
0775 4300 0.18
0779 16000 1.7
0792 6200 0.17
0793 5300 0.45
0797 5000
0798 5900 0.28
0850 2200
0854 4.0 6800 0.50
0855 3000 0.062
0856 2800 0.077
0857 18 5400 0.86
1008 4300 0.21
1009 0.16
1089 4200 0.17
1104 7300 0.52
1105 3.5 0.06 6900 0.96
1109 290 4200 0.64
1110 16 0.29 5400 0.42
1111 33 0.40 10000 0.92
1112 150 1.2 6200 0.96
1113 410 0.30 3900 0.53
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Table 1 (continued). Shiprock Floodplain Locations that Exceed Compliance Standards and
Cleanup Goals

Location Ma(r:r?glrlit)ese b:str;t?rl: gl; Irll_t)e S(erfg;ll_j)m Sulfate (mg/L) | Uranium (mg/L)
Standard / Goafl® | 2.74 10" - 0.05 2000 0.044
1114 3.0 120 0.10 2900 0.56
1115 2.9 300 5600 0.99
1118 69 6100 0.45
1128 4.3 570 9000 14
1135 2800 0.063
1136 4.1 12 5100 0.57
1137 5.2 16 9500 1.2
1138 4.4 11000 1.3
1139 ' 8800 0.86 -
1140 14 0.15 9100 0.73
1141 45 0.67 4900 0.88
& 1143 : © 2400 0.047

® Compliance standards (uranium, nitrate, selenium) and cleanup goals (manganese, sulfate) are listed in Final

Ground Water Compliance Action Plan (GCAP) for Remediation at the Shiprock, New Mexico, UMTRA Site (July
2002), approved by the U.S. Nuclear Regulatory Commission

® Ten mg/L Nitrate-N is equivalent to 44 mg/L Nitrate (GCAP Table 3-1).
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Both filtered and unfiltered samples from the river locations were submitted. River location
analyte concentrations of filtered and unfiltered samples were compared to the maximum
concentrations previously observed for location 0967, which is upstream from the site on the San
Juan River and is used to for background versus site comparisons. Analyte concentrations from
background location 0967 exceeded the historic maximums for many of the contaminants
measured. The concentrations observed at this location are thought to be due to activities
upstream of the site.

Table 2. Background Comparison for Floodplain River Locations (Unfiltered Samples)

Locaton | Tomiss |Wpgansee | Nisleluoss | Seenm | Stontum | St | G
Background® 0.1 4.7 1.2 0.0039 2.9 190 0.012
0501 ND® 0.042 0.34 0.0005 0.73 120 0.002
0897 NDP 0.050 0.31 ND® 0.78 120 0.002
0899 ND® 0.053 0.32 0.0004 0.77 120 0.002
0940 ND® 0.040 0.29 0.0012 0.69 120 0.002
0956 ND® 0.045 0.32 ND® 0.69 120 0.002
0965 ND® 0.055 0.38 0.0008 0.70 110 0.002
0967 ND® 9.0 0.63 0.023 3.2 290 0.034
1203 ND® 0.042 0.36 0.0006 0.65 120 0.002
1205 ND® 0.047 0.36 0.0004 0.69 120 0.002

* Background maximum concentration observed prior to September 2015 for background location 0967.
®ND = Not Detected.

DVP—September 2015, Shiprock, New Mexico U.S. Department of Energy
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Table 3. Background Comparison for Floodplain River Locations (Filtered Samples)

Location .f.‘;?::ggi; Manganese | Nitrate/Nitrite | Selenium | Strontium | Sulfate | Uranium

(mglL) (mg/L) as N (mg/L) (mg/L) {mg/L}) (mg/L) {mg/L) '

Background® 0.1 0.022 1.2 0.0017 1.0 190 0.0032
0501 ND° 0.004 1.4 0.0006 0.75 130 0.002
0897 ND° 0.003 0.33 ND° 0.78 120 0.002
0899 ND® 0.004 0.32 ND® 0.76 120 0.002
0940 0.17 0.003 0.29 NDP 0.76 120 0.002
0956 ND" 0.004 0.32 ND" 0.68 120 0.002
0965 ND® 0.008 0.38 ND® 0.68 120 0.002
0967 ND® 0.005 0.68 0.0013 0.79 280 0:004
1203 NDP 0.002 0.37 0.0007 0.68 120 0.002
1205 ND" 0.003 0.37 0.0008 0.66 110 0.002

Navarro Research and Engineering, Inc.

T A= 2/ie]it
David Miller, Site Lead Date '/

® Background maximum concentration observed prior to September 2015 for background location 0967.
®ND = Not Detected.
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Water Sampling Field Activities Verification Checklist

Project Shiprock, New Mexico Date(s) of Water Sampling September 22-24, 2015
Date(s) of Verification December 9, 2015 Name of Verifier Stephen Donivan
Response Comments
(Yes, No, NA)
. Is the SAP the primary document directing field procedures? Yes
List any Program Directives or other documents, SOP's, instructions. Work Order letter dated August 24, 2015.
Eighteen locations were dry and not sampled.
Well location SHP02-1088, was not sampled per the direction of
the site lead.
SHP02-0841 was not sampled because of an obstruction in the
. Were the sampling locations specified in the planning documents sampled? No well, and was sampled at a later date.
. Were field equipment calibrations conducted as specified in the above-named
documents? Yes Calibrations were performed on September 11 and 21, 2015.
. Was an operational check of the field equipment conducted daily? Yes Seventeen operational checks were performed.
Did the operational checks meet criteria? Yes
. Were the number and types (alkalinity, temperature, specific conductance,
pH, turbidity, DO, ORP) of field measurements taken as specified? No An alkalinity value was not recorded for location SHP01-1132.
. Were wells categorized correctly? Yes
. Were the following conditions met when purging a Category | well:
Was one pump/tubing volume purged prior to sampling? Yes
Did the water level stabilize prior to sampling? Yes
Did pH, specific conductance, and turbidity measurements meet criteria
prior to sampling? Yes
Was the flow rate less than 500 mL/min? Yes
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% T Water Sampling Field Activities Verification Checklist (continued)
X3
S Response
w0
§ g_ (Yes, No, NA) Comments
§; 8. Were the following conditions met when purging a Category Il well:
P}
§'§ Was the flow rate less than 500 mL/min? Yes
[e]
"; Was one pump/tubing volume removed prior to sampling? Yes
aQ
£
4 9. Were duplicates taken at a frequency of one per 20 samples? Yes Twelve duplicate samples were collected.
z.
8 10.Were equipment blanks taken at a frequency of one per 20 samples that were Dedicated equipment was used and an equipment blank was
collected with non-dedicated equipment? NA not required.
11.Were trip blanks prepared and included with each shipment of VOC samples? NA
12.Were the true identities of the QC samples documented? Yes
13.Were samples collected in the containers 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.Was ali pertinent information documented on the field data sheets? Yes
18.Was the presence or absence of ice in the cooler documented at every sample
location? Yes
)
[ 19. Were water levels measured at the locations specified in the planning
o documents? Yes
=
5
Ee
S g
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General Information

Report Number (RIN):
Sample Event:

Site(s):

Laboratory:
Work Order No.:

Analysis:
Validator:

Review Date:

15097348

Laboratory Performance Assessment

September 2224, 2015
Shiprock Disposal Site (Floodplain), New Mexico
ALS Laboratory Group, Fort Collins, Colorado

1509469

Metals and Wet Chemistry

Stephen Donivan
December 5, 2015

This validation was performed according to the Environmental Procedures Catalog
(LMS/POL/S04325, continually updated), “Standard Practice for Validation of Environmental
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 4.

Table 4. Analytes and Methods.

Analyte Line Item Code |. Prep Method Analytical Method
Ammonia as N, NH3-N WCH-A-005 EPA 350.1 EPA 350.1
Sﬂgis”s’}:;rmaé’;‘;ﬁﬁi"’st'\r"oan':ﬁﬁ;‘ese' LMM-01 SW-846 3005 SW-846 60108
Chloride, Sulfate MIS-A-045 SW-846 9056 SW-846 9056
Nitrate + Nitrite as N, NO3+NO2-N WCH-A-022 EPA 353.2 EPA 353.2
Selenium, Uranium LMM-02 SW-846 3005 SW-846 6020

Data Qualifier Summary

Analytical results were qualified as listed in Table 5. Refer to the attached validation worksheets

and the sections below for an explanation of the data qualifiers applied.

U.S. Department of Energy
February 2016
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Table 5. Data Qualifiers

Sﬁrmng:; Location Analyte Flag Reason
1509469-1 0501 NH3-N J Missed holding time
1509469-2 0501 NH3-N J Missed holding time
1509469-3 0608 NH3-N J Missed holding time
1509469-4 0610 NH3-N J Missed holding time
1509469-5 0611 NH3-N J Missed holding time
1509469-5 0611 Manganese J Field duplicate result
1509469-7 0614 NH3-N J Missed holding time
1509469-14 0626 NO3+NO2-N J Missed holding time
15609469-16 0630 NH3-N J Missed holding time
1509469-17 0735 NH3-N J Missed holding time
1509469-18 0736 NH3-N J Missed holding time
1509469-19 0766 NH3-N J Missed holding time
1509469-20 0768 NH3-N J Missed holding time
1509469-21 0733 NH3-N J Missed holding time
1509469-22 0775 NH3-N J Missed holding time
1509469-23 0779 NH3-N J Missed holding time
1509469-24 0782R NH3-N J Missed holding time
1509469-25 0783R NH3-N - J Missed holding time
1509469-26 0792 NH3-N J Missed holding time
1509469-27 0793 NH3-N J Missed holding time
1509469-28 0797 NH3-N J Missed holding time
1509469-29 0798 NH3-N J Missed holding time
1509469-30 0850 NH3-N J Missed holding time
1509469-30 0850 NO3+NO2-N J Missed holding time
1509469-31 0853 NH3-N J Missed holding time
1509469-32 0854 NH3-N J Missed holding time
1509469-32 0854 NO3+NO2-N J Missed holding time
1509469-33 0855 NH3-N J Missed holding time
1509469-34 0856 NH3-N J Missed holding time
1509469-35 0857 NH3-N J Missed holding time
1509469-36 0897 NH3-N J Missed holding time
1509469-37 0897 NH3-N J Missed holding time
1509469-38 0899 NH3-N J Missed holding time
1509469-39 0899 NH3-N J Missed holding time
1509469-40 0940 NH3-N J Missed holding time
1509469-41 0940 NH3-N "J [Missed holding time
1509469-42 0956 NH3-N J Missed holding time
1509469-43 0956 NH3-N J Missed holding time
1509469-44 0965 NH3-N J Missed holding time
1509469-45 0965 NH3-N J Missed holding time
1509469-46 0967 NH3-N J Missed holding time

DVP—September 2015, Shiprock, New Mexico

RINs 15097348 and 15097349

Page 14
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Table 5 (continued). Data Qualifiers

::mgleer Location Analyte Flag Reason
1509469-47 0967 NH3-N J Missed holding time
1509469-48 1008 NH3-N J  |Missed holding time
1509469-49 1009 NH3-N J Missed holding time
1509469-50 1089 NH3-N J Missed holding time
1509469-51 1104 NH3-N J Missed holding time
1509469-52 1105 NH3-N J Missed holding time
1509469-52 1105 Selenium J Field duplicate result
1509469-53 1109 NH3-N J | Missed holding time
1509469-54 1110 NH3-N J Missed holding time
1509469-55 1111 NH3-N J Missed holding time
1509469-56 1112 NH3-N J Missed holding time
1509469-57 1113 NH3-N J Missed holding time
1509469-58 1114 NH3-N J Missed holding time
1509469-58 1114 NO3+NO2-N J Missed holding time
1509469-59 1115 NH3-N J  [Missed holding time
1509469-59 1115 NO3+NO2-N J Missed holding time
1509469-60 1117 NH3-N J Missed holding time
1509469-61 1118 NH3-N J Missed holding time
1509469-62 1128 NH3-N J Missed holding time
1509469-62 1128 NO3+NO2-N J Missed holding time ‘
1509469-63 1130 NH3-N J | Missed holding time
1509469-64 1132 NH3-N J Missed holding time
1509469-64 1132 NO3+NO2-N J Missed holding time
1509469-65 1134 NH3-N J Missed holding time
1509469-65 1134 NO3+NO2-N J Missed holding time
1509469-66 1135 NH3-N J | Missed holding time
1509469-67 1136 NH3-N J Missed holding time
1509469-68 1137 NH3-N J Missed holding time
1509469-69 1138 NH3-N J Missed holding time
1509469-70 11139 NH3-N J Missed hoiding time -
150946971 1140 NH3-N J Missed holding time
1509469-72 1141 NH3-N J Missed holding time
1509469-73 1142 NH3-N J Missed holding time
1509469-74 1143 NH3-N J  [Missed holding time
1509469-75 1203 NH3-N J Missed holding time
1509469-75 1203 NO3+NO2-N J Missed holding time
1509469-76 1203 NH3-N J Missed holding time
1509469-76 | 1203 NO3+NO2-N J  |Missed holding time
1509469-77 1205 NH3-N J Missed holding time
1509469-77 1205 NO3+NO2-N J | Missed holding time
1509469-78 1205 NH3-N J Missed holding time
1509469-78 1205 NO3+NO2-N J Missed holding time

U.S. Department of Energy

February 2016
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Table 5 (continued). Data Qualifiers

Sample
Number

1509469-79 0611 Duplicate NH3-N
1509469-79 0611 Duplicate NO3+NO2-N
1509469-80 0611 Duplicate NH3-N
1509469-80 0611 Duplicate Manganese
1509469-80 0611 Duplicate NO3+NO2-N
1509469-81 1105 Duplicate NH3-N
1509469-81 1105 Duplicate Selenium

Location Analyte Reason

Missed holding time

Missed holding time

Missed holding time

Field duplicate result

Missed holding time

Missed holding time

Field duplicate result

-
[N I I S Y S Y S Y S Y S Y Iy
«Q

1509469-82 1105 Duplicate NH3-N Missed holding time

Sample Shipping/Receiving

ALS Laboratory Group in Fort Collins, Colorado, received 82 water samples on

September 29, 2015, accompanied by Chain of Custody forms. Copies of the air bills were
included in the receiving documentation. The Chain of Custody forms were checked to confirm
that all of the samples were listed and that signatures and dates were present indicating sample
relinquishment and receipt. The sample submittal documents including the Chain of Custody
forms had no errors or omissions.

Preservation and Holding Times

The sample shipments were received intact with the temperatures inside the iced coolers between
2.0 °C and 2.4 °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 with the following exceptions. Due to a laboratory
instrument failure, most of the NH3-N and 14 NO3;+NO,-N analyses were performed outside the
holding time. The associated sample results are qualified with a “J” flag as estimated values.

Detection and Quantitation Limits

The method detection limit (MDL) was reported for all 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 percent 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 5 times the MDL. The reported MDLs for all analytes
demonstrate compliance with contractual requirements.

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

DVP—September 2015, Shiprock, New Mexico U.S. Department of Energy
RINs 15097348 and 15097349 February 2016
Page 16
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calibrations were performed correctly in accordance with the cited methods. All calibration and
laboratory spike standards were prepared from independent sources.

Method EPA 350.1

Calibrations were performed for ammonia as N on October 22, 24, and 26, 2015, using six
calibration 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. Initial and continuing
calibration verification checks were made at the required frequency with acceptable results.

Method EPA4 353.2

Calibrations were performed for nitrate + nitrite as N on October 20, 21, 23, and 29, 2015, using
seven calibration 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. Initial and
continuing calibration verification checks were made at the required frequency with all
calibration checks meeting the acceptance criteria.

Method SW-846 6010B

Calibrations for calcium, magnesium, manganese, potassium, sodium, and strontium were
performed October 2, 5, and 6, 2015, using three calibration standards. The correlation ‘
coefficient values were greater than 0.995. 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 with all calibration checks associated with reported results meeting 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 for selenium and uranium were performed October 1, 6, 7, and 14, 2015, using four
calibration 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. Initial and continuing
calibration verification checks were made at the required frequency with all calibration checks
associated with reported results meeting the acceptance criteria. Reporting limit verification
checks were made at the required frequency to verify the linearity of the calibration curve near
the PQL. 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

Calibrations were performed for chloride and sulfate on October 12, 2015, using five calibration
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. Initial and continuing
calibration verification.checks were made at the required frequency with all calibration checks
meeting 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 associated with the

U.S. Department of Energy " DVP—September 2015, Shiprock, New Mexico
February 2016 RINs 15097348 and 15097349
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samples were below the PQLs for all analytes with the exception of two ammonia as N
continuing calibration blanks. The samples bracketed by these blanks either contained more than
10 times the concentration of ammonia as N that was detected in the blank or were reanalyzed
with an acceptable blank.

Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) Analysis

Interference check samples 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.

Laboratory Replicate Analysis

Laboratory replicate analyses are used to determine laboratory precision for each sample matrix.
The relative percent difference for replicate results that are greater than 5 times the PQL should
be less than 20 percent. For results that are less than 5 times the PQL, the range should be no
greater than the PQL. The replicate results met these criteria, demonstrating acceptable
laboratory precision, for all samples.

Laboratory Control Samples

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. The control sample results were acceptable for all analytes.

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 MDL. All evaluated serial
dilution data were acceptable.

Completeness

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

Chromatography Peak Integration

The integration of analyte peaks was reviewed for all chloride and sulfate data. All peak
integrations were satisfactory.

DVP—September 2015, Shiprock, New Mexico U.S. Department of Energy
RINs 15097348 and 15097349 February 2016
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Anion/Cation Balance

Typical water samples should be electrically neutral. Expressed in meq/L (milliequivalents per
liter), the sum of the cations should equal the sum of the anions. The anion/cation balance is
calculated as the difference between the anions and cations, divided by the sum of the anions and
cations. Table 6 shows the total anion and cation results in the samples from this event. For data
validation purposes, the anion/cation balance can be useful in finding potential errors in the
analytical results. When a charge balance is greater than 10 percent, the associated data are
closely examined for error. If no errors are found, the results are considered to be acceptable.

Table 6. Comparison of Méjor Anions and Cations

Location Location Type Cations (meg/L) | Anions (meg/L) | Charge Balance (%)
0501 Surface Water 5.23 5.28 0.52
0608 Groundwater - 126.63 142,21 : 5.80
0610 » Groundwater 139.42 ‘ 157.54 6.10 .
0611 * | Groundwater 114.45 136.80 8.90
0612 Groundwater . 21.82 23.11 2.87

‘0614 Groundwater 118.63 133.04 5.72
0615 Groundwater 121.10 137.23 . 6.24
0618 - Groundwater 132.056 4 164.77 7.92
0619, Groundwater 80.32 - 89.02 514
0622  |Groundwater 59.67 65.70 4.81
0623 Groundwater 5863 65.69 5.68
0625 Groundwater 58.28 62.72 ' 3.67
0626 Groundwater A 48.63 51.00 - 238
0628 Groundwater 5156 54.83 | 3.07
0630. Groundwater -113.40 119.15 2.47
0735 Groundwater . - 266.14 296.94 5.47
0736 Groundwater 7 - 7479 83.50 5.50
0766 Groundwater - » 94.39 106.27 ' 5.92
0768 Groundwater : 119.43 127.98 ] 3.46

- 0773 Groundwater 39.56 36.11 456
0775 Groundwater 94.43 100.39 3.06
0779 ' Groundwater - 32548 365.54 5.80

0782R Grouhdwater ' 15.34 156.15 0.62

0783R Groundwater 2277 23.56 1.71
0792 Groundwater 130.14 145.85 5.69
0793 Groundwater 113.48 121.63 3.47

T 0797 | Groundwater | 107.23 120.54 5.84
0798 Groundwater 122.15 137.08 5.76
0850 Groundwater 54.44 57_.40 2.65
0853 Groundwater 14.13 15.16 353
0854 Groundwater 143.28 156.30 4.34
U.S. Department of Energy ' ) DVP—September 2015, Shiprock, New Mexico
February 2016 RINs 15097348 and 15097349
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Table 6 (continued). Comparison of Major Anions and Cations

Location Location Type Cations (meg/L) | Anions (meq/L) | Charge Balance (%)
0855 Groundwater 68.46 71.34 2.06
0856 Groundwater 58.35 66.90 6.82
0857 Groundwater 126.08 130.52 1.73
0897 Surface Water 5.086 5.237 1.52
0899 Surface Water 4.906 5.240 3.34
0940 Surface Water 5.024 5.376 3.43
0956 Surface Water 4.966 5.314 3.40
0965 Surface Water 4614 5.316 711
0967 Surface Water 9.470 9.023 2.44
1008 Groundwater 88.32 100.59 6.49
1009 Groundwater 34.34 37.04 3.78
1089 Groundwater 88.39 99.32 5.82
1104 Groundwater 147.72 168.61 6.61
1105 Groundwater 144.31 158.55 4.70
1109 Groundwater 109.01 122.39 5.78
1110 Groundwater 120.36 130.81 416
1111 Groundwater 230.52 245.75 3.20
1112 Groundwater 141.02 153.80 4.33
1113 . Groundwater 115.13 120.27 219
1114 Groundwater 78.93 81.93 1.86
1115 Groundwater 150.10 1569.12 2,92

<1117 Groundwater 7.56 7.60 0.28
1118 Groundwater 134.05 157.03 7.89
1128 Groundwater 255.84 255.27 0.11
1132 Groundwater 8.25 5.71 NA

- 1134 Groundwater 19.27 19.50 0.59
1135 Groundwater 58.61 65.51 5.55
1136 Groundwater 108.58 121.44 5.59
1137 Groundwater 198.30 223.14 5.89
1138 Groundwater 211.65 254.64 9.22
1139 Groundwater 176.53 204.97 7.46
1140 Groundwater 181.82 210.82 7.39
1141 Groundwater 107.36 119.94 5.54
1142 Groundwater 5.07 5.07 0.01
1143 - Groundwater 52.30 56.46 3.82
1203 Surface Water 4.889 5.175 2.80
1205 Surface Water 4.741 5.281 5.41 (82.9)

Sample 1205 had a charge balance of 82.9 percent, a laboratory error was identified and
corrected with a resulting charge balance of 5.4 percent. There are no alkalinity data for

location 1132 to allow calculation of the charge balance.

DVP—September 2015, Shiprock, New Mexico
- RINs 15097348 and 15097349
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Electronic Data Deliverable (EDD) File

The original EDD file arrived on November 12, 2015; the revised file correcting laboratory
errors arrived on December 3, 2015. The Sample Management System EDD validation module
was used to verify that the EDD files were complete and in compliance with requirements. The
module compares the contents of the files 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.

U.S. Department of Energy DVP—September 2015, Shiprock, New Mexico
February 2016 RINs 15097348 and 15097349
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RIN: 15097348

Project: Shiprock Monitoring

SAMPLE MANAGEMENT SYSTEM

Lab Code:

General Data Validation Report

PAR Valldator:  Stephen Donivan Valldation Date:  12/04/2015

Analysls Type: Metals General Chem [] Rad [] Organics

#of Samples: 82

Mat: WATER

Requested Analysls Completed: Yes

Chain of Custody
I>Present: OK Slgned: %

Dated: OK

Sample
';ntegﬂty: OK Preservation: QK Temperature: OK

r— Select Quality Parameters—
Holding Times

Detection Limits
D Feld/Trip Blanks

Feld Duplicates

There are 87 holding time failures.

The reported detection limits are equal to or below contract requirements.

There were 4 duplicates evaluated.

DVP—September 2015, Shiprock, New Mexico

RINs 15097348 and 15097349
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SAMPLE MANAGEMENT SYSTEM Page 1 of 3
RIN: 15007348  LabCodo: PAR Non-Compliance Report: Holding Times
Project:
Vaidation Date: 1270472015
.Holding Times Critetla Dates

Ticket Location Lab Sampleld | Wethod | C < on | C Proparatio

Code to to to to to to Date Date Date

Proparation| Analysis. | Analysis y lys!

NKT 984 Jost4 [1509465-7 WCH-A-005 bs 3 0972212015 | 1072172015 | 1072202015
NKT 986 o735 1508469-17 WCH-AG05 B1 b8 0372272015 | 10/23/2015 | 1072412015
NKT 969 J0797 150946528 WCH-A005 B0 B8 097242015 | 1072472015 | 1072472015 |
NKT 990 0850 [i509465-30 WCH-A-005 £o bs 032412015 | 102472015 | 1072412015
NKT 991 [1063 50 IWCH-A-G05 p1 Ps 0572372015 | 1072472015 | 1072412015
NKT 992 [1205 77 WCHA005 2 13 09/22/2015 | 1072412016 | 10/26/2015
NKT 993 [0897 36 WCH-AG0S B2 1 037222015 | 1072472015 | 102472015
NKT 594 [0899 1505465-36 WCH-A005 2 pe 0872272015 | 10/28/2015 | 102472015
RKT 995 0940 Ti508469-40 WCHA-005 B2 | 0372272015 | 1072412015 | 1072472015
NKT 996 pes6 150546942 WCH-A005 B2 B8 0972212015 | 1072472015 | 1012472015
NKT 997 [1118 [1509469-61 WCH-A-005 B1 Be 09/2372015 | 1072472015 | 1012612015
NKT 996 [0965 150945544 WCH-A005 2 7] 0972272015 | 1072472015 | 102472015
NKT 998 [1203 150946575 WCH-A-005 _ b2 13 0872272015 | 1072472015 | 1002672015
NKU 000 [1205 - [1509469-78 WCH-A-005 2 s 0872212015 | 1072412015 | 1012672015
NKU 001 10608 15094653 WCH-AD0S ks 0972212015 | 102212015 | 1072272015
NKU 002 o501 15094651 WCH-A-005 Bs |3 0972212015 | 102212015 | 102272015
NKU 003 [1109 1509453.53 JWCH-A-005 B1 ) 0312312015 | 1072472015 | 10242015
NKU 004 1110 1509459.54 WCH-A-G05 B 73 0072372015 | 1072412015 | 101242015
NKU 005 1104 150946551 WCH-A-005 B ks 052372015 | 10/24/2016 | 102472015 |
NKU 006 [1105 1508485.52 IWCH-A-005 p1 ) 0972372015 | 102472015 | 1072412015
NKU 007 [i111 150946555 WCH-A-005 B Be 0812312015 | 1072412015 | 1072472015
NKU 008 [1112 1568469-66 WCHA005 B1 B2 0372312015 | 107272015 | 1072412015
NKU 003 [i113 [1505469-57 WCHA-005 H B3 0972272015 | 1072472015 | 1072412015
NKU 010 1114 1509468 58 WCH-AG05 2 B8 0972212015 | 1072412015 | 1072472015
NKU 011 [i115 150546559 WCH-A005 H ) 0972212015 | 1002412095 | 1072472015
NKU 012 [t117 15094660 WCH-A-005 2 ks 092272015 | 1072412015 | 1072612015
NKU 013 [p501 15094692 WCHAD0S s b8 0972212015 | 1072172015 | 1012272015
NKU 078 [0530 156826316 NVCH-A-GU5 5 032472015 | 107232015 | 1072472015
NKU 019 [0752 150946526 WCH-A 005 1 %'s 0572312015 | 1072412015 | 102472015
NKU 020 ji853 150846931 WCH-A-005 1 &5 0912312015 | 1072412015 | 102412015
NKU 021 [0855 150046533 WCH-A 005 Bo bs 0372472015 | 1022472015 |_102472015
NKU 022 0858 [1560465 34 WCH-A-005 B pe | 09/2372015 | 102472015 | 1072472015
NKU 023 1132 [1509465-64 WCH-A-005 B2 ) | 0372272015 | 107242015 | 1012672015
NKU 024 [1134 150948965 WCH-A-005 f2 b2 0972272015 | 1072472015 | 1072672015
NKU 025 o857 [1509269-37 WCH-A005 b2 ks 057222015 | 1072472015 | 1012412015
NKU 026 0899 [1509465-39 WCH-A-005 B2 . B8 072212015 | 1072412015 | 1012412015

U.S. Department of Energy

February 2016
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SAMPLE MANAGEMENT SYSTEM Page 2 of 3
RIN: 15007348 LabCode: PAR Non-Compliance Report: Holding Times
Profect: Shiprock
Valldation Date: 12/04/2015
Holding Times Criterla Dates
Ticket Location Lab Sample ID Method Ci Prop [ C F C Ci i F Analysis
Code to to to to to to Date Date Date
Preparation | Analysls Analysis | Preparation| Analysis Analysls
NKU 027 0340 1509469-41 MWCH-A-Q05 B2 28 0972212015 | 102412015 | 10/2412015
NKU 028 %7@2 [1509469-24 WCH-A-005 B2 R8 09/22/2015 | 10/24/2015 | 1072412015
NKU 028 0783R [1509469-25 WCH-A-005 B2 P8 09/22/2015 | 1012472015 | 10/2472015
NKU 030 0356 1509469-43 IWCH-A-005 32 28 08/22/2015 | 10/2422015 | 10/24/2015
NKU 031 0965 1509468-45 WCH-A-005 32 pa 09/22/2015 | 10242015 | 10242015
NKU 032 [1203 1509469-76 WCH-A-005 32 R8 09/22/2015 | 10/2422015 | 10/26/2015
NKU 033 |p810 [1509469-4 WCH-A-005 28 0972212015 | 1072172015 | 10/22/2015
NKU 034 0611 [1509469-5 WCH-A-005 29 28 09/22/2015 | 10/21/2015 | 10/22/2015
NKU 037 [0793 1509469-27 WCH-A-005 < pe 09/23/2015 | 1072472015 | 1012472015
NKU 038 [0798 1509469-29 WCH-A-005 31 R8s 09/23/2015 | 1024/2015 | 1072472015
NKU 039 [0854 1509469-32 WCH-A-005 B0 P8 0972472015 | 107242015 | 102472015
NKU 040 o857 [1509469-35 WCH-A-005 31 128 08/23/2015 | 10/2412015 | 10/242015
NKU 041 {1008 1509469-48 WCH-A-005 B0 28 0972412015 | 102472015 | 1072472015
NKU 04211009 1509469-49 WCH-A-005 31 28 09/23/2015 | 10/24/2015 | 10/24/2015
NKU 043 [1140 1509469-71 WCH-A-005 31 28 097232015 | 1072422015 | 1072672015
NKU 044 [1141 1509469-72 WCH-A-005 31 R8 03/23/2015 | 1072472015 | 1072672015
NKU 045 [1128 1509469-62 MWCH-A-005 32 P8 09/22/2015 | 10/2472015 | 10/26/2015
NKU 046 0736 [1509463-18 MWCH-A-005 29 R8 0972472015 | 10232015 | 1072412015
NKU 047 0766 [1509468-19 WCH-A-005 | 74:] 28 0972472015 | 107232015 | 1072472015
NKU 048 0768 1508469-20 WCH-A-005 128 09242015 | 1072312015 | 1072412015
NKU 049 0773 1500469-21 WCH-A-005 21 28 09/22/2015 | 10/23/2015 | 102472015
NKU 050 0775 1509469-22 WCH-A-005 31 8 09/23/2015 | 1072412015 | 10/24/2015
NKU 051 0779 1500469-23 WCH-A-005 B1 R8 092372015 | 10/24/2015 | 1012412015
NKU 052 [1135 [1509469-66 WCH-A-005 20 R8 09/2472015 | 10/24/201% | 10/2612015
NKU 053 [1136 1509469-67 WCH-A-005 31 Ra 09/23/2015 | 10/2472015 | 10/26/2015
NKU 054 1137 1509469-68 WCH-A-Q05 30 8 092412015 | 10/24/2015 | 10/26/2015
NKU 055 [1138 1509469-69 WCH-A-C05 < 8 08/24/2015 | 102472015 | 1072672015
NKU 056 [1138 1509463-70 WCH-A-005 o 8 097242015 | 102412015 | 10/2672015
NKU 057 [1142 [1509468-73 WCH-A-005 1 28 0972372015 | 1072422015 | 10/26/2015
NKU 058 [1143 1500469-74 ICH-A-005 0 28 092472015 | 10/24/2015 | 1072612015
NKU 059 P215 1509469-81 WCH-A-005 B1 128 08/23/2015 | 1072472015 | 10/26/2015
NKU 080 2210 1509468-79 WCH-A-005 B2 P8 0972272015 | 10/24/2015 | 1072672015
NKU 081 2211 1509469-80 WCH-A-005 B2 28 0972272015 | 10/24/2015 | 1072672015
NKU 063 0867 1509469-46 WCH-A-005 30 28 09/24/2015 | 10/2422015 | 10/24/2015
NKU 064 2592 1509468-82 IWCH-A-005 31 R8 09/23/2015 | 10/24/2015 | 10/26/2015
NKU 0686 10967 [1509469-47 CH-A-005 B0 8 0912472015 | 10/24/2015 | 1072472015
DVP—September 2015, Shiprock, New Mexico U.S. Department of Energy
RINs 15097348 and 15097349 February 2016
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SAMPLE MANAGEMENT SYSTEM Page 3 of 3
RIN: 15097248 Lab Code: PAR Non-Compliance Report: Holding Times
Project: Shij L
Valldation Date:  12/04/2015
Holding Times Criterla Reported Dates
Ticket Location Lab Sample ID Hethod C P C Ci Ci Prep Analysis
Code to to to to to to Date Date Date
Preparation | Analysls Analysis ly Analys}
NKV 191 [1130 1509469-63 WCH-A-005 B2 28 0972272015 | 1072472015 | 10/2672015
NKT 990 j0850 1509469-30 WCH-A-022 9 28 09/24/2015 | 10/23/2015 | 10/23/2015
NKT 992 1205 1509469-77 WCH-A-022 B1 R8 09/22/2015 | 102312015 | 10/23/2015
NKT 999 {1203 1509469-75 WCH-A-022 31 8 092272015 | 10232015 | 10/232015
NKU 000 [1205 1509469-78 WCH-A-022 31 28 09/22/2015 | 10232015 | 10/232015
NKU 010 [1114 1509469-58 IWCH-A-022 37 28 097222015 | 10/29/2015 | 10292015
NKU 011 [1115 [1509469-59 MWCH-A-022 B1 28 0972212015 | 10/23/2015 | 10/23/2015
NKU 016 0626 1509463-14 WCH-A-022 o 28 0972472015 | 102372015 | 10/23°2015
NKU 023 [1132 [1509469-64 WCH-A-022 B1 28 0972272015 | 10/23/2015 | 10/23/2015
NKU 024 [1134 [1509469-65 WCH-A-022 1 28 09/22/2015 | 1022312015 | 10/23/2015
NKU 032 1203 [1509469-76 WCH-A-022 B1 28 0972212015 | 10/23R015 | 107232015
NKU 039 0854 [1509469-32 WCH-A-022 R8 092472015 | 10/23/2015 | 10/23/2015
NKU 045 [1128 [1509469-62 MCH-A-022 37 ks 097222015 | 10/28/2015 { 107292015
NKU 060 2210 1509469-79 WCH-A-022 1 s 09/22/2015 | 10/23/2015 | 10/23/2015
NKU 081 2211 1509469-80 WCH-A-022 31 s 0812272015 | 10/23/2015 | 10/23/2015

U.S. Department of Energy

February 2016
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RIN: 15097348

Matrix: _ Water _

SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet

Lab Code: PAR
Site Code: SHPO1

Date Completed: 11/11/2015

Date Due: 10/27/2015

Page 1 0f3

Method CALIBRATION  Method LCS | MS [MSD| Dup. | ICSAB ’Serial Dil] CRi
Analyte Type |Date Analyzed %R | %R | %R | RPD | %R %R %R
Int. | R*2 JccvjcceB| Blank

Caloium ICP/ES| 10/02/2015 Jo.0000]1.0000] oK {OK [ oK |101.0[99.0 [99.0] 00 [ 1010 1.0 117.0
[Calcium ICP/ES| 10/02/2015 ]0.0000]1.0000] oK [ ok | OK ]101.0]100.0[100.0] 0.0 | 99.0 2.0 91.0
Calcium ICP/ES| 10/05/2015 |0.0000{1.0000{ OK JOK | OK J100.0[96.0]93.0] 2.0 [ 1000 20 125.0
iCalcium \CP/ES| 10/05/2015 [0.0000[1.0000] OK JOK | OK ]102.0[100.0[97.0] 1.0 [ 99.0 0.0 115.0
Calcium IcP/ES| 10106/2015 [0.0000{1.0000] oK JOK | OK [103.0]95.0 |99.0] 1.0 | 100.0 0.0 104.0
Magnesium ICP/ES| 10/02/2015 0.0000{1.0000] OK JOK| OK [98.0[99.0]99.0] 0.0 [ 106.0 2.0 99.0
Magnesium ICP/ES| 10/02/2015 |0.0000{1.0000] OK JOK | OK [s¢7.0{101.0]100.0] 1.0 | 108.0 1.0 84.0
Magnesium JICP/ES| 10/05/2015 |0.0000|1.0000] OK |OK | OK |97.0]97.0|97.0] 1.0 | 105.0 0.0 107.0
Magnesium ICP/ES| 10/05/2015 0.0000{1.0000] OK [ OK| OK |[98.0[99.0{99.0} 00 | 108.0 1.0 110.0
Magnesium ICP/ES| 10106/2015 ]0.0000{1.0000] Ok | ok ] oK ]98.0 [100.0[100.0] 0.0 | 105.0 1.0 99.0
Manganese ICP/ES| 10/02/2015 [0.0000]1.0000{ Ok JOK | OK [105.0]106.0[107.0] 1.0 105.0
Manganese ICP/ES| 10102/2015 {0.0000]1.0000] OKJOK | oK [103.0[110.0[109.0] 0.0 | 1100 1.0 108.0
Manganese IcP/ES| 10/05/2015 0.0000{1.0000] OK | Ok | OK [104.0[103.0{1020] 0.0 | 117.0 3.0 105.0
Manganese ICP/ES| 10/05/2015 |0.0000{1.0000] OK [OK | Ok |105.0{97.0[99.0] 1.0 | 103.0 2.0 102.0
Manganese ICP/ES| 100812015 |0.0000{1.0000[ OK oK | ok |i08.0[101.0[102.0] 1.0 | 101.0 106.0
Potassium ICPES| 101022015 [0.0000{1.0000] CK | OK | OK [104.0[103.0{104.0] 1.0 | 104.0 8.0 80.0
Potassium ICPES| 10/02/2015 [0.0000|1.0000] oK [OK | OK [102.0]108.0{108.0] 1.0 3.0 86.0
Potassium ICP/ES| 10/05/2015 [0.0000{1.0000| OK [OK | OK [102.0[101.0{102.0] 1.0 7.0 90.0

DVP—September 2015, Shiprock, New Mexico
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SAMPLE MANAGEMENT SYSTEM Page2or3
Metals Data Validation Worksheet

RIN: 15097348 Lab Code: PAR Date Dise: 10/27/2015

Matrix: _ Water Site Code: SHPO1 Date Completed: 11/11/2015
Method CALIBRATION Method LCS | MS [MSD| Dup. | ICSAB rerial Dil] CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R

| Int | RA2 TccviceB| Blank

Potassium ICP/ES| 10/05/2015 ]0.0000[1.0000]OK JOK | OK [102.0[105.0[105.0] 0.0 3.0 102.0
Potassium ICP/ES| 10/06/2015 Jo.0000]1.0000] oK | ok | OK [101.0]108.0]109.0] 1.0 92.0

Selenium 1cP/Ms| 10012015 [o.0000{1.0000] OK [OK [ OK [106.0[104.0[100.0] 50 [ 1020

Selenium icPMs| 100212015 |o.cooo]1.0000] oK Jok | ok [101.0]105.0[112.0] 50 | 1030

Selenium IcPMS| 10/06/2015 0.0000[1.0000] OK Jok | OK [100.0[92.0[93.0] 1.0 99.0
[Selenium IcP/Ms| 10/07/2015 ]0.0000[1.0000] oK Jok | ok [104.0[109.0]108.0] 1.0 99.0 125.0
[selenium ICP/MS| 10/07/2015 oK [117.0 94.0 . 73.0
Selenium ICPIMS| 10/14/2015 105,0{103.0] 2.0 86.0
Sodium ICP/ES| 10/02/2015 ]0.00001.0000] OK JOK | OK |102.0]97.0]99.0] 1.0 3.0 96.0
Sodium ICP/ES| 10/02/2015 |o.0000[1.0000] OK oK | OK [101.0] 98.0 [100.0] 1.0 2.0 97.0
Sodium JicPES| 1010512015 J0.0000]1.0000] OK JOK | OK [100.0[95.0]96.0] 1.0 2.0 96.0
Sodium ICP/ES| 10/05/2015 Jo.0000]1.0000] OK oK | OK [100.0]/99.0]99.0] 0.0 1.0 106.0
Sodium ICP/ES| 10/06/2015 Jo.0000[1.0000] oK | oK | ‘oK [102.0] 9.0 [100.0] 1.0 3.0 98.0
[Strontium ICP/ES| 10/02/2015 |o.0000]1.0000] oK JoK| ok |105.0[100.0[1020] 1.0 | 106.0 | 0.0 98.0
[Strontium tCP/ES| 10/02/2015 Jo.0000f1.0000] OK JOK| OK [104.0]108.0]100.0] 00 | 1120 |- 1.0 102.0
[Strantium ICP/ES| 10/05/2015 J0.0000]1.0000{ oK JOK| OK Je6.0]940]940] 00 | 1040 2.0 95.0
[Strontium ICP/ES| 10/05/2015 [0.0000[1.0000] OK JOK| OK [esp0]920(e50] 2.0 95.0 2.0 1.0
[Strontium ICP/ES| 10/06/2015 ]0.0000]1.0000] oK JOK | OK [106.0[97.0|95.0] 1.0 | 107.0 1.0 100.0

U.S. Department of Energy
February 2016
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RIN: 15097348

SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet

Lab Code: PAR

Date Due: 10/27/2015

Page 3 of 3

Matrlx: _ Water Site Code: SHPO1 Date Completed: 11/11/2015
Method CALIBRATION Method LCS | MS [MSD| Dup. | ICSAB [Serial Dil] CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R
int | R*2 [ccv]ccB| Blank r

Uranium ICP/MS| 10/01/2015 ]0.0000]1.0000| OK | OK | OK |106.0({108.0|109.0] 1.0 106.0 3.0
Uranium ICP/MS| 10/02/2016 [0.0000]1,0000| OK JOK | CK |106.0{109.0{111.0] 1.0 104.0 3.0 110.0

Mranium ICP/MS| 10/06/2015 [0.0000{1.0000| OK | OK | OK |100.0{94.0|98.0] 4.0 104.0 8.0
Uranium ICP/MS| 10/07/2015 [0.0000)1.0000; OK | OK | OK |103.0{120.0/119.0] 1.0 104.0 7.0 130.0
Uranium ICP/MS| 10/07/2015 ]0.0000]1.0000| OK |OK | OK |111.0 102.0 3.0 130.0
Uranium ICP/MS| 10/28/2015 104.011000| 3.0 130.0

DVP—September 2015, Shiprock, New Mexico .
RINs 15097348 and 15097349
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RIN: 15097348

SAMPLE MANAGEMENT SYSTEM
Wet Chemistry Data Validation Worksheet

Lab Code: PAR

Date Due: 10/27/2015

Page10of2

Matrix: Water Site Code: SHPO1 Date Completed: 11/11/2015
CALIBRATION ethod LCS [ MS [MSD| DUP [Serial Dil]
Analyte Date Analyzed %R | %R | %R | RPD %R
nt. | RA2 Jccv]ce) Blank
[AMMONIAAS N 10/22/2015 ] 0.000 [1.0000] oK JoK | oK fi10.092.0 [97.0] 3.00
AMMONIAAS N 10/24/2015_J0.000 [1.0000] OK Jok | oK 104.04106.0[105.0] 0
[AMMONIAAS N 10/24/2015 ]0.000 [1.0000] oK JOK [ Ok }103.0q107.0[100.0] 7.00 |
[AMMONIAAS N 10/24/2015 ]0.000 [1.0000] OK JOK | OK fi06.0d91.0 [g0.0] 1.00
AMMONIAAS N 10/26/2015 ] 0.000 [1.0000] oK oK | oK f06.0d 77.0 [79.0] 1.00
[AMMONIAAS N 10/26/2015 ] 0.000 [1.0000] oK JoK | ok fo3.ods40]820] ©
ICHLORIDE 10/16/2015 ] 0.000 |1.0000] OK [OK | OK jios.0q105.0]1040] ©
CHLORIDE 10/19/2015 [0.000 [1.0000] oK JoK | OK foo.ods7.0[o7.0] o
CHLORIDE | 1012012015 [ 1 106.0{106.0] 1.00
[CHLORIDE 10/21/2015 ]0.000 {1.0000[ OK JOK | OK }i0s.0q105.0{1050] 0
[CHLORIDE 10/21/2015 ] 0.000 [1.0000] OK JoK | oK }04.0q103.0104.0] 1.00
CHLORIDE 10/21/2015 ] 0.000 J1.0000] oK JOK | oK }103.0q105.0[1040] ©
Nitrate+Nitrite as N 10/20/2015 ] 0.000 [1.0000] OK [oK | OK [99.00[87.0[93.0] 2.00
jtrate+Nitrite as N 10/20/2015 | [ oK [e6.00 |
Nitrate+Nitrite as N 10/21/2015 ] 0.000 [1.0000] OK JOK | OK [94.00] 92.0 [101.0] 9.00
Nitrate+Nitrite as N 10/21/2015 ] 0.000 |1.0000] OK [oK | OK [o4.00[106.0]97.0] 9.00

U.S. Department of Energy
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SAMPLE MANAGEMENT SYSTEM
Wet Chemistry Data Validation Worksheet

Page 2 of 2

RIN: 15097348 Lab Code: PAR Date Due: 10/27/2015
Matrix: Water Site Code: SHPO1 Date Completed: 11/11/2015
CALIBRATION Method LCS | MS |MSD| DUP [Serial Dil.
Analyte Date Analyzed %R | %R | %R | RPD %R
Int. RA2 |ccviccB| Blank

Nitrate+Nitrite as N 10/21/2015 | 0.000 |1.0000] OK | OK | OK ]94.00{100.0|101.0} 1.00
Nitrate+Nitrite as N 10/23/2015 | 0.000 |1.0000] OK |OK | OK |96.004102.0|102.0} 1.00
Nitrate+Nitrite as N | 10/23/2015 [0.000 J1.0000] OK [OK | OK [e6.00[105.0[107.0] 2.00
Nitrate+Nitrite as N 10/29/2015 OK ]92.00
SULFATE 10/16/2015 | 0.000 [1.0000| OK | OK | OK 1105.04104.0{102.0] 0
BULFATE 10/19/2015 | 0.000 {1.0000] OK | OK | OK [100.00101.0{96.0 ] 2.00
ISULFATE 10/20/2015 109.0{108.0y 1.00
SULFATE 10/21/2015 |0.000 {1.0000{ OK | OK | OK [101.04113.0{112.0{ O
[SULFATE 10/21/2015 ] 0.000 [1.0000] oK | oK | OK }102.00104.0]106.0] 1.00
SULFATE 10/21/2015 | 0.000 [1.0000) OK |OK | OK [101.04107.0]107.0] 0
ISULFATE 1141772015 |0.000 |1.0000] OK | OK | OK [96.00{103.0{104.0] 0

DVP—September 2015, Shiprock, New Mexico
RINs 15097348 and 15097349
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General Information

Report Number (RIN):
Sample Event:

Site(s):
Laboratory:

Work Order No.:

Analysis:
Validator:

15097349

September 2224, 2015

Shiprock Disposal Site (Terrace), New Mexico
ALS Laboratory Group, Fort Collins, Colorado
1509456

Metals and Wet Chemistry

Stephen Donivan

Review Date:

December 7, 2015

This validation was performed according to the Environmental Procedures Catalog
(LMS/POL/S04325, continually updated), “Standard Practice for Validation of Environmental
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 7.

Table 7. Analytes and Methods

Analyte

Line Item Code

Prep Method

Analytical Method

Ammonia as N, NH3-N WCH-A-005 EPA 350.1 EPA 350.1
Calcium, Magnesium, Manganese, , .
Potassium, Sodium, Strontium LMM-01 SW-846 3005 S\_N'846 60108
Chloride, Sulfate MIS-A-045 SW—84_6 9056 SW-846 9056
Nitrate + Nitrite as N, NO3+NO2-N | WCH-A-022 EPA 353.2 EPA 353.2
Selenium, Uranium LMM-02 SW-846 3005 SW-846 6020

Data Qualifier Summary

Analytical results were qualified as listed in Table 8. Refer to the attached validation worksheets

and the sections below for an explanation of the data qualifiers applied.

—

RV,

U.S. Department of Energy
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Table 8. Data Qualifiers

332{)):; Location | Analyte Flag Reason
1509456-6 0662 NH3-N J Missed holding time (i
1509456-7 0725 Selenium J Serial dilution result
1509456-7 0725 Uranium J Serial dilution result X
1509456-20 0819 NO3+NO2-N J Missed holding time
1509456-33 0843 |NO3+NO2-N J Matrix spike recovery
1509456-37 1007 NO3+NO2-N J Missed holding time
1509456-39 1049 NO3+NO2-N J Missed holding time
1509456-41 1058 ’ NO3+NO2-N J  [Missed holding time .‘
1509456-42 1059 NO3+NO2-N J  |Missed holding time .
1509456-43 1068 NH3-N ' J  [Missed holding time
1509456-45 1071 NH3-N J Missed holding time
1509456-46 1073 NH3-N J Missed holding time e
1509456-47 1074 : NH3-N J Missed holding time
1509456-50 1087 NH3-N: J Missed holding time Co
1509456-51 1091 NH3-N J Missed holding time
1509456-52 | 1092 . NH3-N J " |Missed holding time
1509456-52 1092 _ . INO3+NO2-N J Missed holding time
1509456-53 1093R NH3-N J . |Missed holding time
1509456-54 1005 . 'NH3-N J Missed holding time
1509456-55 1096 ) NH3-N - Missed holding time )
1509456-56 1215 NH3-N J Missed holding time
1509456-56 1215 NO3+NO2-N J Missed holding time
1509456-57 11219 NH3-N J Missed holding time
1509456-58 1220 NH3-N J | Missed holding time '
1509456-59 1078 Duplicate NH3-N J Missed holding time Lo
1509456-60 1087 Duplicate NH3-N J Missed holding time
1509456-61 0818 Duplicate NH3-N J  |Missed holding time *
1509456-62 1095 DuplOicate NH3-N J Missed holding time
1509456-63 MWA1 NH3-N J Missed holding time

Sample Shipping/Receiving

ALS Laboratory Group in Fort Collins, Colorado, received 63 water samples on

September 29, 2015, accompanied by Chain of Custody forms. Copies of the air bills were
included in the receiving documentation. The Chain of Custody forms were checked to confirm
that all of the samples were listed and that signatures and dates were present indicating sample
relinquishment and receipt. The sample submittal documents including the Chain of Custody
forms had no errors or omissions.

-
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Preservation and Holding Times

The sample shipments were received intact with the temperatures inside the iced coolers between
1.8 °C and 2.4 °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 with the following exceptions. Due to a laboratory
instrument failure, 17 of the NH3-N and 7 NO3+NO,-N analyses were performed outside the
holding time. The associated sample results are qualified with a “J” flag as estimated values.

Detection and Quantitation Limits

The method detection limit (MDL) was reported for all 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 percent 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 5 times the MDL. The reported MDLs for all analytes
demonstrate compliance with contractual requirements.

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.

Method EPA 350.1

Calibrations were performed for ammonia as N on October 5, 6, 22, 24, and 27, 2015, using six
calibration 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. Initial and continuing
calibration verification checks were made at the required frequency with acceptable results.

Method EPA 353.2

Calibrations were performed for nitrate + nitrite as N on October 15, 20, 21, and 23, 2015, using
seven calibration 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. Initial and
continuing calibration verification checks were made at the required frequency with all
calibration checks meeting the acceptance criteria. -

Method SW-846 6010B

Calibrations for calcium, magnesium, manganese, potassium, sodium, and strontium were
performed October 6, 8, and 29, 2015, using three calibration standards. The correlation
coefficient values were greater than 0.995. 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 with all calibration checks associated with reported results meeting the acceptance

U.S. Department of Energy DVP—September 2015, Shiprock, New Mexico
February 2016 . . RINs 15097348 and 15097349
Page 33



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 for selenium and uranium were performed October 7, 8, and 14, 2015, using four
calibration 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. Initial and continuing
calibration verification checks were made at the required frequency with all calibration checks
associated with reported results meeting the acceptance criteria. Reporting limit verification
checks were made at the required frequency to verify the linearity of the calibration curve near-
the PQL. 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

Calibrations were performed for chloride and sulfate on October 12, 2015, using five calibration
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. Initial and continuing
calibration verification checks were made at the required frequency with all calibration checks
meeting 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 associated with the
samples were below the PQLs for all analytes.

Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) Analysis

Interference check samples 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 with the following exception. The NO3+NO,-N
spike recovery for sample 0843 did not meet the acceptance criteria. The associated sample
NO3+NO2-N result is qualified with a “J” flag as an estimated value.

Laboratory Replicate Analysis

Laboratory replicate analyses are used to determine laboratory precision for each sample matrix.
The relative percent difference for replicate results that are greater than 5 times the PQL should
be less than 20 percent. For results that are less than 5 times the PQL, the range should be no

DVP—September 2015, Shiprock, New Mexico U.S. Department of Energy
RINs 15097348 and 15097349 February 2016
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greater than the PQL. The replicate results met these criteria, demonstrating acceptable
laboratory precision, for all samples.

Laboratory Control Samples

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. The control sample results were acceptable for all analytes.

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 MDL. The selenium and
uranium serial dilution results associated with sample 0725 did not meet the acceptance criteria,
the sample results are-qualified with a “J” flag as estimated values.

Completeness

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

‘ Chromatogréphy Peak Integration

The integration of analyte peéaks was reviewed for all chlorlde and sulfate data All peak
1ntegrat10ns were satisfactory.

Anion/Cation Balance

Typical water samples should be electrically neutral. Expressed in meq/L (milliequivalents per
liter), the sum of the cations should equal the sum of the anions. The anion/cation balance is
calculated as the difference between the anions and cations, divided by the sum of the anions and
cations. Table 9 shows the total anion and cation results in the samples from this event. For data
validation purposes, the anion/cation balance can be useful in finding potential errors in the
analytical results. When a charge balance is greater than 10 percent, the associated data are
closely examined for error. If no errors are found, the results are considered to be acceptable.

Table 9. Comparison of Major Anions and Cations

Location Location Type Cations (meqg/L) | Anions (meq/L) | Charge Balance (%)

10600 Groundwater . 262.55 279.96 3.21

0602 Groundwater 443.46 . 486.90 4.67

0603 Groundwater 201.20 - 236.09 _ 7.98

0604 Groundwater 371.46 428.77 : 7.16

0648 Groundwater 41.07 44.46 3.96

0662 Groundwater 42.37 46.17 4.29

0725 Groundwater 65.09 70.54 ) 4.02
U.S. Department-of Energy — ' . DVP—September 2015, Shiprock, New Mexico
February 2016 RINs 15097348 and 15097349
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Table 9 (continued). Comparison of Major Anions and Cations

Location Location Type Cations (meg/L) | Anions (meg/L) | Charge Balance (%)
0726 Groundwater 118.99 139.63 7.98
0727 Groundwater 239.55 268.52 5.70
0728 Groundwater 58.46 63.99 4,52
0730 Groundwater 47 .65 49.95 2.35
0731 Groundwater 105.76 105.48 0.13
0812 Groundwater 504.95 559.49 5.12
0813 Groundwater 392.93 453.26 713
0814 Groundwater 345.86 390.61 6.08
0815 Groundwater 356.71 395.37 5.14
0816 Groundwater 49.62 51.53 1.89
0817 Groundwater 300.56 338.97 6.01
0818 Groundwater 328.62 363.33 5.02
0819 Groundwater 269.09 343.37 12.13
0822 Groundwater 270.156 307.34 6.44
0824 Groundwater 295.18 -329.21 5.45
0826 Groundwater 252.46 265.83 2.58
0827 Groundwater 175.77 228.38 13.02
0828 Groundwater 49.27 50.90 1.63
0830 Groundwater 41.49 42 47 1.16
0832 Groundwater 161.12 178.58 5.14
0833 Groundwater 93.84 94.45 0.32
0835 Groundwater 5.40 4.31 11.26
0836 Groundwater 70.69 74.17 241
0837 Groundwater 71.00 71.53 0.37
0838 Groundwater 107.53 113.91 2.88
0843 Groundwater - 40.09 39.54 0.68
0844 Groundwater 285.71 316.73 5.156
0848 Groundwater 361.71 424.82 8.02
0889 Surface Water 505.63 612.36 9.55
1007 Groundwater 308.17 360.78 7.87
1011 Groundwater 192.98 224.06 7.45
1049 Groundwater 411.31 490.45 8.78
1057 Groundwater 218.89 233.31 3.19
1058 Groundwater 160.16 177.29 5.08
1059 Groundwater 226.32 247.60 , 4.49
1068 Groundwater 117.48 125.59 3.34
1070 Groundwater 391.18 423.19 3.93
1071 Groundwater 337.98 365.39 -3.90
1073 Groundwater 335.01 351.23 2.36
1074 Groundwater 294.21 - 304.12 1.66
1078 Groundwater 335.27 362.49 3.90
1079 Groundwater 113.33 121.77 3.59
1087 Groundwater 120.60 126.17 2.26
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Table 9 (continued). Comparison of Major Anions and Cations

Location Location Type Cations (meg/L) | Anions (meq/L) | Charge Balance (%)
1091 Groundwater 383.09 " 440.06 6.92
1092 Groundwater 353.06 401.77 6.45
1093R Groundwater 286.19 333.13 7.58
1095 Groundwater 228.30 253.00 513
1096 ' Groundwater 353.09 393.47 5.41
1215 Surface Water 1646.79 1754.76 3.17
1219 Surface Water 47.81 49.24 1.48
1220 Surface Water 34.31 36.15 2.61
MWA1 Groundwater 238.10 273.97 701

There were no errors found associated with the charge balances that were greater than

10 percent.

Electronic Data Deliverable (EDD) File

The EDD file arrived on November 19, 2015. The Sample Management System EDD validation
module was used to verify that the EDD files were complete and in compliance with
requirements. The module compares the contents of the files 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.

U.S. Department of Energy
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SAMPLE MANAGEMENT SYSTEM
General Data Validation Report

RIN: 15097349 Lab Code: PAR Valldator: ~ Stephen Donivan Valldation Date:  12/07/2015
Projfect: Shiprock Monitoring Analysls Type: Metals GeneralChem [ ] Rad  [] Organics
#of Samples: 63 Matrix: WATER Requested Analysis Completed: Yes
Chain of Custody Sample
|,Present: OK Signed: OK Dated: OK ‘Vlntegrity: OK Preservation: OK Temperature: OK

— Select Quality Parameters—
Holding Times There are 24 holding time failures.

Detection Limits The reported detection limits are equal to or below contract requirements.
D Feld/Trip Blanks

Field Duplicates There were 4 duplicates evaluated.

DVP—September 2015, Shiprock, New Mexico
RINs 15097348 and 15097349
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SAMPLE MANAGEMENT SYSTEM Page 1 of 1
RIN: 15097349 LabCode: PAR Non-Compliance Report: Holding Times
Project:
Validation Date: 12/07/2015
Holding Times Criterla P Dates
Ticket Location Lab SampleiD | Method | € P C P E y
Code to to to to to to Date Date Date
Preparation | Analysis | Analysis |Preparation| Analysis | Analysis
NKU 0821073 [1509456-46 MWCH-A-005 b1 s 001222015 | 1072372015 | 1012472015
NKU 083 [1074 [1508456-47 WCH-A-005 B4 be 09/23/2015 | 10/27/2015 | 10/27/2015
NKU 086 [1087 [1509456-50 WCH-A-005 1 P8 09/2272015 | 10/23/2015 | 1072472015
NKU 087 [1095 [1509456-54 WCH-A-005 30 13 09/2372015 | 10/23/2015 | 10/2472015
NKU 088 [1096 [1509456-55 WCH-A-005 31 e 09/2272015 | 10/23/2015 | 10/2472015
NKU 100 1081 [1509456-51 WCH-A-005 B0 13 09/2372015 | 10/23/2015 | 10/2472015
NKU 101 [1092 [1509456-52 WCH-A-005 o 13 09/2472015 | 10/23/2015 | 10/2472015
NKU 108 1509456-6 WCH-A-005 3 09/2372015 | 11/05/2015 | 11/05/2015
NKU 112 [1215 [1508456-56 WCH-A-005 B3 % 0972472015 | 10/27/2015 | 102772015
NKU 114 [1220 1509456-58 WCH-A-005 50 0972372015 | 1072372015 | 1012472015
NKU 120 319 [1509456-59 WCH-A-005 B1 E 097222015 | 10/23/2015 | 10/2472015
NKU 121 P320 [1509456-60 WCH-A-005 31 09/22/2015 | 10/23/2015 | 1012472015
NKU 124 [1068 [1509456-43 WCH-A-005 3 E: 0972272015 | 10/2772015 | 1072772015
NKU 127 [1083R [1509456-53 WCH-A-005 B0 I3 0972372015 | 10/23/2015 | 10/2472015
NKU 128 [1509456-61 WCH-A-005 ps b8 09/2272015 | 10/21/2015 | 10/2272015
NKU 133 1071 1509456-45 WCH-A-005 Bs ke 09/2272015 | 10/27/2015 | 10/2772015
NKU 148 [i218 [1508456-57 WCH-A-005 B1 0972272015 | 10/23/2015 | 1012472015
NKU 071 [1007 [1509456-37 WCH-A-022 1= E 0972472015 | 10/2372015 | 10/2372015
NKU 074 [1049 509456-39 WCH-A-022 b I3 09/2472015 | 10/2372015 | 10/23/2015
NKU 075 0819 [1509456-20 WCH-A-022 B2 | 0972472015 | 1012672015 | 10/26/2015
NKU 080 [1058 [1508456-42 WCH-A-022 s 0972472015 | 10/23/2015 | 10/23/2015
NKU 081 [1058 [1509456-41 WCH-A-022 s E 0912472015 | 10/23/2015 | 10/23/2015
NKU 101 [1092 [1509456-52 WCH-A-022 e R8s 097242015 | 10/23/2015 | 10/23/2015
NKU 112 1215 [1509456-56 WCH-A-022 o -3 09/2472015 | 102372015 | 10/2372015
U.S. Department of Energy DVP—September 2015, Shiprock, New Mexico
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SAMPLE MANAGEMENT SYSTEM el
Metals Data Validation Worksheet
RIN: 15097349 Lab Code: PAR Date Due: 10/27/2015
Matrix:  Water Site Code: SHPO1 Date Completed: 11/19/2015
Method CALIBRATION LCS | MS [MSD| Dup. | ICSAB [Serial Dil] CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD | %R %R %R
Int. | RA2 [ccv|cCB| Blank
(Calcium icP/Es| 10/06/2015 [0.0000[1.0000] Ok [OK | OK [103.0[109.0/98.0] 20 [ 1000 1.0 104.0
(Calcium ICP/ES| 10/06/2015 oK [1020[980(970] 00 | 990 40 115.0
Calcium ICP/ES| 10/06/2015 oK [103.0 1.0 99.0 40 106.0
Calcium IcP/ES| 10/08/2015 [0.0000[1.0000| OK [OK | OK [100.0 1.0 98.0 7.0 91.0
|Magnesium IcP/ES| 10/06/2015 [0.0000/1.0000/ OK [OK [ OK |99.0 [1020[990] 10 | 1050 1.0 99.0
Magnesium ICP/ES| 10/06/2015 oK |e8.0[101.0[1000] 10 | 106.0 1.0 94.0
Magnesium ICP/ES| 10/06/2015 OK |[99.0 00 | 1070 40 108.0
Magnesium icP/ES| 10/08/2015 [0.0000[1.0000| OK [OK | OK |96.0 [102.0[103.0] 00 [ 101.0 3.0 115.0
Manganese IcP/ES| 10/06/2015 [0.0000{1.0000{ OK | OK | OK |108.0[104.0[104.0] 00 [ 1040 0.0 106.0
Manganese ICP/ES| 10/06/2015 oK [107.0[102.0{1020] 00 | 99.0 2.0 99.0
Manganese ICP/ES| 10/06/2015 oK [108.0[103.0[1010] 10 | 990 1.0 101.0
Manganese iICP/ES| 10/08/2015 |0.0000/1.0000/ OK | OK | OK |108.0[104.0[1020] 10 [ 1010 105.0
Potassium ICP/ES| 10/06/2015 [0.0000/1.0000| OK [OK | OK [101.0[106.0[106.0] 00 40 92.0
Potassium ICP/ES| 10/06/2015 104.0[110.0[109.0] 20 9.0 1030
Potassium ICP/ES| 10/06/2015 103.0[100.0[100.0] 0.0 8.0 113.0
Potassium ICP/ES| 10/08/2015 [0.0000{1.0000| OK | OK 99.0 [101.0[1020] 1.0 88.0
Selenium icP/ms| 10/07/2015 [0.0000{1.0000] OK | OK | Ok 810[910] 90 | 990 7.0 73.0
Selenium ICP/MS| 10/08/2015 [0.0000/1.0000/ OK | OK | OK [114.0[108.0[103.0] 3.0 94.0 26.0 130.0
DVP—September 2015, Shiprock, New Mexico U.S. Department of Energy
RINs 15097348 and 15097349 February 2016
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Page 2 of 2
SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet
RIN: 15097349 Lab Code: PAR Date Due: 10/27/2015
Matrix:  Water Site Code: SHPO1 Date Completed: 11/19/2015
Method CALIBRATION rmhod LCS | MS [MSD| Dup. | ICSAB [Serial Dil] CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R
[“Int. [ RA2 [ccv|ccB| Blank

belenium ICP/MS| 10/08/2015 98.0 |107.0|104.0| 20 86.0
iSelenium ICP/MS| 10/14/2015 [0.0000{1.0000| OK | OK 101.0{104.0/101.0] 3.0 97.0
@elenium ICP/MS| 10/14/2015 }0.0000|1.0000| OK | OK 105.0

bodium ICP/ES| 10/06/2015 |0.0000/1.0000| OK |OK | OK [101.0 1.0 1.0 98.0
Bodium ICP/ES| 10/06/2015 OK [105.0{104.0{101.0f 2.0 1.0 115.0
bodium ICP/ES| 10/06/2015 OK |103.0 1.0 2.0 96.0
iSodium ICP/ES| 10/08/2015 ]0.0000{1.0000| OK | OK [ OK |102.0|/90.0|87.0| 1.0 9.0 940
[Strontium ICP/ES| 10/06/2015 ]0.0000{1.0000{ OK | OK [ OK |106.0/102.0{102.0] 0.0 107.0 2.0 100.0
iStrontium ICP/ES| 10/06/2015 OK |106.0{100.0{97.0| 1.0 100.0 3.0 91.0
Strontium ICP/ES| 10/06/2015 OK |106.0 0.0 99.0 1.0 93.0
Strontium ICP/ES| 10/08/2015 |0.0000{1.0000( OK | OK | OK |110.0{101.0{120.0| 2.0 104.0 5.0 101.0
Uranium ICP/MS| 10/07/2015 |0.0000{1.0000| OK | OK | OK 7.0 104.0 3.0 120.0
Uranium ICP/MS| 10/08/2015 |0.0000|1.0000|OK |OK| OK |950 |87.0 (100.0] 3.0 104.0 20 110.0
Uranium ICP/MS| 10/08/2015 |0.0000{1.0000| OK | OK 95.0 6.0 106.0 18.0 1300
Uranium ICP/MS| 10/08/2015 88.0|920| 10 105.0 1200
Uranium ICP/MS| 10/14/2015 }0.0000|1.0000| OK | OK 96.0 1200
Uranium ICP/MS| 10/14/2015 102.0 1300

U.S. Department of Energy DVP—September 2015, Shiprock, New Mexico
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SAMPLE MANAGEMENT SYSTEM
Wet Chemistry Data Validation Worksheet

Page 1 of 2

RIN: 15097349 Lab Code: PAR Date Due: 10/27/2015
Matrix: Water Site Code: SHPO1 Date Completed: 11/19/2015
[~ Tl | CALIBRATION Lcs| ms [mMsD| puP al Dil.
Analyte Date Analyzed %R | %R | %R | RPD | %R
Int. | RA2 |CCV|CCB| Blank
AMMONIAAS N 10/05/2015 | 0.000 [1.0000] oK [OK [ OK fio4.0d
AMMONIAAS N 10/06/2015 | 0.000 [1.0000] oK [OK | Ok fo20d 91.0 920 1.00 )|
AMMONIAAS N 10/06/2015 OK f1020d99.0[930] 1.00 | B
AMMONIAAS N 10/22/2015 | 0.000 [1.0000] oK [OK | Ok fi10.0d
AMMONIAASN 10/24/2015 | 0.000 [1.0000] OK [OK | OK f04.0d R )
AMMONIAAS N 10/27/2015 | 0.000 [1.0000] OK [OK | OK fi02.0d |
AMMONIAAS N 11/05/2015 ] 0.000 [1.0000] OK [OK [ OK fios.0d 88.0 [89.0] 1.00 |
CHLORIDE 10A13/2015 |0.000 [1.0000] OK [OK [ ok fot.od97.0[99.0] 200
CHLORIDE 101142015 ok [ok] ok To3.0d
CHLORIDE 10/15/2015 D 95.0[98.0] 1.00 | ]
CHLORIDE 10/16/2015 oK [ok | ok fos.0d107 0[106.0] 1.00
CHLORIDE 101162015 oK fos.od
Nitrate+Nitrite as N 10/15/2015 [ 0.000 [1.0000] oK J[OK | OK [e9.00[99.0 [1000] 100 | |
Nitrate+Nitrite as N 10/15/2015 | T ] ok Jes.0o[99.0]96.0] 3.00 ]
Nitrate+Nitriteas N~ 1072072015 |0.000 [1.0000] OK [OK [ OK [96.00[77.0[730] 1.00 ]
Nitrate+Nitrite as N 10202015 | | [ | | ok [eeoo[940]960] 200 ]

DVP—September 2015, Shiprock, New Mexico
RINs 15097348 and 15097349
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! Page 2 of 2
SAMPLE MANAGEMENT SYSTEM

T Wet Chemistry Data Validation Worksheet

- RIN: 15097349 Lab Code: PAR Date Due: 10/27/2015

o Matrix: Water Site Code: SHP01 Date Completed: 11/19/2015
} CALIBRATION rVIethod LCS | MS |MSD| DUP ([Serial Dil.
Lo Analyte Date Analyzed %R | %R | %R | RPD %R
Int. | RA2 [CCV|CCB| Blank
- Nitrate+Nitrite as N 10/21/2015 |0.000 |1.0000] OK | OK| OK ]94.00
Nitrate+Nitrite as N 10/23/2015 | 0.000 |1.0000| OK | OK| OK |g6.00
| Nitrate+Nitrite as N 10/26/2015 | 0.000 |1.0000{ OK | OK| OK [95.00
ULFATE 10/13/2015 | 0.000 [1.0000| OK | OK | OK [100.0( 96.0 [98.0 | 1.00
e BULFATE 10/14/2015 OK|OK| OK [102.04
SULFATE 10/15/2015 98.0 [101.0] 1.00
, SULFATE 10/16/2015 OK}OK| OK ]103.00106.0/105.0f O
SULFATE 10/1612015 OK {105.04410.0{110.0f 0O

~

DVP—September 2015, Shiprock, New Mexico
RINs 15097348 and 15097349
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Sampling Quality Control Assessment
The following information summarizes and assesses quality control for this sampling event.

Sampling Protocol

Sample results for monitoring wells that met the Category 1, I, or III low-flow sampling criteria
were qualified with an “F” flag in the database, indicating the wells were purged and sampled
using the low-flow sampling method.

Floodplain wells 0773 and 0797, and terrace wells 0600, 0602, 0604, 0727, 0730, 0812, 0814,
0817, 0819, 0822, 0824, 0826, 0827, 0832, 1007, 1011, 1058, 1059, 1068, 1073, 1074, and
MW1 were classified as Category II or III. The sample results for these wells were further
qualified with a “Q” flag, indicating the data are qualitative because of the sampling technique.

All surface water locations were collected via container immersion. A filtered sample and a non-
filtered sample were collected at San Juan River locations 0501, 0897, 0899, 0940, 0956, 0965,
1203, and 1205. Only non-filtered samples were collected at all other surface water locations as
per the Shiprock program directive.

Equipment Blank Assessment

Equipment blanks are prepared and analyzed to document contamination attributable to the
sample collection process. Dedicated equipment was used to collect all samples and an
equipment blank was not required.

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 (RPD) for duplicate results that are greater than 5 times the PQL
should be less than 20 percent. The RPD is not used to evaluate results that are less than 5 times
the PQL. For these results, the range should be no greater than the PQL. Duplicate samples were
collected from floodplain locations 0611, 1105, 1117, and 1140, and terrace locations 0818,
1078, 1087, and 1095. The duplicate results met the acceptance criteria for all analytes with the
following exceptions. The manganese results for floodplain location 0611 and the selenium
results for floodplain location 1105 did not meet the acceptance criteria. The associated sample
and duplicate results are qualified with a “J” flag as estimated values.

DVP—September 2015, Shiprock, New Mexico U.S. Department of Energy
RINs 15097348 and 15097349 February 2016
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D
i’ Page 1 of 2
SAMPLE MANAGEMENT SYSTEM agete
, Validation Report: Field Duplicates
. RIN: 15097348 Lab Code: PAR Project: Shiprock Monitoring Validation Date: 12/03/2015
|
i
: Duplicate: 2210 Sample: 1117
Sample Duplicate
i Analyte ’7 Result Flag Emor Dilution Result Flag Error Dilution RPD RER Units
. AMMONIAAS N 0.1 U 1 0.17 1 MG/
: Calcium 73000 1 71000 1 278 UGIL
CHLORIDE 16 5 15 10 6.45 MGL
g _! Magnesium 13000 1 12000 1 8.00 UG/
; J Manganese 410 1 400 1 2.47 UG/L
- Nitrate+Nitrite as N 0.012 1 0.13 1 MGIL
~ Potassium 3300 1 3400 1 2,98 UG
) Selenium 0.32 U 10 0.32 U 10 UGIL
! Sodium 63000 1 63000 1 0 UG/L
Strontium 800 1 780 1 253 UG/
SULFATE 160 5 160 10 0 MGAL
[ Uranium 8.8 10 7.6 10 14.63 UGL
Duplicate: 2211 Sample: 0611
Sample Dupllcate'
Analyte ” Result Flag Emor Dilution Result Fiag Ermor Dilution RPD RER Units
s AMMONIAAS N 26 1 2.6 1 0 MGL
‘ Calcium 150000 5 150000 5 0 UG/
- CHLORIDE 520 100 490 100 5.94 MG/
Magnesium 76000 5 76000 0 UG/
Manganese 40 5 58 36.73 UG/L
~ Jl Nitrate+Nitrite as N 0.074 1 0.064 14.49 MGIL
Potassium 13000 5 13000 5 0 UG/L
Selenium 1.4 10 0.67 J 10 UG/IL
Sodium 2300000 5 2300000 5 0 UGiL
Strontium 6700 5 6100 5 9.38 UGIL
SULFATE 5300 100 4900 100 7.84 MGA
Uranium 58 10 5 10 14.81 UGL
Duplicate: 2215 Sample: 1105
g Sample Duplicate
X ' Analyte ’, Result Flag Error Dilution Result Flag Ermror Dilutlon RPD RER Units
AMMONIAAS N 0.42 1 19 25 MG
Calcium 460000 5 450000 5 2.20 UG
CHLORIDE 180 100 170 100 571 MGL
Magnesium 660000 650000 5 1.53 UG/L
Manganese 3500 3400 5 2.90 UGIL
Nitrate+Nitrite as N 0.18 0.19 1 541 MG/

DVP—September 2015, Shiprock, New Mexico
RINs 15097348 and 15097349
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SAMPLE MANAGEMENT SYSTEM
Validation Report: Field Duplicates

Page 2 of 2

RIN: 15097348 Lab Code: PAR Project: Shiprock Monitoring Validation Date: 12/03/2015
Duplicate: 2215 Sample: 1105
Sample Duplicate

Analyte l» Result Flag Ermror Dilutlon Result Flag Emor Dilution RPD RER Units
Potassium 65000 5 67000 5 3.03 UG
Selenium 60 10 47 10 24.30 UGIL
Sodium 1500000 5 1500000 5 0 UGIL
Strontium 6100 5 6000 5 1.65 UGIL
SULFATE 6900 100 6600 100 4.44 MGAL
Uranium 960 10 800 10 18.18 UGIL

Duplicate: 2592 Sample: 1140
Sample Duplicate

Analyte ’7 Result Flag Ermor Dilution Result Flag Error Dilutlon | RPD RER Units
AMMONIAAS N 0.54 1 0.56 1 3.64 MG
Calcium 430000 5 430000 5 0 UGIL
CHLORIDE 260 100 250 100 3.92 MGL
Magnesium 700000 5 710000 5 1.42 UG/L
Manganese 1900 5 1800 5 5.41 UG/
Nitrate+Nitrite as N 14 50 14 50 0 MG/
Potassium 100000 5 100000 5 0 UGIL
Selenium 150 10 140 10 6.90 UG/L
Sodium 2300000 5 2300000 5 0 UGIL
Strontium . 6900 5 7200 5 4.26 UGIL
SULFATE 9100 100 8600 100 5.65 MG/
Uranium 730 10 710 10 2.78 UG/

DVP—September 2015, Shiprock, New Mexico
RINs 15097348 and 15097349
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SAMPLE MANAGEMENT SYSTEM
Validation Report: Field Duplicates

Page 1 of 2

RIN: 15097349 Lab Code: PAR Project: Shiprock Monitoring Validation Date: {2/07/2015
Duplicate: 2319 Sample: 1078
Sample Duplicate
Analyte ’, Result Flag Emor Dilution Resuilt Flag Emor Dilution RPD RER Units
Ammonia as N 13 1 1.3 1 0 MGAL
Calcium 420000 5 400000 5 4.88 UG/L
CHLORIDE 1000 200 1000 200 0 MG/
Magnesium 1000000 5 920000 5 8.33 UG/L
Manganese 50 5 47 5 6.19 UG/L
Nitrate+Nitrite as N 400 1000 430 1000 7.23 MG
Potassium 48000 5 46000 5 4.26 UG
Selenium 2500 10 2400 10 4.08 UG
Sodium 5300000 50 5100000 S0 3.85 UG/L
Strontium 9700 5 9700 5 0 UG/L
SULFATE 14000 200 14000 200 0 MG/L
Uranium 120 10 110 10 8.70 UG/L
Duplicate: 2320 Sample: 1087
Sample Duplicate
Analyte " Result Flag Emor Dilution Resulit Flag Error Dilution RPD RER Units
Ammonia as N 74 25 74 25 0 MG/L
Calcium 370000 5 360000 5 274 UG/L
CHLORIDE 210 100 210 100 0 MG
Magnesium 710000 5 660000 5 7.30 UGL
Manganese 730 5 730 5 0 UG/L
Nitrate+Nitrite as N 160 250 160 500 0 MG/L
Potassium 68000 5 64000 5 7.52 UGIL
Selenium 40 10 40 10 0 UGIL
Sodium 840000 5 780000 5 7.41 UG/L
Strontium 6600 5 6800 5 298 UG/L
SULFATE 4800 100 4800 100 ] MGA
Uranium 320 10 310 10 347 UGIL
Duplicate: 2665 Sample: 0818
Sample Duplicate
Analyte ’, Result Flag Emor Dilution Resuit Flag Error Dilutlon | RPD RER Units
Ammonia as N 56 25 50 25 11.32 MGL
Calcium 430000 10 430000 5 0 UG
CHLORIDE 1000 250 1100 200 9.52 MG
Magnesium 1600000 10 1600000 5 0 UG/L
Manganese 480 10 510 5 4.00 UG/L
Nitrate+Nitrite as N . 700 1000 600 1000 15.38 MG/L

U.S. Department of Energy
February 2016
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SAMPLE MANAGEMENT SYSTEM
Validation Report: Field Duplicates

Page 202

RIN: 15097349 Lab Code: PAR Project: Shiprock Monitoring Validation Date: 12/07/2015
Duplicate: 2665 Sample: 0818
Sample Duplicate
Analyte l» Resuit Flag Emor Dilution Result Flag Emor Dilution RPD RER Units
Potassium 66000 10 66000 5 0 UG/L
Selenium 1800 10 2100 10 15.38 UG/L
Sodium 3900000 10 4100000 - 50 5.00 UG
Strontium 11000 10 12000 5 8.70 UGIL
SULFATE 13000 250 14000 200 7.41 MGAL
Uranium 130 10 120 10 8.00 UGIL
Duplicate: 2811 Sample: 1085
Sample Duplicate

Analyte ’7 Result Flag Error Dilution Resuit Flag Eror Dilution RPD RER Units

Ammonia as N 400 200 400 200 0 MGAL
Calcium 830000 5 840000 5 1.20 UG
CHLORIDE 330 100 320 100 3.08 MG/L
Magnesium 1300000 : 5 1400000 5 4 UG/L
|Manganese 33000 5 33000 5 0 UGIL
Nitrate+Nitrite as N 1700 5000 1800 5000 5.7 MGAL
Potassium 130000 5 130000 5 0 UGn
Selenium 96 - 10 110 10 13.59 UG/
Sodium 1100000 5 1100000 5 0 UG/L
Strontium 8600 5 9100 5 5.65 UGIL
SULFATE 5500 100 5700 100 3.57 MGAL
Uranium 43 10 49 10 13.04 UG/L

DVP;September 2015, Shiprock, New Mexico

RINs 15097348 and 15097349
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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 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/T;Q/KH\O@’WW P lo~2ole
Stephen Donivan Date

Data Validation Lead: ,A/(,ly//J ' Wi D |-1ol6
Stepheh Donivan Date '

U.S. Department of Energy DVP—September 2015, Shiprock, New Mexico

February 2016 RINs 15097348 and 15097349
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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 can result from transcription errors, data-coding errors, or
measurement system problems. However, outliers can also represent true extreme values of a
distribution and can 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. Do this by generating the
Outliers Report using the Sample Management System from data in the environmental
database. The application compares the new data set (in standard environmental
database units) with historical data and lists the new data that fall outside the
historical data range. A determination is also made as to whether the data are normally
distributed using the Shapiro-Wilk Test.

2. Apply the appropriate statistical test. Dixon's Test for extreme values 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. The review
should include an evaluation of any notable trends in the data that may indicate the
outliers represent true extreme values.

Unfiltered surface water samples are expected to exhibit high variability in the results due to the
nonhomogeneous nature of the samples and were not evaluated for outliers.

Thirteen analytical results were identified as potential outliers. Three of these results are for
major cations/anions where the reported concentrations are confirmed by the cation/anion
balance. There is no indication that there are errors associated with the data identified as
potential outliers and the data from this event are acceptable as qualified.
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Data Validation Outliers Report - No Field Parameters

Comparison: Historical Data Beginning 01/01/2006 for Filtered Samples
Laboratory: ALS Laboratory Group

RIN: 15097348

Report Date: 12/09/2015

Current

Historical Maximum Historical Minimum Number of Statistical
Qualifiers Qualifiers Qualifiers Data Points Outlier
Site Location Sample  Sample N Below
Code Code D Date Analyte Result Lab Data Result Lab Data Result Lab Data N Detect
SHPO1 0501 0001 09/22/2015  Nitrate + Nitrite as Nitrogen  1.40 1.000 N J 0.200 18 0 Yes
SHPO1 0899 0001 09/22/2015  Nitrate + Nitrite as Nitrogen  0.320 0.940 0.340 12 0 No
SHPO1 0940 0001 09/22/2015 Ammonia Total as N 0.170 J 0.1000 U 0.0453 J U 18 18 NA
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.

NA: Data are not normally or lognormally distributed.
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Data Validation Outliers Report - No Field Parameters
Comparison: Historical Data Beginning 01/01/2006 for Unfiltered Samples

Laboratory: ALS Laboratory Group

RIN: 15097348

Report Date: 12/09/2015

: Current Historical Maximum Historical Minimum Number of Statistical
P A Qualifiers Qualifiers Qualifiers Data Points Outlier
;:e B e ST anane Resut  Lab Data Resut  Lab Data Resut  Lab Data N eIV
SHPO1 0501 NOO1 09/22/2015 Calcium 58.0 180 59.0 13 0 NA
SHPO1 0501 NOO1 09/22/2015 Magnesium 9.30 30.0 10.00 13 0 NA
SHPO1 0501 NOO1 09/22/2015 Manganese 0.0420 4.00 0.0540 13 0 No
SHPO1 0501 NOO1 09/22/2015 Selenium 7 7 0.00044 J 0.00480 _ 0.00064 13 1 NA
SHPO1 0608 NOO1 09/22/2015 Magnesium 440 F 910 F 450 F 17 0 NA
SHPO1 0608 NOO1 09/22/2015 Manganese 1.70 F 3.20 F 2.30 F 17 0 No
SHPO1 0608 NOO1 09/22/2015 Nitrate + Nitrite as Nitrogen ~ 9.40 o F; 7 260 N FJ 17.0 F 17 0 No
SHPO1 0610 NOO1 09/22/2015 Selenium B » 0.330 ) 7 F 0.296- F 0.0420 FQ 14 0 No
SHPO1 0610 NOO1 09/22/2015 Uranium 0.560 F 1.70 FQ 0.600 F 14 0 No
SHPO1 0611 N002 09/22/2015 Strontium 6.10 F 8.70 F 6.40 F 12 0 No
SHPO1 0614 NOO1 09/22/2015 Manganese 1.30 F 4.20 F 1.78 18 0 NA
SHPO1 0615 NOO1 09/23/2015 M;nganese . 3.90 . F 2.50 F 0.140 F 18 0 NA
SHPO1 0615 NOO1 09/23/2015 Nitrate + Nitrite as Nitrogen  0.0200 F 150 F 0.250 F 18 0 No
SHPO1 0615 NOO1 09/23/2015 Selenium 0.00490 F 0.530 F 0.0200 F 18 0 No
SHPO1 0618 N0O1 09/23/2015 Manganese 2.60 F 104 E F 2.70 F 18 0 NA
SHPO1 0618 NOO1 09/23/2015 Selenviuimﬁ - 0.00032 U 7 F 0.511 N FJ 0.00190 E 18 0 No
SHPO1 0619 NOO1 09/24/2015 Manganese 0.670 F 3.80 F 1.20 F 18 0 NA
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Data Validation Outliers Report - No Field Parameters

Comparison: Historical Data Beginning 01/01/2006 for Unfiltered Samples
Laboratory: ALS Laboratory Group

RIN: 15097348

Report Date: 12/09/2015

Current Historical Maximum Historical Minimum Number of  Statistical
: Qualifiers Qualifiers Qualifiers Data Points - Outlier

gi:“e : I(.:%((:::ion ISDampIe g:;gple Analyte Result Lab Data Result Lab Data Result Lab Data N :etdbw

SHPO1 0622 NOO1 09/24/2015  Selenium 0.00150 F 0.230 F 0.00340 F 13 0 No
SHPO1 0622 NO0O1 09/24/2015  Strontium 8.60 F 8.20 F 4.80 F 13 0 No
SHPO1 0623 NOO1 09/23/2015 Manganese 1.20 F 4.10 F 1.60 F 15 0 NA
SHPO1 0625 NOO1 09/24/2015 Ammonia Total as N 0.150 2 0.120 F 0.0568 J UF 13 11 NA
SHPO1 0625 NO0O1 09/24/2015  Magnesium 40.0 F 59.0 F 41.0 F 13 0 No
SHPO1 0625 NOO1 09/24/2015 Selenium 0.00032 U F 0.00200 F 0.00054 F 13 1 No
SHPO1 0626 NOO1 09/24/2015 Magnesium 22.0 Fg 66.9 F 23.0 F 16 0 No
SHPO1 0626 NOO1 09/24/2015 Manganese 0.980 F 8.00 F 210 F 16 0 NA
SHPO1 0628 NOO1 09/24/2015 Manganese 1.20 F 8.60 F 1.30 F 15 0 No
SHPO1 0628 NOO1 09/24/2015  Selenium 0.00032 u F 0.0480 F 0.00058 F 15 0 NA
SHPO1 0630 NOO1 09/24/2015  Sulfate 4800 F 4700 F 2200 F 16 0 No
SHPO1 0630 NOO1 09/24/2015  Uranium 0.260 F 0.240 F 0.0260 F 16 0 No
SHPO1 0736 NOO1 09/24/2015  Nitrate + Nitrite as Nitrogen  0.830 F 0.690 F 0.01000 U F 15 2 No
SHPO1 0773 N0O1 09/22/2015  Manganese 0.660 FQ 0.540 FQ 0.00057 u F 14 5 No
SHPO1 0773 NOO01 09/22/2015 Nitrate + Nitrite as Nitrogen  7.30 FQ 130 F 13.0 FQ 14 0 NA
SHPO1 0775 NOO1 09/23/2015 Selenium 7 0.00032 U F 0.0720 F 0.00092 F 13 2 NA
SHPO1 0779 NOO1 09/23/2015  Manganese 0.800 F 6.40 F 1.40 F 15 0 NA
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Data Validation Outliers Report - No Field Parameters

Comparison: Historical Data Beginning 01/01/2006 for Unfiltered Samples
Laboratory: ALS Laboratory Group

RIN: 15097348

Report Date: 12/09/2015

Current Historical Maximum Historical Minimum Number of Statistical
‘ Qualifiers Qualifiers Qualifiers Data Points Outlier
2?;9 é‘::fb" ﬁ:mp'e g:gp'e Analyte Resut  Lab Data Resut  Lab Data Resut  Lab Data N g;:‘;w
SHPO1  0782R N0O1 09/22/2015  Sodium 200 F 190 F 72.0 F 14 0 No
SHPO1  0783R N0O1 09/22/2015  Chloride 38.0 F 36.0 F 14.0 F 14 0 No
SHPO1  0783R N0O1 09/22/2015  Sodium 250 F 240 F 100.0 F 14 0 No
SHPO1 0792 N0O1 091232015  Ammonia TotalasN 0640 FJ 0250 F 0.0646  J 17 13 NA
SHPO1 0792 N0O1 09/23/2015  Selenium 0.00110 F 0.150 F 0.00130 F 17 3 NA
SHPO1 0793 N0O1 09/23/2015  Manganese 0.570 F 0.490 F 000930 B F 13 1 No
SHPO1 0793 N001 00/23/2015  Selenium 7 000660 F 0.360 F 0.0350 F 13 0 Yes
SHPO1 0793 N0O1 09/23/2015  Uranium 0.450 F 1.50 F 0.540 F 13 0 No
SHPO1 0797 N0O1 09/24/2015  Ammonia Total as N 0.200 FQJ 0.110 FQ 01000 U F 15 14 NA
SHPO1 0797 N0O1 09/24/2015  Chloride 320 FQ 310 FQ  17.0 FQ 15 0 No
SHPO1 0797 N0O1 09/24/2015  Uranium 0.0190 FQ  0.0370 FQ  0.0210 FQR 15 0 No
SHPO1 0798 N0O1 09/23/2015  Selenium ! 0.00034 J F 0.140 F 0.00097 F 13 0 NA
SHPO1 0850 N0O1 09/24/2015  Ammonia Total as N 0.180 FJ 01000 U F 00739  J UF 10 10 NA
SHPO1 0850 N0O1 09/24/2015  Magnesium 69.0 F 68.0 FQ 250 F 10 0 No
SHPO1 0854 N0O1 09/24/2015  Selenium 0.00035 J F 0.0280 F 0.00036 J F 12 0 No
SHPO1 0855 NOO1 09/24/2015  Uranium 00620 F 0.150 F 0.0640 F 16 0 No
SHPO1 0856 N0O1 09/23/2015  Manganese 0.780 F 2.80 F 0.990 F 7w e NA
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Data Validation Outliers Report - No Field Parameters
Comparison: Historical Data Beginning 01/01/2006 for Unfiltered Samples

Laboratory: ALS Laboratory Group

RIN: 15097348
Report Date: 12/09/2015

Current Historical Maximum Historical Minimum Number of Statistical
Qualifiers Qualifiers Qualifiers Data Points Outlier

g':le Ic.;t(:!aetion ISDampIe g;;:ple Analyte Result Lab Data Result Lab Data Result Lab Data N g;:dlow

SHPO1 0857 NOO1 09/23/2015 Uranium 0.860 F 0.840 F 0.0760 FQ 13 0 No
SHPO1 0897 NOO1 09/22/2015 Magnesium 9.70 27.0 10.00 13 0 No
SHPO1 0897 NOO1 09/22/2015 Manganese 0.0500 4.00 0.0558 13 0 No
SHPO1 0897 N0O1 09/22/2015 Selenium o 0.00032 U . 0.00480 0.00069 13 1 No
SHPO1 0899 NOO1 09/22/2015 Nitrate + Nitrite as Nitrogen  0.320 0.940 0.340 13 0 No
SHPO1 0899 NO0O1 09/22/2015 Selenium 0.00037 J 0.00330 0.00054 13 1 No
SHPO1 0940 N0O1 09/22/2015 Manganese N 0.0400 4.50 0.0570 14 0 No
SHPO1 0956 NOO1 09/22/2015 Manganese 7 7 0.0450 4.60 0.0657 14 0 No
SHPO1 0956 NOO1 09/22/2015 Selenium 0.00032 U 0.00560 0.00049 14 1 No
SHPO1 0965 N0O1 09/22/2015 Calcium 60.0 160 61.0 13 0 NA
SHPO1 0965 NOO1 09/22/2015 Magnesium 9.60 30.0 10.00 13 0 No
SHPO1 0965 NOO1 09/22/2015 Manganese (;.6556 3.60 0.0560 13 0 No
SHPO1 0965 NOO1 09/22/2015 Strontium 0.700 2.10 0.720 13 (0] NA
SHPO1 1008 NOO1 09/24/2015 Ammonia Total as N 0.1000 U FJ 21.0 F 2.10 F 14 0 No
SHPO1 1008 NOO1 09/24/2015 Calcium 440 F 430 F 390 F 14 0 No
SHPO1 1009 NOO1 09/23/2015  Ammonia Totaliars N . 0.1000 U FJ 25.0 F 8.90 F 16 0 NA
SHPO1 1009 N0O1 09/23/2015 Selenium 0.00150 F 0.340 F 0.00160 F 16 0 No
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Data Validation Outliers Report - No Field Parameters

Comparison: Historical Data Beginning 01/01/2006 for Unfiltered Samples
Laboratory: ALS Laboratory Group

RIN: 15097348

Report Date: 12/09/2015

Current Historical Maximum Historical Minimum Number of Statistical
: Qualifiers Qualifiers Qualifiers Data Points Outlier

csze :‘:‘;‘:ﬁm ;%a'"p'e g:;zp'e Analyte Resut  Lab Data Resut  Lab Data Resut  Lab Data N g;:g‘”

SHPO1 1104 NOO1 09/23/2015 Ammonia Total as N 17.0 J 3.40 0.124 15 0 Yes
SHPO1 1104 NOO1 09/23/2015 Calcium 520 470 330 15 0 No
SHPO1 1105 NOO1 09/23/2015 Ammonia Total as N 0.420 FJ 43.0 E 3.10 F 16 0 No
SHPO1 1105 N002 09/23/2015 Nitrate + Nitrite as Nitrogen  0.190 F 770 F N 6.70 = 74 0 NA
SHPO1 1105 NOO1 09/23/2015 Nitrate + Nitrite as Nitrogen  0.180 F 770 F 6.70 F 17 0 NA
SHPO1 1109 NOO01 09/23/2015 Ammonia Total as N 2.00 J 53.0 5.03 15 0 NA
SHPO1 1109 NOO1 09/23/2015 Calcium 350 290 76.0 15 0 NA
SHPO1 1109 NOO1 09/23/2015 Chloride 1907 . 120 28.0 15 0 NA
SHPO1 1109 NOO1 09/23/2015 Magnesium 640 460 73.0 15 0 NA
SHPO1 1109 NOO1 09/23/2015 Manganese 1.50 1.10 0.190 15 0 No
SHPO1 1109 NOO1 09/23/2015 Nitrate + Nitrite as Nitrogen 290 140 26.0 15 0 Yes
SHPO1 1109 NOO1 09/23/2015 Potassium a 749.0 - 36.0 N 5.90 15 0 NA
SHPO1 1109 NOO1 09/23/2015 Sodium 860 560 120 15 0 NA
SHPO1 1109 NOO1 09/23/2015 Strontium 4.90 410 0.990 15 0 Yes
SHPO1 1109 NOO1 09/23/2015 Sulfate 4200 2700 560 15 0 NA
SHPO1 1109 NOO1 09/23/2015 Uranium 0.640 0.420 7 0.0650 15 0 NA
SHPO1 1110 NOO1 09/23/2015  Nitrate + Nitrite as Nitrogen  16.0 300 J 24.9 16 0 No
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Data Validation Outliers Report - No Field Parameters
Comparison: Historical Data Beginning 01/01/2006 for Unfiltered Samples

Laboratory: ALS Laboratory Group

RIN: 15097348

Report Date: 12/09/2015

Current Historical Maximum Historical Minimum Number of Statistical
Qualifiers Qualifiers Qualifiers Data Points Outlier

ﬁ?;, éﬁm ﬁ:’“"'e g:;:p'e Analyte Result  Lab Data Resut  Lab Data Resut  Lab Data N 33;'“

SHPO1 1111 NOO1 09/23/2015  Ammonia Total as N 87.0 FJ 0.740 F 0.1000 u F 15 6 NA
SHPO1 1112 NOO1 09/23/2015  Ammonia Total as N 0.230 FJ 91.0 F 7.10 F 17 0 Yes
SHPO1 1113 NOO1 09/22/2015 Calcium 540 F 500 F 390 F 10 0 No
SHPO1 1118 NOO1 09/23/2015  Ammonia Total as N 0.150 J 0.1000 U 0.0755 J U 13 13 NA
SHPO1 1118 N0O01 09/23/2015 Potassium 29.0 65.0 34.0 13 0 No
SHPO1 1128 NOO1 09/22/2015 Selenium 0.0470 F 0.0450 F 0.0150 F 14 0 No
SHPO1 1132 NOO1 09/22/2015 Calcium - 74.0 F 73.0 F 44.0 F 15 0 No
SHPO1 1132 NOO1 09/22/20157 Chloride 23.0 F 20.0 F 8.80 F 15 0 No
SHPO1 1132 NOO1 09/22/2015 Manganese 0.470 F 0.450 F 0.268 F 15 0 No
SHPO1 1132 NOO1 09/22/2015 Nitrate + Nitrite as Nitrogen  3.80 FJ 0.670 F 0.01000 U F 15 7 NA
SHPO1 1132 NOO1 09/22/2015 Potassium 3.50 F 2.90 F 2.00 FJ 15 0 NA
SHPO1 1132 NOO1 09/22/2015 Sodium 61.0 F 53.0 F 30.0 E FJ 15 0 No
SHPO1 1132 NO0O01 09/22/2015 Sulfate 230 F 200 F 110 F 15 0 Yes
SHPO1 1134 NOO1 09/22/2015 Ammonia Total as N 1.90 FJ 1.60 E 0.560 F 12 0 No
SHPO1 1134 NOO1 09/22/2015 Calcium 200 F 190 F 55.0 F 12 0 No
SHPO1 1134 NOO01 09/22/2015 Chloride ) . 40.0 R F_ ) 32.0 F 11.0 F 12 0 Yes
SHPO1 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>