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2.0 Abstract

An Aquifer Storage and Recovery (ASR) program is being considered as a component of the City
of Moses Lake’s (City’s) long-term water supply strategy of developing a surface water source to
offset declining groundwater supplies.

An Alternatives Evaluation and Cost Benefit Study (referred to herein as the Study) will assess
three alternatives for ASR source water, as well as the technical, operational, regulatory, and cost
requirements to implement ASR within the City’s municipal water system. Study tasks have been
designed to address key components required in an ASR reservoir permit application as outlined
in Washington Administrative Code (WAC) 173-157-110 and include:

1. Refine existing hydrogeologic conceptual model(s) detailing the target aquifer system;
2. Assess source water availability, legal framework, and water rights to implement project;

3. Evaluating existing water system infrastructure and considering system components for
recharge, storage, and recovery;

4. Assessing water quality characteristics of potential source water (e.g., canal water) and
the target aquifer to evaluate compliance with groundwater standards and the
Antidegradation Policy in WAC 173-200.

Based on a review of past work, the State of Washington Department of Ecology (Ecology) and
the City determined that additional information needs to be collected under this Study to better
understand source water quality and water quality within the deeper basalt aquifer tapped by
many City wells, which has exhibited water level declines. Key elements of the Study design can
be found in this QAPP as follows:

e Section 3.2.3: Provides a description of the water quality constituents to be evaluated;
e Section 4.4: Presents the details of the tasks to be completed, in sequential order;

e Section5:  Outlines the project schedule and team;

e Section 6.2: Measurement Quality Objectives;

e Section 7.2: Describes water quality sampling locations and frequency (sampling
schedule); and

e Section 8.2: Details the water quality sampling procedures.

I ————————————
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3.0 Background

The Columbia River Basalt Aquifer System (Basalt Aquifer System) is the City’s main potable
water supply source and is tapped by 17 out of 18 of its currently active groundwater wells. As
a component of its long-term water supply strategy, the City is evaluating development of an
ASR program to offset declining water levels and well yields in the Basalt Aquifer System. Two
potential source waters for City supply and ASR have been identified within the Study area: (1)
Moses Lake and (2) the Bureau of Reclamation’s Columbia Basin Irrigation Project water routed
through the East Columbia Irrigation District (ECBID) canal system. A third major surface water,
Crab Creek, is also located within the Study Area but is under a Surface Water Source
Limitation, so is not considered as a source alternative for this study.

3.1 Introduction and Problem Statement

The goal of the Study is to support a decision regarding further pursuit of ASR program
development and to address key components required in an ASR reservoir permit application,
as outlined in WAC 173-157-110. Much of the information required for an ASR reservoir permit
application has been documented through past efforts and publications by the City, the US
Geological Survey (USGS), Ecology, and the Environmental Protection Agency (EPA). However,
data gaps regarding source water availability and certain water quality considerations have
been identified as needing to be addressed under this Study to support future decisions to
implement ASR.

To support evaluation of ASR by the City, the Study must:

e Refine existing hydrogeologic conceptual model(s) to evaluate ASR feasibility and
address informational requirements of Chapter 173-157-120 WAC;

e Assess source water availability, legal framework, and water rights to implement ASR in
accordance with Chapter 173-157-130 and -140 WAC;

e Assess water quality in the target aquifer and source water to identify constituents of
concern water quality compatibility with respect to:

o Groundwater quality standards and antidegradation policy (Chapter 173-200
WAC);

o Surface water treatment (Chapter 246-290 portions of Part 6);
o Drinking water standards (Chapter 246-290-310); and
o Drinking water Source Approval (Chapter 246-290-130).

e |dentify the additional information requirements of WAC 173-157 that are not
addressed in this Study.

The QAPP follows the recommended guidelines from Ecology’s Guidelines for Preparing Quality
Assurance Project Plans for Environmental Studies (Ecology, 2004; updated 2016) to conduct
water level and water quality analyses effectively and accurately as part of the Study and
addresses the following items:
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e Study design;

e Data and measurement quality objectives;
e Field and laboratory procedures;

e Quality control procedures;

e Data verification and validation protocols;
e Data management procedures; and

e Reporting.

The Study and development of this QAPP are funded under the Office of Columbia River
(Agreement No. WROCR-2123-MoLaMS-00034) between the City and Ecology. Aspect is under
contract to the City to prepare this QAPP and complete the Study.

3.2 Study Area and Surroundings

The Study Area is within the Quincy Basin, located in Grant County, Washington, as shown on
Figure 1. The City lies within the Quincy Basin, an ancient glacial lake bounded by the Beezley Hills
to the north, Frenchman Hills to the south, Evergreen and Babcock Ridges to the west and to the
east by high lands east of Moses Lake (Schwennesen and Meinzer, 1918).
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The City’s potable water system is supplied by 18 groundwater wells, has approximately 12,000
connections, and serves a residential population of approximately 26,000 people. In the Study
area, surface water is the primary source of irrigation water and groundwater serves as the
primary source of drinking water. Figure 1 shows the City’s Urban Growth Area, City water
supply wells, and the surface waters being considered for new water supply under this Study
(ECBID irrigation canals and Moses Lake).

Within the Quincy Basin there are two groundwater management zones recognized by the
state; the shallow aquifer system, which is termed the Unconsolidated Zone and the deep
aquifer system which is termed the Quincy Basalt Zone (both zones are defined by WAC 173-
124-020). The City’s water system is reliant on water rights and water supply infrastructure
sourcing water from the Quincy Basalt Zone. Within the Study Area, the Quincy Basalt Zone is
experiencing significant declines in yields due to decreasing water levels from overpumping and
overuse (GWMA, 2012). As such, the Quincy Basalt Zone, specifically the Wanapum and Grande
Ronde Formations are the two target aquifer units being evaluated for ASR (herein referred to
as the target aquifers).

3.2.1 History of Study Area

The Study Area is located within the US Bureau of Reclamation Columbia Basin Project (CBP)
boundary. The CBP diverts water from the Columbia River at Banks Lake. An extensive system
of canals and wasteways distributes the Columbia River to the Quincy Basin, Pasco Basin and
south of the Saddle Mountains to sustain over 600,000 acres of irrigated crops.

Following the construction of the CBP, the City experienced continued growth in agricultural
related industries leading to growth in the residential, commercial, and industrial sectors.
Today the City is the largest potable water purveyor in Grant County. The combined economic
and population growth and associated water use has resulted in a decrease in the basalt
groundwater supplies.

large volumes of irrigation imported from the Columbia River to the Study Area for over 70
years significantly increased recharge volumes to the shallow aquifer system. Increases in
shallow groundwater levels were first documented by the Division of Water Resources in 1960
(Walters and Groilier, 1960) and was recently simulated for the Quincy Basin by the USGS
(USGS, 2018).

With the increased water budget in the surface water system and shallow aquifer, ASR may be

able to effectively use surface water to offset declines in basalt groundwater levels and provide
additional supply to the City. The City is considering using water from Moses Lake or the ECBID

canal system, which is likely to require treatment prior to supplying ASR.

3.2.2 Summary of Previous Studies and Existing Data

ASR was initially identified in the 2012 Columbia Basin Ground Water Management Area
(GWMA) as a potential means to assure the City continues to have reliable water supply. Prior
to the development of this QAPP a detailed review of background documents and data was
conducted to understand existing geology, hydrology, and water chemistry in the area. Key
findings from previous studies are included below.
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Basalt Aquifer Parameters

Well testing documented on City Well logs and regional scientific investigations were used to
estimate the aquifer parameters for the target aquifers . Results documented in these reports
are summarized below in Table 1.

Table 1. Hydrogeologic Parameters of Basalt Aquifer System

- - - 1
Hydraulic UETEIEEN T 37 Storativity
Study Area Study Aquifer Conductivity (ft/d) (ft?/day) (unitless)
Wanapum - 7,2002 -
Moses Lake | City Well
Service Area Logs Grande ] 4 3007 -
Ronde '
Wanapum 1-227 - 9.6x107- 1x10°
Quincy USGS
Basin (2018)
Grande -7 -6
Ronde 0.06 — 5,400 - 9.4x107- 1x10
North Moses | USACE Fractured
Lake (2003) | Wanapum 28 -2,800 - -
Columbia USGS 4 _ i
Plateau (2000) CRGB 0.086 — 8.6 6x10
Notes:

1. Specific capacity was used to estimate transmissivity using the empirical equation presented in Driscoll (1986):
Specific Capacity (gpm/ft) = Transmissivity (gpd/ft) / 2,000

2. Pumping test data for City Well Nos. 10, 11, 18, 21, 23 and 24 were used to estimate transmissivity.3. Pumping
test data for City Well Nos. 9, 19, 26, 31, and 33 were used to estimate transmissivity.

4. Columbia River Basalt Group

Groundwater Levels

As part of the ongoing maintenance and operation of its water system, the City has monitored
and documented groundwater levels in a majority of their wells. Table 2 shows groundwater
levels in the basalt aquifer consistently declining for the past few decades.
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Table 2. Change in Groundwater Levels at City Wells

Summer

City Well Static Water Average

Well Depth level Declines | Decline Per | Measurement
No. (feet) Source Aquifer (ft) Year (ft) Span

Wanapum and Grande
4 1,000 Ronde 210 4 1959-2009
7 950 Grande Ronde 270 5.4 1959-2009
Wanapum and Grande

8 1,045 Ronde 45 1.5 1961-1992
9 1,100 Grande Ronde 320 7.3 1965-2009
10 692 Wanapum 155 3.7 1971-2013
11 805 Wanapum 333 9 1977-2013
12 568 Wanapum 5 0.2 1982-2006
14 1,027 Grande Ronde 13 0.9 1991-2006
17 1,240 Grande Ronde 105 6.6 1991-2013
18 585 Wanapum 189 18.9 2003-2013
19 755 Wanapum 78 11.1 2006-2013
21 712 Wanapum 170 4.5 1971-2009
23 791 Wanapum 270 7.1 1971-2009
24 725 Wanapum 124 4 1982-2013
28 750 Wanapum 142 3.4 1971-2013
29 134 Alluvial 2 0.1 1975-1992
31 970 Grande Ronde 37 7.4 2008-2013
33 909 Grande Ronde 100 19.8 2009-2013

Note: Information obtained from the City's 2015 Water System Plan
Groundwater Quality

The City conducts water quality sampling at each of its municipal water supply wells to comply
with DOH drinking water source monitoring requirements. Although these water quality data are
useful in characterizing ambient groundwater, the chemical analyses completed per DOH
requirements do not include certain constituents and field parameters important for assessing
geochemical compatibility with treated surface water (e.g., silica, sulfide, and oxidation-reduction
potential [ORP]) and only report total metals concentrations rather than distinguishing total and
dissolved fractions Additionally, water quality analyses completed under DOH requirements are
reported only to the State Reporting Limit (SRL) as opposed to the Method Detection Limit (MDL)
and, consequently, water quality results obtained from DOH records are often qualitatively
reported as “less than” the SRL rather than reporting the measured concentration.

The DOH SENTRY database contains results for routine compliance sampling for each of the City’s
wells. Table 3 identifies the periods of record of various analyte suites for the City’s wells from
the DOH database.
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Table 3. Water Quality Data Available from DOH SENTRY Database

Analyte Suite / Test
Panel Period of Record' Note
As, Ag, Ba, Be, Ca, Cd, CI, Cr, Cu, Cyanide, Fe, FI,
Inorganic Constituents 1976 — 20222 Hg, Mg, Mn, Na, Ni, NO3, Pb, Sb, Se, SO4, Th, Zn,
Color, Sp. Cond., Hardness, Turbidity
Synthetic Organic 3 Analytical suites vary annually between insecticides,
1994 - 2022 - 4 ;
Compounds pesticides, and soil fumigants
Volatile Organic 1988 — 2022 Results for various temporal resolutions from each well
Compounds
Radionuclides 2001 - 2021 Results for various temporal resolutions from each well

Notes:

1. Not all constituents span full periods of record

2. Not all constituents span whole record, full constituents list first recorded in 2003.

Table 4 presents Primary and Secondary Maximum Contaminant Level exceedances
documented in each City well over the period of record.

Table 4. Water Quality Exceedances in City Wells

Well Parameter(s) Reported to Have
City Well Depth Exceeded Primary or Secondary
No. (feet) Source Aquifer Drinking Water Standards’ Source Status

3 909 Basalt - Formation Unknown Conductivity, Fluoride Inactive

4 1,000 Wanapum and Grande Ronde Iron, Manganese Active

5 950 Basalt - Formation Unknown Decommissioned
7 950 Grande Ronde Fluoride Active

8 1,045 Wanapum and Grande Ronde Fluoride Active

9 1,100 Grande Ronde Fluoride, Iron Active

10 692 Wanapum Fluoride Active

11 805 Wanapum Fluoride Active

12 568 Wanapum Fluoride Active

13 535 Wanapum Decommissioned
14 1,027 Grande Ronde Fluoride, Iron Active

17 1,240 Grande Ronde Fluoride Active

18 585 Wanapum Active

19 755 Wanapum Iron Active

21 712 Wanapum Trichloroethylene?, Manganese, Iron Active

22 725 Wanapum Trichloroethylene Decommissioned
23 791 Wanapum Trichloroethylene?, Manganese Active

24 725 Wanapum Active

28 750 Wanapum Trichloroethylene?, Manganese Active

29 134 Alluvial Iron Active

31 970 Grande Ronde Iron Decommissioned
32 919 Basalt - Formation Unknown Fluoride, Iron Decommissioned

I ————————————
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Well Parameter(s) Reported to Have
City Well Depth Exceeded Primary or Secondary
No. (feet) Source Aquifer Drinking Water Standards’ Source Status
33 909 Grande Ronde Fluoride, Iron Active

Notes: Bold cells indicate where well depths documented by the Department of Health Depths do not match those
presented in the City's most recent Water System Plan.
Iron, Manganese, Fluoride, Conductivity are all Secondary Contaminants. Secondary Contaminants are non-
mandatory water quality standards for drinking water.
Trichloroethylene (TCE) detected in Wanapum Well's located in the Larson Pressure Zone (Wells 21, 22, 23, 28). As
a response the City deepened the well casing to cut off contamination in 2001. Since then, TCE has not been
detected in any of the City's wells.

The USGS NWIS database includes water quality data for Moses Lake. Table 5 presents the

existing water quality data for Moses Lake in relation to regulatory water quality standards.

Table 5. Moses Lake Water Quality

Chapter Chapter
246-290 | 246-290
WAC WAC
Primary | Secondary
Drinking Drinking
Maximum WAC 173- Water Water
Parameter Sample Date Range Value Units 200-040 Standard | Standard
Alkalinity 3/28/2001 - 6/5/2012 184 mg/L - - -
Ammonia 2/11/2001 - 6/5/2012 0.697 mg/L - - -
Chloride 3/28/2001 - 9/26/2001 8.48 mg/L 250 - 250
Fecal Coliform 2/11/2001 - 9/9/2001 3 /100mL - - -
Iron 9/26/2001 160 ug/L 300 - 300
Manganese 9/26/2001 21.2 ug/L 50 - 50
Nitrogen (NO2 + NO3) | 3/2/2009 - 6/5/2012 0.385 mg/L 10 10 -
Ortho-Phosphate 2/11/2001 - 6/5/2012 0.127 mg/L - - -
Phosphorus 2/11/2001 - 9/26/2001 0.17 mg/L - - -
Total Phosphorus 3/2/1009 - 6/5/2012 0.0509 mg/L - - -
Sulfate 8/1/2001 13 mg/L 250 - 250
pH? 2/11/2001 - 6/5/2012 9.42 pH - - 6.5-8.5
Temperature 2/11/2001 - 6/5/2012 28.22 deg C - - -
Conductivity 2/11/2001 - 6/5/2012 404 uS/cm - - 700
Turbidity® 2/11/2001 - 6/5/2012 11 NTU - 5* -
Total Dissolved Solids | 3/28/2001 -9/26/2001 379 mg/L 500 - 500
Non-Volatile TSS 8/1/2001 - 9/6/2001 13 mg/L - - -
TSS 2/11/2001 - 6/5/2012 18 mg/L - - -
Total Organic Carbon | 3/28/2001 -9/26/2001 43 mg/L - - -

Notes: ug/L — Micrograms per liter mg/L — Milligrams per liter uS/cm — microsiemens per centimeter

Highlighted Cells indicate values exceeding regulatory drinking water standards.
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2TSS = Total Suspended Solids.
* drinking water limit for turbidity is based on a treatment technique in lieu of a Maximum Contaminant Level,
where unfiltered surface water cannot exceed 5 NTU (WAC 246-290-632).

A single sample was collected by the City from the ECBID canal system (the East Low Canal) on
October 3, 2023, and tested for inorganics, metals, semivolatiles, and volatiles. All tested
parameters were under their respective MCL. The water quality lab report is included as
Appendix A. Additional data for the ECBID canal system may be obtained from ECBID and/or the
US Bureau of Reclamation (Reclamation) during this study, if possible, and discussed in the
project report.

3.2.3 Parameters of Interest

Water quality analytes were selected to evaluate the potential for water quality impacts related
to ASR and compliance with Washington State Groundwater Quality Standards (Chapter 173-
200 WAC) and Drinking Water Standards (Chapter 246-290 WAC), should a new source be
intended to conjunctively supply ASR and potable use. The following sections describe the
water quality analytes selected for this water quality assessment. The schedule for monitoring
these constituents during the Study is presented in Section 7.2.

Field Parameters

Field parameters will be measured to provide independent corroboration of laboratory results,
and to analyze constituents that have short hold times and can be reliably measured in the field.
Field parameters include:

e Electrical conductivity
e Dissolved Oxygen (DO)
e Oxidation Reduction Potential (ORP)

e pH
e Temperature
e Turbidity

e Discrete groundwater depth-to-water
e Groundwater level measuring point elevation

General Chemistry

The General Chemistry suite includes inorganic constituents and conventional water quality
parameters. Groundwater and surface water samples will be analyzed for this suite of
constituents in both the dissolved (field-filtered to 45 microns) and total fractions. Geochemical
analysis will evaluate chemical compatibility of native groundwater and surface water and
monitor for potential chemical reactions of the recharge water with aquifer material (mineral
dissolution and precipitation) during aquifer storage. This analytical suite will also inform source
treatment requirements in the context of Chapter 173-200 WAC (Groundwater Quality
Standards) and WAC 246-290-310 (Drinking Water standards). Constituents will include:
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Alkalinity Silica Lead
Bicarbonate Arsenic Magnesium
Chloride Antimony Manganese
Total Dissolved Solids (TDS) Aluminum Mercury
Total Suspended Solids (TSS) Barium Nickel
Total ant_j Dissolved (DOC) Beryllium Potassium
Organic Carbon (TOC)
Phosphorus Cadmium Selenium
Bromide Calcium Silver
Fluoride Chromium Sodium
Nitrate-N Copper Thallium
Nitrite-N Iron Uranium
Sulfate Zinc Titanium

Volatile and Semivolatile Organic Compounds

As required by (DOH) and discussed in Section 3.2.2, the City has monitored both volatile organic
compounds (VOCs) and synthetic organic compounds (SOCs). As summarized in Table 4, neither
SOCs or VOCs have exceeded drinking water standards in any of the City’s wells since 2001.

The Study will evaluate potential surface water sources (e.g., Moses Lake and Irrigation Canals)
for both VOCs and SOCs. Therefore, measurement of VOCs and SOCs is necessary to accurately
assess surface water quality. This will include the analytes specified in U.S. Environmental
Protection Agency (EPA) Methods 524.2 (VOCs) and EPA Method 525.2 (SVOCs).

Herbicides and Pesticides

The City has analyzed for herbicides and pesticides for DOH drinking water compliance. Over
the period of record (1994-present) neither herbicides or pesticides were detected in the City’s
water supply wells that are completed in the target aquifer.

The Study will evaluate potential surface water sources (Moses Lake and Irrigation Canals) for
both herbicides and pesticides. Therefore, herbicides and pesticides will be measured at
potential surface water sources as part of this Study. This will include the analytes specified in
U.S. Environmental Protection Agency (EPA) Methods:

e Chlorinated Pesticides

e Chlorinated Acid Herbicides
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e Pesticides as carbamates

e Herbicides — diquat, paraquat, endothall, and glyphosate

Bacteriological Constituents

The Study will evaluate bacteriological constituents (total coliform and E. Coli) in native
groundwater and potential surface water sources (Moses Lake and Irrigation Canals) to
determine baseline conditions. The Study will evaluate the following constituents:

e E. coli (presence/absence)

e Total coliforms (plate count)

Radionuclides

The City has monitored for radionuclides for DOH drinking water compliance. Over the period of
record (2001-present) no radionuclides were detected above their respective MCL.

The Study will evaluate potential surface water sources (Moses Lake and Irrigation Canals) for
the following radionuclides:

e Radium 226 + Radium 228
e Gross Alpha radiation

e Gross Beta radiation

3.2.4 Regulatory Criteria or Standards

The introduction of recharge water to groundwater is subject to the Antidegradation Policy and
the numerical groundwater quality standards (GWQS) defined in Chapter 173-200 WAC. Table 6
presents the regulatory criteria by analyte method that will be considered during the Study.
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Table 6. Regulatory Limits for General Chemistry, Field Parameters, and SVOCs and

VOCs
Chapter 246- Chapter 246-
290 WAC 290 WAC
WAC Primary Secondary
173-200- | Drinking Water | Drinking Water
Analyte Unit 040 Standard Standard
EPA 200.8 (General Chemistry
Aluminum ug/L 50
Barium ug/L 1,000 2,000
Calcium ug/L
Copper ug/L 1,000 1,300 1,000
Iron ug/L 300 300
Magnesium ug/L
Manganese ug/L 50 50
Potassium ug/L
Silica (SiO2) ug/L
Sodium ug/L
Zinc ug/L 5,000 5,000
Antimony ug/L 6
Arsenic ug/L 0.05 10
Beryllium ug/L 4
Cadmium ug/L 10 5
Chromium ug/L 50 100
Lead ug/L 50 15
Nickel ug/L
Selenium ug/L 10 50
Silver ug/L 50 100
Thallium ug/L 2
Uranium Ug/L 30
EPA 300.0 (General Chemistry
Bromide mg/L
Chloride mg/L 250 250
Fluoride mg/L 4 4 2
Sulfate mg/L 250 250
SM2320B (General Chemistry)
Alkalinity as Carbonate mg/L
Bicarbonate lon mg/L
SM2540C (General Chemistry)
Total Dissolved Solids | mgL | 500 | | 500
SM2540D (General Chemistry)
Total Suspended Solids | mglL | | |
SM4500NO3F (General Chemistry)
Nitrate as Nitrogen mg/L 10 10
Nitrite as Nitrogen mg/L 1
SM5310C (General Chemistry)
Total Organic Carbon | mglL | | |
EPA 365.3 (General Chemistry)
Phosphorus | mglL | | |
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Chapter 246- Chapter 246-
290 WAC 290 WAC
WAC Primary Secondary
173-200- | Drinking Water | Drinking Water
Analyte Unit 040 Standard Standard
EPA 515.4 (Pesticides and Herbicides)
2,4-D ug/L 100 70
2,4-DB ug/L
3,5-Dichlorobenzoic acid ug/L
Acifluorfen ug/L
Chloramben ug/L
Chlorthal ug/L
Dalapon ug/L 200
Dicamba ug/L
Dichloroprop ug/L
Dinoseb ug/L 7
Pentachlorophenol ug/L 1
Picloram ug/L 500
Silvex ug/L 10 50
EPA 524.2 (VOCs and SVOCs
1,1,1,2-Tetrachloroethane ug/L
1,1,1-Trichloroethane ug/L 200 200
1,1,2,2-Tetrachloroethane ug/L
1,1,2-Trichloroethane ug/L 5
1,1-Dichloroethane ug/L 1
1,1-Dichloroethene ug/L 7
1,1-Dichloropropene ug/L
1,2,3-Trichlorobenzene ug/L
1,2,3-Trichloropropane ug/L
1,2,4-Trichlorobenzene ug/L 70
1,2,4-Trimethylbenzene ug/L
1,2-Dibromo-3-chloropropane ug/L 0.2
1,2-Dibromoethane (EDB) ug/L 0.001 0.05
1,2-Dichlorobenzene ug/L 600
1,2-Dichloroethane (EDC) ug/L 0.5 5
1,2-Dichloropropane ug/L 0.6 5
1,3,5-Trimethylbenzene ug/L
1,3-Dichlorobenzene ug/L
1,3-Dichloropropane ug/L
1,4-Dichlorobenzene ug/L 4 75
2,2-Dichloropropane ug/L
2-Chlorotoluene ug/L
4-Chlorotoluene ug/L
Benzene ug/L 1 5
Bromobenzene ug/L
Bromochloromethane ug/L
Bromodichloromethane ug/L 0.3 80
Bromoform ug/L 5 80
Bromomethane ug/L
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Chapter 246- Chapter 246-
290 WAC 290 WAC
WAC Primary Secondary
173-200- | Drinking Water | Drinking Water
Analyte Unit 040 Standard Standard
Carbon Tetrachloride ug/L 0.3 5
Chlorobenzene ug/L 100
Chloroethane ug/L
Chloroform ug/L 7 80
Chloromethane ug/L
cis-1,2-Dichloroethene (DCE) ug/L 7
cis-1,3-Dichloropropene ug/L
Dibromochloromethane ug/L 0.5 80
Dibromomethane ug/L
Dichlorodifluoromethane ug/L
Ethylbenzene ug/L 700
Hexachlorobutadiene ug/L
Isopropylbenzene ug/L
m,p-Xylenes ug/L 10,000
Methyl tert-butyl ether ug/L
(MTBE)
Methylene Chloride ug/L 5 5
Naphthalene ug/L
n-Butylbenzene ug/L
n-Propylbenzene ug/L
o-Xylene ug/L 10,000
p-Isopropyltoluene ug/L
sec-Butylbenzene ug/L
Styrene ug/L 100
tert-Butylbenzene ug/L
Tetrachloroethene (PCE) ug/L 0.8 5
Toluene ug/L 1,000
trans-1,2-Dichloroethene ug/L 100
trans-1,3-Dichloropropene ug/L
Trichloroethene (TCE) ug/L 3 5
Trichlorofluoromethane ug/L
Vinyl Chloride ug/L 0.02 2
EPA 525.2 (VOCs and SVOCs
Alachlor ug/L 2
Atrazine ug/L 3
Benzo(a)pyrene ug/L 0.008 0.2
Bis(2-ethylhexyl) adipate ug/L 400
Bis(2-ethylhexyl) phthalate ug/L 6 6
Bromacil ug/L
Butachlor ug/L
Fluorene ug/L
Hexachlorobenzene ug/L 0.05 1
Hexachlorocyclopentadiene ug/L 50
Metolachlor ug/L

QAPP: City of Moses Lake ASR

15



Chapter 246- Chapter 246-
290 WAC 290 WAC
WAC Primary Secondary
173-200- | Drinking Water | Drinking Water
Analyte Unit 040 Standard Standard
Metribuzin ug/L
Propachlor ug/L
Simazine ug/L 4
EPA 531 (Pesticides and Herbicides)
3-Hydroxycarbofuran ug/L
Aldicarb ug/L
Aldicarb Sulfoxide ug/L
Aldoxycarb ug/L
Carbaryl ug/L
Carbofuran ug/L 40
Methiocarb ug/L
Methomyl ug/L
Oxamyl ug/L 200
Propoxur ug/L
EPA 547 (Pesticides and Herbicides)
Glyphosate | ugll | 700
EPA 548.1 (Pesticides and Herbicides)
Endothall | ugL | 100
EPA 549.2 (Pesticides and Herbicides)
Diquat ug/L 20
Paraquat ug/L
SM9221B (Bacteriological)
Fecal Coliform | MPN/100mL |
SM9223B (Bacteriological)
E. coli MPN/100mL
Total Coliform MPN/100mL 1/100
Field Parameters
Specific conductance uS/cm 700
Turbidity 5*
pH SuU 6.5-8.5
Notes:

ug/L — Micrograms per liter
mg/L — Milligrams per liter

uS/cm — microsiemens per centimeter

SU. — standard units

* drinking water limit for turbidity is based on a treatment technique in lieu of a Maximum Contaminant Level, where

unfiltered surface water cannot exceed 5 NTU (WAC 246-290-632).
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3.3 Water quality impairment studies

Moses Lake Water Quality Impairment studies completed by Ecology are:

Washington State Department of Ecology (Ecology), 2000, Moses Lake Proposed Phosphorus

Criterion and Preliminary Load Allocations Based on Historical Review, Publication No. 00-
03-036, Prepared by James V. Carroll, Robert F. Cusimano, and William J. Ward,
Environmental Assessment Program, Washington State Department of Ecology.

Washington State Department of Ecology (Ecology), 2002, Moses Lake Inflow-Outflow Balance: A
Component of the Moses Lake Total Phosphorus Total Maximum Daily Load, Publication
No. 02-03-029, June 2002, Prepared by Chris Evans and Art Larson, Environmental
Assessment Program, Washington State Department of Ecology.

Washington State Department of Ecology (Ecology), 2003, Moses Lake Total Maximum Daily Load
Groundwater Study, Publication No. 03-03-005, February 2003, prepared by Charles
Pitz, Environmental Assessment Program, Washington State Department of Ecology.

Washington State Department of Ecology (Ecology), 2006, Moses Lake Phosphorus-Response
Model and Recommendations to Reduce Phosphorus Loading, Publication No. 06-03-011,

June 2006, Prepared by James V. Carroll, Environmental Assessment Program,
Washington State Department of Ecology.

3.4 Effectiveness monitoring studies

Not applicable.

4.0 Project Description
4.1 Project Goals

The overall project (Study) goal is to assess the potential for ASR to augment existing water
supplies and meet future water demands within the City’s water service area. This Study
focuses specifically on understanding the water quality conditions of the source water
alternatives, the aquifer planned for reservoir storage and their compatibility. Tasks have been
designed to determine water quality characteristics.

4.2 Project Objectives

The objectives of the Study include:

e Refine the hydrogeologic conceptual model to evaluate ASR feasibility and address
informational requirements of Chapter 173-157-120 WAC;

e Assess source water quality and availability;
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e Assess groundwater quality in the target aquifer and potential compatibility with source
water alternatives;

e Populate geochemical reaction model simulations with site specific data

e |dentify data gaps and additional information that may be needed in the future to
further evaluate, design, and/or permit an ASR program.

4.3 Information Needed and Sources

Water quality data is needed from potential water sources and the target aquifer. Previous
water quality data collected by the City (as part of DOH compliance) will be compiled, along
with the data collected under this QAPP.

Additional details on field data collection for the Study are provided in Section 7.2.

4.4 Tasks Required

The objectives related to data collection under this Study require completing the following
tasks.

Task 1: Assessment of Groundwater and ASR Source Water Quality

This task includes sampling of potential surface water sources (Moses Lake and Irrigation Canals)
and groundwater wells. Source water quality data will be used to determine water treatment
requirements for direct potable (municipal) supply and ASR uses. Water quality samples will be
collected from four City wells, two points from Moses Lake and two different irrigation canals.

Groundwater wells will be sampled once within a single day to assess the spatial variability of
water quality within the target aquifer. Surface water sampling will consist of two sampling
events, one during the early irrigation season and one during the late irrigation season to assess
the temporal variability of water quality for the surface water sources.

During both groundwater and surface water sampling, field water quality parameters will be
collected. Additional specifics on sample locations and timing are included in Section 7.2.

This task will characterize potential source water quality and water quality in the target aquifers
(the Wanapum Basalt Aquifer and the Grande Ronde Basalt Aquifer).

Task 2: Reporting and Analyses

This task includes the refinement of the hydrogeologic conceptual model and aquifer
parameters, delineation of the target aquifer, and estimation of potential storage volumes and
duration. Figures will be prepared, including hydrogeologic cross-sections, maps showing the
extent of the target aquifer, water level hydrographs, and summary tables of aquifer
parameters and calculations related to the target aquifer.
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Also under this task, water quality and geochemical modeling results will be summarized and
compared against regulatory standards, and full laboratory analytical data reports will be

prepared.

4.5

Systematic planning process

Finalization of this QAPP is adequate systematic planning for the project.

5.0
5.1

Organization and Schedule

Key Individuals and Their Responsibilities

Table 7 shows the responsibilities of those who will be involved in this project.

Table 7. Organization of Project Staff and Responsibilities

Phone: (509) 867-6534

Coordinator

Staff Title Responsibilities
Scott Tarbutton OCR Quality . . .
Office of Columbia River Assurance Provides internal review of the QAPP and approves the

final QAPP

Scott Tarbutton

Phone: (509) 867-6534

Office of Columbia River

OCR Project Manager

Provides oversight for the Study and Ecology Grant.
Clarifies scope of the project. Provides review of the
QAPP.

Patrick Cabbage

Phone: (509) 834-9985

Water Resources Program

Hydrogeologist

Provides technical oversight and review of the study,
provides technical and permitting support

Brian Baltzell
City of Moses Lake
Phone: (509) 764-3786

Public Works Director

Reviews the draft and final QAPP and project
deliverables, submittals for the Ecology Grant

Mark Beaulieu
City of Moses Lake
Phone: (509) 764-3782

City Engineer

Reviews the draft and final QAPP and project
deliverables, submittals for the Ecology Grant

Andrew Austreng
Aspect Consulting
Phone: 206-838-5843

Principal Investigator
and Project Manager

Co-author of QAPP, Aspect Project Manager, approach
development, data analysis, QA/QC

Kelsey Mach
Aspect Consulting
Phone: (360) 483-0663

Permitting Specialist
and Assistant Project
Manager

Provides permitting technical assistance during
development of the final report.

Silas Sleeper
Aspect Consulting
Phone: (206) 453-6058

Field Geologist

Co-author of QAPP, Plans/schedules field dates/logistics.
Procures equipment. Collects data and records field
information.

Stephen Bartlett
Aspect Consulting
Phone: (509) 831-7040

Field Geologist

Helps collect samples and records field information.

Lea Beard
Aspect Consulting
Phone (206) 780-7749

Data Scientist

Reviews and uploads EIM data.

Kathy Sattler
Anatek Labs
(509) 838-3999

Laboratory Manager

Prepares laboratory reports, conducts laboratory QA/QC.
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5.2 Special Training and Certifications

A hydrogeologist licensed in the State of Washington will perform all analysis and interpretation
of field data and provide oversight of hydrogeologic data collection. All field staff involved in this
project will have either the relevant experience in the required standard operating procedures
(SOPs) or be trained by the project manager or more senior field staff who have the required
experience. The experienced staff will then lead the field data collection and oversee/mentor
less-experienced staff.

5.3 Organization chart

Not applicable — See Table 7.
5.4 Proposed Project Schedule
Table 8 below provides the anticipated project schedule proposed under this project.

Table 8. Tentative Project Schedule

Completion

Task Date Note
Final QAPP Q2 2024 --
Groundwater and Surface Task will commence at the start of the
Water Quality Testing Q2-Q3 2024 irrigation season
Submit Draft Report Q4 2024 --
Database uploaded to EIM Q4 2024 --
Receive Ecology Comments Q4 2024 --

. Following receipt and discussion of
Complete Final Report Q4 2024 Ecology comments on the draft report.

5.5 Budget and Funding

The City has received funding from Ecology’s Office of Columbia River (Agreement No. WROCR-
2123-MolLaMS-00034) to conduct the Study and all tasks as described in Section 4.4. Aspect is
under contract with the City to prepare this QAPP and complete the Study.
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6.0 Quality Objectives
6.1 Data Quality Objectives :

The main data quality objective (DQO) for this Study is to collect representative water quality
data from potential surface source water and groundwater sites for use in establishing
background groundwater quality, and simulating potential geochemical reactions resulting
during aquifer recharge, as well as measure (periodic and continuous) water levels from City
wells shown on Figure 1 to characterize the hydrogeologic system and develop a conceptual
site hydrogeologic model. These analyses will use common methodologies to evaluate water
quality and groundwater flow direction that meet the measurement quality objectives (MQOs)
described below.

6.2 Measurement Quality Objectives

Measurement Quality Objectives (MQOs) are statements of the precision, bias, and sensitivity
necessary to meet the Study objectives. Precision and bias together express data accuracy.
Representativeness, completeness, and comparability of the data define the suitability of the
data for use in the study findings, and project design.

The field investigation will be conducted to measure water levels, collect representative water
samples for analyses, and measure water quality field parameters. The MQOs for the field
investigation are described by the analytical methods and field equipment used to collect
measurements, and the standard operating procedures employed to make descriptions in the
field.

6.2.1 Targets for Precision, Bias, and Sensitivity

The data collection instrumentation will meet the MQUOs listed in Table 9, and the groundwater
samples will be analyzed using standard methods that meet the MQUOs listed in Table 10.

1 DQO can also refer to Decision Quality Objectives. The need to identify Decision Quality Objectives during the planning phase
of a project is less common. For projects that do lead to important decisions, DQOs are often expressed as tolerable limits on
the probability or chance (risk) of the collected data leading to an erroneous decision. And for projects that intend to estimate
present or future conditions, DQOs are often expressed in terms of acceptable uncertainty (e.g., width of an uncertainty band

or interval) associated with a point estimate at a desired level of statistical confidence.
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Table 9. Field Method MQOs and Field Equipment Information

Equipment Information

Precision
Field
Equipment/ Bias Duplicates Expected
Parameter Method (median) | (median) | Accuracy | Resolution | Range Range
Groundwater Level Measurements
Depth to Water Waterline 250 to 750
Table Electric Tape - - 0.05 1t 0.011t - ft
Trimble R1
Wellhead GNSS - - ><33feet | 0.01ft - -
Position (GPS) Recei
eceiver
Field Water Quality Parameters
pH - - 01su | ootsu | 094 | 050085
Specific +0.5% + 1 010 1 450 to 500
o -- -- = 0.1 uS/cm | 350,000
conductivity , uS/cm uS/cm
In-Situ uS/cm
Dissolved AquaTroll 0to 20 0to 10
oxygen 500 . - +0.1mg/L | 0.01 mg/L mg/L mg/L
o (with flow
OX|dat|9n- through ceII) -1400 to -300 to
Reduction - - +5mV 0.1 mV +1400
. +300 mV
Potential mV
Temperature - - +0.1°C 0.01°C S0 1025
= ' 50°C
- Hatch 2100Q o 0-1,000 | 0.1to 100
Turbidity Turbidimeter - - 12% 0.0TNTU | “\Tu NTU

Notes: mV = millivolts; ft H20 = feet of water; SU = standard units; uS/cm = microsiemens per centimeter; mg/L =
milligrams per liter; °C = temperature in Celsius, NTU = nephelometric turbidity unit
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Table 10. Laboratory MQOs of Water Samples

Analytical Method Method Accuracy Matrix

Suite and Detection | Reporting (LCS Spike Precision

Method No. Analyte Limit Limit %Rec) (%Rec.) (RPD)
General Chemistry / Water Quality Parameters (all metals are total and dissolved fractions)

SM 4500PF Phosphorous, Total (mg/L) 0.0047 0.005 90-110 88.7-111 20
300 Chloride (mg/L) 0.078 0.1 90-110 85-115 15
300 Bromide (mg/L) 0.028 0.05 90-110 85-115 15
300 Fluoride (mg/L) 0.0127 0.05 90-110 85-115 15
300 Nitrate-N (mg/L) 0.0066 0.025 90-110 85-115 15
300 Nitrite-N (mg/L) 0.003 0.005 90-110 85-115 15
300 Sulfate (mg/L) 0.041 0.1 90-110 85-115 15

200.8 Mercury (ug/L) 0.09 0.1 90-110 70-130 20
200.8 Arsenic (pg/L) 0.0881 0.1 90-110 70-130 20
200.8 Antimony (ug/L) 0.162 0.3 90-110 70-130 20
200.8 Aluminum (pg/L) 2.65 5 90-110 70-130 20
200.8 Barium (pg/L) 0.273 0.3 90-110 70-130 20
200.8 Beryllium (pg/L) 0.0769 0.3 90-110 70-130 20
200.8 Cadmium (pg/L) 0.0336 0.1 90-110 70-130 20
200.8 Chromium (ug/L) 0.0946 0.5 90-110 70-130 20
200.8 Copper (ug/L) 0.172 0.5 90-110 70-130 20
200.8 Lead (pg/L) 0.181 0.2 90-110 70-130 20
200.8 Manganese (Total/Dissolved) (ug/L) 0.165 0.2 90-110 70-130 20
200.8 Nickel (pg/L) 0.176 0.2 90-110 70-130 20
200.8 Selenium (pg/L) 0.694 1.0 90-110 70-130 20
200.8 Silver (pg/L) 0.173 0.2 90-110 70-130 20
200.8 Thallium (ug/L) 0.0388 0.1 90-110 70-130 20
200.8 Uranium (ug/L) 0.18 1 85-115 70-130 20
200.8 Titanium (ug/L) 0.08 1 85-115 70-130 20
200.8 Zinc 0.5 0.446 85-115 70-130 20
200.7 Silica (silicon) (ug/L) 0.0714 0.2 90-110 70-130 20
200.7 Calcium (mg/L) 0.727 0.2 90-110 70-130 20
200.7 Iron (Total/Dissolved) (mg/L) 0.0281 0.03 90-110 70-130 20
200.7 Magnesium (mg/L) 0.0237 0.05 90-110 70-130 20
200.7 Potassium (mg/L) 0.703 1 90-110 70-130 20
200.7 Sodium (mg/L) 0.103 0.2 90-110 70-130 20
SM2320 B Alkalinity (mg/L) 1 2 77-123 N/A 15
SM2320 B Bicarbonate (mg/L) 1 2 77-123 N/A 15
SM2540 C TDS (mg/L) 1 5 80-120 N/A 25
SM2540 D TSS (mg/L) 1 1 75-125 N/A 70
SM5310 B Total Organic Carbon (mg/L) 0.196 0.5 90-110 76-123 37
SM5310 B Total Dissolved Carbon (mg/L) 0.243 0.5 83-117 78-121 28
Volatile Organic Compounds (VOCs)
524.2 1,1,1,2-Tetrachloroethane (pg/L) 0.100 0.500 70-130 70-130 20
524.2 1,1,1-Trichloroethane (pg/L) 0.100 0.500 70-130 70-130 20
524.3 1,1,2,2-Tetrachloroethane (pg/L) 0.100 0.500 70-130 70-130 20
524.3 1,1,2-Trichloroethane (pg/L) 0.100 0.500 70-130 70-130 20
524.3 1,1-Dichloroethane (pg/L) 0.100 0.500 70-130 70-130 20
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524.2

524.2


Analytical
Suite and
Method No.

Analyte

524.3
524.3
524.3
524.3
524.3
524.3

524.3

524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3
524.3

1,1-Dichloroethene (pg/L)
1,1-Dichloropropene (ug/L)
1,2,3-Trichlorobenzene (ug/L)
1,2,3-Trichloropropane (ug/L)
1,2,4-Trichlorobenzene (ug/L)
1,2,4-Trimethylbenzene (pg/L)
1,2-Dibromo-3-chloropropane (DBCP)

(MglL)
1,2-Dibromoethane (EDB) (ug/L)

1,2-Dichlorobenzene (pg/L)
1,2-Dichloroethane (pg/L)
1,2-Dichloropropane (ug/L)
1,3,5-Trimethylbenzene (ug/L)
1,3-Dichlorobenzene (ug/L)
1,3-Dichloropropane (ug/L)
1,4-Dichlorobenzene (ug/L)
2,2-Dichloropropane (ug/L)
2-Chlorotoluene (ug/L)
4-Chlorotoluene (pg/L)
Benzene (pg/L)
Bromobenzene (ug/L)
Bromochloromethane (ug/L)
Bromodichloromethane (ug/L)
Bromoform (ug/L)
Bromomethane (ug/L)
Carbon Tetrachloride (pg/L)
Chlorobenzene (pg/L)
Chloroethane (pg/L)
Chloroform (ug/L)
Chloromethane (ug/L)
cis-1,2-Dichloroethene (ug/L)
cis-1,3-Dichloropropene (ug/L)
Dibromochloromethane (ug/L)
Dibromomethane (pg/L)
Dichlorodifluoromethane (ug/L)
Ethylbenzene (pg/L)
Hexachlorobutadiene (ug/L)
Isopropylbenzene (ug/L)
m+p-Xylene (ug/L)
Methyl-t-Butyl Ether (MTBE) (ug/L)
Methylene Chloride (ug/L)
Naphthalene (ug/L)
n-Butylbenzene (ug/L)
n-Propylbenzene (ug/L)
o-Xylene (ug/L)
p-Isopropyltoluene (ug/L)
sec-Butylbenzene (ug/L)

Method
Detection
Limit
0.100
0.100
0.100
0.100
0.100
0.100

0.100

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.0840
0.100
0.100
0.100
0.100
0.100

Method
Reporting
Limit
0.500
0.500
0.500
0.500
0.500
0.500

0.500

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.200
0.500
0.500
0.500
0.500
0.500

Accuracy
(LCS
%Rec)
70-130
70-130
70-130
70-130
70-130
70-130

70-130

70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
20-130
70-130
70-130
70-130
70-130
70-130

Matrix
Spike
(%Rec.)
70-130
70-130
70-130
70-130
70-130
70-130

70-130

70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
20-130
70-130
70-130
70-130
70-130
70-130

Precision
(RPD)
20
20
20
20
20
20

20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
25
20
20
20
20
20
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Analytical Method Method Accuracy Matrix

Suite and Detection | Reporting (LCS Spike Precision

Method No. Analyte Limit Limit %Rec) (%Rec.) (RPD)
524.3 Styrene (ug/L) 0.100 0.500 70-130 70-130 20
524.3 tert-Butylbenzene (ug/L) 0.100 0.500 70-130 70-130 20
524.3 Tetrachloroethene (ug/L) 0.100 0.500 70-130 70-130 20
524.3 Toluene (pg/L) 0.100 0.500 70-130 70-130 20
524.3 trans-1,2-Dichloroethene (ug/L) 0.100 0.500 70-130 70-130 20
524.3 trans-1,3-Dichloropropene (ug/L) 0.100 0.500 70-130 70-130 20
524.3 Trichloroethene (pg/L) 0.100 0.500 70-130 70-130 20
524.3 Trichlorofluoromethane (ug/L) 0.100 0.500 70-130 70-130 20
524.3 Vinyl Chloride (ug/L) 0.100 0.500 70-130 70-130 20

Synthetic Organic Compounds (SOCs)

525.2 Acenaphthene (ug/L) 0.0300 0.200 20-130 20-130 25
525.2 Acenaphthylene (ug/L) 0.0240 0.200 20-130 20-130 25
525.2 Acetochlor (ug/L) 0.100 0.200 --- ---
525.2 Alachlor (pg/L) 0.0550 0.200 20-130 20-130 25
525.2 Anthracene (pg/L) 0.0240 0.200 20-130 20-130 25
525.2 Atrazine (ug/L) 0.0670 0.100 20-130 20-130 25
525.2 Benzo[a]anthracene (ug/L) 0.0260 0.200 20-130 20-130 25
525.2 Benzo[a]pyrene (ug/L) 0.0100 0.0200 20-130 20-130 25
525.2 Benzo[b]fluoranthene (ug/L) 0.0550 0.200 20-130 20-130 25
525.2 Benzo[ghi]perylene (ug/L) 0.0530 0.200 20-130 20-130 25
525.2 Benzo[k]fluoranthene (ug/L) 0.0480 0.200 20-130 20-130 25
525.2 Bis(2-ethylhexyl)adipate (ug/L) 0.0690 0.600 20-150 20-150 25
525.2 Bis(2-ethylhexyl)phthalate (pg/L) 0.127 0.600 20-150 20-150 25
525.2 Bromacil (ug/L) 0.0500 0.100 20-130 20-130 25
525.2 Butachlor (ug/L) 0.0590 0.100 20-130 20-130 25
525.2 Butyl benzyl phthalate (ug/L) 0.0630 1.00 20-150 20-150 25
525.2 Chrysene (ug/L) 0.0280 0.200 20-130 20-130 25
525.2 Dibenz[a,h]anthracene (ug/L) 0.0540 0.200 20-130 20-130 25
525.2 Diethyl Phthalate (ug/L) 0.0550 1.00 20-150 20-150 25
525.2 Dimethyl Phthalate (ug/L) 0.0350 1.00 20-150 20-150 25
525.2 Di-n-butyl Phthalate (ug/L) 0.0470 1.00 20-150 20-150 25
525.2 EPTC (ug/L) 0.0560 0.100 20-130 20-130 25
525.2 Fluoranthene (ug/L) 0.0300 0.200 20-130 20-130 25
525.2 Fluorene (ug/L) 0.0350 0.200 20-130 20-130 25
525.2 Hexachlorobenzene (ug/L) 0.0370 0.100 20-130 20-130 25
525.2 Hexachlorocyclopentadiene (ug/L) 0.0410 0.100 20-130 20-130 25
525.2 Indeno[1,2,3-cd]pyrene 0.0510 0.200 20-130 20-130 25
525.2 Malathion (ug/L) 0.0690 0.200 20-130 20-130 25
525.2 Metolachlor (ug/L) 0.0550 0.100 20-130 20-130 25
525.2 Metribuzin (ug/L) 0.0570 0.100 20-130 20-130 25
525.2 Phenanthrene (ug/L) 0.0490 0.200 20-130 20-130 25
525.2 Prometon (ug/L) 0.0299 0.200 20-130 20-130 25
525.2 Pyrene (ug/L) 0.0430 0.200 20-130 20-130 25
525.2 Simazine (ug/L) 0.0630 0.0700 20-130 20-130 25
525.2 Terbacil (ug/L) 0.0790 0.100 20-130 20-130 25

Disinfection Byproducts
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Analytical Method Method Accuracy Matrix
Suite and Detection | Reporting (LCS Spike Precision
Method No. Analyte Limit Limit %Rec) (%Rec.) (RPD)
sm6215B Monochloroacetic acid (ug/L) 1.00 1.00 90-110 70-130 30
sm6215B Dichloroacetic acid (ug/L) 1.00 1.00 90-110 70-130 30
5562.2 Trichloroacetic acid (ug/L) 1.00 1.00 90-110 70-130 30
552.2 Monobromoacetic acid (ug/L) 1.00 1.00 90-110 70-130 30
552.2 Dibromoacetic acid (ug/L) 1.00 1.00 90-110 70-130 30
Herbicides and Pesticides
505 4,4'-DDD (ug/L) 0.00190 0.100 65-135 70-130 20
505 4,4'-DDE (ug/L) 0.00180 0.100 65-135 70-130 20
505 4,4'-DDT (pg/L) 0.00150 0.100 65-135 70-130 20
505 Aldrin (pg/L) 0.00180 0.100 65-135 70-130 20
505 alpha-BHC (ug/L) 0.00180 0.100 65-135 70-130 20
505 beta-BHC (pg/L) 0.00240 0.100 65-135 70-130 20
505 Chlordane (ug/L) 0.0384 0.200 65-135 70-130 20
505 delta-BHC (pg/L) 0.00170 0.100 65-135 70-130 20
505 Dieldrin (pg/L) 0.00160 0.100 65-135 70-130 20
505 Endosulfan | (ug/L) 0.00230 0.100 65-135 70-130 20
505 Endosulfan Il (ug/L) 0.00290 0.100 65-135 70-130 20
505 Endosulfan Sulfate (ug/L) 0.00130 0.100 65-135 70-130 20
505 Endrin (ug/L) 0.00490 0.0100 65-135 70-130 20
505 Endrin Aldehyde (pg/L) 0.00330 0.100 65-135 70-130 20
505 Endrin Ketone (ug/L) 0.00250 0.100 65-135 70-130 20
505 gamma-BHC (Lindane) (ug/L) 0.00260 0.0200 65-135 70-130 20
505 Heptachlor (ug/L) 0.00310 0.0400 65-135 70-130 20
505 Heptachlor Epoxide (pg/L) 0.00140 0.0200 65-135 70-130 20
505 Methoxychlor (ug/L) 0.00180 0.100 65-135 70-130 20
505 Toxaphene (ug/L) 0.385 1.00 65-135 70-130 20
505 Aroclor 1016 (PCB-1016) 0.0422 0.0800 65-135 70-130 20
505 Aroclor 1221 (PCB-1221) 0.500 20.0 65-135 70-130 20
505 Aroclor 1232 (ug/L) 0.100 0.100 65-135 70-130 20
505 Aroclor 1242 (ug/L) 0.100 0.100 65-135 70-130 20
505 Aroclor 1248 (ug/L) 0.100 0.100 65-135 70-130 20
505 Aroclor 1254 (ug/L) 0.100 0.100 65-135 70-130 20
505 Aroclor 1260 (pg/L) 0.0375 0.0375 65-135 70-130 20
505 2,4,5-T (ug/L) 0.0570 0.400 70-130 70-130 20
515.4 2,4,5-TP (Silvex) (ug/L) 0.0350 0.200 70-130 70-130 20
515.4 2,4-D (ug/L) 0.0330 0.100 70-130 70-130 20
515.4 2,4-DB (ug/L) 0.240 1.00 70-130 70-130 20
515.4 3,5-Dichlorobenzoic Acid (ug/L) 0.156 0.500 70-130 70-130 20
515.4 Acifluorofen 0.322 0.0200 70-130 70-130 20
515.4 Bentazon (ug/L) 0.105 0.500 70-130 70-130 20
515.4 Chloramben (ug/L) 0.0490 0.200 70-130 70-130 20
515.4 Dacthal 0.0110 0.0200 70-130 70-130 20
515.4 Dalapon (ug/L) 0.531 1.00 70-130 70-130 20
515.4 Dicamba (ug/L) 0.0710 0.200 70-130 70-130 20
515.4 Dichloroprop 0.260 0.0200 70-130 70-130 20
515.4 Dinoseb (ug/L) 0.0680 0.200 70-130 70-130 20
515.4 Pentachlorophenol (ug/L) 0.00900 0.0400 70-130 70-130 20
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sm6215B

sm6215B


Analytical Method Method Accuracy Matrix
Suite and Detection | Reporting (LCS Spike Precision
Method No. Analyte Limit Limit %Rec) (%Rec.) (RPD)
515.4 Picloram (ug/L) 0.0480 0.100 70-130 70-130 20
Endothall (ug/L) 2.92 9.00 65-105 70-110
Diquat (ug/L) 0.146 0.400 70-130 70-130
Bacteriological
SM9223B E. coli (cfu/100mL) 1 o100 - - -
SM 92238 Total Coliform (cfu/100mL) 1 o100 - - -

Notes: RPD = relative percent difference, LCS = laboratory control sample, %Rec = percent recovered

Water Quality Analyses

The MQOs for the water quality analyses are summarized above in Table 10. Water quality
sampling will be performed using industry-standard procedures to minimize bias and maximize
precision. All sampling equipment will be decontaminated before and after completion of
sampling activities.

Anatek Analytical (Anatek) is accredited by Ecology for all analytical procedures performed for
this project and by the National Environmental Laboratory Accreditation Program (NELAP) for a
comprehensive analytical laboratory accreditation. The laboratory is responsible for ensuring that
all procedures performed comply with all requirements specified in the accreditation programs,
laboratory quality assurance (QA) manuals, individual analytical methods, and this QAPP.
Anatek’s lab accreditation is included as Appendix B.

The quality and usability of data collected will be determined, based on the outcomes of data
verification and validation, and expressed as data quality indicators measurement quality
objectives (MQOs): precision, accuracy (bias), representativeness, comparability, completeness,
and sensitivity. The MQOs routinely obtained by the laboratory for the analytical procedures
performed for this project are considered adequate. The definitions of the MQOs are presented
as follows:

6.2.1.1 Precision

Precision is defined as the degree of agreement between or among independent, similar, or
repeated measurements. Precision is a measure of variability in the results of replicate
measurements due to random error. Precision is usually assessed by analyzing duplicate field
measurements and random error is imparted by the variation in field procedures. Therefore,
field sampling precision is addressed by collection of replicate measurements.

Precision is also expressed in terms of analytical variability. For this investigation, analytical
variability will be measured as the relative percent difference (RPD) or coefficient of variation
between analytical laboratory duplicates and between the matrix spike (MS) and matrix spike
duplicate (MSD) analyses. Precision will be calculated as the RPD as follows:

I ————————————
QAPP: City of Moses Lake ASR FS 27



549.2


RPD (%)=1OOXM

(S+D)/2
where:
S = analyte concentration in a sample
D = analyte concentration in a duplicate sample

The resultant RPD will be compared with criteria established by this QAPP in Table 10, and
deviations from these criteria will be reported. If the QAPP criteria are not met, the laboratory
will supply a justification of why the limits were exceeded and implement the appropriate
corrective actions. The RPD will be evaluated during data review and validation. The data
reviewer will note deviations from the specified limits and deviations from the criteria will be
flagged for further evaluation before being accepted for project use..

6.2.1.2 Bias

Bias is the difference between the sample mean (average value for a finite set of replicate
measurements on a sample). and the true value. It will be measured as the percent recoveries
of MS and MSD, organic surrogate compounds, and the laboratory control sample. Additional
potential bias will be assessed using calibration standards and blank samples (e.g., method
blanks). In cases where accuracy is determined from spiked samples, accuracy will be expressed
as the percent recovery. The closer these values are to 100 percent, the more accurate the
data.

Surrogate recovery will be calculated as follows:

MC
Recovery (%) =—— x 100
ry (%) <C

Where:
SC = spiked concentration
MC= measured concentration

MS percent recovery will be calculated as follows:

MC -USC
Recovery (%) = ————x 100
ry (7o) SC
where:
SC = spiked concentration
MC = measured concentration
USC = unspiked sample concentration

MSD percent recovery will be calculated as follows:
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MDC — USC

Recovery (%) = — X 100
where:
SC = spiked concentration
MDC = measured duplicate spike concentration
USC = unspiked sample concentration
and
o\ _ _MC-MDC
RPD (%) = MCIMD0))3 x 100,
where:

RPD = relative percent difference.

Field staff will minimize bias in the field measurements by strictly following equipment
calibration and measurement protocols. Potential sources of field bias in measurements include
measurement procedure, inability to measure all forms of the parameter of interest, and
calibration problems. Table 10 presents the bias data quality objectives for pressure transducer
and temperature sensor data for instrument QC checks.

The resultant percent recoveries will be compared with criteria established by this QAPP in
Table 10 and deviations from these criteria will be reported (and in laboratory limits for RPD
reported by the lab in individual reports). If the objective criteria are not met, the laboratory
will supply a justification of why the limits were exceeded and implement the appropriate
corrective actions. Percent recoveries will be evaluated during data review and validation, and
the data reviewer will comment on the effect of the deviations on the reported data.

Groundwater Level Monitoring

The MQOs for the groundwater level monitoring of supply wells are as follows:

e Obtain horizontal well locations within 2-meter (6.5 feet) accuracy;

e Obtain the elevation (if not already obtained) of the wellhead or water level reference
point relative to ground surface;

e Obtain ground surface elevations within a 3-foot accuracy (using GPS measurements,
with elevations cross-referenced with a 10-meter digital elevation model available from
the Washington State Department of Natural Resources);

e Obtain groundwater level measurements within a 0.01-foot accuracy. Measurements
are recorded to +0.01 foot and are accurate to + 0.05 foot per 100 feet (Jelinski et al.,
2015).
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A description of the water level monitoring techniques that will be used to obtain the MQOs for
the water level measurements and well locations is provided in the Field Procedures section
(Section 8).

6.2.1.3 Sensitivity

Sensitivity will be determined by reviewing Method Reporting Limits (MRLs). MRLs are
presented in Table 9 and account for matrix effects. The laboratory will be directed to report
compounds detected above the Method Detection Limit (MDL) and positively identified below
the MRL as estimated (J flag).

Sensitivity is also a measure of the capability of the field method and instrument used to detect
a change. It is described by its range, accuracy, and resolution. This is usually reported for each
instrument by the manufacturer. This information is provided in Table 9.

6.2.2 Targets for Comparability, Representativeness, and
Completeness

6.2.2.1 Comparability

Comparability is the degree to which the data can be compared to historical data, reference
values (such as background), and reference materials. This will be achieved through the use of
standard operating procedures (SOPs) to collect field measurements and samples, training of
field staff, field data-collection similarities (location, duration, time of year, weather conditions,
etc.), instrumentation sensitivity, EPA-approved methods to analyze samples, and consistent
units to report analytical results. Data comparability also depends on data quality. Data of
unknown quality cannot be compared and will be flagged in project reporting, and evaluated for
suitability for use in the project design.

6.2.2.2 Representativeness

Representativeness is the degree to which sample analyses results represent the conditions
sampled. This component is generally considered during the design phase of a program. This
program will use the results of all analyses to evaluate the suitability of the data for its intended
use. Typically, a combination of continuous measurements, spot measurements, and historical
data is needed to represent the expected variability of spatial and temporal conditions.

Representativeness of field measurements and samples will be ensured during the collection
process by: (1) employing proper decontamination procedures, (2) thorough purging of the well
and ensuring stability of field parameters prior to collecting groundwater samples (Section 8.2),
and (3) the use of continuous monitoring equipment for groundwater level monitoring. The
representativeness of analytical results will be determined by evaluating hold times, sample
preservation, and blank contamination (e.g. trip blanks). Samples with expired hold times,
improper preservation, or contamination may not be representative, and analytical results will be
flagged for further evaluation before use in this project.
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6.2.2.3 Completeness

Completeness will be calculated as follows:

Completeness (%) = % X 100

where:

vV = number of valid measurements

= number of planned measurements

Valid and invalid data (i.e., data qualified with the R flag [rejected]) will be identified during
data validation. The completeness target for the Study is 100 percent of water quality samples.
However, problems occasionally arise during data collection. A completeness of 95 percent is
acceptable for discrete measurements. In general, the project is designed to accommodate
some data loss and still meet project goals and objectives.

For continuous deployed measurements, additional variables can negatively impact
completeness, including vandalism/theft/tampering, equipment failure, unacceptable fouling or
drift, and unpredictable hydrologic events (steep drops in water level between visits). For these
reasons, a completeness of 80 percent is acceptable for continuous measurements. Given these
difficulties, redundancy is an important component when designing studies with continuous
data collection, particularly at important boundary conditions and within the most critical
areas. If completeness targets are not achieved, then a determination will be made as to
whether the data that were successfully collected are sufficient to meet project needs. This will
depend on a number of factors, such as the needs of the analysis framework, and the times and
locations where data were lost. If successfully collected data are not sufficient, then one or a
combination of the following approaches will be used:

1. Estimate missing data values from existing data, if this can be done with reasonable
confidence;

2. Conduct targeted additional sampling to fill data gaps; and

3. Recollect all or a portion of data.

If completeness targets are not met, the study report will analyze the effect of the

incomplete data on meeting the study objectives, account for data completeness (or
incompleteness) in any data analyses, and document data completeness and its consequences
in any study reports.
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6.3 Acceptance Criteria for Quality of Existing Data

The City conducts water quality sampling at each of its groundwater wells to comply with DOH
drinking water source requirements, but no Ecology-approved QAPP was prepared for this
work.

6.4 Model Quality Objectives

The potential for physiochemical changes (mineral dissolution and/or precipitation) to occur
because of recharge operations will be evaluated from the data collected during the water
quality sampling events by developing a PHREEQC thermodynamic geochemical equilibrium
model (Parkurst et al., 1980) for the target aquifer. The model will consider changes in
Saturation Indices (SIs) for the primary minerals found in glacial and alluvial aquifer systems.
The Lawrence Livermore National Lab dataset (LLNL) (Park, 2005) available from the U.S.
Geological Survey will be used to estimate thermodynamic equilibrium and speciation data for
aqueous and mineral compounds within the aquifer. This database has been peer reviewed and
includes all the common mineral phases that have been previously documented within the
regionally extensive glacial and alluvial materials that comprise the storage aquifer. A range of
combinations for potential mineral assemblages will be evaluated by the model as part of a
sensitivity analysis and quality evaluation (Section 13.4).

The model will evaluate potential changes in water quality that may occur due to mineral
dissolution and precipitation. Predicted water quality constituent concentrations will be
compared to measured water quality during pilot testing, if implemented.

The rate of reactions will not be explicitly modeled (a kinetic geochemical model will not be
explicitly developed for this project). Therefore, no quantitative objectives are set for a
comparison of the geochemical modeling results to observed water chemistry. Instead, the
qualitative objective for the modeling is that the Sls calculated for water quality at various
stages of future testing shall agree with the trends that model simulations predict using water
quality data collected under this QAPP. The results of the model will be used to identify
potential constituents and/or well performance trends to monitor during pilot testing. Model
results will be used to inform regulatory considerations, planning, and for comparison to future
water quality measurements associated with the ASR program.
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7.0 Study Design

The Study design is a high-bias non-randomized study design. A narrative of the overall Study
objective is provided in Section 4. This section provides the details of the data collection and
analysis.

7.1 Study Boundaries

The Study area is shown on Figure 1 and will not extend beyond this footprint.
7.2 Field Data Collection

7.2.1 Sampling Locations and Frequency

Water quality sampling will occur according to the schedule shown in Tables 11 and 12.
Proposed sampling locations are mapped on Figure 2 The sampling schedule has been tailored
to the 2024 irrigation season and seeks to quantify the spatial and temporal variability of water
quality in Moses Lake and the ECBID Canal System.

The analyte suite is described in Sections 3.2.3 and 6.2 and will be sampled according to the
quality objectives described in Section 6. The sampling schedule is described below in Tables 12
and 13 and align with the proposed project schedule outlined in Section 5.4.

The groundwater sampling locations shown in Table 12 were identified based on proximity to
potential surface water sources.

The surface water sampling locations are presented in Table 12based on a tentative priority
(highest priority targets are in the first row of the table) and were identified based on their
proximity to existing City wells completed in the target aquifer system. Alternative sample
locations were identified in the event that sampling cannot be reliably completed (e.g., access
or non-representative turbidity).

Surface water sampling will consist of two sampling events, one during the early irrigation
season and one during the late irrigation season to assess the temporal variability of water
quality for the surface water sources. Sampling will be completed after canals have been
operating at capacity for at least two weeks to provide system flushing and after confirming
with ECBID that aquatic weed control (herbicide) hasn’t occurred within the canals for at least a
week.
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Table 11. Groundwater Water Sampling Locations and Schedule

Wells Near Moses Lake

Distance from Anticipated

Year Depth Flow surface water | Sampling Date
Well No. | Drilled | (feet) (gpm) Unit Status source (feet)
Grande
3 1970 909 1,000 Ronde Inactive 855 Summer 2024
Wells Near Canals
200 feet from
18 2004 >85 2,000 Wanapum Active EL20 Canal Summer 2024
265 feet from
12 1988 568 1,990 EL25 Canal

Notes:
All sampled wells will be tested for general chemistry.
Field parameters will be measured during every sampling event.

One field duplicate and data validation (DV) sample will be collected during each sampling event. The DV sample for a trip blank
will include the VOC, general chemistry, and bacteria sample suites (note that no MS/MSD analyses will be completed for
bacteria).

Table 12. Surface Water Sampling Locations and Schedule

Possible Surface Water Sampling Locations

Surface Water Anticipated
Body Nearby Well Parameters to be Sampled Sampling Dates
Moses Lake 33&38&7
Moses Lake 10

General chemistry, Bacteria,

EL20 Canal 18 SVOC, Herbicides, Pesticides and A()ucg'clcj)sgezrgzt)tf
EL25 Canal 12 Carbamates

Moses Lake 4

Moses Lake 31

Notes:
Field parameters will be measured during every sampling event.

One field duplicate and data validation (DV) sample will be collected during each sampling event. The DV sample for a trip blank
will include the VOC, general chemistry, and bacteria sample suites (note that no MS/MSD analyses will be completed for
bacteria).

Highlighted cells represent alternative sampling locations in the case that sampling at the primary locations is not possible.

Well logs are included in Appendix D.
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7.2.2 Field Parameters and Laboratory Analytes to be Measured

Field parameters will be measured using an AquaTroll 500 multimeter, and a Hatch 2100Q
Portable Turbidimeter as described in Section 8.2, to provide independent corroboration of
laboratory results, and to analyze constituents that have short hold times and can be reliably
measured in the field. These include:

e Electrical conductivity
e Dissolved Oxygen

e ORP

e pH

e Temperature
e Turbidity

In addition to manual measurements of the above constituents during sampling events
(measurements will be collected until values are stable, as described in Section 8.2.
Groundwater depth-to-water measurements will be conducted using an electronic water level
indicator as discussed in Section 8.2.

Laboratory analytes to be measured from water quality sampling throughout the Study are
listed in Section 6.

7.3 Modeling and Analysis Design

Water quality modeling will be conducted using the PHREEQC geochemical software developed
by the U.S. Geological Survey (USGS). The model simulations will incorporate water quality
results for native groundwater in the target storage aquifer and the Source Water (from the
Moses Lake and the Canal System).

The PHREEQC model will evaluate the potential for common primary and secondary minerals to
dissolve or precipitate based on the predicted chemistry of mixed waters and calculated
mineral saturation indices. Mixed water chemistry will be predicted by the model based on
water quality data collected for City Wells and surface water sources as described in Section
7.2.1.

Geochemical modeling will begin by adding water from the potential sources to groundwater at
assumed mixing ratios of 50/50 and 80/20 (source water / groundwater). The stored water will
also be modeled in equilibrium with common basalt aquifer minerals (based on LLNL
equilibrium and speciation data for aqueous and mineral compounds) to simulate potential
water quality impacts from interaction with the target aquifer. Following mixing, saturation
indices (Sls) for common basalt minerals deemed to have potentially applicable reaction
kinetics (i.e., with potential to react within the timeframe considered for storage) will be
calculated to assess the potential for mineral precipitation or dissolution.

The results of the model will be used to identify potential constituents and/or well performance
trends to monitor for during future pilot testing.
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7.3.2 Model setup and data needs

Model setup and model scenarios will be developed as described in Section 7.3. The only data
needed for the model are representative water quality constituent profiles for the groundwater
and prospective surface water sources, as indicated in Section 7.2.1.

7.4 Assumptions of Study Design

Existing water quality data for both sources through DOH is assumed to be representative of
the current water quality conditions. Differences between the historical and sampled data will
be evaluated in this study using the methods described in Section 6 to determine whether the
differences are single-event outliers or representative of typical variability.

7.5 Possible Challenges and Contingencies

7.5.1 Logistical Problems

Logistical problems that interfere with measurement collection may occur during field work.
These problems include:

1. Inability to access source water and groundwater measurement locations;
2. Inability to install pressure transducers into City wells;

3. Water quality samples meeting hold times and temperature criteria when shipping
samples to laboratory for analysis.
7.5.2 Practical Constraints

Practical constraints that can interfere with a project include scheduling problems with
personnel, equipment failure, or availability of adequate resources. Funding opportunities are
typically the greatest limitation to collection of baseline data.

7.5.3 Schedule Limitations

No schedule limitations have been identified but could potentially arise from unforeseen
circumstances.

8.0 Field Procedures

8.1 Invasive Species Evaluation

Field staff will follow Ecology SOP EAPQ70 (publicly available in digital format on Ecology’s
website), on minimizing the spread of invasive species (Ecology, 2023c). At the end of each field
visit, field staff will clean field gear in accordance with the SOP for minimizing the spread of
invasive species for areas of both moderate and extreme concern.

I ————————————
QAPP: City of Moses Lake ASR FS 37



Field staff will minimize the spread of invasive species after conducting field work by:

e Inspecting and cleaning all equipment by removing any visible soil, vegetation,
vertebrates, invertebrates, plants, algae, or sediment. If necessary, a scrub brush will be
used and then rinsed with clean water either from the site or brought for that purpose.
The process will be continued until all equipment is clean.

e Draining all water in samplers or other equipment that may harbor water from the site.
This step will take place before leaving the sampling site or at an interim site. If cleaning
after leaving the sampling site, field staff will ensure that no debris will leave the
equipment and potentially spread invasive species during transit or cleaning.

Established Ecology procedures will be followed if an unexpected contamination incident occurs.

8.2 Measurement and Sampling Procedures

The procedures used in this Study are typical for hydrogeologic investigations. SOPs to be
followed include the following:

e Standard Operating Procedure for Manually Obtaining Surface Water Samples (Ecology,
2021,

e Manual Well-Depth and Depth-to-Water Measurements (Ecology, 2023a),

e Standard Operating Procedures to Minimize the Spread of Invasive Species (Ecology,
2023b),

e Washington State Department of Health General Sampling Procedure (DOH, 2023),

e Collecting Groundwater Samples for Metals Analysis from Water Supply Wells (Ecology,
2019).

8.2.1 Well Location Survey

The horizontal location of the well will be determined using a Trimble GPS. Care will be taken to
collect a GPS location with a horizontal accuracy of the less than 6.5 feet, as discussed in the
Quality Objectives section (Section 6). The ground surface elevation will also be determined
based on the Trimble GPS and shall have a vertical accuracy of equal to, or less than, 3 feet.

8.2.2 Groundwater Level Monitoring

Groundwater levels will be measured at least four City wells with an electronic water level
indicator. The manual water level measurements will be compared to the static groundwater
level documented post well completion to determine the amount of available head in the aquifer
for storage.

Water levels should be collected using an electrical water level meter with engineer’s scale
accurate to a hundredth of a foot (0.01 feet). A permanent measuring point (MP) will be made
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from which all depth-to-water measurements are taken at each well to ensure data
comparability. An MP will be established or the existing MP will be used if already established.

Establish a permanent measuring point (MP) via the method below:

1. MPs are normally established on the top rim of the actual well casing; this position is
commonly referred to as “top of casing” (TOC). Locate the MP at a convenient place
from which to measure the water level. If the TOC is level, collect the measurement
from the north edge.

2. Clearly mark the MP. The MP must be as permanent as possible and be clearly visible

and easily located. The MP may be marked using a permanent black marker, bright

colored paint stick, or with a notch filed into the TOC.

Describe the position of the MP clearly in the field-data sheets.

4. The MP height is established in reference to a land surface datum (LSD). The LSD is
generally chosen to be approximately equivalent to the average altitude of the ground
surface around the well.

5. Measure the height of the MP in feet relative to the LSD. Generally, MPs are established
to the nearest 0.1 feet using a pocket tape to measure the distance from the MP to the
LSD. Note that values for measuring points that lie below land surface should be
preceded by a minus sign (-). Record the height of the MP and the date it was
established.

6. MPs and the LSD may change over time, the distance between the two should be
checked whenever there have been activities, such as land development that could have
affected either the MP or LSD at the site. Such changes must be measured as accurately
as possible, documented and dated in field-data sheets, and in any database(s) into
which the water-level data are entered.

w

All subsequent water level measurements should be referenced to the established MP. The MP
value will be used to convert measurements into values that are relative to land surface.

After a permanent MP is established for each well, continue sampling using the following
process:

1. Open the top of the well and note any popping sounds that would indicate pressure
buildup, any odors, and the condition of the well head.

2. If thereis a pressure transducer attached to the well cap carefully note the initial
position of the cap (mark cap position on casing with permanent marker). If the well was
airtight, wait a few minutes for the water level to return to equilibrium with
atmospheric pressure.

3. Turn the water level meter on and slowly lower the probe into the well until it makes a
tone indicating contact with the water level. To confirm contact with the distinct water
boundary, slowly raise and lower the electric-tape probe in and out of the water
column. If necessary, adjust the sensitivity setting of the meter to provide a “crisp”
indication of the water surface. Measure the depth to water against the MP and mark
down the date and time the reading was made.
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4. At the precise location the indicator shows contact with the water surface, pinch the
tape between your fingernails at the MP. Read the depth-to-water.

5. Repeat measurement to ensure that the water level is stable (not rising or falling over
time).

6. When the probe is pulled back up, make a note of any mud, staining, or anything else on
the tip. Before moving on to the next well, decontaminate the probe with a brush or
paper towel, then rinse with distilled water and 10 percent bleach.

On occasion, condensation on the interior casing wall and probe can prematurely trigger the

electric-tape indicator giving a false positive reading. In this situation it can help to center the
tape in the well casing above the water level and lightly shake the tape to remove the excess

water on the probe.

8.2.4 Groundwater and Surface Water Sampling

Groundwater quality samples from City Wells will be collected in general accordance with Ecology
(2023dc); Ecology (2019b) and DOH (2023) standard procedures when using existing turbine
pumps. Groundwater samples will be collected from the existing sample port at City Wells during
operation of the existing pump, prior to any type of water storage or chlorine feed. The well will
be purged until the water quality parameters stabilize. If necessary, groundwater quality samples
will be collected using low-flow groundwater sampling techniques via a bladder pump.

Field water quality parameters (temperature, pH, specific conductivity, ORP, dissolved oxygen,
and turbidity) will be monitored from each well at approximately 3- to 5-minute intervals
throughout well purging using an Aqua Troll 500 and flow-through cell plumbed into the sampling
port. Water quality parameters will be considered stable when three successive measurements
indicate that the parameters fall within the stabilization criteria established in Standard
Operating Procedure EAP098 and shown in Table 13 below. Once the water quality parameters
have stabilized, the groundwater quality samples shall be collected from the respective sampling
port.

Table 13. Field Parameter Stabilization Criteria

Parameter Value Units
pH +0.1 SuU
Specific Conductance +10.0 uS/cm
. + 0.05 for values < 1 mg/L
Dissolved Oxygen _i 0.2 for values > 1 ¢
Temperature +0.1 Degrees Celsius
ORP +10 millivolts
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Source water samples will be collected from the bank of the surface water body. Field water
quality parameters (temperature, pH, specific conductivity, ORP, dissolved oxygen, and
turbidity) will be obtained using an AquaTroll 500 water quality probe. Surface water samples
will be collected as a grab sample either by directly dipping the laboratory-supplied sample
bottle through the water column, or by pumping water with a peristaltic pump directly into the
laboratory-supplied sample bottle.

All samples collected for dissolved metals will be field filtered with a 0.45-micron pore-size.
Samples will be collected after pumping three filter volumes through the filter cartridge. A
minimum of one surface water sample will be collected for each site and submitted to the
laboratory for analysis.

8.3 Containers, Preservation Methods, Holding Times

The sample bottles and respective preservatives for each sample will be provided by the
laboratory and filled accordingly. A description of the sample bottles, preservatives and
analytical methods are provided in Table 14 and 15.

New latex gloves will be worn during the collection of the water quality parameters and
samples. Samples for dissolved metal analyses shall be filtered prior to collection. All bottles
shall be clearly labeled with a unique sample name, location name, date, time, and
preservative. Samples shall be stored in a cooler at 4 degrees Celsius (°C) and delivered to the
laboratory under standard chain-of-custody protocols, within the hold times provided in Table
14.

Table 14. Containers, Preservation Methods, and Holding Times

Parameter Container Preservative Holding Time

General Chemistry / Water Quality Parameters (all metals and Dissolved fractions)

Alkalinity (mg/L) 250 mL Plastic Unpreserved 14 days
Bicarbonate (mg/L) 1 L Plastic Unpreserved 14 days
Chloride (mg/L) 1 L Plastic Unpreserved 28 days
TDS (mg/L) .
1 L Plastic Unpreserved 7 days
TSS (mg/L)
Total Organic Carbon (mg/L) .
1 L Plastic H2S04 28 days
Phosphorous, Total (mg/L)
Bromide (mg/L) .
- 1L Plastic Unpreserved 28 days
Fluoride (mg/L)
Nitrate-N (mg/L) .
1 L Plastic Unpreserved 48 hours

Nitrite-N (mg/L)
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Parameter Container Preservative Holding Time

Sulfate (mg/L) 1 L Plastic Unpreserved 28 days

Silica (silicon) (ug/L)

Arsenic (ug/L)

Antimony (ug/L

Aluminum (ug/L

Barium (ug/L

Beryllium (pg/L

Cadmium (ug/L 1 L Plastic HNO3 6 months

Chromium (pg/L

Copper (ug/L

Iron (pg/L
Lead (ug/L
Magnesium (ug/L)

)
)
)
)
)
Calcium (ug/L)
)
)
)
)

Manganese (ug/L)
Mercury (ug/L) 1 L Plastic HNO3 28 days
Nickel (ug/L)
Potassium (ug/L)

Selenium (ug/L)
Silver (ug/L) 1 L Plastic HNO3 6 months
Sodium (pg/L)
(Mg/L)
(ug/L)
Zinc (ug/L)
Volatile Organic Compounds (VOCs)
All VOCs | 40 mL VOA | Na2s203 | 14 Days
Synthetic Organic Compounds (SOCs)

Thallium

Titanium

SOCs Measured Via EPA Methods HCI +

508.1 and 525.2 1L Amber Na2S03 14 Days

SOCs Measured Via EPA Mgﬁhﬁ 250 mL Amber Na2S03 14 Days

Herbicides and Pesticides

. . HCI +

Chlorinated Pesticides 1L Amber Na2S03 14 Days

. 14 days until
Chlorinated Acid Herbicides G, Amber, Teflon-Lined <6°C extraction, 21 days

Cap

after extraction
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Parameter Container Preservative Holding Time
30mL/L of
C2H3CIO2,
Pesticides as carbamates | 60 mL glass container 80mg/L of 28 Days
Na2S203.!
Cool 4°C
. 100mg/L of 14 days until
Herbicides — diquat and paraquat G, Amber,CTeron-Llned Na2S203, extraction, 21 days
ap o .
4°C after extraction
. 14 days until
Herbicides — endothall | & AMPer, Teflon-Lined 4°C extraction, 21 days
Cap .
after extraction
100mg/L
Herbicides — glyphosate Glass Container Na2S203, 14 Days
4°C
Bacteriological (LabTest)
= col 250 mL sterile plasti Na2S203 30 h
Total Coliform 50 mL sterile plastic a ours

1. After the addition of C2H3CIO2 and Na2S203, seal and shake sample bottle for 1 min prior to storage.

8.4 Equipment Decontamination

Water samples are collected from dedicated sampling equipment or directly into laboratory
provided containers to prevent cross-contamination. All sampling equipment will be
decontaminated before and after completion of all sampling activities. Sampling equipment will
be decontaminated with an industry standard, phosphorous-free detergent and brush or paper
towel, then rinsed with distilled water.

8.5 Sample ID

All bottles shall be clearly labeled with a unique sample name, location name, date, time, and
preservative. Samples shall be stored in a cooler at 4°C and delivered to the laboratory under
standard chain-of-custody protocols, within the hold times provided in Table 14.

8.6 Chain of Custody

After collection, samples will be maintained in Aspect’s custody until formally transferred to the
analytical laboratory. For purposes of this work, custody of the samples will be defined as follows:

e In plain view of the field representatives
e Inside a cooler that is in plain view of the field representative

e Inside any locked space, such as a cooler, locker, car, or truck to which the field
representative has the only immediately available key(s)
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A chain-of-custody record provided by the laboratory will be initiated at the time of sampling for
all samples collected. The record will be signed by the field representative and others who
subsequently take custody of the samples. Couriers or other professional shipping
representatives are not required to sign the chain-of-custody form; however, shipping receipts
will be collected and maintained as a part of custody documentation in the project files. A copy of
the chain-of-custody form with appropriate signatures will be maintained in Aspect’s files and
included as an appendix to the project report.

8.7 Field Log Requirements

During the collection of any field samples accompanying field documentation must be made
clearly stating:

e Name and location of project

e Field personnel

e Sequence of events

e Any changes or deviations from the QAPP or SOPs

e Environmental conditions

e Date, time, location, ID, unique sample name, and description of each sample
e Field instrument calibration procedures

e Field measurement results

e Identity of QC samples collected

e Unusual circumstances that might affect interpretation of results

For this Study, data collected in the field will be contained in a field log (a binder backed by
electronic scans of documents) that will consist of field notes (freehand notes) and Aspect field
data sheets (Appendix C).

Field notes should be bound, waterproof notebooks with prenumbered pages (Rite in the Rain®).
Permanent, waterproof ink should be used for all entries. Corrections should be made with
single-line strikethroughs, initials, and date of correction. Use of white-out or correction fluid is
not permitted.

While conducting field work, the field geologist or technician (Section 5) will document general
pertinent observations and events in waterproof field notes and, when warranted, provide
photographic documentation of specific sampling efforts. Data collected during the sample
collection procedures will be recorded on standard Aspect field data sheets (Appendix C). Field
notes will include a description of each field activity, sample descriptions, and associated
details, such as the date, time, and field conditions. The laboratory chain-of-custody forms will
be filled out before leaving the site. Upon completion of a field task, the field personnel will
then scan field notes and Aspect field data sheets into computer files and provide the original
versions to the Aspect Project Manager. Copies of Aspect field data sheet and laboratory chain
of custody are provided in Appendix C.
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8.8 Other Activities

Not Applicable.
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9.0 Laboratory Procedures
9.1 Lab Procedures Table

Table 15 presents the lab procedures for each analyte including the sample matrix, number of
samples, expected range of results, reporting limit, and analytical method.

Table 15. Lab Procedures

Sample 2TEEE Mm'ml.’m Analytical (Instrumental)
Analyte . Range of Reporting
Matrix - Method
Results Limit
General Chemistry / Water Quality Parameters (all metals are total and Dissolved fractions)
Alkalinity (mg/L) Water 138-144 2 SM2320 B
Bicarbonate (mg/L) Water 130-142 2 SM2320 B
Chloride (mg/L) Water 12-19 0.2 EPA Method 300

TDS (mg/L) Water 250-335 5 SM2540 C

TSS (mg/L) Water <5-5 5 SM2540 D
g;’:ggg;%a&'f) Water 0.5-0.61 05 SM5310 C

Phosphorous, Total Water 0.01-1.75 0.01 EPA Method 365.3
(mglL)
Bromide (mg/L) Water 0.02-0.2 0.1 EPA Method 300
Fluoride (mg/L) Water 1.7-3.6 0.2 EPA Method 300
Nitrate-N (mg/L) Water 0.02-2.3 0.1 EPA Method 300
Nitrite-N (mg/L) Water 0.02-2.3 0.1 EPA Method 300
Sulfate (mg/L) Water 26-32 0.2 EPA Method 300
Silica (silicon) (pg/L) Water %i%%%' 200 EPA Method 200.7
Arsenic (ug/L) Water 0.11.7 0.5 EPA Method 200.8
Antimony (ug/L) Water 0.02-0.08 0.05 EPA Method 200.8
Aluminum (pg/L) Water 3-17 2 EPA Method 200.8

Barium (ug/L) Water 7.7-20 4 EPA Method 200.8

Beryllium (pg/L) Water <0.3 1 EPA Method 200.8

Cadmium (ug/L) Water <0.4 1 EPA Method 200.8
Calcium (ug/L) Water 2400-9900 20 EPA Method 200.8
Chromium (ug/L) Water <2.1 4 EPA Method 200.8
Copper (ug/L) Water <2.1 4 EPA Method 200.8
Iron (ug/L) Water 8-550 20 EPA Method 200.7
Lead (ug/L) Water 2-50 10 EPA Method 200.8
Magnesium (ug/L) Water 530-6230 5 EPA Method 200.7
Manganese (ug/L) Water 0.9-21 1 EPA Method 200.8
Mercury (ug/L) Water Unknown 0.2 EPA Method 245.1
Nickel (ug/L) Water 0.9-18 4 EPA Method 200.8
Potassium (ug/L) Water 8200-12500 200 EPA Method 200.7
Selenium (ug/L) Water 0.1-0.3 1 EPA Method 200.8

. 56000-

Silver (pg/L) Water 66300 4 EPA Method 200.8
Sodium (ug/L) Water 57%58%%- 200 EPA Method 200.7
Thallium (ug/L) Water 0.009-0.07 0.02 EPA Method 200.8

Bacteriological (LabTest.)
E. coli |  Water | Unknown | - | SM 9223B
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Sample STEEE M|n|mL_|m Analytical (Instrumental)
Analyte g Range of Reporting
Matrix .. Method
Results Limit
Total Coliform Water Unknown -- SM 9223B
VOCs
1,1,1,2-
Water <RL 0.5 EPA Method 524.2
Tetrachloroethane
- Water <RL 05 EPA Method 524.2
Trichloroethane
1,1,2,2- Water <RL 05 EPA Method 524.2
Tetrachloroethane
11,2 Water <RL 05 EPA Method 524.2
Trichloroethane
1,1-Dichloroethane Water <RL 0.5 EPA Method 524.2
1,1-Dichloroethene Water <RL 0.5 EPA Method 524.2
1,1-Dichloropropene Water <RL 0.5 EPA Method 524.2
12,3 Water <RL 05 EPA Method 524.2
Trichlorobenzene
1,23 Water <RL 05 EPA Method 524.2
Trichloropropane
124 Water <RL 05 EPA Method 524.2
Trichlorobenzene
1,24 Water <RL 05 EPA Method 524.2
Trimethylbenzene
1,2-Dibromo-3-
chloropropane Water <RL 0.5 EPA Method 524.2
(DBCP)
1'2'D'3E)S‘B°)etha”e Water <RL 0.5 EPA Method 524.2
1,2-Dichlorobenzene Water <RL 0.5 EPA Method 524.2
1,2-Dichloroethane Water <RL 0.5 EPA Method 524.2
1,2-Dichloropropane Water <RL 0.5 EPA Method 524.2
135 Water <RL 05 EPA Method 524.2
Trimethylbenzene
1,3-Dichlorobenzene Water <RL 0.5 EPA Method 524.2
1,3-Dichloropropane Water <RL 0.5 EPA Method 524.2
1,4-Dichlorobenzene Water <RL 0.5 EPA Method 524.2
2,2-Dichloropropane Water <RL 0.5 EPA Method 524.2
2-Chlorotoluene Water <RL 0.5 EPA Method 524.2
4-Chlorotoluene Water <RL 0.5 EPA Method 524.2
Benzene Water <RL 0.5 EPA Method 524.2
Bromobenzene Water <RL 0.5 EPA Method 524.2
Br°m°°h'gr°metha“ Water <RL 05 EPA Method 524.2
Br°m°d'°:e'}°r°metha Water <RL 0.5 EPA Method 524.2
Bromoform Water <RL 0.5 EPA Method 524.2
Bromomethane Water <RL 0.5 EPA Method 524.2
Carbon Water <RL 0.5 EPA Method 524.2
Tetrachloride
Chlorobenzene Water <RL 0.5 EPA Method 524.2
Chloroethane Water <RL 0.5 EPA Method 524.2
Chloroform Water <RL 0.5 EPA Method 524.2
Chloromethane Water <RL 0.5 EPA Method 524.2
_ cis-1,2- Water <RL 05 EPA Method 524.2
Dichloroethene
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Sample STEEE Mm'mt.'m Analytical (Instrumental)
Analyte g Range of Reporting
Matrix - Method
Results Limit
_cis-1,3- Water <RL 0.5 EPA Method 524.2
Dichloropropene
D'bmm?:frometh Water <RL 05 EPA Method 524.2
Dibromomethane Water <RL 0.5 EPA Method 524.2
Dichlorodifiuorometh | = yyater <RL 0.5 EPA Method 524.2
Ethylbenzene Water <RL 0.5 EPA Method 524.2
Hexa"hbgob“tad'e” Water <RL 05 EPA Method 524.2
Isopropylbenzene Water <RL 0.5 EPA Method 524.2
m,p-Xylenes Water <RL 0.5 EPA Method 524.2
Methyl fort-Butyl Water <RL 0.5 EPA Method 524.2
Methylene Chloride Water <RL 0.5 EPA Method 524.2
Naphthalene Water <RL 0.5 EPA Method 524.2
n-Butylbenzene Water <RL 0.5 EPA Method 524.2
n-Propylbenzene Water <RL 0.5 EPA Method 524.2
o-Xylene Water <RL 0.5 EPA Method 524.2
p-Isopropyltoluene Water <RL 0.5 EPA Method 524.2
sec-Butylbenzene Water <RL 0.5 EPA Method 524.2
Styrene Water <RL 0.5 EPA Method 524.2
tert-Butylbenzene Water <RL 0.5 EPA Method 524.2
Tetrachloroethene Water <RL 0.5 EPA Method 524.2
Toluene Water <RL 0.5 EPA Method 524.2
trans-1,2- Water <RL 0.5 EPA Method 524.2
Dichloroethene
_ trans-1,3- Water <RL 0.5 EPA Method 524.2
Dichloropropene
Trichloroethene Water <RL 0.5 EPA Method 524.2
T”Ch'°r°fr']‘;°r°metha Water <RL 0.5 EPA Method 524.2
Vinyl Chloride Water <RL 0.5 EPA Method 524.2
SOCs
Ace'zﬁg/hl_t;]e“e Water <RL 0.05 EPA Method 525.2
Ace“ai;‘/t[‘)y'e”e Water <RL 0.05 EPA Method 525.2
Acetochlor (ug/L) Water <RL 1 EPA Method 525.2
Alachlor (ug/L) Water <RL 0.072 EPA Method 525.2
Anthracene (ug/L) Water <RL 0.068 EPA Method 525.2
Atrazine (ug/L) Water <RL 0.1 EPA Method 525.2
Benz(a‘(ﬁ‘&t[‘)race”e Water <RL 0.2 EPA Method 525.2
Benz&(g/)f;’ rene Water <RL 0.02 EPA Method 525.2
Benzo(b)fluoranthen |y e <RL 0.2 EPA Method 525.2
e (ug/L)
Benzo(g(’b';'/'l)_";ery'e“e Water <RL 0.2 EPA Method 525.2
Benzo(k)fluoranthen Water <RL 0.2 EPA Method 525.2
e (ug/L)
Benzyl butyl
phthalate (ug/L) Water <RL 0.5 EPA Method 525.2
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Sample S{EEE Mm'mt.'m Analytical (Instrumental)
Analyte Matri Range of Reporting
atrix - Method
Results Limit
Bis(2-ethylhexyl)
Adipate (ug/L) Water <RL 0.6 EPA Method 525.2
Bis(2-ethylhexyl)
Phthalate (ug/L) Water <RL 0.6 EPA Method 525.2
Bromacil (ug/L) Water <RL 0.2 EPA Method 525.2
Butachlor (ug/L) Water <RL 0.052 EPA Method 525.2
Chrysene (ug/L) Water <RL 0.2 EPA Method 525.2
Dibenz(a,hjanthrace | \y e <RL 0.2 EPA Method 525.2
ne (ug/L)
D'eth3(’Lz;‘|f;‘a'ate Water <RL 0.5 EPA Method 525.2
Dimeth({]'gff)tha'ate Water <RL 0.5 EPA Method 525.2
Di'”'b“(tg;/ﬁ’_';tha'ate Water <RL 0.6 EPA Method 525.2
Di'”'oc(tﬁ’;ﬁ_*;tha'ate Water <RL 0.2 EPA Method 525.2
EPTC (ug/L) Water <RL 0.052 EPA Method 525.2
Fluoranthene (ug/L) Water <RL 0.1 EPA Method 525.2
Fluorene (ug/L) Water <RL 0.05 EPA Method 525.2
Hexa"h(fg/’ffnze”e Water <RL 0.1 EPA Method 525.2
Hexachlorocyclopen | i, <RL 0.1 EPA Method 525.2
tadiene (ug/L)
Indeno(1,2,3- Water <RL 0.2 EPA Method 525.2
cd)pyrene (ug/L)
Isophorone (ug/L) Water <RL 0.05 EPA Method 525.2
Malathion (pg/L) Water <RL 0.2 EPA Method 525.2
Metolachlor (ug/L) Water <RL 0.09 EPA Method 525.2
Metribuzin (ug/L) Water <RL 0.2 EPA Method 525.2
Parathion (ug/L) Water <RL 0.2 EPA Method 525.2
Phenanthrene (ug/L) Water <RL 0.05 EPA Method 525.2
Prometon (ug/L) Water <RL 0.05 EPA Method 525.2
Pyrene (ug/L) Water <RL 0.05 EPA Method 525.2
Simazine (ug/L) Water <RL 0.05 EPA Method 525.2
Terbacil (ug/L) Water <RL 0.2 EPA Method 525.2
Herbicides and Pesticides
4,4'-DDD (ug/L) Water <RL 0.01 EPA Method 505
4,4'-DDE (ug/L) Water <RL 0.01 EPA Method 505
4,4'-DDT (pg/L) Water <RL 0.01 EPA Method 505
Aldrin (pg/L) Water <RL 0.01 EPA Method 505
alpha-BHC (pg/L) Water <RL 0.01 EPA Method 508.1
a'pha(f;/'f)rda”e Water <RL 0.01 EPA Method 508.1
beta-BHC (ug/L) Water <RL 0.01 EPA Method 508.1
Chlordane (ug/L) Water <RL 0.1 EPA Method 508.1
delta-BHC (ug/L) Water <RL 0.01 EPA Method 508.1
Dieldrin (ug/L) Water <RL 0.01 EPA Method 508.1
Endosulfan | (ug/L) Water <RL 0.01 EPA Method 508.1
Endosulfan 1l (ug/L) Water <RL 0.01 EPA Method 508.1
E“d°st‘lﬂf§/”|_)s”'fate Water <RL 0.01 EPA Method 508.1
Endrin (pg/L) Water <RL 0.01 EPA Method 508.1
E“d”?pg‘}ﬁ‘;hyde Water <RL 0.01 EPA Method 508.1
Endrin Ketone (ug/L) Water <RL 0.01 EPA Method 508.1
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Sample S{EEE Mm'mt.'m Analytical (Instrumental)
Analyte Matri Range of Reporting
atrix - Method
Results Limit

gamma-BHC Water <RL 0.01 EPA Method 508.1

(Lindane) (ug/L) ) )
gamm?ﬁg/rl‘_';’rda“e Water <RL 0.01 EPA Method 508.1
Heptachlor (ug/L) Water <RL 0.01 EPA Method 508.1
Heptacgj'g/rLE)p"x'de Water <RL 0.01 EPA Method 508.1
Heptachlor Epoxide |y 46 <RL 0.01 EPA Method 508.1

(Isomer A) (ug/L)
Methoxychlor (ug/L) Water <RL 0.01 EPA Method 508.1
Toxaphene (pg/L) Water <RL 0.1 EPA Method 508.1
Aroclor 1016 (ug/L) Water <RL 0.05 EPA Method 508.1
Aroclor 1221 (ug/L) Water <RL 0.1 EPA Method 508.1
Aroclor 1232 (ug/L) Water <RL 0.1 EPA Method 508.1
Aroclor 1242 (ug/L) Water <RL 0.1 EPA Method 508.1
Aroclor 1248 (ug/L) Water <RL 0.1 EPA Method 508.1
Aroclor 1254 (ug/L) Water <RL 0.1 EPA Method 508.1
Aroclor 1260 (ug/L) Water <RL 0.1 EPA Method 508.1
2,4,5-T (ug/L) Water <RL 0.2 EPA Method 515.4
2'4’5'(1 '; /l(_S)"VGX) Water <RL 0.05 EPA Method 515.4
2,4-D (ug/L) Water <RL 0.1 EPA Method 515.4
2,4-DB (ug/L) Water <RL 0.4 EPA Method 515.4
3,5-Dichlorobenzoic |y <RL 0.2 EPA Method 515.4
Acid (ug/L)

4-Nitrophenol (ug/L) Water <RL 0.4 EPA Method 515.4
Acifluorfen (ug/L) Water <RL 0.2 EPA Method 515.4
Bentazon (ug/L) Water <RL 04 EPA Method 515.4
Chloramben (ug/L) Water <RL 0.3 EPA Method 515.4
Dacmj’ /E)'ac'd Water <RL 0.2 EPA Method 515.4
Dalapon (ug/L) Water <RL 1 EPA Method 515.4
Dicamba (ug/L) Water <RL 0.2 EPA Method 515.4
Dichlorprop (ug/L) Water <RL 04 EPA Method 515.4
Dinoseb (ug/L) Water <RL 0.2 EPA Method 515.4
Pe”tac(tg’/f)phe”°' Water <RL 0.04 EPA Method 515.4
Picloram (ug/L) Water <RL 0.1 EPA Method 515.4
Endothall (ug/L) Water <RL 5 EPA Method 548.1
Diquat (ug/L) Water <RL 0.4 EPA Method 549.2
Paraquat (ug/L) Water <RL 0.8 EPA Method 549.2

Note:
1. See Section 7.2.1 and Table 11 and 12 for sampling schedule.

9.2 Sample Preparation Method(s)

Samples will be prepared and extracted by an accredited lab in accordance with industry
standards and analytical methods. The selected laboratory is discussed in Section 9.4.

9.3 Special Method Requirements

Not applicable.
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9.4 Laboratories Accredited for Methods

Analysis of water quality samples will be performed by Anatek of Spokane, Washington. Anatek is
accredited by Ecology for analysis of all parameters included in this project (see Appendix B).

Contact information for the laboratory is:

Anatek Labs

504 E Sprague Ave
Suite D

Kelso, WA 98626

Project Manager: Kathy Sattler

Phone: (509) 838-3999
Fax: (509) 838-4433

10.0 Quality Control Procedures

Implementing QC procedures provides the information needed to assess the quality of the data
that is collected. These procedures also help identify problems or issues associated with data
collection or data analysis while the project is underway.

10.1 Field and Laboratory Quality Control

Standard EPA Level Il procedures will be followed by the laboratory for one standard check,
method blank, analytical duplicate, and matrix spike per laboratory batch (typically 10 to 20, as
accommodated by laboratory autosampling equipment and sample backlog). Field procedures
will follow standard guidelines and SOPs for the relevant field activity. As detailed below, data
validation samples will be collected at a minimum of every 10 samples collected.

Data Validation Samples

Field quality control (QC) is accomplished through the analysis of controlled data validation (DV)
samples that are introduced to the laboratory from the field. Field duplicates and trip blanks will
be collected and submitted to the investigation laboratory to provide a means of assessing the
quality of data resulting from the field sampling program.

Trip Blank

Trip blank samples will be used to monitor any possible cross-contamination that occurs during
the transport of VOCs and samples. Trip blank samples are prepared by the laboratory using
organic-free reagent-grade water into a VOA vial prior to the collection of field samples. Two vials
per trip blank sample are placed with and accompany the VOCs samples through the entire
transport process. Trip blank samples will be prepared and analyzed only for VOCs.
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Field Duplicates

Field duplicate samples are used to check for sampling and analysis reproducibility. Field
duplicate samples will be collected at a frequency of 10 percent of the field samples for every
matrix and analytical method.

A set of DV samples will be collected for at least every 10 water samples collected. The DV
sample set will include the following for calculation of DV parameters and acceptance criteria,
and Section 9 for description of lab procedures):

e A MS/MSD
e A “blind” field duplicate (i.e., not indicated to the lab as a field duplicate)

e Trip blanks (for VOCs, bacteria, and inorganic constituent suites)
e Field blanks (for VOCs, anions and cations)

Except for the trip blank, the chemical analysis of DV samples will include the entire list of
chemical analytes (Section 6). The trip blank will include only analysis of VOCs. The blind field
duplicate will be labeled in a manner that does not indicate its true sample location, and the
MS/MSD will be labeled, as such, for laboratory processing.

10.2 Corrective Action Processes

The laboratory will follow the analytical method for corrective action procedures when the
sample results do not meet the QC acceptance criteria. The laboratory will notify the Aspect
hydrogeologist that submitted the samples and include a narrative in the laboratory report when
following the analytical method corrective action procedure results in a sample result not
meeting the QC acceptance criteria. Findings will be reviewed by the Aspect project manager. QC
results may indicate problems with data during the course of the project. Corrective action
processes (such as recalibration) will be used if:

e Activities are inconsistent with the QAPP
e Field instruments yield unusual results
e Results do not meet MQOs or performance expectations

e [f some other unforeseen problem arises
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11.0 Data Management Procedures

111 Data Recording and Reporting Requirements

Field technicians will record all field data in a water-resistant field notebook, electronic data
forms, or Aspect standard field data sheet. Before leaving each site, staff will check field
notebooks, data sheets, or electronic data forms for missing or improbable measurements. Field
technicians will enter field-generated data into spreadsheets or a project database as soon as
practical after they return from the field. For data collected electronically, data will be backed up
on servers when staff return from the field. Raw data files will be stored separate from processed
data files.

The Aspect field hydrogeologist and field technician will check data entry against the field
notebook data for errors and omissions following each sample event. The hydrogeologist will
notify the Aspect project manager of missing or unusual data.

All final spreadsheet files, paper field notes, and final products created as part of the data
collection and data QA process will be kept with the project data files.

Data will be uploaded to Ecology’s EIM database as described in Section 11.4.

11.2 Laboratory Data Package Requirements

All continuous and laboratory data will be stored in a project database that includes station
location information and data QA information. This database will facilitate summarization and
graphical analysis of the data.

11.3 Electronic Transfer Requirements

The lab will provide an EPA Level Il data package as a pdf and an electronic data deliverable
(EDD) in the format of a csv or xls file (comma-separated value and Excel workbook). The data
package will include the following sections: Case narrative; Chain-of-custody (COC)
documentation; Summary of results for environmental samples; Summary of QA/QC results;
and Raw data.

114 Data Upload Procedures

Following completion of the QC and DV procedures described in Section 10, all quality assured
data will be formatted and uploaded to Ecology’s EIM database by an Aspect data scientist
using study ID: WROCR-2123-MolLaMS-00034

11.5 Model Information Management

Modeling will be completed using the PHREEQC code and existing peer-reviewed geochemical
databases (Section 6.4). Aspect will maintain the final version of the model files, including input,
output, and executables, for archiving at the completion of the task. Methods and results will
be detailed in the project report. Electronic copies of the data and supporting documentation
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will be made available upon request. Aspect will maintain copies in a task subdirectory, subject
to regular system backups, for a minimum period of 3 years after task termination, unless
otherwise directed. The City will retain electronic copies of completed reports, including all
data tables and figures. Maintenance of computer resources will be conducted by Aspect’s in-
house computer specialists.

12.0  Audits and Reports
12.1 Audits

Field technicians will be required to review this QAPP prior to each monitoring event and to
maintain a copy of the QAPP and its appendices in the field. Field technicians may be audited at
any time by the appropriate project manager or the Aspect data manager (Section 5) to ensure
that field work is being completed according to this QAPP, work plan, and published SOPs.

12.2 Responsible Personnel

Personnel responsible for the audits are as follows:

e Field audit: Aspect Project Manager

e Field consistency review: experienced (at least 3 years) staff (senior hydrogeologist or
project manager)

e Data analysis: Aspect hydrogeologists (field, senior, and principal, as required for specific
analysis)

Personnel assigned to these roles are listed in Table 7.

12.3 Frequency and Distribution of Reports

Results of the field data collection, data quality assessment, and any data analysis will be
documented in the final ASR Alternatives Evaluation Report. The final report will be distributed to
all stakeholders involved or interested in the Study as determined by the City and Ecology.

Data analysis documentation may be accomplished in one document at the end of the project or
in stages during different phases of the project. For complex projects, the project team may elect
to write separate reports on the data collected, QA/QC, and model scenarios. For this project, the
data analysis documentation will be included in the Water Quality Evaluation section (and
appendices) of the final ASR Alternatives Evaluation Report.

Field and Laboratory Data will be entered into EIM when data collection is complete.

12.4 Responsibility for Reports

The Aspect Project Manager is responsible for verifying data completeness and usability before
the data are used in the technical report and entered into Environmental Information
Management (EIM) database. The Aspect Project Manager is also responsible for writing the final
technical report, unless an alternate author is agreed upon and documented at the start of the
project.
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The Aspect Project Manager is responsible for assigning a peer reviewer with the appropriate
expertise for the technical report. A draft report will be prepared and submitted to Ecology, then
a final report will be prepared that addresses Ecology’s comments. The peer reviewer is
responsible for working with the report author to resolve or clarify any issues with the report.

13.0 Data Verification

Data verification is the process of evaluating the completeness, correctness, and
conformance/compliance of a specific data set against the method, procedural, or contractual
requirements.

13.1 Field Data Verification, Requirements, and
Responsibilities

Field notebooks, data sheets, and electronic information storage will be checked for missing or
improbable measurements, and initial data will be verified before leaving each site. This process
involves checking the data sheet (written or electronic) for omissions or outliers. If measurement
data are missing or a measurement is determined to be an outlier, the measurement will be
flagged in the data sheet and repeated if possible. The field hydrogeologist or field technician is
responsible for in-field data verification.

Upon returning from the field, data are either manually entered (data recorded on paper) or
downloaded from instruments and then uploaded into the appropriate database or project folder
(see Section 11: Data Management Procedures). Manually entered data will be verified/checked
by a staff member who did not enter the data. Downloaded electronic data files will also be
checked for completeness and appropriate metadata (such as file name, time code).

Following data entry verification, raw field measurement data will undergo a quality analysis
verification process to evaluate the performance of the sensors. Field measurement data may be
adjusted for bias or drift (increasing bias over time) based on the results of fouling, field, or
standards checks following general USGS guidelines (Wagner, 2007) and this process:

Review Discrete Field QC Checks

The field check of instrumentation will consist of a manual measurement for water levels, and
measurement of water quality standards in the field (checks with water quality standards will
be completed separate from calibration events). Review of the field checks will consist of the

following:

1. Review post check data for field QC instrument check (water quality and water level),
reject data as appropriate.

2. Assign a quality rating to the field check values (pass or fail) based on the post-check.

Review/Adjust Time Series (Continuous) Data (where existing data is used in this Study)

1. Plot compensated pressure data converted to depth-to-water time series with field
checks.
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2. Reject data based on deployment/retrieval times, site visit disruption, blatant fouling
events, and sensor/equipment failure.

3. Review sensor offsets for recalibration. Flag any potential chronic drift or bias issues
specific to the instrument.

4. If applicable, review fouling check and make drift adjustment, if necessary. In some
situations, an event fouling adjustment may be warranted based on abrupt changes in
groundwater levels, barometric pressure, etc.

5. Review residuals from both field checks and post-checks, together referred to as QC
checks. Adjust data, as appropriate, using a weight-of-evidence approach. Give the most
weight to checks are accepted, rejected, or qualified. Potential data adjustments
include:

a. Bias — Data are adjusted by the average difference between the QC checks and
deployed instrument. Majority of QC checks must show bias to use this method.

b. Regression — Data adjusted using regression, typically linear, between QC checks
and deployed instrument. This accounts for both a slope and bias adjustment.
The regression must have at least five data points and an R? value of >0.95 to use
for adjustment. Do not extrapolate regressions beyond the range of the QC
checks.

c. Calibration/Sensor Drift — Data adjusted using linear regression with time from
calibration or deployment to post-check or retrieval. Majority of QC checks,
particularly post-checks, must confirm pattern of drift.

6. Typically, choose the adjustment that results in the smallest residuals and bias between
the adjusted values and QC checks. Best professional judgement and visual review are
necessary to confirm adjustment.

7. If the evidence is weak, or inconclusive, do not adjust the data.

It will be noted in the final report if any data is adjusted. Data adjustment must be performed or
reviewed by an Aspect Project Manager, or personnel, with the appropriate training and
experience in processing raw sensor data.

13.2 Laboratory Data Verification

The lab will provide an EPA Level Il data package. Additional laboratory data validation (check
batch QC) will be conducted by Aspect’s project data scientist (Table 7). Laboratory validation
results will be summarized on the laboratory reports, and Aspect’s validation results will be
summarized in the final report. An Aspect hydrogeologist will verify the validated laboratory
results.

13.3 Validation requirements, if necessary
Not applicable.
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13.4 Model quality assessment

The geochemical model to be used in this project is a thermodynamic equilibrium model
developed by the USGS. The model uses an existing database of mineral phase equilibria
(Section 6.4) to evaluate the potential for reactions to occur without consideration for reaction
kinetics. The model is intended to be used to “bookend” potential water quality changes that
may occur through ASR and will be used primarily to identify potential trends to monitor for
during pilot testing.

Quality assessment is defined as the process by which QC is implemented in the model
development task. All modelers will conform to the following guidelines:

e All modeling activities including data interpretation are subject to audit or peer review.
Thus, the modelers are instructed to maintain careful written and electronic records for all
aspects of model development.

e |If historical data are used, a written record on where the data were obtained and any
information on their quality will be documented in the final report. A written record on
where this information is on a computer or backup media will be maintained in the task
files.

e [f new theory is incorporated into the model framework, references for the theory and how
it is implemented in any computer code will be documented and peer-reviewed.

Model results will be compared data obtained from other ASR projects operating under very
similar conditions (e.g., the City of Yakima ASR program). The model quality assessment will be
entirely qualitative.

A sensitivity analysis of input parameters and assumed mineral assemblages will be completed
to assess the dependence of the geochemical model results on key input parameters. The
resulting changes in mineral SI’s will be assessed and discussed in the final report.

14.0 Data Quality (Usability) Assessment

14.1 Process for Determining Project Objectives were Met

The Aspect Project Manager will assess all data (qualified and unqualified), results or verification,
compliance with MQOs, and the overall quality of the data set to provide a final determination
regarding usability in the context of the project-specific goals and objectives. The final report will
document whether the final, acceptable-quality data set meets the needs of the project (allows
desired conclusions/decisions to be made with the desired level of certainty).

14.2 Treatment of Nondetects

Nondetects will be reported as the MRL for that analyte with the appropriate flag (“<”
indicating it as a nondetect.
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14.3 Data Analysis and Presentation Methods

Data found to be of acceptable quality for project objectives will be analyzed before being
summarized. Any relevant and interesting data analysis will be presented in the final report using
a combination of tables and plots of various kinds, such as time-series plots, histograms, and box
plots.

The report will contain a summary table of field measurements and laboratory analytical results;
figures of continuous data (water level hydrographs, potentiometric maps, etc.); discussion of
results pertaining to each sample location; and a map of study area showing sampled locations.
As discussed in Section 7.3, background water quality will be analyzed with the geochemical
(PHREEQC) modeling results for rock water and mixing reactions.

Additionally, a conceptual hydrogeologic model will be included showing a cross section of the
target aquifer in relation to the City Wells and adjacent surface water bodies (e.g., Moses Lake
and Canals).

14.4 Sampling Design Evaluation

The Aspect Project Manager will decide whether the data package meets the MQOs and the
criteria for completeness, representativeness, and comparability. If so, the sampling design will
be considered effective. If the sampling design is found ineffective, the approach will be modified
in accordance with Ecology, and/or the Study will be halted for redesign.

14.5 Documentation of Assessment

In the final report, the Aspect Project Manager will include a summary and detailed description of
the data quality assessment and model quality evaluation findings. This summary is usually
included in the Data Quality section of reports. The final report will also provide results of the
data analysis, uncertainty analysis, and margin of safety.
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Appendix E. Glossaries, Acronyms, and Abbreviations

Glossary of General Terms

Ambient: Background or away from point sources of contamination. Surrounding
environmental condition.

Clean Water Act: A federal act passed in 1972 that contains provisions to restore and maintain
the quality of the nation’s waters. Section 303(d) of the Clean Water Act establishes the TMDL
program.

Conductivity: A measure of water’s ability to conduct an electrical current. Conductivity is
related to the concentration and charge of dissolved ions in water.

Dissolved oxygen (DO): A measure of the amount of oxygen dissolved in water.

Dilution factor: The relative proportion of effluent to stream (receiving water) flows occurring
at the edge of a mixing zone during critical discharge conditions as authorized in accordance
with the state’s mixing zone regulations at WAC 173-201A-100.
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-020

Effluent: An outflowing of water from a natural body of water or from a human-made
structure. For example, the treated outflow from a wastewater treatment plant.

Fecal coliform (FC): That portion of the coliform group of bacteria which is present in intestinal
tracts and feces of warm-blooded animals as detected by the product of acid or gas from
lactose in a suitable culture medium within 24 hours at 44.5 plus or minus 0.2 degrees Celsius.
Fecal coliform bacteria are “indicator” organisms that suggest the possible presence

of disease-causing organisms. Concentrations are measured in colony forming units per

100 milliliters of water (cfu/100 mL).

Nutrient: Substance such as carbon, nitrogen, and phosphorus used by organisms to live and
grow. Too many nutrients in the water can promote algal blooms and rob the water of oxygen
vital to aquatic organisms.

pH: A measure of the acidity or alkalinity of water. A low pH value (0 to 7) indicates that an
acidic condition is present, while a high pH (7 to 14) indicates a basic or alkaline condition. A pH
of 7 is considered to be neutral. Since the pH scale is logarithmic, a water sample with a pH of 8
is ten times more basic than one with a pH of 7.

Surface waters of the state: Lakes, rivers, ponds, streams, inland waters, salt waters, wetlands
Total suspended solids (TSS): Portion of solids retained by a filter.

Turbidity: A measure of water clarity. High levels of turbidity can have a negative impact on
aquatic life.
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Acronyms and Abbreviations

Aspect Aspect Consulting, LLC

ASR Aquifer Storage and Recovery
ALS ALS Environmental Laboratory
City City of Moses Lake

Commerce  State of Washington Department of Commerce

DBPs Disinfection Byproducts

DO Dissolved oxygen

DOC Dissolved organic carbon

DOH Department of Health

DQl data quality indicator

DQO data quality objective

DV data validation

ECBID East Columbia Basin Irrigation District
EDD Electronic Data Deliverable

e.g. For example

Ecology Washington State Department of Ecology
EIM Environmental Information Management database
EPA U.S. Environmental Protection Agency
etal. And others

FC Fecal coliform

GIS Geographic Information System software
GPS Global Positioning System

GWMA Groundwater Management Area

GWQS Groundwater Quality Standards

HAAs Haloacetic Acids

i.e. In other words

LCS laboratory control sample

MDL minimum detection limit

MQO measurement quality objective

MRL minimum reporting limit
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MS matrix spike

MSD matrix spike duplicate

NELAP National Environmental Laboratory Accreditation Program
NTR National Toxics Rule

OCR Office of Columbia River

QA quality assurance

QAPP Quality Assurance Project Plan

QcC quality control

Reclamation U.S. Bureau of Reclamation

RPD relative percent difference

RSD relative standard deviation

SAP Sampling Analysis Plain

SCADA Supervisory Control and Data Acquisition
SOP Standard operating procedures
Study Alternatives Evaluation

THMs Trihalomethanes

TDS total dissolved solids

TOC total organic carbon

TSS total suspended solids

USFS United States Forest Service
USGS U.S. Geological Survey

VOA volatile organic analysis

VOCs volatile organic compounds
WAC Washington Administrative Code
WRIA Water Resource Inventory Area

Units of Measurement

°C degrees centigrade

cfs cubic feet per second

cfu colony forming units

cms cubic meters per second, a unit of flow
dw dry weight
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ft feet

g gram, a unit of mass

gpm gallons per minute

kcfs 1,000 cubic feet per second

km kilometer, a unit of length equal to 1,000 meters
L/s liters per second (0.03531 cubic foot per second)
m meter

mg milligram

mgd million gallons per day

mg/L milligrams per liter (parts per million)

mL milliliter

NTU nephelometric turbidity units

s.u. standard units

ug/L micrograms per liter (parts per billion)

uS/cm microsiemens per centimeter, a unit of conductivity

Quality Assurance Glossary

Accreditation: A certification process for laboratories, designed to evaluate and document a
lab’s ability to perform analytical methods and produce acceptable data (Kammin, 2010). For
Ecology, it is defined according to WAC 173-50-040: “Formal recognition by [Ecology] that an
environmental laboratory is capable of producing accurate and defensible analytical data.”

Accuracy: The degree to which a measured value agrees with the true value of the measured
property. USEPA recommends that this term not be used, and that the terms precision and bias
be used to convey the information associated with the term accuracy (USEPA, 2014).

Analyte: An element, ion, compound, or chemical moiety (pH, alkalinity) which is to be
determined. The definition can be expanded to include organisms, e.g., fecal coliform, Klebsiella
(Kammin, 2010).

Bias: Discrepancy between the expected value of an estimator and the population parameter
being estimated (Gilbert, 1987; USEPA, 2014).

Blank: A synthetic sample, free of the analyte(s) of interest. For example, in water analysis,
pure water is used for the blank. In chemical analysis, a blank is used to estimate the analytical
response to all factors other than the analyte in the sample. In general, blanks are used to
assess possible contamination or inadvertent introduction of analyte during various stages of
the sampling and analytical process (USGS, 1998).
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Calibration: The process of establishing the relationship between the response of a
measurement system and the concentration of the parameter being measured (Ecology, 2004).

Check standard: A substance or reference material obtained from a source independent from
the source of the calibration standard; used to assess bias for an analytical method. This is an
obsolete term, and its use is highly discouraged. See Calibration Verification Standards, Lab
Control Samples (LCS), Certified Reference Materials (CRM), and/or spiked blanks. These are all
check standards but should be referred to by their actual designator, e.g., CRM, LCS (Kammin,
2010; Ecology, 2004).

Comparability: The degree to which different methods, data sets and/or decisions agree or can
be represented as similar; a data quality indicator (USEPA, 2014; USEPA, 2020).

Completeness: The amount of valid data obtained from a project compared to the planned
amount. Usually expressed as a percentage. A data quality indicator (USEPA, 2014; USEPA
2020).

Continuing Calibration Verification Standard (CCV): A quality control (QC) sample analyzed
with samples to check for acceptable bias in the measurement system. The CCV is usually a
midpoint calibration standard that is re-run at an established frequency during the course of an
analytical run (Kammin, 2010).

Control chart: A graphical representation of quality control results demonstrating the
performance of an aspect of a measurement system (Kammin, 2010; Ecology 2004).

Control limits: Statistical warning and action limits calculated based on control charts. Warning
limits are generally set at +/- 2 standard deviations from the mean, action limits at +/- 3
standard deviations from the mean (Kammin, 2010).

Data integrity: A qualitative DQI that evaluates the extent to which a data set contains data
that is misrepresented, falsified, or deliberately misleading (Kammin, 2010).

Data quality indicators (DQI): Commonly used measures of acceptability for environmental
data. The principal DQJs are precision, bias, representativeness, comparability, completeness,
sensitivity, and integrity (USEPA, 2006).

Data quality objectives (DQO): Qualitative and quantitative statements derived from
systematic planning processes that clarify study objectives, define the appropriate type of data,
and specify tolerable levels of potential decision errors that will be used as the basis for
establishing the quality and quantity of data needed to support decisions (USEPA, 2006).

Data set: A grouping of samples organized by date, time, analyte, etc. (Kammin, 2010).

Data validation: The process of determining that the data satisfy the requirements as defined
by the data user (USEPA, 2020). There are various levels of data validation (USEPA, 2009).
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Data verification: Examination of a data set for errors or omissions, and assessment of the Data
Quality Indicators related to that data set for compliance with acceptance criteria (MQOs).
Verification is a detailed quality review of a data set (Ecology, 2004).

Detection limit (limit of detection): The concentration or amount of an analyte which can be
determined to a specified level of certainty to be greater than zero (Ecology, 2004).

Duplicate samples: Two samples taken from and representative of the same population, and
carried through and steps of the sampling and analytical procedures in an identical manner.
Duplicate samples are used to assess variability of all method activities including sampling and
analysis (USEPA, 2014).

Field blank: A blank used to obtain information on contamination introduced during sample
collection, storage, and transport (Ecology, 2004).

Initial Calibration Verification Standard (ICV): A QC sample prepared independently of
calibration standards and analyzed along with the samples to check for acceptable bias in the
measurement system. The ICV is analyzed prior to the analysis of any samples (Kammin, 2010).

Laboratory Control Sample (LCS)/LCS duplicate: A sample of known composition prepared
using contaminant-free water or an inert solid that is spiked with analytes of interest at the
midpoint of the calibration curve or at the level of concern. It is prepared and analyzed in the
same batch of regular samples using the same sample preparation method, reagents, and
analytical methods employed for regular samples. Monitors a lab’s performance for bias and
precision (USEPA, 2014).

Matrix spike/Matrix spike duplicate: A QC sample prepared by adding a known amount of the
target analyte(s) to an aliquot of a sample to check for bias and precision errors due to
interference or matrix effects (Ecology, 2004).

Measurement Quality Objectives (MQOs): Performance or acceptance criteria for individual
data quality indicators, usually including precision, bias, sensitivity, completeness,
comparability, and representativeness (USEPA, 2006).

Measurement result: A value obtained by performing the procedure described in a method
(Ecology, 2004).

Method: A formalized group of procedures and techniques for performing an activity (e.g.,
sampling, chemical analysis, data analysis), systematically presented in the order in which they
are to be executed (USEPA, 2001).

Method blank: A blank prepared to represent the sample matrix, prepared and analyzed with a
batch of samples. A method blank will contain all reagents used in the preparation of a sample,
and the same preparation process is used for the method blank and samples (Ecology, 2004;
Kammin, 2010).

Method Detection Limit (MDL): The minimum measured concentration of a substance that can
be reported with 99% confidence that the measured concentration is distinguishable from
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method blank results (USEPA, 2016). MDL is a measure of the capability of an analytical method
of distinguished samples that do not contain a specific analyte from a sample that contains a
low concentration of the analyte (USEPA, 2020).

Minimum level: Either the sample concentration equivalent to the lowest calibration pointin a
method or a multiple of the method detection limit (MDL), whichever is higher. For the
purposes of NPDES compliance monitoring, EPA considers the following terms to be
synonymous: “quantitation limit,” “reporting limit,” and “minimum level” (40 CFR 136).

Parameter: A specified characteristic of a population or sample. Also, an analyte or grouping of
analytes. Benzene and nitrate + nitrite are all parameters (Kammin, 2010; Ecology, 2004).

Population: The hypothetical set of all possible observations of the type being investigated
(Ecology, 2004).

Precision: The extent of random variability among replicate measurements of the same
property; a data quality indicator (USGS, 1998).

Quality assurance (QA): A set of activities designed to establish and document the reliability
and usability of measurement data (Kammin, 2010).

Quality Assurance Project Plan (QAPP): A document that describes the objectives of a project,
and the processes and activities necessary to develop data that will support those objectives
(Kammin, 2010; Ecology, 2004).

Quality control (QC): The routine application of measurement and statistical procedures to
assess the accuracy of measurement data (Ecology, 2004).

Relative Percent Difference (RPD): RPD is commonly used to evaluate precision. The following
formula is used:

RPD = [Abs(a-b)/((a + b)/2)] * 100%

where “Abs()” is absolute value and a and b are results for the two replicate samples. RPD can
be used only with 2 values. Percent Relative Standard Deviation is (%RSD) is used if there are
results for more than 2 replicate samples (Ecology, 2004).

Relative Standard Deviation (RSD): A statistic used to evaluate precision in environmental
analysis. It is determined in the following manner:

RSD = (100% * s)/x

where s is the sample standard deviation and x is the mean of results from more than two
replicate samples (Kammin, 2010).

Replicate samples: Two or more samples taken from the environment at the same time and
place, using the same protocols. Replicates are used to estimate the random variability of the
material sampled (USGS, 1998).
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Reporting level: Unless specified otherwise by a regulatory authority or in a discharge permit,
results for analytes that meet the identification criteria (i.e., rules for determining qualitative
presence/absence of an analyte) are reported down to the concentration of the minimum level
established by the laboratory through calibration of the instrument. EPA considers the terms
“reporting limit,” “quantitation limit,” and “minimum level” to be synonymous (40 CFR 136).

Representativeness: The degree to which a sample reflects the population from which it is
taken; a data quality indicator (USGS, 1998).

Sample (field): A portion of a population (environmental entity) that is measured and assumed
to represent the entire population (USGS, 1998).

Sample (statistical): A finite part or subset of a statistical population (USEPA, 1992).

Sensitivity: In general, denotes the rate at which the analytical response (e.g., absorbance,
volume, meter reading) varies with the concentration of the parameter being determined. In a
specialized sense, it has the same meaning as the detection limit (Ecology, 2004).

Spiked blank: A specified amount of reagent blank fortified with a known mass of the target
analyte(s); usually used to assess the recovery efficiency of the method (USEPA, 2014).

Spiked sample: A sample prepared by adding a known mass of target analyte(s) to a specified
amount of matrix sample for which an independent estimate of target analyte(s) concentration
is available. Spiked samples can be used to determine the effect of the matrix on a method’s
recovery efficiency (USEPA, 2014).

Split sample: A discrete sample subdivided into portions, usually duplicates (Kammin, 2010).

Standard Operating Procedure (SOP): A document which describes in detail a reproducible and
repeatable organized activity (Kammin, 2010).

Surrogate: For environmental chemistry, a surrogate is a substance with properties similar to
those of the target analyte(s). Surrogates are unlikely to be native to environmental samples.
They are added to environmental samples for quality control purposes, to track extraction
efficiency and/or measure analyte recovery. Deuterated organic compounds are examples of
surrogates commonly used in organic compound analysis (Kammin, 2010).

Systematic planning: A step-wise process which develops a clear description of the goals and
objectives of a project, and produces decisions on the type, quantity, and quality of data that
will be needed to meet those goals and objectives. The DQO process is a specialized type of
systematic planning (USEPA, 2006).

References for QA Glossary
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Appendix A

East Low Canal Water Quality Report



Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Client:
Address:

Attn:

Gray and Osborne, INC
180 Iron Horse Court
Yakima, WA 98901
Jared McMeen

Analytical Results Report

Work Order:

Project:

Reported:

WDJ0220
Moses lake Canal Sampling
11/16/2023 10:49

Sample Location:

East Low Canal

Lab/Sample Number:  WDJ0220-01 Collect Date: 10/03/23 11:15

Date Received: 10/03/23 15:30 Collected By: Jared McMeen

Matrix: Drinking Water

Analyte Result Units PQL MCL Analyzed Analyst Method Qualifier
Inorganics

Chloride 3.26 mg/L 0.150 250 10/5/23 1:33 ELS EPA 300.0
Color ND @pH 7.59 Color Units 5.00 15 10/4/23  9:58 LG SM 2120 B
Conductivity 198 pmhos/cm 10.0 700 10/9/23 16:49 ILG SM 2510 B
Cyanide ND mg/L 0.0100 0.2 10/6/23 12:03 LED EPA 335.4
Fluoride 0.132 mg/L 0.100 4 10/5/23 1:33 ELS EPA 300.0
Hardness 76.5 mg CaCO3/L 6.00 10/5/23 15:30 LG SM 2340 C
Nitrate/N 0.378 mg/L 0.100 10 10/5/23 1:33 ELS EPA 300.0
Nitrate/N + Nitrite/N 0.378 mg/L 0.100 10 10/5/23 1:33 ELS EPA 300.0
Nitrite/N ND mg/L 0.100 1 10/5/23 1:33 ELS EPA 300.0
Sulfate 15.9 mg/L 0.150 250 10/5/23 1:33 ELS EPA 300.0
DS 116 mg/L 10/10/23 18:30 EAF SM 2540 C
Turbidity 3.05 NTU 0.100 10/4/23 19:55 LG EPA 180.1
Metals by ICP-MS

Silver ND mg/L 0.00100 0.1 10/5/23 14:56 LG EPA 200.8
Arsenic 0.00197 mg/L 0.00100 0.01 10/5/23 14:56 JIG EPA 200.8
Barium 0.0299 mg/L 0.00100 2 10/5/23 14:56 LG EPA 200.8
Beryllium ND mg/L 0.000300 0.004 10/5/23 14:56 LG EPA 200.8
Cadmium ND mg/L 0.00100 0.005 10/5/23 14:56 IG EPA 200.8
Chromium ND mg/L 0.00100 0.1 10/5/23 14:56 G EPA 200.8
Copper 0.00297 mg/L 0.00100 1.3 10/5/23 14:56 LG EPA 200.8
Mercury ND mg/L 0.000100 0.002 10/5/23 14:56 LG EPA 200.8
Manganese 0.00357 mg/L 0.00100 0.05 10/5/23 14:56 LG EPA 200.8
Nickel ND mg/L 0.00100 0.1 10/5/23 14:56 LG EPA 200.8
Lead ND mg/L 0.00100 0.015 10/5/23 14:56 LG EPA 200.8
Antimony ND mg/L 0.00100 0.006 10/5/23 14:56 LG EPA 200.8
Selenium ND mg/L 0.00100 0.05 10/5/23 14:56 IG EPA 200.8
Thallium ND mg/L 0.00100 0.002 10/5/23 14:56 LG EPA 200.8
Zinc ND mg/L 0.00100 5 10/5/23 14:56 LG EPA 200.8
Metals by ICP

Iron 0.0262 mg/L 0.0100 0.3 10/6/23 15:04 TEC EPA 200.7
Sodium 6.73 mg/L 0.100 10/6/23 15:04 TEC EPA 200.7
Semivolatiles

3-Hydroxycarbofuran ND ug/L 2.00 10/10/23 6:09 BKP EPA 531.2
Aldicarb ND ug/L 0.500 3 10/10/23 6:09 BKP EPA 531.2
Aldicarb Sulfone ND ug/L 0.800 2 10/10/23 6:09 BKP EPA 531.2
Aldicarb Sulfoxide ND ug/L 0.500 4 10/10/23 6:09 BKP EPA 531.2
Carbaryl ND ug/L 2.00 10/10/23 6:09 BKP EPA 531.2
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Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com
504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Sample Location: East Low Canal

Lab/Sample Number:  WDJ0220-01 Collect Date: 10/03/23 11:15
Date Received: 10/03/23 15:30 Collected By: Jared McMeen
Matrix: Drinking Water
Analyte Result Units PQL MCL Analyzed Analyst Method Qualifier
Semivolatiles (Continued)
Carbofuran ND ug/L 0.900 40 10/10/23 6:09 BKP EPA 531.2
Methiocarb ND ug/L 1.00 10/10/23 6:09 BKP EPA 531.2
Methomy! ND ug/L 4.00 10/10/23 6:09 BKP EPA 531.2
Oxamyl ND ug/L 2.00 200 10/10/23 6:09 BKP EPA 531.2
Propoxur ND ug/L 1.00 10/10/23 6:09 BKP EPA 531.2
Surrogate: BDMC 90.3% 70-130 10/10/23 6:09 BKP EPA 531.2
1,2,3-Trichloropropane ND ug/L 0.500 10/10/23 2:20 TAZ EPA 504.1
DBCP (1,2-Dibromo-3-chloropropane) ND ug/L 0.0200 0.2 10/10/23 2:20 TAZ EPA 504.1
EDB (1,2-Dibromoethane) ND ug/L 0.0100 0.05 10/10/23  2:20 TAZ EPA 504.1
2,45-T ND ug/L 0.400 10/17/23 4:47 TGT EPA 515.4
2,4,5-TP (Silvex) ND ug/L 0.200 50 10/17/23 4:47 TGT  EPA515.4
2,4-D ND ug/L 0.100 70 10/17/23 4:47 TGT EPA 515.4
2,4-DB ND ug/L 1.00 10/17/23 4:47 TGT EPA 515.4
3,5-Dichlorobenzoic Acid ND ug/L 0.500 10/17/23 4:47 TGT EPA 515.4
Acifluorofen ND ug/L 1.00 10/17/23 4:47 TGT EPA 515.4
Bentazon ND ug/L 0.500 10/17/23 4:47 TGT EPA 515.4
Chloramben ND ug/L 0.200 10/17/23 4:47 TGT EPA 515.4
Dacthal 0.0783 ug/L 0.0200 10/17/23 4:47 TGT EPA 515.4
Dalapon ND ug/L 1.00 200 10/17/23 4:47 TGT EPA 515.4
Dicamba ND ug/L 0.200 10/17/23 4:47 TGT EPA 515.4
Dichloroprop ND ug/L 0.500 10/17/23 4:47 TGT EPA 515.4
Dinoseb ND ug/L 0.200 7 10/17/23 4:47 TGT EPA 515.4
Pentachlorophenol ND ug/L 0.0400 1 10/17/23 4:47 TGT EPA 515.4
Picloram ND ug/L 0.100 500 10/17/23 4:47 TGT EPA 515.4
4,4'-DDD ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
4,4'-DDE ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
4,4'-DDT ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Aldrin ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
alpha-BHC ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Aroclor 1016 (PCB-1016) ND ug/L 0.0800 10/9/23 23:46 GPB EPA 505
Aroclor 1221 (PCB-1221) ND ug/L 20.0 10/9/23 23:46 GPB EPA 505
Aroclor 1232 (PCB-1232) ND ug/L 0.500 10/9/23 23:46 GPB EPA 505
Aroclor 1242 (PCB-1242) ND ug/L 0.300 10/9/23 23:46 GPB EPA 505
Aroclor 1248 (PCB-1248) ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Aroclor 1254 (PCB-1254) ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Aroclor 1260 (PCB-1260) ND ug/L 0.200 10/9/23 23:46 GPB EPA 505
beta-BHC ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Chlordane ND ug/L 0.200 2 10/9/23 23:46 GPB EPA 505
delta-BHC ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Dieldrin ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Endosulfan I ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Endosulfan II ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Endosulfan sulfate ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Endrin ND ug/L 0.0100 2 10/9/23 23:46 GPB EPA 505
Endrin aldehyde ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
Endrin ketone ND ug/L 0.100 10/9/23 23:46 GPB EPA 505
gamma-BHC (Lindane) ND ug/L 0.0200 0.2 10/9/23 23:46 GPB EPA 505
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Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com
504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Sample Location: East Low Canal

Lab/Sample Number:  WDJ0220-01 Collect Date: 10/03/23 11:15

Date Received: 10/03/23 15:30 Collected By: Jared McMeen

Matrix: Drinking Water

Analyte Result Units PQL MCL Analyzed Analyst Method Qualifier

Semivolatiles (Continued)

Heptachlor ND ug/L 0.0400 0.4 10/9/23 23:46 GPB EPA 505

Heptachlor epoxide ND ug/L 0.0200 0.2 10/9/23 23:46 GPB EPA 505

Methoxychlor ND ug/L 0.100 40 10/9/23 23:46 GPB EPA 505

PCBs ND ug/L 0.500 0.5 10/9/23 23:46 GPB EPA 505

Toxaphene ND ug/L 1.00 3 10/9/23 23:46 GPB EPA 505

Surrogate: DCB 79.6% 70-130 10/9/23 23:46 GPB EPA 505

Acenaphthene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Acenaphthylene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Alachlor ND ug/L 0.200 2 10/17/23 3:22 BMM EPA 525.2
Anthracene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Atrazine ND ug/L 0.100 3 10/17/23 3:22 BMM EPA 525.2
Benzo[a]anthracene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Benzo[a]pyrene ND ug/L 0.0200 0.2 10/17/23 3:22 BMM  EPA 525.2
Benzo[b]fluoranthene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Benzo[ghi]perylene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Benzo[k]fluoranthene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
bis(2-Ethylhexyl)phthalate ND ug/L 0.600 6 10/17/23 3:22 BMM EPA 525.2
bis-2(ethylhexyl)adipate ND ug/L 0.600 400 10/17/23  3:22 BMM EPA 525.2
Bromacil ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Butachlor ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Butyl benzyl phthalate ND ug/L 1.00 10/17/23 3:22 BMM EPA 525.2
Chlorpyrifos ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Chrysene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Cyanazine ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Diazinon ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Dibenz[a,h]anthracene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Diethyl phthalate ND ug/L 1.00 10/17/23 3:22 BMM EPA 525.2
Dimethyl phthalate ND ug/L 1.00 10/17/23 3:22 BMM EPA 525.2
Di-n-butyl phthalate ND ug/L 1.00 10/17/23 3:22 BMM EPA 525.2
EPTC ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Ethyl parathion ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Fluoranthene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Fluorene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Hexachlorobenzene ND ug/L 0.100 1 10/17/23 3:22 BMM EPA 525.2
Hexachlorocyclopentadiene ND ug/L 0.100 50 10/17/23 3:22 BMM EPA 525.2
Indeno[1,2,3-cd]pyrene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Malathion ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
MCPA ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Metolachlor ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Metribuzin ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Molinate ND ug/L 0.100 0.1 10/17/23 3:22 BMM EPA 525.2
Parathion ethyl ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Pendimethalin ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Permethrin ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Phenanthrene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Prometon ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Pronamide ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
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Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Sample Location: East Low Canal

Lab/Sample Number:  WDJ0220-01 Collect Date: 10/03/23 11:15

Date Received: 10/03/23 15:30 Collected By: Jared McMeen

Matrix: Drinking Water

Analyte Result Units PQL MCL Analyzed Analyst Method Qualifier
Semivolatiles (Continued)

Propachlor ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Pyrene ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Simazine ND ug/L 0.0700 4 10/17/23 3:22 BMM EPA 525.2
Terbacil ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Triadimefon ND ug/L 0.200 10/17/23 3:22 BMM EPA 525.2
Trifluralin ND ug/L 0.100 10/17/23 3:22 BMM EPA 525.2
Atrazine ND ug/L 0.107 3 10/17/23 3:22 BMM EPA 525.2
DEA (desethyl atrazine) ND ug/L 0.107 10/17/23 3:22 BMM EPA 525.2
Volatiles

1,1,1,2-Tetrachloroethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,1,1-Trichloroethane ND ug/L 0.500 200 10/5/23 16:48 AAI EPA 524.2
1,1,2,2-Tetrachloroethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,1,2-Trichloroethane ND ug/L 0.500 5 10/5/23 16:48 AAL EPA 524.2
1,1-Dichloroethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,1-Dichloroethene ND ug/L 0.500 7 10/5/23 16:48 AAI EPA 524.2
1,1-dichloropropene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,2,3-Trichlorobenzene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
1,2,3-Trichloropropane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,2,4-Trichlorobenzene ND ug/L 0.500 70 10/5/23 16:48 AAI EPA 524.2
1,2,4-Trimethylbenzene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,2-Dibromo-3-chloropropane (DBCP) ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
1,2-Dichlorobenzene ND ug/L 0.500 600 10/5/23 16:48 AAI EPA 524.2
1,2-Dichloroethane ND ug/L 0.500 5 10/5/23 16:48 AAI EPA 524.2
1,2-Dichloropropane ND ug/L 0.500 5 10/5/23 16:48 AAI EPA 524.2
1,3,5-Trimethylbenzene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,3-Dichlorobenzene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
1,3-Dichloropropane ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
1,4-Dichlorobenzene ND ug/L 0.500 75 10/5/23 16:48 AAI EPA 524.2
2,2-Dichloropropane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
2-Chlorotoluene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
4-Chlorotoluene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Acrolein ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
Acrylonitrile ND ug/L 0.500 10/5/23 16:48 AAIL EPA 524.2
Benzene ND ug/L 0.500 5 10/5/23 16:48 AAI EPA 524.2
Bromobenzene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Bromochloromethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
Bromodichloromethane ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Bromoform ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Bromomethane ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Carbon disulfide ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Carbon Tetrachloride ND ug/L 0.500 5 10/5/23 16:48 AAI EPA 524.2
Chlorobenzene ND ug/L 0.500 100 10/5/23 16:48 AAI EPA 524.2
Chloroethane ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Chloroform ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Chloromethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
cis-1,2-dichloroethene ND ug/L 0.500 70 10/5/23 16:48 AAL EPA 524.2
cis-1,3-Dichloropropene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
Dibromochloromethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
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Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com
504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Sample Location: East Low Canal

Lab/Sample Number:  WDJ0220-01 Collect Date: 10/03/23 11:15

Date Received: 10/03/23 15:30 Collected By: Jared McMeen

Matrix: Drinking Water

Analyte Result Units PQL MCL Analyzed Analyst Method Qualifier

Volatiles (Continued)

Dibromomethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
Dichlorodifluoromethane ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
EDB (Screening) ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
Ethylbenzene ND ug/L 0.500 700 10/5/23 16:48 AAL EPA 524.2
Hexachlorobutadiene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Isopropylbenzene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
m+p-Xylene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Methyl ethyl ketone (MEK) ND ug/L 2.50 10/5/23 16:48 AAI EPA 524.2
Methylene chloride ND ug/L 0.500 5 10/5/23 16:48 AAI EPA 524.2
methyl-t-butyl ether (MTBE) ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Naphthalene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
n-Butylbenzene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
n-Propylbenzene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
o-Xylene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
p-isopropyltoluene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
sec-Butylbenzene ND ug/L 0.500 10/5/23 16:48 AAIL EPA 524.2
Styrene ND ug/L 0.500 100 10/5/23 16:48 AAL EPA 524.2
tert-Butylbenzene ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Tetrachloroethene ND ug/L 0.500 5 10/5/23 16:48 AAL EPA 524.2
Toluene ND ug/L 0.500 1000 10/5/23 16:48 AAI EPA 524.2
Total Xylene ND ug/L 0.500 10000 10/5/23 16:48 AAI EPA 524.2
trans-1,2-Dichloroethene ND ug/L 0.500 100 10/5/23 16:48 AAL EPA 524.2
trans-1,3-Dichloropropene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
trans-1-4-Dichloro-2-butene ND ug/L 0.500 10/5/23 16:48 AAL EPA 524.2
Trichloroethene ND ug/L 0.500 5 10/5/23 16:48 AAI EPA 524.2
Trichlorofluoromethane ND ug/L 0.500 10/5/23 16:48 AAI EPA 524.2
Vinyl Chloride ND ug/L 0.500 2 10/5/23 16:48 AAI EPA 524.2
Surrogate: 1,2-Dichlorobenzene-d4 102% 70-130 10/5/23 16:48 AAT EPA 524.2
Surrogate: 4-Bromofiuorobenzene 92.2% 70-130 10/5/23 16:48 AAT EPA 524.2
Surrogate: Toluene-d8 99.2% 70-130 10/5/23 16:48 AAT EPA 524.2
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Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Sample Location: Trip Blanks

Lab/Sample Number:  WDJ0220-02 Collect Date: 09/29/23 08:00

Date Received: 10/03/23 15:30 Collected By:

Matrix: Drinking Water

Analyte Result Units PQL MCL Analyzed Analyst Method Qualifier
Volatiles

1,1,1,2-Tetrachloroethane ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
1,1,1-Trichloroethane ND ug/L 0.500 200 10/5/23 17:21 AAL EPA 524.2
1,1,2,2-Tetrachloroethane ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
1,1,2-Trichloroethane ND ug/L 0.500 5 10/5/23 17:21 AAI EPA 524.2
1,1-Dichloroethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
1,1-Dichloroethene ND ug/L 0.500 7 10/5/23 17:21 AAI EPA 524.2
1,1-dichloropropene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
1,2,3-Trichlorobenzene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
1,2,3-Trichloropropane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
1,2,4-Trichlorobenzene ND ug/L 0.500 70 10/5/23 17:21 AAI EPA 524.2
1,2,4-Trimethylbenzene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
1,2-Dibromo-3-chloropropane (DBCP) ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
1,2-Dichlorobenzene ND ug/L 0.500 600 10/5/23 17:21 AAL EPA 524.2
1,2-Dichloroethane ND ug/L 0.500 5 10/5/23 17:21 AAL EPA 524.2
1,2-Dichloropropane ND ug/L 0.500 5 10/5/23 17:21 AAI EPA 524.2
1,3,5-Trimethylbenzene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
1,3-Dichlorobenzene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
1,3-Dichloropropane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
1,4-Dichlorobenzene ND ug/L 0.500 75 10/5/23 17:21 AAI EPA 524.2
2,2-Dichloropropane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
2-Chlorotoluene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
4-Chlorotoluene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Acrolein ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Acrylonitrile 3.66 ug/L 0.500 10/5/23 17:21 AAI EPA 524.2 w1
Benzene ND ug/L 0.500 5 10/5/23 17:21 AAL EPA 524.2
Bromobenzene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
Bromochloromethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Bromodichloromethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Bromoform ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Bromomethane ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
Carbon disulfide ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
Carbon Tetrachloride ND ug/L 0.500 5 10/5/23 17:21 AAI EPA 524.2
Chlorobenzene ND ug/L 0.500 100 10/5/23 17:21 AAI EPA 524.2
Chloroethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Chloroform ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
Chloromethane 0.830 ug/L 0.500 10/5/23 17:21 AAI EPA 524.2 w1
cis-1,2-dichloroethene ND ug/L 0.500 70 10/5/23 17:21 AAL EPA 524.2
cis-1,3-Dichloropropene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
Dibromochloromethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Dibromomethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Dichlorodifluoromethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Ethylbenzene ND ug/L 0.500 700 10/5/23 17:21 AAI EPA 524.2
Hexachlorobutadiene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
Isopropylbenzene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
m+p-Xylene ND ug/L 0.500 10/5/23 17:21 AAIL EPA 524.2
Methyl ethyl ketone (MEK) ND ug/L 2.50 10/5/23 17:21 AAL EPA 524.2
Methylene chloride ND ug/L 0.500 5 10/5/23 17:21 AAL EPA 524.2
methyl-t-butyl ether (MTBE) ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
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Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com
504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Sample Location: Trip Blanks

Lab/Sample Number:  WDJ0220-02 Collect Date: 09/29/23 08:00

Date Received: 10/03/23 15:30 Collected By:

Matrix: Drinking Water

Analyte Result Units PQL MCL Analyzed Analyst Method Qualifier

Volatiles (Continued)

Naphthalene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
n-Butylbenzene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
n-Propylbenzene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
o-Xylene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
p-isopropyltoluene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
sec-Butylbenzene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Styrene ND ug/L 0.500 100 10/5/23 17:21 AAI EPA 524.2
tert-Butylbenzene ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Tetrachloroethene ND ug/L 0.500 5 10/5/23 17:21 AAI EPA 524.2
Toluene ND ug/L 0.500 1000 10/5/23 17:21 AAI EPA 524.2
trans-1,2-Dichloroethene ND ug/L 0.500 100 10/5/23 17:21 AAI EPA 524.2
trans-1,3-Dichloropropene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
trans-1-4-Dichloro-2-butene ND ug/L 0.500 10/5/23 17:21 AAL EPA 524.2
Trichloroethene ND ug/L 0.500 5 10/5/23 17:21 AAI EPA 524.2
Trichlorofluoromethane ND ug/L 0.500 10/5/23 17:21 AAI EPA 524.2
Vinyl Chloride ND ug/L 0.500 2 10/5/23 17:21 AAI EPA 524.2
Surrogate: 1,2-Dichlorobenzene-d4 104% 70-130 10/5/23 17:21 AAI  EPA524.2
Surrogate: 4-Bromofiuorobenzene 92.4% 70-130 10/5/23 17:21 AAI EPA 524.2
Surrogate: Toluene-d8 99.4% 70-130 10/5/23 17:21 AAT EPA 524.2
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Anatek Labs, Inc.

1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com
504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Authorized Signature, %

Brock Gerger Fo

athleen Sattler, Laboratory Manager

L4 The associated blank spike recovery was below method acceptance limits. This analyte was not detected in the
sample.

M1 Matrix spike recovery was high; the associated blank spike recovery was acceptable. Potential matrix effect

W1 Analyte was not detected in the sample but was detected in the associated trip blank.

PQL Practical Quantitation Limit

ND Not Detected

MCL EPA's Maximum Contaminant Level

Dry Sample results reported on a dry weight basis

*

Not a state-certified analyte

RPD Relative Percent Difference
%REC Percent Recovery
Source Sample that was spiked or duplicated.

This report shall not be reproduced except in full, without the written approval of the laboratory
The results reported related only to the samples indicated.
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Appendix B

Laboratory Accreditations
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Che State of (i) Washington

Department 2% of Ecology

Anatek Labs, Inc - Spokane

Spokane, WA
has complied with provisions set forth in Chapter 173-50 WAC and is hereby recognized by the
Department of Ecology as an ACCREDITED LABORATORY for the analytical parameters
listed on the accompanying Scope of Accreditation.

This certificate is effective November 16, 2023 and shall expire November 15, 2024.
Witnessed under my hand on December 26, 2023.

Rebecca Wood
Lab Accreditation Unit Supervisor

Laboratory ID




WASHINGTON STATE DEPARTMENT OF ECOLOGY
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM
SCOPE OF ACCREDITATION

Anatek Labs, Inc - Spokane

Spokane, WA

is accredited for the analytes listed below using the methods indicated. Full accreditation is granted unless stated
otherwise in a note. EPA is the U.S. Environmental Protection Agency. SM is "Standard Methods for the
Examination of Water and Wastewater." SM refers to EPA approved method versions. ASTM is the American
Society for Testing and Materials. USGS is the U.S. Geological Survey. AOAC is the Association of Official

Analytical Chemists. Other references are described in notes.

Matrix/Analyte
Drinking Water
Turbidity

Chloride

Fluoride

Nitrate

Nitrate + Nitrite

Nitrite

Orthophosphate
Sulfate

Cyanide, Total

Color

Alkalinity

Hardness (calc.)
Hardness, Total (as CaC03)
Specific Conductance
Solids, Total Dissolved
Cyanide, Total

pH

Nitrate (calc.)

Nitrate + Nitrite

Nitrite:

Orthophosphate

UV Absorbing Organics
Aluminum

Antimony

Arsenic

Barium

Method Notes

EPA 180.1_2_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1983
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 335.4_1_1993
SM 2120 B-2011

SM 2320 B-2011

SM 2340 B-2011

SM 2340 C-2011

SM 2510 B-2011

SM 2540 C-2011

SM 4500-CN™~ E-2011
SM 4500-H+B-2011
SM 4500-NO3™ F-2011
SM 4500-NO3™ F-2011
SM 4500-NO3™ F-2011
SM 4500-P F-2011

SM 5910 B-2011 3
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994

Washington State Department of Ecology

Effective Date: 1/8/2024

Scope of Accreditation Report for Anatek Labs, Inc - Spokane
C585-23a

Laboratory Accreditation Unit
Page 1 of 11
Scope Expires: 11/15/2024



Anatek Labs, Inc - Spokane

Matrix/Analyte

Drinking Water
Beryllium

Cadmium

Chromium

Copper

Lead

Manganese

Mercury

Nickel

Selenium

Silver

Thallium

Total Uranium

Zinc
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene

1,2-Dichloroethane (Ethylene dichloride)

1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane

2-Butanone (Methyl ethyl ketone, MEK)

2-Chiorotoluene
2-Hexanone
4-Chlorotoluene

4-Isopropyltoluene (p-Cymene)

Method

EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995

Notes

Washington State Department of Ecology

Effective Date: 1/8/2024

Scope of Accreditation Report for Anatek Labs, Inc - Spokane

C585-23a

Laboratory Accreditation Unit
Page 2 of 11
Scope Expires: 11/15/2024



Anatek Labs, Inc - Spokane

Matrix/Analyte

Drinking Water
4-Methyl-2-pentanone (MIBK)
Acetone

Acrolein (Propenal)

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
Bromadichloromethane
Bromoform

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chioroform
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropene
Dibromomethane
Dichlorodifluoromethane (Freon-12)
Dichloromethane (DCM, Methylene chloride)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene

Methyl bromide (Bromomethane)
Methyl chloride (Chloromethane)
Methyl tert-butyl ether (MTBE)
m-Xylene

Naphthalene

n-Butylbenzene
n-Propylbenzene

o-Xylene

p-Xylene

sec-Butylbenzene

Styrene

tert-Butylbenzene
Tetrachloroethylene (Perchloroethylene)
Toluene

Method

EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1935
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995

Notes

Washington State Department of Ecology

Effective Date: 1/8/2024

Scope of Accreditation Report for Anatek Labs, Inc - Spokane
C585-23a

Laboratory Accreditation Unit

Page 3 of 11
Scope Expires: 11/15/2024



Anatek Labs, Inc - Spokane

Matrix/Analyte

Drinking Water

Total Trihalomethanes
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
trans-1,4-Dichloro-2-butene
Trichloroethene (Trichloroethylene)
Trichlorofluoromethane (Freon 11)
Vinyl chloride

Xylene (total)

Gross Alpha

Gross Beta

Radium-228

Heterotrophic Bacteria
Heterotrophic Bacteria
Fecal coliform-count

Total coliforms-count
E.coli-count

Total coliforms-count

Total coli/E.coli - detect
Fecal coliform-count

Total coli/E.coli - detect
E.coli-count

Total coliforms-count

Non-Potable Water
non-Polar Extractable Material (TPH)
n-Hexane Extractable Material (O&G)
Turbidity

Mercury

Chloride

Fluoride

Nitrate

Nitrate + Nitrite

Nitrite

Orthophosphate

Sulfate

Cyanide, Total

Chemical Oxygen Demand (COD)
Total Organic Halides (TOX)

Method Notes

EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1985
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995
EPA 524.2_4.1_1995

EPA 900.0-80 1
EPA 900.0-80 1
EPA 904.0-80

SM 9215 B (PCA) 2,6
SM 9215 E SimPlate®

SM 9221 B+E1+C (LTB/BGBIEC-MPN)
SM 9221 B+E1+C (LTB/BGB/EC-MPN)

SM 9221 B+F+C (LTB/BGB/EC Mug-MPN)

SM 9221 B+F+C (LTB/BGB/EC Mug-MPN)

SM 9221 D+F (PA Broth/BGB/EC Mug-PA) 2
SM 9222 D (mFC)-06

SM 9223 B Colilert 188 (PA)

SM 9223 B Colilert 18® QTray®

SM 9223 B Colilert 18® QTray®

EPA 1664B (SGT-HEM)

EPA 1664B -10 (HEM)

EPA 180.1_2_1993

EPA 245.1_3_1994 3
EPA 300.0_2.1_1993

EPA 300.0_2.1_1993

EPA 300.0_2.1_1993

EPA 300.0_2.1_1993

EPA 300.0_2.1_1993

EPA 300.0_2.1_1993 2
EPA 300.0_2.1_1993

EPA 335.4_1_1993

EPA 410.4_2_1993

EPA 9020B_2_1994

Washington State Department of Ecology

Effective Date: 1/8/2024

Scope of Accreditation Report for Anatek Labs, Inc - Spokane
C585-23a

Laboratory Accreditation Unit
Page 4 of 11
Scope Expires: 11/15/2024



Anatek Labs, Inc - Spokane

Matrix/Analyte

Non-Potable Water
Alkalinity

Hardness, Total (as CaC03)
Specific Conductance
Solids, Total

Solids, Total Dissolved
Solids, Total Suspended
Solids, Total Volatile
Chromium, Hexavalent
Cyanide, Total

pH

Ammonia

Nitrate

Nitrate + Nitrite

Nitrite

Nitrogen, Total Kjeldahl
Orthophosphate
Phosphorus, Total
Biochemical Oxygen Demand (BOD)
Carbonaceous BOD (CBOD)
UV Absorbing Organics
Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Method

SM 2320 B-2011
SM 2340 C-2011

SM 2510 B-2011

SM 2540 B-2011

SM 2540 C-2011

SM 2540 D-2011

SM 2540 E-2011

SM 3500-Cr B-2011
SM 4500-CN~ E-2011
SM 4500-H+ B-2011
SM 4500-NH3 H-2011
SM 4500-NO3™ F-2011
SM 4500-N0O3™ F-2011
SM 4500-NO3 ™ F-2011
SM 4500-Norg C-2011
SM 4500-P G-2011

SM 4500-P H-2011

SM 5210 B-2011

SM 5210 B-2011

SM 5910 B-2011

EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994

Notes

35

- -k -k X

Washington State Department of Ecology

Effective Date: 1/8/2024
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Anatek Labs, Inc - Spokane

Matrix/Analyte

Non-Potable Water

Potassium

Selenium

Silver

Sodium

Thallium

Total Uranium

Vanadium

Zinc

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichlorethylene
1,2,3-Trichlorobenzene
1,2-Dibromoethane (EDB, Ethylene dibromide)
1,2-Dichlorobenzene
1,2-Dichloroethane (Ethylene dichloride)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene

2-Butanone (Methyl ethyl ketone, MEK)
4-Isopropyltoluene (p-Cymene)
Acetone

Acrolein (Propenal)

Acrylonitrile

Benzene

Bromodichloromethane

Bromoform

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane (Ethyl chloride)
Chloroform

cis-1,3-Dichloropropene
Dibromochloropropane
Dichloromethane (DCM, Methylene chloride)

Method

EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1

Notes

W W W W W W W N W W W W W W W W W LW W W W W W W W W W W LW = e o
[#5]

Washington State Department of Ecology

Effective Date: 1/8/2024
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Anatek Labs, Inc - Spokane

Matrix/Analyte

Non-Potable Water
Ethylbenzene

Methyl bromide (Bromomethane)
Methyl chloride (Chloromethane)
Methyl tert-butyl ether (MTBE)
Methylene chloride (Dichloromethane)
Styrene

Tetrachloroethylene (Perchloroethylene)
Toluene
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
Trichloroethene (Trichloroethylene)
Trichlorofluoromethane (Freon 11)
Vinyl chloride

Gross Alpha

Gross Beta

Radium-228

Heterotrophic Bacteria
Heterotrophic Bacteria

E.coli-count

Total coliforms-count

Fecal coliform-count

Fecal coliform-count

E.coli-count

Total coliforms-count

Salmonella

Solid and Chemical Materials
Chloride

Fluoride

Nitrate

Nitrite

Sulfate

Cyanide, Total

Extractable Organic Halides
pH

Chlorine

Solids, Total Volatile
Cyanide, Total

Method

EPA 624.1
EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 624.1

EPA 900.0-80

EPA 900.0-80

EPA 904.0-80

SM 9215 B (PCA)

SM 9215 E SimPlate®

Notes

RN = 2 A W W W W W W w W Www w w w

=

SM 9221 B+F+C (LTB/BGB/EC Mug-MPN)
SM 9221 B+F+C (LTB/BGB/EC Mug-MPN)

SM 9221 E2+C (A1-MPN)

SM 9222 D (mFC)-06

SM 9223 B Colilert 18® QTray®
SM 9223 B Colilert 18® QTray®

SM 9260 D (MF-counts)

EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 335.4_1_1993
EPA 9023-96

EPA 9045D_2002
EPA 8076

SM 2540 G-2011

SM 4500-CN™ E-2011

Washington State Department of Ecology

Effective Date: 1/8/2024

Scope of Accreditation Report for Anatek Labs, Inc - Spokane
C585-23a

Laboratory Accreditation Unit
Page 7 of 11
Scope Expires: 11/15/2024



Anatek Labs, Inc - Spokane

Matrix/Analyte Method Notes
Solid and Chemical Materials

Ammonia SM 4500-NH3 H-2011

Nitrate + Nitrite SM 4500-NO3™ F-2011

Nitrogen, Total Kjeldahl SM 4500-Norg C-2011

Orthophosphate SM 4500-P F-2011

Phosphorus, Total SM 4500-P F-2011

Aluminum EPA 6020B_(7/14) 3
Antimony EPA 6020B_(7/14) 3
Arsenic EPA 6020B_(7/14) 3
Barium EPA 6020B_(7/14) 3
Beryllium EPA 6020B_(7/14) 3
Boron EPA 6020B_(7/14)

Cadmium EPA 6020B_(7/14) 3
Calcium EPA 6020B_(7/14) 3
Chromium EPA 6020B_(7/14) 3
Cobalt EPA 6020B_(7/14) 3
Copper EPA 6020B_(7/14) 3
Iron EPA 6020B_(7/14)

Lead EPA 6020B_(7/14) 3
Magnesium EPA 6020B_(7/14) 3
Manganese EPA 6020B_(7/14) 3
Mercury EPA 6020B_(7/14) 3
Molybdenum EPA 6020B_(7/14) 3
Nickel EPA 6020B_(7/14) 3
Potassium EPA 60208_(7/14) 3
Selenium EPA 6020B_(7/14) 3
Silver EPA 6020B_(7/14) 3
Sodium EPA 6020B_(7/14) 3
Strontium EPA 6020B_(7/14)

Thallium EPA 6020B_(7/14) 3
Tin EPA 6020B_(7/14)

Titanium EPA 6020B_(7/14)

Total Uranium EPA 6020B_(7/14)

Vanadium EPA 6020B_(7/14)

Zinc EPA 6020B_(7/14) 3
Mercury EPA 7471B_(2/07)

Benzene EPA 8021B_2_(12/96)

Ethylbenzene EPA 8021B_2_(12/96)

Washington State Department of Ecology

Effective Date: 1/8/2024

Scope of Accreditation Report for Anatek Labs, Inc - Spokane
C585-23a

Laboratory Accreditation Unit
Page 8 of 11
Scope Expires: 11/15/2024



Anatek Labs, Inc - Spokane

Matrix/Analyte

Solid and Chemical Materials
m-+p-xylene

o-Xylene

Toluene

Xylene (total)

Araclor-1016 (PCB-1016)
Aroclor-1221 (PCB-1221)

Aroclor-1232 (PCB-1232)
Aroclor-1242 (PCB-1242)
Aroclor-1248 (PCB-1248)
Aroclor-1254 (PCB-1254)
Aroclor-1260 (PCB-1260)

Diesel range organics (DRO)
1,1,1,2-Tetrachloroethane
1,1,1-Trichloro-2,2, 2-trifluoroethane
1,1,1-Trichloro-2-propanone
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorofluoroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,3-Trimethylbenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB, Ethylene dibromide)
1,2-Dichlorobenzene
1,2-Dichloroethane (Ethylene dichloride)
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,3-Dichloropropene
1,4-Dichlorobenzene

Method

EPA 8021B_2_(12/96)
EPA 8021B_2_(12/96)
EPA 8021B_2_(12/96)
EPA 8021B_2_(12/96)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)

WDOE NWTPH-Dx_(1997)

EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/8)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)

Notes

(AT = B )

W W W W W W W W W W W W W W W W W W W W W W W W w

Washington State Department of Ecology

Effective Date: 1/8/2024

Scope of Accreditation Report for Anatek Labs, Inc - Spokane
C585-23a
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Anatek Labs, Inc - Spokane

Matrix/Analyte

Solid and Chemical Materials
2,2-Dichlaropropane
2-Butanone (Methyl ethyl ketone, MEK)
2-Chlorotoluene

2-Hexanone

2-Hexene
4-Bromofluorobenzene
4-Chlorotoluene
4-|sopropyltoluene (p-Cymene)
4-Methyl-2-pentanone (MIBK)
Acetone

Acrolein (Propenal)

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoethane (Ethyl Bromide)
Bromoethene

Bromoform

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform

cis & trans-1,2-Dichloroethene
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropene
Dibromomethane

Ethylbenzene
Hexachlorobutadiene
lodomethane (Methyl iodide)
Isopropylbenzene

m-+p-xylene

Methyl bromide (Bromomethane)
Methyl chloride (Chloromethane)
Methyl tert-butyl ether (MTBE)

Method

EPA 8260D_4_(6/18)

EPA 8260D_4_(6/18)

EPA 8260D_4_(6/18)

EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8250D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)

Notes

W W W W W W W W W W W W W W W W W W W W W W W W W W W W WwW W W W W wWw w w

Washington State Department of Ecology

Effective Date: 1/8/2024
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Anatek Labs, Inc - Spokane

Matrix/Analyte Method Notes
Solid and Chemical Materials

Methylene chloride (Dichloromethane) EPA 8260D_4_(6/18) 3
Naphthalene EPA 8260D_4_(6/18) 3
n-Butylbenzene EPA 8260D_4_(6/18) 3
n-Propylbenzene EPA 8260D_4_(6/18) 3
o-Xylene EPA 8260D_4_(6/18) 3
sec-Butylbenzene EPA 8260D_4_(6/18) 3
Styrene EPA 8260D_4_(6/18) 3
tert-Butylbenzene EPA 8260D_4_(6/18) 3
Tetrachloroethylene (Perchloroethylene) EPA 8260D_4_(6/18) 3
Toluene EPA 8260D_4_(6/18) 3
trans-1,2-Dichloroethylene EPA 8260D_4_(6/18) 3
trans-1,3-Dichloropropylene EPA 8260D_4_(6/18) 3
trans-1,4-Dichloro-2-butene EPA 8260D_4_(6/18) 3
Trichloroethene (Trichloroethylene) EPA 8260D_4_(6/18) 3
Trichlorofluoromethane (Freon 11) EPA 8260D_4_(6/18) 3
Vinyl acetate EPA 8260D_4_(6/18) 3
Vinyl chloride EPA 8260D_4_(6/18) 3
Xylene (total) EPA 8260D_4_(6/18) 3
Fecal coliform-count EPA 1680 Biosolids (LTB/EC-MPN)

Salmonella EPA 1682 Biosolids (MSRV)

Fecal coliform-count SM 9221 E2+C (A1-MPN)

Accredited Parameter Note Detail

1) Accreditation based in part on recognition of Florida NELAP accreditation. 2) Provisional accreditation pending
acceptable PT completion. 3) Interim accreditation pending the successful completion of an on-site audit to verify
method capabilities (WAC 173-50-100). 4) Accreditation is limited to liquid matrix. 5) Provisional accreditation
pending an acceptable response to the technical report. (6) Provisional accreditation pending submittal of
acceptable corrective action report.

Uicoea (.Sing\ 01/09/2024

Authentication Signature Date
Rebecca Wood, Lab Accreditation Unit Supervisor

Washington State Department of Ecology Laboratory Accreditation Unit
Effective Date: 1/8/2024 Page 11 of 11
Scope of Accreditation Report for Anatek Labs, Inc - Spokane Scope Expires: 11/15/2024
C585-23a



The State of

Department

Anatek Labs, Inc - Moscow
Moscow, ID

has complied with provisions set forth in Chapter 173-50 WAC and is hereby recognized by the
Department of Ecology as an ACCREDITED LABORATORY for the analytical parameters

listed on the accompanying Scope of Accreditation. This certificate is effective March 21, 2023
and shall expire March 20, 2024.

Witnessed under my hand on June 27, 2023

LLMC&'&Q\

Rebecca Wood
Lab Accreditation Unit Supervisor

Laboratory ID




WASHINGTON STATE DEPARTMENT OF ECOLOGY
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM
SCOPE OF ACCREDITATION

Anatek Labs, Inc - Moscow

Moscow, ID

is accredited for the analytes listed below using the methods indicated. Full accreditation is granted unless stated
otherwise in a note. EPA is the U.S. Environmental Protection Agency. SM is "Standard Methods for the
Examination of Water and Wastewater." SM refers to EPA approved method versions. ASTM is the American
Society for Testing and Materials. USGS is the U.S. Geological Survey. AOAC is the Association of Official

Analytical Chemists. Other references are described in notes.

Matrix/Analyte
Drinking Water
Turbidity

Chloride

Fluoride

Nitrate

Nitrate + Nitrite

Nitrite
Orthophosphate
Sulfate

Perchlorate

Cyanide, Total

Color

Alkalinity

Hardness (calc.)
Specific Conductance
Solids, Total Dissolved
pH

Nitrate

Nitrate + Nitrite

Nitrite

Total Organic Carbon
Anionic Surfactants (MBAS)
Aluminum

Barium

Beryllium

Cadmium

Calcium

Method

EPA 180.1_2_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 331.0_1.0_2005
EPA 335.4_1_1993
SM 2120 B-2011

SM 2320 B-2011

SM 2340 B-2011

SM 2510 B-2011

SM 2540 C-2011

SM 4500-H+B-2011
SM 4500-NO3™ F-2011
SM 4500-NO3™ F-2011
SM 4500-NO3™ F-2011
SM 5310 B-2011

SM 5540 C-2011

EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994

Notes

1,8

1

1,8
1,8

1
1,89
1

1

1

1,8

18

_ A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 1 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte Method Notes
Drinking Water

Chromium EPA 200.7_4.4_1994 1
Copper EPA 200.7_4.4_1994 1
Iron EPA 200.7_4.4_1994 1
Magnesium EPA 200.7_4.4_1994 1
Manganese EPA 200.7_4.4_1994 1
Nickel EPA 200.7_4.4_1994 1,8
Potassium EPA 200.7_4.4_1994 1
Sodium EPA 200.7_4.4_1994 1,8
Aluminum EPA 200.8_5.4_1994 1
Antimony EPA 200.8_5.4_1994 1,8
Arsenic EPA 200.8_5.4_1994 1,8
Barium EPA 200.8_5.4_1994 1,8
Beryllium EPA 200.8_5.4_1994 1,8
Cadmium EPA 200.8_5.4_1994 1,8
Chromium EPA 200.8_5.4_1994 1,8
Copper EPA 200.8_5.4_1994 1,8
Lead EPA 200.8_5.4_1994 1,8
Manganese EPA 200.8_5.4_1994 1
Mercury EPA 200.8_5.4_199%4 18
Nickel EPA 200.8_5.4_1994 1,8
Selenium EPA 200.8_5.4_1994 1,8
Silver EPA 200.8_5.4_1994 1
Thallium EPA 200.8_5.4_1994 1,8
Total Uranium EPA 200.8_5.4_1994 18
Zinc EPA 200.8_5.4_1994 1
1,2,3-Trichloropropane EPA 504.1_1.1_1995 1
1,2-Dibromo-3-chloropropane (DBCP) EPA 504.1_1.1_1995 1,8
1,2-Dibromoethane (EDB, Ethylene dibromide) EPA 504.1_1.1_1995 18
Aldrin EPA 505_2.1_1995 1
Aroclor-1016 (PCB-1016) EPA 505_2.1_1995 1,8
Aroclor-1221 (PCB-1221) EPA 505_2.1_1995 1,8
Aroclor-1232 (PCB-1232) EPA 505_2.1_1995 1,8
Aroclor-1242 (PCB-1242) EPA 505_2.1_1995 1,8
Aroclor-1248 (PCB-1248) EPA 505_2.1_1995 1,8
Aroclor-1254 (PCB-1254) EPA 505_2.1_1995 1,8
Aroclor-1260 (PCB-1260) EPA 505_2.1_1995 1,8
Chlordane (tech.) EPA 505_2.1_1995 1,8
Washington State Department of Ecology Laboratory Accreditation Unit
Effective Date: 3/21/2023 Page 2 of 24
Scope of Accreditation Report for Anatek Labs, Inc - Moscow Scope Expires: 3/20/2024

C595-23



Anatek Labs, Inc - Moscow

Matrix/Analyte

Drinking Water

Dieldrin

Endrin

gamma-BHC (Lindane, gamma-Hexachlorocyclohexane)
Heptachlor

Heptachlor epoxide
Methoxychlor

Toxaphene (Chlorinated camphene)
245-T

24-D

2,4-DB

3,5-Dichlorobenzoic acid
Acifluorfen

Bentazon

Chloramben

Dacthal Acid Metabolites
Dalapon

Dicamba

Dichloroprop (Dichlorprop)
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)
Pentachlorophenal

Picloram

Silvex (2,4,5-TP)
3-Hydroxycarbofuran

Aldicarb (Temik)

Aldicarb sulfone

Aldicarb sulfoxide

Carbaryl (Sevin)

Carbofuran (Furaden)
Methiocarb (Mesurol)

Methomyl (Lannate)

Oxamyl

Propoxur (Baygon)

Glyphosate

Diquat

Bromoacetic acid (MBAA, BAA)
Bromochloroacetic acid (BCAA)
Chloroacetic acid (MCAA, CAA)

Method

EPA 505_2.1_1995
EPA 505_2.1_1995
EPA 505_2.1_1995
EPA 505_2.1_1995
EPA 505_2.1_1995
EPA 505_2.1_1995
EPA 505_2.1_1995
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 515.4_1_2000
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 531.2_1_2001
EPA 547_1990

EPA 549.2_1_1997
SM 6251 B-05

SM 6251 B-05

SM 6251 B-05

Notes

18
1,8
18
1,8
18
18

18

18

18

1,8
18
1,8
1

1,8

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 3 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Drinking Water
Dibromoacetic acid (DBAA)
Dichloroacetic acid (DCAA)
Total haloacetic acids (HAAS5)
Trichloroacetic acid (TCAA)
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dichlorobenzene
1,2-Dichloroethane (Ethylene dichloride)
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Chlorotoluene
4-Chlorotoluene
4-Isopropyltoluene (p-Cymene)
Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform
cis-1,2-Dichloroethylene

Method

SM 6251 B-05

SM 6251 B-05

SM 6251 B-05

SM 6251 B-05

EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009

Notes

1,8
18
1,8
18

- a2 a a Aa a a A A A A A A A A

- a A A A A A A a a A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 4 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Drinking Water
cis-1,3-Dichloropropene
Dibromomethane
Dichlorodifluoromethane (Freon-12)
Diethyl ether

Ethylbenzene
Hexachlorobutadiene

lodomethane (Methyl iodide)
Isopropylbenzene

m-+p-xylene

Methyl bromide (Bromomethane)
Methyl chloride (Chloromethane)
Methyl tert-butyl ether (MTBE)
Methylene chloride (Dichloromethane)
Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

sec-Butylbenzene

Styrene

tert-Butylbenzene
Tetrachloroethylene (Perchloroethylene)
Toluene

Total Trihalomethanes
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
Trichloroethene (Trichloroethylene)
Trichlorofluoromethane (Freon 11)
Vinyl chloride

Xylene (total)

2,4-Dinitrotoluene (2,4-DNT)
2,6-Dinitrotoluene (2,6-DNT)
4,4'-DDD

4,4'-DDE

4,4-DDT

Acenaphthylene

Acetochlor

Alachlor

Method

EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 5243 10 2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 524.3_1.0_2009
EPA 525.2_2_1995

EPA 525.2_2_1995

EPA 525.2_2 1995

EPA 525.2_2_1995

EPA 525.2_2 1995

EPA 525.2_2_1995

EPA 525.2_2 1995

EPA 525.2_2_1995

Notes

- Q) a2 24 24 a2 a1 a2 a2 a2 a2 a A a2 a2 a2 a2 a4 a2 A A A A A A A A A A A A A A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 5 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Drinking Water

alpha-BHC (alpha-Hexachlorocyclohexane)
alpha-Chlordane

Anthracene

Atrazine

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzo[b]fluoranthene

beta-BHC (beta-Hexachlorocyclohexane)
bis(2-Ethylhexyl) phthalate (DEHP)
Bromacil

Butachlor

Butyl benzyl phthalate

Chrysene

Cyanazine

delta-BHC

Di(2-ethylhexyl)adipate

Diazinon

Dibenz(a,h) anthracene

Diethyl phthalate

Dimethyl phthalate

Di-n-butyl phthalate

EPTC (Eptam, s-ethyl-dipropyl thio carbamate)
Fluorene

gamma-Chlordane
Hexachlorobenzene
Hexachlorocyclopentadiene
Indeno(1,2,3-cd) pyrene
Metolachlor

Metribuzin

Molinate

Phenanthrene

Prometon

Propachlor (Ramrod)

Pyrene

Simazine

Method

EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995
EPA 525.2_2 1995
EPA 525.2_2_1995

Notes

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 6 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Drinking Water

Terbacil

trans-Nonachlor

11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)
1H,1H,2H,2H,-Perfluorodecanesulfonic acid (8:2 FTS)
1H,1H,2H,2H,-Perflucrooctanesulfonic acid (6:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 FTS)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF30NS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA)
Perfluoro-3-methoxypropanoic acid (PFMPA)
Perfluoro-4-methoxybutanoic acid (PFMBA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptane sulfonic acid (PFHpS)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorooctane sulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluoropentane sulfonic acid (PFPeS)

Perfluoropentanoic acid (PFPeA)

Perfluoroundecanoic acid (PFUnA)
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF30ONS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA)
N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA)
Perfluorobutane sulfonic acid (PFBS)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Method

EPA 525.2_2 1995
EPA 525.2_2 1995
EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 533

EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2

3/20
3/20
3/20
3/20
3120
3/20
3/20
3/20
3/20
3/20

~ o~ o~ o~ o~ o~~~ —~ —

)
)
)
)
)
)
)
)
)
)

Notes

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10
10
10
10
10
10
10
10
10
10

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit

Page 7 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Drinking Water
Perfluorohexane sulfonic acid (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluoroundecanoic acid (PFUnA)
N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA)
N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA)
Perfluorobutane sulfonic acid (PFBS)
Perfluorodecanoic acid (PFDA)
Perfluorododecanoic acid (PFDoA)
Perfluoroheptanoic acid (PFHPA)
Perfluorohexane sulfonic acid (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluoroundecanoic acid (PFUnA)
Endothall

Total coli/E.coli - detect

Non-Potable Water
n-Hexane Extractable Material (0&G)
Turbidity

Chloride

Fluoride

Nitrate

Nitrate + Nitrite

Nitrite

Orthophosphate

Sulfate

Perchlorate

Cyanide, Total

Phenalics, Total

Method

EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 537_1.1_2009
EPA 548.1_1_1992
SM 9223 B Colilert 18® (PA)

3/20
3120
3/20
3/20
3/20
3120
3120
3120

o~ o~ o~ o~~~ —~ —

)
)
)
)
)
)
)
)

EPA 16648 -10 (HEM)
EPA 180.1_2_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 331.0_1.0_2005
EPA 335.4_1_1993
EPA 420.1_1978

Notes

10
10
10
10
10
10
10

® — » a a s a s s s s s s

- A = a2 A A A s A A

9

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit

Page 8 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Non-Potable Water
Perchlorate

Alkalinity

Hardness (calc.)
Specific Conductance
Solids, Total Dissolved
Solids, Total Suspended
Cyanide, Weak Acid Dissociable
Cyanides, Amenable to Chlorination
pH

Ammonia

Nitrate

Nitrate + Nitrite

Nitrite

Nitrogen, Total Kjeldahl
Orthophosphate
Phosphorus, total

Total Organic Carbon
Phenolics, Total
Mercury

Aluminum

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese
Molybdenum

Nickel

Sodium

Titanium

Vanadium

Method

EPA 6850-07

SM 2320 B-2011

SM 2340 B-2011

SM 2510 B-2011

SM 2540 C-2011

SM 2540 D-2011

SM 4500 CN1-2011
SM 4500-CN~ G-2011
SM 4500-H+ B-2011
SM 4500-NH3 G-2011
SM 4500-NO3™ F-2011
SM 4500-NO3™ F-2011
SM 4500-NO3™ F-2011
SM 4500-Norg C-2011
SM 4500-P F-2011

SM 4500-P F-2011

SM 5310 B-2011

SM 5530 D-2010

EPA 1631 E-02

EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994

EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994
EPA 200.7_4.4_1994

Notes

—_ A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 9 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Non-Potable Water
Zinc

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Manganese

Molybdenum

Nickel

Selenium

Silver

Strontium

Thallium

Tin

Titanium

Total Uranium

Vanadium

Zinc

Mercury

4,4'-DDD

4,4'-DDE

4,4-DDT

Aldrin

alpha-BHC (alpha-Hexachlorocyclohexane)
Aroclor-1016 (PCB-1016)
Aroclor-1221 (PCB-1221)
Aroclor-1232 (PCB-1232)
Aroclor-1242 (PCB-1242)
Aroclor-1248 (PCB-1248)
Aroclor-1254 (PCB-1254)
Aroclor-1260 (PCB-1260)
beta-BHC (beta-Hexachlorocyclohexane)

Method

EPA 200.7_4.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 200.8_5.4_1994
EPA 245.7_2005
EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

EPA 608.3

Notes

- Y a a2 a2 a a a a a A A A A A A

- Qa a2 a4 a4 a4 a a a4 A A A A A A A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 10 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Non-Potable Water

Chlordane (tech.)

delta-BHC

Dieldrin

Endosulfan |

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Lindane, gamma-Hexachlorocyclohexane)
Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene (Chlorinated camphene)
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB, Ethylene dibromide)
1,2-Dichlorobenzene
1,2-Dichloroethane (Ethylene dichloride)
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane

2-Butanone (Methyl ethyl ketone, MEK)
2-Chloroethyl vinyl ether
2-Chlorotoluene

Method

EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 608.3
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1

Notes

- Y a a2 a2 a a4 a a A a A A A A A

- a2 a A a4 a a a A A A A A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 11 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Non-Potable Water
2-Hexanone

4-Chlorotoluene
4-Isopropyltoluene (p-Cymene)
4-Methyl-2-pentanone (MIBK)
Acrolein (Propenal)

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropene
Dibromomethane

Diethyl ether

Ethylbenzene

lodomethane (Methyl iodide)
Isopropylbenzene

m+p-xylene

Methyl bromide (Bromomethane)
Methyl chloride (Chloromethane)
Methyl tert-butyl ether (MTBE)
Methylene chloride (Dichloromethane)
n-Butylbenzene
n-Propylbenzene

o-Xylene

sec-Butylbenzene

Styrene

tert-Butylbenzene
Tetrachloroethylene (Perchloroethylene)
Toluene

Method

EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1

Notes

—_ A A A A A

- Y a2 a4 a4 a a a a a a A A A A A A A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 12 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Non-Potable Water
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
trans-1,4-Dichloro-2-butene
Trichloroethene (Trichloroethylene)
Trichlorofluoromethane (Freon 11)
Vinyl chloride

Xylene (total)
1,2,4-Trichlorobenzene
1,2-Dinitrobenzene
1,2-Diphenylhydrazine
1,3-Dinitrobenzene (1,3-DNB)
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene (2,4-DNT)
2,6-Dinitrotoluene (2,6-DNT)
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
2-Nitroaniline

2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline

4 6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether (BDE-3)
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenylether
4-Methylphenol (p-Cresol)
4-Nitroaniline

Method

EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 624.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1

Notes

- A a A a a a

- a Aa a A a A A a a

- Aa A A A a a A a

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 13 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Non-Potable Water
4-Nitrophenol
Acenaphthene
Acenaphthylene

Aniline

Anthracene

Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzo[b]fluoranthene
Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate (DEHP)
Butyl benzyl phthalate
Carbazole

Chrysene

Dibenz(a,h) anthracene
Diethyl phthalate

Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd) pyrene
Isophorone

m-+p Cresol

Naphthalene

n-Decane

Nitrobenzene
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine

Method

EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1

Notes

- a2 A A A A A A A A A

- a a a a a a A A A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 14 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Non-Potable Water
N-Nitrosodiphenylamine
n-Octadecane
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Pyridine

Fecal coliform-count
Total coliforms-count
E.coli-count

Total coliforms-count

Solid and Chemical Materials
Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate
Sulfate

Cyanide, Total
Cyanide, Total

pH

Cyanide, Total
Cyanides, Amenable to Chlorination
Ammonia

Nitrate (calc.)

Nitrogen, Total Kjeldahl
Phosphorus, total
Aluminum

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Method

EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1
EPA 625.1

Notes

—_ A A A A

SM 9221 B+E1+C (LTB/BGB/EC-MPN)
SM 9221 B+E1+C (LTB/BGB/EC-MPN)
SM 9221 B+F+C (LTB/BGB/EC Mug-MPN)
SM 9221 B+F+C (LTB/BGB/EC Mug-MPN)

EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 300.0_2.1_1993
EPA 335.4_1_1993
EPA 9012 B-04

EPA 9045 D_2004

SM 4500-CN~ E-2011
SM 4500-CN~ G-2011
SM 4500-NH3 G-2011
SM 4500-NO3™ F-2011
SM 4500-Norg C-2011
SM 4500-P F-2011
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)
EPA 6010D_(7/14)

_ A A A a

T G G GGG GO

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 15 of 24
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Anatek Labs, Inc - Moscow

Matrix/Analyte Method Notes
Solid and Chemical Materials

Magnesium EPA 6010D_(7/14) 1
Manganese EPA 6010D_(7/14) 1
Molybdenum EPA 6010D_(7/14) 1
Nickel EPA 6010D_(7/14) 1
Sodium EPA 6010D_(7/14) 1
Vanadium EPA 6010D_(7/14) 1
Zinc EPA 6010D_(7/14) 1
Aluminum EPA 6020B_(7/14) 1
Antimony EPA 6020B_(7/14) 1
Arsenic EPA 6020B_(7/14) 1
Barium EPA 6020B_(7/14) 1
Beryllium EPA 6020B_(7/14) 1
Boron EPA 6020B_(7/14) 1
Cadmium EPA 6020B_(7/14) 1
Chromium EPA 6020B_(7/14) 1
Cobalt EPA 6020B_(7/14) 1
Copper EPA 6020B_(7/14) 1
Iron EPA 6020B_(7/14) 1
Lead EPA 6020B_(7/14) 1
Magnesium EPA 6020B_(7/14) 1
Manganese EPA 6020B_(7/14) 1
Mercury EPA 6020B_(7/14) 1
Molybdenum EPA 6020B_(7/14) 1
Nickel EPA 6020B_(7/14) 1
Potassium EPA 6020B_(7/14) 1,4
Selenium EPA 6020B_(7/14) 1
Sodium EPA 6020B_(7/14) 1
Strontium EPA 6020B_(7/14) 1
Thallium EPA 6020B_(7/14) 1
Tin EPA 6020B_(7/14) 1,4
Titanium EPA 6020B_(7/14) 1
Vanadium EPA 6020B_(7/14) 1
Zinc EPA 6020B_(7/14) 1
Methamphetamine ALl SOP 602 15
4,4-DDD EPA 8081B_(2/07) 1
4,4'-DDE EPA 8081B_(2/07) 1
4,4'-DDT EPA 8081B_(2/07) 1
Washington State Department of Ecology Laboratory Accreditation Unit
Effective Date: 3/21/2023 Page 16 of 24
Scope of Accreditation Report for Anatek Labs, Inc - Moscow Scope Expires: 3/20/2024
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Anatek Labs, Inc - Moscow

Matrix/Analyte

Solid and Chemical Materials

Aldrin

alpha-BHC (alpha-Hexachlorocyclohexane)

beta-BHC (beta-Hexachlorocyclohexane)

Chlordane (tech.)

Dacthal (DCPA)

delta-BHC

Dieldrin

Endosulfan |

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Lindane, gamma-Hexachlorocyclohexane)
Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene (Chlorinated camphene)

Aroclor-1016 (PCB-1016
Aroclor-1221 (PCB-1221
Aroclor-1232 (PCB-1232
Aroclor-1242 (PCB-1242
Aroclor-1248 (PCB-1248
Aroclor-1254 (PCB-1254
Aroclor-1260 (PCB-1260)
Azinphos-ethyl (Ethyl guthion)
Azinphos-methyl (Guthion)
Bolstar (Sulprofos)
Carbophenothion
Chlorfenvinphos

Chlorpyrifos

Coumaphos

iR S-SR,

Demeton

Demeton-o

Demeton-s

Diazinon

Dichlorovos (DDVP, Dichlorvos)

Method

EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8081B_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 80824_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8082A_(2/07)
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07

[ S D D D . . . S S SR S |

Notes

- Y 4 a2 a4 4 a9 249 a2 a2 a2 a2 a2 a a a a a2 a A A A A A A A A A A A A A

14
1,4

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 17 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Solid and Chemical Materials
Dimethoate

Dioxathion

Disulfoton

EPN

Ethion

Ethoprop

Famphur

Fensulfothion

Fenthion

Malathion

Merphos

Methyl parathion (Parathion, methyl)
Mevinphos

Monocrotophos

Naled

Parathion, ethyl

Phorate

Phosmet (Imidan)

Ronnel

Sulfotepp

Terbufos

Tetrachlorvinphos (Stirophos, Gardona)
Tetraethyl pyrophosphate (TEPP)
Thionazin (Zinophos)

Tokuthion (Prothiophos)
Trichloronate

24,5-T

24-D

2,4-DB

Acifluorfen

Bentazon

Chloramben

Dacthal (DCPA)

Dalapon

DCPA di acid degradate
Dicamba

Dichloroprop (Dichlorprop)

Method

EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8141B_2_(2/07
EPA 8151A_(1/98

EPA 8151A_(1/98

EPA 8151A_(1/98

1/98

)

)

(1198)

EPA 8151A_(1/98)
1/98)

1/98)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

| S R W S S

EPA 8151A
1198
1/98

EPA 8151A
1/98
1/98

EPA 8151A
1/98

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

| P S W S

Notes

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
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Anatek Labs, Inc - Moscow

Matrix/Analyte

Solid and Chemical Materials
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)
MCPA

MCPP

Pentachlorophenol

Picloram

Silvex (2,4,5-TP)

1,3,5-Trinitrobenzene (1,3,5-TNB)
1,3-Dinitrobenzene (1,3-DNB)
2,4,6-Trinitrobenzene

2,4,6-Trinitrotoluene (2,4,6-TNT)
2,4-Dinitrotoluene (2,4-DNT)
2,6-Dinitrotoluene (2,6-DNT)
2-Amino-4,6-dinitrotoluene (2-am-dnt)
2-Nitrotoluene

3-Nitrotoluene

4-Amino-2,6-dinitrotoluene (4-am-dnt)
4-Nitrotoluene
Methyl-2,4,6-trinitrophenylnitramine (tetryl)
Nitrobenzene
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)
RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine)
Tetryl (methyl-2,4,6-trinitrophenylnitramine)
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethylene

1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB, Ethylene dibromide)
1,2-Dichlorobenzene

1,2-Dichloroethane (Ethylene dichloride)

Method

EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8330B
EPA 8330B
EPA 8330B_(10/06
EPA 8330B_(10/06

(1198
_
_(
_
u
_
_
_
_
_

EPA 8330B_(10/06
_
_
_
_
_
_
_
_
_
_

1/98
1/98
1/98
1/98
1/98
10/06
10/06

= &£ 2 2=

EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8330B_(10/06
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)

(6118)

(6118)

(6118)

(6118)

(6118)

(6118)

(6118)

Rt NS A A NS N NS NS AN S NS s NS NS s N

EPA 8260D_4_(6/18
EPA 8260D_4_(6/18
EPA 8260D_4_(6/18
EPA 8260D_4_(6/18
EPA 8260D_4_(6/18
EPA 8260D_4_(6/18
EPA 8260D_4_(6/18

Notes

e T T R R e e s T~ R A R

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 19 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Solid and Chemical Materials
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane

2-Butanone (Methyl ethyl ketone, MEK)
2-Chlorotoluene

2-Hexanone

4-Chlorotoluene
4-Isopropyltoluene (p-Cymene)
4-Methyl-2-pentanone (MIBK)
Acetone

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chlorodifluoromethane (Freon-22)
Chloroethane (Ethyl chloride)
Chloroform
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropene
Dibromochloropropane
Dibromomethane
Dichlorodifluoromethane (Freon-12)
Diethyl ether

Ethylbenzene
Hexachlorobutadiene
lodomethane (Methyl iodide)
Isopropylbenzene

m-+p-xylene

Method

EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)

Notes

- Qa4 a2 a4 a4 a a a2 a2 a4 a4 a4 A A A A A A A A A A

Washington State Department of Ecology

Effective Date: 3/21/2023

Scope of Accreditation Report for Anatek Labs, Inc - Moscow
C595-23

Laboratory Accreditation Unit
Page 20 of 24
Scope Expires: 3/20/2024



Anatek Labs, Inc - Moscow

Matrix/Analyte

Solid and Chemical Materials
Methyl bromide (Bromomethane)
Methyl chloride (Chloromethane)
Methyl tert-butyl ether (MTBE)
Methylene chloride (Dichloromethane)
Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Xylene

sec-Butylbenzene

Styrene

tert-Butylbenzene
Tetrachloroethylene (Perchloroethylene)
Toluene
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
trans-1,4-Dichloro-2-butene
Trichloroethene (Trichloroethylene)
Trichlorofluoromethane (Freon 11)
Vinyl chloride

Xylene (total)
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,2-Dinitrobenzene
1,2-Diphenylhydrazine
1,3,5-Trinitrobenzene (1,3,5-TNB)
1,3-Dichlorobenzene
1,3-Dinitrobenzene (1,3-DNB)
1,4-Dichlorobenzene
1,4-Dinitrobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol

Method

EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8260D_4_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)

_(6/18)

EPA 8270E_6_(6/18

Notes

- Qa4 a2 a4 a4 a2 a a2 a2 a2 a4 a4 A A A A A A A A A A
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Anatek Labs, Inc - Moscow

Matrix/Analyte

Solid and Chemical Materials
2,4-Dimethylphenol
2,4-Dinitrophenol
2,6-Dinitrotoluene (2,6-DNT)
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
2-Naphthylamine
2-Nitroaniline

2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether (BDE-3)
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenylether
4-Methylphenol (p-Cresol)
4-Nitroaniline

4-Nitrophenol
Acenaphthene
Acenaphthylene

Aniline

Anthracene
Azinphos-methyl (Guthion)
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzo[bfluoranthene
Benzyl alcohol

beta-BHC (beta-Hexachlorocyclohexane)
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
Butyl benzyl phthalate
Carbazole

Method

EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)

_(6/18)

EPA 8270E_6_(6/18

Notes

—_ A A A A A

- a2 a a W -2 a4 a4 a4 A A A A A A A A A A A A A A A A A A A
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Anatek Labs, Inc - Moscow

Matrix/Analyte

Solid and Chemical Materials
Carbophenathion
Chlorpyrifos

Chrysene

Demeton-s
Di(2-ethylhexyl)adipate
Di(2-ethylhexyl)phthalate
Dibenz(a,h) anthracene
Dibenzofuran

Diethyl phthalate
Dimethoate

Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Disulfoton

EPN

Famphur

Fenthion

Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd) pyrene
Isophorone

m,p Cresol

Malathion

Methyl parathion (Parathion, methyl)
Mevinphos

Naled

Naphthalene
Nitrobenzene
n-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Parathion
Pentachlorophenol

Method

EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)
EPA 8270E_6_(6/18)

_(6/18)

EPA 8270E_6_(6/18

- Y a a2 a4 a a a a a a A A A A A A A A A

13
1,3
13
1,3
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Anatek Labs, Inc - Moscow

Matrix/Analyte Method Notes
Solid and Chemical Materials

Phenanthrene EPA 8270E_6_(6/18) 1
Phenol EPA 8270E_6_(6/18) 1
Phorate EPA 8270E_6_(6/18) 1,3
Pyrene EPA 8270E_6_(6/18) 1
Pyridine EPA 8270E_6_(6/18) 1
Sulfotepp EPA 8270E_6_(6/18) 1,3
Terbufos EPA 8270E_6_(6/18) 1,3
Tetrachlorvinphos (Stirophos, Gardona) EPA 8270E_6_(6/18) 1,3
Diesel range organics (DRO) WDOE NWTPH-Dx_(1997) 1,2
Gasoline range organics (GRO) WDOE NWTPH-Gx_(1997) 1,2

Accredited Parameter Note Detail

(1) Accreditation is based in part on recognition of Florida Department of Health NELAP accreditation. (2) Analytical
Methods for Petroleum Hydrocarbons, Publication No. ECY 97-602, June 1997. (3) Tributyl phosphate used for
internal standard and normal 8270 surrogates used. (4) Accreditation is limited to water only. (5) Anatek Labs, Inc.
SOP for determination of methamphetamine by HPLC-MS. (6) Approved for compliance testing only when holding
time is met.(7) Method not approved for NPDES testing. (8)Accreditation based in part on recognition of Idaho
Department of Health and Welfare accreditation. (9) Provisional accreditation pending submittal of acceptable
Proficiency Testing (PT) results (WAC 173-50-110).(10) Interim accreditation pending the successful completion of
an on-site audit to verify method capabilities (WAC 173-50-100).

l,lw C.&!s.g\ 07/03/2023

Authentication Signature Date
Rebecca Wood, Lab Accreditation Unit Supervisor

Washington State Department of Ecology Laboratory Accreditation Unit
Effective Date: 3/21/2023 Page 24 of 24
Scope of Accreditation Report for Anatek Labs, Inc - Moscow Scope Expires: 3/20/2024
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ANATEK LABS

Chain of Custody Record

Anatek Labs, Inc.

1282 Alturas Drive, Moscow ID 83843 (208) 883-2839
504 E Sprague Ste D, Spokane WA 99202 (509) 838-3999

Company Name:

Project Manager:

Address: Project Name & #:
City: State: Zip: Purchase Order #:
Phone: Sampler Name & Phone:

Email Address(es):

[ Turn Around Time & Reporting

Please refer to our normal turn around times at
www.anateklabs.com/pricing-lists

__Normal __Phone
__Next Day* __Email
__2nd Day* *All rush order requests must
__Other*

have prior approval

List Analyses Requested

Note Special Instructions/Comments

<
2
<
@

Lab

ID | Sample Identification | Sampling Date/Time

Matrix

# of Containers |y
[%2]
D
Sample Volumaz.

Inspection Checklist

Printed Name

Signature

Company Date

Time

Relinquished by

Received by

Relinquished by

Received Intact? Y
Labels & Chains Agree? Y
Containers Sealed? Y
No VOC Head Space? Y
Cooler? Y
Ice/lce Packs Present? Y

222222

Temperature (°C):

Number of Containers:

Shipped Via:

Preservative:

Received by

Relinquished by

Received by

Date & Time:

Inspected By:

Samples submitted to Anatek Labs may be subcontacted to other accredited labs if necessary. This message serves as notice of this possibility. Subcontracted analyses will be clearly noted on the analytical report.

Form COCO01.02 - Eff 1 Mar 2021

Page 1 of 1



https://COC01.02

NAspect

CONSULTING

350 Madison Avenue North 710 Second Avenue, Suite 550
Bainbridge Island, Washington 98110 Seattle, Washington 98104
(206) 780-9370 (206) 328-7443

DATE: PROJECT NO. WEATHER:

PROJECT NAME: CLIENT:

EQUIPMENT USED: PROJECT LOCATION:

THE FOLLOWING WAS NOTED:

COPIES TO:

Aspect Consulting PROJECT MANAGER:

Page 1 of 1 FIELD REP.:




Sample
number
GROUNDWATER SAMPLING RECORD WELL NUMBER: Page: of
Project Name: Project Number:
Date: Starting Water Level (ft TOC):
Sampled by: Casing Stickup (ft):
Measuring Point of Well: TOC Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 3/4"=0.02 gpf 2" =0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC):
3/4"=0.09 Lpf 2" =0.62 Lpf 4" =2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: N 1T gf’;ci)m Stable na + 3% + 10% +01  +10mV  +10%
. Cumul. Water Specific Dissolved -
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
(gal or L) (gpm or Lpm) (ft) (°C) (uS/cm) (mg/L) (mv) (NTU)
Total Gallons Purged: Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type Quantity | Filtration | Preservation Appearance
— Remarks
Turbidity &
Color Sediment
METHODS




Appendix D

City Well Logs



The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

—_~ ~

. i STATE OF WASHINGTON’\ M
DEPARTMENT OF CONSERVATION -
av'a y F AND DEVELOPMENY ‘ s
WELL LOG No.ARpl4,/ S
Date _August 10 551 Cort, & '

Record by DM_QI‘I

' b o Dol
o
4

Soure Driller's Record

1
i g ey
]

Location: State of WASHINGTON

County. Jmt

|

1

f L
b ‘_-._..‘.,..l_-

I

)

Area_

Map_

Sy By sec.15T__ Q9N R.

28 fE" T biAeAM OF VN

Dritting Co. ___Qy Dy Hall & Amsociates

Address, g -
Method of Drilling ___ Dau_m._lj__wﬂ-
0wner—QMM —
Addreas -
Land surface, datu'—-&;&“- ‘gi’ﬁf: — T r——
T y——
E‘o:;:- MareniaL ’ Tmm- %m [lh

. ML -
(Transcribe driller's tsrminology literally but paraphrase as noosasary, in renjpe. ' I{
matarial water-bearing, sc state and record static level if reported  Give depths ity r:uum -
yurface datum unless dlhrn- imdicatad. Correlate with siratigraphic column, if M
ing log of materials, list gl cagings, perforations, acreens, etc.) :

L

——| Over burden 2 | 2~
Coarse grave g | .10
Gravel & boulders 4 | WS
Boulders 4 18
Boulders & coarse gravel | 3 - 21
|__Coarse gravel 3| 24~
| Grevel-dry | 8 | 32
| Sand & gravel 10 | 42 -
| Basalt, blue & boulders [ 11| 53
| _Clay, yellow & sandy I ek
|  loose gravel 1 | 65
Sand & gravel | 9 T4
Gravel & broken rock 6 80
Brown roek (caving) 2 | 102
Basalt, blue & broken 8 { 110
Blus basalt y | 115
Turmup (mr) Sheet Tnl : ——sheets




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WELL LOG.—Continued © Ne /.
Conms- THICXNESS
LATION MatrriaL (feet)
Depth forward ettt
‘ __Blue basalt (caving) 7
Blue basalt (creviced) 10
, Bluehsa?RLhrf 11
-—Binck-basalt X5
N I 28
iy Blue basalt 14
- Iue shalé 5
— (¥ Blue basalt, hard 26
AG! Blue shale 4
A Blus BASALY, broksn ‘ 27
I,A‘ __Blue besalt, hard——— 14—
e\ Gray basalt |____1,2___
| Blue basalt brokemn | 16
— It
—Blue-basalt 56—
|-Gray basalt; hard BRI 122
A Bluekb%:al% broken 5'{
K | Blme [TY
& ¢ ’ | 1z
——Black basalt, broken -
j“jai” IT Blue basalt, hard ( g
| Derk basalt, hard 61
~—Park-basalt;—caving 24—
Dark basa ca
—Dark basalt, hx e 23
— | Gray basalt, hard
———t—Pump-Tents-
t "

gz

, Casing: 20" dia. St., Wt. ifrom O
Jo" dia., S5t., WE, tﬁom 0

Perforations: no informatidn

Yoy TSP ES

FAa JT S

& 75l
i 5‘24'

F 7

et

L7

8 ¥ Td0-40 \/‘_

7’7 et
4 —

REMINGTON \ 1NC =20 20 74324

b . .-r-.




. STATE OF WABHINGTON
DEPARTMENT OF ECOLOGY

WELL LOG
RECOTA DY ..o teeeenanneas

s Well Report.

Location: State of WASHINGTON
County. e :
Area
Map
........ Ya .Q..-% sec[.s—T”N, Ro'(?

Drilling Co
Address
Method of Drilling............. Date

Owner.
Address

M
g
%
£
§

19/28-15Q1. City of Moses Lake, Altitude, 1,070 ft.
Drilled 1950. Casing, 16~in. to 132 1,

Holocene:
17 1
Pleistocene: :
Fluvial and lacustrine deposits:
Fluvial gravel:
Gravel, coarse...ovvivieiveensisesconsoses
Gravel and boulders . ...cvvvnveerenenonnens
Boulders. ..oviveinaiiieeneeneneeneiieoneeas
Boulders and coarse gravel . ..cooceviiiennnns
Gravel, coarse...covveiviearscrnssssssanss
i Gravel, dry ..cvieeiieieieosncineecinnnns
. Sand and gravel c.cviiiiiiiiiiniaiicnnaaes
Boulders...vovvuussnseerviesanscasocconss
Ringold Formation:
Lacustrine clay:
Clay, sandy, yellow .....covvuivunnenns
Tuffaceous sand and conglomerate:
Gravel, 100s€....cvviieeeiianneacroan.
Sandand gravel ....vviieniiiiiiian
Gravel and broken basalt ........covvun..

i)
Turn up Sheet. of. sheets @
3

The Department of Ecology does NOT Vgrranty the Data and/or the Information on th



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WELL LOG.—Continued

Pliocene-Miocene:
Yakima Basalt:
Roza Member:

Basalt, brown (caving) ........ feeeaen Cerreeeaes
Basalt, broken, blue....co.oevvieerieeiienenn
Basalt, blue «voveverennnns eteessnsanns ceenens

Busalt blue {caving)..

Susalt creviced, blue ..... Ceeveeeen e anen,
Basal? hard{‘ BIUC e e rvsvrressvrsssnsssonsanas
P R NI B B BB O ] .,

Basait, blac

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

Bosalt creviced, dark coevevveees Ceeretenenans

Bosolt, blue .

seasr e

Squaw Creek Digtomite Bed:

Shale, bive......

sesse s e

Frenchman Springs Member:

Basalt, creviced, bluve .

-------- sss s s s s

MR R I I Y RIS AU I A

BOSCI" hard, blue cecessssranrrae Cereeeeneeena

Shale, blue..c.ovievsnanen. Ceesesarecrrsnas
Basalt, broken, blue.vovavevioireniiinnnnnee

Basalt, hard, blue

---------

oooooooooooooooooo

Basalt, GIOY coceevovosrsnrsnsnssosons seseans
Basalt, bro en, BIUE .+ smmeeeranaaeens Creenans

Basalt, gray .
Basait, blue

Vontage Sandstone Member:

Sha

Clt){ bluB.esereceassanes
e,

brown.s«.. seessesasesans sesescercanss

— Lower basalt, undifferentiated:
—  Basalt, broken, blue ........ freariarraseanees
Basalt, hard, gray.... ...... teessresaneereens
- Basalt, broken, blue .
Basolt, black......cvensn Creeacaense fesvaaens
Basalt, creviced, black, ... ... Creienensans ee

O O O O

Basalt, broken, black
Bosalt, hard, blue .
Basalt, hard, dark «...cveiinnna..n veersenees
Basalt, dark (covmg) ............. PN ven.
Bosalf hard, dark .
Basolf dark (cclvmg)
Basulr, hard, dark ...coovivevnnnns Cebeeranaans
Basalt, hard gray

ooooo

ooooooo

--------

Cevsssene ess e e

R A A A O N A

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

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

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

450
458

476 -
598

605

656
670
754
762
823
827
846
850

873 -
909 .

T

4 ¥
/1 .. /A»',r

'

- N "
. { ..
sk i I

ECY 050-1-24 (Rev. 1-76)




{

i i Report. |
The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Rep
e Dep.

e " STATE OF WaASHINGTOr N
. T, - PTPARTMENT OF CONSERVATION
. ~ " AND nsvsnomuag-r 11, 2848
WELL LoG Well # No...#PPd. F2848
Dae. March =~ 19.24 ~er, 20359

Record by.AsAa. Durand & Son

Source. Oriller's Record T

Location: State of gASHINGTON : - i
County...._ rant =
amy.Ir.. 73, Battery Orchard
e ypcxa sec.281 19N, R.28 E  Digsmofsection
Drilling co.._A.....A._..Du.rnnd & Son

Address 115 Eeese,h‘alla Walla st TSP

Method of Drilling........... ... _. nm...J.!!Z?.,,__..... 105‘* : :_
Owner City of Moses Lake, Wash, -
Land surface, datum ... . . uﬂﬂ:

s W T Saay

(Transerihe driller's tarminol literally but paraphrage
I material water-! 'l'll:s.:;nllt‘.:l:':ndmrdlhthl:dil -r

reportad. o

lnad dat leas oth 1 Oo th

Ik FeTioe o of il B i bt ol i bt
Top Soil

& grave
Gravel & boulders
Boulders

| Sandy clay
ng;ders & sand

ulders, gravel & sand
Brgken basalt

rock rown 71
%ﬁn ' o wil h i93 gg
. roc th some sah
ﬁ?az hard basalt 4 97

——
—
——

|

Broken brown rock 5 02

Brown basalt 30 32
——|Broken basalt —Z-:Ez:
Turawp " Hheet, af sheets



The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Brown rock

Medivm

soft, brown broken

~pesalt

Hedisa dark basalt

M
- . brown broken
Med, soft basalt

Med, soft dark_ basalt

t

——————
et

Mad._sofs dark basalt.
T |Med, hard gray-basslt
— |Med. dark-basalt

n.rd ayY b‘.alt

diwn dark basalt

Hord gray basalt

| Wediun dark basalt &

- ay basa
N \Jied, hard gray bassit 1
twmk_hmﬁ 5
. G5 IRard gray basalt 1>
5

3

Open CAYES —

—
p—
& -

Bl \ 4

Med. dark basalt

N . 'y T
B B Ne. 1 a1 ot am0e Y

RS

\J/ \wr




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

" “STATE OF WASHINGTO
- DEPARTMENT OF CONSERVATION )
AND DEVELOPMENT
WELL LoG Well #i No....A.P.E.:;E.i.a. 2848
Date. March . 195.4&.. qﬂr . 9_q

Record by...AeAs. . Durand & Son .
Driller's Record

Location: State of WASHINGTON
County Grant
Area
»yx Ir, 73, Battery Orchand
EXOEXXKK sec. 287..19, r.. 28 & Diagram of Section
Drilling Co. A A..Thurand & Son
Address..h1.9. Reese, Walla Walla

Source

Method of Drilling. Date.... =27 .......... , 18.54
! Owner City of Moses Lake, Wash.
Address
above
Land surface, datum t'below
e i T R

{Transcribe driller’s terminology literally but paraphrase as naceasary, in parentheses. BN
If material water-bearing, so state and record statlc level if reported. Give depths in feet JENN
below land-surface datum unless otherwise indicated. Correlate with stratigraphic column, S
it feasible. Following log of materials, list all casings, pexforations, screens, etc.) C

Depth Forward 711
— | Hard dark basalt 6 | 717
Med, dark basalt 33 | 750
Broken basalt with
broken red rock - 25 | 775
Med. dark basalt 2 | 777
— | Hard dark basalt 98 | 875
{ £4 Black basalt with layers
(% 1 of shale 7 | 882
‘ﬁ Hard dark basalt L1 | 923
Med. hard basalt 14 | 937
— | Hard gray basalt 23 | 960
Broken soft rock 3 | 963
- Med. hard, dark basalt 20 | Ges
iI'Ied‘;l da;kbbgaalt 15 | 998 B
ard ark basalt 2 &QQQ o
Turn up Sheet Lot sheets -’:f-;}



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WELL LOG.~Continued ) ST S S
S sarmas T
Depth forward ——
| PUMP TEST:
| Dim, 1000' x 12"x8!
SWL: 33 ft.
Dd. 65 ft.
Ii.ld: 1510 i.p.ll.
jlasing:
12" diam, 8t. wWt. 0 to ’95 £t
g" hd " w7 362 to| 711 £
el ey HeF Z2Z yor
L2l o]
//Z 4167’1 Z L2227 P27

d N )
> 8. 7. No

T $ine 12-54—3M. 4rv08, "

-\ (7

-




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WeII Tagglng Form

Unique Well Tag No: A &5 7 7 2’ L

56300K  Sre A 02 Cwelld)

Well Report available (please attach this form to the well report and submit it o the Ecology Reglonal Office near
you) L
Verification inconclusive

Well Report not available

Ffrst Name: . /M@SCA ' LA/Q Last Name:
Street Address: | .
City: Aeses (/mé-e. Statg: Wi ,

Well Address: ?,L( 30 / f)’&f S 'L [ et

City: //) p§ds é-a é{ , County:
T ]i N R_Z& E  wm Sec. 28 /l/l/«/ 114 of the S/ 7
FOR AGENCY USE ONLY

Latiude__L] 7 oh - 2L, 025] 74" [ ers

. LT ~ - T 6 -55 UL/ | Topographic Map
Lon'»gltude . ”"( : } 8 . ’ q ¢ 75 - Survey

: Computer generated
Elevation at land surface ‘ 3 k! 1 feet/@; (circle one)' ‘ Digital Altimeter
. .| Topographic Map

Additional information, if available: /\.’ Other C"?ﬁ

Location marked on topographic map (please attach)

Location marked on air photo (please attach) : 1




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

T w'"'65'\\6 WATER WELL REPORT

STATE OF WASHINGTON

Second Copy — Owner’s Copy
Third Copy — Driller's Copy

W044646
#7

Start Card No.

UNIQUE WELL I.D. #

Water Right Permit No.

(1) OWNER: name_ City of Moses Lake address 321. S. Balsam  Moses Lake, WA 98837
—_—
— <@ OCATION OF WELL: ooy Grant "4 mse 23 1 19 yq 28
( $ REET ADDRESS OF WELL (or nearest address) 7
3) PROPOSED USE: a nge_stic Industrial O Municipal [ (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
g ::r)re'g“a,:g: Test Well O Other | Formation: Describe by color, character, size of material and structure, and show thickness of aquifers
and the kind and nature of the material in each stratum penstrated, with at least one entry for each
. Owner's number of well change of information.
(4) TYPE OF WORK: (If more than one)
MATERIAL FROM TO
Abandoned (] New well m} Method: Dug O Bored OJ
Deepened [m} Cable XX Driven(J
Reconditioned X Rotary [J Jetted [ Fished Qut 280" PVC 3/4 Pi pe
(5) DIMENSIONS: Diameter of well inches.
Drilled feet. Depth of completed well ft, Cleaned Out
(6) CONSTRUCTION DETAILS: Back to Bottom 950"
Casing Installed: Diam. from ft. to f.
Welded g “  Di
Lirer istalled EI Diam. from ft. to ft.
Threaded d _________*“ Diam.from ft. to, ft.
Perforations: Yes [ ]  No []
Type of perforator used
SIZE of perforations in.by - in.
perforations from ft. to
perforations from ft. to
perforations from ft. to
Screens: Yes [ No (]
Manufacturer's Name
Yy Type Model No.
“am. Slot size from ft. to ft. r ; m—
._ Jiam. Slot size from ft. to ft. p! E _LE" Lb lE “ \}7 E =\
Gravel packed: Yes ] No [] Size of gravel “ __J ey n
Gravel placed from ft. to ft. 3 j 1 | ) ? ‘ ’
N th , :3 ,gg [H
Surfaceseal: Yes (] No[]  Towhatdepth? ft. " : Y LJ
Material used in seal H-B -
Did any strata contain unusable water? Yes | No [ I ""E-%—RTMENT OF Fr O any
- ~—-=IERREGIONAL OFFiE | |
Type of water? Depth of strata ' ’vE_ S
Method of sealing strata off
(7) PUMP: Manufacturer's Name
Type: H.P.
(8) WATER LEVELS: Land-suriace elevation . Work Stated_8/9/95 19. Compteted_ 10/ 9 ,1995
Static level ft. below top of well Date N
Artesian pressure Ibs. per square inch Date WELL CONSTRUCTOR CERTIFICATION:
Artesian water is controlled by © e etE) { constructed and/or accept responsibility for construction of this well, and its
ap. vave, etc. compliance with all Washington well construction standards. Materials used and
(9) WELL TESTS: Drawdown is amount water level is lowered below static level the information reported above are true to my best knowledge and belief.
Was a pump test made? Yes [] No [] if yes, by whom? NAME Irri gators, Inc.
Yield: gal./min. with ft. drawdown after hrs. (PERSON, FIRM, OR CORPORATION) __ (TYPE OR PRINT)

aacross PO BOX 449 Mosps Lake, WA 98837

Recovery data (time taken as zero when pump turned off) (water level measured from well (Signed) License No. &
top to water level)
Time Water Level Time Water Lovel Time Water Level
Contractor's
Registration
No. IRRIGI*1160J pae_ November 8 1995
S - ;
\— (USE ADDITIONAL SHEETS IF NECESSARY)
) Date of test '
"~ Bailer test gal./min. with ft. drawdown after hrs. ’ '
Airtest gal./min. with stem set at ft. for hrs. Ecology is an Equal Opportunity and Affirmative Action employer. For spe-
Artesian flow gpm. Date cial accommodation needs, contact the Water Resources Program at (206)
Temperature of water Was a chemical analysis made? Yes [_] No [] 407-6600. The TDD number is (206) 407-6006.

L -l

ECY 050-1-20 (9/93) * * f

O
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

- First Name:

WeII Tagg ng #orm.-

. ' 7 |
Unique Well Tag No: A e ‘S.’ - qu

wcﬂ'f)

B e S
Well Report avallable (p/ease attach this form to the well report and submit it to the Ecology Regional Office near
you) .
Verification inconclusive

Well Report not available

Street Address:

city__ Mpces

Well Address: 324 f A kinwe |

City: //( 258 Q,_Ice, ' County: - i v
4~ e ~
T ] NTR28 2L wm. Sec. /VL/ 114 of the /ﬂ&/ L

_.._.—_._._.._._—._..____———__-———-—___—.___.__.-_—-_.___—__—____.____._——_—__—

N FOR AGENCY USE ONLY

Latitude L{ 7 & 7 B 5/ o ¢ L/ /5 é)\ A7 |l | ePs 4 o

. . —— . . Topographic Map
Longitude | [q [0 v 23 , 17908 L/ " s

- - : urvey
' - ' ' © |\ | Computer generated
_Elevation at land surface __ 34y Lf feet/raSTer? (circle one) . | Digital Altimeter
’ | Topographic Map

Additional informatibn, if available: ’ ‘ . : . Other

Location marked on topdgraphic map (pleése attach) .

Location marked on air photo (please attach)




~

Location of Well identification Tag:

We//heaj/ba,;g nwell fouse.

" Was supplemental tég needed for ease of identifying well? "Yes j ' I No

If yes, where was tag placed?

i
1

~ .  Scale 1:24,000 (1"=2,000") = ,

: : Indicate the location of the well within the Section by drfawing a dot at that point.
E: F G i H > = S i
: i ‘ SECTION 23 . ; '

"

COMMENTS: - ' , . ) f

_ FOR ECOLOGY WATER RESOURCES ROGRAM ONLY

|

partment of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

The De

Water Right # L Date Issued

Circle One: Application Permit Certificate : .plaim Exempt'
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

" 8.F. No. 1356—0S—(Rev. 4-71),

. Danzrtment of Ecology
wSedhs

__Bearing and distance from section or subdivision corncr

File Original and First Copy with

Copy — Owner's Copy
Third Copy — Driller's Copy

" WATER WELL REPORT
STATE OF WASHINGTON

(1) OWNER: name.. . City of Moses Lake

(2) LOCATION OF WELL: county....G¥ant

wel( S

350 feet South _and 90 feet West of EY% corner _

(10) WELL LOG:

Was a pump test made? Yes KX No O If yes, by WhomMP.eooeoeooeevvnncrne
vield: 1120 gal/min. with 111 ft. drawdown atter 1%

899 111 9
956 118 20% -

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
)ate of test :
r test. ..o gal./min, with.................... ft. drawdown after................ hrs

Arte'sian flow. o) g.p.m. Date

Temperature of waterﬁB....E Was a chemicol analysis made? YesX] No (J

} PROPOSED USE: Domestlc [J Industrial [ Municipal [X ,
' ' Irrigation ] Test Well [ Other 0 g"?rm:;t’:?n k Describe by °°'°"a°’g‘f,"“§f°3 stzde o]tmntertal and structure, and
) ' Owner's nur;\bcr ot well st'g:tvlir_n_ fweﬁgfia?i(ﬁq&‘&”a: ?Er_mt eonenen(::y ;loarueraecP?!ctl:luﬂnZ;';:q_tr_)'}rij::;r;::af&c:
(4) TYPE OF. WORK: (1 e e e oner s oD - MATERIAL ’ %hbn;ir “To
New well a Method: Dug 0O Bored O v
Deepened a Cable Driven O Brown SC@Z -T Op SOlr - O___-!__Z_, ——
Reconditioned [J Rotary ] Jetted [J | Grey Hard Sand. & Gravel 2 134
, i Grey Medium Sand & Gravel 34 53
(5) DIMENSIONS: Diameter of well 12:=24.". tnches. | Brown Soft Sandy Clay 53 164
Drilled........... 930..... ft. Depth of comp‘eted well.. 950 ft. Brown Soft Caliche 64 99
(6) CONSTRUCTION DETAILS: Hard Grey Basalt %9 111
e Brown Med. Brkn. Basalté&Clay 111/132
Casing installed: 16 » piam. from Q0. 2. to ..113 1.
Threaded J 20..." Diam. trom ...63.. ft. to .1 94 #. | Hard Brown Basalt 132 1134
""""" " ) 655 1 t0 i " | Brown Medium Broken Basalt 134 136
Welded O 12 " Diam. from .823_ 1. to .. 188 2. 1
Brown Medium :(parse Basalt 136 1140
Perforations: vesg No[X Brown Hard Basalt 140 144
Type of perforator used Brown Medium Porous Basalt 144 1161
SIZE of pe‘*":f‘“":m " in. "’;t - ‘f’: Porous Med. Basalt & Clay 161 163
........................ ora . . N
';:m,aﬂm from £. to « | Grey Med/ Hard Porx.Bas.&Clay | 163 1178
........................ perforations from ft. to ft. Brown Medlum Basalt 178 190
Hard Basalt 190 1195
Screens: vesgo  NoX) Grey Extrea Hard Basalt 195 214
Manufacturer's Name
Type Model NO..oemreeromereee Grey Hard Basalt 214 254
Diam. ...ocoeeen Slot size from ft. to ft. Grey MedJ._um Basalt & Clay 254 274
DiaMm. e Slot size .. from ft. to #. | Grey- Medium Basalt 274 304
— ~ | Grexg Hard Basalt 304 1363
.',' Gravel packed: vesg No X Size of gravel: ..o Brn. Med. Por. Basalt&Clay 363 {367
N Gravel placed from . ft. to ft. Grey Hard Basalt A : 367 372
Surface seal: vesyy NoO To what depth? ........d13 g | GLEY Medium Hard B ‘: alt 372 A04
Material used in seal............GEOME Grey Hard Basalt A 404 459
Did any strata contain unusable water? Yes (J No B Grey Medium Porou‘si%B%salt 459 1464
Type of Water?... oo, Depth of strata.......ooeeeeeees Gre rd B 1 ! aA64 lag
Method of sealing strata off Grey Medium Basalt 467 1477
o N
(7) PUMP: mManutacturer's r{ame..........P.e.e.r.l.eS.S ............................... QL-e—LM—edu‘lv‘m,fg;Or ous Basalt 477 |507
Typer.......Turbine 6_stage . wr..100.. | Grey Hard sBdsalt 507 /563
+o——Bowie Black Med#¥Brkn. Por. Bas. 563 567
(8) WATER LEVELS: [onasurtace cevata... ..1,.176 « | Black/Medilim Basalt 567 1582
Static level 100 ft. below top of well Datehh=7220. | Black M&dfjum Porous Basalt | 582 |585
Arteslan pressure ..........ceeeenns! 1bs. per square inch Date..... ...........cc.ee. Bla k Har o Basalt 585 612
Artesian water.is controlled by, EapvaTve: e { é cLBasal £ 6 l 2 6 2 5
(See_Attached Sheet)
(9) WELL TESTS:  Drawdqwn ls amount water level fo S " -

Completed

WELL DRILLER’S STATEMENT;

This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belief,

NAME ...t r e e eeeoa e ns s me e s e eaeeeme e e e e s e s e e e aneessnsan
: (Person, firm, or corporation) (Type or print)
Address....
[SHBNEOA] ... e e e meeeae e e s e s e et s sreeeeerenean
(Well Drtller)
License No............ Date......cooooenicreeneenn. , 19

4(9717 . (USE ADDITIONAL SHEETS IF NECESSARY) -
2207 | |

-



‘ J7/2T 23 K
ij:{é? 7>// /7§u{é25  ;Z¢>/&1; .

WELL LOG: Continued

Material v From : To
ﬁ@;;y‘Extra Hard Basalt : . 625 643
Gray Hard Basalt . 643 703
Gray Medium Basalt | Ty ' 703 723
Black Medium Broken Basalt ' 723 726
Green Medium Clay - - 726 ' 737
Green Soft Clay 737 743

Gray Soft Clay 743 749
Brown Soft Clay 749 760
Brown Medium Broken Basalt ' 760 807
Grey Medium Broken Basalt ' ‘ 807 ' 816
Brown Medium Broken Basalt : 816 846
! Grey Hard Basalt 846 950

" .

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

e



|
|
|

The Dep. The Departm
o] ent of Ecology does NOT Warranty the Data and/or the Information on this Well Report
ort.

Appli. 10233
Permit 9488 STATE OF WASHINGTON

T O DEPARTMENT OF CONSERVATION
pIVISION OF WATER RESOURCES
WELL LOG [
Record byD'-'illel' i@ ‘ \
1 ]
Source . Driller's record S S— _\__
1 1
1
2

Location: State of WASHINGTON

E

|

PONTT S ¢ 1 L SO ll--— ‘| \

R TP R A )

NEy, Ny, sec. 2.7 1IN, R... é ﬁﬁ L"ﬁ“{";;ﬁ;&‘gg&ﬁ;""
Drilling Co...!xmk...h...z.:lmerm....Heil..n:ulmg..contu.
Addreu...?..ﬂﬂ!ﬁ..ﬁ......B..e.laiz..nz......Honn-.un,...n ................
Method of Drilling........Cable .. Date.... Jan.. 13.., 1970
_City. of Moses Lake, WashBARGEOR........o-

Adam........‘-13..1.....5..99.;.19...ﬁa.h;.m.._s.;......m“n...un....u ........
abave

¥
Laud surface, datum.....x.’_z...?..‘-.?..it.below..........
swi:t4 £6 . Date .. D@C. .30 19

70.. Dims:20".x..692}

From

To
(teet) (test)

ARE-
Co MATERIAL

(Transeriba driller's terminology literally but [ araphrase me neccasury, in parentheses.

1f material watsr-bearing, vo rtule and record statie leval I reporivd. five depths in [eet

below land-surface datum unless otherwise indicated. Correlats with sirsligraphic colums,
perforations, screend, e )" -

£ materials, list all casingt.

if feasible. Following log o

Municipal supply
Top_soil o | 5
Boulders s ! 10
_Hardpan 10 | 25
Clay, sand & small gravel 25 l 59
Basalt, brokeun (water) 59 6l
Basalt, medium hard 61 86
Basalt, broken (vater) a6 101
Basslt, hard 111 118

Basalt, broken black

{(1ittle water) | 183 231

Basalt, hard black | 231 511
Basalt, broken (water) | 511 | 522
Basalt, hard 522 642

- 11T Y S— [+ S aheeta

Turh up



The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WELL LOG.—Continued No...19. .. ./. 28B=27C...
— |
Depth forward | —————
| Bagalt, brokan (water) = | 642
.| Bagalt, hard 658
—— | Rock, broken and clay 682 |
BEasalt, black 692
11 200 gpm

Casing: 24" from Q' to 65'8"
20" from 0 to 236'
16" from 229' to 269’

Pump test 2200 gpm with 147' ft. DD
after 20 hrs.

Surface gseal: GCrout to 236’

Water Temp. 69
ety Fb 7 & ez /e ]
Lz it /75 WL . TP

8. F. Ne. 7440—03~--12-88. .



\ |
i

ﬁ | Well Taggmg Eorm

Unique Well Tag No: __ ABS 7‘]7 L
S6300 k Sve Mun O ch\l D).

Well Report available (please attach this form to the well report and submit it to the Ecology Regional Office near
you)
Verification inconclusive

Well Report not available

First Name: _ M@S&s’ cht[(—(_ | Last Name:

Street Address:

v Mases  lale  state: w A

C

Well Addreés: 150l w. ﬂt’ fli’/l')“/‘ (“ Diyoe |

City: ' County:

T. : 19 N R_28 E wwm sec_Z7 IME 1‘/4ofth-e /Z’W -~

GPS

Latiude 17 (,‘76 o , G866z M|
. 3 Ieve |- | Topographi ,
Longitude [ 19 17 32_ , 656/5 Lo | ;u;r::jyapthap

. | Computer generated -

Digital Altimetef

The Department of Ecology does NOT Wgrranty the Data and/or the Information on this Well Report.

Elevation at land surface 3 3 7 feet/ré@ (circle one)

Topograghic Map

E)C Other, (f/ﬂ~S
| .
|

Additional information, if available:
| !

Location marked on topographic map (please attach)

Location marked on air photo (please attach)




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

i &

Physical Description of well (size of casing, type of well, housing, etc.)

Location of Well identification Tag:

W/// /wu( Baje  in e/l Zl,-nuc’,

If yes, where was tag placed?

. Was supplemental tag needed for ease of identifying well?

Yes

No

Scale 1 :24,000 (1"=2,000')

: * Indicate the location of the well within thé Section by drawing a dot at that point.

E F G H : ‘i |
, SECTION Z 7
M L K. J ‘f'
N P Q. R
|
!
COMMENTS: |

FOR ECOLOGY WATER RESOURCES

Date Issued

Water Right#

Circle One:

Application

Permit

Certificate

PROGRAM ONLY

Claim

Exempt



A e - —_
™
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

-w
<

" JTATE OF WASHINGTO@ » "
DEPARTMENT OF CONSERVATION
AND DEVELOPMENT

WELL LOG No. Appl¥. 285 _ }§

Date_May 23 19 47 Qert, 3724

Record by____Allen E, Hosack o ‘
Source__ Driller's Record o

Location: State of WASHINGTON R
County. Grant ‘
Area, - -—
Map ‘
8By SE)sec 1311, R_28 E "B oF wwrion

Drilling Co. _——-__.we E, Hosa — -
Address Na.mpa. Idaho o .8

17 e
Methad of Drilling DateMa¥ 16, 1947
Owner oS, Bureau of Reclamation = =
Address._Ps Q. Box 937; Bolse, Idaho : Ll

1
i

tommeem e e b e

Land surfoce, datum / LD g wbove _— S

" below
) &o;t: * : MATERIAL T‘“?f‘:?)l“ l?ggl
ing log of materials, list all casings, perfonuanc screens, etc) _
Soil ¢ 2 | 2
Gravel & boulders 13 15
Small gravel & sand 9 24
Light hard pan 6. | 30
—_1__Brown clay 33 63
Red elay 9 72
| “Brown basalt 12 B4
Black basalt . | 6 90
Black bagsalt, medium hard | 26 | 116
Brown basalt 12 128
Black basalt, hard ; 1 | 129
Brown basalt, firm 8 137
Calcium rock, very haf‘aw i3 -1 150
Grey basalt, hard " 2 | 152
Black basalt, hard 8 | 160
Black & red bmsalt, cavey water 3 | 163

Turn up ( OVQI') Sheet

o



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

hs o

\h:m, 10G. -»oonﬁnuea A No / .
L .1 N .
- E::; L x ‘MarsmiaL TH:&::)B’SS 1?12:?
R Depth forward | smemmmmsm
T To1dght blus & 19 | 12 NE
T 1 _Blaek basalt, hard 13 (195 N
~._|: Brown basalt, cavey 15 | 210
w «-?:Bliak bashlt - 5 215
S ' begalt, weter 4l 219 B
K basplt semll crevioe wat 226 B
Gr'ey basalt, small crevice 22 | 248 B
T | "Seft brown basalt, water 2 | .250
r__&_r_é_b:mbaaalt g8 | 258 IS
- . | Hard grey basalt 2 | 260
x| Soft brown besalt 2 | 262 [N
Yol ‘Mm& basalt 2 | 26, B
i | Porohs lodse baesalt 2 | 266 BN
Ve k]l Hepd wiack basalt 4 | 270
Lena | v Boft, black basalt 1 -2
Hayd Black basalt -2 21
L) Orevice, mo cuttings, water 1 274
| Grey basalt, springy | .31 27
_1_Blue clay, water .3 | 280
~ -Blue & grey basalt, hard 9 289
T | Plue clay seams 1| 290
i | Blue loose basalt, cavey 5 295
' |::Grey basalt, orevice 3 | 298
% | _Blue basalt, hard 18 | 216
. el Grey besalt, hard 13 | 329
. | Grey basalt, springy 6 335
. Brown basalt, water 2 137
_Grey basalt, hard 35 372
Grey basalt, crevice 2 374
Grey basalt, hard 4 378
| Brown basalt, water 10 | 388
. i GCrey besalt, hard ' 12 400
“;'",I‘,f‘" U (continued)_l_m

tHc-20 99 m-u\_,«




The Dep.
ep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report

{

e o rp—— ——

~~
_TATE OF WASHINGTON
DEPARTMENT OF CONSERVATION
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a WATER WELL REPORT CURRENT W150719

Notice of Intent No

pcotocyOngmal & Istcopy Ecology 2nd copy owner 3rd copy dnller

AAN
Construction/Decommussion ( x i circle) l 2 CP /'I' 5(0 Umgue Beology Well ID Tag No 874

Recovery data (time taken as zero when pump turned off(water level measured from
well top to water level) Soft broken brown

Tume  Water Level Time  Water Level Time  Water Level Basalt 375 379
Med hard dark gray
Basalt 240psi 2Airpks 379 390

Date of test

Bailer test gal fmin wath ft drawdown after hrs Hard dark gray Basa 1t 390 432
Aurtes gal /mun with stem set at 525 fi for 2 hrs

Artesian flow gpm Date 11-01-02 12

Temperature of water Was a chemucal analysis made? OYes CINo Start Date Completed Date / 23 / 03

WELL CONSTRUCTION CERTIFICATION 1 constructed and/or accept responsibility for construction of this well and its comphance wiath all
Washmgton well construction standards Matenials used and the information reported above are true to my best knowledge and behef

EDnller [JEngineer [(JTramee Name (Pring) Larry McLanahan Drl]hngCompan)BJEXploratlon Co Inc

Vi
Driller/Engineer/Tramee Signature £X (G ansyg Y CA Addres204 N Conway St

Driller or Tramee License No 0337 City State leKennew1ck, WA 99336
Contract
If trainee, licensed driller s lglg,rstra?lrosn NoBJEXPCI13 ZQEatJ 2/23/03

\[Slgnature and License no -
\ Ecology 1s an Equal Opportunity Employer  ECY 050 1 20 (Rev 4/01

-
S
o)
o
Q{
o
[ O Construction Water Right Permut No
3 O Decommussion ORIGINAL CONSTRUCTION Notice
% 4of1ntent Number Property Owner Name C1ty of Moses Lake
- PROPOSED USE  [[] Domesuc [J industrial D] Municipal Well Street Address P O Box 1579
- [ODewater [Jimgaton [JTestWell [JOther Mos Lak
g [TYPE OF WORK Owner's number of well (1f more than one) ty N;S a ; W Co;n(t)y GRAL;];[IN EWM .
o BINew wett (D Reconditioned ~ Method [ODug [ Bored [ Driven Location 174 /4 /4 Sec Twn R29 or C;;Cee
= [ Deepened CJcable KlRotary [ Jetted WWM
© ™ . Lat/Long LatDeg
£ DIMENSIONS Diameter of well_| © mches drilled 585" # (s t,r still s Lat Min/Sec
s Depth of completed well 525 ft REQUIRED) Long Deg——  Long Min/Sec
— Tax Parcel No
CONSTRUCTION DETAILS
c
- Casing @ Welded 24 Diam from _+1 fto_44 f CONSTRUCTION OR DECOMMISSION PROCEDURE
Q Installed Liner mstalled 3 Diam from + 1 ft 10280 g |Formation Describe by color character size of material and structure and the
‘l-c_, kind and nature of the matenal in each stratum penetrated with at least one
— 0 Threaded Diam from ft o fi entry for each change of information Indicate all water encountered
o Perforations - [ Yes FlNo- — - — - — _ _ _ _ J(USE ADDITIONAL SHEETS IF NECESSARY )
'g Type of perforator used MATERIAL FROM “TO -
e SIZE of perfs m by m and nof — ft.to ft Brown Silt 0 2
‘S Screens []yes £]No [JK Pac L -gu el /s r{“l Black Sand & gravel 2 25
© Manufacturer s Name L: Broken Brown Basalt
(] Type Vlodcl No P i
o Diam Slot Size s ‘ e A, some Tan Clay Silt 25 34
S Diam Slot Size from ft 1o Hard Gray Basalt 34 117
i) GravelFilter packed [Jyes B No ‘ O s,ﬁwmvel,md . Med soft Brown & BlacKH 117 | 128
g Matenials placed from e firto RN REC VJF 0" fit Hard Dark gray 128 162
= SurfaceSeal [Hyves [INo  To what depth? 280" ¢ Soft Brown Visicular
‘g“ Matenals used 1n seal == & Gray water 162 168
C D1d any strata contain unusable watcr"“E!]Y?els Er\@} W ‘ K _E‘ \ \ Hard gray basalt 168 196
o :Aylee] odf Wfater: - L Dep‘“"’““"‘“"—————}l ‘ Soft Dark gray 196 203
ethod of sealing strata o [ S SR ' :
= L N o o] Hard light gray 203 221
0 PUMP Manufacturer s Name iL ‘x 2 4 P_‘ﬂx Soft Broken gray &
a Type HP
brown basalt some
'8 WATER LEVELS  |.and surface elevation ablw 10-sen — " 2 b 1 221 543
( ( K) +
— Static level ft below jop of w, ll PD(H hk‘;)w s C;!ferLZy: 1 grgyh rown clay
(=] Artestan pressure Ibs per squaresnch— Date. — & — e iee—4! Me ard dark gray 243 270
o)
— Artesian water 1s controlled by Very hard gray basalt 270 305
3 (cap valve efc) Soft Brown Visicular
Ll WELL TESTS Drawdown 1s amount water level 1s lowered below static level B
Y Was afum test made” [Fes DNO' Ifyes bywhom’Irrigators Biziitéfizkigtgiay
o Yield 200 gal /mm with___' 2Y  "ft drawdown afler___a____hrs z
b= Yield gal /mn with ft drawdown after hrs 1000 GPM Aprox 305 322
[J] Yield gal /min with ft drawdown after hrs Hard gray basalt 322 375
E
-t
o
o
L
(]
Q
=
[
o3
L
(]
Q
=
[




The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

CURRENT
WATER WELL REPORT Notios of Intent No. W150719
b ’;',"'6"::\3 Onginal & 1st copy - Ecology, 2nd copy - owner, 3rd copy - driller Umquc Eco logy Well ID Tag No. AANS74
Construction/Decommission ("x" in circle) _ '
O Construction Water Right Permit No.
O Decommussion ORIGINAL CONSTRUCT. ION Notice .
of Intent Number PropemyOwnerNamC;Lty of Moses Lake
[PROPOSED USE: D Domestic [] Industrial mumapal Well Street Address P-O. BOX 1579
O pewater [JImgaton OTest Well  [JOther City Moses Lake County: GRANT
TYPE OF WORK: Owner's number of well (1f more than one) . NW NW 20 19N .29 EWM circle
KNew Weit [ Reconditioned Method [(QDug  [OBored [ Dniven U)cauonN 1/4- 174 1/4 Sec Two R or  one
Deepened Cable . WWM
[ Decpen | A Rotary [ Jetted (Lagrmt:lllg Lat Deg Lat Min/Sec
IMENSIONS: Diameter of well_____ inches, dnlled_  ft S50 §
RED
Depth of completed well _________ft REQUI ) Long Deg———— LongMm/Sec
CONSTRUCTION DETAILS ad Tax Parcel No.
Casing R welded * Diam from ft to ft CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: [} walled 16 * Diam from l ft to ZBU  [Formation: Describe by color, character, size of material and structure, and the
uer tns *  Diam fr ft to ft kind and nature of the material 1n each stratum penetrated, with at least one
O Threaded lam Trom i “Yentry for each change of informaton Indicate all water encountered

Perforations: - [)vYes BINo (11SE ADDITIONAL SHEETS IF NECESSARY )

Type of perforator used MATERIAL FROM TO
SIZE of perfs n by, mn and no of perfs from ft. to ft Soft broken brown &

Screens: [] yes BINo [JK-Pac Locauon Gray Basalt Trace of

Manufacturer's Name. — brown clay 432 435
Type odel No

Diam Slot Stze from ft o # |Med. Hard Porus basalt] 435 500
Diam Slot Size from ft to ft | Broken gray basalt &

GravelFilter packed: [Jves [HNo [ Size of gravel/sand Brown siltstone 500 518
Matenals placed from ft. to ft Hard gray basalt 518 582

Surface Seal: [Xves (INo  Towhatdepti__ 280"  # Fractured Basalt

Matenals used mn seal Loss Circulation 582 585

Did any strata contan unusable water? [Jyes [ No

Type of water? Depth of strata

Method of sealing strata off.

PUMP: Manufacturer's Name
T HP :

thiad 16" Casing to 280

WATER LEVELS: 'Land-surface elevation above mean sea level ft. 280-525 19" hole
Static level ft below top of well Date
Artesian pressure Ibs per square inch Date 525-585 Hole full of
Artesian water is controlled by caving materifal

(cap,valve, eic )

WELL TESTS: Drawdown 1s amoum water level 1s lower? below statnElevel Placed 5 / 5 ga 1lon buckets

Was'a pump wsi made” B Yes [ Ng If yes, by whom? B - —_— .

nite pellets

Yield al /mmn with ft. drawdown after__O hrs. of 1/27 Beno P

Yield gal/mm with ft drawdown after hrs in hole.

Yield gal/mn with ft drawdown after. hrs ——
Recovery data (tume taken as zero when pump turned off)(water level measured from 1 ty = y
well top to water level) ko= ' ,_\

Time  Water Level Time  Water Level Time  Water Level B

J 16 1%
L— —

Date of test OéY
Bauler test al/min with ft drawdown after hrs SASTERM DEIANIAL
Aurtest 2500 gal/min with stem set at 525 f for 2 hrs ‘

Artestan flow gpm Date
Temperature of water Was a chemical analysis made? []Yes [JNo StrtDate_11-01-02 Completed Date_12/23 /03

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its comphance with all
Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief.

)Larry McLanahan

Dnlling Company BJ_ExplorationCo., Inc.

Xonller JEngineer [JTramee W
Dnller/Engineer/Trainee Signat O

Address 204 N. Conway Street

337/

Dnller or Trainee License No.

City, State, zip_Ke€nnewick, WA 99336

If trainee, licensed driller's
Signature and License no.

Contractor's
Registration No BJEXPCI13 2Q1i) 12/23/03

Ecology 1s an Equal Opportunity Employer  ECY 050-1-20 (Rev 4/01)



Start Date /’0 "/é -0 2 Completed Date J - 3["‘05

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washmgton well construction standards. Materials used and the information reported above are true to my best knowledge d belief.

£ 31L,3¥9
% Please print, sign and return to the Department of Ecology
x = el 1 Current
= — Water Well Report urren
é ' oy Original — Ecology, 15¢ copy — owner, 2"8 copy - driller Notice of Intent No. L‘/ 2 2 é é L
C 0LoO Y .
7, . onstruction/Decommission Unique Ecology Well ID Tag No. ALF 2%
= Construction Water Right Permit No. % Y/3L
c (] Decommission OfRIIGINA]é I]\/’)STALLA TION Notice Property Owner Name (o' foer & £ Mogeg Latlte
of Intent Number
o) Well Street Address _ G 50 ﬂ?e”v‘)(!au{_ 539
c PROPOSED USE: [ Domestic [ Industrial HMunicipal . 3 P L
Q [ Dewater ] irrigation [ Test Well [ Other Clt}’m_é&n él A_Q L€ County /3"'— M
= Location /4-1/4 .5;‘121/4 Secz_i Twn 295 ] circle
(v TYPE OF WORK: Owner’s number of well (if more than one) ’ Q
— WWM one
E New well [ Reconditioned Method : 1 Dug’ ] Bored [ Driven .
s L] Deepened Clcable BRowry [ Jetted Lat/Long (s, t, r LatDeg__ LatMin/Sec
: Di i i i y 70 . i .
uE DIMENSIONS glar:;etefr ofwelllt - L“ mclzs, drilled - 70t still REQUIRED ) Long Deg Long Min/Sec
— epth of completed we 22 . .
QO CONSTRUCTION DETAILS , Tax Parcel No.__/ / 67 Ybeor
-I-:-l Casing Welded lo Diam. from __ € “fi.to _‘%__ft. -
“ Installed: [] Liner installed _/4 Diam. from _¥ ¥l __fito 24 ft. CONSTRUCTION OR DECOMMISSION PROCEDURE
[ Threaded " Diam, from ft. to ft. . . : . . .
O Perforations: L] Yes MNO Formation: Describe by color, character, size of material and structure, and the kind and
% ertorations: . nature of the material in each stratum penetrated, with at least one entry for each change of
- Type of perforator used _| information indicate all water encountered. (USE ADDITIONAL SHEETS IF NECESSARY.)
1+ SIZE of perfs in.by ____in. and no. of perfs from ft. to ft. MATERIAL FROM To
(o] Screens: CJves PNo [JK-Pac Location Concd & 1
et s . -
[ Manufacturer’s Name e & Lo / 12 (?
Q Type Model No. é ©
Diam. ~_Slot size from - ft. to - ft. -&m—'zm—&"“ Vi 7 105
g Diam. Slot size, from ft. to ft. Apnoas browwn base 165 1L
=7 Gravel/Filter packed: [] Yes [ No [ Size of gravel/sand &ﬁé blecly LR—S% 1F J1L/ 2.3
a Materials placed from fi. to ft. oL ' //’ 2% 149%
c Surface Seal: : b Yes [JNo  To what depth? 2§ 0 ft. _ f—’rk‘,-‘.w\.i L[M L La,sg //— 9% 'Zf/
E Material used in seal $2yedlnd  Ctment Sub b browwm bese J/= 191 2.9%
E Did any strata contain unusable water? Oyes [OnNo Nedd  Glaeh lresa /ﬁ 2546 2oy
g Type of water? . Depth of strata ___ I35 ! ‘ : LL5:— N, 20Y =174
Method of sealing strata off : : .l L ﬂ f e /J, Sq/ q o
|6 PUMP: Manufacturer’s Name ___ ﬂ[" !! ‘ gi | an + Livwn L[av Y493 L0
Type: H.P. . -
= - - s [f dio 565~
0 WATER LEVELS: Land—surface elevation above mean sea level _*ft, ML Ll Leco /A 505 576
QO Static level ft. below top of well Date - 1 t ‘ ﬁ ! Lﬁ_i /ﬁ ) 5/6 Sy
-8 Qnesfan pressure — - Ibs. persquareinch Date "~ F Au-nl L’LL»11 /L&Sf- /A ;.,5. L/ 5-‘,,
rtesian water s controlled by . . l‘w‘ # &w 70 3
— . (cap, valve, etc.) M%'LV L
(=) WELL TESTS: Drawdown is amount water level is lowered below static level ér“" LL—' . 20 3 2 1’3
o Frochosd Blucls bogalt 7223 [l
— Was a pump test made? HRAves CINo  Ifyes, by whom? 6!//4 feae T ek Z -
8 . Y{eld@_gal./m!n. w?th_ZLﬂA drawdown ufter__/___hrs, .&_M._&LA_GK%- //' 724 254
Y{eld: gal/m}n. W{{h ft. drawdown after hrs. &‘ ¢ ﬁ r 1 él ‘ ‘ 49 //. ‘75“ i)
1e Yield. gal./min. with ft. drawdown after. hrs.
Recovery data (time taken as zero when pump turned off) (water level measured from well ; -
o top to water level) : _Bm_h.r_:\_érv wn_ bisa [ 245 423
‘IE Time Water Level Time Water chcl Time Water Level L‘\‘- S l" % 2-3 ‘5‘3
[ Brolven brvern bosa /- - %> | %72
E . - Hord Grown bese IL %22 %96
t Date of test 2—"/ 9'&3 M__LI_MA._@-SA/F "‘70 770
g Bailer test gal./min. with ft. drawdown after hrs. '
[J] Airtest gal/min. with stem set at ft. for hrs. .
D - Artesian flow g.p.m. Date
g Temperature of water 2 2 Was a chemical analysis made? m’Yes _ No
[

Dnller/Em,meer/Tramee Name (Print) 'DMI cl .Sr\l ‘Ll‘ Dnllmg Company E’/L«ue ﬁi‘d/ \. w /2//}‘0"' ’2((7 JVL‘
Drilier/Engineet/Trainee SignatureM T\ W Ml /2 Y Vil LA/ A [ /. >y

‘ Driller or trainee License No. _2-% Y'Y :_}‘( E M E::—' l; f L\)ﬂ 9 9 3 S_?(
If TRAINEE, ' L)
Driller’s Licensed No. = B Registration No. 13 LU ﬁ S e ng.gm Date Z’-'/ E’Qg
Driller’s Signature - Ecology is an Equal Opportunity Employer. ECY 050-1-20 (Rev 2/03)

DEPARTMENT OF ECOLOGY
EASTERN REGIONAL OFFICE



Appendix E. Glossaries, Acronyms, and Abbreviations

Glossary of General Terms

Ambient: Background or away from point sources of contamination. Surrounding
environmental condition.

Clean Water Act: A federal act passed in 1972 that contains provisions to restore and maintain
the quality of the nation’s waters. Section 303(d) of the Clean Water Act establishes the TMDL
program.

Conductivity: A measure of water’s ability to conduct an electrical current. Conductivity is
related to the concentration and charge of dissolved ions in water.

Dissolved oxygen (DO): A measure of the amount of oxygen dissolved in water.

Dilution factor: The relative proportion of effluent to stream (receiving water) flows occurring
at the edge of a mixing zone during critical discharge conditions as authorized in accordance
with the state’s mixing zone regulations at WAC 173-201A-100.
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-020

Effluent: An outflowing of water from a natural body of water or from a human-made
structure. For example, the treated outflow from a wastewater treatment plant.

Fecal coliform (FC): That portion of the coliform group of bacteria which is present in intestinal
tracts and feces of warm-blooded animals as detected by the product of acid or gas from
lactose in a suitable culture medium within 24 hours at 44.5 plus or minus 0.2 degrees Celsius.
Fecal coliform bacteria are “indicator” organisms that suggest the possible presence

of disease-causing organisms. Concentrations are measured in colony forming units per

100 milliliters of water (cfu/100 mL).

Nutrient: Substance such as carbon, nitrogen, and phosphorus used by organisms to live and
grow. Too many nutrients in the water can promote algal blooms and rob the water of oxygen
vital to aquatic organisms.

pH: A measure of the acidity or alkalinity of water. A low pH value (0 to 7) indicates that an
acidic condition is present, while a high pH (7 to 14) indicates a basic or alkaline condition. A pH
of 7 is considered to be neutral. Since the pH scale is logarithmic, a water sample with a pH of 8
is ten times more basic than one with a pH of 7.

Surface waters of the state: Lakes, rivers, ponds, streams, inland waters, salt waters, wetlands
Total suspended solids (TSS): Portion of solids retained by a filter.

Turbidity: A measure of water clarity. High levels of turbidity can have a negative impact on
aquatic life.

I ————————————
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http://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-020

Acronyms and Abbreviations

Aspect Aspect Consulting, LLC

ASR Aquifer Storage and Recovery
ALS ALS Environmental Laboratory
City City of Moses Lake

Commerce  State of Washington Department of Commerce

DBPs Disinfection Byproducts

DO Dissolved oxygen

DOC Dissolved organic carbon

DOH Department of Health

DQl data quality indicator

DQO data quality objective

DV data validation

ECBID East Columbia Basin Irrigation District
EDD Electronic Data Deliverable

e.g. For example

Ecology Washington State Department of Ecology
EIM Environmental Information Management database
EPA U.S. Environmental Protection Agency
etal. And others

FC Fecal coliform

GIS Geographic Information System software
GPS Global Positioning System

GWMA Groundwater Management Area

GWQS Groundwater Quality Standards

HAAs Haloacetic Acids

i.e. In other words

LCS laboratory control sample

MDL minimum detection limit

MQO measurement quality objective

MRL minimum reporting limit

I ————————————
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MS matrix spike

MSD matrix spike duplicate

NELAP National Environmental Laboratory Accreditation Program
NTR National Toxics Rule

OCR Office of Columbia River

QA quality assurance

QAPP Quality Assurance Project Plan

QcC quality control

Reclamation U.S. Bureau of Reclamation

RPD relative percent difference

RSD relative standard deviation

SAP Sampling Analysis Plain

SCADA Supervisory Control and Data Acquisition
SOP Standard operating procedures
Study Alternatives Evaluation

THMs Trihalomethanes

TDS total dissolved solids

TOC total organic carbon

TSS total suspended solids

USFS United States Forest Service
USGS U.S. Geological Survey

VOA volatile organic analysis

VOCs volatile organic compounds
WAC Washington Administrative Code
WRIA Water Resource Inventory Area

Units of Measurement

°C degrees centigrade

cfs cubic feet per second

cfu colony forming units

cms cubic meters per second, a unit of flow
dw dry weight

I ————————————
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ft feet

g gram, a unit of mass

gpm gallons per minute

kcfs 1,000 cubic feet per second

km kilometer, a unit of length equal to 1,000 meters
L/s liters per second (0.03531 cubic foot per second)
m meter

mg milligram

mgd million gallons per day

mg/L milligrams per liter (parts per million)

mL milliliter

NTU nephelometric turbidity units

S.u. standard units

ug/L micrograms per liter (parts per billion)

uS/cm microsiemens per centimeter, a unit of conductivity

Quality Assurance Glossary

Accreditation: A certification process for laboratories, designed to evaluate and document a
lab’s ability to perform analytical methods and produce acceptable data (Kammin, 2010). For
Ecology, it is defined according to WAC 173-50-040: “Formal recognition by [Ecology] that an
environmental laboratory is capable of producing accurate and defensible analytical data.”

Accuracy: The degree to which a measured value agrees with the true value of the measured
property. USEPA recommends that this term not be used, and that the terms precision and bias
be used to convey the information associated with the term accuracy (USEPA, 2014).

Analyte: An element, ion, compound, or chemical moiety (pH, alkalinity) which is to be
determined. The definition can be expanded to include organisms, e.g., fecal coliform, Klebsiella
(Kammin, 2010).

Bias: Discrepancy between the expected value of an estimator and the population parameter
being estimated (Gilbert, 1987; USEPA, 2014).

Blank: A synthetic sample, free of the analyte(s) of interest. For example, in water analysis,
pure water is used for the blank. In chemical analysis, a blank is used to estimate the analytical
response to all factors other than the analyte in the sample. In general, blanks are used to
assess possible contamination or inadvertent introduction of analyte during various stages of
the sampling and analytical process (USGS, 1998).
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Calibration: The process of establishing the relationship between the response of a
measurement system and the concentration of the parameter being measured (Ecology, 2004).

Check standard: A substance or reference material obtained from a source independent from
the source of the calibration standard; used to assess bias for an analytical method. This is an
obsolete term, and its use is highly discouraged. See Calibration Verification Standards, Lab
Control Samples (LCS), Certified Reference Materials (CRM), and/or spiked blanks. These are all
check standards but should be referred to by their actual designator, e.g., CRM, LCS (Kammin,
2010; Ecology, 2004).

Comparability: The degree to which different methods, data sets and/or decisions agree or can
be represented as similar; a data quality indicator (USEPA, 2014; USEPA, 2020).

Completeness: The amount of valid data obtained from a project compared to the planned
amount. Usually expressed as a percentage. A data quality indicator (USEPA, 2014; USEPA
2020).

Continuing Calibration Verification Standard (CCV): A quality control (QC) sample analyzed
with samples to check for acceptable bias in the measurement system. The CCV is usually a
midpoint calibration standard that is re-run at an established frequency during the course of an
analytical run (Kammin, 2010).

Control chart: A graphical representation of quality control results demonstrating the
performance of an aspect of a measurement system (Kammin, 2010; Ecology 2004).

Control limits: Statistical warning and action limits calculated based on control charts. Warning
limits are generally set at +/- 2 standard deviations from the mean, action limits at +/- 3
standard deviations from the mean (Kammin, 2010).

Data integrity: A qualitative DQJ that evaluates the extent to which a data set contains data
that is misrepresented, falsified, or deliberately misleading (Kammin, 2010).

Data quality indicators (DQI): Commonly used measures of acceptability for environmental
data. The principal DQIs are precision, bias, representativeness, comparability, completeness,
sensitivity, and integrity (USEPA, 2006).

Data quality objectives (DQO): Qualitative and quantitative statements derived from
systematic planning processes that clarify study objectives, define the appropriate type of data,
and specify tolerable levels of potential decision errors that will be used as the basis for
establishing the quality and quantity of data needed to support decisions (USEPA, 2006).

Data set: A grouping of samples organized by date, time, analyte, etc. (Kammin, 2010).

Data validation: The process of determining that the data satisfy the requirements as defined
by the data user (USEPA, 2020). There are various levels of data validation (USEPA, 2009).
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Data verification: Examination of a data set for errors or omissions, and assessment of the Data
Quality Indicators related to that data set for compliance with acceptance criteria (MQQOs).
Verification is a detailed quality review of a data set (Ecology, 2004).

Detection limit (limit of detection): The concentration or amount of an analyte which can be
determined to a specified level of certainty to be greater than zero (Ecology, 2004).

Duplicate samples: Two samples taken from and representative of the same population, and
carried through and steps of the sampling and analytical procedures in an identical manner.
Duplicate samples are used to assess variability of all method activities including sampling and
analysis (USEPA, 2014).

Field blank: A blank used to obtain information on contamination introduced during sample
collection, storage, and transport (Ecology, 2004).

Initial Calibration Verification Standard (ICV): A QC sample prepared independently of
calibration standards and analyzed along with the samples to check for acceptable bias in the
measurement system. The ICV is analyzed prior to the analysis of any samples (Kammin, 2010).

Laboratory Control Sample (LCS)/LCS duplicate: A sample of known composition prepared
using contaminant-free water or an inert solid that is spiked with analytes of interest at the
midpoint of the calibration curve or at the level of concern. It is prepared and analyzed in the
same batch of regular samples using the same sample preparation method, reagents, and
analytical methods employed for regular samples. Monitors a lab’s performance for bias and
precision (USEPA, 2014).

Matrix spike/Matrix spike duplicate: A QC sample prepared by adding a known amount of the
target analyte(s) to an aliquot of a sample to check for bias and precision errors due to
interference or matrix effects (Ecology, 2004).

Measurement Quality Objectives (MQOs): Performance or acceptance criteria for individual
data quality indicators, usually including precision, bias, sensitivity, completeness,
comparability, and representativeness (USEPA, 2006).

Measurement result: A value obtained by performing the procedure described in a method
(Ecology, 2004).

Method: A formalized group of procedures and techniques for performing an activity (e.g.,
sampling, chemical analysis, data analysis), systematically presented in the order in which they
are to be executed (USEPA, 2001).

Method blank: A blank prepared to represent the sample matrix, prepared and analyzed with a
batch of samples. A method blank will contain all reagents used in the preparation of a sample,
and the same preparation process is used for the method blank and samples (Ecology, 2004;
Kammin, 2010).

Method Detection Limit (MDL): The minimum measured concentration of a substance that can
be reported with 99% confidence that the measured concentration is distinguishable from
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method blank results (USEPA, 2016). MDL is a measure of the capability of an analytical method
of distinguished samples that do not contain a specific analyte from a sample that contains a
low concentration of the analyte (USEPA, 2020).

Minimum level: Either the sample concentration equivalent to the lowest calibration pointin a
method or a multiple of the method detection limit (MDL), whichever is higher. For the
purposes of NPDES compliance monitoring, EPA considers the following terms to be
synonymous: “quantitation limit,” “reporting limit,” and “minimum level” (40 CFR 136).

Parameter: A specified characteristic of a population or sample. Also, an analyte or grouping of
analytes. Benzene and nitrate + nitrite are all parameters (Kammin, 2010; Ecology, 2004).

Population: The hypothetical set of all possible observations of the type being investigated
(Ecology, 2004).

Precision: The extent of random variability among replicate measurements of the same
property; a data quality indicator (USGS, 1998).

Quality assurance (QA): A set of activities designed to establish and document the reliability
and usability of measurement data (Kammin, 2010).

Quality Assurance Project Plan (QAPP): A document that describes the objectives of a project,
and the processes and activities necessary to develop data that will support those objectives
(Kammin, 2010; Ecology, 2004).

Quality control (QC): The routine application of measurement and statistical procedures to
assess the accuracy of measurement data (Ecology, 2004).

Relative Percent Difference (RPD): RPD is commonly used to evaluate precision. The following
formula is used:

RPD = [Abs(a-b)/((a + b)/2)] * 100%

where “Abs()” is absolute value and a and b are results for the two replicate samples. RPD can
be used only with 2 values. Percent Relative Standard Deviation is (%RSD) is used if there are
results for more than 2 replicate samples (Ecology, 2004).

Relative Standard Deviation (RSD): A statistic used to evaluate precision in environmental
analysis. It is determined in the following manner:

RSD = (100% * s)/x

where s is the sample standard deviation and x is the mean of results from more than two
replicate samples (Kammin, 2010).

Replicate samples: Two or more samples taken from the environment at the same time and
place, using the same protocols. Replicates are used to estimate the random variability of the
material sampled (USGS, 1998).
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Reporting level: Unless specified otherwise by a regulatory authority or in a discharge permit,
results for analytes that meet the identification criteria (i.e., rules for determining qualitative
presence/absence of an analyte) are reported down to the concentration of the minimum level
established by the laboratory through calibration of the instrument. EPA considers the terms
“reporting limit,” “quantitation limit,” and “minimum level” to be synonymous (40 CFR 136).

Representativeness: The degree to which a sample reflects the population from which it is
taken; a data quality indicator (USGS, 1998).

Sample (field): A portion of a population (environmental entity) that is measured and assumed
to represent the entire population (USGS, 1998).

Sample (statistical): A finite part or subset of a statistical population (USEPA, 1992).

Sensitivity: In general, denotes the rate at which the analytical response (e.g., absorbance,
volume, meter reading) varies with the concentration of the parameter being determined. In a
specialized sense, it has the same meaning as the detection limit (Ecology, 2004).

Spiked blank: A specified amount of reagent blank fortified with a known mass of the target
analyte(s); usually used to assess the recovery efficiency of the method (USEPA, 2014).

Spiked sample: A sample prepared by adding a known mass of target analyte(s) to a specified
amount of matrix sample for which an independent estimate of target analyte(s) concentration
is available. Spiked samples can be used to determine the effect of the matrix on a method’s
recovery efficiency (USEPA, 2014).

Split sample: A discrete sample subdivided into portions, usually duplicates (Kammin, 2010).

Standard Operating Procedure (SOP): A document which describes in detail a reproducible and
repeatable organized activity (Kammin, 2010).

Surrogate: For environmental chemistry, a surrogate is a substance with properties similar to
those of the target analyte(s). Surrogates are unlikely to be native to environmental samples.
They are added to environmental samples for quality control purposes, to track extraction
efficiency and/or measure analyte recovery. Deuterated organic compounds are examples of
surrogates commonly used in organic compound analysis (Kammin, 2010).

Systematic planning: A step-wise process which develops a clear description of the goals and
objectives of a project, and produces decisions on the type, quantity, and quality of data that
will be needed to meet those goals and objectives. The DQO process is a specialized type of
systematic planning (USEPA, 2006).
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	2.0  Abstract

	An Aquifer Storage and Recovery (ASR) program is being considered as a component of the City of Moses Lake’s (City’s) long-term water supply strategy of developing a surface water source to offset declining groundwater supplies. 
	An Alternatives Evaluation and Cost Benefit Study (referred to herein as the Study) will assess three alternatives for ASR source water, as well as the technical, operational, regulatory, and cost requirements to implement ASR within the City’s municipal water system. Study tasks have been designed to address key components required in an ASR reservoir permit application as outlined in Washington Administrative Code (WAC) 173-157-110 and include: 
	1. Refine existing hydrogeologic conceptual model(s) detailing the target aquifer system;
	2. Assess source water availability, legal framework, and water rights to implement project;
	3. Evaluating existing water system infrastructure and considering system components for recharge, storage, and recovery;
	4. Assessing water quality characteristics of potential source water (e.g., canal water) and the target aquifer to evaluate compliance with groundwater standards and the Antidegradation Policy  in WAC 173-200.
	Based on a review of past work, the State of Washington Department of Ecology (Ecology) and the City determined that additional information needs to be collected under this Study to better understand source water quality and water quality within the deeper basalt aquifer tapped by many City wells, which has exhibited water level declines. Key elements of the Study design can be found in this QAPP as follows: 
	 Section 3.2.3: Provides a description of the water quality constituents to be evaluated;  
	 Section 4.4:  Presents the details of the tasks to be completed, in sequential order;
	 Section 5:  Outlines the project schedule and team;
	 Section 6.2:  Measurement Quality Objectives;
	 Section 7.2:  Describes water quality sampling locations and frequency (sampling schedule); and
	 Section 8.2:  Details the water quality sampling procedures.
	3.0 Background 

	The Columbia River Basalt Aquifer System (Basalt Aquifer System) is the City’s main potable water supply source and is tapped by 17 out of 18 of its currently active groundwater wells. As a component of its long-term water supply strategy, the City is evaluating development of an ASR program to offset declining water levels and well yields in the Basalt Aquifer System. Two potential source waters for City supply and ASR have been identified within the Study area: (1) Moses Lake and (2) the Bureau of Reclamation’s Columbia Basin Irrigation Project water routed through the East Columbia Irrigation District (ECBID) canal system. A third major surface water, Crab Creek, is also located within the Study Area but is under a Surface Water Source Limitation, so is not considered as a source alternative for this study.
	3.1 Introduction and Problem Statement

	The goal of the Study is to support a decision regarding further pursuit of ASR program development and to address key components required in an ASR reservoir permit application, as outlined in WAC 173-157-110. Much of the information required for an ASR reservoir permit application has been documented through past efforts and publications by the City, the US Geological Survey (USGS), Ecology, and the Environmental Protection Agency (EPA). However, data gaps regarding source water availability and certain water quality considerations have been identified as needing to be addressed under this Study to support future decisions to implement ASR. 
	To support evaluation of ASR by the City, the Study must:
	 Refine existing hydrogeologic conceptual model(s) to evaluate ASR feasibility and address informational requirements of Chapter 173-157-120 WAC;
	 Assess source water availability, legal framework, and water rights to implement ASR in accordance with Chapter 173-157-130 and -140 WAC;
	 Assess water quality in the target aquifer and source water to identify constituents of concern water quality compatibility with respect to:
	o Groundwater quality standards and antidegradation policy (Chapter 173-200 WAC);  
	o Surface water treatment (Chapter 246-290 portions of Part 6);
	o Drinking water standards (Chapter 246-290-310); and 
	o Drinking water Source Approval (Chapter 246-290-130). 
	 Identify the additional information requirements of WAC 173-157 that are not addressed in this Study.
	The QAPP follows the recommended guidelines from Ecology’s Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies (Ecology, 2004; updated 2016) to conduct water level and water quality analyses effectively and accurately as part of the Study and addresses the following items:
	 Study design;
	 Data and measurement quality objectives;
	 Field and laboratory procedures;
	 Quality control procedures;
	 Data verification and validation protocols; 
	 Data management procedures; and
	 Reporting.
	The Study and development of this QAPP are funded under the Office of Columbia River (Agreement No. WROCR-2123-MoLaMS-00034) between the City and Ecology. Aspect is under contract to the City to prepare this QAPP and complete the Study. 
	3.2 Study Area and Surroundings 

	The Study Area is within the Quincy Basin, located in Grant County, Washington, as shown on Figure 1. The City lies within the Quincy Basin, an ancient glacial lake bounded by the Beezley Hills to the north, Frenchman Hills to the south, Evergreen and Babcock Ridges to the west and to the east by high lands east of Moses Lake (Schwennesen and Meinzer, 1918). 
	/
	 Figure 1. City of Moses Lake Project Vicinity Map
	The City’s potable water system is supplied by 18 groundwater wells, has approximately 12,000 connections, and serves a residential population of approximately 26,000 people. In the Study area, surface water is the primary source of irrigation water and groundwater serves as the primary source of drinking water. Figure 1 shows the City’s Urban Growth Area, City water supply wells, and the surface waters being considered for new water supply under this Study (ECBID irrigation canals and Moses Lake).  
	Within the Quincy Basin there are two groundwater management zones recognized by the state; the shallow aquifer system, which is termed the Unconsolidated Zone and the deep aquifer system which is termed the Quincy Basalt Zone (both zones are defined by WAC 173-124-020). The City’s water system is reliant on water rights and water supply infrastructure sourcing water from the Quincy Basalt Zone. Within the Study Area, the Quincy Basalt Zone is experiencing significant declines in yields due to decreasing water levels from overpumping and overuse (GWMA, 2012). As such, the Quincy Basalt Zone, specifically the Wanapum and Grande Ronde Formations are the two target aquifer units being evaluated for ASR (herein referred to as the target aquifers). 
	3.2.1  History of Study Area

	The Study Area is located within the US Bureau of Reclamation Columbia Basin Project (CBP) boundary. The CBP diverts water from the Columbia River at Banks Lake.  An extensive system of canals and wasteways distributes the Columbia River to the Quincy Basin, Pasco Basin and south of the Saddle Mountains to sustain over 600,000 acres of irrigated crops.  
	Following the construction of the CBP, the City experienced continued growth in agricultural related industries leading to growth in the residential, commercial, and industrial sectors. Today the City is the largest potable water purveyor in Grant County. The combined economic and population growth and associated water use has resulted in a decrease in the basalt groundwater supplies. 
	large volumes of irrigation imported from the Columbia River to the Study Area for over 70 years significantly increased recharge volumes to the shallow aquifer system. Increases in shallow groundwater levels were first documented by the Division of Water Resources in 1960 (Walters and Groilier, 1960) and was recently simulated for the Quincy Basin by the USGS (USGS, 2018).
	With the increased water budget in the surface water system and shallow aquifer, ASR may be able to effectively use surface water to offset declines in basalt groundwater levels and provide additional supply to the City. The City is considering using water from Moses Lake or the ECBID canal system, which is likely to require treatment prior to supplying ASR. 
	3.2.2  Summary of Previous Studies and Existing Data

	ASR was initially identified in the 2012 Columbia Basin Ground Water Management Area (GWMA) as a potential means to assure the City continues to have reliable water supply. Prior to the development of this QAPP a detailed review of background documents and data was conducted to understand existing geology, hydrology, and water chemistry in the area. Key findings from previous studies are included below.
	Basalt Aquifer Parameters

	Well testing documented on City Well logs and regional scientific investigations were used to estimate the aquifer parameters for the target aquifers . Results documented in these reports are summarized below in Table 1.
	Table 1. Hydrogeologic Parameters of Basalt Aquifer System
	Study Area
	Study
	Aquifer
	Hydraulic Conductivity (ft/d)
	Transmissivity1 
	(ft2/day)
	Storativity (unitless)
	Moses Lake Service Area
	City Well Logs
	Wanapum
	-
	7,2002
	-
	Grande Ronde
	-
	3,3003
	-
	Quincy Basin 
	USGS (2018)
	Wanapum
	1 – 227
	-
	9.6 x 10-7 -  1 x 10-6
	Grande Ronde
	0.06 – 5,400
	-
	9.4 x 10-7 -  1 x 10-6
	North Moses Lake
	USACE (2003)
	Fractured Wanapum
	28 – 2,800
	-
	-
	Columbia Plateau
	USGS (2000)
	CRGB4 
	0.086 – 8.6
	-
	6 x 10-8
	Notes: 
	1. Specific capacity was used to estimate transmissivity using the empirical equation presented in Driscoll (1986): Specific Capacity (gpm/ft) = Transmissivity (gpd/ft) / 2,000
	2. Pumping test data for City Well Nos. 10, 11, 18, 21, 23 and 24 were used to estimate transmissivity.3. Pumping test data for City Well Nos. 9, 19, 26, 31, and 33 were used to estimate transmissivity.
	4. Columbia River Basalt Group
	Groundwater Levels

	As part of the ongoing maintenance and operation of its water system, the City has monitored and documented groundwater levels in a majority of their wells. Table 2 shows groundwater levels in the basalt aquifer consistently declining for the past few decades. 
	Table 2. Change in Groundwater Levels at City Wells
	City Well No.
	Well Depth (feet)
	Source Aquifer
	Summer Static Water level Declines (ft)
	Average Decline Per Year (ft)
	Measurement Span
	4
	1,000 
	Wanapum and Grande Ronde
	210
	4
	1959-2009
	7
	950 
	Grande Ronde
	270
	5.4
	1959-2009
	8
	1,045 
	Wanapum and Grande Ronde
	45
	1.5
	1961-1992
	9
	1,100 
	Grande Ronde
	320
	7.3
	1965-2009
	10
	692 
	Wanapum
	155
	3.7
	1971-2013
	11
	805 
	Wanapum
	333
	9
	1977-2013
	12
	568 
	Wanapum
	5
	0.2
	1982-2006
	14
	1,027 
	Grande Ronde
	13
	0.9
	1991-2006
	17
	1,240 
	Grande Ronde
	105
	6.6
	1991-2013
	18
	585 
	Wanapum
	189
	18.9
	2003-2013
	19
	755 
	Wanapum
	78
	11.1
	2006-2013
	21
	712 
	Wanapum
	170
	4.5
	1971-2009
	23
	791 
	Wanapum
	270
	7.1
	1971-2009
	24
	725 
	Wanapum
	124
	4
	1982-2013
	28
	750 
	Wanapum
	142
	3.4
	1971-2013
	29
	134 
	Alluvial
	2
	0.1
	1975-1992
	31
	970 
	Grande Ronde
	37
	7.4
	2008-2013
	33
	909 
	Grande Ronde
	100
	19.8
	2009-2013
	Note: Information obtained from the City's 2015 Water System Plan 
	Groundwater Quality

	The City conducts water quality sampling at each of its municipal water supply wells to comply with DOH drinking water source monitoring requirements. Although these water quality data are useful in characterizing ambient groundwater, the chemical analyses completed per DOH requirements do not include certain constituents and field parameters important for assessing geochemical compatibility with treated surface water (e.g., silica, sulfide, and oxidation-reduction potential [ORP]) and only report total metals concentrations rather than distinguishing total and dissolved fractions Additionally, water quality analyses completed under DOH requirements are reported only to the State Reporting Limit (SRL) as opposed to the Method Detection Limit (MDL) and, consequently, water quality results obtained from DOH records are often qualitatively reported as “less than” the SRL rather than reporting the measured concentration.
	Table 3. Water Quality Data Available from DOH SENTRY Database
	Analyte Suite / Test Panel
	Period of Record1
	Note
	Inorganic Constituents 
	1976 – 20222
	As, Ag, Ba, Be, Ca, Cd, Cl, Cr, Cu, Cyanide, Fe, Fl, Hg, Mg, Mn, Na, Ni, NO3, Pb, Sb, Se, SO4, Th, Zn, Color, Sp. Cond., Hardness, Turbidity
	Synthetic Organic Compounds 
	1994 - 20223
	Analytical suites vary annually between insecticides, pesticides, and soil fumigants
	Volatile Organic Compounds
	1988 – 2022
	Results for various temporal resolutions from each well
	Radionuclides
	2001 - 2021
	Results for various temporal resolutions from each well
	Notes:
	1. Not all constituents span full periods of record 
	2. Not all constituents span whole record, full constituents list first recorded in 2003.
	Table 4 presents Primary and Secondary Maximum Contaminant Level exceedances documented in each City well over the period of record. 
	Table 4. Water Quality Exceedances in City Wells
	City Well No.
	Well Depth (feet)
	Source Aquifer
	Parameter(s) Reported to Have Exceeded Primary or Secondary Drinking Water Standards¹
	Source Status
	3
	909 
	Basalt - Formation Unknown
	Conductivity, Fluoride
	Inactive
	4
	1,000 
	Wanapum and Grande Ronde
	Iron, Manganese
	Active
	5
	950 
	Basalt - Formation Unknown
	 
	Decommissioned
	7
	950 
	Grande Ronde
	Fluoride
	Active
	8
	1,045 
	Wanapum and Grande Ronde
	Fluoride
	Active
	9
	1,100 
	Grande Ronde
	Fluoride, Iron
	Active
	10
	692 
	Wanapum
	Fluoride
	Active
	11
	805 
	Wanapum
	Fluoride
	Active
	12
	568 
	Wanapum
	Fluoride
	Active
	13
	535 
	Wanapum
	 
	Decommissioned
	14
	1,027 
	Grande Ronde
	Fluoride, Iron
	Active
	17
	1,240 
	Grande Ronde
	Fluoride
	Active
	18
	585 
	Wanapum
	 
	Active
	19
	755 
	Wanapum
	Iron
	Active
	21
	712 
	Wanapum
	Trichloroethylene², Manganese, Iron
	Active
	22
	725 
	Wanapum
	Trichloroethylene
	Decommissioned
	23
	791 
	Wanapum
	Trichloroethylene², Manganese
	Active
	24
	725 
	Wanapum
	 
	Active
	28
	750 
	Wanapum
	Trichloroethylene², Manganese
	Active
	29
	134 
	Alluvial
	Iron
	Active
	31
	970 
	Grande Ronde
	Iron
	Decommissioned
	32
	919 
	Basalt - Formation Unknown
	Fluoride, Iron
	Decommissioned
	33
	909 
	Grande Ronde
	Fluoride, Iron
	Active
	Notes: Bold cells indicate where well depths documented by the Department of Health Depths do not match those presented in the City's most recent Water System Plan.
	¹Iron, Manganese, Fluoride, Conductivity are all Secondary Contaminants.  Secondary Contaminants are non-mandatory water quality standards for drinking water.
	²Trichloroethylene (TCE) detected in Wanapum Well's located in the Larson Pressure Zone (Wells 21, 22, 23, 28). As a response the City deepened the well casing to cut off contamination in 2001. Since then, TCE has not been detected in any of the City's wells. 
	The USGS NWIS database includes water quality data for Moses Lake. Table 5 presents the existing water quality data for Moses Lake in relation to regulatory water quality standards. 
	Table 5. Moses Lake Water Quality
	Parameter
	Sample Date Range
	Maximum Value
	Units
	WAC 173-200-040 
	Chapter 246-290 WAC Primary Drinking Water Standard 
	Chapter 246-290 WAC Secondary Drinking Water Standard 
	Alkalinity 
	3/28/2001 - 6/5/2012
	184
	mg/L
	-
	-
	-
	Ammonia 
	2/11/2001 - 6/5/2012
	0.697
	mg/L
	-
	-
	-
	Chloride
	3/28/2001 - 9/26/2001
	8.48
	mg/L
	250
	-
	250
	Fecal Coliform
	2/11/2001 - 9/9/2001
	3
	/100mL
	-
	-
	-
	Iron
	9/26/2001
	160
	ug/L
	300
	-
	300
	Manganese
	9/26/2001
	21.2
	ug/L
	50
	-
	50
	Nitrogen (NO2 + NO3) 
	3/2/2009 - 6/5/2012
	0.385
	mg/L
	10
	10
	-
	Ortho-Phosphate
	2/11/2001 - 6/5/2012
	0.127
	mg/L
	-
	-
	-
	Phosphorus
	2/11/2001 - 9/26/2001
	0.17
	mg/L
	-
	-
	-
	Total Phosphorus
	3/2/1009 - 6/5/2012
	0.0509
	mg/L
	-
	-
	-
	Sulfate 
	8/1/2001
	13
	mg/L
	250
	-
	250
	pH1
	2/11/2001 - 6/5/2012
	9.42
	pH
	-
	-
	6.5 - 8.5 
	Temperature
	2/11/2001 - 6/5/2012
	28.22
	deg C
	-
	-
	-
	Conductivity
	2/11/2001 - 6/5/2012
	404
	uS/cm
	-
	-
	700
	Turbidity1
	2/11/2001 - 6/5/2012
	11
	NTU
	-
	5*
	-
	Total Dissolved Solids 
	3/28/2001 - 9/26/2001
	379
	mg/L
	500
	-
	500
	Non-Volatile TSS
	8/1/2001 - 9/6/2001
	13
	mg/L
	-
	-
	-
	TSS
	2/11/2001 - 6/5/2012
	18
	mg/L
	-
	-
	-
	Total Organic Carbon
	3/28/2001 - 9/26/2001
	4.3
	mg/L
	-
	-
	-
	Notes:  ug/L – Micrograms per liter mg/L – Milligrams per liter  uS/cm – microsiemens per centimeter 
	1Highlighted Cells indicate values exceeding regulatory drinking water standards.
	2TSS = Total Suspended Solids.
	* drinking water limit for turbidity is based on a treatment technique in lieu of a Maximum Contaminant Level, where unfiltered surface water cannot exceed 5 NTU (WAC 246-290-632). 
	A single sample was collected by the City from the ECBID canal system (the East Low Canal) on October 3, 2023, and tested for inorganics, metals, semivolatiles, and volatiles. All tested parameters were under their respective MCL. The water quality lab report is included as Appendix A.  Additional data for the ECBID canal system may be obtained from ECBID and/or the US Bureau of Reclamation (Reclamation) during this study, if possible, and discussed in the project report.
	3.2.3  Parameters of Interest

	Water quality analytes were selected to evaluate the potential for water quality impacts related to ASR and compliance with Washington State Groundwater Quality Standards (Chapter 173-200 WAC) and Drinking Water Standards (Chapter 246-290 WAC), should a new source be intended to conjunctively supply ASR and potable use. The following sections describe the water quality analytes selected for this water quality assessment. The schedule for monitoring these constituents during the Study is presented in Section 7.2. 
	Field Parameters

	Field parameters will be measured to provide independent corroboration of laboratory results, and to analyze constituents that have short hold times and can be reliably measured in the field. Field parameters include:
	 Electrical conductivity
	 Dissolved Oxygen (DO)
	 Oxidation Reduction Potential (ORP)
	 pH
	 Temperature
	 Turbidity
	 Discrete groundwater depth-to-water
	 Groundwater level measuring point elevation
	General Chemistry

	The General Chemistry suite includes inorganic constituents and conventional water quality parameters. Groundwater and surface water samples will be analyzed for this suite of constituents in both the dissolved (field-filtered to 45 microns) and total fractions. Geochemical analysis will evaluate chemical compatibility of native groundwater and surface water and monitor for potential chemical reactions of the recharge water with aquifer material (mineral dissolution and precipitation) during aquifer storage. This analytical suite will also inform source treatment requirements in the context of Chapter 173-200 WAC (Groundwater Quality Standards) and WAC 246-290-310 (Drinking Water standards). Constituents will include: 
	Alkalinity
	Silica
	Lead
	Bicarbonate
	Arsenic
	Magnesium
	Chloride
	Antimony
	Manganese
	Total Dissolved Solids (TDS)
	Aluminum
	Mercury
	Total Suspended Solids (TSS)
	Barium
	Nickel
	Total and Dissolved (DOC) Organic Carbon (TOC)
	Beryllium
	Potassium
	Phosphorus
	Cadmium
	Selenium
	Bromide
	Calcium
	Silver
	Fluoride
	Chromium
	Sodium
	Nitrate-N
	Copper
	Thallium
	Nitrite-N
	Iron
	Uranium
	Sulfate
	 Zinc
	Titanium
	Volatile and Semivolatile Organic Compounds 

	As required by (DOH) and discussed in Section 3.2.2, the City has monitored both volatile organic compounds (VOCs) and synthetic organic compounds (SOCs). As summarized in Table 4, neither SOCs or VOCs have exceeded drinking water standards in any of the City’s wells since 2001. 
	The Study will evaluate potential surface water sources (e.g., Moses Lake and Irrigation Canals) for both VOCs and SOCs. Therefore, measurement of VOCs and SOCs is necessary to accurately assess surface water quality.  This will include the analytes specified in U.S. Environmental Protection Agency (EPA) Methods 524.2 (VOCs) and EPA Method 525.2 (SVOCs). 
	Herbicides and Pesticides

	The City has analyzed for herbicides and pesticides for DOH drinking water compliance. Over the period of record (1994-present) neither herbicides or pesticides were detected in the City’s water supply wells that are completed in the target aquifer.
	The Study will evaluate potential surface water sources (Moses Lake and Irrigation Canals) for both herbicides and pesticides. Therefore, herbicides and pesticides will be measured at potential surface water sources as part of this Study. This will include the analytes specified in U.S. Environmental Protection Agency (EPA) Methods:
	 Chlorinated Pesticides
	 Chlorinated Acid Herbicides
	 Pesticides as carbamates
	 Herbicides – diquat, paraquat, endothall, and glyphosate
	Bacteriological Constituents 

	The Study will evaluate bacteriological constituents (total coliform and E. Coli) in native groundwater and potential surface water sources (Moses Lake and Irrigation Canals) to determine baseline conditions. The Study will evaluate the following constituents:
	 E. coli (presence/absence)
	 Total coliforms (plate count)
	Radionuclides

	The City has monitored for radionuclides for DOH drinking water compliance. Over the period of record (2001-present) no radionuclides were detected above their respective MCL.
	The Study will evaluate potential surface water sources (Moses Lake and Irrigation Canals) for the following radionuclides:
	 Radium 226 + Radium 228
	 Gross Alpha radiation
	 Gross Beta radiation 
	3.2.4  Regulatory Criteria or Standards

	The introduction of recharge water to groundwater is subject to the Antidegradation Policy and the numerical groundwater quality standards (GWQS) defined in Chapter 173-200 WAC. Table 6 presents the regulatory criteria by analyte method that will be considered during the Study. 
	Table 6. Regulatory Limits for General Chemistry, Field Parameters, and SVOCs and VOCs
	Analyte
	Unit
	WAC 173-200-040
	Chapter 246-290 WAC Primary Drinking Water Standard
	Chapter 246-290 WAC Secondary Drinking Water Standard
	EPA 200.8 (General Chemistry)
	Aluminum
	ug/L
	 
	 
	50
	Barium
	ug/L
	1,000
	2,000
	 
	Calcium
	ug/L
	 
	 
	 
	Copper
	ug/L
	1,000
	1,300
	1,000
	Iron
	ug/L
	300
	 
	300
	Magnesium
	ug/L
	 
	 
	 
	Manganese
	ug/L
	50
	 
	50
	Potassium
	ug/L
	 
	 
	 
	Silica (SiO2)
	ug/L
	 
	 
	 
	Sodium
	ug/L
	 
	 
	 
	Zinc
	ug/L
	5,000
	 
	5,000
	Antimony
	ug/L
	 
	6
	 
	Arsenic
	ug/L
	0.05
	10
	 
	Beryllium
	ug/L
	 
	4
	 
	Cadmium
	ug/L
	10
	5
	 
	Chromium
	ug/L
	50
	100
	 
	Lead
	ug/L
	50
	15
	 
	Nickel
	ug/L
	 
	 
	 
	Selenium
	ug/L
	10
	50
	 
	Silver
	ug/L
	50
	 
	100
	Thallium
	ug/L
	 
	2
	 
	Uranium
	Ug/L
	30
	EPA 300.0 (General Chemistry)
	Bromide
	mg/L
	 
	 
	 
	Chloride
	mg/L
	250
	 
	250
	Fluoride
	mg/L
	4
	4
	2
	Sulfate
	mg/L
	250
	 
	250
	SM2320B (General Chemistry)
	Alkalinity as Carbonate
	mg/L
	 
	 
	 
	Bicarbonate Ion
	mg/L
	 
	 
	 
	SM2540C (General Chemistry)
	Total Dissolved Solids
	mg/L
	500
	 
	500
	SM2540D (General Chemistry)
	Total Suspended Solids
	mg/L
	 
	 
	 
	SM4500NO3F (General Chemistry)
	Nitrate as Nitrogen
	mg/L
	10
	10
	 
	Nitrite as Nitrogen
	mg/L
	 
	1
	 
	SM5310C (General Chemistry)
	Total Organic Carbon
	mg/L
	 
	 
	 
	EPA 365.3 (General Chemistry)
	Phosphorus
	mg/L
	 
	 
	 
	EPA 515.4 (Pesticides and Herbicides)
	2,4-D
	ug/L
	100
	70
	 
	2,4-DB
	ug/L
	 
	 
	 
	3,5-Dichlorobenzoic acid
	ug/L
	 
	 
	 
	Acifluorfen
	ug/L
	 
	 
	 
	Chloramben
	ug/L
	 
	 
	 
	Chlorthal
	ug/L
	 
	 
	 
	Dalapon
	ug/L
	 
	200
	 
	Dicamba
	ug/L
	 
	 
	 
	Dichloroprop
	ug/L
	 
	 
	 
	Dinoseb
	ug/L
	 
	7
	 
	Pentachlorophenol
	ug/L
	 
	1
	 
	Picloram
	ug/L
	 
	500
	 
	Silvex
	ug/L
	10
	50
	 
	EPA 524.2 (VOCs and SVOCs)
	1,1,1,2-Tetrachloroethane
	ug/L
	 
	 
	 
	1,1,1-Trichloroethane
	ug/L
	200
	200
	 
	1,1,2,2-Tetrachloroethane
	ug/L
	 
	 
	 
	1,1,2-Trichloroethane
	ug/L
	 
	5
	 
	1,1-Dichloroethane
	ug/L
	1
	 
	 
	1,1-Dichloroethene
	ug/L
	 
	7
	 
	1,1-Dichloropropene
	ug/L
	 
	 
	 
	1,2,3-Trichlorobenzene
	ug/L
	 
	 
	 
	1,2,3-Trichloropropane
	ug/L
	 
	 
	 
	1,2,4-Trichlorobenzene
	ug/L
	 
	70
	 
	1,2,4-Trimethylbenzene
	ug/L
	 
	 
	 
	1,2-Dibromo-3-chloropropane
	ug/L
	 
	0.2
	 
	1,2-Dibromoethane (EDB)
	ug/L
	0.001
	0.05
	 
	1,2-Dichlorobenzene
	ug/L
	 
	600
	 
	1,2-Dichloroethane (EDC)
	ug/L
	0.5
	5
	 
	1,2-Dichloropropane
	ug/L
	0.6
	5
	 
	1,3,5-Trimethylbenzene
	ug/L
	 
	 
	 
	1,3-Dichlorobenzene
	ug/L
	 
	 
	 
	1,3-Dichloropropane
	ug/L
	 
	 
	 
	1,4-Dichlorobenzene
	ug/L
	4
	75
	 
	2,2-Dichloropropane
	ug/L
	 
	 
	 
	2-Chlorotoluene
	ug/L
	 
	 
	 
	4-Chlorotoluene
	ug/L
	 
	 
	 
	Benzene
	ug/L
	1
	5
	 
	Bromobenzene
	ug/L
	 
	 
	 
	Bromochloromethane
	ug/L
	 
	 
	 
	Bromodichloromethane
	ug/L
	0.3
	80
	 
	Bromoform
	ug/L
	5
	80
	 
	Bromomethane
	ug/L
	 
	 
	 
	Carbon Tetrachloride
	ug/L
	0.3
	5
	 
	Chlorobenzene
	ug/L
	 
	100
	 
	Chloroethane
	ug/L
	 
	 
	 
	Chloroform
	ug/L
	7
	80
	 
	Chloromethane
	ug/L
	 
	 
	 
	cis-1,2-Dichloroethene (DCE)
	ug/L
	 
	7
	 
	cis-1,3-Dichloropropene
	ug/L
	 
	 
	 
	Dibromochloromethane
	ug/L
	0.5
	80
	 
	Dibromomethane
	ug/L
	 
	 
	 
	Dichlorodifluoromethane
	ug/L
	 
	 
	 
	Ethylbenzene
	ug/L
	 
	700
	 
	Hexachlorobutadiene
	ug/L
	 
	 
	 
	Isopropylbenzene
	ug/L
	 
	 
	 
	m,p-Xylenes
	ug/L
	 
	10,000
	 
	Methyl tert-butyl ether (MTBE)
	ug/L
	 
	 
	 
	Methylene Chloride
	ug/L
	5
	5
	 
	Naphthalene
	ug/L
	 
	 
	 
	n-Butylbenzene
	ug/L
	 
	 
	 
	n-Propylbenzene
	ug/L
	 
	 
	 
	o-Xylene
	ug/L
	 
	10,000
	 
	p-Isopropyltoluene
	ug/L
	 
	 
	 
	sec-Butylbenzene
	ug/L
	 
	 
	 
	Styrene
	ug/L
	 
	100
	 
	tert-Butylbenzene
	ug/L
	 
	 
	 
	Tetrachloroethene (PCE)
	ug/L
	0.8
	5
	 
	Toluene
	ug/L
	 
	1,000
	 
	trans-1,2-Dichloroethene
	ug/L
	 
	100
	 
	trans-1,3-Dichloropropene
	ug/L
	 
	 
	 
	Trichloroethene (TCE)
	ug/L
	3
	5
	 
	Trichlorofluoromethane
	ug/L
	 
	 
	 
	Vinyl Chloride
	ug/L
	0.02
	2
	 
	EPA 525.2 (VOCs and SVOCs)
	Alachlor
	ug/L
	 
	2
	 
	Atrazine
	ug/L
	 
	3
	 
	Benzo(a)pyrene
	ug/L
	0.008
	0.2
	 
	Bis(2-ethylhexyl) adipate
	ug/L
	 
	400
	 
	Bis(2-ethylhexyl) phthalate
	ug/L
	6
	6
	 
	Bromacil
	ug/L
	 
	 
	 
	Butachlor
	ug/L
	 
	 
	 
	Fluorene
	ug/L
	 
	 
	 
	Hexachlorobenzene
	ug/L
	0.05
	1
	 
	Hexachlorocyclopentadiene
	ug/L
	 
	50
	 
	Metolachlor
	ug/L
	 
	 
	 
	Metribuzin
	ug/L
	 
	 
	 
	Propachlor
	ug/L
	 
	 
	 
	Simazine
	ug/L
	 
	4
	 
	EPA 531 (Pesticides and Herbicides)
	3-Hydroxycarbofuran
	ug/L
	 
	 
	 
	Aldicarb
	ug/L
	 
	 
	 
	Aldicarb Sulfoxide
	ug/L
	 
	 
	 
	Aldoxycarb
	ug/L
	 
	 
	 
	Carbaryl
	ug/L
	 
	 
	 
	Carbofuran
	ug/L
	 
	40
	 
	Methiocarb
	ug/L
	 
	 
	 
	Methomyl
	ug/L
	 
	 
	 
	Oxamyl
	ug/L
	 
	200
	 
	Propoxur
	ug/L
	 
	 
	 
	EPA 547 (Pesticides and Herbicides)
	Glyphosate
	ug/L
	 
	700
	 
	EPA 548.1 (Pesticides and Herbicides)
	Endothall
	ug/L
	 
	100
	 
	EPA 549.2 (Pesticides and Herbicides)
	Diquat
	ug/L
	 
	20
	 
	Paraquat
	ug/L
	 
	 
	 
	SM9221B (Bacteriological)
	Fecal Coliform
	MPN/100mL
	 
	 
	 
	SM9223B  (Bacteriological)
	E. coli
	MPN/100mL
	 
	 
	 
	Total Coliform
	MPN/100mL
	1/100
	 
	 
	Field Parameters
	Specific conductance
	uS/cm
	700
	Turbidity
	5*
	pH
	SU
	6.5-8.5
	Notes:
	ug/L – Micrograms per liter
	mg/L – Milligrams per liter
	uS/cm – microsiemens per centimeter
	SU. – standard units
	* drinking water limit for turbidity is based on a treatment technique in lieu of a Maximum Contaminant Level, where unfiltered surface water cannot exceed 5 NTU (WAC 246-290-632).
	3.3 Water quality impairment studies

	Moses Lake Water Quality Impairment studies completed by Ecology are:
	Washington State Department of Ecology (Ecology), 2000, Moses Lake Proposed Phosphorus Criterion and Preliminary Load Allocations Based on Historical Review, Publication No. 00-03-036, Prepared by James V. Carroll, Robert F. Cusimano, and William J. Ward, Environmental Assessment Program, Washington State Department of Ecology.
	Washington State Department of Ecology (Ecology), 2002, Moses Lake Inflow-Outflow Balance: A Component of the Moses Lake Total Phosphorus Total Maximum Daily Load, Publication No. 02-03-029, June 2002, Prepared by Chris Evans and Art Larson, Environmental Assessment Program, Washington State Department of Ecology.
	Washington State Department of Ecology (Ecology), 2003, Moses Lake Total Maximum Daily Load Groundwater Study, Publication No. 03-03-005, February 2003, prepared by Charles Pitz, Environmental Assessment Program, Washington State Department of Ecology.
	Washington State Department of Ecology (Ecology), 2006, Moses Lake Phosphorus-Response Model and Recommendations to Reduce Phosphorus Loading, Publication No. 06-03-011, June 2006, Prepared by James V. Carroll, Environmental Assessment Program, Washington State Department of Ecology.
	3.4 Effectiveness monitoring studies

	Not applicable.
	4.0 Project Description
	4.1  Project Goals
	4.2  Project Objectives


	The objectives of the Study include: 
	 Refine the hydrogeologic conceptual model to evaluate ASR feasibility and address informational requirements of Chapter 173-157-120 WAC;
	 Assess source water quality and availability; 
	 Assess groundwater quality in the target aquifer and potential compatibility with source water alternatives;
	 Populate geochemical reaction model simulations with site specific data
	 Identify data gaps and additional information that may be needed in the future to further evaluate, design, and/or permit an ASR program.
	4.3  Information Needed and Sources

	Water quality data is needed from potential water sources and the target aquifer. Previous water quality data collected by the City (as part of DOH compliance) will be compiled, along with the data collected under this QAPP. 
	Additional details on field data collection for the Study are provided in Section 7.2.
	4.4  Tasks Required

	The objectives related to data collection under this Study require completing the following tasks.
	Task 1: Assessment of Groundwater and ASR Source Water Quality 

	This task includes sampling of potential surface water sources (Moses Lake and Irrigation Canals) and groundwater wells. Source water quality data will be used to determine water treatment requirements for direct potable (municipal) supply and ASR uses. Water quality samples will be collected from four City wells, two points from Moses Lake and two different irrigation canals. 
	Groundwater wells will be sampled once within a single day to assess the spatial variability of water quality within the target aquifer. Surface water sampling will consist of two sampling events, one during the early irrigation season and one during the late irrigation season to assess the temporal variability of water quality for the surface water sources.  
	During both groundwater and surface water sampling, field water quality parameters will be collected. Additional specifics on sample locations and timing are included in Section 7.2.
	This task will characterize potential source water quality and water quality in the target aquifers (the Wanapum Basalt Aquifer and the Grande Ronde Basalt Aquifer).
	Task 2: Reporting and Analyses 

	This task includes the refinement of the hydrogeologic conceptual model and aquifer parameters, delineation of the target aquifer, and estimation of potential storage volumes and duration. Figures will be prepared, including hydrogeologic cross-sections, maps showing the extent of the target aquifer, water level hydrographs, and summary tables of aquifer parameters and calculations related to the target aquifer. 
	Also under this task, water quality and geochemical modeling results will be summarized and compared against regulatory standards, and full laboratory analytical data reports will be prepared.
	4.5  Systematic planning process

	Finalization of this QAPP is adequate systematic planning for the project.
	5.0 Organization and Schedule
	5.1 Key Individuals and Their Responsibilities


	Table 7 shows the responsibilities of those who will be involved in this project.
	Table 7. Organization of Project Staff and Responsibilities
	5.2 Special Training and Certifications

	A hydrogeologist licensed in the State of Washington will perform all analysis and interpretation of field data and provide oversight of hydrogeologic data collection. All field staff involved in this project will have either the relevant experience in the required standard operating procedures (SOPs) or be trained by the project manager or more senior field staff who have the required experience. The experienced staff will then lead the field data collection and oversee/mentor less-experienced staff. 
	5.3 Organization chart

	Not applicable – See Table 7.
	5.4 Proposed Project Schedule

	Table 8 below provides the anticipated project schedule proposed under this project.
	Table 8. Tentative Project Schedule
	Task
	Completion Date
	Note
	Final QAPP
	Q2 2024
	--
	Groundwater and Surface
	Water Quality Testing 
	Q2-Q3 2024
	Task will commence at the start of the irrigation season 
	Submit Draft Report
	Q4 2024
	--
	Database uploaded to EIM
	Q4 2024
	--
	Receive Ecology Comments
	Q4 2024
	--
	Complete Final Report
	Q4 2024
	Following receipt and discussion of Ecology comments on the draft report.
	5.5 Budget and Funding

	The City has received funding from Ecology’s Office of Columbia River (Agreement No. WROCR-2123-MoLaMS-00034) to conduct the Study and all tasks as described in Section 4.4. Aspect is under contract with the City to prepare this QAPP and complete the Study. 
	6.0 Quality Objectives
	6.1 Data Quality Objectives  


	The main data quality objective (DQO) for this Study is to collect representative water quality data from potential surface source water and groundwater sites for use in establishing background groundwater quality, and simulating potential geochemical reactions resulting during aquifer recharge, as well as measure (periodic and continuous) water levels from City wells shown on Figure 1 to characterize the hydrogeologic system and develop a conceptual site hydrogeologic model. These analyses will use common methodologies to evaluate water quality and groundwater flow direction that meet the measurement quality objectives (MQOs) described below.
	6.2 Measurement Quality Objectives

	Measurement Quality Objectives (MQOs) are statements of the precision, bias, and sensitivity necessary to meet the Study objectives. Precision and bias together express data accuracy. Representativeness, completeness, and comparability of the data define the suitability of the data for use in the study findings, and project design. 
	The field investigation will be conducted to measure water levels, collect representative water samples for analyses, and measure water quality field parameters. The MQOs for the field investigation are described by the analytical methods and field equipment used to collect measurements, and the standard operating procedures employed to make descriptions in the field.
	6.2.1 Targets for Precision, Bias, and Sensitivity

	The data collection instrumentation will meet the MQOs listed in Table 9, and the groundwater samples will be analyzed using standard methods that meet the MQOs listed in Table 10.
	Table 9. Field Method MQOs and Field Equipment Information
	Notes: mV = millivolts; ft H2O = feet of water; SU = standard units; uS/cm = microsiemens per centimeter; mg/L = milligrams per liter; °C = temperature in Celsius, NTU = nephelometric turbidity unit
	Table 10. Laboratory MQOs of Water Samples
	Analytical Suite and Method No.
	Analyte
	Method Detection Limit 
	Method Reporting Limit
	Accuracy (LCS %Rec)
	Matrix Spike (%Rec.)
	Precision (RPD)
	General Chemistry / Water Quality Parameters (all metals are total and dissolved fractions)
	SM 4500PF
	Phosphorous, Total (mg/L)
	0.0047
	0.005
	90-110
	88.7-111
	20
	300
	Chloride (mg/L)
	0.078
	0.1
	90-110
	85-115
	15
	300
	Bromide (mg/L)
	0.028
	0.05
	90-110
	85-115
	15
	300
	Fluoride (mg/L)
	0.0127
	0.05
	90-110
	85-115
	15
	300
	Nitrate-N (mg/L)
	0.0066
	0.025
	90-110
	85-115
	15
	300
	Nitrite-N (mg/L)
	0.003
	0.005
	90-110
	85-115
	15
	300
	Sulfate (mg/L)
	0.041
	0.1
	90-110
	85-115
	15
	245.1
	Mercury (ug/L)
	0.09
	0.1
	90-110
	70-130
	20
	200.8
	Arsenic (µg/L)
	0.0881
	0.1
	90-110
	70-130
	20
	200.8
	Antimony (µg/L)
	0.162
	0.3
	90-110
	70-130
	20
	200.8
	Aluminum (µg/L)
	2.65
	5
	90-110
	70-130
	20
	200.8
	Barium (µg/L)
	0.273
	0.3
	90-110
	70-130
	20
	200.8
	Beryllium (µg/L)
	0.0769
	0.3
	90-110
	70-130
	20
	200.8
	Cadmium (µg/L)
	0.0336
	0.1
	90-110
	70-130
	20
	200.8
	Chromium (µg/L)
	0.0946
	0.5
	90-110
	70-130
	20
	200.8
	Copper (µg/L)
	0.172
	0.5
	90-110
	70-130
	20
	200.8
	Lead (µg/L)
	0.181
	0.2
	90-110
	70-130
	20
	200.8
	Manganese (Total/Dissolved) (µg/L)
	0.165
	0.2
	90-110
	70-130
	20
	200.8
	Nickel (µg/L)
	0.176
	0.2
	90-110
	70-130
	20
	200.8
	Selenium (µg/L)
	0.694
	1.0
	90-110
	70-130
	20
	200.8
	Silver (µg/L)
	0.173
	0.2
	90-110
	70-130
	20
	200.8
	Thallium (µg/L)
	0.0388
	0.1
	90-110
	70-130
	20
	200.8
	Uranium (ug/L)
	0.18
	1
	85-115
	70-130
	20
	200.8
	Titanium (ug/L)
	0.08
	1
	85-115
	70-130
	20
	200.8
	Zinc
	0.5
	0.446
	85-115
	70-130
	20
	200.7
	Silica (silicon) (µg/L)
	0.0714
	0.2
	90-110
	70-130
	20
	200.7
	Calcium (mg/L)
	0.727
	0.2
	90-110
	70-130
	20
	200.7
	Iron (Total/Dissolved) (mg/L)
	0.0281
	0.03
	90-110
	70-130
	20
	200.7
	Magnesium (mg/L)
	0.0237
	0.05
	90-110
	70-130
	20
	200.7
	Potassium (mg/L)
	0.703
	1
	90-110
	70-130
	20
	200.7
	Sodium (mg/L)
	0.103
	0.2
	90-110
	70-130
	20
	SM2320 B
	Alkalinity (mg/L)
	1
	2
	77-123
	N/A
	15
	SM2320 B
	Bicarbonate (mg/L)
	1
	2
	77-123
	N/A
	15
	SM2540 C
	TDS (mg/L)
	1
	5
	80-120
	N/A
	25
	SM2540 D
	TSS (mg/L)
	1
	1
	75-125
	N/A
	70
	SM5310 B
	Total Organic Carbon (mg/L)
	0.196
	0.5
	90-110
	76-123
	37
	SM5310 B
	Total Dissolved Carbon (mg/L)
	0.243
	0.5
	83-117
	78-121
	28
	Volatile Organic Compounds (VOCs)
	524.3
	1,1,1,2-Tetrachloroethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,1,1-Trichloroethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,1,2,2-Tetrachloroethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,1,2-Trichloroethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,1-Dichloroethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,1-Dichloroethene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,1-Dichloropropene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2,3-Trichlorobenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2,3-Trichloropropane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2,4-Trichlorobenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2,4-Trimethylbenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2-Dibromo-3-chloropropane (DBCP) (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2-Dibromoethane (EDB) (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2-Dichlorobenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2-Dichloroethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,2-Dichloropropane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,3,5-Trimethylbenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,3-Dichlorobenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,3-Dichloropropane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	1,4-Dichlorobenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	2,2-Dichloropropane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	2-Chlorotoluene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	4-Chlorotoluene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Benzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Bromobenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Bromochloromethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Bromodichloromethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Bromoform (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Bromomethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Carbon Tetrachloride (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Chlorobenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Chloroethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Chloroform (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Chloromethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	cis-1,2-Dichloroethene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	cis-1,3-Dichloropropene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Dibromochloromethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Dibromomethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Dichlorodifluoromethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Ethylbenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Hexachlorobutadiene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Isopropylbenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	m+p-Xylene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Methyl-t-Butyl Ether (MTBE) (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Methylene Chloride (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Naphthalene (µg/L)
	0.0840
	0.200
	20-130
	20-130
	25
	524.3
	n-Butylbenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	n-Propylbenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	o-Xylene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	p-Isopropyltoluene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	sec-Butylbenzene  (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Styrene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	tert-Butylbenzene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Tetrachloroethene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Toluene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	trans-1,2-Dichloroethene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	trans-1,3-Dichloropropene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Trichloroethene (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Trichlorofluoromethane (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	524.3
	Vinyl Chloride (µg/L)
	0.100
	0.500
	70-130
	70-130
	20
	Synthetic Organic Compounds (SOCs)
	525.2
	Acenaphthene (µg/L)
	0.0300
	0.200
	20-130
	20-130
	25
	525.2
	Acenaphthylene (µg/L)
	0.0240
	0.200
	20-130
	20-130
	25
	525.2
	Acetochlor (µg/L)
	0.100
	0.200
	---
	---
	---
	525.2
	Alachlor (µg/L)
	0.0550
	0.200
	20-130
	20-130
	25
	525.2
	Anthracene (µg/L)
	0.0240
	0.200
	20-130
	20-130
	25
	525.2
	Atrazine (µg/L)
	0.0670
	0.100
	20-130
	20-130
	25
	525.2
	Benzo[a]anthracene (µg/L)
	0.0260
	0.200
	20-130
	20-130
	25
	525.2
	Benzo[a]pyrene (µg/L)
	0.0100
	0.0200
	20-130
	20-130
	25
	525.2
	Benzo[b]fluoranthene (µg/L)
	0.0550
	0.200
	20-130
	20-130
	25
	525.2
	Benzo[ghi]perylene (µg/L)
	0.0530
	0.200
	20-130
	20-130
	25
	525.2
	Benzo[k]fluoranthene (µg/L)
	0.0480
	0.200
	20-130
	20-130
	25
	525.2
	Bis(2-ethylhexyl)adipate (µg/L)
	0.0690
	0.600
	20-150
	20-150
	25
	525.2
	Bis(2-ethylhexyl)phthalate (µg/L)
	0.127
	0.600
	20-150
	20-150
	25
	525.2
	Bromacil (µg/L)
	0.0500
	0.100
	20-130
	20-130
	25
	525.2
	Butachlor (µg/L)
	0.0590
	0.100
	20-130
	20-130
	25
	525.2
	Butyl benzyl phthalate (µg/L)
	0.0630
	1.00
	20-150
	20-150
	25
	525.2
	Chrysene (µg/L)
	0.0280
	0.200
	20-130
	20-130
	25
	525.2
	Dibenz[a,h]anthracene (µg/L)
	0.0540
	0.200
	20-130
	20-130
	25
	525.2
	Diethyl Phthalate (µg/L)
	0.0550
	1.00
	20-150
	20-150
	25
	525.2
	Dimethyl Phthalate (µg/L)
	0.0350
	1.00
	20-150
	20-150
	25
	525.2
	Di-n-butyl Phthalate (µg/L)
	0.0470
	1.00
	20-150
	20-150
	25
	525.2
	EPTC (µg/L)
	0.0560
	0.100
	20-130
	20-130
	25
	525.2
	Fluoranthene (µg/L)
	0.0300
	0.200
	20-130
	20-130
	25
	525.2
	Fluorene (µg/L)
	0.0350
	0.200
	20-130
	20-130
	25
	525.2
	Hexachlorobenzene (µg/L)
	0.0370
	0.100
	20-130
	20-130
	25
	525.2
	Hexachlorocyclopentadiene (µg/L)
	0.0410
	0.100
	20-130
	20-130
	25
	525.2
	Indeno[1,2,3-cd]pyrene
	0.0510
	0.200
	20-130
	20-130
	25
	525.2
	Malathion (µg/L)
	0.0690
	0.200
	20-130
	20-130
	25
	525.2
	Metolachlor (µg/L)
	0.0550
	0.100
	20-130
	20-130
	25
	525.2
	Metribuzin (µg/L)
	0.0570
	0.100
	20-130
	20-130
	25
	525.2
	Phenanthrene (µg/L)
	0.0490
	0.200
	20-130
	20-130
	25
	525.2
	Prometon (µg/L)
	0.0299
	0.200
	20-130
	20-130
	25
	525.2
	Pyrene (µg/L)
	0.0430
	0.200
	20-130
	20-130
	25
	525.2
	Simazine (µg/L)
	0.0630
	0.0700
	20-130
	20-130
	25
	525.2
	Terbacil (µg/L)
	0.0790
	0.100
	20-130
	20-130
	25
	Disinfection Byproducts
	552.2
	Monochloroacetic acid (µg/L)
	1.00
	 1.00
	 90-110
	70-130
	30
	552.2
	Dichloroacetic acid (µg/L)
	1.00
	 1.00
	 90-110
	70-130
	30
	552.2
	Trichloroacetic acid (µg/L)
	1.00
	 1.00
	 90-110
	70-130
	30
	552.2
	Monobromoacetic acid (µg/L)
	1.00
	 1.00
	 90-110
	70-130
	30
	552.2
	Dibromoacetic acid (µg/L)
	1.00
	 1.00
	 90-110
	70-130
	30
	Herbicides and Pesticides
	505
	4,4'-DDD (µg/L)
	0.00190
	0.100
	65-135
	70-130
	20
	505
	4,4'-DDE (µg/L)
	0.00180
	0.100
	65-135
	70-130
	20
	505
	4,4'-DDT (µg/L)
	0.00150
	0.100
	65-135
	70-130
	20
	505
	Aldrin (µg/L)
	0.00180
	0.100
	65-135
	70-130
	20
	505
	alpha-BHC (µg/L)
	0.00180
	0.100
	65-135
	70-130
	20
	505
	beta-BHC (µg/L)
	0.00240
	0.100
	65-135
	70-130
	20
	505
	Chlordane (µg/L)
	0.0384
	0.200
	65-135
	70-130
	20
	505
	delta-BHC (µg/L)
	0.00170
	0.100
	65-135
	70-130
	20
	505
	Dieldrin (µg/L)
	0.00160
	0.100
	65-135
	70-130
	20
	505
	Endosulfan I (µg/L)
	0.00230
	0.100
	65-135
	70-130
	20
	505
	Endosulfan II (µg/L)
	0.00290
	0.100
	65-135
	70-130
	20
	505
	Endosulfan Sulfate (µg/L)
	0.00130
	0.100
	65-135
	70-130
	20
	505
	Endrin (µg/L)
	0.00490
	0.0100
	65-135
	70-130
	20
	505
	Endrin Aldehyde (µg/L)
	0.00330
	0.100
	65-135
	70-130
	20
	505
	Endrin Ketone (µg/L)
	0.00250
	0.100
	65-135
	70-130
	20
	505
	gamma-BHC (Lindane) (µg/L)
	0.00260
	0.0200
	65-135
	70-130
	20
	505
	Heptachlor (µg/L)
	0.00310
	0.0400
	65-135
	70-130
	20
	505
	Heptachlor Epoxide (µg/L)
	0.00140
	0.0200
	65-135
	70-130
	20
	505
	Methoxychlor (µg/L)
	0.00180
	0.100
	65-135
	70-130
	20
	505
	Toxaphene (µg/L)
	0.385
	1.00
	65-135
	70-130
	20
	505
	Aroclor 1016 (PCB-1016)
	0.0422
	0.0800
	65-135
	70-130
	20
	505
	Aroclor 1221 (PCB-1221)
	0.500
	20.0
	65-135
	70-130
	20
	505
	Aroclor 1232 (µg/L)
	0.100
	0.100
	65-135
	70-130
	20
	505
	Aroclor 1242 (µg/L)
	0.100
	0.100
	65-135
	70-130
	20
	505
	Aroclor 1248 (µg/L)
	0.100
	0.100
	65-135
	70-130
	20
	505
	Aroclor 1254 (µg/L)
	0.100
	0.100
	65-135
	70-130
	20
	505
	Aroclor 1260 (µg/L)
	0.0375
	0.0375
	65-135
	70-130
	20
	505
	2,4,5-T (ug/L)
	0.0570
	0.400
	70-130
	70-130
	20
	515.4
	2,4,5-TP (Silvex) (ug/L)
	0.0350
	0.200
	70-130
	70-130
	20
	515.4
	2,4-D (ug/L)
	0.0330
	0.100
	70-130
	70-130
	20
	515.4
	2,4-DB (ug/L)
	0.240
	1.00
	70-130
	70-130
	20
	515.4
	3,5-Dichlorobenzoic Acid (ug/L)
	0.156
	0.500
	70-130
	70-130
	20
	515.4
	Acifluorofen
	0.322
	0.0200
	70-130
	70-130
	20
	515.4
	Bentazon (ug/L)
	0.105
	0.500
	70-130
	70-130
	20
	515.4
	Chloramben (ug/L)
	0.0490
	0.200
	70-130
	70-130
	20
	515.4
	Dacthal
	0.0110
	0.0200
	70-130
	70-130
	20
	515.4
	Dalapon (ug/L)
	0.531
	1.00
	70-130
	70-130
	20
	515.4
	Dicamba (ug/L)
	0.0710
	0.200
	Notes: RPD = relative percent difference, LCS = laboratory control sample, %Rec = percent recovered
	Water Quality Analyses
	The MQOs for the water quality analyses are summarized above in Table 10. Water quality sampling will be performed using industry-standard procedures to minimize bias and maximize precision. All sampling equipment will be decontaminated before and after completion of sampling activities. 
	Anatek Analytical (Anatek) is accredited by Ecology for all analytical procedures performed for this project and by the National Environmental Laboratory Accreditation Program (NELAP) for a comprehensive analytical laboratory accreditation. The laboratory is responsible for ensuring that all procedures performed comply with all requirements specified in the accreditation programs, laboratory quality assurance (QA) manuals, individual analytical methods, and this QAPP. Anatek’s lab accreditation is included as Appendix B.
	The quality and usability of data collected will be determined, based on the outcomes of data verification and validation, and expressed as data quality indicators measurement quality objectives (MQOs):  precision, accuracy (bias), representativeness, comparability, completeness, and sensitivity. The MQOs routinely obtained by the laboratory for the analytical procedures performed for this project are considered adequate. The definitions of the MQOs are presented as follows:
	6.2.1.1 Precision
	6.2.1.2 Bias

	Recovery (%) = 𝑀𝐷𝐶 − 𝑈𝑆𝐶𝑆𝐶 × 100 
	 RPD % = 𝑀𝐶 − 𝑀𝐷𝐶(𝑀𝐶+𝑀𝐷𝐶)/2 × 100,
	Groundwater Level Monitoring
	The MQOs for the groundwater level monitoring of supply wells are as follows:
	 Obtain horizontal well locations within 2-meter (6.5 feet) accuracy;
	 Obtain the elevation (if not already obtained) of the wellhead or water level reference point relative to ground surface;
	 Obtain ground surface elevations within a 3-foot accuracy (using GPS measurements, with elevations cross-referenced with a 10-meter digital elevation model available from the Washington State Department of Natural Resources);
	 Obtain groundwater level measurements within a 0.01-foot accuracy. Measurements are recorded to +0.01 foot and are accurate to + 0.05 foot per 100 feet (Jelinski et al., 2015).
	A description of the water level monitoring techniques that will be used to obtain the MQOs for the water level measurements and well locations is provided in the Field Procedures section (Section 8). 
	6.2.1.3 Sensitivity
	6.2.2  Targets for Comparability, Representativeness, and Completeness
	6.2.2.1 Comparability



	Comparability is the degree to which the data can be compared to historical data, reference values (such as background), and reference materials. This will be achieved through the use of standard operating procedures (SOPs) to collect field measurements and samples, training of field staff, field data-collection similarities (location, duration, time of year, weather conditions, etc.), instrumentation sensitivity, EPA-approved methods to analyze samples, and consistent units to report analytical results. Data comparability also depends on data quality. Data of unknown quality cannot be compared and will be flagged in project reporting, and evaluated for suitability for use in the project design.
	6.2.2.2 Representativeness

	Representativeness is the degree to which sample analyses results represent the conditions sampled. This component is generally considered during the design phase of a program. This program will use the results of all analyses to evaluate the suitability of the data for its intended use. Typically, a combination of continuous measurements, spot measurements, and historical data is needed to represent the expected variability of spatial and temporal conditions.
	Representativeness of field measurements and samples will be ensured during the collection process by: (1) employing proper decontamination procedures, (2) thorough purging of the well and ensuring stability of field parameters prior to collecting groundwater samples (Section 8.2), and (3) the use of continuous monitoring equipment for groundwater level monitoring. The representativeness of analytical results will be determined by evaluating hold times, sample preservation, and blank contamination (e.g. trip blanks). Samples with expired hold times, improper preservation, or contamination may not be representative, and analytical results will be flagged for further evaluation before use in this project.
	6.2.2.3 Completeness

	𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑛𝑒𝑠𝑠 (%) = 𝑉𝑃 × 100 
	1. Estimate missing data values from existing data, if this can be done with reasonable confidence;
	2. Conduct targeted additional sampling to fill data gaps; and
	3. Recollect all or a portion of data.
	6.3 Acceptance Criteria for Quality of Existing Data

	The City conducts water quality sampling at each of its groundwater wells to comply with DOH drinking water source requirements, but no Ecology-approved QAPP was prepared for this work. 
	6.4 Model Quality Objectives

	The potential for physiochemical changes (mineral dissolution and/or precipitation) to occur because of recharge operations will be evaluated from the data collected during the water quality sampling events by developing a PHREEQC thermodynamic geochemical equilibrium model (Parkurst et al., 1980) for the target aquifer. The model will consider changes in Saturation Indices (SIs) for the primary minerals found in glacial and alluvial aquifer systems. The Lawrence Livermore National Lab dataset (LLNL) (Park, 2005) available from the U.S. Geological Survey will be used to estimate thermodynamic equilibrium and speciation data for aqueous and mineral compounds within the aquifer. This database has been peer reviewed and includes all the common mineral phases that have been previously documented within the regionally extensive glacial and alluvial materials that comprise the storage aquifer. A range of combinations for potential mineral assemblages will be evaluated by the model as part of a sensitivity analysis and quality evaluation (Section 13.4).
	The model will evaluate potential changes in water quality that may occur due to mineral dissolution and precipitation. Predicted water quality constituent concentrations will be compared to measured water quality during pilot testing, if implemented. 
	The rate of  reactions will not be explicitly modeled (a kinetic geochemical model will not be explicitly developed for this project). Therefore, no quantitative objectives are set for a comparison of the geochemical modeling results to observed water chemistry. Instead, the qualitative objective for the modeling is that the SIs calculated for water quality at various stages of future testing shall agree with the trends that model simulations predict using water quality data collected under this QAPP. The results of the model will be used to identify potential constituents and/or well performance trends to monitor during pilot testing. Model results will be used to inform regulatory considerations, planning, and for comparison to future water quality measurements associated with the ASR program. 
	7.0 Study Design

	The Study design is a high-bias non-randomized study design. A narrative of the overall Study objective is provided in Section 4. This section provides the details of the data collection and analysis.
	7.1 Study Boundaries

	The Study area is shown on Figure 1 and will not extend beyond this footprint.
	7.2 Field Data Collection
	7.2.1 Sampling Locations and Frequency 


	Water quality sampling will occur according to the schedule shown in Tables 11 and 12. Proposed sampling locations are mapped on Figure 2 The sampling schedule has been tailored to the 2024 irrigation season and seeks to quantify the spatial and temporal variability of water quality in Moses Lake and the ECBID Canal System. 
	The analyte suite is described in Sections 3.2.3 and 6.2 and will be sampled according to the quality objectives described in Section 6. The sampling schedule is described below in Tables 12 and 13 and align with the proposed project schedule outlined in Section 5.4. 
	The groundwater sampling locations shown in Table 12 were identified based on proximity to potential surface water sources. 
	The surface water sampling locations are presented in Table 12based on a tentative priority (highest priority targets are in the first row of the table) and were identified based on their proximity to existing City wells completed in the target aquifer system.  Alternative sample locations were identified in the event that sampling cannot be reliably completed (e.g., access or non-representative turbidity).  
	Surface water sampling will consist of two sampling events, one during the early irrigation season and one during the late irrigation season to assess the temporal variability of water quality for the surface water sources.  Sampling will be completed after canals have been operating at capacity for at least two weeks to provide system flushing and after confirming with ECBID that aquatic weed control (herbicide) hasn’t occurred within the canals for at least a week. 
	Table 11. Groundwater Water Sampling Locations and Schedule
	Field parameters will be measured during every sampling event.
	Table 12. Surface Water Sampling Locations and Schedule
	Field parameters will be measured during every sampling event.
	Figure 2. Proposed Sampling Locations
	7.2.2 Field Parameters and Laboratory Analytes to be Measured

	Field parameters will be measured using an AquaTroll 500 multimeter, and a Hatch 2100Q Portable Turbidimeter as described in Section 8.2, to provide independent corroboration of laboratory results, and to analyze constituents that have short hold times and can be reliably measured in the field. These include:
	 Electrical conductivity
	 Dissolved Oxygen
	 ORP
	 pH
	 Temperature
	 Turbidity
	In addition to manual measurements of the above constituents during sampling events (measurements will be collected until values are stable, as described in Section 8.2.
	Groundwater depth-to-water measurements will be conducted using an electronic water level indicator as discussed in Section 8.2. 
	Laboratory analytes to be measured from water quality sampling throughout the Study are listed in Section 6. 
	7.3 Modeling and Analysis Design

	Water quality modeling will be conducted using the PHREEQC geochemical software developed by the U.S. Geological Survey (USGS). The model simulations will incorporate water quality results for native groundwater in the target storage aquifer and the Source Water (from the Moses Lake and the Canal System).
	The PHREEQC model will evaluate the potential for common primary and secondary minerals to dissolve or precipitate based on the predicted chemistry of mixed waters and calculated mineral saturation indices. Mixed water chemistry will be predicted by the model based on water quality data collected for City Wells and surface water sources as described in Section 7.2.1. 
	Geochemical modeling will begin by adding water from the potential sources to groundwater at assumed mixing ratios of 50/50 and 80/20 (source water / groundwater). The stored water will also be modeled in equilibrium with common basalt aquifer minerals (based on LLNL equilibrium and speciation data for aqueous and mineral compounds) to simulate potential water quality impacts from interaction with the target aquifer. Following mixing, saturation indices (SIs) for common basalt minerals deemed to have potentially applicable reaction kinetics (i.e., with potential to react within the timeframe considered for storage) will be calculated to assess the potential for mineral precipitation or dissolution.
	The results of the model will be used to identify potential constituents and/or well performance trends to monitor for during future pilot testing.
	7.3.2 Model setup and data needs
	7.4 Assumptions of Study Design


	Existing water quality data for both sources through DOH is assumed to be representative of the current water quality conditions. Differences between the historical and sampled data will be evaluated in this study using the methods described in Section 6 to determine whether the differences are single-event outliers or representative of typical variability.
	7.5 Possible Challenges and Contingencies
	7.5.1 Logistical Problems


	Logistical problems that interfere with measurement collection may occur during field work. These problems include:
	1. Inability to access source water and groundwater measurement locations;
	2. Inability to install pressure transducers into City wells;
	3. Water quality samples meeting hold times and temperature criteria when shipping samples to laboratory for analysis.
	7.5.2 Practical Constraints

	Practical constraints that can interfere with a project include scheduling problems with personnel, equipment failure, or availability of adequate resources. Funding opportunities are typically the greatest limitation to collection of baseline data. 
	7.5.3 Schedule Limitations

	No schedule limitations have been identified but could potentially arise from unforeseen circumstances. 
	8.0 Field Procedures
	8.1 Invasive Species Evaluation


	Field staff will follow Ecology SOP EAP070 (publicly available in digital format on Ecology’s website), on minimizing the spread of invasive species (Ecology, 2023c). At the end of each field visit, field staff will clean field gear in accordance with the SOP for minimizing the spread of invasive species for areas of both moderate and extreme concern. 
	Field staff will minimize the spread of invasive species after conducting field work by: 
	 Inspecting and cleaning all equipment by removing any visible soil, vegetation, vertebrates, invertebrates, plants, algae, or sediment. If necessary, a scrub brush will be used and then rinsed with clean water either from the site or brought for that purpose. The process will be continued until all equipment is clean. 
	 Draining all water in samplers or other equipment that may harbor water from the site. This step will take place before leaving the sampling site or at an interim site. If cleaning after leaving the sampling site, field staff will ensure that no debris will leave the equipment and potentially spread invasive species during transit or cleaning. 
	Established Ecology procedures will be followed if an unexpected contamination incident occurs.
	8.2 Measurement and Sampling Procedures

	 Standard Operating Procedure for Manually Obtaining Surface Water Samples (Ecology, 2021, 
	 Manual Well-Depth and Depth-to-Water Measurements (Ecology, 2023a), 
	 Standard Operating Procedures to Minimize the Spread of Invasive Species (Ecology, 2023b), 
	 Washington State Department of Health General Sampling Procedure (DOH, 2023),  
	 Collecting Groundwater Samples for Metals Analysis from Water Supply Wells (Ecology, 2019).
	8.2.1 Well Location Survey

	The horizontal location of the well will be determined using a Trimble GPS. Care will be taken to collect a GPS location with a horizontal accuracy of the less than 6.5 feet, as discussed in the Quality Objectives section (Section 6). The ground surface elevation will also be determined based on the Trimble GPS and shall have a vertical accuracy of equal to, or less than, 3 feet. 
	8.2.2 Groundwater Level Monitoring 

	Groundwater levels will be measured at least four City wells with an electronic water level indicator. The manual water level measurements will be compared to the static groundwater level documented post well completion to determine the amount of available head in the aquifer for storage. 
	Water levels should be collected using an electrical water level meter with engineer’s scale accurate to a hundredth of a foot (0.01 feet). A permanent measuring point (MP) will be made from which all depth-to-water measurements are taken at each well to ensure data comparability. An MP will be established or the existing MP will be used if already established. 
	Establish a permanent measuring point (MP) via the method below: 
	1. MPs are normally established on the top rim of the actual well casing; this position is commonly referred to as “top of casing” (TOC). Locate the MP at a convenient place from which to measure the water level. If the TOC is level, collect the measurement from the north edge.
	2. Clearly mark the MP. The MP must be as permanent as possible and be clearly visible and easily located. The MP may be marked using a permanent black marker, bright colored paint stick, or with a notch filed into the TOC. 
	3. Describe the position of the MP clearly in the field-data sheets. 
	4. The MP height is established in reference to a land surface datum (LSD). The LSD is generally chosen to be approximately equivalent to the average altitude of the ground surface around the well. 
	5. Measure the height of the MP in feet relative to the LSD. Generally, MPs are established to the nearest 0.1 feet using a pocket tape to measure the distance from the MP to the LSD. Note that values for measuring points that lie below land surface should be preceded by a minus sign (-). Record the height of the MP and the date it was established.
	6. MPs and the LSD may change over time, the distance between the two should be checked whenever there have been activities, such as land development that could have affected either the MP or LSD at the site. Such changes must be measured as accurately as possible, documented and dated in field-data sheets, and in any database(s) into which the water-level data are entered. 
	All subsequent water level measurements should be referenced to the established MP. The MP value will be used to convert measurements into values that are relative to land surface. 
	After a permanent MP is established for each well, continue sampling using the following process:
	1. Open the top of the well and note any popping sounds that would indicate pressure buildup, any odors, and the condition of the well head. 
	2. If there is a pressure transducer attached to the well cap carefully note the initial position of the cap (mark cap position on casing with permanent marker). If the well was airtight, wait a few minutes for the water level to return to equilibrium with atmospheric pressure. 
	3. Turn the water level meter on and slowly lower the probe into the well until it makes a tone indicating contact with the water level. To confirm contact with the distinct water boundary, slowly raise and lower the electric-tape probe in and out of the water column. If necessary, adjust the sensitivity setting of the meter to provide a “crisp” indication of the water surface. Measure the depth to water against the MP and mark down the date and time the reading was made.
	4. At the precise location the indicator shows contact with the water surface, pinch the tape between your fingernails at the MP. Read the depth-to-water.
	5. Repeat measurement to ensure that the water level is stable (not rising or falling over time).
	6. When the probe is pulled back up, make a note of any mud, staining, or anything else on the tip. Before moving on to the next well, decontaminate the probe with a brush or paper towel, then rinse with distilled water and 10 percent bleach.
	On occasion, condensation on the interior casing wall and probe can prematurely trigger the electric-tape indicator giving a false positive reading. In this situation it can help to center the tape in the well casing above the water level and lightly shake the tape to remove the excess water on the probe.
	8.2.4 Groundwater and Surface Water Sampling 

	Groundwater quality samples from City Wells will be collected in general accordance with Ecology (2023dc); Ecology (2019b) and DOH (2023) standard procedures when using existing turbine pumps. Groundwater samples will be collected from the existing sample port at City Wells during operation of the existing pump, prior to any type of water storage or chlorine feed. The well will be purged until the water quality parameters stabilize. If necessary, groundwater quality samples will be collected using low-flow groundwater sampling techniques via a bladder pump. 
	Field water quality parameters (temperature, pH, specific conductivity, ORP, dissolved oxygen, and turbidity) will be monitored from each well at approximately 3- to 5-minute intervals throughout well purging using an Aqua Troll 500 and flow-through cell plumbed into the sampling port. Water quality parameters will be considered stable when three successive measurements indicate that the parameters fall within the stabilization criteria established in Standard Operating Procedure EAP098 and shown in Table 13 below. Once the water quality parameters have stabilized, the groundwater quality samples shall be collected from the respective sampling port. 
	Table 13. Field Parameter Stabilization Criteria
	8.3 Containers, Preservation Methods, Holding Times

	Table 14. Containers, Preservation Methods, and Holding Times
	Alkalinity (mg/L)
	250 mL Plastic
	Unpreserved
	14 days
	Bicarbonate (mg/L)
	1 L Plastic
	Unpreserved
	14 days
	Chloride (mg/L)
	1 L Plastic
	Unpreserved
	28 days
	TDS (mg/L)
	1 L Plastic
	Unpreserved
	7 days
	TSS (mg/L)
	Total Organic Carbon (mg/L)
	1 L Plastic
	H2SO4
	28 days
	Phosphorous, Total (mg/L)
	Bromide (mg/L)
	1 L Plastic
	Unpreserved
	28 days
	Fluoride (mg/L)
	Nitrate-N (mg/L)
	1 L Plastic
	Unpreserved
	48 hours
	Nitrite-N (mg/L)
	Sulfate (mg/L)
	1 L Plastic
	Unpreserved
	28 days
	Silica (silicon) (µg/L)
	1 L Plastic
	HNO3
	6 months
	Arsenic (µg/L)
	1 L Plastic
	HNO3
	6 months
	Antimony (µg/L)
	1 L Plastic
	HNO3
	6 months
	Aluminum (µg/L)
	1 L Plastic
	HNO3
	6 months
	Barium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Beryllium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Cadmium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Calcium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Chromium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Copper (µg/L)
	1 L Plastic
	HNO3
	6 months
	Iron (µg/L)
	1 L Plastic
	HNO3
	6 months
	Lead (µg/L)
	1 L Plastic
	HNO3
	6 months
	Magnesium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Manganese (µg/L)
	1 L Plastic
	HNO3
	6 months
	Mercury (ug/L)
	1 L Plastic
	HNO3
	28 days
	Nickel (µg/L)
	1 L Plastic
	HNO3
	6 months
	Potassium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Selenium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Silver (µg/L)
	1 L Plastic
	HNO3
	6 months
	Sodium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Thallium (µg/L)
	1 L Plastic
	HNO3
	6 months
	Titanium (ug/L)
	1 L Plastic
	HNO3
	6 months
	Zinc (ug/L)
	1 L Plastic
	HNO3
	6 months
	Volatile Organic Compounds (VOCs)
	All VOCs  
	40 mL VOA
	Na2S203
	14 Days
	Synthetic Organic Compounds (SOCs)
	SOCs Measured Via EPA Methods 508.1 and 525.2 
	1 L Amber
	HCl + Na2SO3
	14 Days
	SOCs Measured Via EPA Method 515.4
	250 mL Amber
	Na2SO3
	14 Days
	Herbicides and Pesticides
	Chlorinated Pesticides
	1 L Amber
	HCl + Na2SO3
	14 Days
	Chlorinated Acid Herbicides
	G, Amber, Teflon-Lined Cap
	<6ºC
	14 days until extraction, 21 days after extraction 
	Pesticides as carbamates
	60 mL glass container
	30mL/L of C2H3ClO2, 80mg/L of Na2S2O3.1 Cool 4ºC
	28 Days
	Herbicides – diquat and paraquat
	G, Amber, Teflon-Lined Cap
	100mg/L of Na2S2O3,
	4ºC
	14 days until extraction, 21 days after extraction 
	Herbicides – endothall
	G, Amber, Teflon-Lined Cap
	4ºC
	14 days until extraction, 21 days after extraction
	Herbicides – glyphosate
	Glass Container
	100mg/L Na2S2O3, 4ºC
	14 Days
	Bacteriological (LabTest)
	E. coli
	250 mL sterile plastic
	Na2S2O3
	30 hours
	Total Coliform 
	1. After the addition of C2H3ClO2 and Na2S2O3, seal and shake sample bottle for 1 min prior to storage. 
	8.4 Equipment Decontamination

	Water samples are collected from dedicated sampling equipment or directly into laboratory provided containers to prevent cross-contamination. All sampling equipment will be decontaminated before and after completion of all sampling activities. Sampling equipment will be decontaminated with an industry standard, phosphorous-free detergent and brush or paper towel, then rinsed with distilled water. 
	8.5 Sample ID

	All bottles shall be clearly labeled with a unique sample name, location name, date, time, and preservative. Samples shall be stored in a cooler at 4°C and delivered to the laboratory under standard chain-of-custody protocols, within the hold times provided in Table 14. 
	8.6 Chain of Custody

	After collection, samples will be maintained in Aspect’s custody until formally transferred to the analytical laboratory. For purposes of this work, custody of the samples will be defined as follows: 
	 In plain view of the field representatives
	 Inside a cooler that is in plain view of the field representative
	 Inside any locked space, such as a cooler, locker, car, or truck to which the field representative has the only immediately available key(s)
	A chain-of-custody record provided by the laboratory will be initiated at the time of sampling for all samples collected. The record will be signed by the field representative and others who subsequently take custody of the samples. Couriers or other professional shipping representatives are not required to sign the chain-of-custody form; however, shipping receipts will be collected and maintained as a part of custody documentation in the project files. A copy of the chain-of-custody form with appropriate signatures will be maintained in Aspect’s files and included as an appendix to the project report.
	8.7 Field Log Requirements

	During the collection of any field samples accompanying field documentation must be made clearly stating:
	 Name and location of project
	 Field personnel
	 Sequence of events
	 Any changes or deviations from the QAPP or SOPs
	 Environmental conditions
	 Date, time, location, ID, unique sample name, and description of each sample
	 Field instrument calibration procedures
	 Field measurement results
	 Identity of QC samples collected
	 Unusual circumstances that might affect interpretation of results
	For this Study, data collected in the field will be contained in a field log (a binder backed by electronic scans of documents) that will consist of field notes (freehand notes) and Aspect field data sheets (Appendix C).  
	Field notes should be bound, waterproof notebooks with prenumbered pages (Rite in the Rain®). Permanent, waterproof ink should be used for all entries. Corrections should be made with single-line strikethroughs, initials, and date of correction. Use of white-out or correction fluid is not permitted. 
	While conducting field work, the field geologist or technician (Section 5) will document general pertinent observations and events in waterproof field notes and, when warranted, provide photographic documentation of specific sampling efforts. Data collected during the sample collection procedures will be recorded on standard Aspect field data sheets (Appendix C). Field notes will include a description of each field activity, sample descriptions, and associated details, such as the date, time, and field conditions. The laboratory chain-of-custody forms will be filled out before leaving the site. Upon completion of a field task, the field personnel will then scan field notes and Aspect field data sheets into computer files and provide the original versions to the Aspect Project Manager. Copies of Aspect field data sheet and laboratory chain of custody are provided in Appendix C.
	8.8 Other Activities

	Not Applicable. 
	9.0 Laboratory Procedures
	9.1 Lab Procedures Table


	Table 15. Lab Procedures
	Note:
	1. See Section 7.2.1 and Table 11 and 12 for sampling schedule.
	9.2 Sample Preparation Method(s)
	9.3 Special Method Requirements
	9.4 Laboratories Accredited for Methods

	Analysis of water quality samples will be performed by Anatek of Spokane, Washington. Anatek is accredited by Ecology for analysis of all parameters included in this project (see Appendix B). 
	Contact information for the laboratory is:
	Anatek Labs504 E Sprague Ave 
	Suite D
	Kelso, WA 98626
	Project Manager: Kathy Sattler
	Phone: (509) 838-3999   Fax: (509) 838-4433
	10.0 Quality Control Procedures

	Implementing QC procedures provides the information needed to assess the quality of the data that is collected. These procedures also help identify problems or issues associated with data collection or data analysis while the project is underway.
	10.1 Field and Laboratory Quality Control

	 Standard EPA Level II procedures will be followed by the laboratory for one standard check, method blank, analytical duplicate, and matrix spike per laboratory batch (typically 10 to 20, as accommodated by laboratory autosampling equipment and sample backlog). Field procedures will follow standard guidelines and SOPs for the relevant field activity.  As detailed below, data validation samples will be collected at a minimum of every 10 samples collected.
	Data Validation Samples

	Field quality control (QC) is accomplished through the analysis of controlled data validation (DV) samples that are introduced to the laboratory from the field. Field duplicates and trip blanks will be collected and submitted to the investigation laboratory to provide a means of assessing the quality of data resulting from the field sampling program.
	Trip Blank

	Trip blank samples will be used to monitor any possible cross-contamination that occurs during the transport of VOCs and samples. Trip blank samples are prepared by the laboratory using organic-free reagent-grade water into a VOA vial prior to the collection of field samples. Two vials per trip blank sample are placed with and accompany the VOCs samples through the entire transport process. Trip blank samples will be prepared and analyzed only for VOCs.
	Field Duplicates

	Field duplicate samples are used to check for sampling and analysis reproducibility. Field duplicate samples will be collected at a frequency of 10 percent of the field samples for every matrix and analytical method.
	 A MS/MSD
	 A “blind” field duplicate (i.e., not indicated to the lab as a field duplicate)
	 Trip blanks (for VOCs, bacteria, and inorganic constituent suites)
	 Field blanks (for VOCs, anions and cations)
	10.2 Corrective Action Processes

	The laboratory will follow the analytical method for corrective action procedures when the sample results do not meet the QC acceptance criteria. The laboratory will notify the Aspect hydrogeologist that submitted the samples and include a narrative in the laboratory report when following the analytical method corrective action procedure results in a sample result not meeting the QC acceptance criteria. Findings will be reviewed by the Aspect project manager. QC results may indicate problems with data during the course of the project. Corrective action processes (such as recalibration) will be used if:
	 Activities are inconsistent with the QAPP
	 Field instruments yield unusual results
	 Results do not meet MQOs or performance expectations
	 If some other unforeseen problem arises
	11.0 Data Management Procedures 
	11.1 Data Recording and Reporting Requirements


	Field technicians will record all field data in a water-resistant field notebook, electronic data forms, or Aspect standard field data sheet. Before leaving each site, staff will check field notebooks, data sheets, or electronic data forms for missing or improbable measurements. Field technicians will enter field-generated data into spreadsheets or a project database as soon as practical after they return from the field. For data collected electronically, data will be backed up on servers when staff return from the field. Raw data files will be stored separate from processed data files.
	The Aspect field hydrogeologist and field technician will check data entry against the field notebook data for errors and omissions following each sample event. The hydrogeologist will notify the Aspect project manager of missing or unusual data.
	All final spreadsheet files, paper field notes, and final products created as part of the data collection and data QA process will be kept with the project data files.
	Data will be uploaded to Ecology’s EIM database as described in Section 11.4.
	11.2 Laboratory Data Package Requirements

	All continuous and laboratory data will be stored in a project database that includes station location information and data QA information. This database will facilitate summarization and graphical analysis of the data.
	11.3 Electronic Transfer Requirements
	11.4 Data Upload Procedures

	Following completion of the QC and DV procedures described in Section 10, all quality assured data will be formatted and uploaded to Ecology’s EIM database by an Aspect data scientist using study ID: WROCR-2123-MoLaMS-00034
	11.5 Model Information Management
	12.0 Audits and Reports
	12.1 Audits


	Field technicians will be required to review this QAPP prior to each monitoring event and to maintain a copy of the QAPP and its appendices in the field. Field technicians may be audited at any time by the appropriate project manager or the Aspect data manager (Section 5) to ensure that field work is being completed according to this QAPP, work plan, and published SOPs. 
	12.2 Responsible Personnel

	Personnel responsible for the audits are as follows:
	 Field audit: Aspect Project Manager
	 Field consistency review: experienced (at least 3 years) staff (senior hydrogeologist or project manager)
	 Data analysis: Aspect hydrogeologists (field, senior, and principal, as required for specific analysis)
	Personnel assigned to these roles are listed in Table 7.
	12.3 Frequency and Distribution of Reports

	Results of the field data collection, data quality assessment, and any data analysis will be documented in the final ASR Alternatives Evaluation Report. The final report will be distributed to all stakeholders involved or interested in the Study as determined by the City and Ecology. 
	Data analysis documentation may be accomplished in one document at the end of the project or in stages during different phases of the project. For complex projects, the project team may elect to write separate reports on the data collected, QA/QC, and model scenarios. For this project, the data analysis documentation will be included in the Water Quality Evaluation section (and appendices) of the final ASR Alternatives Evaluation Report.
	Field and Laboratory Data will be entered into EIM when data collection is complete.
	12.4 Responsibility for Reports

	The Aspect Project Manager is responsible for verifying data completeness and usability before the data are used in the technical report and entered into Environmental Information Management (EIM) database. The Aspect Project Manager is also responsible for writing the final technical report, unless an alternate author is agreed upon and documented at the start of the project.
	The Aspect Project Manager is responsible for assigning a peer reviewer with the appropriate expertise for the technical report. A draft report will be prepared and submitted to Ecology, then a final report will be prepared that addresses Ecology’s comments. The peer reviewer is responsible for working with the report author to resolve or clarify any issues with the report.
	13.0 Data Verification 

	Data verification is the process of evaluating the completeness, correctness, and conformance/compliance of a specific data set against the method, procedural, or contractual requirements.
	13.1 Field Data Verification, Requirements, and Responsibilities

	Field notebooks, data sheets, and electronic information storage will be checked for missing or improbable measurements, and initial data will be verified before leaving each site. This process involves checking the data sheet (written or electronic) for omissions or outliers. If measurement data are missing or a measurement is determined to be an outlier, the measurement will be flagged in the data sheet and repeated if possible. The field hydrogeologist or field technician is responsible for in-field data verification.
	Upon returning from the field, data are either manually entered (data recorded on paper) or downloaded from instruments and then uploaded into the appropriate database or project folder (see Section 11: Data Management Procedures). Manually entered data will be verified/checked by a staff member who did not enter the data. Downloaded electronic data files will also be checked for completeness and appropriate metadata (such as file name, time code).
	Following data entry verification, raw field measurement data will undergo a quality analysis verification process to evaluate the performance of the sensors. Field measurement data may be adjusted for bias or drift (increasing bias over time) based on the results of fouling, field, or standards checks following general USGS guidelines (Wagner, 2007) and this process:
	Review Discrete Field QC Checks
	The field check of instrumentation will consist of a manual measurement for water levels, and measurement of water quality standards in the field (checks with water quality standards will be completed separate from calibration events). Review of the field checks will consist of the following:
	1. Review post check data for field QC instrument check (water quality and water level), reject data as appropriate.
	2. Assign a quality rating to the field check values (pass or fail) based on the post-check.
	Review/Adjust Time Series (Continuous) Data (where existing data is used in this Study)
	1. Plot compensated pressure data converted to depth-to-water time series with field checks.
	2. Reject data based on deployment/retrieval times, site visit disruption, blatant fouling events, and sensor/equipment failure.
	3. Review sensor offsets for recalibration. Flag any potential chronic drift or bias issues specific to the instrument.
	4. If applicable, review fouling check and make drift adjustment, if necessary. In some situations, an event fouling adjustment may be warranted based on abrupt changes in groundwater levels, barometric pressure, etc.
	5. Review residuals from both field checks and post-checks, together referred to as QC checks. Adjust data, as appropriate, using a weight-of-evidence approach. Give the most weight to checks are accepted, rejected, or qualified. Potential data adjustments include:
	a. Bias – Data are adjusted by the average difference between the QC checks and deployed instrument. Majority of QC checks must show bias to use this method.
	b. Regression – Data adjusted using regression, typically linear, between QC checks and deployed instrument. This accounts for both a slope and bias adjustment. The regression must have at least five data points and an R2 value of >0.95 to use for adjustment. Do not extrapolate regressions beyond the range of the QC checks.
	c. Calibration/Sensor Drift – Data adjusted using linear regression with time from calibration or deployment to post-check or retrieval. Majority of QC checks, particularly post-checks, must confirm pattern of drift.
	6. Typically, choose the adjustment that results in the smallest residuals and bias between the adjusted values and QC checks. Best professional judgement and visual review are necessary to confirm adjustment.
	7. If the evidence is weak, or inconclusive, do not adjust the data.
	It will be noted in the final report if any data is adjusted. Data adjustment must be performed or reviewed by an Aspect Project Manager, or personnel, with the appropriate training and experience in processing raw sensor data.
	13.2 Laboratory Data Verification

	The lab will provide an EPA Level II data package. Additional laboratory data validation (check batch QC) will be conducted by Aspect’s project data scientist (Table 7). Laboratory validation results will be summarized on the laboratory reports, and Aspect’s validation results will be summarized in the final report. An Aspect hydrogeologist will verify the validated laboratory results.
	13.3 Validation requirements, if necessary
	13.4 Model quality assessment

	The geochemical model to be used in this project is a thermodynamic equilibrium model developed by the USGS. The model uses an existing database of mineral phase equilibria (Section 6.4) to evaluate the potential for reactions to occur without consideration for reaction kinetics. The model is intended to be used to “bookend” potential water quality changes that may occur through ASR and will be used primarily to identify potential trends to monitor for during pilot testing. 
	Quality assessment is defined as the process by which QC is implemented in the model development task. All modelers will conform to the following guidelines:
	 All modeling activities including data interpretation are subject to audit or peer review. Thus, the modelers are instructed to maintain careful written and electronic records for all aspects of model development.
	 If historical data are used, a written record on where the data were obtained and any information on their quality will be documented in the final report. A written record on where this information is on a computer or backup media will be maintained in the task files.
	 If new theory is incorporated into the model framework, references for the theory and how it is implemented in any computer code will be documented and peer-reviewed.
	Model results will be compared data obtained from other ASR projects operating under very similar conditions (e.g., the City of Yakima ASR program). The model quality assessment will be entirely qualitative.
	14.0  Data Quality (Usability) Assessment 
	14.1 Process for Determining Project Objectives were Met


	The Aspect Project Manager will assess all data (qualified and unqualified), results or verification, compliance with MQOs, and the overall quality of the data set to provide a final determination regarding usability in the context of the project-specific goals and objectives. The final report will document whether the final, acceptable-quality data set meets the needs of the project (allows desired conclusions/decisions to be made with the desired level of certainty).
	14.2 Treatment of Nondetects 
	14.3 Data Analysis and Presentation Methods

	Data found to be of acceptable quality for project objectives will be analyzed before being summarized. Any relevant and interesting data analysis will be presented in the final report using a combination of tables and plots of various kinds, such as time-series plots, histograms, and box plots. 
	The report will contain a summary table of field measurements and laboratory analytical results; figures of continuous data (water level hydrographs, potentiometric maps, etc.); discussion of results pertaining to each sample location; and a map of study area showing sampled locations. As discussed in Section 7.3, background water quality will be analyzed with the geochemical (PHREEQC) modeling results for rock water and mixing reactions.
	Additionally, a conceptual hydrogeologic model will be included showing a cross section of the target aquifer in relation to the City Wells and adjacent surface water bodies (e.g., Moses Lake and Canals). 
	14.4 Sampling Design Evaluation

	The Aspect Project Manager will decide whether the data package meets the MQOs and the criteria for completeness, representativeness, and comparability. If so, the sampling design will be considered effective. If the sampling design is found ineffective, the approach will be modified in accordance with Ecology, and/or the Study will be halted for redesign.
	14.5 Documentation of Assessment

	In the final report, the Aspect Project Manager will include a summary and detailed description of the data quality assessment and model quality evaluation findings. This summary is usually included in the Data Quality section of reports. The final report will also provide results of the data analysis, uncertainty analysis, and margin of safety.
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	Ambient: Background or away from point sources of contamination. Surrounding environmental condition.
	Clean Water Act: A federal act passed in 1972 that contains provisions to restore and maintain the quality of the nation’s waters. Section 303(d) of the Clean Water Act establishes the TMDL program.
	Conductivity: A measure of water’s ability to conduct an electrical current. Conductivity is related to the concentration and charge of dissolved ions in water. 
	Dissolved oxygen (DO): A measure of the amount of oxygen dissolved in water.
	Dilution factor: The relative proportion of effluent to stream (receiving water) flows occurring at the edge of a mixing zone during critical discharge conditions as authorized in accordance with the state’s mixing zone regulations at WAC 173-201A-100. http://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-020 
	Effluent: An outflowing of water from a natural body of water or from a human-made structure. For example, the treated outflow from a wastewater treatment plant.
	Fecal coliform (FC): That portion of the coliform group of bacteria which is present in intestinal tracts and feces of warm-blooded animals as detected by the product of acid or gas from lactose in a suitable culture medium within 24 hours at 44.5 plus or minus 0.2 degrees Celsius. Fecal coliform bacteria are “indicator” organisms that suggest the possible presence of disease-causing organisms. Concentrations are measured in colony forming units per 100 milliliters of water (cfu/100 mL).
	Nutrient: Substance such as carbon, nitrogen, and phosphorus used by organisms to live and grow. Too many nutrients in the water can promote algal blooms and rob the water of oxygen vital to aquatic organisms. 
	pH: A measure of the acidity or alkalinity of water. A low pH value (0 to 7) indicates that an acidic condition is present, while a high pH (7 to 14) indicates a basic or alkaline condition. A pH of 7 is considered to be neutral. Since the pH scale is logarithmic, a water sample with a pH of 8 is ten times more basic than one with a pH of 7.
	Surface waters of the state: Lakes, rivers, ponds, streams, inland waters, salt waters, wetlands 
	Total suspended solids (TSS): Portion of solids retained by a filter.
	Turbidity: A measure of water clarity. High levels of turbidity can have a negative impact on aquatic life.
	Acronyms and Abbreviations
	Units of Measurement
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	Accreditation: A certification process for laboratories, designed to evaluate and document a lab’s ability to perform analytical methods and produce acceptable data (Kammin, 2010). For Ecology, it is defined according to WAC 173-50-040: “Formal recognition by [Ecology] that an environmental laboratory is capable of producing accurate and defensible analytical data.”
	Accuracy: The degree to which a measured value agrees with the true value of the measured property. USEPA recommends that this term not be used, and that the terms precision and bias be used to convey the information associated with the term accuracy (USEPA, 2014).
	Analyte: An element, ion, compound, or chemical moiety (pH, alkalinity) which is to be determined. The definition can be expanded to include organisms, e.g., fecal coliform, Klebsiella (Kammin, 2010).
	Bias: Discrepancy between the expected value of an estimator and the population parameter being estimated (Gilbert, 1987; USEPA, 2014).
	Blank: A synthetic sample, free of the analyte(s) of interest. For example, in water analysis, pure water is used for the blank. In chemical analysis, a blank is used to estimate the analytical response to all factors other than the analyte in the sample. In general, blanks are used to assess possible contamination or inadvertent introduction of analyte during various stages of the sampling and analytical process (USGS, 1998).
	Calibration: The process of establishing the relationship between the response of a measurement system and the concentration of the parameter being measured (Ecology, 2004).
	Check standard: A substance or reference material obtained from a source independent from the source of the calibration standard; used to assess bias for an analytical method. This is an obsolete term, and its use is highly discouraged. See Calibration Verification Standards, Lab Control Samples (LCS), Certified Reference Materials (CRM), and/or spiked blanks. These are all check standards but should be referred to by their actual designator, e.g., CRM, LCS (Kammin, 2010; Ecology, 2004).
	Comparability: The degree to which different methods, data sets and/or decisions agree or can be represented as similar; a data quality indicator (USEPA, 2014; USEPA, 2020).
	Completeness: The amount of valid data obtained from a project compared to the planned amount. Usually expressed as a percentage. A data quality indicator (USEPA, 2014; USEPA 2020).
	Continuing Calibration Verification Standard (CCV): A quality control (QC) sample analyzed with samples to check for acceptable bias in the measurement system. The CCV is usually a midpoint calibration standard that is re-run at an established frequency during the course of an analytical run (Kammin, 2010).
	Control chart: A graphical representation of quality control results demonstrating the performance of an aspect of a measurement system (Kammin, 2010; Ecology 2004).
	Control limits: Statistical warning and action limits calculated based on control charts. Warning limits are generally set at +/- 2 standard deviations from the mean, action limits at +/- 3 standard deviations from the mean (Kammin, 2010).
	Data integrity: A qualitative DQI that evaluates the extent to which a data set contains data that is misrepresented, falsified, or deliberately misleading (Kammin, 2010).
	Data quality indicators (DQI): Commonly used measures of acceptability for environmental data. The principal DQIs are precision, bias, representativeness, comparability, completeness, sensitivity, and integrity (USEPA, 2006).
	Data quality objectives (DQO): Qualitative and quantitative statements derived from systematic planning processes that clarify study objectives, define the appropriate type of data, and specify tolerable levels of potential decision errors that will be used as the basis for establishing the quality and quantity of data needed to support decisions (USEPA, 2006).
	Data set: A grouping of samples organized by date, time, analyte, etc. (Kammin, 2010).
	Data validation: The process of determining that the data satisfy the requirements as defined by the data user (USEPA, 2020). There are various levels of data validation (USEPA, 2009).
	Data verification: Examination of a data set for errors or omissions, and assessment of the Data Quality Indicators related to that data set for compliance with acceptance criteria (MQOs). Verification is a detailed quality review of a data set (Ecology, 2004).
	Detection limit (limit of detection): The concentration or amount of an analyte which can be determined to a specified level of certainty to be greater than zero (Ecology, 2004).
	Duplicate samples: Two samples taken from and representative of the same population, and carried through and steps of the sampling and analytical procedures in an identical manner. Duplicate samples are used to assess variability of all method activities including sampling and analysis (USEPA, 2014).
	Field blank: A blank used to obtain information on contamination introduced during sample collection, storage, and transport (Ecology, 2004).
	Initial Calibration Verification Standard (ICV): A QC sample prepared independently of calibration standards and analyzed along with the samples to check for acceptable bias in the measurement system. The ICV is analyzed prior to the analysis of any samples (Kammin, 2010).
	Laboratory Control Sample (LCS)/LCS duplicate: A sample of known composition prepared using contaminant-free water or an inert solid that is spiked with analytes of interest at the midpoint of the calibration curve or at the level of concern. It is prepared and analyzed in the same batch of regular samples using the same sample preparation method, reagents, and analytical methods employed for regular samples. Monitors a lab’s performance for bias and precision (USEPA, 2014).
	Matrix spike/Matrix spike duplicate: A QC sample prepared by adding a known amount of the target analyte(s) to an aliquot of a sample to check for bias and precision errors due to interference or matrix effects (Ecology, 2004).
	Measurement Quality Objectives (MQOs): Performance or acceptance criteria for individual data quality indicators, usually including precision, bias, sensitivity, completeness, comparability, and representativeness (USEPA, 2006).
	Measurement result: A value obtained by performing the procedure described in a method (Ecology, 2004).
	Method: A formalized group of procedures and techniques for performing an activity (e.g., sampling, chemical analysis, data analysis), systematically presented in the order in which they are to be executed (USEPA, 2001).
	Method blank: A blank prepared to represent the sample matrix, prepared and analyzed with a batch of samples. A method blank will contain all reagents used in the preparation of a sample, and the same preparation process is used for the method blank and samples (Ecology, 2004; Kammin, 2010).
	Method Detection Limit (MDL): The minimum measured concentration of a substance that can be reported with 99% confidence that the measured concentration is distinguishable from method blank results (USEPA, 2016). MDL is a measure of the capability of an analytical method of distinguished samples that do not contain a specific analyte from a sample that contains a low concentration of the analyte (USEPA, 2020).
	Minimum level: Either the sample concentration equivalent to the lowest calibration point in a method or a multiple of the method detection limit (MDL), whichever is higher. For the purposes of NPDES compliance monitoring, EPA considers the following terms to be synonymous: “quantitation limit,” “reporting limit,” and “minimum level” (40 CFR 136).
	Parameter: A specified characteristic of a population or sample. Also, an analyte or grouping of analytes. Benzene and nitrate + nitrite are all parameters (Kammin, 2010; Ecology, 2004).
	Population: The hypothetical set of all possible observations of the type being investigated (Ecology, 2004).
	Precision: The extent of random variability among replicate measurements of the same property; a data quality indicator (USGS, 1998).
	Quality assurance (QA): A set of activities designed to establish and document the reliability and usability of measurement data (Kammin, 2010).
	Quality Assurance Project Plan (QAPP): A document that describes the objectives of a project, and the processes and activities necessary to develop data that will support those objectives (Kammin, 2010; Ecology, 2004).
	Quality control (QC): The routine application of measurement and statistical procedures to assess the accuracy of measurement data (Ecology, 2004).
	Relative Percent Difference (RPD): RPD is commonly used to evaluate precision. The following formula is used:
	where “Abs()” is absolute value and a and b are results for the two replicate samples. RPD can be used only with 2 values. Percent Relative Standard Deviation is (%RSD) is used if there are results for more than 2 replicate samples (Ecology, 2004).
	Relative Standard Deviation (RSD): A statistic used to evaluate precision in environmental analysis. It is determined in the following manner:
	where s is the sample standard deviation and x is the mean of results from more than two replicate samples (Kammin, 2010).
	Replicate samples: Two or more samples taken from the environment at the same time and place, using the same protocols. Replicates are used to estimate the random variability of the material sampled (USGS, 1998).
	Reporting level: Unless specified otherwise by a regulatory authority or in a discharge permit, results for analytes that meet the identification criteria (i.e., rules for determining qualitative presence/absence of an analyte) are reported down to the concentration of the minimum level established by the laboratory through calibration of the instrument. EPA considers the terms “reporting limit,” “quantitation limit,” and “minimum level” to be synonymous (40 CFR 136).
	Representativeness: The degree to which a sample reflects the population from which it is taken; a data quality indicator (USGS, 1998).
	Sample (field): A portion of a population (environmental entity) that is measured and assumed to represent the entire population (USGS, 1998).
	Sample (statistical): A finite part or subset of a statistical population (USEPA, 1992).
	Sensitivity: In general, denotes the rate at which the analytical response (e.g., absorbance, volume, meter reading) varies with the concentration of the parameter being determined. In a specialized sense, it has the same meaning as the detection limit (Ecology, 2004).
	Spiked blank: A specified amount of reagent blank fortified with a known mass of the target analyte(s); usually used to assess the recovery efficiency of the method (USEPA, 2014).
	Spiked sample: A sample prepared by adding a known mass of target analyte(s) to a specified amount of matrix sample for which an independent estimate of target analyte(s) concentration is available. Spiked samples can be used to determine the effect of the matrix on a method’s recovery efficiency (USEPA, 2014).
	Split sample: A discrete sample subdivided into portions, usually duplicates (Kammin, 2010).
	Standard Operating Procedure (SOP): A document which describes in detail a reproducible and repeatable organized activity (Kammin, 2010).
	Surrogate: For environmental chemistry, a surrogate is a substance with properties similar to those of the target analyte(s). Surrogates are unlikely to be native to environmental samples. They are added to environmental samples for quality control purposes, to track extraction efficiency and/or measure analyte recovery. Deuterated organic compounds are examples of surrogates commonly used in organic compound analysis (Kammin, 2010).
	Systematic planning: A step-wise process which develops a clear description of the goals and objectives of a project, and produces decisions on the type, quantity, and quality of data that will be needed to meet those goals and objectives. The DQO process is a specialized type of systematic planning (USEPA, 2006).
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