
Dr. Don Benn, Executive Director 

Department of Energy 
Washington, DC 20585 

December 14, 2017 

Navajo Nation Environmental Protection Agency 
P.O.Box339 . 
Window Rock, AZ 86515 

. Subject: Analytical Results and Data Validation Record for Groundwater Samples Collected 
from the Highway 160 Site in Compliance with the El Paso Natural Gas Co. and The 
Navajo Nation v. United States No. 07-905 (D.D.C) Settlement Agreement 

Dear Dr. Benn: 

In compliance with the terms of the subject Settlement Agreement, the U.S. Department of 
Energy (DOE) Office of Legacy Management (LM) facilitated collection of groundwater split 
samples from the Highway 160 Site during LM's routine semiannual sampling event for the 
Tuba City, Arizona, Disposal Site in August 2017. LM has received and validated the analytical 
data for the August sampling event. The analytical results for contaminants of concern. (CO Cs) 
are summarized below and results for the full analytical suite are provided as Attachment A. 
Attachment A also provides analytical results for the monitoring wells previously placed for 
Navajo Nation Environmental Protection Agency (NNEPA) on or near the Tuba City Uranium 
Mill Tailings Radiation Control Act (UMTRCA) site. Graphs showing the nitrate, sulfate and 
uranium concentrations over time at the wells of interest are provided in Attachment B. The 

· record of data validation is provided as Attachment C, and the lithology logs and well 
completion data for the Highway 160 Site wells are provided as Attachment D. These 
attachments fulfill the submittal requirements described in the Settlement Agreement. 

Summary of Analytical Results for COCs in Groundwater Collected from the Highway 160 Site Wells 

Parameter Regulatory / Analytical Results and Data Qualifiersc for the Highway 160 
Valuea,b Site Wells, August 2017 Sampling Event · 

Well 1420 I Well 1421 I Well 1422 I Well 1423 
Chloride 250 I 52 I 38 i 19 I 18 
Molvbdenum I 0.1 I 0.012 I 0.0049 I 0.0054 I 0.021 
Nitrate. as Nitroaen 10 I 0.01 /U) I 0.01 (U) I 0.01 /U) I 0.29 
Selenium 0.01 0.00066 /U) I 0.00066 (U) I 0.00066 '(U) I 0.00066 (U) 
Sulfate 250 2.7 I 21 I 40 I 24 
Total Dissolved Solids 500 300 I 270 I 260 I 170 
Uranium 0.044 0.00017 I 0.00095 I 0.0052 I 0.0018 
pH (standard units) 6.5-8.5 I 7.52 I 7.76 I 8.21 I 7.53 

Notes: 
a Units are miliigrams per liter (mg/L) unless otherwise noted. . 
bThe reference for molybdenum, nitrate, selenium, and uranium regulatory values is Title 40 Code of Federal 
Regulations Part 192. Regulatory values for chloride, sulfate, total dissolved solids, and pH are based on the 
Stakeholder Agreement. 
0 The "U" data qualifier for nitrate and seleriium indicates that the compound was analyzed for, but was not detected 
above the sample quantitation limit 

® ' . 



Don Benn -2- December 14, 2017 

In addition to the data submitted with this letter (meeting the requirements of the Settlement 
Agreement) all of the groundwater sampling arid analysis information for the Tuba City site is 
accessible through the LM website (httos://wwv,1.lm.doe.2:ov/tuba/Sites.asnx) and the Geospatial 
Environmental Mapping System (GEMS) at https://2:ems.lm.doe.2:ov. GEMS provides tools for 
dynamic mapping and visualization of site features, sample locations, and analytical data. All 
analytical data, field measurements, and data qualifiers are available for users to export and to 
compare with applicable standards. Reports-arid time-concentration graphs can be created. The 
options and flexibility provided by the GEMS website allows a greater variety of methods for 
evaluation ·of environmental data. 

The next sampling event for the Tuba City site is scheduled for February 2018, and LM will 
again facilitate collection of split samples from the Highway 160 Site wells. The NNEP A will 
be provided with the required notification when firm dates are set. 

Please call me at (970) 248-6073 if you have any questions. Please address any correspondence 
to: 

U.S. Department of Energy 
Office of Legacy Management 
2597 Legacy Way 
Grand Junction, CO 81503 

C
,.,. 
v. 

J. Grant, Jill Grant Law 
V. Blackhat, NNDOJ 
M. Doane, NRC 
B. Lynk,DOJ 
B. Mumme, DOE-GC (e) 
J. Elmer, Navarro (e) 
P. Lemke, Navarro (e) 
File: TUB 0400.02 (records) 

Sites\TIJB\12-13-17 Highway 160 GW Sampling Results (NNEPA).docx 

_Sincerely, 

Richard P. Bush 
UMTRCA Program Manager 
Office of Legacy Management 



ATTACHMENT A 
Groundwater Quality Data for Tuba City, Arizona, Disposal Site 

Wells 1420, 1421, 1422, 1423 (Highway 160 Site) 
and 

Wells NMW-lA, NMW-2A, NM\V-3A, NMW-4A, NNW-6S, NMW-7D, NMW-8S, 
NMW-9D 

I 
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Groundwater Quality Data by Location For Site TUBO·I, Tuba City Disposal Site 
Location: 1420 
Report Date: 11/13/2017 

Parari1eter Units sariip1~ 
bate 

sambii:i 
type r=racHoii Rs~uit Urihettaiiliy ivlbcinntlL lai:l tiaM oA 

Alkalinity, Total (As CaC03) mg/L 08/23/2017 F N 150 FQ y 

Ammonia Total as N mg/L 08/23/2017 F N 0.1 0.03 u FQ y 

Arsenic mg/L 08/23/2017 F T 0.008 0.000·12 FQ y 

Calcium mg/L 08/23/2017 F T 15 0.024 FQ y 

-Chloride mg/L 08/23/2017 F N 52 0.3 FQ y 

Dissolved Oxygen mg/L 08/23/2017 F N 1.80 FQ y 

Iron mg/L 08/23/2017 . F T 0.29 0.0067 FQ y 

Magnesium mg/L 08/23/2017 F T 3.1 0.03 FQ y 

Ma11ganese mg/L 08/23/2017 F T 0.22 0.00024 FQ y 

Molybdenum mg/L 08/23/2017 F T 0.012 0.00032 FQ y 

Nitrate + Nitrite as Nitrogen mg/L 08/23/2017 F N 0.01 0.003 u FQ y 

Oxidation Reduction mV 08/23/2017 F 
Potential 

N -115 FQ y 

. ' 
pH SU 08/23/2017 F N 7.52 FQ y 

Potassium mg/L 08/23/2017 F T 1.6 0.052 FQ y 

Selenium rng/L - 08/23/2017 F T 0.00066 0.00066 u FQ y 

Silica rng/L 08/23/2017 F T 13 0.021 FQ y 

Silicon mg/L 08/23/2017 F T 6.2 0.0097 FQ y 



Groundwater Quality Data by Location For Site TLIBO·I, Tuba City Disposal Site 
location:1420 
Report Date: 11 / I 3/20 I 7 

Parameter t.initii sa111p1e sa1npie i=riiditiii Re~H.l1t UHt:~H:i!liity ~ ,.:-, ;. ' ., , -£: -~ i' .• " lab tlatil ciA bate iype MDC/MDL 

Sodium rng/L 08/23/2017 F T 97 0.047 FQ y 

Specific Conductance uS/crn 08/23/2017 F N 526 FQ y 

Strontium mg/L 08/23/2017 F T 0.15 0.00026 FQ y 

Sulfate mg/L 08/23/2017 F N 2.7 0.15 FQ y 

Temperature C 08/23/2017 F N '17.44 FQ y 

Total Dissolved Solids rng/L 08/23/2017 F N 300 FQ y 

Turbidity NTU 08/23/2017 F N 2.74 FQ y 

Uranium rng/L 08/23/2017 F T 0.00017 0.000012 FQ y 

Vanadium mg/L 08/23/2017 F T 0.00063 0.00058 J FQ y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: ·142·1 
Report Date: 11/13/2017 

Paraineier Uilits sampt~ 
bate 

sartipi~ 
Typii l=rifot1oi1 R~suii 

Alkalinity. Total (As CaC03) mg/L 08/23/2017 F N 182 

Ammonia Total as N mg/L 08/23/2017 F N 0.1 

Arsenic mg/L 08/23/2017 F T 0.0088 

Calcium rng/L 08/23/2017 F T 13 

Chloride mg/L 08/23/2017 F N 38 

Dissolved Oxygen mg/L 08/23/2017 F N 0.71 

Iron mg/L 08/23/2017 F T 0.045 

Magnesium rng/L 08/23/2017 F T 3 

Manganese mg/L 08/23/2017 F T 0.088 

Molybdenum rng/L 08/23/2017 F T 0.0049 

Nitrate + Nitrite as Nitrogen mg/L 08/23/2017 F N 0.01 

Oxidation Reduction 
mV 08/23/2017 F N -260 

Potential 

pH. SU 08/23/2017 F N 7.76 

Potassium mg/L 08/23/2017 F T 1.7 

Selenium mg/L 08/23/2017 F T 0.00066 

Silica mg/L 08/23/2017 F T 12 

Silicon rng/L 08/23/2017 F T 5.8 

Utlt~rtainty Mbc1MoL i..:ib biibi oA 

FQ y 

0.03 u FQ y 

0.00012 FQ y 

0.024 FQ y 

0.3 FQ y 

FQ y 

0.0067 J FQU y 

0.03 FQ y 

0.00024 FQ y 

0.00032 FQ y 

0.003 u FQ y 

FQ y 

FQ y 

0.052 FQ y 

0.00066 u FQ y 

0.021 FQ. y 

0.0097 FQ y 



Groundwater Quality Data by Location For Site TUBO·I, Tuba City Disposal Site 
Location: ·142·1 

Report Date: 11/13/2017 

Parameter Units Sample Sample Fraction Resuit Date Type 

Sodium mg/L 08/23/2017 F T 96 

Specific Conductance uS/cm 08/23/2017 F N 494 

Strontium mg/L 08/23/2017 F T 0.15 

Sulfate mg/L 08/23/2017 F N 21 

Temperature C 08/23/2017 F N 16.95 

Total Dissolved Solids mg/L 08/23/2017 F N 270 

Turbidity NTU 08/23/2017 F N 2.54 

Uranium mg/L 08/23/2017 F T 0.00095 

Vanadium mg/L 08/23/2017 F T 0.0015 

Uni:eifainty MDC/MDL Lab Oata QA 

0.047 FQ y 

FQ y 

.0.00026 FQ y 

0.15 FQ y 

FQ y 

FQ y 

FQ y 

0.00001,2 FQ y 

0.00058 J FQ y 



Groundwater Quality Data by Location For Site TUBO·I, Tuba City Disposaf Site 
Location:1422 · 
Report Date: 1.1/13/2017 

Parameter Units 
Sample Sample 

Fraction Resuit Uncertainty MDC/MDL Lab Data QA Date Type 

Alkalinity, Total (As CaC03) mg/L 08/23/2017 F N 158 FQ y 

Ammonia Total as N mg/L 08/23/2017 F N 0.1 0.03 u FQ y 

Arsenic rng/L 08/23/2017 F T 0.01 0.00012 FQ y 

Calcium rng/L 08/23/2017 F T 9.8 0.024 FQ y 

Chloride rng/L 08/23/2017 F N 1~ 0.06 FQ y 

Dissolved Oxygen rng/L 08/23/2017 F N 1.18 FQ y 

Iron mg/L 08/23/2017 F T 0.13 0.0067 FQU y 

Magnesium mg/L 08/23/2017 F T 1.9 0.03 FQ y 

Manganese mg/L 08/23/2017 F T 0.025 0.00024 FQ y 

Molybdenum rng/L 08/23/2017 F T 0.0054 0.00032 FQ y 

Nitrate + Nitrite as Nitrogen mg/L 08/23/2017 F N 0.01 0.003 u FQ y 

------
Oxidation Reduction mV 08/23/2017 F N -167 FQ y 
Potential 

pl-I SU 08/23/2017 F N 8.21 FQ y 

Potassium mg/L 08/23/20.17 F T 1.1 0.052 FQ y 

Selenium mg/L 08/23/2017 F T 0.00066 0.00066 u FQ y 

Silica rng/L 08/23/2017 F T 13 0.021 FQ y 

Silicon rng/L 08/23/2017 F T 6.1 0.0097 FQ y 



Groundwater Quality Data by Location For Site TUBO·t, Tuba City Disposal Site 
Location: '1422 
Report Date: I 1/13/2017 

Parameter Units 
Sample Sample 

Fraction Resuit Date Type 

Sodium mg/L 08/23/2017 F T 96 

Specific Conductance uS/cm 08/23/2017 F N 483 

Strontium mg/L 08/23/2017 F T 0.1 

Sulfate 1119/L 08/23/2017 F N 40 

Temperature C 08/23/2017 F N 17.96 

Total Dissolved Solids mg/L 08/23/2017 F N 260 

Turbidity NTU 08/23/2017 F N 6.05 

Uranium mg/L 08/23/2017 F T 0.0052 

Vanadium rng/L 08/23/2017 F T 0.0014 

Uncertainty MDC/MDL Lab Data aA 

0.047 FQ y 

FQ y 

0.00026 FQ y 

0.15 FQ y 

FQ y 

FQ y 

FQ y 

0.000012 FQ y 

0.00058 J FQ y 



- ------ ------------------

Groundwater Quality Data by Location For Site TUBO·I, Tuba City Disposal Site 
Location: '1423 
Report Dale: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/23/2017 F N 98 

Ammonia Total as N rng/L 08123/2017 F N 0.1 

Arsenic mg/L 08/23/2017 F T 0.0025 

Calcium mg/L 08/23/2017 F T 28 

Chloride rng/L 08123/2017 F I~ 18 

Dissolved Oxygen mg/L 08/23/2017 F N 0.72 

Iron rng/L 08/23/2017 F T 0.19 

Magnesium mg/L 08/23/2017 F T 5.8 

Manganese mg/L 08123/2017 F T 0.11 

Molybdenum mg/L 08/23/2017 F T 0.021 

Nitrate + Nitrite as Nitrogen mg/L 08/23/2017 F N 0.29 

Oxidation Reduction 
rnV 08/23/2017 F N -100 

Potential 

pH SU 08/23/2017 F N 7.53 

Potassium rng/L 08/23/2017 F T 2.2 

Selenium mg/L 08123/2017 F T 0.00066 

Silica mgll 08/23/2017 F T 10 

Silicon mg/L 0812312017 F T 4.8 

Ui1certainty MDC/MDL Lab Data 

FQ 

0.03 u FQ 

0.00012 FQ 

0.024 FQ 

0.06 FQ 

FQ 

0.0067 FQ 

0.03 FQ 

0.00024 FQ 

0.00032 FQ 

0.003 FQ 

FQ 

FQ 

0.052 FQ 

0.00066 u FQ 

0.021 FQ 

0.0097 FQ 

QA 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 



Groundwater Quality Data by Location For Site TUB01,Tuba City Disposal Site 
Location: NMW-1A 
Report Date: 11/13/2017 

Parameter Units. Sample Sample 
Fradion Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/23/2017 F N 78 

Ammonia Total as N mg/L 08/23/2017 F N 0.1 

Arsenic mg/L 08/23/2017 F T 0.0019 

Calcium rng/L 08/23/2017 F T 35 

Chloride mg/L 08/23/2017 F N 11 

Dissolved Oxygen rng/L 08/23/2017 F N 7.81 

Iron mg/L 08/23/2017 F T 0.0067 

Magnesium mg/L 08/23/2017 F T 5.8 

Manganese mg/L 08/23/2017 F T 0.00024 

Molybdenum mg/L 08/23/2017 F T 0.00036 

Nitrate + Nitrite as Nitrogen mg/L 08/23/2017 F N 3.2 

Oxidation Reduction 
mV 08/23/2017 F N 51.1 

Potential 

pH SU 08/23/2017 F N 7.80 

Potassium mg/L 08/23/2017 F T 1.3 

Selenium mg/L 08/23/2017 F T 0.0014 

Silica mg/L 08/23/2017 F T 11 

Silicon mg/L 08/23/2017 F T 5.3 

uncertainty MDC/MDL Lab Data QA 

F y 

0.03 u F y 

0.00012 F y 

0.024 F y 

0.06 F y 

F y 

0.0067 u F y 

0.03 F y 

0.00024 u F y 

0.00032 J F y 

0.03 F y 

F y 

F y 

0.052 F y 

0.00066 F y 

0.021 F y 

0.0097 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-1A 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Sodium mg/L 08/23/2017 F T 10 

Specific Conductance uS/cm 08/23/2017 F N 270 

Strontium mg/L 08/23/2017 F T 0.3 

Sulfate mg/L 08/23/2017 F N 15 

Temperature C 08/23/2017 F N 20.10 

Total Dissolved Solids . mg/L 08/23/2017 F N 150 

Turbidity NTU 08/23/2017 F N 1.27 

Uranium mg/L 08/23/2017 F T 0.0014 

Vanadium mg/L 08/23/2017 F T 0.011 

Uncertainty MDC/MDL Lab bata QA 

0.047 F y 

F y 

0.00026 F y 

0.15 F y 

F y 

F y 

F y 

0.000012 F y 

0.00058 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-2A 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/24/2017 F N 75 

Ammonia Total as N mg/L 08/24/2017 F N 0.1 

Arsenic mg/L 08/24/2017 F T 0.0021 

Calcium rng/L 08/24/2017 F T 32 

Chloride rng/L 08/24/2017 F N 9 

Dissolved Oxygen rng/L 08/24/2017 F N 7.69 

Iron mg/L 08/24/2017 F T 0.043 

Magnesium mg/L 08/24/2017 F T 5.3 

Manganese mg/L 08/24/2017 F T 0.00024 

Molybdenum mg/L 08/24/2017 F T 0.00034 

Nitrate + Nitrite as Nitrogen mg/L 08/24/2017 F N 3 

Oxidation Reduction 
mV 08/24/2017 F N 121.9 

Potential 

pH SU 08/24/2017 F N 7.71 

Potassium mg/L 08/24/2017 F T 1.4 

Selenium mg/L 08/24/2017 F T 0.0013 

Silica mg/L 08/24/2017 F T 11 

Silicon mg/L 08/24/2017 F T 5.1 

Uncertainty MDC/MDL Lab Data QA 

FQ y 

0.03 u FQ Y: 

0.00012 FQ y 

0.024 FQ y 

0.06 FQ y 

FQ y 

0.0067 "J FQU y 

0.03 FQ y 

0.00024 u FQ y 

0.00032 J FQ y 

0.03 FQ y 

FQ y 

FQ y 

0.052 FQ y 

0.00066 FQ y 

0.021 FQ y 

0.0097 FQ y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-2A 
Report Date: 11/13/2017 

Parameter· Units Sample Sample. 
Fraction Result Date Type 

Sodium mg/L 08/24/2017 F T 12 

Specific Conductance uS/cm 08/24/2017 F N 265 

Strontium mg/L 08/24/2017 F T 0.31 

Sulfate mg/L 08/24/2017 F N 12 

Temperature C 08/24/2017 F N 16.37 

Total Dissolved Solids mg/L 08/24/2017 F N 160 

Turbidity NTU 08/24/2017 F N 1.48 

Uranium mg/L 08/24/2017 F T 0.0013 

Vanadium mg/L 08/24/2017 F T 0.01 

uncertainty MDC/MDL Lab Data CiA 

0.047 FQ y 

FQ y 

0.00026 FQ y 

0.15 FQ y 

FQ y 

FQ y 

FQ y 

0.000012 FQ y 

0.00058 FQ y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-3A 
Report Date: 11/13/2017 

Parameter Units Sample Sample 
Fraction Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/24/2017 F N 91 

Ammonia Total as N mg/L 08/24/2017 F N 0.1 

Arsenic mg/L 08/24/2017 F T 0.0021 

Calcium mg/L 08/24/2017 F T 32 

Chloride mg/L 08/24/2017 F N 8.6 

Dissolved Oxygen mg/L 08/24/2017 F N 7.33 

Iron mg/L 08/24/2017 F T 0.0067 

Magnesium mg/L 08/24/2017 F T 5.8 

Manganese mg/L 08/24/2017 F T 0.00024 

Molybdenum mg/L 08/24/2017 F T 0.00038 

Nitrate + Nitrite as Nitrogen mg/L 08/24/2017 F N 3 

Oxidation Reduction 
mV 08/24/2017 F N 119.0 

Potential 

pH SU 08/24/2017 F N 7.84 

Potassium mg/L 08/24/2017 F T 1.4 

Selenium mg/L 08/24/2017 F T 0.0009 

Silica mg/L 08/24/2017 F T 11 

Silicon mg/L 08/24/2017 F T 5.2 

uncertainty MDC/MDL Lab Data QA 

F. y 

0.03 u F y 

0.00012 F y 

0.024 F y 

0.06 F y 

F y 

0.0067 u F y 

0.03 F y 

0.00024 u F y 

0.00032 J F y 

0.03 F y 

F y 

F y 

0.052 F y 

0.00066 J F y 

0.021 F y 

0.0097 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-3A 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Sodium mg/L 08/24/2017 F T 10 

Specific Conductance uS/cm 08/24/2017 F N 276 

Strontium mg/L 08/24/2017 F T 0.37 

Sulfate mg/L 08/24/2017 F N 12 

Temperature C 08/24/2017 F N 18.70 

Total Dissolved Solids mg/L 08/24/2017 F N 110 

Turbidity NTU 08/24/2017 F N 0.96 

Uranium mg/L 08/24/2017 F. T 0.0011 

Vanadium. mg/L 08/24/2017 F T 0.01 

uncertainty MDCiMbL Lab Data QA 

0.047 F y 

F y 

0.00026 F y 

0.15 F y 

F y 

F y 

F y 

0.000012 F y 

0.00058 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-4A 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Resuit 
Date Type 

Alkalinity, Total (As CaC03) mg/L 08/24/2017 F N 82 

Ammonia Total as N mg/L 08/24/2017 F N 0.1 

Ammonia Total as N mg/L · 08/24/2017 D N 0.1 

Arsenic mg/L 08/24/2017 F T 0.002 

Arsenic mg/L 08/24/2017 D T 0.0019 

Calcium mg/L 08/24/2017 F T 32 

Calcium mg/L 08/24/2017 D T 32 

Chloride mg/L 08/24/2017 F N 9.3 

Chloride mg/L 08/24/2017 D N 9.2 

Dissolved Oxygen mg/L 08/24/2017 F N 7.93 

Iron mg/L 08/24/2017 F T 0.021 

Iron mg/L 08/24/2017 D T 0.035 

Magnesium mg/L 08/24/2017 F T 5.3 

Magnesium mg/L 08/24/2017 D T 5.3 

Manganese mg/L 08/24/2017 F T 0.0065 

Manganese mg/L 08/24/2017 D T 0.00098 

Molybdenum mg/L 08/24/2017 F T 0.00032 

Uncertainty IVIDC/MDL Lab Data QA 

F y 

0.03 u F y 

0.03 u F y 

0.00012 F y 

0.00012 F y 

0.024 F y 

0.024 F y 

0.06 F y 

0.06 F y 

F y 

0.0067 J FU y 

0.0067 J FU y 

0.03 F y 

0.03 F y 

0.00024 F y 

0.00024 J F y 

0.00032 u F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-4A 
Report Date: t t /13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Molybdenum mg/L 08/24/2017 D T 0.00032 

Nitrate + Nitrite as Nitrogen mg/L 08/24/2017 F N 4.2 

Nitrate + Nitrite as Nitrogen mg/L 08/24/2017 D N 3.4 

Oxidation Reduction 
mV 08/24/2017 F N 114.2 Potential 

pH SU 08/24/2017 F N 7.84 

Potassium mg/L 08/24/2017 F T 1.9 

Potassium mg/L 08/24/2017 D T 1.8 

Selenium mg/L 08/24/2017 F T 0.00092 

Selenium mg/L 08/24/2017 D T 0.0012 

Silica mg/L 08/24/2017 F T 10 

Silica mg/L 08/24/2017 D T 10 

Silicon mg/L 08/24/2017 F T 4.7 

Silicon mg/L 08/24/2017 D T 4.7 

Sodium mg/L 08/24/2017 F T 11 

Sodium mg/L 08/24/2017 D T 11 

Specific Conductance uS/cm 08/24/2017 F N 266 

Strontium mg/L 08/24/2017 F T 0.29 

Uncertainty MDC/MDL Lab Data QA 

0.00032 u F y 

0.03 FJ y 

0.03 FJ y 

F y 

F y 

0.052 F -y 

0.052 F y 

0.00066 J F y 

0.00066 F y 

0.021 F y 

0.021 F y 

0.0097 F y 

0.0097 F y 

0.047 F y 

0.047 F y 

F y 

0.00026 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-4A 
Report Date: 11/13/2017 

Parameter Units Sample Sample 
Fractio11 Rest.iii Date Type 

Strontium mg/L 08/24/2017 D T 0.29 

Sulfate mg/L 08/24/2017 F N 13 

Sulfate mg/L 08/24/2017 D N 13 

Temperature C 08/24/2017 F N 17.42 

Total Dissolved Solids mg/L 08/24/2017. F N 90 

Total Dissolved Solids mg/L 08/24/2017 D N 130 

Turbidity NTU 08/24/2017 F N 0.95 

Uranium mg/L 08/24/2017 F T 0.0011 

Uranium mg/L 08/24/2017 D T 0.0012 

Vanadium mg/L 08/24/2017 F T 0.01 

Vanadium mg/L 08/24/2017 D T 0.011 

Uricertai11ty MDC/MDL Lab Data QA 

0.00026 F y 

0.15 F y 

0.15 F y 

F y 

F y 

F y 

F y 

0.000012 F y 

0.000012 F y 

0.00058 F y 

0.00058 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-6S 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/23/2017 F N 77 

Ammonia Total as N mg/L 08/23/2017 F N 0.1 

Arsenic mg/L 08/23/2017 F T 0.0013 

Calcium mg/L 08/23/2017 F T .38 

Chloride mg/L 08/23/2017 F N 13 

Dissolved Oxygen mg/L 08/23/2017 F N 7.19 

Iron mg/L 08/23/2017 F T 0.0067 

Magnesium mg/L 08/23/2017 F T 6.2 

Manganese mg/L 08/23/2017 F T 0.0024 

Molybdenum mg/L 08/23/2017 F T 0.00036 

Nitrate + Nitrite as Nitrogen mg/L 08/23/2017 F N 3.4 

Oxidation Reduction 
mV 08/23/2017 i= N 49.0 

Potential 

pH SU 08/23/2017 F N 7.65 

Potassium mg/L 08/23/2017 F T 1.5 

Selenium mg/L 08/23/2017 F T 0.0018 

Silica mg/L 08/23/2017 F T 12 

Silicon mg/L 08/23/2017 F T 5.5 

Uncertainty MDC/MDL Lab Data QA 

FQ y 

0.03 u FQ y 

0.00012 FQ y 

0.024 FQ y 

0.06 FQ y 

FQ y 

0.0067 u FQ y 

0.03 FQ y 

0.00024 J FQ y 

0.00032 J FQ y 

0.03 FQ y 

FQ y 

FQ y 

0.052 FQ y 

0.00066 FQ y 

0.021 FQ y 

0.0097 FQ y 



Groundwater Quality Data ,by location For Site TUB01, Tuba City Disposal Site 
Location: NMW-6S 
Report Date: ·11 /13/2017 

Parameter Units 
Sample Sample 

Fraction Resliit Date Type 

Sodium mg/L 08/23/2017 F T 95 

Specific Conductance uS/cm 08/23/2017 F N 282 

Strontium mg/L 08/23/2017 F T 0.32 

Sulfate mg/L 08/23/2017 F N 19 

Temperature C 08/23/2017 F N 17.45 

Total Dissolved Solids mg/L 08/23/2017 F N 170 

Turbidity NTU 08/23/2017 F N 2.20 

Uranium mg/L 08/23/2017 F T 0.0012 

Vanadium mg/L 08/23/2017 F T 0.0089 

Uncertainty MDC/MDL Lab Data QA 

0.047 FQ y 

FQ y 

0.00026 FQ y 

0.15 FQ y 

FQ y 

FQ y 

FQ y 

0.000012 FQ y 

0.00058 FQ y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-70 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/23/2017 F N 40 

Ammonia Total as N mg/L 08/23/2017 F N 0.1 

Arsenic mg/L 08/23/2017 F T 0.0025 

Calcium mg/L 08/23/2017 F T 28 

Chloride mg/L 08/23/2017 F N 7.7 

Dissolved Oxygen mg/L 08/23/2017 F N 5.68 

Iron mg/L 08/23/2017 F T 0.0067 

Magnesium mg/L 08/23/2017 F T 5.1 

Manganese mg/L 08/23/2017 F T 0.0022 

Molybdenum mg/L 08/23/2017 F T 0.00032 

Nitrate + Nitrite as Nitrogen mg/L 08/23/2017 F N 3 

Oxidation Reduction 
mV 08/23/2017 F N 54.4 

Potential 

pH SU 08/23/2017 F N 7.44 

Potassium mg/L 08/23/2017 F T 1.4 

Selenium mg/L 08/23/2017 F T 0.0011 

Silica mg/L 08/23/2017 F T 12 

Silicon mg/L 08/23/2017 F T 5.7 

Uncertainty MDC/MDL Lab Data QA 

FQ y 

0.03 u FQ y 

0.00012 FQ y 

0.024 FQ y 

0.06 FQ y 

FQ y 

0.0067 u FQ y 

0.03 FQ y 

0.00024 J FQ y 

0.00032 u FQ y 

0.03 FQ y 

FQ y 

FQ y 

0.052 FQ y 

0.00066 FQ y 

0.021 FQ y 

0.0097 FQ y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-7D 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Sodium mg/L 08/23/2017 F T 5.6 

Specific Conductance uS/cm 08/23/2017 F N 213 

Strontium mg/L 08/23/2017 F T 0.46 

Sulfate mg/L 08/23/2017 F N 11 

Temperature C 08/23/2017 F N 19.41 

Total Dissolved Solids mg/L 08/23/2017 F N 110 

Turbidity NTU 08/23/2017 F N 3.04 

Uranium mg/L 08/23/2017 F T 0.00083 

Vanadium mg/L 08/23/2017 F T 0.01 

Lincertairity MDC/MDL Lab Data QA 

0.047 FQ y 

FQ y 

0.00026 FQ y 

0.15 FQ y 

FQ y 

FQ y 

FQ y 

0.000012 FQ y 

0.00058 FQ y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-8S 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/24/2017 F N 75 

Ammonia Total as N mg/L 08/24/2017 F N 0.1 

Arsenic mg/L 08/24/2017 F T 0.002 

Calcium mg/L 08/24/2017 F T 32 

Chloride mg/L 08/24/2017 F N 11 

Dissolved Oxygen mg/L 08/24/2017 F N 8.14 

Iron mg/L 08/24/2017 F T 0.13 

Magnesium mg/L 08/24/2017 F T 5.2 

Manganese mg/L 08/24/2017 F T 0.00024 

Molybdenum mg/L 08/24/2017 F T 0.00032 

Nitrate + Nitrite as Nitrogen mg/L 08/24/2017 F N 3.3 

Oxidation Reduction 
mV 08/24/2017 F N 95.1 Potential 

pH SU 08/24/2017 F N 7.65 

Potassium mg/L 08/24/2017 F T 1.8 

Selenium mg/L 08/24/2017 F T 0.0012 

Silica mg/L 08/24/2017 F T 10 

Silicon mg/L 08/24/2017 F T 4.7 

uncertainty MDC/MDL Lab Data QA 

F y 

0.03 u F y 

0.00012 F y 

0.024 F y 

0.06 F y 

F y 

0.0067 FU y 

0.03 F y 

0.00024. u F y 

0.00032 u F y 

0.03 F y 

F y 

F y 

0.052 F y 

0.00066 F y 

0.021 F y 

0.0097 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW-BS 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Resi.i1t Date type 

Sodium mg/L 08/24/2017 F T 11 

Specific Conductance uS/cm 08/24/2017 F N 267 

Strontium mg/L 08/24/2017 F T 0.27 

Sulfate mg/L 08/24/2017 F N 14 

Temperature C 08/24/2017 F N 17.79 

Total Dissolved Solids mg/L 08/24/2017 F N 90 

Turbidity NTU 08/24/2017 F N 1.19 

Uranium mg/L 08/24/2017 F T 0.0013 

Vanadium mg/L 08/24/2017 F T 0.011 

Uncertainty MDC/MDL Lab Data QA 

0.047 F y 

F y 

0.00026 F y 

0.15 F y 

F y 

F y 

F y 

0.000012 F y 

0.00058 F y 



Groundwater Quality Data by Location For Site TUB01, Tuba City Disposal Site 
Location: NMW~9D 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Alkalinity, Total (As CaC03) mg/L 08/24/2017 F N 84 

Ammonia Total as N mg/L 08/24/2017 F N 0.1 

Arsenic mg/L 08/24/2017 F T 0.00068 

Calcium mg/L 08/24/2017 F T 31 

Chloride mg/L 08/24/2017 F N 10 

Dissolved Oxygen mg/L 08/24/2017 F N 0.74 

Iron mg/L 08/24/2017 F T 0.0067 

Magnesium mg/L 08/24/2017 F T 6.2 

Manganese mg/L 08/24/2017 F T 0.0096 . 

Molybdenum mg/L 08/24/2017 F T 0.0018 

Nitrate + Nitrite as Nitrogen mg/L 08/24/2017 F N 2.7 

Oxidation Reduction 
mV 08/24/2017 F N 109.4 

Potential 

pH SU 08/24/2017 F N 6.89 

Potassium mg/L 08/24/2017 F T 1.9 

Selenium mg/L 08/24/2017 F T 0.001 

Silica mg/L 08/24/2017 F T 11 

Silicon mg/L 08/24/2017 F T 5.2 

Uncertainty MDC/MDL Lab Data QA 

FQ y 

0.03 u FQ y 

0.00012 J FQ y 

0.024 FQ y 

0.06 FQ y 

FQ y 

0.0067 u FQ y 

0.03 FQ y 

0.00024 FQ .Y 

0.00032 J FQ y 

0.03 FQ y 

FQ y 

FQ y 

0:052 FQ y 

0.00066 FQ y 

0.021 FQ y 

0.0097 FQ y 



Groundwater Quality Data by Location For Site TUBO·I, Tuba City Disposal Site 
Location: NMW-9D 
Report Date: 11/13/2017 

Parameter Units 
Sample Sample 

Fraction Result Date Type 

Sodium mg/L 08/24/2017 F T 14 

Specific Conductance uS/cm 08/24/2017 F N 289 

Strontium mg/L 08/24/2017 F T 0.56 

Sulfate mg/L 08/24/2017 .F N 23 

Temperature C 08/24/2017 F N 18.70 

Total Dissolved Solids mg/L 08/24/2017 F N 120 

Turbidity NTU 08/24/2017 F N 1.31 

Uranium mg/L 08/24/2017 F T 0.0013 

Vanadium mg/L 08/24/2017 F T 0.0042 

Uncii!rtainty 

SAMPLE TYPE: D = Duplicate E = Equipment Blank F = Field Sample FB = Field Blank TB = Trip Blank 
FRACTION: D = Dissolved N =NA T = Total 

MDC/MDL 

0.047 

0.00026 

0.15 

0.000012 

0.00058 

MDC/MDL: MDC = Radiochemical minimum detectable concentration MDL= Non-radiochemical minimum detection limit 

LAB QUALIFIERS (details can be found in laboratory report): 
* = One or more quality control criteria failed (e.g., laboratory control sample, surrogate spike, or calibration verification recovery). 
B Blank contamination. The reported result is associated with a contaminated blank. 
D Result is from the analysis of a diluted sample. 
H Holding time was exceeded. 

Lab Data QA 

FQ y 

FQ y 

FQ y 

FQ y 

FQ y 

FQ y 

FQ y 

FQ y 

FQ y 

J The reported result is an estimated value (e.g., matrix interference was observed or the analyte was detected at a concentration outside the quantitation range). 
U Analytical result is below the MDC or MDL. 
Z Laboratory defined qualifier, see case narrative. 

DATA QUALIFIERS: 
F = Low flow sampling method used. . 
L = Less than 3 bore volumes purged prior to sampling. 
U = Parameter analyzed for, but not detected. 

QA QUALIFIER: Yes = Validated, acceptable as qualified. 

G = Possible grout contamination, pH > 9 
Q = Qualitative result due to sampling technique. 
X = Location is undefined. 

J = Estimated value 
R = Rejected, unusable result 
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ATTACHMENTB 
Time-Concentration Graphs for Nitrate, Sulfate and Uranium 

Wells NMW-lA, -2A, -3A, -4A, -SA, -6S, -7D, -8S, -9D 
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Time-Concentration (T-C) graphs for nitrate, sulfate and uranium at Well NMW-lA 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-2A 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-3A 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-4A 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-SA 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-6S 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-7D 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-8S 
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T-C graphs for nitrate, sulfate and uranium at Well NMW-9D 
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ATTACHMENT C 

Data Validation Memorandum for August 2017 Sampling Event 
Tuba City, Arizona, Disposal Site 
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To: 

From: 

CC: 

Date: 

Peter Lemke, Navarro 

Stephen Donivan, Navarro 

Janice McDonald, Navarro 

November 3, 2017 

,·· ~~: :.~'--'.~:. 

_ .... ·:.-~·!···:_//-)~·.::· . 

NAVARRO 
. . ~!f/:f3f?l-. 

Re: 
Validation of August 2017 Groundwater and Surface Water Data from Tuba 
City, Arizona, Disposal Site 

Validation of data generated from the August 201 7 groundwater and surface water sampling 
event at the Tuba City, Arizona, Disposal Site has been completed. This Level 3 validation was 
conducted according to the Standard Practice for Validation of Environmental Data 
(Environmental Procedures Catalog LMS/POL/S04325, continually updated). 

The samples were submitted for analyses identified by Task Code TUBOl-01.1708001. Planned 
monitoring locations are shown in the Sampling and Analysis Work Order (Enclosure 1). 
Samples were collected at 85 of the 90 planned locations. See the Trip Report (Enclosure 2) for 
additional details. 

All environmental data from this sampling event are considered validated and available for use. 
Site data are available for viewing with dynamic mapping via the GEMS (Geospatial 
Environmental Mapping System) website at http://gems.lm.doe.gov/#. The Data Assessment 
Summary (Enclosure 3) includes documentation of the validation. An assessment of anomalous 
data is included in Enclosure 4. Summaries of Enclosures 3 and 4 are presented below. 

Sampling. and Analysis Work Order (Enclosure 1) 

Trip Report (Enclosure 2) 

Data Assessment Summary (Enclosure 3) 

Ver(fication of Field Activities 

The field activities and field data were reviewed and the review documented on Field 
Verification Checklists. It was noted that alkalinity was not measured at location 0281 and all 
stability criteria was not met at location 0901. 

Laboratory Pe1formance Assessment 

Most laboratory analytical quality control criteria were met, as documented in the Laboratory 
Performance Assessment. Many of the iron results were qualified as not detected because the 
iron concentration was less than five times the associated blank concentration. 



Peter Lemke 
November 13,2017 
Page2 

Assessment of Field Quality Control Samples 

An assessment of field quality control samples was conducted. Duplicate samples were collected 
from locations 0252, 0684, 0910, 0932, and NMW-4A. 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. The duplicate results met the criteria with the following exception. 
The RPD for nitrate/nitrite as Nat location NMW-4A was greater than 20 percent. The 
associated nitrate/nitrite as N results for this location are qualified with a "J" flag as estimated 
values. · 

Assessment of Anomalous Data (Enclosure 4) 

Data were identified as potentially anomalous for 19 results (see the Data Validation Outliers 
Report, Enclosure 4). Notable were the chloride and sulfate results for location 0264. These data 
also resulted in a charge balance of 44.2% indicating that an analytical error is likely. While 
screening the anions aliquot of chloride and sulfate concentrations from this location, the analyst 
noted that the analyte concentrations observed in the anions aliquot were not in agreement with 
the analyte concentrations in the metals aliquot. It was concluded that the anions aliquot 
submitted for this location had been mislabeled in the field. The chloride and sulfate results for 
this location are qualified with an "R" flag as rejected because the identity of the sample could 
not be assured. 

Further review of the data for the remaining outliers did not indicate any laboratory errors. 
Potential anomalies in the field parameters were also examined. The alkalinity value of 
832 mg/L recorded for location 0688 is much greater than the historical maximum of 128 mg/L. 
This value likely contributed to the cation/anion balance of 49.5%. The alkalinity result for this 
location is qualified with an "R" flag as rejected. 

Enclosures ( 4) 



Enclosure 1 
Sampling and Analysis Work Order 
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August 1, 2017 

U.S. Department of Energy 
Office of Legacy Management 
ATTN: Richard Bush 
Site Manger 
2597 Legacy Way 
Grand Junction, CO 81503 

Navarro Research and Engineering, Inc. 

Task Assig:mnent 103 
Control Number 17-0835 

SUBJECT: Contract No. DE-LM0000421, Navarro Research and Engineering, Inc. 
(Navarro) 
Task Assignment 103 LTS&M-UMTRCA Title I and II Sites, D&D Sites, Other 
Sites, and Other 
August 2017 Environmental Sampling at the Tuba City, Arizona, Disposal Site 

REFERENCE: Task Assignment 103, 1-103-1-02-122, Tuba City, Arizona, Disposal Site 

Dear Mr. Bush: 

The purpose of this letter is to inform you of the upcoming sampling event at Tuba City, 
Arizona. Enclosed are the map and tables specifying sample locations and analytes for 
monitoring at the Tuba City disposal site. Water quality data will be collected at this site as part 
of the routine environmental sampling currently scheduled to begin the week of August 21, 2017. 

The following lists show the monitoring wells (.with zone of completion), surface locations, and 
treatment system locations scheduled to be sampled during this event. 

Monitoring Wells* 
251 Na 271 Na 282 Na 687Na 906 Na 918 Na 943 Na 1422 Na 
252Na 272Na 283 Na 688 Na 908 Na 919Na 945 Na 1423 Na 
258 Na 273 Na 286 Na 689Na 909Na 920 Na 946Na NMW-lASs 
261 Na 274 Na 287Na 690 Na 910 Na 921 Na 947Na NMW-2ASs 
262 Na 275 Na 288 Na 691 Na 911 Na 929Na 1003 Al NI\1\V-3A Ss 
263 Na 276Na 289Na 692 Na 912Na 930 Na 1004 Al NivfW-4A Ss 
264 Na 277Na 290 Na 695 Na 913 Na 932 Na · 1006 Al NMW-6S Ss 
265 Na 278Na 683 Al 901 Na 914Na 934 Na 1007 Al NMW-7D Ss 
266 Na 279 Na 684Al · 902 Na 915 Na 940Na 1420 Nr NMW-8S Ss 
267Na 280 Na 685 Al 903 Na 916 Na 941 Na 1421 Nr NMW-9D Ss 
268 Na 281 Na 686 Na 904 Na 917Na 

*NOTE: Al= alluvium; Na = Navajo sandstone: Ss = sandstone; Nr = No recovery of data for 
classifying 

Surface Locations 
759 778 1568 1569 1570 

2597 Legacy Way. Grand Junction. CO 81503-1789 ·Telephone (970) 248-6000 • Fax (970) 248-6040 



Richard Bush 
Control Number 17-0835 
Page 2 

All samples will be collected as directed in the Sampling and Analysis P Jan for U.S. Department 
of Energy Office ofLegac_1' lvfanagement Sites. Water levels will be collected from additional 
wells on site as noted in the attachment. 

This August 2017 sampling departs from what is normally required by eliminating those 
extraction wells that are not in operation because of suspended distillation treatment. Similarly, 
treatment system locations 1202, 1205, and 1206 will not be sampled. Also, sample collection at 
a far upgradient location (0965) on Moenkopi Wash will not be conducted because the location_ 
is redundant with upgradient location 0778. 

Please contact me at (970) 248-6103 or Tim Bartlett at (970) 248-7741 if you have any 
questions. 

Sincerely, 
Digitally signed by Jeffrey D. 

~~Carman 
( }"' · -- Date: 2017.08.01 09:51:35 
V -06'00' 

Peter Lemke 
LMS Site Lead 

PL/lcg/csa 

Enclosures (3) 

cc: (electronic) 
Christine Hopper, DOE 
Christina Penna!, DOE 
Jeff Carman, Navarro 
Beverly Cook, Navarro 
·steve Donivan, Navarro 
Lauren Goodknight, Navarro 
Peter Lemke, Navarro 
Sam Marutzky, Navarro 
Diana Osborne, Navarro 
Document Determination 
EDD Delivery 
Records 
File: TUB 400.02(A) 

2597 Legacy Way - Grand Junction. CO 81503-1789 -Telephone (970) 248-6000 - Fox (970) 248-6040 

-------1 



Location 

Sampling Frequencies for Locations 
at Tuba City, Arizona 

ID Quarterly Semiannually Annually Biennially Not Sampled 

Monitoring,Wells 

251 X 
252 X 

258 X 

261 X 

262 X 

263 X 

264 X 

265 X 

266 X 

267 X 

268 X 

271 X 

272 X 

273 X 

274 X 

275 X 

276 X 

277 X 

278 X 

279 X 

280 X 

281 X 

282 X 

283 X 

284 X 

285 X 

286 X 

287 X 

288 X 

289 X 

290 X 

683 X 

684 X 

685 X 

686 X 

687 I X 

688 X 

689 I X 

690 X 

691 X 

Notes 

August 

August 

August 

August 

August 

August 

Water level only 

Water level only 

August 

August 

August 

DATA LOGGER; August 

DATA LOGGER; August 

DATA LOGGER; August 

August 

August 



Location 
ID Quarterly 

Monitoring,Wells 
692 
695 
901 
902 
903 
904 
906 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
929 
930 
932 
934 
935 
936 
938 
940 
941 
942 
943 
945 
946 
947 
948 
968 
1003 
1004 
1005 

Sampling Frequencies for Locations 
at Tuba City, Arizona 

se·miannually Annually Biennially Not Sampled 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
.x 
X 

X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

* 
* 

* 
X 

X 

* 
X 

X 
X 

X 

X 

X 
X 

X 

X 

Notes 

August 

August 

August 

August 

August 

DATA LOGGER 

DATA LOGGER 

DATA LOGGER 

August 

August 

August 

August 

August 

August 

August 

August 

August 

August 

August 

August. 

DATA LOGGER 
Converted to extraction well 

IDATA LOGGER 
Converted to extraction well 

DATA LOGGER 

DATA LOGGER 

DATA LOGGER 

DATA LOGGER; August 

August 

IDATA LOGGER; August 

August 

Water level only 

Water level only 

Water level only 



Location 
ID 

Sampling Frequencies for Locations 
at Tuba City, Arizona 

' 
Quarterly Semiannually Annually Biennially Not Sampled 

MonitoringlWells 
1006 X 

1007 X 

1008 X 

1101 '* 
1102 * 

1103 * 
1104 * 
1105 * 
1106 * 
1107 * 
1108 * 

1109 * 
1110 * 
1111 * 
1112 * 
1113 * 
1114 * 
1115 * 
1116 * 
1117 * 

1118 * 
1119 * 
1120 * 
1121 * 
1122 * 

1123 * 
1124 * 

1125 * 
1126 * 
1127 * 
1128 * 
1129 * 
1130 * 
1131 * 

1132 * 
1133 * 
1420 X 

1421 X 

1422 X 

1423 X 

Notes 
. 

Water level only 
\ 



Location 
ID Quarterly 

Monttorir,g!We/ls 
NMW-1A 

NMW-2A 

NMW-3A 

NMW-4A 

NMW-6S 

NMW-7D 

NMW-8S 

NMW-9D 

Surface:Locations 

759 

778 

1568 

1569 

1570 

Sampling Frequencies for Locations 
at Tuba City, Arizona 

Semiannually Annually Biennially Not Sampled 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x· 
X 

X 

Notes 

August; Moenkopi wash-
down gradient 

August; Moenkopi wash-at 
Jimmy Spring 

Cattle trough near 1573 & 
1574 

Evap pond - North 

Evap pond - South 

Semi-annual sampling conducted in February and August; Annual sampling conducted in August. 

Sample only active extraction wells. Coordinate with operators to confirm operating wells. 

Treatment system monitoring done independently by operators on as-needed basis. 

* Extraction well.: sample if extraction system is operating. 

'(· 



Constituent Sampling Breakdown 

Site Tuba City 

Required 
Detection Line Item 

Analyte Groundwater Surface Water Limit (mg/L) Analytical Method Code 

Approx. No. Samples/yr 143 9 

Fie/d,Measurerrents ., 
Total Alkalinity X X 

Dissolved Oxygen X 

Redox Potential X X 

pH X X 

Specific Conductance X X 

Turbidity X 

Temperature X X 

laboratory.Measurerrents ' i 
Aluminum 

Ammonia as N (NH3-N) X 0.1 EPA 350.1 WCH-A-005 

Arsenic X X 0.0001 SW-846 6020 LMM-02 

Calcium X X 5 SW-846 6010 LMM-01 

Chloride X X 0.5 SW-8469056 WCH-A-039 

Chromium 

Gross Alpha 

Gross Beta 

Iron X X 0.05 SW-846 6020 LMM-02 

Lead 

· Magnesium X X 5 SW-846 6010 LMM-01 

Manganese X X 0.005 SW-846 6010 LMM-01 

Molybdenum X X 0.003 SW-846 6020 LMM-02 

Nickel 

Nickel-63 

Nitrate + Nitrite as N (N03+N02)-N X X 0.05 EPA353.1 WCH-A-022 

Potassium X X 1 SW-846 6010 LMM-01 

Radium-226 

Radium-228 

Selenium x. X 0.0001 SW-846 6020 LMM-02 

SIiica X 0.2 SW-8466010 LMM-01 

Sodium X X 1 SW-846 6010 LMM-01 

Strontium X 0.2 SW-846 6010 LMM-01 

Sulfate X X -- 0.5 SW-846 9056 MIS-A-044 

Sulfide 

Total Dissolved Solids X X 10 SM2540 C WCH-A-033 

Total Organic Carbon 

Uranium X X 0.0001 SW-846 6020 LMM-02 

Vanadium X 0.0003 SW-846 6020 IMM-02 

Zinc 

Total No. of Analytes 18 14 

Note: All private well samples are to be unfiltered. The total number cf anal),les does not include field parameter.;. 



Enclosure 2 
Trip Report 



To: 

From: 

Date: 

'CC: 

Peter Lemke, Navarro 

Jeff Price, Navarro 

August 31, 2017 

Rich Bush, DOE 
Tim Bartlett, Navarro 
Steve Donivan, Navarro 
EDD Delivery 

Re: Sampling Trip Report 

Site: Tuba City, Arizona, Disposal Site 

Dates of Event: August 21-25, 2017 

Team Members: David Atkinson, Kale Carlson, Jeff Price, and Dan Sellers 

Number of Locations Sampled: Samples were collected from 85 of the 90 locations identified 
on the sampling list. 

Monitoring 
Wells 

Surface water 
locations 

Sampled 
Locations 

82 

3 

Location Specific Information: 

Location IDs I Comments 

I 
Planned Comments 
locations 

I 85 Monitoring wells 0283, 0909, and 0918 were dry. 

I 5 I Surface locations 0759 and 0778 were dry. 

1569, 1570 I Surface samples collected according to program directive TUB-2015-01. II 

QualitJ' Control Sample Cross Reference: The following are the false identifications assigned 
to the quality control samples. 

Faise 
I Sample ID True ID 

I 
Sample 

Associated Matrix 
I 

Associated 
ID Type Samples 

2186 TUB01-01.1708001-082 0932 I Duplicate Groundwater I N/A 
2187 TUB01-01-1708001-083 0252 ! Duolicate Groundwater ! N/A 
2188 TUB01-01-1708001-084 0684 I Duplicate Groundwater I N/A 
2189 TUB01-01-1708001-085 NMW-4A I Duplicate Groundwater I N/A 
2190 TU 801-01-1708001-086 I 0910 ! Duplicate I Groundwater i NA 

Task Code Assigned: Samples were assigned to TUBO 1-01.1708001. Field data sheets can be 
found in \\crow\sms\TUBO 1-01.1708001 \FieldData. 

Sample Shipment: Samples were delivered to ALS Laboratory by FedEx in two shipments; the 
first was from the Tuba City office on August 24, 2017, and the second from the Grand Junction 
office to on August 25, 2017. 



Peter Lemke 
August 31, 2017 
Page2 

VVater Level Measurements: Water levels were measured in all sampled wells plus a small set 
of other wells. 

Well Inspection Summary: All wells were in good condition. 

Sampling Method: Samples were collected according to the Sampling and Analysis Plan (SAP) 
for the U.S. Department of Energy Office of Legacy Management Sites (LMS/PRO/S04351, 
continually updated) and Program Directive TUB-2015-01, which directs the samplers to control 
solids from the evaporation pond by installing a filter before the flow cell. 

Field Variance: None. Samples were collected accordingto the SAP and Program Directive. 

Equipment: All equipment functioned properly. 

\Vater Level Transducers: Transducer data was downloaded and checked for accuracy at the 
following locations: TUBOl-0263, 0264, 0265, 0274, 0286, 0287, 0908, 0929, 0934, 0941, 0943, 
and 0946. Data has been verified and is being uploaded to the SEE-Pro database under Issue 
Track #13294. · 

Stakeholder/Regulatory/DOE: None. 

Institutional Controls: 
Fences, Gates, and Locks: A.ll gates were locked and in good condition. 
Signs: No issues were observed. 
Trespassing/Site Disturbances: None observed. 

Safety Issues: None. 

Maintenance Issues: None. 

Access Issues: None. 

General Infom1ation: Cell phone service is weak at the site. Consider using hand-held radios 
for communication between teams. 

Future Actions Required or Suggested: None. 

I 
I 
I 
I 

I 



-----, 

Enclosure 3 
Data Assessment Summary 



Water Sampling Field Activities Verification Checklist 

Project Tuba City, Arizona, Disposal Site 

Date(s) of Verification November 2, 2017 

1. Is the SAP the primary document directing field procedures? 

List any Program Directives or other documents, SOPs, instructions. 

2. Were the sampling locations specified in the planning documents sampled? 

Date(s) of Water Sampling 

Name of Verifier 

August22-24,2017 

Stephen Donivan 

Response 
(Yes, No, NA) 

Yes 

No 

Comments 

Work Order letter dated August 1, 2017 
Program Directive TUB-2015-01. 

Monitoring wells 0283, 0909, 0918 and surface locations 0759 
and 0778 were dry. · 

3. Were field equipment calibrations conducted as specified in the above-named 
documents? 

4. Was an operational check of the field equipment conducted daily? 

Did the operational checks meet criteria? 

5. Were the number and types (alkalinity, temperature, specific conductance, 
pH, turbidity, DO, ORP) of field measurements taken as specified? 

6. Were wells categorized correctly? 

7. Were the following conditions met when purging a Category I well: 

Was one pump/tubing volume purged prior to sampling? 

Did the water level stabilize prior to sampling? 

Did pH, specific conductance, and turbidity measurements meet criteria 

prior to sampling? 

Was the flow rate less than 500 mUmin? 

Yes Calibrations were performed on August 21, 2017. 

Yes 

Yes 

No Alkalinity was not measured at location 0281. 

Yes 

Yes 

Yes 

No The pH criteria was exceeded at location 0901. 

Yes 



·water Sampling Field Activities Verificatio1i Checklist (continued) 

8. Were the following conditions met when purging a Category II weil: 

Was the flow rate less than 500 mUmin? 

Was bne pump/tubing volume removed prior to sampling? 

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

"10. Were equipment blanks taken at a frequency of one per 20 samples that were 
collected with non-dedicated equipment? 

Response 
(Yes, No, NA) 

Yes 

Yes 

Yes 

NA 

Comments 

Duplicate samples were collected at locations 0252, 0684, 
0910, 0932, and NMW-4A. 

An equipment blank was not required. 

1 ·1. Were trip blanks prepared and included with each shipment of VOC samples? ---'-N"-A'---------------------------

12. Were the true identities of the QC samples documented? 

13. Were samples collected in the containers specified? 

14. Were samples filtered and preserved as specified? 

15. Were the number and types of samples collected as specified? 

16. Were chain of custody records completed and was sample custody 
maintained? 

17. Was all pertinent information documented on the field data sheets? 

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

19. Were water levels measured at the locations specified in the planning 
document_s? 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

The sample from location 0934 was not filtered, but marked as 
filtered on the COG form. 

Water levels were measured in all sampled wells plus a small 
set of other wells. 



Laboratory Performance Assessment 

General Information 

Task Code: 
Sample Event: 
Site(s): 
Laboratory: 
Work Order No.: 
Analysis: 
Validator: 
Review Date: 

TUBOl-011.1708001 
August 22-24, 2017 
Tuba City, Arizona 
ALS Laboratory Group, Fart Collins, Colorado 
1708561 . . 
Metals and Inorganics 
Stephen Donivan 
November 1,201 i 

This validation was performed according to "Standard Practice for Validation of Environmental 
Data" found in Appendix A of Sampling and Analysis Plan for U.S. Department of Energy 
Office of Legacy Management Sites (LMS/PRO/S04351, continually updated, 
http:// enern:v. 2:ov /lm/ downloads/ samplin2:-and-analv sis-plan-us-depaiirnent -enernv-offi ce-· 
lei:rncv-management-sites ). The procedure was applied at Level 3, Data Validation. 

This validation includes the evaluation of data quality indicators (DQis) associated with the data. 
DQis are the quantitative and qualitative descriptors that are.used to interpret the degree of 
acceptability or utility of data. Indicators of data quality include the analysis of laboratory 
control samples to assess accuracy; duplicates and replicates to assess precision; and interference 
check samples to assess bias. The DQis comparability, completeness, and sensitivity are also 
evaluated in the sections to follow. 

All analyses were successfully completed. The samples were prepared and analyzed using 
accepted procedures based on methods specified by line item code, which are listed in Table 1. 

Table 1. Analytes and Methods 

Analyte Line Item Code Prep Method Analytical Method 

Ammonia as N WCH-A-005 EPA 350.1 EPA 350.1 
Arsenic, Molybdenum, Selenium, 

LMM-02 SW-846 3005A 
SW-846 6020A 

Uranium, Vanadium EPA 200.8 
Calcium, Iron, Magnesium, Manganese, 

LMM-01 SW-846 3005A SW-846 601 OB 
Potassium, Silica, Sodium, Strontium 
Chloride, Sulfate MIS-A-045 SW-846 9056 SW-846 9056 

Nitrite + Nitrate as N WCH-A-022 EPA 353.2 EPA 353.2 

Total Dissolved Solids (TDS) WCH-A-033 EPA 160.1 EPA 160.1 

Data Qualifier Summary 

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



Table 2. Data Qualifiers 

Sample 
Location Analyte Flag I Reason Number 

1708561-1 0258 Magnesium ·J Serial dilution result 

1708561-5 0264 Chloride R Sample misidentified 

1708561-5 0264 Sulfate R Sample misidentified 

1708561-12 0275 Arsenic u Less than 5 times the method blank 

1708561-14 0277 Arsenic u Less than 5 times the method blank 

1708561-15 0279 Arsenic u Less than 5 times the method blank 

1708561-20 0288 Arsenic u Less than 5 times the method blank 

1708561-21 0289 Iron u Less than 5 times the method blank 

1708561-22 0290 Iron u Less than 5 times the method blank 

1708561-24 0684 Iron u Less than 5 times the method blank 

1708561-27 0688 Alkalinity R Anomalous data, cation/anion balance 

1708561-27 0688 Iron u Less than 5 times the method blank 

1708561-28 0689 Iron u Less than 5 times the method blank 

1708561-29 0690 Iron u Less than 5 times the method blank 

1708561-31 0692 Iron u Less than 5. times the method blank 

1708561-33 0902 Iron u Less than 5 times the method blank" 

1708561-34 0903 Iron u Less than 5 times the method blank 

1708561-35 0904 Arsenic u Less than 5 times the method blank 

1708561-38 0915 Arsenic u Less than 5 times the method blank 

1708561-39 0916 Arsenic u Less than 5 times the method blank 

1708561-40 0920 Iron u Less than 5 times the method blank 

1708561-41 0921 Arsenic j Matrix spike/spike duplicate results 

1708561-41 0921 Molybdenum j Matrix spike/spike duplicate results 

1708561-41 0921 Selenium j Matrix spike/spike duplicate results 

1708561-41 0921 Uranium j Matrix spike/spike duplicate results 

1708561-41 0921 Vanadium j Matrix spike/spike duplicate results 

1708561-61 1421 Iron u Less than 5 times the method blank 

1708561-62 1422 Iron u Less than 5 times the method blank 

1708561-64 0252 Magnesium j Serial dilution result 

1708561-68 0282 Iron u Less than 5 times the method blank 

1708561-69 0686 Iron u Less than 5 times the method blank 

1708561-72 0910 Iron u Less than 5 times the method blank 

1708561-73 0911 Iron u Less than 5 times the method blank 

1708561-73 0911 Manganese u Less than 5 times the method blank 

1708561-74 0912 Iron u Less than 5 times the method blank 

1708561-77 0919 Iron u Less than 5 times the method blank 

1708561-77 0919 Manganese u Less than 5 times the method blank 

1708561-78 0929 Iron u Less than 5 times the method blank 

1708561-80 NMW-2A Iron u Less than 5 times the method blank 

1708561-82 NMW-4A Iron u Less than 5 times the method blank 

1708561-82 NMW-4A Nitrate/Nitrite as N j Field duplicate result 

1708561-83 NMW-8S Iron u Less than 5 times the method blank 

1708561-85 0252 Iron u Less than 5 times the method blank 

1708561-86 NMW-4A Iron u Less than 5 times the method blank 

1708561-86 NMW-4A Duplicate Nitrate/Nitrite as N J Field duplicate result 



Sample Shipoimr/Receiving 

ALS Laboratory Group in Fort Collins, Colorado, received 90 samples on August 26, 2017, 
accompanied by a Chain of Custody form. Copies of the air bills were included in the receiving 
documentation. The Chain of Custody form was checked to confirm that all of the samples were 
listed with sample collection dates and times, and that signatures and dates were present 
indicating sample relinquishment and receipt. The Chain of Custody forms were complete with 
no errors or omissions. 

Preservation and Holding Times 

The sample shipments were received intact with the temperatures inside the iced coolers between 
2.8 and 3 .1 °C, which complies with requirements. All samples were received in the correct 
container types and had been preserved correctly for the requested analyses. Samples were 
analyzed within the applicable holding times. 

Detection and Quantitation Limits 

A method detection limit (MDL) is defined in 40 CFR 136 as 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 MDLs reported by the laboratory were compared to the 
required MD Ls to assess the sensitivity of the analyses and were in compliance with contractual 
requirements. 

The practical quantitation limit (PQL) for an analyte, defined as 5 times the MDL, is the lowest 
concentration that can be quantitatively measured, and is used when evaluating laboratory 
method performance in the sections below. 

Laboratorv Instrument Calibration 

Method requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the analytes of 
interest. Initial calibration verification (ICV) demonstrates that the instrument is capable of 
acceptable performance atthe beginning of the analytical run. Continuing calibration verification 
(CCV) demonstrates that the initial calibration is still valid by checking the performance of the 
instrument on a continuing basis. Initial and continuing calibration standards must be prepared 
from independent sources to ensure the validity of the calibration. All laboratory instrument 
calibrations and calibration verifications were performed correctly in accordance with the 
cited methods. 

Method EPA 160.J, TDS 
There is no initial or continuing calibration requirement associated with the determination of 
total dissolved solids. · 

Method EPA 350.1, Ammonia as N 
Calibrations were performed using five calibration standards on September 18, 2017. 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 as required by the cited method. The ICV and 
CCV checks were made at the required frequency. All calibration checks met the acceptance 
criteria. 



Method EPA 353.2, Nitrate+ Witrite as N 
Calibrations were performed using seven calibration standards on September 12-13, 2017. 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 as required by the cited method. The ICVand 
CCV checks were made at the required frequency. All calibration checks met the acceptance 
criteria. 

Method SW-846 601 OB, Metals 
Calibrations for calcium, iron, magnesium, manganese, potassium, silica, and sodium were 
performed between September 8 and 22, 201 7, using three 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 as required by the cited method. The ICV and CCV 
checks were made at the required frequency. All calibration checks met the acceptance criteria. 
Reporting limit verification checks were made at the required frequency to verify the linearity of 
the calibration curve near the PQL and all results were within the acceptance range. 

Method SW-846 6020A, Metals 
Calibrations for arsenic, molybdenum, selenium, and uranium were performed September 8, 11, 
and 13, 2017, 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 as required by the cited method. The ICV and CCV checks were made at the required 
frequency. All calibration checks met the acceptance criteria with the exception of CCV3 and 
CCV6 for arsenic and CCV9 for uranium. None of the samples associated with this task were 
bracketed by these CCV s. Reporting limit verification checks were made at the required 
frequency to verify the linearity of the calibration curve near the PQL and all results were within 
the acceptance range. Mass calibration and resolution verifications were performed at the 
beginning of each analytical run in accordance with the analytical procedure. Internal standard 
recoveries associated with requested analytes were stable and within acceptable ranges. 

Method SW-846 9056, Chloride, Sulfate 
Calibrations were performed using nine calibration standards on August 26, 2017. The 
calibration curve correlation coefficient values were greater than O. 995 and the absolute values of 
the intercepts were less than 3 times the MDL as required by the cited method. The ICV and 
CCV checks were made at the required frequency. All calibration checks met the acceptance 
criteria. 

Method and Calibration Blanks 

Method blanks are analyzed to assess any contamination that may have occurred during sample 
preparation. Calibration blanks are analyzed to assess instrument contamination prior to and 
during sample analysis. All method blank and calibration blank results associated with the 
samples were below the PQL for all analytes with the exception of CCB6 and CCB7 for arsenic. 
None of the samples associated with this task were bracketed by these CCBs. 

Inductivelv Counled Plasma Interference Check Sample Analvsis 

Interference check samples are analyzed to verify the instrumental interelement and background 
correction factors. and assess any bias due to interelement interferences. Interference check 
samples were analyzed at the required frequency with all results meeting the acceptance criteria. 



· Matrix Spike Analvsis 

Matrix spikes are aliquots of environmental samples to which a known concentration of an 
analyte has been added before analysis. Matrix spike and matrix-spike duplicate (MS/MSD) 
analysis is used to assess the performance of the method by measuring the effects of 
interferences caused by the sample matrix and.reflects the bias of the method for the particular 
matrix in question. The method 6020 analyte results for location 0921 did not meet the 
acceptance criteria. The method 6020 analyte results for this location are qualified with a "J" flag 
as estimated values. 

Laboratorv Replicate Analvsis 

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. All replicate results met these criteria, demonstrating acceptable precision. 

Laboratorv Control Samples 

Laboratory control samples (LCS) 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 LCS results were acceptable for all analysis. 

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 serial dilution data 
evaluated met the acceptance criteria with the following exception. The magnesium serial 
dilution result for samples 0252 and 0258 did not meet the acceptance criteria. The magnesium 
results for those samples 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. 

Chromatographv Peak Inte12:ration 

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

Electronic Data Deliverable (EDD) File 

The EDD file arrived on September 29, 2017. The EDD was examined to verify that the file was 
complete and in compliance with requirements. The contents of the file were compared 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. 



Anion/Cation Balance 

Environmental water should be electrically neutral. Expressed in milliequivalents per liter 
(meq/L), the sum of the anions should equal the sum of the cations. The anion/cation balance is 
calculated as the difference between the anions and cations, divided by the sum of the anions and 
cations. The anion/cation balance can be useful in finding potential errors in the analytical 
results. Typically, a charge balance ofless than 10 percent is considered acceptable. When a 
charge balance is greater than 10 percent, the associated data are closely examined for error. 
Table 3 shows the total anion and cation results from this event and the charge balance. 

Table 3. Comparison of Major Anions and Cations 

Location 
Cations Anions Charge 
{meQ/L) (meci/L) Balance(%) 

0251 2.04 -1.75 7.71 
0252 2.10 -1.88 5.64 
0258 2.96 -2.62 6.09 
0261 2.86 -2.12 14.86 
0262 70.60 -55.66 11.84 
0263 64.41 -52.50 10.19 
0264 5.29 -13.67 -44.20 
0265 47.34 -37.43 11.70 
0266 2.34 -2.06 6.24 
0267 109.83 -97.83 5.78 
0268 11.64 -9.76 8.79 
0271 2.72 -2.40 6.20 

I 0272 2.81 -2.23 11.55 
0273 5.07 -4.07 10.90 
0274 2.68 -2.30 7.51 
0275 66.11 -52.55 11.43 
0276 2.80 -2.48 6.12 

I 0277 2.77 -2.71 1.20 
I 0278 2.40 -2.78 -7.26 

0279 2.82 -2.59 4.37 
0280 2.93 -4.03 -15.75 
0281 NA NA NA 
0282 15.11 -12.13 10.92 
0286 89.65 -70.27 I 12.12 
0287 69.01 -51.34 14.68 
0288 10.84 -8.29 13.32 
0289 5.13 -4.45 7.07 
0290 37.85 -30.16 11.31 
0683 2.91 -2.87 0.72 
0684 2.81 -2.33 9.31 
0685 2.79 -2.35 8.72 
0686 · 3.82 -3.85 -0.38 
0687 3.02 -3.57 -8.46 
0688 7.39 -21.88 -49.50 

i 0689 2.56 -2.45 2.15 
0690 2.47 -2.26 4.49 

i 0691 33.72 -22.97 18.96 
0692 2.57 -3.41 -14.17 
0695 3.18 -3.90 -10.12 
0901 3.20 -3.16 0.52 

i 0902 3.37 -2.87 8.04 
!'0903 5.30 -4.46 8.59 
1
1 0904 I 7.29 -7.53 -1.60 



Location 
Cations 
(meq/L) 

0906 102.17 I 
0908 75.65 
0910 2.65 
0911 2.15 
0912 22.29 
0913 2.03 
0914 1.54 · 
0915 1.45 
0916 5.25 
0917 2.50 
0919 22.97 
0920 2.55 
0921 2.18 
.0929 3.57 
0930 10.28 
0932 4.28 
0934 103.32 
0940 170.77 
0941 84.27 
0943 3.48 
0945 4.25 
0946 2.21 
0947 2.84 
1003 23.41 
1004 5.42 
1006 2.45 
1007 2.52 
1420 5.26 
1421 5.11 
1422 4.85 
1423 3.32 

' 1568 6.65 
1569 5664.16 
1570 5705.97 

I NMW-1A 2.69 
NMW-2A 2.59 
NMW-3A 254 
NMW-4A 2.56 
NMW-6S 2.86 
NMW-70 2.10 
NMW-8S 2.55 
NMW-90 2.71 

meq/L = milliequ1valents per liter 
NA = Alkalinity was not measured 

Anions Charge 
(meq/L) Balance(%) 
-67.27 20.59 
-61.74 10.13. 
-2.11 11.35 
-1.82 8.47 
-18.26 9.93. 

-2.00 0.76 
-1.29 8.87 
-1.16 10.84 
-5.17 0.76 
-1.91 13.57 
-24.01 -2.23 
-2.59 -0.80 
-1.86 7.87 
-2.66 14.56 
-8.51 9.43 
-3.45 10.66 

-76.07 15.19 
-146.23 7.74 
-75.01 5.82 
-2.60 14.38 
-3.70 6.97 
-2.03 4.20 
-2.63 3.83 

-21.08 5.23 
-6.92 -12.18 
-1.91 12.60 
-1.84 15.57 
-4.52 7.57 
-5.15 -0.34 
-4.53 3.41 
-2.97 5.64 
-6.67 -0.17 

-5746.17 -0.72 
-5725.14 -0.17 

-2.18 10.45 
-2.00 12.77 
-2.31 4.78 · 
-2.17 8.17 
-2.30 10.76 
-1.25 25.43 
-2.10 9.62 
-2.44 5.30 

Locations 0264 and 0688 had charge balances greater than 40 percent indicating an error had 
likely occurred. For a discussion regarding these data, see the Outliers Report section below. 
There were no analytical errors identified during the review of the laboratory data associated 
with the remaining locations. 



General Data Validation Report Page 1 of 1 

Task Code: TUBD1-01.1708001 Lab Code: PAR Validator: Stephen Donivan Validation Date: 11-01-2017 

Project: Tuba City Disposal Site # Samples: 90 

Analysis Type: [Z] General Chemistry [Z] Metals D Organics D Radiochemistry 

Chain of Custody Sample 

Present: OK Signed: OK Dated: OK Integrity: OK Preservation OK Temperature: OK - -- -- -- - --

Summary 

I 
Holding Times: All analyses were completed within the applicable holding times. 

Detection Limits: The reported detection limits are equal to or below the contract required limits. 

Field Duplicates: There were 5 duplicates evaluated. 



Metals Data Validation Worksheet Pege 1 d28 

01-Nc:»2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike L.ower Upper RPO RPO Comments 
Date Type ·Recovery Dup L.imlt L.imlt Limit 

Recovery 

Arsenic SW-846 6020 09-09-2017 LCS 92.00 ·BO 120 20 

Arsenic SW-8466020 09-09-2017 LCS 93.00 '80 120 20 

Arsenic ·SW-846 6020 09-09-2017 MB All method blanks < PQL 

Arsenic SW-8466020 09-09-2017 ·MB 

Arsenic SW-846 6020 09-09-2017 MS 90.00 75 125 ·20 

Arsenic ·SW-846 6020 09-09-2017 MS 88.00 75 125 20 

Arsenic SW-8466020 09-09-2017 MSD 9000 75 125 .o 20 

Arsenic SW-846 6020 09-09-2017 MSD 92.00 75 125 ~ :20 

Arsenic SW-846 6020 09-09-2017 R ·20 

Arsenic SW-846 6020 09-09-2017 R 20 

Arsenic ·SW-846 6020 09-11-2017 LCS 91.00 80 120 20 

QC Types: LCS: Labcratay Contrd Sample MB· Method Blank MS: Matrix Spil<e MSD: Matrix Spike Dupttcete R: Replicate 

QC Checks: RPO: Relative Percent Difference 



Metals Data Validation Worksheet P09e 2d 28 

01-Nc:,,1-2017 
Project: Tuba City Disposal Stte Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPO RPO Comments 
Date Type -Recovery Dup Limit Limit Limit 

Recovery 

Arsenic SW-846 6020 09-11-2017 LCS .93.00 .80 120 20 

Arsenic SW-8466020 -09-11-2017 LCS 90.00 80 120 .20 

Arsenic SW-846 6020 09-11-2017 MB 

Arsenic SW-846 6020 ·09-11-2017 MB 

Arsenic SW-8466020 09-11-2017 MB 

Arsenic SW-8466020 09-11-2017 MS 94.00 75 125 20 

Arsenic 'SW-846 6020 ,09-11-2017 MS ·112.00 75 125 20 

Arsenic -SW-846 6020 09-11-2017 MS '92.00 ·75 125 20 

Arsenic SW-8466020 09-11-2017 MSD 92.00 75 125 2 20 

Arsenic SW-846 6020 09-11-2017 MSD 89.00 75 125 '23 20 

Arsenic .SW-846 6020 .09-11-2017 MSD ·89.00 75 125 :3 20 

Arsenic ·SW-846 6020 09-11-2017 R 20 

QC Types: LCS: Labcre.tcry Contrd Sample MB· Method Blank. MS: Matnx $:like MSD; Matrix Spike Duplicate R: Replicate 

QC Checks: RPO; R8ebve Percent Difference 



Metals Data Validation Worksheet Pope 3 c( 28 

01-NOJ-201; 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike .Lower Upper RPO RPD Comments 
Date Type Recovery Dup Limit Limit Limit 

Recovery 

Arsenic SW-846 6020 09-11-2017 R 20 

Arsenic SW-846 6020 09-11-2017 R 20 

Calcium SW-846 6010 09-06-2017 LCS 98.00 80 120 20 

Calcium SW-846 6010 09-08-2017 LCS :98.00 BO 120 20 

Calcium SW-846 6010 '09-08-2017 MB 

Calcium SW-846 6010 09-08-2017 MB 

Calcium -SW-846 6010 09-08-2017 MS ·94.00 80 120 20 

Calcium SW-846 6010 09-08-2017 MS •96.00 '80 120 20 

Calcium SW-846 6010 09-08-2017 MSD ·94.00 .80 120 :o 20 

Calcium SW-846 6010 09-08-2017 MSD '.95.00 BO 120 0 20 

Calcium SW-8466010 09-08-2017 R 4 20 

Calcium SW-846 6010 ·09-08-2017 R 20 

QC Types: LCS: Labcratcry Contrd Sample MB· Method Blank MS· Matnx SJ)fke MSD: M8trix Spi.l(e Dupliea1e R: Replicate 

QC Checks: RPD: Relative Percent Difference 



Metals Data Validation Worksheet Page 4 c( 28 

01-Ne>r2017 
Project: Tuba City Disposal Site Task Code: TUB01-01. 1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike 'Spike .Lower .Upper RPO RPO Comments 
Date Type 'Recovery Oup Limit Limit Limit 

Recovery 

Calcium SW-846 6010 09-12-2017 LCS '104.00 ·so 120 ·20 

Calcium SW-8466010 09-12-2017 MB 

Calcium SW-846 6010 09-12-2017 MS 105.00 BO 120 20 

Calcium ·SW-846 6010 09-12-2017 MSD 106.00 ·BO 120 .0 20 

Calcium SW-8466010 '09-12-2017 R 2 20 

Calcium SW-8466010 ·09-13-2017 LCS 101.00 ·BO ·120 20 

Calcium SW-8466010 09-13-2017 LCS •96.00 80 120 20 

Calcium 'SW-846 6010 09-13-2017 MB 

Calcium SW-8466010 09-13-2017 MB 

Calcium SW-846 6010 09-13-2017 MS 98.00 80 120 20 

Calcium SW-8466010 09-13-2017 MS !95.00 BO 120 20 

Calcium SW-846 6010 09-13-2017 MSD 95.00 BO 120 20 

QC Types: LCS: Labaalcry Contra Sample MB' Method Blank MS: Malnx S:,lke MSD: Matrix Spike Dupllcete R: Replicate 

QC Checks: RPO: Retative Percent Difference 

J 



Metals Data Validation Worksheet Pepe 5 d 28 

01•Nc,.,-2017 
Project: Tuba C,ty Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike .Lower ·upper RPO RPO Comments 
Date Type Recovery Dup Limit Limit Limit 

Recovery 

Calrnum SW-846 6010 09-13-2017 MSD 94.00 80 120 20 

Calcium .SW-846 6010 09-13-2017 R 0 20 

Calcium SW-8466010 "09-13-2017 R ·2 20 

Iran SW-8466010 09-08-2017 LCS 102 00 ·30 120 20 

Iran ·SW-846 6010 "09-08-2017 LCS 97.00 80 120 20 

Iran SW-846 6010 "09-08-2017 MB 

Iron .SW-846 6010 09-08-2017 MB 

Iran SW-846 6010 09-08-2017 MS .99.00 80 120 20 

Iron 'SW-846 6010 09-08-2017 MS 100.00 80 120 20 

Iron SW-846 6010 09-08-2017 MSD 103.00 80 120 4 20 

Iron SW-846 6010 09-08-2017 MSD 101.00 -80 120 20 

Iran SW-846 6010 09-08-2017 R ·20 

ac Types: LCS: Lebae.tay Coo!rd Sample MB· Method Blank MS: Matnx Spike MSD: Matrix Spike Duplicele R: Replicete 

QC Checks: RPD: Relative Percent Difference 



Metals Data Validation Worksheet Page 6 c( 28 

01-NOJ-2017 
Project: Tuba City Disposal Srte Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPO RPO Comments 
Date Type Recovery Dup Limit Limit Limit 

Recovery 

Iron :SW-846 6010 09-08-2017 R 20 

Iron SW-8466010 09-12-2017 LCS '94.00 80 120 20 

Iron SW-8466010 '09-12-2017 MS 94.00 80 120 20 

Iron SW-8466010 09-12-2017 MSD 97.00 80 ·120 3 20 

Iron SW-846 6010 09-12-2017 R 20 

Iron 'SW-846 6010 09-13-2017 LCS 105.00 80 120 20 

Iron SW-846 6010 09-13-2017 MB 

Iron 'SW-846 6010 09-13-2017 MS 95.00 BO 120 20 

Iron SW-8466010 09-13-2017 MSD 99.00 ·80 ·120 4 20 

Iron SW-8466010 09-13-2017 R 20 

Iron SW-8466010 09-15-2017 LCS 108.00 80 120 20 

Iron SW-8466010 09-15-2017 MB 

QC Types: LCS: Labaatcry Contrd Sample MB· Method Blank MS: Matnx Spike MSD: Matrix Spike Duplicate R: Replicate 

QC Checks: RPO: Rete.tive Percent Difference 



Metals Data Validation Worksheet Page 7 c:'28 

01-NOJ-2017 
Project: Tuba c,ty Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike .Lower Upper RPO RPO Comments 
Date Type Recovery Cup Limit Limit Limit 

Recovery 

Iron SW-846 6010 09-15-2017 MS 102.00 80 120 20 

Iron SW-8466010 09-15-2017 MSD 98.00 ·80 120 4 20 

Iron SW-8466010 09-15-2017 R 20 

Magnesium SW-846 6010 09-08-2017 LCS 105.00 80 120 20 

Magnesium SW-846 6010 09-08-2017 LCS ·gg_oo 80 120 20 

Magnesium SW-846 6010 09-06-2017 MB 

Magnesium .SW-846 6010 09-08-2017 MB 

Magnesium SW-846 6010 09-08-2017 MS ,105.00 80 120 20 

Magnesium SW-846 6010 09-08-2017 MS 96.00 80 120 20 

Magnesium SW-846 6010 09-08-2017 MSD 103.00 80 120 20 

Magnesium SW-846 6010 09-08-2017 MSD 94.00 80 120 2 20 

Magnesium ·SW-846 6010 09-08-2017 R 4 20 

CC Types: LCS: Lebcntcry Contrd Samo!e MB· Metho:::f Blank MS· Malrix Spike MSD: Matrix Spike Dupticele R: Replicate 

cc Checks: RPO: ReletJve Percent Difference 



Metals Data Validation Worksheet Page 8 d28 

01-NOJ-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower .Upper RPO RPO Comments 
Date Type ·Recovery Oup Limit Limit Limit 

Recovery 

Magnesium SW-8466010 09-08-2017 R .3 20 

Magnesium SW-846 6010 09-12-2017 LCS ·99.00 ·80 120 20 

Magnesium 'SW-846 6010 09-12-2017 MB 

Magnesium -SW-846 6010 09-12-2017 MS 101.00 80 120 20 

Magnesium SW-846 6010 09-12-2017 MSD 102.00 80 120 20 

Magnesium SW-8466010 09-12-2017 R 20 

Magnesium ·SW-846 6010 09-13-2017 LCS 98.00 .so 120 20 

Magnesium SW-8466010 ·09-13-2017 LCS 95.00 80 120 20 

Magnesium SW-8466010 09-13-2017 MB 

Magnesium SW-8466010 09-13-2017 MB 

Magnesium SW-846 6010 09-13-2017 MS '97.00 80 120 20 

Magnesium SW-8466010 :09-13-2017 -MS 94.00 80 120 20 

QC lypes: LCS: Lebcratcry Contrd Sample MB· Method Blank MS: Matnx $:like MSD: Matrix Spike Duplicate R: Repllcate 

QC Checks: RPO: Re:lattve Perceit Difference 



Metals Data Validation Worksheet Page 9 c<28 

01~NCN-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPO RPO Comments 
Date Type • Recovery Dup Limit Limit Limit 

Recovery 

Magnesium SW-846 6010 OS-13-2017 MSD 96.00 BO ·120 20 

Magnesium .SW-846 6010 09-13-2017 MSD 9400 BO 120 0 20 

Magnesium SW-846 6010 09-13-2017 R 20 

Magnesium SW-846 6010 09-13-2017 R 20 

Manganese SW-8466010 09-08-2017 LCS 98 00 80 120 20 

Manganese SW-846 6010 .OS-08-2017 LCS 102.00 80 120 20 

Manganese .SW-846 6010 09-08-2017 MB 

Manganese SW-846 6010 09-08-2017 MB 

Manganese· SW-8466010 09-08-2017 MS 101.00 BO 120 20 

Manganese SW-846 6010 09-08-2017 MS 104.00 80 120 20 

Manganese SW-846 6010 OS-08-2017 MSD 100.00 BO 120 0 20 

Manganese SW-846 6010 09-08-2017 MSD 107.00 80 120 3 20 

QC Types: LCS: LabcratayContrd Semple MB' Method Blank MS· Matrix Spike MSD: MatrixSpi(:e Dupl1cBle R: Rephcete 

QC Checks: RPO: Retshve Percent Difference 



Metals Data Validation Worksheet Page 10 ci28 

01-NOJ-20H 
Project: Tuba City Disposal Srte Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower .Upper RPO RPO Comments 
Date Type :Recovery Cup Limit Limit Limit 

Recovery 

Manganese SW-846 6010 09-08-2017 R 20 

Manganese ,SW-846 6010 09-08-2017 R 20 

Manganese SW-846 6010 09-142017 LCS '104.00 80 120 20 

Manganese SW-8466010 09-142017 LCS '105.00 80 120 20 

Manganese SW-846 6010 09-14-2017 MB 

Manganese SW-846 6010 :09-14-2017 ·MB 

Manganese SW-8466010 09-142017 MS '105.00 80 120 .20 

Manganese SW-846 6010 09-142017 MS '104.00 80 120 20 

Manganese SW-8466010 09-142017 ·MSD 104.00 80 120 1 20 

Manganese SW-8466010 09-142017 MSD 104.00 BO 120 1 20 

Manganese SW-846 6010 09-142017 R 20 

Manganese SW-846 6010 ·09-14-2017 R .20 

QC Types: LCS: Labaatay Contrd Sample MB' Method Blank MS: Matrix Spike MSD: Matrix Spike Duphcale R:· Retiltcete 

QC Checks: RPO: Retatlve Percent Otfterence 



I Metals Data Validation Worksheet Pape11 r:128 

01-NOl-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPD RPD Comments 
Date Type -Recovery Dup Limit Limit Limit 

Recovery 

Manganese SW-8466010 09-15-2017 LCS 106.00 80 120 20 

Manganese SW-846 6010 09-15-2017 MB 

Manganese SW-8466010 09-15-2017 MS 105.00 80 120 20 

Manganese SW-8466010 09-15-2017 MSD 107.00 ·BO 120 2 20 

Manganese SW-846 6010 09-15-2017 ·R 20 

Molybdenum SW-846 6020 09-09-2017 LCS 95.00 .80 120 20 

Molybdenum SW-8466020 09-09-2017 LCS '95.00 80 120 20 

Molybdenum SW-8466020 09-09-2017 MB 

Molybdenum SW-846 6020 09-09-2017 MB 

Molybdenum SW-846 6020 09-09-2017 MS '94.00 75 125 20 

Molybdenum SW-8466020 09-09-2017 MS 92.00 75 125 20 

Molybdenum SW-8466020 09-09-2017 MSD 94.00 75 125 0 20 

CC Types: LCS: Labaatay Cootrd Semole MB· Me:hod BIBnk MS: Malr1X Spike MSD: Matrix Spike Duplicate R: Replicate 

CC Checks: RPD: Refetive Percent Difference 



Metals Data Validation Worksheet Page 12 d28 

01·Ne>r201i 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spiki, Lower Upper RPO RPO Comments 
Date Type :Recovery Dup Limit Limit Limit 

Recovery 

Molybdenum SW-846 6020 09-09-2017 MSD 94.00 75 125 3 20 

Molybdenum SW-8466020 09-09-2017 R 20 

Molybdenum SW-846 6020 ·09-09-2017 R :20 

Molybdenum SW-846 6020 09-11-2017 LCS 189.00 80 120 20 

Molybdenum SW-8466020 09-11-2017 LCS ·95.00 80 120 .20 

Molybdenum SW-846 6020 09-11-2017 LCS 95.00 80 120 20 

Molybdenum SW-8466020 09-11-2017 ·MB 

Molybdenum ·sW-846 6020 09-11-2017 MB 

Molybdenum SW-846 6020 09-11-2017 MB 

Molybdenum SW-846 6020 09-11-2017 MS '96.00 75 125 20 

Molybdenum ·SW-846 6020 09-11-2017 MS 112.00 75 125 20 

Molybdenum .SW-846 6020 09-11-2017 MS 94.00 75 125 20 

CC Types: LCS: Labcratay Cootrd Samp!e MB· Metnod Blank MS: Malnx Spike MSD: Matrix Spike OupHce1e R: Replicate 

QC Checks: RPO· Relative Percent Difference 

I 
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01-NOl-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower .Upper RPO RPO Comments 
Date Type .Recovery Oup Limit Limit Limit 

Recovery 

Molybdenum SW-846 6020 09-11-2017 MSD 93.00 75 125 3 . 20 

Molybdenum SW-846 6020 09-11-2017 MSD 89.00 75 125 24 ·20 

Molybdenum SW-846 6020 09-11-2017 MSD 92 00 75 125 20 

· Molybdenum SW-8466020 09-11-2017 R 20 

Molybdenum SW-846 6020 09-11-2017 R 20 

Molybdenum SW-846 6020 09-11-2017 R 20 

Potassium SW-846 6010 09-08-2017 LCS 104.00 80 120 20 

Potassium SW-846 6010 09-08-2017 LCS 105.00 80 120 20 

Potassium SW-846 6010 09-08-2017 MB 

Potassium SW-846 6010 09-08-2017 MB 

Potassium SW-8466010 09-08-2017 MS 104.00 80 120 20 

Potassium SW-846 6010 09-06-2017 MS 105.00 80 120 20 

QC Types: LCS: Labaatay Coolrd Sample MB Metho::I Blank MS: MalnX Spike MSD: Matm: SpM(e Dupf1eate R: RefJIICete 

QC Checks: RPO· Relebve Percent Difference 



Metals Data Validation Worksheet Page 14 ct28 

01-Nc,.,-2017 
Project: Tuba City Disposal Site Task Code: TU801-D1.1708D01 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike ·Lower ,Upper RPO RPO Comments 
Date Type ,Recovery Cup Limit Limit Limit 

Recovery 

Potassium SW-846 6010 09-08-2017 MSD 104.00 80 120 20 

Potassium SW-846 6010 09-08-2017 MSD 103.00 80 120 2 20 

Potassium SW-8466010 09-08-2017 R 20 

Potassium SW-846 6010 09-08-2017 R .20 

Potassium SW-846 6010 '09-12-2017 LCS 100.00 80 120 20 

Potassium SW-8466010 09-12-2017 MB 

Potassium SW-846 6010 '09-12-2017 MS 103.00 80 120 20 

Potassium SW-846 6010 '09-12-2017 MSD '104.00 80 120 ,0 .20 

Potassium SW-846 6010 '09-12-2017 R 20 

Potassium SW-846 6010 09-13-2017 LCS 106.00 80 120 20 

Potassium ·SW-846 6010 09-13-2017 LCS ·111.00 80 120 20 

Potassium SW-8466010 09-13-2017 MB 

CC Types: LCS: Labaatay Cootrd Samole MB· Metnod Blank MS: Matnx Spike MSD: Matrix Spike Duphcale R: Replicate 

QC Checks: RPO: Retet1ve Percent Difference 



Metals Data Validation Worksheet Page15d:28 

01-N~2017 
Project: Tuba City Disposal Stte Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower .Upper RPO RPO Comments 
Date Type ·Recovery Cup Limit Limit Limit 

Recovery 

Potassium SW-846 6010 09-1:,.2017 MB 

Potassium SW-8466010 09-13-2017 MS 109.00 80 120 20 

Potassium SW-846 6010 09-13-2017 MS ·112.00 80 120 20 

Potassium SW-846 6010 09.1:,.2017 MSD 108.00 80 120 20 

Potassium SW-8466010 09-13-2017 MSD 114.00 80 120 20 

Potassium SW-8466010 09-13-2017 'R 20 

Potassium SW-8466010 09-13-2017 R 20 

Selenium SW-8466020 09-09-2017 LCS 97.00 80 120 :20 

Selenium SW-846 6020 09-09-2017 LCS 91.00 '80 120 20 

Selenium SW-846 6020 09-09-2017 MB 

Selenium SW-846 6020 09-09-2017 MB 

Selenium SW-846 6020 09-09-2017 MS 96.00 75 125 20 

QC Types: LCS: labcratay Cootrd Sample MB· Method Blank MS Matrix Spike MSD: Matnx Spike Duphcete R: Rec:ilica1e 

QC Checks: RPD: RelB1:1ve Percent Difference 
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01•Ne>i-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.170B001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike ·Lower Upper RPO RPO Comments 
Date Type 'Recovery Cup Limit Limit Limit 

Recovery 

Selenium SW-B466020 09-09-2017 MS 95.00 75 125 20 

Selenium SW-8466020 09-09-2017 MSD 97.00 75 125 .20 

Selenium SW-8466020 09-09-2017 MSD 94.00 75 125 20 

Selenium SW-8466020 :09-09-2017 R ·20 

Selenium SW-846 6020 '09-09-2017 R 20 

Selenium SW-8466020 09-11-2017 LCS .93.00 80 120 '20 

Selenium SW-8466020 09-11-2017 LCS '97 00 80 120 20 

Selenium SW-8466020 :09-11-2017 .LCS 93.00 .80 120 20 

Selenium SW-8466020 09-11-2017 MB 

Selenium SW-8466020 09-11-2017 MB 

Selenium SW-8466020 09-11-2017 MB 

Selenium SW-8466020 09-11-2017 MS 101.00 75 125 20 

CC Types: LCS: Labaatcry Contrd Samele MB'. Method Eliank MS: Matnx Spike MSD: Matrix Spike Duplicele R: Replicate 

QC Checks: RPD: Relative Percent Difference 



Metals Data Validation Worksheet Pege 17 ct28 

01-No;.2017 
Project: Tuba City Disposal Site iask Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPD RPD Comments 
Date iype Recovery Dup Limit Limit Limit 

Recovery 

Selenium SW-846 6020 09-11-2017 MS 116.00 75 125 20 

Selenium SW-846 6020 09-11-2017 MS 90.00 75 125 20 

Selenium SW-8466020 09-11-2017 MSD 93 00 75 125 9 20 

Selenium SW-846 6020 09-11-2017 MSD 90.00 75 125 25 20 

Selenium SW-8466020 09-11-2017 MSD 93 00 75 125 4 20 

Selenium SW-846 6020 09-11-2017 ·R 20 

Selenium SW-846 6020 09-11-2017 R 20 

Selenium SW-846 6020 09-11-2017 'R 20 

Silicon SW-846 6010 09-08-2017 LCS 105.00 80 120 20 

Silicon SW-846 6010 09-08-2017 LCS 106.00 80 120 20 

Silicon SW-846 6010 09-08-2017 MB 

Silicon SW-846 6010 09-08-2017 MB 

CC Types: LCS: LabaatcryContrd Semole MB· Methc:d BlanK MS: Matnx Spike MSO: Matrtx Spike Duplicate R: Replicate 

QC Checks: RPO: ReUlbve Percent Difference 
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01-Nc,.,-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower ,Upper RPD RPD Comments 
Date Type Recovery Cup Limit Limit Limit 

Recovery 

Silicon SW-846 6010 09-08-2017 MS 113.00 'BO 120 20 

Silicon SW-8466010 09-08-2017 MS 112.00 BO 120 20 

Silicon SW-8466010 09-08-2017 MSD 107.00 BO 120 20 

Silicon SW-8466010 09-08-2017 MSD 124.00 BO ·120 2 .20 Sample concentration > 4 times the 
.spike 

Silicon SW-846 6010 -09-08-2017 R .2 .20 

Silicon SW-8466010 '09-08-2017 R 20 

Silicon .SW-846 6010 09-12-2017 LCS 103.00 80 120 20 

Silicon SW-846 6010 09-12-2017 MB 

Silicon SW-8466010 '09-12-2017 MS 111.00 :80 120 ·20 

Silicon SW-846 6010 09-12-2017 MSD 108.00 ·so 120 20 

Silicon SW-8466010 09-12-2017 R 3 .20 

Silicon SW-8466010 09-13-2017 LCS ·100.00 .80 120 20 

QC Types: LCS: Lebcratay Cootrd Sample MB· Method Blank MS: Matnx Spike MSD: Matrix Spike Dupltcete R: Replicate 

QC Checks: RPO: RetBl:ive Percent Difference 
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01-Nc,.,r.201i 
Project: Tuba City Disposal Site Task Code: TU801-01.170B001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPO RPO Comments 
Date Type Recovery Cup Limit Limit Limit 

·Recovery 

Silicon SW-8466010 09-13-2017 LCS ·97.00 80 120 20 

Silicon SW-846 6010 09-13-2017 MB 

Silicon SW-8466010 09-13-2017 MB 

Silicon 'SW-846 6010 09-13-2017 MS 110.00 80 120 20 

Silicon SW-8466010 09-13-2017 MS 125 00 80 120 20 Sample concentration > 4 times the 
·spike 

Silicon SW-846 6010 09-13-2017 MSD 98 00 80 120 2 20 

Silicon SW-846 6010 09-13-2017 MSD 112.00 80 120 2 20 

Silicon SW-8466010 09-13-2017 R 20 

Silicon SW-846 6010 09-13-2017 R 2 20 

Sodium SW-846 6010 '09-08-2017 LCS 103.00 80 120 20 

Sodium SW-8466010 09-08-2017 LCS 104.00 ·so 120 20 

Sodium SW-846 6010 09-08-2017 MB 

CC Types: LCS: LabaatayCa,trd Sample MB· Method Blank MS: Matnx Spike MSO: Matrix Spke Duphcete R: Replicate 

QC Checks: RPO: Retative Percent Difference 
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01•NC>J-2017 
Project: Tuba City Disposal Site Task Code: TU801-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower ,Upper RPO RPD Comments 
Date Type 'Recovery Cup Limit Limit Limit 

Recovery 

Sodium SW-8466010 09-08-2017 MB 

Sodium SW-8466010 09-08-2017 MS 101.00 80 120 20 

Sodium SW-8466010 09-08-2017 MS ·106.00 80 120 .20 

I 
Sodium SW-846 6010 09-08-2017 MSD 100.00 80 120 20 

Sodium SW-846 6010 09-08-2017. MSD 103.00 80 120 2 20 

I 
Sodium SW-8466010 09-08-2017 R 10 20 

Sodium SW-8466010 09-08-2017 R 20 

Sodium .SW-846 6010 ·09-12-2017 LCS ·101.00 ,so 120 20 

Sodium SW-846 6010 09-12-2017 MB 

Sodium SW-8466010 09-12-2017 MS 104.00 80 120 20 

Sodium ·SW-846 6010 ·09-12-2017 MSD 105.00 •80 120 0 20 

Sodium ·sw-846 6010 09-12-2017 R '2 20 

QC Types: LCS: Labcratcry Conb'd Sample MB· Method BIMk MS· Matnx ~ike MSD: Matrix Spike Dupllce.te R: Replicate 

QC Checks: RPO: Rdative Percent Difference 
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01~NOJ-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.170B001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower .Upper RPD RPD Comments 
Date Type Recovery Dup Limit Limit Limit 

Recovery 

Sodium SW-8466010 09-13-2017 LCS .105.00 80 120 20 

Sodium SW-846 6010 09-13-2017 LCS 109.00 80 120 20 

Sodium SW-846 6010. 09-13-2017 MB 

Sodium SW-846 6010 09-13-2017 MB 

Sodium SW-846 6010 09-13-2017 MS 108.00 ·BO 120 20 

Sodium SW-8466010 09-13-2017 MS 111.00 80 120 20 

Sodium ·SW-846 6010 09-13-2017 MSD 107.00 80 120 .20 

Sodium SW-846 6010 09-13-2017 MSD 113.00 BO 120 20 

Sodium SW-846 6010 09-13-2017 R 20 

Sodium SW-846 6010 09-13-2017 R 0 20 

strontium SW-8466010 .09-06-2017 LCS 110.00 80 120 .20 

strontium SW-8466010 09-06-2017 LCS 10800 80 120 '20 

QC Types: LCS: Labcratcry Contrd sample MB· Method Blank MS· Matnx Spike MSD; Matrix Spike Ouphcste R" Replicate 

QC Checks: RPO: ReJehve Percent Difference 
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01-NOJ-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike ·Lower .Upper RPO RPO Comments 
Date Type ·Recovery Cup Limit Limit Limit 

Recovery 

Strontium SW-8466010 09-08-2017 MB 

strontium SW-846 6010 09-08-2017 MB 

Strontium SW-846 6010 09-06-2017 MS ·111.00 80 120 20 

strontium SW-8466010 09-06-2017 MS 103.00 :eo 120 20 

strontium SW-846 6010 09-08-2017 MSD 111.00 ·so 120 0 20 

S)rontium SW-846 6010 09-08-2017 MSD '103.00 80 120 0 20 

Strontium SW-8466010 09-08-2017 R 2 20 

Strontium SW-846 6010 09-08-2017 R 2 ·20 

Strontium SW-846 6010 09-12-2017 LCS '98.00 80 120 20 

strontium SW-846 6010 09-12-2017 MB 

strontium SW-846 6010 09-12-2017 MS .95.00 ·80 120 20 

strontium SW-8466010 .09-12-2017 MSD 100.00 80 120 .2 :20 

CC Types: LCS: Laboretay Conb'd Sample MB· MShod Blank MS: Malnx Spike MSD: Matrix Spike Duphcete R: Rephcete 

QC Checks: RPO· Rdehve Percmt Dtfference 
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01-Nc,.,-2017 
Project: Tuba City Disposal Srte Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPO RPO Comments 
Date Type Recovery Cup Limit Limit Limit 

Recovery 

Strontium SW-846£010 09-12-2017 R 20 

Strontium .SW-846 6010 09-13-2017 LCS 10000 80 120 20 

Strontium SW-8466010 09-13-2017 LCS 101 00 80 120 20 

Strontium SW-846 6010 09-13-2017 MB 

Strontium SW-846 6010 09-13-2017 MB 

Strontium SW-8466010 09-13-2017 MS 102.00 80 120 20 

Strontium SW-8466010 09-13-2017 MS 102.00 80 120 20 

Strontium SW-8466010 ·09-13-2017 MSD 99.00 80 120 20 

Strontium SW-8466010 ·09-13-2017 MSD 99.00 ·so 120 20 

Strontium SW-8466010 09-13-2017 R 20 

Strontium SW-846 6010 :09-13-2017 R 20 

Uranium SW-846 6020 09-09-2017 LCS '90.00 80 120 20 

QC Types: LCS· Labaatcry Cootrd Sample MB· Method Blank MS: Matnx Spike MSD: M8trix Spll(e Dupllcete R: Replicete 

QC Checks: RPO: Relative Percent Difference 
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Project: Tuba City Disposal Srte Task Code: TUB01-01.1708001 
01~Nc,..1-2017 

Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower .Upper RPD RPD Comments 
·Date Type 'Recovery Dup Limit Limit Limit 

Recovery 

Uranium SW-846 6020 09-09-2017 LCS .90.00 80 120 20 

Uranium SW-846 6020 09-09-2017 MB 

Uranium SW-846 6020 09-09-2017 MB 

Uranium ·sw-846 6020 09-09-2017 MS 91.00 75 125 .20 

Uranium SW-846 6020 09-09-2017 MS 94.00 75 125 20 

Uranium SW-846 6020 09-09-2017 MSD 93.00 75 125 20 

Uranium SW-846 6020 :09-09-2017 MSD :93.00 75 125 .20 

Uranium SW-846 6020 09-09-2017 R 2 20 

Uranium SW-8466020 09-09-2017 R o '20 

Uranium SW-8466020 ·09-11-2017 LCS 92.00 .80 120 .20 

Uranium SW-846 6020 09-11-2017 LCS 94.00 80 120 20 

Uranium ·sW-846 6020 :09-11-2017 LCS 94.00 ·SO ·120 :20 

QC Types: LCS: Labcratay Contrd Sample MB· Method Blank MS: Matrix Spike MSD: MatriX.Spi!(e Dupficate R: Re;ilicate 

QC Checks: RPO: Reial.Ive Percent Dtffe"ence 

I 
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01•N().l-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPO RPO Comments 
Date Type Recovery Dup Limit Limit Limit 

Recovery 

Uranium SW-8466020 09-11-2017 MB 

Uranium SW,846 6020 09-11-2017 MB 

Uranium SW-846 6020 09-11-2017 MB 

Uranium SW-846 6020 09-11-2017 MS 98.00 75 125 20 

Uranium SW-846 6020 09-11-2017 MS 123.00 75 125 20 

Uranium SW-846 6020 09-.11-2017 MS 94.00 75 125 20 

Uranium -SW-846 6020 09-11-2017 MSD ·96 DO 75 125 2 20 

Uranium SW-846 6020 09-11-2017 MSD 90.00 75 125 .22 20 

Uranium SW-846 6020 09-11-2017 MSD 92.00 75 125 20 

Uranium SW-846 6020 09-11-2017 R 4 20 

Uranium SW-846 6020 09-11-2017 R 3 20 

Uranium ·SW-846 6020 09-11-2017 R 5 20 

ac Types: LCS; Labaatcry Contrd Sample MB· Methcxl Blank MS: Matnx Spike MSD: Matrix Spike Dupllcete R: Replicate 

I ac Checks: RPD: Relative Percent mneren7e 

I 
I 
i 
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01-No;-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower Upper RPO RPO Comments 
Date Type ·Recovery Dup Limit Limit Limit 

Recovery 

Vanadium SW-8466020 09-09-2017 LCS .93.00 '80 120 20 

Vanadium SW-8466020 09-09-2017 LCS 94.00 80 120 20 

Vanadium SW-846 6020 09-09-2017 MB 

Vanadium SW-8466020 09-09-2017 MB 

Vanadium SW-846 6020 09-09-2017 MS .92.00 75 125 20 

Vanadium ,SW-846 6020 '09-09-2017 MS •90.00 75 125 20 

Vanadium SW-846 6020 09-09-2017 MSD ·91.00 75 125 ·1 .20 

Vanadium 'SW-846 6020 09-09-2017 MSD ,92.00 75 125 2 20 

Vanadium SW-846 6020 .09-09-2017 R ·20 

Vanadium ·SW-846 6020 09-09-2017 R .20 

Vanadium SW-846 6020 09-11-2017 LCS 89.00 80 120 20 

Vanadium .SW-846 6020 09-11-2017 LCS 91.00 80 120 20 

ac Types: LCS: Labcratcry contrd Sample MB· Method Blank MS: Matnx Spike MSD: Matrix Spike: Duphcme R: Replicate 

QC Checks: RPO: Relahve Percent Difference 
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01MN().L2017 
Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Lower 'Upper RPO RPO Comments 
Date Type 'Recovery Dup Limit Limit Limit 

Recovery 

Vanadium SW-846 6020 09-11-2017 LCS 91.00 80 120 20 

Vanadium SW-8466020 09-11-2017 MB 

Vanadium SW-8466020 09-11-2017 MB 

Vanadium SW-846 6020 09-11-2017 MB 

Vanadium SW-8466020 09-11-2017 MS 92.00 75 125 20 

Vanadium SW-846 6020 09-11-2017 MS 110.00 75 125 20 

Vanadium ·SW-846 6020 09-11-2017 MS ·89.00 75 125 20 

Vanadium SW-846 6020 '09-11-2017 MSD 90.00 75 125 3 20 

Vanadium :sw-846 6020 09-11-2017 MSD 86.00 75 125 2~ 20 

Vanadium SW-846 6020 '09-11-2017 MSD 89.00 75 125 20 

Vanadium SW-846 6020 09-11-2017 R 20 

Vanadium ·sw-846 so20 09-11-2017 R 20 

QC Types: LCS: Labcratay Control Sample MB· Method Blank MS: Matnx Spike MSD· Matrix Spj(e Duphcete R: Retibclll:e 

CC Checks: RPO: Relative Percent Dtfterence 



Project: Tuba City Disposal Site 

Analyte Method 

Metals Data Validation Worksheet 

Task Code: TUB01-01.1708001 Lab Code: PAR 

Analysis 
Date 

QC Spike Spike Lower ,Upper RPO RPO 
Type · Recovery Dup Limit Limit Limit 

Recovery 

Vanadium SW-846 6020 09-11-2017 R 20 

QC Types: LCS: Labcratay Cootrd Sarrip!e MB· Metho:I Blank MS: Matrix Spike MSD: Matrix Splk:e Duplicate R: Replicate 

QC Checks: RPO: Relative Percent Difference 

Page 28 c(28 

Comments 
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01-NOY-2017 
Project: Tuba City Disposal Srte Task Code: TU801-01.1708001. Lab Code: PAR 

Analyte Meth.ad Analys1S cc Spike Spike Cup Lav.er Upper RPD RPO Comments 
Date TYP• Recovery Recovery Llm11 Limit Limit 

AA"lmonia Td:al e.s N EPA350.1 ·09-18-2017 LCS 103.00 90 110 20 

.Ammaua T d:al es N EPA350.1 09-18-2017 LCS 103.00 90 110 .20 

.6lmlonia T ct SI as N EPA350.1 09-18-2017 LCS 103.00 ·90 110 20 

Nnma11a Tctal as N EPA350.1 09-18-2017 LCS 103.00 90 110 20 

Jvnmooia T ctal as N EPA350 1 09-18-2017 LCS 10200 90 110 20 

AATil«lia T ctal as N EPA350.1 09-18-2017 MB ·MB< MDL 

.Ammonia T c:tal as N EPA350.1 09-18-2017 ·MB MB< MDL 

.Arrmonia T ctal as N EPA350.1 ·09-18-2017 MB MB<MDL 

Mmon1a T d:al es N EPA350.1 09-18-2017 MB MB<MDL 

Jvnmonia T d:al as N EPA350.1 09-18-2017 MB MB< MDL 

.Ammcrna T ctal es N EPA350.1 09-18-2017 MS 94.00 75 125· 20 

M'mOOia T ctel as N EPA350.1 09-18-2017 MS 92.00 75 125 20 

A'Tmonia T eta! as N EPA350.1 •09-18-2017 MS 102.00 75 125 20 

Ammonia T ctal as N 'EPA350.1 09-18-2017 MS 105.00 75 1:!5 20 

AA'lmonia T ctel as N EPA350.1 09-18-2017 MS 112.00 75 125 20 

AA'lmonia T ctal es N EPA3501 09-18-2017 MSD 11300 75 125 20 

.Arrmon1a Taal as N .EPA350.1 ,09-18-2017 MSD 105.00 ·75 125 ·20 

Artmonia T d:81 as N 'EPA350.1 09-18-2017 MSD 103.00 75 ·125 1. 20 

.Ammonia T d:el as N EPAJS0.1 · 09-16-2017 MSD 93.00 75 125 ·20 

Ammonia T ctat as N EPAJS0.1 09-18-2017 MSD 95.00 75 125 20 

Chlaide &N-8469056 09-05-2017 LCS 97.00 90 110 15 

QC Types: LCS; LatJcratcry Cootrd Semple MB Method Blank MS: Malm: Sptke MSD: Matrix Soi{e DuPlrcate R R~ltea!e 

QC Checks: RPO· Relative- Percent Difference 



Wet Chemistry Data Validation Worksheet 
I 

Page 2 of 5 

01-Nov-2017 
Project: Tuba City Disposal Srte Task Code: TU801-01.1708001 Lab Code: PAR 

Ana!yte Method Analysis cc Spike Spike Cup Lo- Upper RPD RPD Comments 
Dale Type Recovery Recovery Umll Umll Llmll 

Chloride SW-846 9056 09-05-2017 MB MB cMDL 

ChlOnde SW-8469056 09-06-2017 LCS 98.00 90 110 15 

Chloride ·sW-846 9056 09-06-2017 MB MB <MDL 

Chloride ·SW-846 9056 09-06-2017 MS ·96.00 ,85 115 15 

Chloride SW-846 9056 09-06-2017 MSD ·96.00 85 115 15 

Chloride SW-8469056 09-07-2017 LCS '96.00 90 110 15 

Chloride SW-8469056 09-07-2017 MB MB<MDL 

Chloride SW-8469056 ·os-01-2011 MS 100.00 ·es ·115 15 

Chloride SW-8469056 ·09-07-2017 MSD 100.00 85 115 15 

Chloride SW-8469056 09-11-2017 LCS ·95.00 •90 110 15 

Chlmde SW-846 9056 09-11-2017 .MB MB <MDL 

Chloride SW-846 9056 09-16-2017 LCS ·99.00 .90 110 15 

Chlaide SW-846 9056 ·os-1e-2011 MB MB <MDL 

Chlaide ·sw-846 9056 09-19-2017 LCS 101.00 ·90 110 15 

Chlaide S\IV-846 9056 ·09-19-2017 MB "MB <MDL 

Chloride ·sw-a•s 9056 09-19-2017 MS 98.00 85 115 15 

Chlorlde SW-8469056 09-19-2017 'MS 97.00 ·85 115 15 

Chloride SW-8469056 09-19-2017 MSD 99.00 '85 115 15 

Chloride .SW-846 9056 09-19-2017 MSD 99.00 ·85 115 15 

Chloride SW-846 9056 ·os-20-2011 LCS ·98.00 190 110 15 

Chlaide SW-846 9056 ,09-20-2017 MB MB <MDL 

Chloride ,SW-846 9056 09-20-2017 MS ·97.00 85 115 15 

Chloride 'SW-846 9056 09-20-2017 MSD 97.00 -85 115 15 

CC Types: LCS: Labaatay Cootrd Sample MB MeU'lod Blank MS: Malnx-Spike MSD: Matrix Spike Duplicate R: Replicate 

CC Checks: RPD· Relat1Ve Percent Difference 
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01-NOil-2017 
Project: Tuba City Disposal Srte Task Code: TUB01-01 1708001 Lab Code: PAR 

Anatyt, Method Analysis QC Spike Spike Cup Lo..,, Upper RPD RPD Comments 
Dale Type Recovery Recovery Limit Umlt Limit 

Nitrate + Nitrite es Nitrog:en EPA353.2 "09-12-2017 LCS ,oo.oo 90 ,,o ·20 

Nitrale + Nitrite es Nrtrogen EPA3532 09-12-2017 LCS ,oo.oo ·so ,,o 20 

Nitrate + Nitrite as Nitrogen ·EPA353.2 09-12-2017 LCS 101.00 so· 1,0 20 

Nitrate + Nitrite es Nitrc:oen 'EPA353.2 09-12-2017 LCS 100.00 ,90 110 20 

Nitra!e + Nitnte as Nitrogen EPA353.2 09-12-2017 LCS ,oo 00 90 110 20 

Nitrate + Nltri!e es Nllrogen EPA353.2 09-12-2017 .MB MB< MDL 

Nitrate + Nitrite es Nitrogen_ EPA353.2 09-12-2017 -MB MB<MOL 

Nitrate + Nitrite as ~rtrogen -EPA353.2 09-12-2017 MB MB<MOL 

Nitrate + Nitrite as Nitrogen EPA353.2 09-12-2017 MB MB<MDL 

Nitrate + Ntlrite es Nitrogen EPA353.2 ,09-12-2017 ·Ms -MB< MDL 

Nitrate+ Nitrite as Nitrogen EPA353.2 09-12-2017 MS 97.00 75 125 20 

Nitrate + Nitrite as Nitrogen EPA353.2 09-12-2017 MS "97.00 75 125 20 

NJtrate + Nrtnte es Nitrogen EPA353.2 09-12-2017 MS •93.00 75 125 20 

Nitrate + Nitnte as Nrtrogen EPA353.2 09-12-2017 MS .94.00 75 125 20 

Nitrate+ Nllrile as Nitrogen EPA353.2 09-12-2017 MS 95.00 75 125 ·20 

Nitrale + Nitrite as Nrtrcgen EPA353.2 09-12-2017 MSD "94.00 ·75 125 20 

Nitrate + Nitrite as Nrtrogen EPA353.2 09-12-2017 MSD 92.00 75 125 ·20 

Nttrate .. Nitnte as Nitrogen EPA353.2 09-12-2017 MSD 91.00 75 125 20 

Nitrate + Nitrile as Nltrcgen EPA3532 09-12-2017 MSD "96.00 75 125 20 

Nnrate + Nitrile es Nrtrcgen ·EPA353.2 09-12-2017 MSD 97.00 "75 ·125 20 

Sulfele ,SW-846 9056 ·09-05-2017 LCS 101.00 ,so 110 15 

SUifate ,sw-s4S soSG · 09-05-2017 ,MB MB<MDL 

SJlfatE: -SW-846 9056 09-06-2017 LCS 102.00 90 110 15 

QC Types: LCS: Latlaatay Cootrd Sample MB. Method Blank MS: Matnx Sptk:e MSD: Matrix Spi<e Duphcete R: Replicate 

QC Checks: RPO· Relative Percent Difference 
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01-NDY-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01 1708001 Lab Code: PAR 

Analyte Method Analysis QC Spike Spike Cup Lo'WOr Upper RPD RPD Comments 
Dale Type Recovery Recovery Umll Umll Limit 

SUifate SW-846 9056 09-06-2017 MB MB <MDL 

Sllltete . SW-646 9056 09-06-2017 MS 104.00 85 115 15 

SUifate SW-646 9056 09-06-2017 MSD 104.00 85 115 15 

Sulfate SW-8469056 0~7-2017 LCS 101.00 ,90 110 15 

SUifate SW-646 9056 09-07-2017 MB ,MB <MOL 

SU1fa1e SW-646 9056 09-07-2017 MS 104.00 ·as 115 15 

SUifate •SW-846 9056 09-07-2017 MSD 105.00 85 115 15 

SUUete :SW-646 9056 09-11-2017 LCS ·100.00 ·90 110 15 

SJlfate SW-846 9056 09-11-2017 MB MB <MDL 

SUUate SW-846 9056 09-18-2017 LCS 102.00 '90 110 15 

SUtfete SW-646 9056 09-18-2017 MB MB< MDL 

SUifate .SW-846 9056 09-19-2017 LCS 102.00 90 110 15 

SJlfete .SW-846 9056 '09-19-2017 MB MB <MOL 

SUifate · SW-646 9056 '09-19-2017 MS ·98.00 ·85 115 15 

SUifate SW-846 9056 09-19-2017 MS 103.00 ·85 115 15 

SUifate .SW-646 9056 '09-19-2017 MSD 99,00 '85 115 15 

SUifate ·SW-846 9056 09-19-2017 MSD 105.00 .85 115 15 

SUifate SW-846 9056 09-20-2017 LCS 103.00 ·so 110 15 

Sulfate ·sw-846 9056 09-20-2017 MB MB<MDL 

SUifate SW-846 9056 '09-20-2017 •MS 103.00 ,85 115 15 

SIJlfate SW-846 9056 OS.20-2017 MSD 103.00 85 115 15 

Taal D1ssaved Sohds EPA 160.1 •OS-27-2017 .LCS :98.00 85 115 

Teial Dissotved Solids EPA 160.1 08-27-2017 LCSD 98,00 '98.00 ,85 115 

QC Types: LCS: Labaatay Cootrd Sample MB Metnod Blank MS: Matnx Spike MSC: Matrix Spike Oupl1ea1e R: Replicate 

QC Checks: RPO· Relative Percent Dltterence 
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01·Nov-2017 
Project: Tuba City Disposal Site Task Code: TUB01-01 1708001 Lab Code: PAR 

Analyle Method Analysis cc Spike Spike Cup Lav.er Uppm RPD RPO Comments 
Date Type Recovery Recovery Umlt Limit Limit 

T ctBI Dlssotved Solids EPA 160.1 05-27-2017 MB MB<MDL 

T d:al D1ssdved soods EPA 160.1 05-27-2017 R 

T d:al D1sstiVed Solids EPA 160.1 OS-28-2017 LCS 99.00 ·85 115 

T cial o,ssotved Solids EPA 1601 •OS-28-2017 LCSD 99.00 99.00 85 115 

Tctal Dissolved Solids EPA 160.1 08-28-2017 MB MB<MDL 

T eta! Dissolved So11 ds .EPA 160.1 05-28-2017 R 

T ctal D1sscilled Sollds EPA 160.1 OB-28-2017 R .o 

Tete.I 01ssaved Solids EPA 160.1 08-29-2017 LCS 100.00 85 115 

T d:al D1ssotved Solids EPA 160.1 08-29-2017 LCS 100.00 85 115 

Td:al Dissolved Solids EPA 160.1 OS-29-2017 LCSD 101.00 101.00 85 115 

T eta! D1ssotved Solids ·EPA 160.1 08-29-2017 LCSD 101.00 101.00 85 115 

T ctal Dissolved Solids EPA 160.1 08-29-2017 MB MB< MDL 

T dal Dtssotved Solids EPA 160.1 08-29-2017 MB MB <MDL 

Tdal Dtssptved Sot1ds EPA 160.1 08-29-2017 R 

Tdal D1ssotved Solids EPA 160.1 ·08-29-2017 R 

Tctal D,ssotved Solids EPA 160 1 ·06-29-2017 R 

Teial Dissolved Solids EPA 160.1 08-29-2017 R 

T eta! D1ssotved Solids EPA 160.1 -08-31-2017 LCS 97.00 65 115 

Tctal 01ssdved Sdlcls EPA 160.1 08-31-2017 LCSD 99,00 99.00 65 115 

T ctal Dissolved Solids EPA 160.1 08-31-201i MB MB <MOL 

T d:el D1ssaved Solids EPA 160.1 08-31·201i R 

T ctal D1ssdved Sollds EPA 160.1 08-31-2017 R 

CC Types: LCS. Labaatcry Cootrol Semple MB Method Blank MS: Matnx Spike MSD· Matrix Spike Duplicate R. Replicate 

CC Checks: RPD· Relative Percent Difference 



Sampling Quality Control Assessment 

The following information summarizes and assesses quality control for this sampling event. 

Sampling Protocol 

Sample results for monitoring wells were qualified with an "F" flag in the database, indicating 
the wells were purged and sampled using the low-flow sampling method and Category I criteria, 
with the following exceptions: 

• These 48 wells were purged and sampled using the low-flow sampling method and 
Category II or III criteria: 0251, 0258, 0262, 0263, 0264, 0265, 0266, 0272, 0273, 0274, 
0277,0278,0280,0281,0282,0286,0287,0288,0289,0683,0684,0690,0692,0902, 
0906,0908,0911,0912,0913, 0914,0915,0916,0917,0919,0929,0934,0940,0941, 
0945, 0947, 1420, 1421, 1422, 1423, NMW-2A, NMW-6S, NMW-7D, and NMW-9D. 
For these wells, the water level drawdown during the purge did not meet the Category I 
criterion because these wells produced water at a rate less than the minimum low-flow 
purging rate. Therefore, these wells were classified as Category II. The sample results for 
these wells were qualified with a "Q" flag (qualitative), indicating the samples were not 
collected under the optimal conditions of the Category I stability criteria. 

Equipment Blank Assessment 

Equipment blanks are prepared and analyzed to document contamination attributable to the 
sample collection process. An equipment blank was not required for this sampling event. 

Field Duplicate Assessment 

Field duplicate samples are collected and analyzed as an indication of overall precision of the 
measurement process. The precision observed includes both field and laboratory precision and 
has more variability than laboratory duplicates, which measure only laboratory performance. 
Duplicate samples were collected from locations 0252, 0684, 0910, 0932, and NMW-4A. 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. The duplicate results 
met the criteria with the following exception. The RPD for nitrate/nitrite as N at location 
NMW-4A was greater than 20 percent. The associated nitrate/nitrite as N results for this location 
are qualified with a "J" flag as estimated values. 



Validation Report: Field Duplicates 

Project: Tuba City Disposal Site Task Code: TUB01-01 1708001 Lab Code: PAR 

Duplicate: TUB01-01.1708001-082 Sample: TUB01-o1.170B001-062 
0932 

IAnalyte Result Qualifiers Uncert Dilution Result Qualifiers Un cert. Dilution 

I Ammonia Total as N 01 u 1 0.15 1 
' 
!Arsenic 0.0014 10 0.0015 10 

JCalctum 60 1 57 1 

!Chloride 16 1 14 5 
' 
pron 0.0067 u 1 0.0067 u 1 

!Magnesium 11 1 10 1 

I Manganese 0.00024 u 1 0.00024 u 1 

!Manganese 0.00024 u 1 ·0.00024 u 1 

I Manganese 0.00024 u 1 0.00024 u 1 

!Molybdenum 0.00032 u 10 0.00034 J 10 

I Molybdenum 0.00032 u 10 0.00034 J 10 

I Nitrate+ Nitrite as Nitrogen 10 10 9 10 

!Potassium 1.9 1 1.8 1 

I Selenium 0.0013 10. 0.0019 10 

!Selenium 0.0013 10 0.0019 ·10 

ISiltca 12 1 12 1 

!Sodium 13 1 13 1 

!Strontium----------------
0.86 1 0.81 1 

--·---- --- --· ·-··-- -··----- ---- --·----- -·------ ----~---

QC Checks: RPO· Relaitve Percent Difference RER: Relative Error Rslio 

RPO 

6.9 

5.1 

13.3 

9.5 

10.5 

5.4 

0 

0 

. 6.0 
----

RER 

·-···-----
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01-Nov-2017 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
-----



Validation Report: Field Duplicates 

Project: Tuba City Disposal Site Task Code: TUB01-01 1708001 Lab Code: PAR 

Duplicate: TUB01-01.1708001-082 Sample: TUB01-01.1708001-062 
0932 

IAnalyte Result Qualifiers Uncert. Dilution Result Qualifiers Uncert DIiution 

!Sulfate 57 1 47 5 

!Total D1ssol11ed Solids 260 1 260 1 

IUrarnum 0.003 10 0.0027 10 

JUrarnum 0.003 10 0.0027 10 

I Vanadium 0.0084 10 0.0072 10 

QC Checks: RPO: Retafive Percent Difference RER: Reiative Error Reho 

RPO RER 

19.2 

10.5 

10.5 

15.4 

Page 2 of 10 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Validation Report: Field Duplicates 

Project: Tuba City Disposal Srte Task Code: TUB01-01 1708001 LabCode PAR 

Duplicate: TU801-01.1708001-083 Sample: TUB01-01.1708001-002 l 0252 

IAnalyte Result Qualifiers Uncert DIiution Result Qualifiers Uncert. DIiution 

!Ammonia Total as N 0.1 u 1 0.1 u 1 

IArsenic 0.0016 10 0.002 10 

!Calcium 21 1 23 1 
' 
IChloride 5 1 5.9. 1 

pron 0.011 J 1 0.0067 u 1 

!Magnesium 4.8 1 5 1 

!Manganese 0.0003 J ·, 0.00024 u 1 

I Manganese 0.0003 J 1 0.00024 u 1 

!Manganese 0.0003 J 1 0.00024 u 1 

!Molybdenum 0.00032 u 10 0.00032 u 10 

I Molybdenum 0.00032 u 10 o 00032 u 10 

!Nrtrate + Nitrite as Nitrogen 3.2 10 3.3 10 

JPotass1um 2.5 1 2.5 1 

ISelernum 0.00088 J 10 0.00087 J 10 

ISelernum 0.00088 J 10 o 00087 J 10 

/Silica 9.5 1 9.7 1 

!Sodium 12 1 11 1 

1Stront1um 0.81 1 0.8 1 

ISultate 11 1 13·· 1 

JTotal Dissolved Solids 100 1 130 1 

QC Checks: RPO· Rele11ve PerCent DiHerence RER· Relative Error Ralio 

RPO 

22.2 

9.1 

16.5 

.4.1 

3.1 

0 

2.1 

87 

1.2 

16.7 

RER 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgll 

mg/L 

mg/L 

mg/L 

mg/L 

I 
I 

I 



Validation Report: Field Duplicates Page 4 of 10 

· 01-Nov-2017 

Project: Tuba City D1sposa I Site Task Code: TUB01-01.1708001 Lab Code· PAR 

Duplicate: TUB01-01.1708001-083 sample: TUB01-01.1708001-0D2 
0252 

IAnalyte Result Qualifiers Uncert Dilution Result Qualifiers Uncert. DIiution RPO RER Units 

!Uranium 0.0024 10 0.0025 10 4.1 mg/L 

!Uranium 0.0024 10 0.0025 10 4.1 mg/L 

!Vanadium 0.0032 10 0.0036 10 11.8 mg/L 

QC Checks: RPD: Relative Percent Difference RER: Relative Error Ralio 



Validation Report: Field Duplicates 

Project: Tuba City Disposal Srte Task Code: TUB01-01 1708001 uib Code: PAR 

Duplicate: TUB01-01.17D8001-084 Sample: TUB01-01.1708001-031 
0684 

!Analyte Result Qualifiers Uncert. Dilution Result Qualifiers Uncert. DIiution 

fAmmonia Total as N 0.1 u 1 0.1 u 1 

!Arsenic 0.0025 10 0.0031 10 

!Calcium 35 1 33 1 

!Chloride 12 1 12 1 

jlron 0.0067 u 1 0.013 j 1 

/Magnesium 6.5 1 6.3 1 

!Manganese 0.00024 u 1 0.00024 u 1 

!Manganese 0.00024 u 1 0.00024 u 1 

!Manganese 0.00024 u 1 D.00024 u 1 

!Molybdenum 0.00044 J 10 0.00051 J 10 

/ Molybdenum 0.00044 J 10 0.00051 j 10 

!Nttrate + Nitrite as Nitrogen 3 10 3.1 10 

!Potassium 1.3 1 1.5 1 
' 
/Selenium 0.0016 10 0.0012 10 

fSelernum 0.0016 10 0.0012 10 

[Silica 12 1 12 1 

!Sodium 13 1 14 1 

!stront,um 0.37 1 0.4 1 

!Sulfate 19 1 18 1 
I 

ITotal Dissolved Solids 160 1 140 1 
I 

QC Checks: RPO· Relatm Percent Differmce RER: Rdat1ve Error Reho 

RPO 

2U 

5.9 

o 

3.1 

3.3 

1-'l.3 

0 

7.4 

7.6 

5.4 

RER 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Validation Report: 

Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 

Duplicate: TUB01-01.1708001-084 

!Analyte Result Qualifiers Uncert. DIiution 

!Uranium 0.0013 10. 

' 
!Uranium 0.0013 10 

JVanadium 0.015 10 

CC.Checks: RPO: Relative Percent Difference RER· Relative Error RB1io 

.. 

Field Duplicates 

L.abCode: PAR 

Sample: TUB01-01.1708001-031 
0684 

Result Qualifiers Uncert Dilution RPO RER 

0.0013 10 0 

0.0013 10 

0.014 10 6.9 
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Units 

mg/L 

mg/L 

mg/L 



Validation Report: Field Duplicates 

Project: Tuba City D1sposa I Site Task Code: TUB01-01.1708001 Lab Code: PAR 

-
Duplicate: TUB01.01.1708001.085 Sample: TUB01.01.1708001.0TI 

NMW-4A 

IAnalyte Result Qualifiers Uncert. Dilution Result Qualifiers Uncert. Dilution 

!Ammonia Total as N 0.1 u 1 0.1 u 1 

!Arsenic 0.0019 10 0.002 10 

!Calcium 32 1 32 1 

!Chloride 9.2 1 9.3 1 

llron 0.035 J 1 0.021 J 1 

!Magnesium 5.3 1 5.3 1 

!Manganese 0.00098 J 1 0.0065 1 

!Manganese 0.00098 J 1 0.0065 1 

/Manganese 0.00098 J ·1 0.0065 1 

!Molybdenum 0.00032 u 10 0.00032 u 10 

!Molybdenum 0.00032 u 10 0.00032 u 10 

!Nitrate"' Nitrite as Nttrogen 3.4 10 4.2 10 

!Potassium 1.8 1 1.9 1 

JSelernum 0.0012 10 0.00092 J 10 

!Selenium 0.0012 10 0.00092 J 10 

!Silica 10 1 10 1 

!Sodium 11 1 11 1 

!Strontium 0.29 1 0.29 1 

jSultate 13 ~ 1 13 1 

11:otal Dissolved Solids 130 1 90 1 

f QC Checks: RPO· R~ahve Percent Difterence RER Relative Error Ratio 

·I 

I 

RPD 

5.1 

o. 
1.1 

0 

211 

5.4 

0 

0 

0 

0 

RER 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Validation Report: Field Duplicates 

Project: Tuba City Disposal Site Task Code: TUB01-01. 1708001 Lab Code: PAR 

Duplicate: TUB01-01.1708001.0SS Sample: ,:ueo1-01.11osoo1-0n 
NIIIM/-4A 

!Analyte Result Qualifiers Uncert. Cilutlon Result Qualifiers Uncert. DIiution 

!Uranium 0.0012 10 o.oo,, ,a 
!Uranium 0.0012 
I 

,a o.oo,, 10 

I Vanadium 0.011 10 a.a, 10 

I 

QC Checks: RPD· Relative Percent Difference RER: Relative Error Ratio 

RPD RER 

8.7 

8.7 

9.5 
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Units 

mg/L 

mg/L 

mg/L 



Validation Report: Field Duplicates 

Project: Tuba City Disposal Site Task Code: TUB01-01.1708001 Lab Code: PAR 

Duplicate: TUB01-01.1708001-086 Sample: TUB01-o1.1708001-048 
0910 

JAnalyte Result Qualifiers Uncert. DIiution Result Qualifiers Uncert. DIiution 

!Ammonia Total as N 0.1 u 1 0.17 1 

/Arsenic 0.0017 10 0.0016 10 

JCalcium 30 1 31 1 

·1chloride 10 1 10 1 

pron 0.0067 u 1 0.047 J 1 

!Magnesium 5.1 1 5.1 1 

I Manganese 0.00024 u 1 0.00024 u 1 

JManganese 0.00024 u 1 0.00024 u 1 

!Manganese 0.00024 u 1 0.00024 u 1 

I Molvbdenum 0.00052 J 10 0.00054 J 10 
' . 
JMolybdenum 0.00052 j 10 0.00054 J 10 

!Nitrate+ Nitrite as Nitrogen 2.9 10 3 10 

JPotass1um 1.5 1 1.4 1 

!Selenium 0.0012 10 0.0013 10 

I Selenium 0.0012 10 0.0013 10 

!Silica 10 1 11 1 

ISod1um 15 1 15 1 

1Stront,um 0.3 1 0.3 1 

!Sulfate 14 1 14 1 

IT otal Dissolved Solids 120 1 150 1 

QC Checks: RPO: Relattve Percent Difference RER: Relative Error Ralio 

RPO RER 

6.1 

3.3 

0 

0 

34 

6.9 

9.5 

0 

0 

0 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

I 
I 



Validation Report: Field Duplicates 

Project: Tuba City Disposa I Site Task Code: TUB01-01 1708001 Lab Code: PAR 

Duplicate: TUB01-01.17D8001-086 Sample: TUB01-01.1708001-048 
0910 

!Analyte Result Qualifiers Uncert DIiution Result Qualifiers Uncert. DIiution 

!Uranium 0.0011 10 0.0011 10 

!Uranium 0.0011 10 0.0011 10 

I Vanadium 0.011 10 0.011 10 

QC Checks: RPO· Relahve Percent Difference RER Reiative Error Ratio 

RPO RER 

0 

0 

0 
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mg/L 

mg/L 

mg/L 



Enclosure 4 
Assessment of Anomalous Data 



Potential Outliers Report 

Potential outliers are results that lie outside the historical range, possibly due to transcription 
errors, data calculation errors, or measurement system problems. However, outliers can also 
represent true values outside the historical range. Potential outliers are identified by generating 
the Data Validation Outliers Report from data in the environmental database. The new data are 
compared to historical values and data that fall outside the historical data range are listed on the 
report along with the historical minimum and maximum values. The potential outliers are further 
reviewed and may be subject to statistical evaluation using the Pro UCL application developed by 
the EPA (https://www.epa.gov/land-research/proucl-software). The review also includes an 
evaluation of any notable trends in the data that may indicate the outliers represent true extreme 
values. 

Data were identified as potentially anomalous for 19 results ( see the Data Validation Outliers 
Report, below). Notable were the chloride and sulfate results for location 0264. These data also 
resulted in a charge balance of 44.2% indicating that an analytical error is likely. While 
screening the anions aliquot from this location of chloride and sulfate concentrations, the analyst 
noted that the analyte. concentrations observed in the anions aliquot were not in agreement with 
the analyte concentrations in the metals aliquot. It was concluded that the anions aliquot 
submitted for this location had been mislabeled in the field. The chloride and sulfate results for 
this location are qualified with an "R" flag as rejected because the identity of the sample could 
not be assured. 

Further review of the data for the remaining outliers did not indicate any laboratory errors. 
Potential anomalies in the field parameters were also examined. The alkalinity value of 832 
mg/L recorded for location 0688 is much greater than the historical maximum of 128 mg/L. This 
value likely contributed to the cation/anion balance of 49.5%. The alkalinity result for this 
location is qualified with an "R" flag as rejected. 



Data Validation Outliers Report - No Field Parameters Report Date: 10/27/2017 

Comparison to Historical Data Since: 10/27/2006 12:00:00 AM Fraction: Any 

Task: TUB01-01.1708001 

Analyte Location Analysis Units Fraction Result Type HistMIN HistMAX HistSetSize 5% Critical Test Statistic 
Location Value 

Sulfate 0252 LB mg/L N 13 > HistMAX 5.9 11 21 0.430 0.765 

Chloride 0252 LB mg/L N 5.9 > HistMAX 4.3 5.3 21 0.430 0.571 

Sulfate 0264 LB mg/L N 520 > HistMAX 57 99 w 0.440 0.920 

Chloride 0264 LB mg/L N 34 > HistMAX 13 16 20 0.440 0.9QO 

Total Dissolved 
0271 LB mg/L N 130 < HistMIN 160 190 12 0.521 0.600 

Solids 

Chloride 0272 LB mg/L N 5.7 < HistMIN 7.44 13 23 0.413 0.622 

Sodium 0282 LB mg/L T 27 > HistMAX 13 23 19 0.450 0.462 

Sulfate 0282 LB mg/L N 360 > HistMAX 65 210 19 0.450 0.621 
i 

Chloride 0282 LB mg/L N 70 > HistMAX 36.4 52 19 0.450 0.625 
I 

Sodium 0290 LB rrig/L D 140 > HistMAX 13 100 17 0.475 0.528 

Uranium 0290 LB mg/L D 0.13 > HistMAX 0.0014 0.099 18 0.462 0.568 

Sulfate 0290 LB mg/L N 1100 > HistMAX 19 810 18 0.462 0.483 

Iron 0683 LB mg/L D 0.27 > HistMAX 0.0032 0.056 11 0.560 0.862 

Nitrate + Nitrite 
0690 LB mg/L N 7.5 > HistMAX 2.3 4.5 11 0.546 0.872 

as Nitrogen 

Sulfate 0906 LB mg/L N 2500 > HistMAX 1600 2100 16 0.490 0.500 

Iron 0908 LB mg/L T 0.77 > HistMAX 0.0049 0.21 19 0.512 0.763 

Uranium 0943 LB mg/L D 0.033 > HistMAX 0.0053 0.016 13 0.546 0.934 

Sulfate 1007 LB mg/L N 7.8 < HistMIN 12 14 11 0.546 0.808 

Chloride 1007 LB mg/L N 5.5 < HistMIN 8.4 10 11 0.546 0.707 

FRACTION: D = Dissolved N = NA T = Total 



ATTACHMENTD 

Lithology and Completion Records for Highway 160 Site 
Wells 1420, 1421, 1422, and 1423 
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MCNTORING WELL COMPL.ETION LOG 1UB01-1420 
PIIO.EC1' LM WELL- lUlltMC20 DATES1'Ml'ED 2131Zl17 
LOCATION ...:T:::ttba.:...-Qtx-.-AZ---- NClffl4 COORD. (FT) 1a7511S3.~ WELLEITAW FEil ___ 2131Z1=17 _____ _ 

Ill'( Tuba City Dilllmal SIie EAlf CDOIID. (FT) 729767.18 SURFACE IL.EV. ( FT NGVD) 5116..9'.l 
DRLL11S IETID) SCJtCC ICI..EDl!Pl'H (Ff IIGll £WXl TIJPCIF CMlfG (Ff) __ 51 .... 1B.35=""-----
mal. CCIIPAN'I' Y-.JIIM! WEl.LDll'llt(FTW) lr),90 --.11'1'.EUV.(FTI 5119.35 
RIG'TWE SONIC WATElll.E.VEiLfFT lll'QC) llU2 BLDfllZE~ . o.11:81-----. =----

WATER L!IEL. DlTE 3f1l2017 · llf IIZEl'l)(l'i) -=8..0 _______ _ 

IURFACECAIIIG: 
IUNK CAIIIG: 
WELLICIIEEK: 
....., ce: 
GRCIJr: 
EAL: 
a..lil!RNCK: 
LCMBlPACK: 

WELL NSTAUATION NIDVAL (FT BGIS) DIILI.ER Walllca. C. 
1Din. Simi -3.0 ID 3.0 ------------
4 ln.da. PVC Sch 40 -2.45 ti . 79.0 LOGGB). ll'f ....... Dliil .. iidac ...... __ D __ . -------
at. in..dn. 0.02 Sk:lbld ~ 79..0 t1 83.0 UIIPLIIG·IIEfHDD _Nl'A ....... ______ _ 
•in.tla. P\fCSm40 . 89.D to 00.0 DUEDBIEUJIED ~51.:..:1&'20=1 ... 7,_.....,.. ___ _ 
8lnlmllD 20..0 ID T.3.0 111E1W1C1 0 • 20:.0 fl ~·tnJUI.. 
114"' &il,la6:i~ 73.0 ID 78.0 
l!SO ~ 78.0 ti 77.0 
10,20 Slim Sll1d 77.0 ID ElLO 

U.S. DEPARTMENT OF ENERGY. 
GRAND JUtCTION, COLORADO 

PAGE 1 OF 2 712712()17 



MCNTORING W8..L COMPLETION LOG TUB01-1420 

IIIIQEt' ___ LM ___ . --------- WELL- -'lllll>=a.:..1•..:;;142D=-------
IIIE TiJ:m Cly Dlpmll Sia DATEIDIILLED __ 213120 ___ 17 _______ _ 

§ ,.~~·~Ml' U.S. DEPARTMENT' OF ENERGY 
GRAND JUtenON,. COLORAOO !'--------------------------'----------------' 
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MCNTORING WELL COMPLETION LOG TUB01-1421 
WELL IUIIIER TlB>'l-1"21 DIJE.S1'AlffED 21UZ117 
NDRrH C0011>. fFll 1a76082..76'"""" WELL.,..,. ma ___ 21ir.!1= __ 11 _____ _ 

flllD.ECT _.LM ________ _ 

LDCATDI Tum At< AZ 
111E Tum CllY Dillllaul Sm l!MT COOII>. (FT) ~ SURFACE ELEV. ( FT NGVD) 5116.07 
DRLLIIGIETl«D SOMC 
DIIL.LCDIPAN'I" v ......... -.... -----

ID.EDEPnlp:Tl!IGII f:51..00 TOPOF·CAllfG fFT} .........a51""'18. __ 815""-----
WEU. DIPrH (FT IIGI) 15'1 00 IEM. Pr. ll.Elt. fFT) ~...:a51.:.;1;:8.=85'-----RIGTYPE _SONl......,-c ______ _ WATERLEVEL fFT lll'DC) 86..98 SlDTIIZE~ -·~ o..tJ:!li_· -----
WATERU:E.l>ATE 3nt20V llf IIZECS){IN) __ EL __ o _____ _ 

IURFACE CAIIIG: 
IILMK CAIIIG: 

. WELL ICRE!Et: ....,c»: 
GllmlT: 
IEAL: 
IRERMCK: 
LCIMRPACK: 

-i ·~ ~ Cl') 

50J fu~ ~i 
.r.J"'-' 118 ct u, ..... 

L. t.) 

10 

WELL INITAUATDI INIElVAL (FT IGS) DRILLER W.... C. 
10 in. Slall «3.0 lo 3.0 --------------
4 ln..da PVC Sd, 40 -258 lo ~.O LOGGED IIY -=Dll=*=·..::O"-. -------
4 in.ea. 0.02 Slalllld P\IC 1«l.O lo 150.0 UIIIR.IIB IETta> --~--'A ________ _ 
01.1ia. F'VCSch40 1501l to 161.0 DATED&EUJND ,,..,..5f .. 1&'20..___f7..,.------
8mmnile 20.0 lo 133.CI 1111!11M1CS O • 20.0 fl~ puut 
1/1:' &mttrilD Plllllm 133.0 lo 136.0 
IBO &n! 136.0 1o 138.CJ 
10,.20 Stien Sand 138.0 lo 151.0 

wi % i§ if[ ~ WEll. DW3RAM 
liJ i,"""';I Cl 

~ "~}'~'UCO U.S. 0:-PARTMENT OF ENERGY 
GRAND JUl'CTION. COLORAOO 

PAG£ 1 OF 2 7127il01i 3.__ ______________________ ....._ ___________ _, 



MCNTORING WELL COMPLETION LOG TUB01-1421 
PIIDJl!Cl' ____ LM ____________ _ 

WELL -ll!R lUB01•1421 

ll1E Ta Cly lllclmllll 81st DAlEIDIILLED _ ___;;;2W20;..;.;;;;.;...1_7~1D..;;;2/5/20=~1'""7 _____ _ 

lcal bNllll 151.D fl 

~ "-~\'~,UCCI U.S. DEPARTMENT OF ENERGY 
GRAND JUl'CTJOtt COLORADO !L------------------------'-------------' 

PAGE 2 OF 2 7i2.7!2017 



~ 
ei .. 
I 
i 
iii 
i:! 

MONTORING WB.L COMPLE110N LOG 11.Btl-1422 
flllD.ECT "'""'LM _________ _ 

LOCAllDN Jum Qty AZ 
lll'E Tma City Diapialll Sile 
DIUJIG IIETHDD SONIC 
DIIIU. c:mai!M't' v-=-,.,,..,.-"'-.1araet=-=---
R1Gl'WE _SON1 ___ =c-------------
SURFACE CA1111G: 
IIUIIK CAIIIIG: 
WEl.L 8CRl!!!!Jt .....,CIIP: 
GIIDlff: EAL: . 
UWRMCK: 
UMSlPACK: 
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MCNTORING WELL COMPLETION LOG TUB01-1423 
WELL lllalllER Tl.B>1°1"23 DATESTMl'ED 1/31112.!117 
NOR1H OOORD. (FT) 1A75117.1B WELLESf,&91 etEn 113112!117 

flRO.ECT -'LM::;;;;. ___ -'-----
L.CX:ATION IYba Pb: AZ 
llffE Tut. City DSPDUI Sim EAST COORD. (FT) 730184-50 8UIIIFACE ELEV. ( FT NGVD) 5129.68 
l:MIUMG IETHCD SONG ~ DEPrH (FT 11GS1 1.89.00 TOP OF CASING (FT) ____ 51=32.=-w ______ _ 
DRU CCIIMN'I' vtiaii....-...... m-...,....-- WELL DEPTH ('FT l!GII 189 00 IE.AS. Pr. IELE.V. fFTl .. 5 ...... 132 ___ , 1 __ 4 ___ _ 
RIGTYPE _SONJ==c ______ _ WATER LEVEL. tFT IITOC) 19.98 SlOT SIZE~ -·-= oo .. .,,,_a:8i_· ------

8UIIIF.&CE CASING: 
IILNIC CASING: 
WEU. SCREEN: ....,.,CAP: 
GROIJI': 
IE.AL: 
~PACK: 
LOWl!R PACK: 
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WATER LE'VEL DATE 212fY'20U 11T IIZEfS) far.) -=8.a:ao ________ _ 
WELLINITAU.ATIOH INIEIVAL(FT IIGS) DRI.LER Wallia,.. c. 
10in. Sim -3.0 IC 3.0 --------------
4 in..dll. PVC Sdl 40 -2..ul IC 158.0 LOGGED IIY _-0..~-*--D .... ---------
4 irum. 0.02 Slobd PVC 158.0 IC 168.0 UIIPUNG IETHOD .....;.Nia.A ..... _______ _ 
4 r.uk PVC Sch"° 168.0 to 189.0 DATE DEVELOflED .,....,.5t .... 1 ... 6120=-1 ..... 7..,..... ____ ..,,...,.,...-
Bam:ma 20.0 tJ 151.5 R1E11ARKS 0-20.0fl~qpuLDrilad 
111" 8mtmilD F'lllall.l 151.5 IC 154.fi with nui 
Rl Sand 16t.5 tJ 155.5 
10.20 Siica s.1d 165.5 IC 169.0 
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