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1 Introduction 
At the Hanford Site in southeastern Washington State, the installation of Milestone M-24-00 groundwater 
monitoring wells is negotiated annually by the Washington State Department of Ecology (Ecology), the 
U.S. Department of Energy (DOE), and the U.S. Environmental Protection Agency (EPA) pursuant to 
Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (hereinafter referred to as 
the Tri-Party Agreement). The Tri-Party Agreement is a comprehensive cleanup and compliance 
agreement applicable to Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA) waste sites and Resource Conservation and Recovery Act of 1976 (RCRA) treatment, 
storage, and disposal units on the Hanford Site. The characterization activities detailed in this sampling 
and analysis instruction (SAI) are opportunistic sampling and analysis of soil and groundwater planned to 
support environmental data collection needs applicable to CERCLA for conceptual site model 
development for the 200 Areas.  

This SAI describes opportunistic sampling planned during and after installation of one RCRA monitoring 
well 299-E25-251 (borehole D0043). Well 299-E25-251 (borehole D0043) is a Waste Management Area 
(WMA) A-AX, 241-A-302B Catch Tank characterization borehole, where a RCRA well will be 
constructed in this borehole upon completion. This borehole will be drilled beyond well completion depth 
for collection of groundwater samples and sediment samples. Well 299-E25-251 is a downgradient well 
that will be added to the WMA A-AX RCRA groundwater monitoring network and will be completed in 
the upper portion of the aquifer, as described in SGW-60586, Engineering Evaluation Report for Single 
Shell Tank Waste Management Area (WMA) A-AX Groundwater Monitoring. This engineering 
evaluation report provides background information and establishes the need for this well to support the 
final status groundwater monitoring network. The borehole location was initially selected by Washington 
River Protection Solutions (WRPS) for characterization of the 241-A-302B Catch Tank. As part of 
integration efforts between WRPS and Central Plateau Cleanup Company, the borehole location was also 
determined to be advantageous for addition of a new RCRA monitoring well for WMA A-AX, as 
documented in SGW-60586. Planned opportunistic samples will be collected to support CERCLA data 
needs.  

Figure 1-1 shows the location of the Hanford Site, the 200 East Area, and the WMA A-AX Tank Farm. 
Figure 1-2 also shows the location of well 299-E25-251 adjacent to WMA A-AX. Figure 1-3 identifies 
additional features within WMA A-AX, including the location of WRPS characterization borehole D0043 
and the locations of the existing monitoring wells and boreholes.1   

Chapter 3 presents the opportunistic samples to be collected for the planned borehole/well. The planned 
sampling during drilling includes the following: 

• Soil/sediment samples from the Ringold Formation member of Wooded Island – unit A (Rwia) from 
discrete well depth locations 

• Groundwater samples at intervals throughout the unconfined aquifer from select well depth locations 

• Sediment samples from the Ringold Formation member of Wooded Island – lower mud unit (Rlm), in 
place of a groundwater sample if the Rlm is encountered at a planned groundwater sample depth 

  

 
1 Note that the majority of Data Quality Objectives Focus Area 1 and Focus Area 2 shown in Figure 1-3 are located 
outside the boundaries of the figure. 
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Figure 1-1. Hanford Site, 200 East Area, and WMA A-AX Locations 
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Figure 1-2. New Groundwater Monitoring Well Location for WMA A-AX 
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DQO = data quality objectives         WMA = Waste Management Area 

Figure 1-3. WRPS Borehole D0043 Location Near WMA A-AX  
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1.1 Project Scope and Objectives 
This SAI describes CERCLA-related opportunistic characterization activities planned during the drilling 
and construction of a RCRA groundwater monitoring well at WMA A-AX. Drilling and well construction 
will be performed to provide access to the subsurface environment and to evaluate potential releases of 
hazardous waste to the underlying unconfined aquifer. The scope of activities includes sampling and 
analysis of soil and groundwater. Geologic logging, geophysical logging, and well development are also 
within the scope of this SAI.  

The objectives of this SAI are to describe data collection activities to provide additional information in 
support of CERCLA data needs for the 200-EA-1 and 200-PO-1 OUs for the following: 

• Determine the depths and lithologic character of stratigraphic units at the drilling location (through 
geologic and geophysical logging) to refine the conceptual site model.  

• Determine the nature and vertical distribution of soil contamination within the deeper vadose zone, 
including depths to the current water table. 

• Determine the nature and vertical distribution of groundwater contamination across the saturated 
thickness of the unconfined aquifer. 

• Determine the thickness, physical characteristics, and contaminant concentrations within permeable 
basalt (if present). 

1.2 Facility Description and History 
This section provides a description and history of the WMA A-AX, which includes the single-shell tanks 
(SSTs) and ancillary equipment of the 241-A and 241-AX Tank Farms. The WMA A-AX is located in the 
east-central portion of the 200 East Area, near the Plutonium Uranium Extraction (PUREX) Plant and 
directly south of the 241-AN Tank Farm. SSTs in WMA A-AX were used for storage of neutralized 
acidic aging wastes from the PUREX and B Plants (PUREX and Operating Practices Sections in 
WHC-MR-0132, A History of the 200 Area Tank Farms).  

The 241-A Tank Farm consists of six SSTs constructed from 1954 to 1955. The 241-AX Tank Farm 
contains four SSTs constructed from 1963 to 1964. The 10 tanks within WMA A-AX had an operating 
capacity of 3,785,000 L (1,000,000 gal), with dimensions of 23 m (75 ft) in diameter and 13 m (44 ft) tall. 
The SSTs were installed belowground, with the tops of the tanks at least 1.8 m (6 ft) belowgrade to 
provide radiation shielding and protection for operating personnel. Of the 10 tanks located within 
WMA A-AX, two are confirmed or assumed leakers: 241-A-104 and 241-A-105. Waste sent to the tanks 
in WMA A-AX came primarily from operations at the PUREX Plant and B Plant waste fractionation 
process. Starting in 1956 and continuing through 1972, the majority of the waste was neutralized acid 
waste from PUREX operations (pp. 35-69 and 83-97 in WHC-MR-0132). Additional information relevant 
to drilling and well construction is provided in SGW-60593, Engineering Evaluation Report for the 
216-A-37-1 Crib Groundwater Monitoring, including geologic conditions and groundwater contamination 
near the planned well. 

1.2.1 241-A-302B Catch Tank Waste Site Description and History 
The 241-A-302B catch tank is a 2.4 m (8 ft) diameter 9.1 m (30 ft) long cylindrical buried carbon steel 
tank located east of the WMA A-AX fence line and Canton road. The tank was installed in 1958 and has a 
capacity of 51,103 L (13,500 gal). The 241-A-302B catch tank received waste including fuel decladding 
waste, organic washwater, sump waste, and laboratory waste through the 241-A-152 Diversion Box. The 
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tank was isolated in 1985 and was interim stabilized in 1990. Shotcrete has been applied over the tank 
limiting the water intrusion. The Waste Tank Summary Report for Month Ending October 31, 2022 
(HNF-EP-0182) states there is a total of 18, 548 L (4,900 gal) of waste remaining in the tank. In 1990, the 
tank liquid level fluctuated, with declines greater than 3.81 cm (1.5 in.) The tank liquid levels increased 
between mid-1993 and mid-2004. Numerous liquid-level value baseline changes were performed for this 
tank during that time. 

1.2.2 Geology 
The stratigraphy at the proposed well 299-E25-251 (D0043) consists of approximately 108 m (359 ft) 
(Table 1-1 and Figure 1-4) of unconsolidated to semiconsolidated sediments overlying basalt bedrock of 
the Columbia River Basalt Group. Figure 1-5 presents a cross-section beneath the WMA A-AX RCRA 
wells. 

The sedimentary units within the vicinity of well 299-E25-251 (D0043) are as follows: 

• Holocene deposits 
− Sand and gravel backfill, eolian silt, and surficial deposits 

• Hanford formation 
− Hanford formation unit 1 (Hf1) – Upper gravel-dominated facies  
− Hanford formation unit 2 (Hf2) – Sand-dominated facies  
− Hanford formation unit 3 (Hf3) – Lower gravel-dominated facies  

• CCU 
− Cold Creek Unit silt (CCUz) undifferentiated upper fluvial and/or eolian silt and sandy silt 
− Cold Creek Unit gravel (CCUg) gravel-lower gravel deposits 

• Ringold Formation member of Wooded Island 
−  unit A, upper gravel dominated or undifferentiated (Rwia-ugd) 

The vadose zone is anticipated to extend into the upper CCUg. Groundwater is anticipated to be present in 
unconfined conditions. Geologic interpretations are updated as information is gathered from drilling 
boreholes and wells. These revised interpretations will be considered while drilling the planned well. 
Geologic data collected during drilling will be used to update the sitewide geologic model and 
subsequently to update future cross sections produced for these areas. 

Table 1-1. Estimated Upper Geologic Contacts and Depth to Water 

Well Name 

DTW 
Estimate 
(ft bgs) 

Historically 
Elevated 

(1988) DTW 
Estimate 
(ft bgs) 

Hanford formation* 
(ft bgs)  

CCU 
(ft bgs)  

CCUg 
(ft bgs)  

Rlm 
(ft bgs)  

Rwia 
(ft bgs)  

Competent 
Basalt  
(ft bgs) Hf1 Hf2  Hf3 

299-E25-251 283 268 NP 15 248 265 272 NP 327 359 

*Sand and gravel backfill and Holocene eolian sand may be present at the surface. 

bgs = below ground surface 
CCU = Cold Creek unit 
CCUg = Cold Creek unit gravel 
DTW = depth to water 
Hf1 = Hanford formation unit 1 
Hf2 = Hanford formation unit 2 

Hf3 = Hanford formation unit 3 
NP = not present 
Rlm = Ringold Formation member of Wooded Island – 

lower mud unit 
Rwia = Ringold Formation member of Wooded Island – unit A 
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Figure 1-4. Stratigraphy of the Hanford Site 
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Figure 1-5. Geologic Cross Section Showing the Stratigraphy Near the WMA A-AX Planned Borehole/Well Location 
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Further discussion of the geology are provided in the following sources: 

• CP-67635, Development of Hanford South Geoframework Model, Version 6.0 
• ECF-HANFORD-18-0035, Central Plateau Vadose Zone Geoframework  
• ECF-HANFORD-20-0008, Development of Hanford Site Top of Basalt Elevation Grid 

1.2.3 Groundwater Contamination 
Groundwater within the 200-BP-5 and 200-PO-1 OU has been contaminated primarily by past releases 
from facilities associated with PUREX Plant and B Plant operations. The groundwater plume beneath 
WMA A-AX is contaminated with four different contaminants (cyanide, iodine-129, nitrate, and 
technetium-99), which are shown in Figure 1-6. Information regarding 2021 groundwater conditions 
beneath the WMA A-AX is provided in Chapter 10 of DOE/RL-2021-51, Hanford Site Groundwater 
Monitoring Report for 2021. 

 
Figure 1-6. Groundwater Plumes Near WMA A-AX Crib in 2021 
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1.3 Opportunistic Sampling and Analysis of Soil and Groundwater 
During drilling of a planned well at the WMA A-AX, opportunistic sampling and analysis of soil and 
groundwater will be performed to support CERCLA and WRPS data needs. To determine the vertical 
distribution of contamination across the saturated thickness of the unconfined aquifer, the borehole/well 
will be drilled beyond its completion depth to approximately 110 m (360) ft bgs to confirm the top of the 
competent basalt, estimated at 109 m (359 ft) bgs. Baseline groundwater samples will also be collected 
from the borehole/well following completion and acceptance. Chapter 3 provides details of the sampling 
and analysis approach. 

Target analytes were identified for opportunistic soil and groundwater samples to be collected during and 
after drilling of the planned well at the WMA A-AX. Soil sample collection for this SAI is planned in the 
lower section of the vadose zone to target within and transition between the CCU and CCUg. 
Groundwater sample collection is planned for every 3 m (10 ft), starting approximately 1.5 m (5 ft ) 
below the top of the water table to the top of basalt. Additional details regarding sample collection are 
provided in Section 3.2.1 and Table 3-1. 

The target analytes for soil are based on DOE/RL-2016-58, 200-EA-1 Operable Unit Waste Site RCRA 
Facility Investigation/Corrective Measures Study and Remedial Investigation/Feasibility Study Work 
Plan. The target analytes for groundwater are based on DOE/RL-2009-85-ADD1, Remedial Investigation 
Report for the 200-PO-1 Groundwater Operable Unit, and supplemented by DOE/RL-2020-41-ADD2, 
Sampling and Analysis Plan for Drilling Interim Remedial Action Work Plan Wells in the 200-BP-5 and 
200-PO-1 Groundwater Operable Units, and input from OU technical leads. Tables 1-2 and 1-3 identify 
the opportunistic target analytes (also shown in Table A-2 in Appendix A). 

The RCRA-required groundwater monitoring constituents identified in DOE/RL-2020-63 are not 
included in this SAI. Following installation and acceptance of the well in this SAI, baseline groundwater 
sampling will be conducted for CERCLA (for the parameters listed in Table 1-3) and for RCRA 
(as specified in DOE/RL-2020-63). Future routine sampling for RCRA will be conducted per 
DOE/RL-2020-63. 

1.4 Well Drilling and Construction, Logging, and Aquifer Testing 
Well drilling and construction will be performed in accordance with WAC 173-160, “Minimum 
Standards for Construction and Maintenance of Wells.” The groundwater well 299-E25-251 (D0043) will 
be drilled and constructed in accordance with this SAI. The borehole for this well will be drilled beyond 
well completion depth to approximately 110 m (360 ft) bgs. The borehole will then be backfilled to the 
well completion depths within the upper unconfined aquifer. Backfilling will be performed with bentonite 
to approximately 0.9 m (3 ft) below the base of the end cap.   

The well will be constructed as a 10 cm (4 in.) diameter monitoring well with stainless-steel casing and 
screens. The screened intervals are anticipated to be no more than 7.6 m (25 ft) long and set no more than 
1.5 m (5 ft) above the water table. The actual screened interval for the well will be based on conditions 
encountered during drilling and will meet the intent of RCRA monitoring as specified in 
DOE/RL-2020-63. 
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Table 1-2. Target Soil Analytes 
Anions and Others 

Ammonia 
Bromide 
Chloride 
Cyanide (total) 

Hexavalent chromium  
Fluoride 
Nitrate 
Nitrite 

pH 
Phosphate 
Sulfate 

Metals 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lead 
Lithium 
Magnesium 
Manganese  
Mercury 
Molybdenum 
Nickel 
Phosphorous 
Potassium 
Selenium 
Silicon 
Silver 

Sodium 
Strontium 
Sulfur 
Thallium 
Thorium 
Tin 
Uranium 
Vanadium 
Zinc 
Zirconium 
 

Organics 

Total organic carbon  Bis(2-Ethylhexyl) phthalate Tributyl phosphate 

Radionuclides 

Antimony-125 
Cesium-137 
Cobalt-60 
Europium-152 
Europium-154 
Europium-155 
Iodine-129 
Technetium-99 
Carbon-14 
Nickel-63 

Plutonium-241 
Selenium-79 
Tritium 
Americium-241 
Curium-242 
Curium-243/244 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Radium-226 

Thorium-232 
Uranium-233/234 
Uranium-235/236 
Uranium-238 
Strontium-90 

Note: The soil analyte list in this table is based on DOE/RL-2016-58, 200-EA-1 Operable Unit Waste Site RCRA Facility 
Investigation/Corrective Measures Study and Remedial Investigation/Feasibility Study Work Plan. 
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Table 1-3. Target Groundwater Analytes 
Anions Metals Radionuclides 

Chloride 
Cyanide (total) 
Cyanide (free) 
Nitrate  
Sulfate 

Calcium 
Magnesium 
Uranium 
 

Iodine-129 
Technetium-99 
Tritium 
 

References: DOE/RL-2009-85-ADD1, Remedial Investigation Report for the 200-PO-1 Groundwater Operable Unit. 
DOE/RL-2020-41-ADD2, Sampling and Analysis Plan for Drilling Interim Remedial Action Work Plan Wells in the 200-BP-5 and 
200-PO-1 Groundwater Operable Units. 
Note: The groundwater analyte list in this table is based on DOE/RL-2009-85-ADD1 (supplemented by DOE/RL-2020-41-ADD2) 
and input from operable unit technical leads. 

 

Figure 1-7 shows the generic design of a shallow groundwater monitoring well where the borehole is 
drilled beyond the well completion depth and then backfilled to the well completion depth. Figure 1-7 
illustrates how such wells will be constructed with no less than 0.9 m (3 ft) of filter pack sand between the 
well sump and the backfill. Table 1-4 provides preliminary construction information for the well. 
The location of the well will be staked before drilling. 

1.4.1 Geologic Logging 
Geologic logging is a system of documenting the stratigraphic relationships of geologic materials 
encountered during borehole drilling. Soil samples from drill cuttings, split-spoon samplers, or sonic 
cores will be logged throughout the borehole, and changes in drilling rate will be documented by the field 
geologist in accordance with contractor procedures. The field geologist will collect drill cuttings every 
1.5 m (5 ft) and at changes in stratigraphy from the surface to the total drilling depth, and the samples will 
be archived. At the discretion of the OU technical lead, field geologist, or sampler, additional samples 
may be collected for possible laboratory analyses if contamination is indicated through radiological or 
industrial hygiene field screening or other field observations. If such samples are collected, the laboratory 
analyses performed will be determined based on the nature of the indicated contamination in consultation 
with Sample Management and Reporting (SMR). If unexpected conditions are encountered 
(e.g., suspected contamination between sample intervals), the field geologist will contact the 
OU technical lead. Archive samples will be collected in pint-sized glass jars, and representative interval 
samples will be collected in chip trays and photographed. The log will be reviewed and approved by 
a geologist who did not complete the log. If representative samples cannot be collected, notes describing 
the condition of the samples will be entered into the field geologist’s log. Archive samples will not be 
collected if contamination is encountered. Archive samples will be transported to the geologic sample 
library and stored. Records generated during geologic logging will be managed in accordance with 
contractor procedures. 

Sieve analyses will be performed on samples collected across the planned submerged screen 
length (e.g., from 0 to 6.1 m [0 to 20 ft] below the water table) of the well, and adjacent samples with 
similar texture may be composited. The results of the sieve analyses will be used to select the screen slot 
size and filter pack material for the well. 
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Figure 1-7. Preliminary Generic Design of a RCRA Groundwater 

Monitoring Well 
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Table 1-4. Preliminary Well Construction Information 

Well 
Name 

Northing 
(m) Easting (m) 

Surface 
Elevation 

(m) 

Depth to 
Water 
(ft bgs) 

Well 
Diameter 

(in.) 

Screen 
Interval 
(ft bgs)a 

Sump and 
End Cap 
Interval  
(ft bgs) 

Total 
Borehole 

Depth 
(ft bgs)b 

299-E25-251 136065.5 575472.5 206.1 283 4 278-303 303–306 360 

Note: The actual well locations will be determined based on field reconnaissance of current site conditions to comply with the 
National Historic Preservation Act of 1966 and to avoid restrictions, roads, waste sites, and other obstructions. 
a. Actual screened intervals will be based on Resource Conservation and Recovery Act of 1976 guidance. 
b. Borehole will be backfilled to well completion depths in accordance with WAC 173-160, “Minimum Standards for Construction 
and Maintenance of Wells” requirements; materials to be used will be determined on a well-by-well basis. 

bgs = below ground surface 

 

1.4.2 Vadose Zone Sampling  
Soil samples will be collected from the vadose zone during drilling of well 299-E25-251 (D0043), to 
support the characterization efforts found in RPP-PLAN-64758 and this SAI. The samples will be 
collected in Lexan™ liners using a split-spoon sampler or sonic core barrel (depending upon the drilling 
method) and sealed in the field. The split-spoon sampler is typically 0.76 m (2.5 ft) long with the shoe 
and will not be overdriven. For a split-spoon sampler, each liner typically has a diameter of 10 cm (4 in.) 
and a length of 15 cm (6 in.). For a sonic core barrel, the liner typically has a diameter of 7.6 to 10 cm 
(3 to 4 in.) and a length of 1.8 m (5 ft). To facilitate the field geologist’s sediment inspection, and 
selection of sample intervals to be saved, the liner will be precut into 15 cm (6 in.) lengths. 

Soil samples will be collected and analyzed in accordance with either RPP-PLAN-64758 or this SAI, 
dependent on sample collection depth. Vadose samples collected from surface to 84 m (275 ft) bgs will be 
managed in accordance with WRPS direction and RPP-PLAN-64758, in support of the RCRA 
characterization of potential contamination near the 241-A-302B Catch Tank. Vadose soil samples 
collected below 84 m (275 ft) bgs will be analyzed in accordance with the requirements of this SAI, in 
support of the interim action remedy at the 200-BP-5 and 200-PO-1 CERCLA Groundwater Operable 
Units. A total of 16 soil samples will be collected from the well during drilling, 13 collected to support 
RPP-PLAN-64758 (RCRA), and 3 additional collected as part of this SAI (CERCLA). Chapter 3 
identifies the planned depths for sampling. At a minimum, the split-spoon samplers and liners will have 
been decontaminated in accordance with the sampling decontamination procedure. 

1.4.3 Radiological and Industrial Hygiene Field Screening 
Field screening for radiological hazards and industrial hygiene will be performed by a radiological control 
technician (RCT), industrial hygiene technician, and other qualified personnel in accordance with 
approved methods and procedures. The RCT and industrial hygiene technician will record field 
measurements, noting the depth of the sample and the instrument reading. Field measurements will be 
communicated to the field geologist, who may collect additional samples as discussed in Section 3.2.1. 

 
™ Lexan is a trademark of Sabic Global Technologies, Riyadh, Saudi Arabia. 



SGW-68631, REV. 0 

1-15 

1.4.4 Geophysical Logging 
Boreholes will be logged with the high-resolution spectral gamma logging system and neutron moisture 
logging system to determine the vertical distribution and concentration of gamma-emitting radionuclides, 
soil moisture variations, and borehole lithology changes, which will be used along with sieve analysis 
results to inform the well design. Neutron data will be converted from counts to volumetric moisture to 
provide quantitative moisture data for the vadose zone. The borehole will be logged before downsizing 
each temporary casing string or once the total drill depth is reached. Geophysical logging will only be 
performed in the cased portions of the borehole. 

After well construction is complete, neutron moisture logging will be conducted for research purposes 
and to potentially evaluate annular well-seal integrity in the future. For this evaluation, only the vadose 
zone (surface to groundwater) section of the well will be logged after well completion using the neutron 
moisture logging system. 

1.4.5 Well Development 
The objectives of well development are to settle the filter pack, prevent uncontrolled infiltration of fines, 
and improve communication of the well with the surrounding formation. Well development will be 
conducted during well construction and after well completion. Initial development will be performed 
during well construction in conjunction with placement of the filter pack using a dual surge block. 
The purpose of the dual surge block method is to settle the filter pack, remove loose particulates 
generated during construction activities, and develop communication across the borehole wall. 
Fine-grained sediment and filter pack sand drawn into the well during surging are typically removed 
with a bailer or sand pump.  

After well completion, final well development will be performed using the mechanical pumping 
(over-pumping) method. Final well development with a submersible pump will occur after the fines are 
removed. Fines that settle to the bottom of the well are typically removed with a bailer or sand pump. 
If the saturated screened interval is >6.1 m (20 ft) in length, the development pump intake will be placed 
at two equally spaced intervals along the length of the screen to adequately develop the screened interval. 
The upper and lower intervals can be pumped at up to 132 L/min (35 gal/min). However, sustained 
pumping during well development is likely to be approximately 57 L/min (15 gal/min) based on the 
pumping rates at nearby wells and no more than 20% drawdown.  

Water samples will be collected for analysis of pH, temperature, specific conductance, and turbidity 
using field instruments (Table 1-5). Development will continue until the well produces clear water 
(<5 nephelometric turbidity units [NTUs]) and the temperature, pH, and conductivity have stabilized 
(as indicated in Section 3.2.1) with no more than 20% drawdown. The buyer’s technical representative 
(with information from the field geologist) will determine when development is complete.  
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Table 1-5. Water Sampling Field Measurements 
Analyte Matrix Analytical Method* 

pH Water 150.1, 9040, standard EPA Method 4500 H+ 

Temperature (°C) Water 170.1 

Specific conductance (µS/cm) Water 120.1, 9050, standard EPA Method 2520 B-97 

Turbidity Water 180.1, standard EPA Method 2130 B 

*EPA Method 180.1 is provided in EPA/600/R-93/100, Methods for the Determination of Inorganic Substances in 
Environmental Samples. EPA Methods 120.1, 150.1, 170.1, and 360.1 are provided in EPA/600/4-79/020, Methods 
for Chemical Analysis of Water and Wastes. Four-digit EPA methods are provided in SW-846, Test Methods for 
Evaluating Solid Waste: Physical/Chemical Methods Compendium (current update). Standard methods are provided 
in APHA/AWWA/WEF, Standard Methods for the Examination of Water and Wastewater (current revision). 
EPA = U.S. Environmental Protection Agency 
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2 Quality Assurance Project Plan 
A quality assurance project plan (QAPjP) establishes the quality requirements for environmental data 
collection. It includes planning, implementation, and assessment of sampling tasks, field measurements, 
laboratory analysis, and data review. This chapter describes the applicable environmental data collection 
requirements and controls based on the quality assurance (QA) and quality control (QC) elements in the 
following documents: 

• EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans 

• CPCC-00172, Central Plateau Cleanup Company Environmental Quality Assurance Program Plan2  

• DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document (hereinafter 
referred to as HASQARD)  

• DoD/DOE, 2021, Department of Defense (DoD) Department of Energy (DOE) Consolidated Quality 
Systems Manual (QSM) for Environmental Laboratories (hereinafter referred to as DoD/DOE QSM)  

Section 7.8 of Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action 
Plan (hereinafter referred to as the Tri-Party Agreement Action Plan) requires the QA/QC and sampling 
and analysis activities to specify the QA requirements for past-practice processes. This QAPjP also 
describes applicable requirements and controls based on guidance in Ecology Publication No. 04-03-030, 
Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies; and 
EPA/240/R-02/009, Guidance for Quality Assurance Project Plans. 

The QAPjP includes the following sections, which describe the quality requirements and controls 
applicable to Hanford Site sampling activities:  

• Section 2.1, “Project Management”  
• Section 2.2, “Data Generation and Acquisition” 
• Section 2.3, “Assessment and Oversight” 
• Section 2.4, “Data Review and Usability” 

2.1 Project Management 
This section includes project organization and goals, planned approaches, and planned output 
documentation. 

2.1.1 Project/Task Organization 
The project organization is described in the following sections and illustrated in Figure 2-1. 

2.1.1.1 Regulatory Agencies 
Ecology is the lead regulatory agency for the WMA A-AX, 200-EA-1 OU, 200-BP-5 OU and 
200-PO-1 OU, and is responsible for regulatory oversight of cleanup projects and activities. 

 
2 The QA/QC planning and implementing elements described in Chapters 2 and 3 of this SAI are consistent with the 
associated environmental management plan elements described in CPCC-00172. CPCC-00172 is not a Tri-Party 
Agreement primary or secondary document and thus is not subject to Lead Regulatory Agency review or approval. 
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2.1.1.2 DOE-RL Manager 
Hanford Site cleanup at WMA A-AX is the responsibility of the U.S. Department of Energy, Richland 
Operations Office (DOE-RL). The DOE-RL manager is responsible for authorizing the contractor to 
perform activities at the Hanford Site under CERCLA, RCRA, the Atomic Energy Act of 1954, and the 
Tri-Party Agreement (Ecology et al., 1989a). 

U.S. Department of Energy, 
Richland Operations Office  
Manager and Project Lead

Operable Unit 
Technical Lead

Project Manager 
and Operable Unit 
Project Manager

Environmental 
Compliance Officer

Waste 
Management 

Radiological 
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(Washington State 
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Figure 2-1. Project Organization 

2.1.1.3 DOE-RL Project Lead 
The DOE-RL project lead is responsible for providing day-to-day oversight of the contractor’s 
performance of the work scope, working with the contractor to identify and work through issues, and 
providing technical input to DOE-RL management. 

2.1.1.4 Project Manager 
The project manager provides oversight and coordinates with DOE-RL and primary contractor 
management in support of sampling and reporting activities. The project manager also provides support to 
the OU project manager to ensure that work is performed safely and cost effectively. 
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2.1.1.5 Operable Unit Project Manager 
The OU project manager (or designee) is responsible and accountable for project-related activities, 
including coordinating with DOE-RL, the regulatory agencies, and contractor management in support of 
sampling activities to ensure work is performed in a safe and cost-effective manner. In addition, the 
OU project manager (or designee) is also responsible for managing sampling documents and 
requirements, field activities, and subcontracted tasks, as well as maintaining the project file. 

2.1.1.6 Operable Unit Technical Lead 
The OU technical lead is responsible for developing specific sampling design, analytical requirements, 
and QC requirements, either independently or as defined through a systematic planning process. 
As delegated by the OU project manager, the OU technical lead works closely with the environmental 
compliance officer, QA and Health and Safety, the field work supervisor (FWS), well drilling and 
planning, and SMR to integrate these and other technical disciplines in planning and implementing the 
sampling and analysis activities in accordance with this SAI. 

2.1.1.7 Sample Management and Reporting 
SMR oversees offsite analytical laboratories, coordinates laboratory analytical work with this SAI and 
verifies that laboratories are qualified to perform analytical work outlined in this SAI. SMR generates 
field sampling paperwork, labels, and instructions for field sampling personnel and develops the sample 
authorization form, which provides information and instructions to the analytical laboratories. SMR 
revises field sampling documents to reflect approved changes. This group also receives analytical data 
from the laboratories, performs data entry into the Hanford Environmental Information System (HEIS) 
database, and arranges for data validation and recordkeeping. SMR is responsible for resolving sample 
documentation deficiencies or issues associated with Field Sample Operations (FSO), laboratories, or 
other entities. SMR is responsible for informing the OU project manager of issues identified by SMR or 
reported by the analytical laboratories, as appropriate. 

2.1.1.8 Field Sample Operations 
FSO is responsible for planning and coordinating field sampling resources. The FWS directs the samplers 
who collect samples in accordance with this SAI. Samplers collect samples, complete field logbooks, data 
forms, and chain-of-custody forms (including any shipping paperwork) and assist with delivery of 
samples to the analytical laboratory, as appropriate. 

2.1.1.9 Quality Assurance 
The QA point of contact provides independent oversight, is responsible for addressing QA issues on the 
project, and oversees implementation of the project QA program.  

2.1.1.10 Environmental Compliance Officer 
The environmental compliance officer provides technical oversight, direction, and acceptance of project 
and subcontracted environmental work with the goal of minimizing adverse environmental impacts. 

2.1.1.11 Health and Safety 
The Health and Safety organization is responsible for coordinating industrial safety and health support 
within the project as carried out through health and safety plans, job hazard analyses, and other pertinent 
safety documents required by federal regulations or internal primary contractor work requirements.  
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2.1.1.12 Radiological Engineering 
Radiological Engineering is responsible for the following: 

• Providing radiological engineering and project health physics support 

• Conducting as low as reasonably achievable reviews, exposure and release modeling, and 
radiological controls optimization 

• Identifying radiological hazards and ensuring that appropriate controls are implemented to maintain 
worker exposures to hazards at as low as reasonably achievable levels 

• Interfacing with the project Health and Safety representative and other appropriate personnel as 
needed to plan and direct project RCT support 

2.1.1.13 Waste Management 
Waste Management is responsible for identifying waste management sampling/characterization 
requirements to ensure regulatory compliance and for interpreting data to determine waste designations 
and profiles. Waste Management communicates policies and practices and ensures project compliance for 
storage, transportation, disposal, and waste tracking in a safe and cost-effective manner. 

2.1.1.14 Analytical Laboratories 
The analytical laboratories accept, manage, prepare, and analyze samples in accordance with established 
methods and the requirements of their subcontract, and provide necessary data packages containing 
analytical and QC results. Laboratories provide explanations of results to support data review and in 
response to resolution of analytical issues. Laboratory quality requirements are consistent with the 
HASQARD (DOE/RL-96-68). The laboratories are evaluated under the DOE Consolidated 
Audit-Accreditation Program to DoD/DOE, 2021, QSM requirements. HASQARD requirements, beyond 
those within the DoD/DOE QSM, are also evaluated under the DOE Consolidated Audit-Accreditation 
Program. Laboratories are accredited by Ecology for the analyses performed under this SAI. 

2.1.1.15 Well Drilling and Well Maintenance 
The well drilling and maintenance and well coordination planning managers are responsible for 
the following:  

• Planning, coordinating, and executing drilling construction 

• Coordinating well maintenance activities 

• Coordinating with the OU technical lead regarding field constraints that could affect sampling design  

• Coordinating well decommissioning with DOE-RL and Ecology approval, as appropriate, in 
accordance with WAC 173-160 

2.1.2 Quality Objectives and Criteria 
The QA objective of this SAI is to ensure the generation of analytical data of known and appropriate 
quality that are acceptable and useful to meet the evaluation requirements stated in the sampling plan. 
Data descriptors, known as data quality indicators (DQIs), help determine the acceptability and usefulness 
of data to the user. Table 2-1 defines the principal DQIs (precision, accuracy, representativeness, 
comparability, completeness, bias, and sensitivity) for the purposes of this document.  
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Data quality is defined by the degree of rigor in the acceptance criteria assigned to the DQIs. Applicable 
QC guidelines, DQI acceptance criteria, and levels of effort for assessing data quality are dictated by the 
intended use of the data and the requirements of the analytical method. The DQIs are evaluated during 
a process to assess data usability (Section 2.4.3). 

Table 2-1. Data Quality Indicators 
Data Quality 

Indicator 
(QC Element)a Definition 

Determination 
Methodologies Possible Corrective Actions 

Precision 
(field duplicates, 
laboratory control 
sample duplicates, 
laboratory sample 
duplicates, and matrix 
spike duplicates) 

Precision measures the agreement 
among a set of replicate 
measurements. Field precision is 
assessed through the collection and 
analysis of field duplicates. 
Analytical precision is estimated 
by duplicate/replicate analyses, 
usually on laboratory control 
samples, spiked samples, and/or 
field samples. The most commonly 
used estimates of precision are the 
relative standard deviation, and 
when only two samples are 
available, the relative 
percent difference. 

Use the same analytical 
instrument to make 
repeated analyses on the 
same sample. 
Use the same method to 
make repeated 
measurements of the same 
sample within a single 
laboratory. 
Acquire replicate field 
samples for information on 
sample acquisition, 
handling, shipping, storage, 
preparation, and analytical 
processes and 
measurements. 

If duplicate data do not meet 
objective: 
• Evaluate apparent cause 

(e.g., sample heterogeneity). 
• Request reanalysis or 

remeasurement. 
• Qualify the data before use. 

Accuracy 
(laboratory control 
samples, matrix 
spikes, and 
surrogates) 

Accuracy is the closeness of a 
measured result to an accepted 
reference value. Accuracy is 
usually measured as a percent 
recovery. QC analyses used to 
measure accuracy include 
laboratory control samples, spiked 
samples, and surrogates. 

Analyze a reference 
material or reanalyze a 
sample to which a material 
of known concentration or 
amount of pollutant has 
been added (a spiked 
sample). 

If recovery does not meet objective: 

• Qualify the data before use. 
• Request reanalysis or 

remeasurement. 
• Determine if follow-up evaluation 

is needed. 
• Evaluate instrumentation and 

recalibrate if necessary. 
Representativeness 
(field duplicates) 

Sample representativeness 
expresses the degree to which data 
accurately and precisely represent 
a characteristic of a population, 
parameter variations at a sampling 
point, a process condition, or 
an environmental condition. 
It depends on the proper design of 
the sampling program and will be 
satisfied by ensuring the approved 
plans were followed during 
sampling and analysis. 

Evaluate whether 
measurements are made 
and physical samples 
collected in such a manner 
that the resulting data 
appropriately reflect the 
environment or condition 
being measured or studied. 

If results are not representative of 
the system sampled: 
• Identify the reason for results not 

being representative. 
• Flag for further review. 
• Review data for usability. 
• If data are usable, qualify the data 

for limited use and define the 
portion of the system that the 
data represent. 

• If data are not usable, flag as 
appropriate. 

• Redefine sampling and 
measurement requirements and 
protocols. 

• Resample and reanalyze, as 
appropriate. 
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Table 2-1. Data Quality Indicators 
Data Quality 

Indicator 
(QC Element)a Definition 

Determination 
Methodologies Possible Corrective Actions 

Comparability 
(field duplicate, field 
splits, laboratory 
control samples, 
laboratory control 
sample duplicates, 
matrix spikes, and 
matrix spike 
duplicates) 

Comparability expresses the 
degree of confidence with which 
one dataset can be compared to 
another. It depends upon the proper 
design of the sampling program 
and will be satisfied by ensuring 
the approved plans are followed 
and proper sampling and analysis 
techniques are applied. Further, 
when assessing comparability, 
datasets should be of known and 
documented quality. 

Use identical or similar 
sample collection and 
handling methods, sample 
preparation and analytical 
methods, holding times, 
and QA protocols. 

If data are not comparable to other 
datasets: 
• Identify appropriate changes to 

data collection and/or analysis 
methods. 

• Identify quantifiable bias, if 
applicable. 

• Qualify the data as appropriate. 
• Resample and/or reanalyze if 

needed. 
• Revise sampling/analysis 

protocols to ensure future 
comparability. 

Completeness 
(no QC element; 
addressed in data 
usability assessment) 

Completeness is a measure of the 
amount of valid data collected 
compared to the amount planned. 
Measurements are considered valid 
if they are unqualified or qualified 
as estimated data during validation. 
Field completeness is a measure of 
the number of samples collected 
versus the number of samples 
planned. Laboratory completeness 
is a measure of the number of valid 
measurements compared to the 
total number of measurements 
planned. 

Compare the number of 
valid measurements 
completed (samples 
collected or samples 
analyzed) with those 
established by the project’s 
quality criteria (data quality 
objectives or 
performance/acceptance 
criteria). 

If datasets do not meet the 
completeness objective: 
• Identify appropriate changes to 

data collection and/or analysis 
methods. 

• Identify quantifiable bias, if 
applicable. 

• Resample and/or reanalyze if 
needed. 

• Revise sampling/analysis 
protocols to ensure future 
completeness. 
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Table 2-1. Data Quality Indicators 
Data Quality 

Indicator 
(QC Element)a Definition 

Determination 
Methodologies Possible Corrective Actions 

Bias 
(equipment blanks, 
field transfer blanks 
[only with VOCs], 
full trip blanks, 
laboratory control 
samples, matrix 
spikes, and method 
blanks) 

Bias is the systematic or persistent 
distortion of a measurement 
process that causes error in one 
direction (e.g., the sample 
measurement is consistently lower 
than the sample’s true value). Bias 
can be introduced during sampling, 
analysis, and data evaluation. 
Analytical bias refers to deviation 
in one direction (i.e., high, low, or 
unknown) of the measured value 
from a known spiked amount. 

Sampling bias may be 
revealed by analysis of 
replicate samples. 
Analytical bias may be 
assessed by comparing a 
measured value in 
a sample of known 
concentration to an 
accepted reference value 
or by determining the 
recovery of a known 
amount of 
contaminant spiked into 
a sample (matrix spike). 

• For sampling bias: 
• Properly select and use sampling 

tools. 
• Institute correct sampling and 

subsampling practices to limit 
preferential selection or loss of 
sample media. 

• Use sample handling practices, 
including proper sample 
preservation, that limit the loss or 
gain of constituents to the sample 
media. 

• Identify flagged analytical data 
that are known to be affected by 
either sampling or analytical bias 
to indicate possible bias. 

• Ask laboratories that are known to 
generate biased data for a specific 
analyte to correct their methods to 
remove the bias as best as 
practicable. Otherwise, samples 
are sent to other laboratories for 
analysis. 

Sensitivity 
(no QC element; via 
method detection 
limit, practical 
quantitation limit, 
and relative percent 
difference) 

Sensitivity is an instrument or a 
method’s minimum concentration 
that can be reliably measured (i.e., 
instrument detection limit or limit 
of quantitation). 

Determine the minimum 
concentration or attribute to 
be measured by an 
instrument (instrument 
detection limit) or by 
a laboratory (limit of 
quantitation). 
The lower limit of 
quantitationb is the lowest 
level that can be routinely 
quantified and reported by 
a laboratory. 

If detection limits do not meet 
objective: 
• Request reanalysis or 

remeasurement using methods or 
analytical conditions that will 
meet required detection or limit of 
quantitation. 

• Qualify/reject the data before use. 

Note: Based on SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods Compendium (Chapter 1, July 2014). 
a. Acceptance criteria for QC elements are provided in Table 2-5. 
b. For purposes of this sampling and analysis plan, the lower limit of quantitation is interchangeable with the practical quantitation 
limit. 
QA = quality assurance  
QC = quality control 
VOC = volatile organic compound 

 

2.1.3 Method-Based Analysis 
Laboratory testing and reporting for the analytes described in Section 2.2.1 may include nontarget 
analytes that are part of the analytical method (i.e., method-based reporting). The nontarget analyte results 
reported by the laboratory as part of the method will be considered with those for the target analyte lists 
(Tables 1-2 and 1-3) and will be used to supplement expected future data collection activities. 
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Analytical performance requirements will be applicable to all analytes resulting from the method-based 
analysis process, including nondetects flagged as such by the laboratory. The practical quantitation limits 
(PQLs) for nontarget analytes are contractually established and presented in ECF-HANFORD-18-0058, 
Practical Quantitation Limits for Groundwater Environmental Samples. 

2.1.4 Sample Volume and Analytical Priority 
If sample volume is identified in the field to be insufficient to analyze for all analytes listed for a given 
sample interval, additional sample material may be collected. For example, if insufficient material is 
collected during the first attempt at collecting a soil sample, another attempt may be made immediately 
below the initially sampled interval.  

If the soil sample volume is insufficient to analyze for all analytes listed in Table 1-2, analysis will be 
performed according to analyte priority and available sample volume. In general, anions, cyanide (total), 
uranium (metal), iodine-129, technetium-99, and tritium are placed as the highest priority because they 
provide data on the key groundwater risk drivers and provide information. Other radionuclide analyses 
are typically of the next highest priority, followed by metals and organics.  

Insufficient groundwater sample volume is not considered to be a concern; however, pumping or bailing 
of water from a target sample location will continue until sufficient volume has been collected.  

If an insufficient volume is available to analyze all analytes in a laboratory (e.g., broken bottles during 
transit, incorrect preservation), additional material may be gathered for analysis if feasible. This may 
include using excess material collected for other analytes, or collecting new samples from excess material 
in the field if available. 

2.1.5 Special Training/Certification 
Workers receive a level of training that is commensurate with their responsibility for collecting and 
transporting samples and is compliant with applicable DOE orders and government regulations. The FWS 
(in coordination with line management) will ensure special training requirements for field personnel 
are met. 

Training has been instituted by the contractor management team to meet training and qualification 
programs that satisfy multiple training drivers imposed by applicable DOE, Code of Federal Regulations, 
and Washington Administrative Code requirements. 

Training records are maintained for each employee in an electronic training record database. 
The contractor’s training organization maintains the training records system. Line management confirms 
that an employee’s training is appropriate and up to date before performing fieldwork. 

2.1.6 Documentation and Records 
The OU project manager (or designee) is responsible for ensuring the current version of this SAI is being 
used and for providing any updates to field personnel. Version control is maintained by the administrative 
document control process. Table 2-2 defines the types of changes that may impact sampling and the 
associated approvals, notifications, and documentation requirements. 
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Table 2-2. Change Control for Sampling Projects 
Type of Change* Action Documentation 

Minor field change: A change that has 
no adverse effect on the technical 
adequacy of the sampling activity or the 
work schedule. 

The field personnel recognizing the need 
for a field change will consult with the 
OU project manager (or designee) 
before implementing the field change. 

Minor field changes will be documented 
in the field logbook. The logbook entry 
will include the field change, the 
reason for the field change, and the 
names and titles of those approving the 
field change. 

Minor change: A change to an 
approved sampling document that does 
not affect the overall intent of the 
document or associated schedule. 

The OU project manager will inform 
DOE-RL and the lead regulatory agency 
of the change. The lead regulatory 
agency determines if there is a need to 
revise the document. 

For minor changes, concurrence of 
DOE-RL and the lead regulatory agency 
will be documented in project managers’ 
meeting minutes or comparable forum. 

Revision necessary: Lead regulatory 
agency determines the change requires 
the approved sampling document to be 
updated. 

The OU project manager will inform 
DOE-RL and the lead regulatory agency 
of the change, and the sampling 
document is updated. 

Formal revision of the sampling 
document. 

References: DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Documents. 
Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order. 
Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan. 

*Consistent with DOE/RL-96-68 and Sections 9.3 and 12.4 in Ecology et al., 1989b. 
DOE-RL = U.S. Department of Energy, Richland Operations Office 
OU = operable unit 

 

Regarding minor field changes, the OU technical lead (in coordination with the soil and groundwater 
subject matter expert [SME]) will approve deviations from this SAI that do not have an adverse effect on 
the technical integrity or adequacy of the sampling activity. The following are examples of minor 
field changes: 

• During groundwater sampling, most groundwater samples will be pumped, although use of another 
method may be authorized by the OU technical lead. 

• The sample depths provided in this SAI are estimated based on known characterization data and 
geology collected from nearby wells. Therefore, adjustments to the sample depths are anticipated. 
The sample depths may be altered during drilling in consultation with the OU technical lead. 
Groundwater samples may not be collected before a minimum of three well casing volumes have 
been purged, water chemistry (e.g., temperature, pH, and conductivity) has stabilized (as discussed in 
Section 3.2.1), and turbidity is <5 NTUs (over three consecutive measurements unless approved by 
the OU technical lead). Note that one borehole volume is acceptable if water chemistry has stabilized 
over three consecutive measurements for depth-discrete groundwater samples collected during 
drilling. For low-flow sampling in a completed well, field parameter stabilization is also required but 
there are no minimum purge volume requirements.  

Regarding minor changes, the OU technical lead (in coordination with the soil and groundwater SME) 
will consult with DOE-RL and the lead regulatory agency when deviations from this SAI do not affect 
the overall intent of the plan.  
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The following are examples of minor changes: 

• Changing the type of sample being collected (e.g., collecting continuous grab samples instead of 
continuous cores) 

• Selecting a different well construction material and/or well design 

• During sampling, if insufficient material is recovered or a split-spoon sampler is overdriven, 
then (when feasible) additional sample material will be collected (as needed) before advancing the 
borehole. If it is not possible to collect sufficient sample volume and perform all of the analyses, then 
DOE-RL and the lead regulatory agency will be consulted to concur on a path forward 

The OU technical lead (in coordination with the soil and groundwater SME) will inform DOE-RL and the 
lead regulatory agency in a timely manner of deviations from this SAI that affect the overall intent and 
schedule and may require revision to the approved plan. 

Logbooks are required for sampling field activities. The logbook must be identified with a unique project 
name and number. Only authorized individuals may make entries into the logbooks. Logbooks will be 
controlled in accordance with internal work requirements and processes. Data forms are also required for 
field activities and will be controlled in accordance with internal work requirements and processes. 

The FWS and SMR are responsible for ensuring the field instructions are maintained and aligned with any 
revisions or approved changes to this SAI. The SMR will ensure any deviations from this SAI are 
reflected in revised field sampling documents for the samplers and the analytical laboratory. The FWS 
will ensure deviations from this SAI or problems encountered in the field are documented appropriately 
(e.g., in the field logbook). 

The OU project manager, FWS, or designee is responsible for communicating field corrective 
action requirements and ensuring that immediate corrective actions are applied to field activities. 
The OU project manager is also responsible for ensuring project files are appropriately set up and 
maintained. The project files will contain project records or references to their storage locations. 
Project files may include the following information: 

• Operational records and logbooks 
• Data forms 
• Global positioning system data (a copy will be provided to SMR) 
• Inspection or assessment reports and corrective action reports 
• Field summary reports 
• Interim progress reports 
• Final reports 
• Photographs 

The following records are managed and maintained by SMR: 

• Completed field sampling logbooks 
• Field and analytical data 
• Completed chain-of-custody forms 
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• Sample receipt records 
• Laboratory data packages 
• Analytical data verification and validation reports  

Convenience copies of laboratory analytical results are maintained in the HEIS database. Records are 
stored electronically (e.g., in the managed records area of the Integrated Document Management System). 
Documentation and records, regardless of medium or format, are controlled in accordance with internal 
work processes. Records required by the Tri-Party Agreement (Ecology et al., 1989a) will be managed 
per Tri-Party Agreement requirements. 

2.2 Data Generation and Acquisition 
This section addresses data generation and acquisition to ensure the project’s sampling measurement and 
analysis, data collection and generation, data handling methods, and QA/QC activities are appropriate and 
documented. Requirements for instrument calibration and maintenance, supply inspections, and data 
management are also addressed. 

2.2.1 Analytical Methods Requirements 
Table 2-3 provides information regarding analytical method requirements for samples collected, including 
PQLs for target analytes. Target and nontarget analyte PQLs are found in ECF-HANFORD-18-0058. 
Updated EPA methods and nationally recognized standard methods may be substituted for the analytical 
methods identified in Table 2-3 to follow changed requirements in the method update. The new method 
must achieve project data quality objectives as well as or better than the replaced method.  

2.2.2 Field Analytical Methods 
Field screening and survey data will be measured in accordance with HASQARD requirements 
(DOE/RL-96-68). Field analytical methods are performed in accordance with manufacturers’ manuals and 
contractor procedures. Table 2-3 provides the parameters for field measurements. 

Table 2-3. Performance Requirements for Soil and Water Analysis 

Constituent/Parameter CAS Number Analytical Methoda, b 

PQL for 
Water 

(µg/L)c,d 

PQL for 
Soil 

(µg/kg)e 

General Chemistry Parameters  

pH pH 150.1 N/A N/A 

Bromide 24959-67-9 300 or 9056 -- 12,500 

Chloride 16887-00-6 300 or 9056 400 55,000 

Fluoride 16984-48-8 300 or 9056 -- 25,000 

Hexavalent chromium 18540-29-9 7196 10.5 500 

Nitrate 14797-55-8 300 or 9056 525 12,500 

Nitrite 14797-65-0 300 or 9056 525 12,500 

Phosphate 14265-44-2 300 or 9056 -- 5,000 

Sulfate 14808-79-8 300 or 9056 1,050 27,500 

Sulfide 18496-25-8 376.1 or SM4500-S 2,100 -- 

Ammonia 7664-41-7 350.1 -- 500 
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Table 2-3. Performance Requirements for Soil and Water Analysis 

Constituent/Parameter CAS Number Analytical Methoda, b 

PQL for 
Water 

(µg/L)c,d 

PQL for 
Soil 

(µg/kg)e 

Cyanide (total) 57-12-5 9012 or 9014 10.5 1,000 

Cyanide (free) -- 9014 4 -- 

Total organic carbon TOC/7440-44-0 9060 1,050 100,000 

Metals 

Aluminum 7429-90-5 6020 -- 5,000 

Antimony 7440-36-0 6020 -- 500 

Arsenic 7440-38-2 6020 -- 1,000 

Barium 7440-39-3 6020 -- 2,000 

Beryllium 7440-41-7 6020 -- 200 

Bismuth 7440-69-9 6020 -- 2,000 

Boron 7440-42-8 6020 -- 5,000 

Cadmium 7440-43-9 6020 -- 200 

Calcium 7440-72-2 6010 1,050 100,000 

Chromium 7440-47-3 6020 -- 1,000 

Cobalt 7440-48-4 6020 -- 400 

Copper 7440-50-8 6020 -- 1,000 

Iron 7439-89-6 6010 -- 25,000 

Lead 7439-92-1 6020 -- 300 

Lithium 7439-93-2 6020 -- 1,000 

Magnesium 7439-95-4 6010 1,050 100,000 

Manganese 7439-96-5 6020 -- 1,000 

Molybdenum 7439-98-7 6020 -- 500 

Nickel 7440-02-0 6020 -- 500 

Selenium 7782-49-2 6020 -- 500 

Silver 7440-22-4 6020 -- 200 

Strontium 7440-24-6 6020 -- 500 

Thallium 7440-28-0 6020 -- 200 

Uranium 7440-61-1 6020 1.05 150 

Vanadium 7440-62-2 6010 -- 1,000 

Zinc 7440-66-6 6010 -- 5,000 

Mercury 7439-97-6 7471 -- 200 

Phosphorous 7723-14-0 6010 -- 262.5 

Potassium 7440-09-7 6010 -- 5250 

Silicon 7440-21-3 6010 -- 525 
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Table 2-3. Performance Requirements for Soil and Water Analysis 

Constituent/Parameter CAS Number Analytical Methoda, b 

PQL for 
Water 

(µg/L)c,d 

PQL for 
Soil 

(µg/kg)e 

Sodium 7440-23-5 6010 -- 1050 

Sulfur 7704-34-9 6010 -- 200,000 

Thorium 7440-29-1 6020 -- 200 

Tin 7440-31-5 6010/6020 -- 10,000/500 

Zirconium 7440-67-7 6020 -- 1,000 

Semivolatile Organics and Other Organics 

Bis(2-ethylhexyl) phthalate 117-81-7 8270 -- 333 

Tributyl phosphate 126-73-8 8270 -- 333 

Radionuclides 

Am-241 14596-10-2 Alpha energy analysis -- 1 pCi/g 

C-14 14762-75-5 Liquid scintillation counting -- 5 pCi/g 

Cs-137 10045-97-3 Gamma energy analysis -- 0.1 pCi/g 

Co-60 10198-40-0 Gamma energy analysis -- 0.1 pCi/g 

Cu-242 15510-73-3 -- -- -- 

Cu-243 15757-87-6 Gamma energy analysis -- 0.1 pCi/g 

Cu-244 13981-15-2 Gamma energy analysis -- 0.1 pCi/g 

Eu-152 14683-23-9 Gamma energy analysis -- 0.1 pCi/g 

Eu-154 15585-10-1 Gamma energy analysis -- 0.1 pCi/g 

Eu-155 14391-16-3 Gamma energy analysis -- 0.1 pCi/g 

I-129 15046-84-1 
Low-energy gamma 

spectroscopy or liquid 
scintillation counter 

1 pCi/L 
(Low-level) 2 pCi/g 

Ni-63 13981-37-8 Liquid scintillation counting -- 10 pCi/g 

Np-237 13994-20-2 Alpha energy analysis -- 1 pCi/g 

Pu-238 13981-16-3 Alpha energy analysis -- 1 pCi/g 

Pu-239/240 Pu-239/240 Alpha energy analysis -- 1 pCi/g 

Pu-241 14119-32-5 Liquid scintillation counting -- 15 pCi/g 

Ra-226 13982-62-3 
Lucas cell  

(EPA Method 903.1 or 
equivalent) 

-- N/Af 

Sb-125 14234-35-6 Gamma energy analysis -- N/Ag 

Se-79 15758-45-9 Liquid scintillation counting -- 1 pCi/g 

Sr-90 10098-97-2 Gas proportional counting -- 2 pCi/g 

Tc-99 14133-76-7 Liquid scintillation counting 50 pCi/L 5 pCi/g 

Th-232 N/A Alpha energy analysis -- 1 pCi/g 
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Table 2-3. Performance Requirements for Soil and Water Analysis 

Constituent/Parameter CAS Number Analytical Methoda, b 

PQL for 
Water 

(µg/L)c,d 

PQL for 
Soil 

(µg/kg)e 

Th-234 15065-10-8 Alpha energy analysis -- 1 pCi/g 

Tritium 10028-17-8 Liquid scintillation counting 700 pCi/L 30 pCi/g 

U-233/234 U-233/234 Alpha energy analysis -- 1 pCi/g 

U-235 15117-96-1 Alpha energy analysis -- 1 pCi/g 

U-238 U-238 Alpha energy analysis -- 1 pCi/g 

Field Screening 

Radiological screening 
by radiological control 
technician 

N/A Field measurement 
instrument/meter N/A N/A 

pH N/A Field measurement 
instrument/meter 

N/A N/A 

Specific conductance N/A Field measurement 
instrument/meter 

N/A N/A 

Temperature N/A Field measurement 
instrument/meter 

N/A N/A 

Turbidity N/A Field measurement 
instrument/meter 

N/A N/A 

Notes: Complete reference citations are provided in Chapter 7. 
Analytical methods and PQLs provided in this table do not represent EPA requirements but are intended solely as guidance. 
a. EPA Methods 300.0 and 335.4 are provided in EPA/600/R-93/100, Methods for the Determination of Inorganic Substances in 
Environmental Samples. EPA Methods 150.1, 310.1, and 350.1 are provided in EPA/600/4-79/020, Methods for Chemical Analysis of 
Water and Wastes. Four-digit EPA methods are provided in SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods Compendium. Standard methods are provided in APHA/AWWA/WEF, Standard Methods for the Examination of Water and 
Wastewater (current revision). Equivalent methods may be substituted. 
b. Water sampling field measurement analytical methods are provided in Table 1-5. 
c. A PQL is listed only for groundwater constituents for which analysis is required. 
d. Required PQLs are specified in contracts with analytical laboratories. Actual practical quantitation limits vary by laboratory and 
may be lower. Method detection limits are three to five times lower than quantitation limits. For radionuclides, values in this column 
are the required minimum detectable concentrations in pCi/L for water and pCi/g for soil or other media. 
e. PQL values are taken from DOE/RL-2004-60, Appendix A. Some values have been updated to reflect current laboratory standards. 
f. No PQL available. Suggested minimum detection concentration of 1 pCi/g. 
g. No PQL available. Suggested minimum detection concentration of 0.3 pCi/g. 

CAS = Chemical Abstracts Service 
EPA = U.S. Environmental Protection Agency  
N/A = not applicable 

PQL = practical quantitation limit 
TOC = total organic carbon 
 

 

2.2.3 Quality Control Requirements 
Field QC samples will be collected to evaluate the potential for cross contamination and provide 
information pertinent to sampling variability. Laboratory QC samples estimate the precision, accuracy, 
bias, and matrix effects of the analytical data. Table 2-4 summarizes the field and laboratory batch QC 
samples and their typical frequencies.  



SGW-68631, REV. 0 

2-15 

Acceptance criteria for field and laboratory QC are provided in Table 2-5. Data will be qualified and 
flagged in the HEIS database, as appropriate. Samples are analyzed within the preservation and holding 
times provided in Table 2-6. 

The environmental analytical laboratories contracted to Central Plateau Cleanup Company maintain 
internal QA and QC programs. Additional QC measures include laboratory audits and participation in 
nationally based performance evaluation studies. 

Table 2-4. QC Samples 
Sample Type Primary Characteristics Evaluated Frequency 

Field QC 

Equipment blank Contamination from nondedicated 
sampling equipment 

1 in 20 samples when nondedicated 
sampling equipment is useda 

Full trip blank Contamination from containers, preservative 
reagents, storage, or transportation 

1 per 20 samples 

Field transfer blank  Contamination from sampling site One each day VOCs are sampled for 
analysis VOAs only; additional field 
transfer blanks are collected if VOC 
samples are acquired on the same day for 
multiple laboratories  

Field duplicate samples  Reproducibility and sampling precision 1 in 20 samples 

Field split samples  Interlaboratory comparability As needed  

Laboratory Batch QCb 

Carrier Recovery and yield Added to each sample and QC samplec 

Method blanks Laboratory contamination One per analytical batchc 

Laboratory sample duplicate Laboratory reproducibility and precision One per analytical batchc 

Matrix spikes  Matrix effect and laboratory accuracy One per analytical batchc 

Matrix spike duplicate Laboratory reproducibility, and method 
accuracy and precision 

One per analytical batchc 

Surrogates  Recovery and yield for organic compounds Added to each sample and QC 

Tracers Recovery and yield Added to each sample and QC 

Laboratory control  Method accuracy One per analytical batchc 

Note: Information in this table does not represent U.S. Environmental Protection Agency or Washington State Department of Ecology 
requirements and is intended solely as guidance. 
a. Vendor-provided borehole equipment is considered dedicated equipment, and equipment blanks are not typically acquired in this 
instance. 
b. A batch is a group of up to 20 samples that behave similarly with respect to the sampling or testing procedures being used and are 
processed as a unit. Batching across projects is allowed for similar matrices (e.g., Hanford Site groundwater). 
c. Unless not required by, or different frequency is called out in, laboratory analysis method. 
QC = quality control 
VOA = volatile organic analysis 
VOC =  volatile organic compound 
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Table 2-5. Field and Laboratory QC Elements and Acceptance Criteria 

Analyte QC Element 
Acceptance Criteria 

Corrective Action 
Water Soil 

General Chemistry Parameters and Anions 

Ammonia 

MB <MDL 
<5% Sample concentration Flag with “C” 

LCS 80% – 120% Recovery Flag with “O”b 

DUPc or MS/MSDd N/A ≤35% RPD Review datae 

MS/MSDd 75% – 125% Recovery Flag with “N” 

EB, FTB <MDL 
<5% Sample concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

Anions by IC 

MB <MDL 
<5% Sample concentration Flag with “C” 

LCS 80% – 120% Recovery Flag with “O”b 

DUPc or MS/MSDd ≤20% RPD ≤35% RPD Review datae 

MS/MSDd 75% – 125% Recovery Flag with “N” 

EB, FTB <MDL 
<5% Sample concentration Flag with “Q” 

Field duplicatec ≤20% RPD --f Review datae 

Cyanide (total) 

MB <MDL 
<5% Sample concentration Flag with “C” 

LCS 80% – 120% Recovery Flag with “O”b 

DUPc or MS/MSDd ≤20% RPD ≤35% RPD Review datae 

MS/MSDd 75% – 125% Recovery Flag with “N” 

EB, FTB <MDL 
<5% Sample concentration Flag with “Q” 

Field duplicatec /  
Field split ≤20% RPD --f Review datae 

Free cyanide 

MB 
<MDL 

<5% Sample 
concentration 

N/A Flag with “C” 

LCS 80% – 120% Recovery N/A Flag with “O”b 

DUPc or MS/MSDd ≤20% RPD N/A Review datae 

MS/MSDd 75% – 125% Recovery N/A Flag with “N” 

EB, FTB 
<MDL 

<5% Sample 
concentration 

N/A Flag with “Q” 

Field duplicatec /  
Field split ≤20% RPD N/A Review datae 
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Table 2-5. Field and Laboratory QC Elements and Acceptance Criteria 

Analyte QC Element 
Acceptance Criteria 

Corrective Action 
Water Soil 

Hexavalent chromium 

MB <MDL 
<5% Sample concentration Flag with “C” 

LCS 80% – 120% Recovery Flag with “O”b 

DUPc or MS/MSDd N/A ≤35% RPD Review datae 

MS/MSDd 75% – 125% Recovery 75%-125% recovery 

EB, FTB <MDL 
<5% Sample concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

Metals 

ICP/AES and  
ICP/MS metals 

MB <MDL 
<5% Sample concentration Flag with “C” 

LCS 80% – 120% Recovery Flag with “O”b 

DUPc or MS/MSDd ≤20% RPD ≤35% RPD Review datae 

MS/MSDd 75% – 125% Recovery Flag with “N” 

EB, FTB <MDL 
<5% Sample concentration Flag with “Q” 

Field duplicatec ≤20% RPD --f Review datae 

Mercury by cold-vapor 
atomic absorption 

MB <MDL 
<5% Sample concentration Flag with “C” 

LCS 80% – 120% Recovery Flag with “O”b 

DUPc or MS/MSDd N/A ≤35% RPD Review datae 

MS/MSDd 75% – 125% Recovery Flag with “N” 

EB, FTB <MDL 
<5% Sample concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

Semivolatile Organic Compounds and Total Petroleum Hydrocarbons 

Semivolatile organics 
by GC/MS 

MB <MDLg 
<5% Sample concentration Flag with “B” 

LCS 70% – 130% Recovery or % recovery 
statistically derivedh Flag with “O”b 

DUPc or MS/MSDd N/A ≤30% RPD Review datae 

MS/MSDd % Recovery statistically derivedh Flag with “T” 

SUR N/A % Recovery statistically  
derivedh Review datae 

EB, FTB <MDLg 
<5% Sample concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Table 2-5. Field and Laboratory QC Elements and Acceptance Criteria 

Analyte QC Element 
Acceptance Criteria 

Corrective Action 
Water Soil 

Radiological Parameters 

AEA (neptunium, 
thorium, uranium, 
plutonium, americium, 
curium) 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc N/A ≤30% RPD Review datae 

Tracer 30% – 105% Recovery Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

C-14 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc N/A ≤30% RPD Review datae 

MS 75% – 125% Recovery Flag with “N” 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

GEA (cesium, cobalt, 
europium isotopics) 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc N/A ≤30% RPD Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec N/A --f Review datad 

I-129 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limith Flag with “O”b 

DUPc ≤20% RPD ≤30% RPD Review datae 

Carrier 40% – 110% Recovery Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec ≤20% RPD --f Review datae 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Table 2-5. Field and Laboratory QC Elements and Acceptance Criteria 

Analyte QC Element 
Acceptance Criteria 

Corrective Action 
Water Soil 

Ni-63 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc N/A ≤30% RPD Review datae 

MS 75% – 125% Recovery Review datae 

Carrier 40% – 110% Recovery Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

Plutonium-241 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc N/A ≤30% RPD Review datae 

Tracer 30% – 105% Recovery Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

Ra-226 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc ≤20% RPD ≤30% RPD Review datae 

Tracer 30% – 105% Recovery Review datae 

Carrier 40% – 110% Recovery Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec ≤20% RPD --f Review datae 

Se-79 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

DUPc N/A ≤30% RPD Review datae 

Carrier 40% – 110% Recovery Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec N/A --f Review datae 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Table 2-5. Field and Laboratory QC Elements and Acceptance Criteria 

Analyte QC Element 
Acceptance Criteria 

Corrective Action 
Water Soil 

Sr-90 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc ≤20% RPD ≤30% RPD Review datae 

Tracer 30% – 105% Recovery Review datae 

Carrier 40% – 110% Recovery Review datae 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec ≤20% RPD --f Review datae 

Tc-99 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limitsh Flag with “O”b 

DUPc ≤20% RPD ≤30% RPD Review datae 

MS 75% – 125% Recovery Flag with “N” 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec ≤20% RPD --f Review datae 

Tritium 

MB <MDC 
<5% Sample activity concentration Flag with “B” 

LCS 80% – 120% Recovery or statistically 
derived limith Flag with “O”b 

DUPc ≤20% RPD ≤30% RPD Review datae 

MS 75% – 125% Recovery Flag with “N” 

EB, FTB <MDC 
<5% Sample activity concentration Flag with “Q” 

Field duplicatec ≤20% RPD --f Review datae 

I 

I 

I 

I 

I 

I 

I 
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Table 2-5. Field and Laboratory QC Elements and Acceptance Criteria 

Analyte QC Element 
Acceptance Criteria 

Corrective Action 
Water Soil 

Notes: The information in this table does not represent U.S. Environmental Protection Agency requirements and is intended solely 
as guidance. 
Table 2-3 provides a list of the constituent and analytical methods. 
a. Acceptance criteria listed for analytes/analyte classes and matrix combinations for which sample analyses are required. 
b. The reporting laboratory will apply the “O” flag with SMR concurrence. 
c. Applies when at least one result is greater than the laboratory practical quantitation limit (chemical analyses) or greater than five times 
the MDC (radiochemical analyses). 
d. Either a DUP or an MS/MSD is to be analyzed to determine measurement precision (if there is insufficient sample volume, an LCS 
duplicate is analyzed with the acceptance criteria defaulting to the <20% RPD criteria [water] or <30% RPD criteria [soil]). 
e. After review, corrective actions are determined on a case-by-case basis. Corrective actions may include a laboratory recheck or data 
flagging. 
f. A field duplicate RPD for soils is not recommended because of possible soil matrix heterogeneity effects. 
g. For the common laboratory contaminants acetone, methylene chloride, 2-butanone, toluene, and phthalate esters, the acceptance 
criteria are less than five times the MDLs. 
h. Laboratory-determined, statistically derived control limits based on historical data are used here. Control limits are reported with the 
data. 

AEA = alpha energy analysis 
DUP = laboratory sample duplicate 
EB = equipment blank 
FTB = full trip blank 
GC/MS = gas chromatography/mass spectrometry 
GEA = gamma energy analysis 
IC = ion chromatography 
ICP/AES = inductively coupled plasma/atomic 

emission spectroscopy 
ICP/MS = inductively coupled plasma/mass spectrometry 
LCS = laboratory control sample 

MB = method blank  
MDC = minimum detectable concentration 
MDL = method detection limit 
MS = matrix spike 
MSD = matrix spike duplicate 
N/A = not applicable 
QC = quality control 
RPD = relative percent difference 
SMR = Sample Management and Reporting 
SUR = surrogate 
 

Data flags: 
B, C = Possible laboratory contamination; analyte was detected in the associated MB (laboratory applied). The “B” flag 

is used for organic analytes. The “C” flag is used for general chemical and inorganic analytes.  
O =  Result may be biased; associated LCS result was outside the acceptance limits (laboratory applied). 
N =  Result may be biased; associated MS result was outside the acceptance limits (except GC/MS) (laboratory 

applied). 
T  = Result may be biased; associated MS result was outside the acceptance limits (GC/MS only) (laboratory 

applied). 
Q = Problem with associated field QC blank; results were out of limits (SMR review). 

 

2.2.3.1 Field Quality Control Samples 
Field QC samples are collected to evaluate the potential for cross-contamination and provide information 
pertinent to field sampling variability and laboratory performance to help ensure reliable data are 
obtained. Field QC samples include field duplicates, field split samples, and three types of field blanks 
(e.g., equipment blanks, full trip blanks [FTBs], and field transfer blanks [FXRs]).  

I 
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High-purity deionized water is the preferred blank matrix when water-based samples are collected, and 
silica sand is typically used for the field blank when soil or other solid samples are acquired.3 The QC 
sample definitions and their required frequency for collection are described as follows: 

• Field duplicates: Independent samples collected as close as possible to the same time and same 
location as the scheduled sample and intended to be identical. Field duplicates are placed in separate 
sample containers and analyzed independently. Field duplicates are used to determine precision for 
both sampling and laboratory measurements.  

• Field splits: Two samples collected as close as possible to the same time and same location and 
intended to be identical. Field splits will be stored in separate containers and analyzed by different 
laboratories for the same analytes. Field splits are interlaboratory comparison samples used to 
evaluate comparability between laboratories. 

• Equipment blanks: High-purity water or silica sand (as appropriate) is passed through or poured 
over decontaminated sampling equipment identical to the sample set collected and placed in sample 
containers, as identified on the sample authorization form. Equipment blank sample bottles are 
placed in the storage containers with samples from the associated sampling event and are analyzed 
for the same constituents as samples from the sampling event. Equipment blanks are used to 
evaluate decontamination process effectiveness; these samples are not required for disposable 
sampling equipment. 

• Full trip blanks: Bottles prepared by the sampling team before traveling to the sampling site. 
The preserved bottle set is either for volatile organic analysis only or identical to the set that will be 
collected in the field. It is filled with high-purity water or silica sand (as appropriate), and the bottles 
are sealed and transported (unopened) to the field in the same storage containers used for samples 
collected that day. Collected FTBs are typically analyzed for the same constituents as the samples 
from the associated sampling event. FTBs are used to evaluate potential sample contamination from 
the sample bottles, preservative, handling, storage, and transportation. 

• Field transfer blanks: FXRs are used to document possible contamination during field acquisition of 
volatile organic compound samples. FXRs are sample bottles (already containing any required sample 
preservative) filled at the sample collection site with high-purity deionized water or silica sand (as 
appropriate). The blank is sealed at the sampling site and becomes part of the sample set sent to 
the laboratory.  

2.2.3.2 Laboratory QC Samples 
Internal QA/QC programs are maintained by laboratories used by the project. Laboratory QA includes 
a comprehensive QC program that uses laboratory control samples, laboratory sample duplicates, matrix 
spikes, matrix spike duplicates, and method blanks (MBs). The QC analyses are required by EPA 
methods (e.g., those in SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods 
Compendium [current update]) and will be run at the frequency specified in the respective references 
unless superseded by agreement. The QC checks outside of control limits are documented in analytical 
laboratory reports during assessments of data usability (if performed). Table 2-4 lists the laboratory QC 
checks and their typical frequencies. Table 2-5 shows the acceptance criteria.  

 
3 Reagent water is high-purity water generally defined as water that has been distilled, deionized, or treated with any 
combination of distillation, deionization, reverse osmosis, activated carbon filtration, ion exchange, particulate 
filtration, or other polishing techniques (HASQARD [DOE/RL-96-68]). 
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Descriptions of the various types of laboratory QC samples are as follows: 

• Carrier: A known quantity of nonradioactive isotope that is expected to behave similarly and is 
added to an aliquot of sample. Sample results are generally corrected based on carrier recovery. 

• Laboratory control sample: A control matrix (e.g., reagent water) spiked with analytes representing 
the target analytes or certified reference material used to evaluate laboratory accuracy. 

• Laboratory sample duplicate: An intralaboratory replicate sample that is used to evaluate the 
precision of a method in a given sample matrix. 

• Matrix spike: An aliquot of a sample spiked with a known concentration of target analyte(s). 
The matrix spike is used to assess the bias of a method in a given sample matrix. Spiking occurs 
before sample preparation and analysis. 

• Matrix spike duplicate: A replicate spiked aliquot of a sample that is subjected to the entire sample 
preparation and analytical process. Matrix spike duplicate results are used to determine the bias and 
precision of a method in a given sample matrix. 

• Method blank: An analyte-free matrix to which the same reagents are added in the same volumes or 
proportions as used in the sample processing. The MB is carried through the sample preparation and 
analytical procedure and is used to quantify contamination resulting from the analytical process.  

• Surrogate: A compound added to every sample in the analysis batch (field samples and QC samples) 
before preparation. Surrogates (SURs) are typically similar in chemical composition to the analyte 
being determined, but they are not normally encountered. SURs are expected to respond to the 
preparation and measurement systems in a manner similar to the analytes of interest. Because SURs 
are added to every standard, sample, and QC sample, they are used to evaluate overall method 
performance in a given matrix. SURs are used only in organic analyses. 

• Tracer: A known quantity of a radioactive isotope that is different from that of the isotope of interest 
but is expected to behave similarly and is generally added to an aliquot of sample before the sample 
preparation step. A tracer does not chemically interfere with the target radioisotope during 
radiochemical preparation, separation, and counting. Sample results are generally corrected based on 
tracer recovery. 

Laboratories are required to analyze samples within the holding times specified in Table 2-6. In some 
instances, constituents in the samples not analyzed within the holding times may be compromised by 
volatilization, decomposition, or by other chemical changes. Data from samples analyzed outside of the 
holding times are flagged in the HEIS database with an “H.”  
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Table 2-6. Holding Time and Preservation Guidelines for Laboratory Analytes 

Constituent/ 
Parametera 

Preservationb 

Holding Time Water Soil 

Anions and Metals 

Chloride, fluoride, sulfate, 
bromide Cool ≤6°C Cool ≤6°C 

Water: 28 days 
Soil: 28 days before extraction/ 
28 days after extraction 

Nitrate, nitrite, phosphate Store ≤6°C Store ≤6°C 
Water: 48 hours 
Soil: 28 days before extraction/ 
48 hours after extraction 

Metals HNO3 to pH <2 None 6 months 

Total organic carbon 
HCl or H2SO4 to pH<2  

Cool ≤6°C 
Cool ≤6°C 28 days 

Ammonia -- None 28 days 

Hexavalent chromium -- Store ≤6°C 
Water: 24 hours 
Soil: 30 days before extraction/ 
24 hours after extraction 

Mercury -- None 28 days 

Cyanide (total) NaOH to pH ≥12, Store 
≤6°C Store ≤6°C 

14 days (water) 
14 days before/14 days after extraction 
(soil) 

Cyanide (free) NaOH to pH ≥12  
Cool ≤6°C -- 14 days 

Organics 

Semivolatile organics -- Store ≤6°C 14 days before extraction/40 days 
after extraction 

Radionuclides 

Am-241 -- Per laboratory method 6 months 

Curium-243/244 -- Per laboratory method 6 months 

C-14 -- Per laboratory method 6 months 

Antimony-125 -- Per laboratory method 6 months 

Cs-137 -- Per laboratory method 6 months 

Co-60 -- Per laboratory method 6 months 

Eu-152 -- Per laboratory method 6 months 

Eu-154 -- Per laboratory method 6 months 

Eu-155 -- Per laboratory method 6 months 

I-129 Per laboratory method Per laboratory method 6 months 

Ni-63 -- Per laboratory method 6 months 

Np-237 -- Per laboratory method 6 months 

Pu-238 -- Per laboratory method 6 months 

Pu-239/240 -- Per laboratory method 6 months 
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Table 2-6. Holding Time and Preservation Guidelines for Laboratory Analytes 

Constituent/ 
Parametera 

Preservationb 

Holding Time Water Soil 

Pu-241 -- Per laboratory method 6 months 

Se-79 -- Per laboratory method 6 months 

Sr-90 -- Per laboratory method 6 months 

Ra-226 -- Per laboratory method 6 months 

Thorium-232 -- Per laboratory method 6 months 

Tc-99 Per laboratory method Per laboratory method 6 months 

Tritium Per laboratory method Per laboratory method 6 months 

U-233/234 -- Per laboratory method 6 months 

U-235 -- Per laboratory method 6 months 

U-238 -- Per laboratory method 6 months 

Note: Holding times and preservation methods depend on the constituents and are consistent with EPA guidance and approved 
analytical methods. The information in this table does not represent EPA requirements but is intended solely as guidance.  
-- Indicates that preservation is not required because the constituent will not be analyzed. 
a. Table 2-3 provides a list of constituents and analytical methods. 
b. For preservation identified as stored at ≤6°C, the sample should be protected against freezing unless it is known that freezing will 
not impact the sample integrity.  
EPA = U.S. Environmental Protection Agency 

 
2.2.4 Sample Preservation and Holding Times 
Samples are preserved and analyzed within the holding times provided in Table 2-6. Holding times and 
preservation methods depend on the constituent and are consistent with EPA guidance and approved 
analytical methods. Due to the time lag that occurs when samples are transported from the field to an 
analytical laboratory, sample preservation may be necessary to maintain the integrity of the samples. 
Furthermore, in some instances, constituents in the samples not analyzed within the holding times may be 
compromised by volatilization, decomposition, chemical changes, or biological activity. Data from 
samples analyzed outside of the holding times are flagged in the HEIS database with an “H.” 

2.2.5 Measurement Equipment 
Each measuring equipment user is responsible for ensuring the equipment is functioning as expected, 
properly handled, and properly calibrated at required frequencies in accordance with methods governing 
control of the equipment. Onsite environmental instrument testing, inspection, calibration, and 
maintenance will be recorded in accordance with approved methods. Field screening instruments will 
be used, maintained, and calibrated in accordance with the manufacturers’ specifications and other 
approved methods. 

Decontamination of sampling equipment is described in Section 3.3.1. 

2.2.6 Instrument and Equipment Testing, Inspection, and Maintenance 
Collection, measurement, and testing equipment should meet applicable standards or have been evaluated 
as acceptable and valid in accordance with instrument-specific methods, requirements, and specifications. 
Software applications will be acceptance tested before use in the field. 
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Measurement and testing equipment used in the field will be subjected to preventive maintenance 
measures to minimize downtime. Measurement and test equipment used in the field includes, but is not 
limited to, analytical balances, pH meters, and thermometers. Laboratory equipment will be maintained 
and calibrated in accordance with the subcontract laboratory’s plan and in a manner consistent with 
HASQARD requirements (DOE/RL-96-68). Maintenance requirements (e.g., documentation of routine 
maintenance) will be specified in the individual subcontract laboratory and SMR and FSO operating 
protocols, as appropriate.  

Measurement and testing equipment used for activities affecting quality is maintained in accordance with 
company procedures or HASQARD (DOE/RL-96-68) Volumes 3 and 4, as appropriate. 

The following are maintenance activity requirements: 

• Periodic preventive and corrective maintenance of measurement and testing equipment shall be 
performed to ensure availability and satisfactory performance of the systems. 

• Instrument maintenance shall be documented (i.e., including the date and signatures [or initials] of 
personnel who performed the maintenance). 

• Routine inspections recommended by the manufacturer are performed before instrument operations. 

• The frequency and interval of these inspections is established based on the manufacturer’s 
recommendations. 

• Equipment will be maintained using a documented process to ensure continuing data quality and 
process capability. 

• Equipment will be maintained using a documented process to ensure continuing data quality and 
process capability. 

The Industrial Hygiene Equipment Laboratory is responsible for procuring, maintaining, and calibrating 
industrial hygiene sampling and monitoring equipment used in support of sampling. Radiological 
instrumentation is purchased, maintained, and calibrated by the Hanford Site services contractor. 

Laboratory equipment will be maintained and calibrated in accordance with the subcontract laboratory’s 
QA plan in a manner consistent with HASQARD requirements (DOE/RL-96-68). Maintenance 
requirements (e.g., documentation of routine maintenance) will be specified in the individual subcontract 
laboratory and SMR and FSO operating protocols, as appropriate. 

2.2.7 Instrument/Equipment Calibration and Frequency 
Section 3.5 discusses field equipment calibration. Analytical laboratory instruments will be calibrated in 
accordance with the subcontract laboratory’s QA plan and HASQARD requirements (DOE/RL-96-68). 

Calibration of subcontract laboratory analytical equipment (e.g., gas chromatograph, spectrophotometer, 
and pH meter) is performed in accordance with HASQARD (DOE/RL-96-68), Volumes 3 and 4, 
DoD/DOE, 2021, or the manufacturer’s procedures for calibration. The equipment will be uniquely 
identified and traceable to its calibration data. 

2.2.8 Inspection and Acceptance of Supplies and Consumables 
Consumables, supplies, and reagents will be reviewed in accordance with SW-846 requirements and will 
be appropriate for their use. Supplies and consumables used in support of sampling and analysis activities 
are procured in accordance with internal work requirements and processes.  
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Responsibilities and interfaces necessary to ensure that items procured or acquired for the contractor meet 
the specific technical and quality requirements must be in place. The procurement system ensures that 
purchased items comply with applicable procurement specifications. Supplies and consumables are 
checked and accepted by users before use. 

2.2.9 Nondirect Measurements 
Data obtained from sources such as computer databases, programs, literature files, and historical 
databases will be technically reviewed to the same extent as data generated as part of any sampling and 
analysis QA/QC effort. Data used in evaluations will be identified by data source. 

2.2.10 Data Management 
The SMR group, in coordination with the OU project manager, is responsible for ensuring that analytical 
data are appropriately reviewed, managed, and stored in accordance with applicable programmatic 
requirements governing data management methods. 

Electronic data access, when appropriate, will be through a Hanford Site database (e.g., HEIS). 
The Central Plateau Cleanup Company Environmental Data Integration group is responsible for the 
management and configuration of environmental databases and software applications. Where electronic 
data are not available, hard copies will be provided in accordance with Section 9.6 of the Tri-Party 
Agreement Action Plan (Ecology et al., 1989b). 

Issues associated with samples and analyses are reported to SMR through an established process. 
A sample issue resolution form will be initiated in accordance with applicable methods to document 
reported issues with samples and analyses, and to establish their resolution with the OU project manager. 
The sample issue resolution forms become a permanent part of the analytical data package for future 
reference and for records management. 

2.3 Assessment and Oversight 
Assessment and oversight activities address the effectiveness of project implementation and associated 
QA/QC activities. The purpose of assessment is to ensure the QAPjP is implemented as prescribed. 

2.3.1 Assessments and Response Action 
Management assessments and/or independent assessments may be performed to verify compliance with 
the requirements outlined in this SAI, project field instructions, the QAPjP, methods, and regulatory 
requirements. Deficiencies identified by these assessments will be reported to the project’s line 
management. The deficiencies will also be entered into an issue management process whereby the 
project’s line management chain will coordinate review of the issue, develop the corrective actions, and 
resolve deficiencies. When appropriate, corrective actions will be taken by the OU project manager (or 
designee). An assessment of data usability may be performed for the identified SAI activities, and if 
performed the results of the assessment will be provided to the OU project manager. No other planned 
assessments have been identified. If circumstances arise in the field dictating the need for additional 
assessments, then additional assessments will be performed. 

Oversight activities in the analytical laboratories, including corrective action management, are conducted 
in accordance with the laboratories’ QA plans. SMR oversees offsite analytical laboratories and verifies 
the laboratories are qualified to perform Hanford Site analytical work. 
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2.3.2 Reports to Management 
Program and project management will be made aware of assessments and oversight results, as 
appropriate. Issues associated with samples and analyses reported by the laboratories are communicated 
to SMR, which then initiates a sample issue resolution form. If a sampling issue affects a regulatory 
requirement, DOE-RL will be informed and the matter will be discussed with the regulatory agencies. 
Management and technical assessments provide input to an electronic issues management system. 

2.4 Data Review and Usability 
This section addresses QA activities that occur after data collection. Implementation of these activities 
determines whether the data conform to the specified criteria, thus satisfying the project objectives. 

2.4.1 Data Review and Verification 
Data review and verification are performed to confirm that sampling and chain-of-custody documentation 
are complete. This review includes linking sample numbers to specific sampling locations, as well as 
reviewing sample collection dates and sample preparation and analysis dates to assess whether holding 
times (if any) have been met. Furthermore, review of QC data is used to determine whether analyses have 
met the data quality requirements specified in this SAI. 

The criteria for verification include, but are not limited to, the following: 

• Review that samples were analyzed as requested 
• Use of the correct analytical method and free of transcription errors 
• Correct application of dilution factors 
• Correct application of conversion factors.  

Data verification is typically conducted on a minimum of 25% of analytical data deliverables of samples 
(e.g., groundwater, soil, resin, structural components-debris) collected across all projects. 

The OU technical lead performs data reviews to help determine if observed changes reflect potential data 
errors, which may result in submitting a request for data review on questionable data. The laboratory may 
be asked to check calculations or reanalyze the sample. In extreme cases, another sample may be 
collected. Results of the request for data review process are used to flag the data appropriately in 
the HEIS database and/or to add comments. 

2.4.2 Data Validation 
Data validation is an independent assessment to ensure data reliability. Analytical data validation provides 
a level of assurance that an analyte is present or absent. Data validation may also include the following: 

• Verification of instrument calibrations 
• Evaluation of analytical results based on MBs 
• Recovery of various internal standards 
• Correctness of uncertainty calculations 
• Correctness of identification and quantification of analytes 
• Effect of quality deficiencies on data reliability 

The contractor follows the data validation process described in EPA-540-R-2017-001, National 
Functional Guidelines for Inorganic Superfund Methods Data Review; and EPA-540-R-2017-002, 
National Functional Guidelines for Organic Superfund Methods Data Review, adjusted for use with 



SGW-68631, REV. 0 

2-29 

SW-846 and radiochemistry methods. The level of data validation performed is specific to each project. 
If conducted, data validation will be performed at a minimum frequency of 5% per method. Data 
validation will be performed under the direction of SMR.  

2.4.3 Reconciliation with User Requirements 
The purpose of reconciliation with user requirements is to determine if quantitative data are of the correct 
type and of adequate quality and quantity to meet project data needs. The data quality assessment (DQA) 
process is the scientific and statistical evaluation of previously verified and validated data to determine if 
information obtained from environmental data operations are of the right type, quality, and quantity to 
support their intended use (usability). The DQA process uses the entirety of the collected data to 
determine usability for decision making.  

If a statistical sampling design was used during field sampling activities, the DQA will be performed 
following guidance provided in EPA/240/B-06/003, Data Quality Assessment: Statistical Methods for 
Practitioners. When judgmental (focused) sampling designs are implemented in the field, DQIs such as 
precision, accuracy, representativeness, comparability, completeness, bias, and sensitivity for the specific 
datasets (i.e., individual data packages) will be evaluated in accordance with EPA/240/R-02/004, 
Guidance on Environmental Data Verification and Data Validation. Data verification and data validation 
are integral to the statistical DQA data evaluation process and the DQI evaluation process. Results of the 
DQA or DQI processes will be used by the contractor OU project manager to interpret the data. 
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3 Field Sampling Plan 
This field sampling plan describes the sampling and analyses of soil and groundwater to be performed 
during and after installation of one groundwater monitoring well: 299-E25-251 (D0043) (Figure 1-3). 
The borehole location was initially selected by WRPS for characterization of the 241-A-302B Catch 
Tank; however, a monitoring well to support the RCRA groundwater monitoring of WMA A/AX was 
also determined to be ideal at this location. In addition, opportunistic samples for CERCLA OUs were 
identified for collection at this location. This work is planned to support environmental needs applicable 
to WRPS for characterization of the 241-A-302B Catch Tank as identified in RPP-PLAN-64758. This 
work will also support the collection of CERCLA data for conceptual site model development 
(e.g., geoframework and groundwater model updates) for the 200 Areas, provide information to support 
the functional design requirements for EPA, et al. 2021, Interim Record of Decision for Hanford 200 Area 
Superfund Site 200-BP-5 and 200-PO-1 Operable Units, and identify the nature and extent of shallow and 
deep groundwater contamination in this region from nearby sources and upgradient fate and transport 
from tank farms.  

The borehole for the well will provide characterization data for WRPS under RPP-PLAN-64758 in the 
shallow and deep vadose zone, and will be drilled beyond the well completion depth for collection of 
deeper vadose zone soil and groundwater samples to support CERCLA OU data needs. The well is being 
constructed to support RCRA groundwater monitoring as described in the engineering evaluation report 
(SGW-60586). 

3.1 Sampling Objectives/Design 
Drilling and well construction will be performed to evaluate potential releases of hazardous waste to soil 
and groundwater. The scope of activities includes sampling and analysis of soil and groundwater. 
Geologic logging, geophysical logging, and well development are also within the scope of planned 
activities. The objectives of this field sampling plan are to describe data collection activities that will 
provide information and resources in support of CERCLA data needs for the 200-BP-5 and 
200-PO-1 OUs for the following: 

• Determine the depths and lithologic character of stratigraphic units at the drilling location (through 
geologic and geophysical logging) to refine the conceptual site model in the vicinity of well 
299-E25-251 (D0043)  

• Determine the nature and vertical distribution of contamination within the vadose zone, including 
depths to the current water table 

• Determine the nature and vertical distribution of groundwater contamination across the saturated 
thickness of the unconfined aquifer  

• Determine the thickness, physical characteristics, and contaminant concentrations within permeable 
basalt (if present) 

• Determine the baseline contaminant concentrations in the upper portion of the unconfined aquifer in 
the completed well 

To maximize the representativeness of samples collected during drilling, water may not be added to 
a borehole during drilling without prior approval of the field geologist, the FWS, and the OU technical 
lead, and in any case, not before collection of vadose zone samples. 
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The sampling design for this SAI is based on judgmental sampling. In judgmental sampling, the selection 
of sampling units (i.e., the number and location and/or timing of collecting samples) is based on 
knowledge of the feature or condition under investigation (i.e., previous sampling) and on professional 
judgment. Judgmental sampling is distinguished from probability-based sampling in that sampling 
locations are based on professional judgment, not statistical methods. Therefore, conclusions about the 
target population are limited and depend entirely on the validity and accuracy of professional judgment. 
Sample design, sample methods, locations, frequencies, constituents/contaminants of interest, procedures, 
and documentation requirements are identified in the following sections. Tables 1-2 and 1-3 list the target 
analytes for soil/sediment and groundwater samples, respectively. Table 2-3 lists the analytical laboratory 
performance requirements. 

3.2 Sample Locations and Frequency 
Figure 1-3 shows the planned location of the groundwater monitoring well. Table 1-4 provides the 
coordinates for the well. The location of the well will be staked before drilling, sampling, and well 
construction activities. 

Soil sample collection depths are based on targeted lithologic formation transitions (i.e., top and bottom 
of formation) and immediately above the estimated depth to groundwater. Estimated historically elevated 
depth to water is included in Table 3-1. WRPS characterization samples from RPP-PLAN-64758 are 
identified as requirements for WRPS characterization only (Table 3-1). For the Ringold Formation 
member of Wooded Island – unit A, soil samples will be collected across the top of the current estimated 
aquifer. 

Groundwater samples will be collected during drilling as listed in Table 3-1, starting approximately 
1.5 m (5 ft) below the water table and then approximately every 3 m (10 ft). The Rlm is not expected to 
be present at this location; however, if the Rlm is encountered at a planned groundwater sample depth, a 
soil sample will be collected in lieu of a groundwater sample and analyzed for the groundwater 
constituents listed in Table 1-3. Estimated depths for groundwater sample collection are listed in 
Table 3-1. One baseline groundwater sample will also be collected for CERCLA characterization (for the 
parameters listed in Table 1-3) and for RCRA (as specified in DOE/RL-2020-63) following well 
completion and acceptance. 

At the discretion of the OU technical lead, field geologist, or sampler, additional samples may be 
collected for possible laboratory analyses if contamination is indicated through radiological or industrial 
hygiene field screening or other field observations. If such samples are collected, the laboratory analyses 
performed will be determined based on the nature of the indicated contamination in consultation 
with SMR. 

At the discretion of the OU technical lead, field geologist, or sampler, additional samples may be 
collected for possible laboratory analyses if contamination is indicated through radiological or industrial 
hygiene field screening or other field observations. If such samples are collected, the laboratory analyses 
performed will be determined based on the nature of the indicated contamination in consultation 
with SMR. 
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Table 3-1. Sample Design for Groundwater Monitoring Well 

Well Information 

Estimated Sampling Depth Interval During Drilling 
(ft bgs) 

Geologic Archive Grab 
Sampling 

Sieve Analysis Grab 
Sampling 

Baseline 
Groundwater 

Samplingb Soila Target Formation Groundwaterb 

299-E25-251/D0043 

Historically elevated 
DTW ~ 268 ft 
Estimated DTW 
~283 ft 

0-5c 

 
Surface soils 

288 
298 
308 
318 
328 
338 
348 
358f 

Every 5 ft or where 
lithologic changes occur 
from ground surface to total 
depth. 
Collect geologic archive 
samples in pint jar and a 
chip tray from drill cuttings. 

Grab samples will be 
collected at 5 ft intervals 
from 0 to 25 ft below 
the water table for sieve 
analysis. Adjacent grab 
samples with similar 
texture may be 
composited. Sieve 
analysis results will be 
used to select the well 
screen slot size and filter 
pack material. 

Baseline sample after 
well completion and 
acceptance 

4-9c 
12-17c 
24-29c 
35-40c 

50-55c,d 
65-70c 

115-120c 
135-140c 

195-200d 

Hf2 
(~15 to ~248) 

250-255d 
260-265c,d 

Hf3 
(~248 to ~265) 

265-270e 
CCU 

(~265 to ~272) 

270-275 
275-280d,e 

CCUg 
(~272 to ~327) 

N/A 
Rwia 

(~327 to ~359) 
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Table 3-1. Sample Design for Groundwater Monitoring Well 

Well Information 

Estimated Sampling Depth Interval During Drilling 
(ft bgs) 

Geologic Archive Grab 
Sampling 

Sieve Analysis Grab 
Sampling 

Baseline 
Groundwater 

Samplingb Soila Target Formation Groundwaterb 

Note: Sample depths may be adjusted based on field conditions and the depth to water table. All depths are in feet bgs. At the discretion of the project scientist, field geologist, or sampler, 
additional samples may be collected based on field screening results and observations. 
a. Soil samples will be analyzed for Table 1-2 constituents unless otherwise noted. The Rlm is not expected to be present at this location; however, if the Rlm is encountered at a planned 
groundwater sample depth, a soil sample will be collected and analyzed for Table 1-2 constituents in lieu of collecting a groundwater sample. 
b. Groundwater samples will be analyzed for the constituents identified in Table 1-3. Groundwater sampling is to begin at 1.5 m (~5 ft ) into the unconfined aquifer and continue at 3 m 
(10 ft) increments thereafter. If field conditions preclude collection of the first groundwater sample at this depth (e.g., insufficient groundwater available, borehole collapse), the borehole 
will be advanced to 3 m (~10 ft) into the aquifer and groundwater samples will be collected at 3 m (10 ft) intervals. 
c. Samples are being collected for WRPS under RPP-PLAN-64758, Sampling and Analysis Plan for the Remainder of WMA A-AX and will be analyzed in accordance with the 
requirements of that plan. 
d. Samples are being collected for physical properties for WRPS and will be managed in accordance with WRPS requirements. 
e. Sample may be collected and analyzed for both Table 1-2 constituents and physical properties for WRPS. WRPS will be provided preference for liner(s) at this location for physical 
properties. Table 1-2 constituents will be analyzed from the remaining material collected at this depth.  
f. If competent basalt is encountered before the planned depth of 110 m (359 ft) bgs, a water sample will be collected at the top of the basalt by back pulling the temporary casing to allow 
for sufficient water flow to collect a sample. 

bgs = below ground surface 
CCU = Cold Creek unit 
CCUg = Cold Creek unit gravel 
DTW = depth to water 
Hf2 = Hanford formation unit 2 

Hf3 = Hanford formation unit 3 
N/A = not applicable 
Rlm = Ringold Formation member of Wooded Island – lower mud unit 
Rwia = Ringold Formation member of Wooded Island – unit A 
WRPS = Washington River Protection Solutions 
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3.2.1 Constituent/Parameters 
Soil and groundwater samples will be analyzed for radiological and chemical constituents in accordance 
with the sample designs listed in Table 3-1 and will be analyzed for constituents listed in Table 1-2 (soil) 
and Table 1-3 (groundwater). Except for four anions (acetate, formate, glycolate, oxalate), seven metals 
(cerium, lanthanum, neodymium, bismuth, rhodium, tantalum, and tungsten), tin-126, organochlorine 
pesticides by EPA Method 8081, and polychlorinated biphenyls by EPA Method 8082, the list of target 
analytes listed in Table 1-2 are consistent with the analytes listed in Table 4-4 of RPP-PLAN-64758.  
Acetate, formate, glycolate, oxalate, cerium, lanthanum, neodymium, rhodium, tantalum, tungsten, and 
tin-126 are not reported by the contracted laboratories. EPA Method 8081 is not included because 
pesticides are typically measured in shallow vadose zone soil because they are applied on the Hanford 
Site to prevent the spread of contamination by biological vectors and comply with environmental, safety, 
health, and quality principals. EPA Method 8082 is not included because PCBs are typically associated 
with shallow zone soil and are not expected to be measured in soil collected at depth due to their high Kd 
values (8.4 to 822 L/kg). All physical property analyses will be performed by WRPS. 

Each groundwater sample will be screened in the field for pH, temperature, conductivity, and turbidity. 
Groundwater samples will be collected after field measurements stabilize as follows: 

• pH: Two consecutive measurements agree within 0.2 pH units 
• Temperature: Two consecutive measurements agree within 0.2°C (0.36°F) 
• Conductivity: Two consecutive measurements agree within 10% of each other 
• Turbidity: <5 NTUs before sampling4 

The OU technical lead will be contacted if screening levels cannot be achieved before sampling. 

After well construction, development, and acceptance, baseline groundwater samples will be collected 
from the well in accordance with contractor procedures. The well will be added to the RCRA monitoring 
network identified in DOE/RL-2020-63 following well acceptance. 

3.3 Sampling Methods 
Soil samples for laboratory analysis will be collected in Lexan liners using a decontaminated split-spoon 
sampler or sonic core barrel (depending upon the drilling method) and sealed in the field. The split-spoon 
sampler is typically 0.76 m (2.5 ft) long with the shoe and will not be overdriven. Each liner typically has 
a diameter of 10 cm (4 in.) and a length of 15 cm (6 in.), and the three deepest liners within the sampling 
interval will be saved. For a sonic core barrel, the liner typically has a diameter of 7.6 to 10 cm (3 to 4 in.) 
and a length of 1.5 m (5 ft). To facilitate sample inspection by the field geologist and the selection of 
sample intervals to be saved or submitted for laboratory analysis, the liner will be precut into 15 cm 
(6 in.) lengths. Other methods for collecting representative soil samples for laboratory analysis may also 
be used during drilling. Soil samples collected for possible future hydraulic property analysis will be 
sealed and transported under chain-of-custody to an onsite, climate-controlled sample storage facility. 

Groundwater samples collected during drilling will be obtained using an environmental-grade pump 
supplied by the drilling contractor at the approximate depths shown in Table 3-1. Bailed samples can be 
collected if purging is not practicable, as determined by the OU technical lead. Before sample collection, 
purging of the sampling interval will be performed at flow rates of <38 L/min (10 gal/min) until field 

 
4 For groundwater samples collected during drilling, turbidity values <5 NTUs may not be achievable, and 
samples may be collected at the discretion of the field geologist or sampler once the other field parameters stabilize 
as indicated. 
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parameters stabilize, as indicated in Section 3.2.1. Samples will be collected from the aquifer at flow rates 
of <3.8 L/min (1 gal/min). A baseline groundwater sample will also be collected following well 
completion and acceptance in accordance with contractor procedures. 

3.3.1 Decontamination of Equipment 
Equipment will be decontaminated in accordance with contractor procedures. To prevent potential 
contamination of samples, care will be taken to use decontaminated equipment for each specific 
sampling activity. 

Special care will be taken to avoid the following common ways in which cross-contamination or 
background contamination may compromise the samples: 

• Improperly storing or transporting sampling equipment and sample containers 

• Contaminating the equipment or sample containers by setting the equipment/sample bottle on or near 
potential contamination sources (e.g., uncovered ground) 

• Handling equipment with dirty hands or gloves 

• Improperly decontaminating equipment before sampling or between sampling events 

To decontaminate sampling pumps that are not permanently installed, the pump cowling is first removed, 
washed (if needed) in phosphate-free detergent solution, and then reinstalled on the pump. The pump is 
then submerged in phosphate-free detergent solution, and 11.4 L (3 gal) of solution is pumped through the 
unit and disposed. Additional detergent solution is then circulated through the submerged pump for 
5 minutes. The pump is removed from solution and rinsed with high-purity water. The pump is 
submerged in high-purity water, and 30.3 L (8 gal) of high-purity water is pumped through the unit and 
disposed. The pump is removed from the high-purity water and the intake and housing are covered 
with plastic sleeving. The cleaning is documented on a tag affixed to the pump, which includes the 
following information: 

• Date pump cleaned 
• Pump identification 
• Comments 
• Signature of person performing decontamination 

The drill rig derrick, all downhole equipment, and temporary casing will be decontaminated in the field 
(e.g., high pressure and temperature wash), at a minimum, before mobilization and demobilization.  

3.3.2 Radiological and Industrial Hygiene Field Data 
Radiological and industrial hygiene field screening will be performed by the RCT, industrial hygiene 
technician, and other qualified personnel in accordance with approved methods and procedures for 
assessment of health and safety needs. The RCT and industrial hygiene technician will record field 
measurements, noting the depth of the sample and the instrument reading for the following: alpha, beta, 
and gamma radiation; ammonia; oxygen; lower explosive level for combustible gases; and volatile 
organic compounds. Field measurements will be communicated to the field geologist for inclusion in the 
field logbook or operational records, as applicable. 
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The following information will be provided to field personnel performing work in support of this SAI: 

• Instructions to RCTs on the methods required to measure sample activity and media for gamma, 
alpha, and/or beta emissions, as appropriate. 

• Information regarding the portable radiological field instrumentation, including a physical description 
of the instruments, radiation and energy response characteristics, calibration/maintenance and 
performance testing descriptions, and the application/operation of the instrument. These instruments 
are commonly used at the Hanford Site to obtain measurements of removable surface contamination 
and direct measurements of the total surface contamination. 

• Instructions regarding the minimum requirements for documenting radiological controls information 
in accordance with 10 CFR 835, “Occupational Radiation Protection.” 

• Instructions for managing the identification, creation, review, approval, storage, transfer, and retrieval 
of radiological information. 

• The minimum standards and practices necessary for preparing, performing, and retaining radiological 
related information. 

• The requirements associated with preparing and transporting regulated material. 

• Daily reports of radiological surveys and measurements collected during field investigation activities. 
Data will be cross-referenced between laboratory analytical data and radiation measurements to 
facilitate interpreting the investigation results. 

3.4 Documentation of Field Activities 
3.4.1 Logbook Requirements 
Logbooks are required for field sampling activities. The logbook must be identified with a unique project 
name and number. Only authorized individuals may make entries into the logbooks. Logbooks will be 
controlled in accordance with internal work requirements and processes. Data forms are also required for 
field activities and will be controlled in accordance with internal work requirements and processes.  

Logbooks will be used in accordance with HASQARD requirements (DOE/RL-96-68). Logbook entries 
will be reviewed by the FWS, cognizant scientist/engineer, or other responsible manager; and the review 
will be documented with a signature and date. Logbooks will be permanently bound, waterproof, and 
ruled with sequentially numbered pages. Pages will not be removed from logbooks for any reason. Entries 
will be made in indelible ink. Corrections will be made by marking through the erroneous data with 
a single line, entering the correct data, and initialing and dating the changes. 

Data forms for sampling will be used to collect some field information; however, information recorded on 
data forms must follow the same requirements as those for logbooks. The data forms must be referenced 
in the logbooks. 

A summary of information to be recorded in logbooks or on data forms is as follows: 

• Day and date; time task started; weather conditions; and names, titles, and organizations of personnel 
performing the task. 

• Purpose of visit to the task area. 
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• Site activities in specific detail (e.g., maps and drawings) or the forms used to record such 
information (e.g., soil boring log or well completion log). Also, details of any field tests that were 
conducted, with reference to any forms that were used, other data records, and methods followed in 
conducting the activity. 

• Details of any field calibrations and surveys that were conducted, any forms or other data records that 
were used, and methods that were followed while conducting the calibrations and surveys. 

• Details of any samples collected. 

• The methods followed during sample collection or preparation; the sample location, sample type, 
label or tag numbers, sample identification, sample containers and volume, preservation method, 
packaging, chain-of-custody form number, and analytical request form number pertinent to each 
sample or sample set; and the time and name of the individual to whom custody of samples was 
transferred. 

• Time, equipment type, serial or identification number, methods followed for decontaminations and 
equipment maintenance performed, and the page numbers of any logbook where detailed information 
is recorded. 

• Any equipment failures or breakdowns that occurred, with a brief description of repairs 
or replacements. 

3.4.2 Corrective Actions and Deviation for Sampling Activities 
The OU project manager, FWS, appropriate field crew supervisors, and SMR must document deviations 
from protocols, as well as issues pertaining to sample collection, chain-of-custody forms, target analytes, 
contaminants, sample transport, or noncompliant monitoring. Examples of deviations include samples not 
collected due to field conditions. 

As appropriate, such deviations or issues will be documented (e.g., in the field logbook) in accordance 
with internal corrective action methods. The OU project manager, FWS, field crew supervisors, or SMR 
will be responsible for communicating field corrective action requirements and for ensuring corrective 
actions are applied to field activities as soon as practicable. The project director (or designee) will notify 
DOE, as appropriate.  

Table 2-2 defines the types of changes that may impact sampling and the associated approvals, 
notifications, and documentation requirements. 

3.5 Calibration of Field Equipment 
Onsite environmental instruments are calibrated in accordance with manufacturers’ operating instructions, 
internal work requirements and processes, and field instructions that provide direction for equipment 
calibration or verification of accuracy by analytical methods. Calibration records will include the raw 
calibration data, identification of the standards used, associated reports, date of analysis, and analyst’s 
name or initials. The results from all instrument calibration activities are recorded in accordance with 
HASQARD requirements (DOE/RL-96-68). 
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Field instrumentation calibration and QA checks will be performed as follows: 

• Before initial use of a field analytical measurement system 
• At the frequency recommended by the manufacturers or methods, or as required by regulations 
• Upon failure to meet specified QC criteria 

Calibration of radiological field instruments at the Hanford Site is performed by Hanford Mission 
Integration Solutions, as specified by their calibration program. 

Daily calibration checks will be performed and documented for each instrument used. These checks will 
be made on standard materials sufficiently similar to the matrix under consideration for direct comparison 
of data. Analysis times will be sufficient to establish detection efficiency and resolution. 

Standards for calibration will be used that are traceable to a nationally recognized standard agency source 
or measurement system. Manufacturers’ recommendations for storage and handling of standards (if any) 
will be followed. Expired standards will not be used for calibration.  

3.6 Sample Handling 
Sample handling and transfer will be in accordance with established methods and procedures to preclude 
loss of identity, damage, deterioration, and loss of sample. Custody seals or custody tape will be used to 
verify that sample integrity has been maintained during sample transport. The custody seal will be 
inscribed with the sampler’s initials and date. During the chain-of-custody process, if it is discovered that 
the custody tape has been tampered with or broken on the sample bottle, SMR will be notified and the 
sample will be analyzed; however, the results will include a flag (“A” qualifier) to indicate that custody 
was broken. If the custody tape has been tampered with or broken on the cooler, this condition will be 
documented in the data package. 

A sampling and analytical database is used to track samples from the point of collection through the 
laboratory analysis process. 

3.6.1 Containers 
Samples will be collected, where and when appropriate, in break-resistant containers. The field sample 
collection record will indicate the laboratory lot number of the bottles used in sample collection. 
When commercially precleaned containers are used in the field, the name of the manufacturer, lot 
identification, and certification will be retained for documentation. 

Containers will be capped and stored in an environment that minimizes the possibility of sample container 
contamination. If contamination of the stored sample containers occurs, corrective actions will be 
implemented to prevent reoccurrences. Contaminated sample containers cannot be used for a sampling 
event. Container sizes may vary depending on laboratory-specific volumes and requirements for meeting 
analytical detection limits. Container types, sample amounts, and volumes are identified on the 
chain-of-custody form. 

The Radiological Control organization will measure both the contamination levels and dose rates 
associated with the filled sample containers. This information, along with other data, will be used to select 
proper packaging, marking, labeling, and shipping paperwork and to verify the sample can be received by 
the analytical laboratory in accordance with the laboratory’s radioactivity acceptance criteria. If the dose 
rate on the outside of a sample container or the curie content exceeds levels acceptable by an offsite 
laboratory, the FWS (in consultation with SMR) can send smaller sample volumes to the laboratory. Such 
a sample size reduction may result in elevated minimum detectable concentrations or practical 
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quantitation limits, and it may not be possible to perform all requested analyses. If this occurs, the 
OU project manager or OU technical lead will consult with DOE-RL and the lead regulatory agency 
regarding which analyses will be performed. 

3.6.2 Container Labeling 
Each sample is identified by affixing a standardized label or tag to the container. The label or tag will 
contain the sample identification number. The label will identify or provide reference to associate the 
sample with the date and time of collection, preservative used (if applicable), analysis required, and 
collector’s name or initials. Sample labels may be either preprinted or handwritten in indelible or 
waterproof ink. 

3.6.3 Sample Custody 
Sample custody will be maintained in accordance with contractor and subcontract laboratory protocols. 
Chain-of-custody protocols will be followed throughout sample collection, transfer, analysis, and disposal 
to ensure that sample integrity is maintained. A chain-of-custody record will be initiated in the field at the 
time of sampling and will accompany each sample or set of samples shipped to any laboratory. 

Shipping requirements will determine how sample shipping containers are prepared for shipment. 
The analyses requested for each sample will be indicated on the accompanying chain-of-custody form. 
Each time the responsibility for the custody of the sample changes, the new and previous custodians will 
sign the record and note the date and time. The field sampling team will make a copy of the signed record 
before sample shipment and transmit the copy to SMR. 

The following minimum information is required on a completed chain-of-custody form: 

• Project name 

• Collectors’ names 

• Unique sample number(s) 

• Date, time, and location (or traceable reference thereto) of sample collection 

• Matrix 

• Preservatives 

• Chain-of-possession information (i.e., signatures and printed names of each individual involved in the 
transfer of sample custody and storage locations, including dates and times of receipt 
and relinquishment)  

• Requested analyses (or reference thereto) 

• Number of sample containers per unique sample identification number 

• Shipped-to information (i.e., analytical laboratory performing the analyses) 

Samplers should note any anomalies with the samples. If anomalies are found, samplers should inform 
SMR so special direction for analyses can be provided to the laboratory if deemed necessary. 
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3.6.4 Sample Transportation 
Packaging and transportation instructions will comply with applicable transportation regulations and 
DOE requirements. Regulations for classifying, describing, packaging, marking, labeling, and 
transporting hazardous materials, hazardous substances, and hazardous wastes are enforced by the 
U.S. Department of Transportation (DOT) as described in 49 CFR 171, “Transportation,” “General 
Information, Regulations, and Definitions,” through 177, “Carriage by Public Highway.”5 Carrier-
specific requirements defined in the current edition of International Air Transportation Association 
(IATA), 2019, Dangerous Goods Regulations, will also be used when preparing sample shipments 
conveyed by air freight providers. 

Samples containing hazardous analytes above regulated amounts will be considered hazardous material in 
transportation and transported in accordance with DOT/IATA requirements. If the sample material is 
known or can be identified, then it will be packaged, marked, labeled, and shipped according to the 
specific instructions for that material. Appropriate laboratory notifications will be made, if necessary, 
through the SMR project coordinator. 

Materials are classified by DOT/IATA as radioactive when the isotope-specific activity concentration and 
the exempt consignment limits described in 49 CFR 173, “Shippers—General Requirements for 
Shipments and Packagings,” are exceeded. Samples will be screened, or relevant historical data will be 
used, to determine if these values are exceeded. When screening or historical data indicate samples are 
radioactive, the samples will be properly classified, described, packaged, marked, labeled, and transported 
in accordance with DOT/IATA requirements. 

Before shipping radioactive samples to the laboratory, the organization responsible for shipping will 
notify the laboratory of the approximate number of samples and the radiological levels. The laboratory is 
responsible for ensuring the applicable license limits are not exceeded. Before sample receipt, the 
laboratory will provide SMR with written acceptance for samples with elevated radioactive contamination 
or dose. 

  

 
5 Transportation regulations 49 CFR 174, “Carriage by Rail” and 49 CFR 176, “Carriage by Vessel,” are not 
applicable, as these two transportation methods are not used. 
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4 Management of Waste 
Waste materials are generated during sample collection, processing, and subsampling activities. 
Waste will be managed in accordance with DOE/RL-2004-18, Waste Control Plan for the 200-PO-1 
Operable Unit. No additional grab samples for waste characterization were identified at this location. 

Miscellaneous solid waste that has contacted suspect dangerous waste will be managed as dangerous 
waste. Purgewater and decontamination fluids will be collected and managed in accordance with 
DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan; and 
DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation Derived Waste. Purgewater 
will be sent to the modular storage units. If purgewater cannot be sent to the modular storage units, it may 
be sent to the 200 West pump and treat facility if feed-stream acceptance criteria can be met. Small 
amounts of liquid waste can also be sent to the Environmental Restoration Disposal Facility if the waste 
is stabilized. If additional treatment for stabilization is necessary, treatment options will be evaluated 
based on the waste characteristics. If treatment options are not available, the waste may be managed at 
an appropriate onsite facility (i.e., Solid Waste Operations Complex) until an appropriate offsite disposal 
facility is identified and approved. 

Packaging and labeling during waste storage and transportation will meet applicable substantive federal 
and/or state requirements. Waste materials requiring collection will be placed into containers appropriate 
for the material and the receiving facility in accordance with the applicable waste management or waste 
control plan and applicable substantive federal and/or state requirements.  

Offsite analytical laboratories are responsible for the disposal of unused sample quantities and wastes 
generated during analytical processes.   
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5 Health and Safety 
DOE established the hazardous waste operations safety and health program pursuant to the 
Price-Anderson Amendments Act of 1988 to ensure the safety and health of workers involved in 
mixed-waste site activities. The program was developed to comply with the requirements of 10 CFR 851, 
“Worker Safety and Health Program,” which incorporates the standards of 29 CFR 1910.120, 
“Occupational Safety and Health Standards,” “Hazardous Waste Operations and Emergency Response”; 
10 CFR 830, “Nuclear Safety Management”; and 10 CFR 835.  

The health and safety program defines the chemical, radiological, and physical hazards and specifies the 
controls and requirements for daily work activities at the overall Hanford Site. Personnel training; control 
of industrial safety and radiological hazards; personal protective equipment; site control and general 
emergency response to spills, fire, accidents, injury, and site visitors; and incident reporting are governed 
by the health and safety program. Site-specific health and safety plans will be used to supplement the 
general health and safety program.  
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6 Reporting 
A field summary report will be prepared to document the drilling, well construction, geologic logging, 
geophysical logging, aquifer testing, and soil and groundwater sampling results. Information provided in 
the report will include, but not be limited to, the following:  

• Well location maps 

• Sample depths  

• Sample numbers 

• Sampling methods, including purging and sampling rates for collection of all groundwater samples 
(during drilling and post-construction)  

• Sample recoveries (documented on the geologic log and field paperwork) 

• Groundwater chemistry data 

• Groundwater radionuclide data  

• Field screening data (radiological controls and industrial hygiene) 

• Depth to water measurements  

• Geologic log  

• Borehole geophysical logging report  

• Ground penetrating radar report  

• Dates of drilling and well construction 

• Water added to the borehole 

• Photographs 

• Well construction information presented in a summary table and figures (e.g., as-builts)  

• Survey data (vertical and horizontal) 

• Evaluation of borehole sealant effectiveness (as discussed in Section 1.4.4) 

• Any major deviations from the plan described in this SAI  
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WHC-MR-0391, 1993, Field Trip Guide to the Hanford Site, Rev. 0, Westinghouse Hanford Company, 
Richland Washington. Available at: https://pdw.hanford.gov/document/D196136627. 

  

https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P1002WWF.TXT
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-14753Rev1.pdf
https://www.govinfo.gov/content/pkg/STATUTE-102/pdf/STATUTE-102-Pg1066.pdf
https://www.gpo.gov/fdsys/pkg/STATUTE-90/pdf/STATUTE-90-Pg2795.pdf
https://pdw.hanford.gov/document/AR-21543
https://pdw.hanford.gov/document/AR-03246
https://pdw.hanford.gov/document/AR-02644
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.gov%2Fhw-sw846%2Fsw-846-compendium&data=04%7C01%7Crobin_l_koster%40rl.gov%7C3057d0d6777142ac848508d95ce2db86%7C61e35c42ffa04f89bb152b8c13320625%7C0%7C0%7C637642951692540113%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=vVvBXnN61eLUDDbmiQHnThql16mJ%2BX3L8IslSOAbOmQ%3D&reserved=0
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-160
https://pdw.hanford.gov/document/0081013H
https://pdw.hanford.gov/document/D196136627
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A1 Data Quality Objective Systematic Planning Record for WMA A A/X 
This systematic planning record documents the data quality objective (DQO) process for the purpose 
of determining the quality and quantity of data to be collected during and after installation of one 
borehole/groundwater monitoring well: D0043 (Figure A-1). The borehole location is being planned to 
support vadose zone soil characterization of the southeastern area of A Farm (DQO Focus Area 2).  

Although characterization of vadose zone soil is the driver for the borehole, data will also be collected 
during drilling and after well installation to support subsurface data needs to inform future 
characterization and remediation efforts of the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA) operable units (OUs) 200-PO-1 (groundwater) and 200-EA-1 
(source area). In addition, the borehole will be constructed as a new Resource Conservation and Recovery 
Act of 1976 (RCRA) groundwater well to support monitoring of the 241-A and 241-AX Tank Farms.  

The systematic planning process incorporates the steps identified in EPA/240/B-06/001, Guidance on 
Systematic Planning Using the Data Quality Objectives Process. Major elements of the DQO process and 
reference to relevant information are identified as follows: 

1. Statement of the problem 
2. Identification of the study goals 
3. Identification of information inputs 
4. Definition of the study boundaries (i.e., data needs) 
5. Development of the analytical approach (Tables A-1, A-2, and A-3)  
6. Specification of performance or acceptance criteria (Table A-4) 
7. Development of the plan for obtaining data
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Project Summary 
Project 
Name: Opportunistic Sampling of 1 Borehole WMA A-AX   Date: July  2022  
Name of Person 
Completing Record: Hans Carman, Jason Hulstrom, Sean Sexton  Position: Scientist  
Name of Responsible 
Manager: Sean Sexton  

Project Background: 

Waste Management Area (WMA) A-AX, which includes the single-shell tanks (SSTs) and ancillary equipment of 
the 241-A and 241-AX Tank Farms, is located in the east-central portion of the 200 East Area, near the PUREX 
Plant and directly south of the 241-AN Tank Farm. SSTs in WMA A-AX were used for storage of neutralized 
acidic aging wastes from the PUREX and B Plants (PUREX and Operating Practices Sections in WHC-MR-0132, 
A History of the 200 Area Tank Farms). The 241-A Tank Farm consists of six SSTs constructed in 1954 and 1955. 
The 241-AX Tank Farm contains four SSTs constructed in 1963 and 1964. The 10 tanks within WMA A-AX had 
an operating capacity of 3,785,000 L (1,000,000 gal), with dimensions of 23 m (75 ft) in diameter and 13 m (44 ft) 
tall. The SSTs were installed below ground, with the tops of the tanks at least 1.8 m (6 ft) belowgrade to provide 
radiation shielding and protection for operating personnel. Of the 10 tanks located within WMA A-AX, 2 are 
confirmed or assumed leakers: 241-A-104 and 241-A-105. Waste sent to the tanks in WMA A-AX came primarily 
from operations at the PUREX Plant and B Plant waste fractionation process. Starting in 1956 and continuing 
through 1972, the majority of the waste was neutralized acid waste from PUREX operations (pp. 35-69 and 83-97 
in WHC-MR-0132).  
The 241-A-302B Catch Tank is a 2.44 m (8 ft) diameter 9.14 m (30 ft) in length cylindrical horizontally direct-
buried carbon steel tank. Tank 241-A-302B is located outside the WMA A-AX fence line east of Canton Road. 
The tank was installed in 1958 and has a capacity of 51,103 L (13,500 gal). The 241-A-302B Catch Tank received 
waste including fuel decladding waste, organic wash water, sump waste and laboratory waste through the 
241-A-152 Diversion Box. The tank was isolated in 1985 and was interim stabilized in 1990. Shotcrete has been 
applied over the tank limiting the water intrusion. The Waste Tank Summary Report for Month Ending October 31, 
2022 (HNF-EP-0182) states that there is a total of 18,549 L (4,900 gal) of waste remaining in the tank. In 1990, it 
was reported that the tank liquid level had been fluctuating, a decline of greater than 3.81 (1.5 in.), since February 
of 1989. The tank liquid levels increased between mid-1993 and mid-2004. Numerous liquid-level value baseline 
changes were performed for this tank during that time. 
Borehole D0043 is being drilled to characterize the soil around the 241-A-302B Catch Tank east of the A farm 
fence line, to support Washington River Protection Solutions (WRPS) RPP-PLAN-64758, Sampling and Analysis 
Plan for the Remainder of WMA A-AX. Sampling at borehole D0043 is planned to a depth of 76 m (250 ft) bgs to 
support RPP-PLAN-64758. Sampling greater than 76 m (250 ft) bgs, including additional vadose and all 
groundwater samples, will be performed in accordance with this data quality objective (DQO). This DQO is only 
addressing the sampling needs outside the data collection of RPP-PLAN-64758. 
This systematic planning record supports development of a sampling and analysis instruction (SAI) which will 
describe opportunistic sampling in the lower portion of the vadose zone and saturated zone during the installation 
of a Resource Conservation and Recovery Act of 1976 (RCRA) well. The well is being installed to support RCRA 
groundwater monitoring as described in SGW-60586, Engineering Evaluation Report for Single-Shell Tank Waste 
Management Area A-AX Groundwater Monitoring. The engineering evaluation report provides background 
information and the established need for wells to support the final status groundwater monitoring network.  
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Project Background: 
Although RCRA regulations drive the development of a groundwater network through drilling of groundwater 
wells, opportunistic sampling and analysis of groundwater, and geologic characterization are planned at the well 
location to support subsurface data needs for Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) Operable Unit (OU) (200-PO-1). Soil samples will be collected to better define 
the nature and extent and vertical distribution of contamination in the vadose zone per RPP-PLAN-64758. 
Groundwater samples will be collected to better define the nature and extent of contamination across the saturated 
thickness of the unconfined aquifer. The various data needs are integrated into this opportunistic SAI to create 
efficiencies and reduce costs.  
Based on current groundwater monitoring wells, the groundwater beneath the WMA A-AX is contaminated 
consistent with the 200-PO-1 Groundwater OU (e.g., iodine-129, chromium, nitrate, technetium-99). Additional 
information regarding groundwater conditions beneath WMA A-AX is provided in SGW-60586. The borehole for 
this well will be drilled beyond well completion depths to approximately 110 m (360 ft) bgs to confirm the top of 
the competent basalt, estimated at 109 m (359 ft) bgs.  
RCRA groundwater monitoring is conducted at WMA A-AX in accordance with DOE/RL-2020-63, Interim Status 
Groundwater Quality Assessment Plan for Single-Shell Tank Waste Management Area A-AX. 
Opportunistic samples collected under this SAI will be analyzed consistent with DOE/RL-2009-85-ADD1, 
Remedial Investigation Report for the 200-PO-1 Groundwater Operable Unit; and DOE/RL-2016-58, Draft A, 
200-EA-1 Operable Unit Waste Site RCRA Facility Investigation/Corrective Measures Study and Remedial 
Investigation/Feasibility Study Work Plan.  

Planning Type: 
(If systematic planning is not required, state the reason) 

This systematic planning record (i.e., DQO) describes the characterization and sampling efforts planned during and 
after the drilling and construction of a RCRA groundwater monitoring well adjacent to WMA A-AX. Construction 
of the well is required to support RCRA interim and final status groundwater monitoring as agreed upon between 
the Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of 
Energy, Richland Operations Office. Justification for RCRA activities is described in SGW-60586. Although 
characterization of the vadose zone soils near the 241-A-302B Catch Tank is the impetus for drilling the borehole, 
additional drilling and installation of a groundwater monitoring well, along with sampling and analysis of 
groundwater during drilling, provides an opportunity to support both RCRA and CERCLA. The various data needs 
for RCRA, CERCLA, and other activities are integrated into this SAI to create efficiencies and reduce costs. 
Sampling will be performed in support of CERCLA data needs for the 200-PO-1 to determine the following:  
• Depths and lithologic character of stratigraphic units at each drilling location (through geologic and 

geophysical logging) to refine the conceptual site model in the vicinity of WMA A-AX 
• Nature and vertical distribution of groundwater contamination across the saturated thickness of 

the unconfined aquifer 
• Baseline contaminant concentrations in the shallow unconfined aquifer in the completed wells 
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Organization, Schedule, and Goal 
(State the problem, requirements, schedule, Principal Study Questions (PSQ), and outcomes) 

State the Problem 
(Describe the reason/need for data collection and project goals/objectives) 
The vertical distribution of contamination across the vadose zone soil for the 200-EA-1 OU and the saturated 
thickness of the unconfined aquifer of the 200-PO-1 OU in the vicinity of WMA A-AX are not well defined.  

Principal 
Study 
Questions 
 
(What 
questions are 
data needed to 
answer?) 

PSQ 1 What is the nature and vertical extent of soil contamination in the vadose zone within 
the Cold Creek unit (CCU), Cold Creek unit gravel (CCUg) and Ringold Formation 
member of the Wooded Island – unit A? 

PSQ 2 What is the vertical distribution of groundwater contamination across the saturated 
thickness of the unconfined aquifer? 

PSQ 3 Is the nature of groundwater contamination in the upper unconfined aquifer, as found in 
baseline samples collected following acceptance of well 299-E25-251, consistent 
with the contaminants of potential concern listed in DOE/RL-2009-85-ADD1? 

Define 
alternative 
outcomes 
or actions that 
can occur 
upon 
answering 
PSQs. 

AA 1A Based on soil contaminant data obtained during the drilling of the proposed well specific 
to the depths identified in Table A-1 and analytes identified in Table A-2, 
the unsaturated zone contamination is consistent with the current conceptual site model 
and can support remedy design and implementation. 

AA 1B Based on soil contaminant data obtained during the drilling of these proposed wells, 
specific to the depths identified in Table A-1 and analytes identified in Table A-2, 
the saturated zone contamination is not consistent with the current conceptual site model 
which may require refinement to support remedy design and implementation.  

AA 2A Based on groundwater contaminant data obtained during the drilling of the propose well 
(specific to the analytes identified in Table A-2), the vertical distribution of 
contamination across the saturated thickness of the unconfined aquifer is consistent with 
the current conceptual site model and can support remedy optimization. 

AA 2B Based on groundwater contaminant data obtained during the drilling of the proposed 
well (specific to the analytes identified in Table A-2), the vertical distribution of 
contamination across the saturated thickness of the unconfined aquifer is not consistent 
with the current conceptual site model which may require refinement to support remedy 
design and implementation. 

AA 3A Based on the groundwater data collected, the nature of contamination in the unconfined 
aquifer at newly installed well specific to the depths identified in Table A-1 and analytes 
identified in Table A-3, is consistent with monitoring performed under 
DOE/RL-2009-85-ADD1, requiring no additional data to refine the conceptual site 
model. 

AA 3B Based on the groundwater data collected, the nature of contamination in the unconfined 
aquifer at the newly installed well specific to the depths identified in Table A-1 and 
analytes identified in Table A-3 is not consistent with monitoring performed under 
DOE/RL-2009-85-ADD1 and may require updating to the conceptual site model and 
potentially collecting additional samples. 
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Identify 
the decision 
statements or 
estimation 
statements 
needed to 
address 
the PSQs. 

1.  Determine the vertical distribution of soil contamination across the unsaturated zone at 
proposed well location and determine the depths of maximum contamination for each 
constituent. Results may be used to refine the conceptual site model and support remedy 
design and implementation. 

2.  Determine the vertical distribution of groundwater contamination across the saturated 
thickness of the unconfined aquifer, as appropriate, at proposed well locations, and 
determine the depths of maximum contamination for each constituent. Results may be 
used to refine the conceptual site model and support remedy optimization. 

3.  Determine whether groundwater contamination concentrations in baseline samples 
collected from proposed well location are consistent with contaminants documented in 
DOE/RL-2009-85-ADD1, thereby requiring an update to the conceptual site model and 
potentially collecting additional samples. 

Data Needs 
(Define the spatial and temporal boundaries of the study) 

Define what constitutes a sampling unit: 
The sampling unit consists of soil and groundwater from a well to be constructed near the WMA A-AX. 
What is the smallest unit upon which decisions or estimates will be made? 
The smallest unit for decision/estimation for soil sampling is equal to the length of a split-spoon liner 
(6 in. [0.15 m]). The depth at which a groundwater sample is collected (the smallest unit for 
decision making/estimation) is taken as the measured depth to the pump intake (rounded to the nearest foot) for 
collection of that sample. 
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Data Needs Summary 
(Information inputs to answer PSQs: target population, characteristics of interest, spatial and temporal limits, scale of inference) 

PSQ # Data Need Media of 
Interest 

Location Sampling 
Method 

Action Level Frequency Practical 
Constraints 

Analytical 
Method 

Potential 
Source of 

Data 
1 Data for parameters 

listed in Table A-3 
are needed to 
determine vertical 
distribution of 
contamination in the 
unsaturated soil. 

Soil Well D0043 
near WMA 
A-AX 

Core 
sampling. 
Samples will 
be collected as 
defined in 
Table A-1. 

Samples will 
be analyzed to 
the 
requirements 
in Tables A-5 
and A-6 of 
DOE/RL/2016
-58,  
Draft A. 

See Table A-1 Provided in 
“Plan for 
Obtaining 
Data” 

Table A-4 Site-specific 
sampling 

2 Data for parameters 
listed in Table A-3 
are needed to 
determine vertical 
distribution of 
contamination in 
the unconfined 
aquifer. 

Groundwater Well D0043 
near WMA 
A-AX 

Pump. 
Samples will 
be collected as 
defined in 
Table A-1. 

Samples will 
be analyzed to 
the 
requirements 
in Table 2-3 of 
DOE/RL-2009
-85-ADD1. 

See Table A-1 Provided in 
“Plan for 
Obtaining 
Data” 

Table A-4 Site-specific 
sampling 

3 Data for parameters 
listed in Table A-3 
are needed to 
determine baseline 
contaminant 
concentrations in 
the upper unconfined 
aquifer after well 
completion 
and acceptance. 

Groundwater Well D0043 
near WMA 
A-AX 

Pump. 
Samples will 
be collected as 
defined in 
Table A-1. 

Samples will 
be analyzed to 
the 
requirements 
in Table 2-3 of 
DOE/RL-2009
-85-ADD1. 

See Table A-1 Provided in 
“Plan for 
Obtaining 
Data” 

Table A-4 Site-specific 
sampling 

References: DOE/RL-2016-58, 200-EA-1 Operable Unit Waste Site RCRA Facility Investigation/Corrective Measures Study and Remedial Investigation/ 
Feasibility Study Work Plan. 
DOE/RL-2009-85-ADD1, Remedial Investigation Report for the 200-PO-1 Groundwater Operable Unit. 
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Performance or Acceptance Criteria 
(Determine the quality of data needed and analytical approach) 

Specify the population parameter (e.g., mean, median, or percentile), appropriate for making decisions or estimates: 
Judgmental sampling will be used to identify sampling units (i.e., the number and location and/or timing of 
collecting samples) based on knowledge of the feature under investigation (i.e., previous sampling) and on 
professional judgment. 

D
ec
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n 
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le
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Provide a decision rule related to the Action Level identified above that includes a clear “if…then…else” 
statement: 

PSQ 1: If soil data obtained during the drilling of the proposed wells better defines the vertical distribution 
of contamination in the vadose zone and within the saturated zone, then update the conceptual site model 
and assess the need to optimize the remedial design; else, review the conceptual site model or remedial 
design for additional data needs. 
 
PSQ 2: If groundwater data obtained during the drilling and installation of proposed wells better defines 
the vertical distribution of contamination across the saturated thickness of the unconfined aquifer, update 
the conceptual site model and assess the need to optimize or implement a remedy; else, review 
the conceptual site model make and remedial design for additional data needs. 
 
PSQ 3: If the nature of contamination in the unconfined aquifer at the proposed groundwater monitoring 
wells is consistent with contaminants documented in DOE/RL-2009-85-ADD1, then continue monitoring 
these wells for 200-PO-1 groundwater OU contaminants; else, update the conceptual site model, assess 
the need to supplement monitoring frequency and assess the need to optimize a remedy. 
What are the consequences of making any incorrect decision and what is the tolerance for an incorrect 
decision? 
PSQ #1: If the data show elevated concentrations of contaminants in the vadose zone and the saturated zone 
when in fact concentrations are low, then contaminant concentrations and risk from the soil will be 
overestimated, leading to incorrect changes to the conceptual site model, potentially unneeded changes to a 
remedy, or an incorrect selection of a remedy for the vadose zone OU. If the data show low concentrations 
of contaminants in the vadose zone and the saturated zone when in fact concentrations are elevated, then 
contaminant concentrations and risk from the soil will be underestimated, leading to an incorrect conceptual 
site model and potentially required changes not being made to a remedy. The latter is the more significant 
consequence.  
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PSQ #2: If the data show elevated concentrations of contaminants across the saturated thickness of 
the aquifer when in fact concentrations are low, then contaminant concentrations and risk across 
the saturated thickness of the aquifer will be overestimated, leading to incorrect changes to the conceptual 
site model and potentially unneeded changes to a remedy. If the data show low concentrations of 
contaminants across the saturated thickness of the aquifer when in fact concentrations are elevated, then 
contaminant concentrations and risk across the saturated thickness of the aquifer will be underestimated, 
leading to an incorrect conceptual site model and potentially required changes not being made to a remedy. 
The latter is the more significant consequence. 
 
PSQ #3: If the data show contaminant concentrations in the upper unconfined aquifer consistent with levels 
of contamination documented in DOE/RL-2009-85-ADD1 when in fact concentrations are lower or higher, 
then contaminant concentrations and risk within the upper unconfined aquifer will be overestimated or 
underestimated, respectively, and necessary changes to the remedial design or to the conceptual site model 
would not be made. If the data show contaminant concentrations in the upper unconfined aquifer 
inconsistent with levels of contamination documented in DOE/RL-2009-85-ADD1 when in fact 
concentrations are consistent, then unnecessary or erroneous changes could be made to the remedial design 
or to the conceptual site model. The latter is the more significant consequence. 
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ob
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m
 

Develop the specification of the estimator by combining the true value of the selected population parameter 
with the scale of estimation and other boundaries: 
Not applicable. This is not an estimation problem. 
What are the acceptable limits on uncertainty? 
Limits of uncertainty are mainly associated with analytical laboratory error. The limits on analytical 
uncertainty are specified in the SAI). A robust quality assurance/quality control program minimizes 
analytical uncertainties. 
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Plan for Obtaining the Data 
(Specify the general plan of obtaining the needed data and explain where and how the information in this Planning 
Record will be formalized in a data collection plan) 

Characterization data necessary to evaluate the PSQs identified in this DQO will be collected during and after 
the drilling and construction the well in Figure A-1 (by sampling and analysis of vadose soil and groundwater 
according to the sample design in Table A-1) and as follows: 

• PSQ#1:  Soil samples will be taken below the samples collected for WRPS but above the saturated zone to 
ensure maximum contamination levels are captured. 

• PSQ #2: Groundwater samples will be collected during drilling as the depth intervals shown in Table A-1. 
• PSQ #3: Groundwater samples will be collected from the upper unconfined aquifer following completion 

and acceptance of the well for the parameters listed in Table A-3 and as specified in DOE/RL-2020-63. 

Soil samples or split-spoon samples have been targeted at specific lithologic formations for chemical and 
radiological analysis. For samples collected in the unsaturated vadose zone, chemical and radiological analysis will 
focus on the analytes identified in Table A-2, which is consistent with the RPP-PLAN-64758, Rev. 0. Soil samples 
target lithologic formation transitions (i.e., top and bottom of formation). For Ringold Formation member of 
Wooded Island – unit A, soil samples will be collected across the top of the current estimated aquifer. 

Groundwater samples will be collected during drilling as identified in Table A-1, starting approximately 3 m 
(10 ft) below the water table and then approximately every 3 m (10 ft) until basalt is encountered. Estimated depths 
for groundwater sample collection are listed in Table A-1. One baseline groundwater sample will also be collected 
from each well in accordance with CERCLA (for the parameters listed in Table A-3) and for RCRA as specified in 
DOE/RL-2020-63 for WMA A-AX following well completion. 
Geologic logging and geophysical logging are also within the scope of planned activities. All sampling, analysis, 
logging, drilling, well construction, and associated activities (e.g., decontamination and sample custody) will be 
conducted and controlled in accordance with contractor procedures. Radiological control and industrial hygiene 
coverage will be provided during these efforts. Practical considerations to be accounted for during the planning of 
sample collection include cultural and ecological site restrictions, physical site access restrictions, and funding. 
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DQO = data quality objectives WMA = Waste Management Area 

Figure A-1. Proposed Borehole Location  
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Table A-1. Sample Design for Groundwater Monitoring Well 

Well Information 

Estimated Sampling Depth Interval During Drilling 
(ft bgs) 

Geologic Archive Grab 
Sampling 

Sieve Analysis Grab 
Sampling 

Baseline 
Groundwater 

Samplingb Soila Target Formation Groundwaterb 

299-E25-251/D0043 
Historically elevated 
DTW ~ 268 ft 
Estimated DTW 
~283 ft 

0-5c 

 
Surface soils 

288 
298 
308 
318 
328 
338 
348 
358f 

Every 5 ft or where lithologic 
changes occur from ground 
surface to total depth. 
Collect geologic archive 
samples in pint jar and a chip 
tray from drill cuttings. 

Grab samples will be 
collected at 5 ft 
intervals from 
0 to 25 ft below the 
water table for sieve 
analysis. Adjacent 
grab samples with 
similar texture may be 
composited. Sieve 
analysis results will 
be used to select the 
well screen slot size 
and filter pack 
material. 

Baseline sample after 
well completion and 
acceptance. 

10-15c 
24-29c 
35-40c 
50-55c 
65-70c 

115-120c 
135-140c 

195-200d 

Hf2 
(~15 to ~248) 

245-250c 

250-255d 
260-265c 

Hf3 
(~248 to ~265) 

265-270e 
CCU 

(~265 to ~272) 

270-275 
275-280e 

CCUg 
(~272 to ~327) 

N/A 
Rwia 

(~327 to ~359) 
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Table A-1. Sample Design for Groundwater Monitoring Well 

Well Information 

Estimated Sampling Depth Interval During Drilling 
(ft bgs) 

Geologic Archive Grab 
Sampling 

Sieve Analysis Grab 
Sampling 

Baseline 
Groundwater 

Samplingb Soila Target Formation Groundwaterb 

Note: Sample depths may be adjusted based on field conditions and the depth to water table. All depths are in feet bgs. At the discretion of the project scientist, field geologist, or sampler, 
additional samples may be collected based on field screening results and observations. 
a. Soil samples will be analyzed for Table A-2 constituents unless otherwise noted. The Rlm is not expected to be present at this location; however, if the Rlm is encountered at a planned 
groundwater sample depth, a soil sample will be collected and analyzed for Table A-2 constituents in lieu of collecting a groundwater sample. 
b. Groundwater samples will be analyzed for the constituents identified in Table A-3. Groundwater sampling is to begin at 1.5 m (~5 ft ) into the unconfined aquifer and continue at 3 m 
(10 ft) increments thereafter. If field conditions preclude collection of the first groundwater sample at this depth (e.g., insufficient groundwater available, borehole collapse), the borehole 
will be advanced to 3 m (~10 ft) into the aquifer and groundwater samples will be collected at 3 m (10 ft) intervals. 
c. Samples are being collected for WRPS under RPP-PLAN-64758, Sampling and Analysis Plan for the Remainder of WMA A-AX, and will be analyzed in accordance with the 
requirements of that plan. 
d. Samples are being collected for physical properties for WRPS and will be managed in accordance with WRPS requirements. 
e. Sample may be collected and analyzed for both Table A-2 constituents and physical properties for WRPS. WRPS will be provided preference for liner(s) at this location for physical 
properties. Table A-2 constituents will be analyzed from the remaining material collected at this depth.  
f. If competent basalt is encountered before the planned depth of 110 m (360 ft) bgs, a water sample will be collected at the top of the basalt by back pulling the temporary casing to allow 
for sufficient water flow to collect a sample. 

bgs = below ground surface 
CCU = Cold Creek unit 
CCUg = Cold Creek unit gravel 
DTW = depth to water 
Hf2 = Hanford formation unit 2 
Hf3 = Hanford formation unit 3 

N/A = not applicable 
Rlm = Ringold Formation member of Wooded Island – lower mud unit 
Rwia = Ringold Formation member of Wooded Island – unit A 
WRPS = Washington River Protection Solutions 
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Table A-2. Target Soil Analytes 
Anions/General 

Chemistry Metals Organics Radionuclides 

Ammonia 
Bromide 
Chloride 
Cyanide (total) 
Hexavalent Chromium  
Fluoride 
Nitrate 
Nitrite  
pH 
Phosphate 
Sulfate 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron  
Lead 
Lithium 
Magnesium 
Manganese  
Mercury 
Molybdenum 
Nickel 
Phosphorous 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Strontium 
Sulfur 
Thallium 
Thorium 
Tin 
Uranium 
Vanadium 
Zinc 
Zirconium  

Total organic carbon 
bis(2-Ethylhexl) phthalate 
Tributyl phosphate 

Antimony-125 
Cesium-137 
Cobalt-60 
Europium-152 
Europium-154 
Europium-155 
Iodine-129 
Technetium-99 
Carbon-14 
Nickel-63 
Plutonium-241 
Selenium-79 
Tritium 
Americium-241 
Curium-242 
Curium-243/244 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Thorium-232 
Uranium-233/234 
Uranium-235/236 
Uranium-238 
Strontium-90 
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Table A-3. Target Groundwater Analytes 
Anions/General Chemistry Metals Organics Radionuclides 

Chloride 
Cyanide (total) 
Cyanide (free) 
Nitrate 
Sulfate 

Calcium 
Magnesium 
Uranium 
 

N/A Iodine-129 
Technetium-99 
Tritium 

Note: The groundwater analyte list in this table is based on DOE/RL-2009-85-ADD1, Remedial Investigation Report for the 
200-PO-1 Groundwater Operable Unit, and supplemented by DOE/RL-2020-41-ADD2, Sampling and Analysis Plan for Drilling 
Interim Remedial Action Work Plan Wells in the 200-BP-5 and 200-PO-1 Groundwater Operable Units. 

 

Table A-4. Performance Requirements for Soil and Water Analysis  

Constituent/Parameter CAS Number Analytical Methoda,b 

PQL for 
Water  

(µg/L)c,d 

PQL for 
Soil  

(µg/kg)c,e 

General Chemistry Parameters 

pH pH 150.1 N/A N/A 

Bromide 24959-67-9 300 or 9056 -- 12,500 

Chloride 16887-00-6 300 or 9056 400 55,000 

Fluoride 16984-48-8 300 or 9056 -- 25,000 

Hexavalent chromium 18540-29-9 7196 10.5 500 

Nitrate 14797-55-8 300 or 9056 525 12,500 

Nitrite 14797-65-0 300 or 9056 525 12,500 

Phosphate 14265-44-2 300 or 9056 -- 5,000 

Sulfate 14808-79-8 300 or 9056 1,050 27,500 

Sulfide 18496-25-8 376.1 or SM4500-S 2,100 25,000 

Ammonia 7664-41-7 350.1 -- 500 

Cyanide (total) 57-12-5 9012 or 9014 10.5 1,000 

Cyanide (free) -- 9014 4 -- 

Total organic carbon TOC/7440-44-0 9060 1,050 100,000 

Metals 

Aluminum 7429-90-5 6020 -- 5,000 

Antimony 7440-36-0 6020 -- 500 

Arsenic 7440-38-2 6020 -- 1,000 

Barium 7440-39-3 6020 -- 2,000 

Beryllium 7440-41-7 6020 -- 200 
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Table A-4. Performance Requirements for Soil and Water Analysis  

Constituent/Parameter CAS Number Analytical Methoda,b 

PQL for 
Water  

(µg/L)c,d 

PQL for 
Soil  

(µg/kg)c,e 

Bismuth 7440-69-9 6020 -- 2,000 

Boron 7440-42-8 6020 -- 5,000 

Cadmium 7440-43-9 6020 -- 200 

Calcium 7440-72-2 6010 1,050 100,000 

Chromium 7440-47-3 6020 -- 1,000 

Cobalt 7440-48-4 6020 -- 400 

Copper 7440-50-8 6020 -- 1,000 

Iron 7439-89-6 6010 -- 25,000 

Lead 7439-92-1 6020 -- 300 

Lithium 7439-93-2 6020 -- 1,000 

Magnesium 7439-95-4 6010 1,050 100,000 

Manganese 7439-96-5 6020 -- 1,000 

Molybdenum 7439-98-7 6020 -- 500 

Nickel 7440-02-0 6020 -- 500 

Selenium 7782-49-2 6020 -- 500 

Silver 7440-22-4 6020 -- 200 

Strontium 7440-24-6 6020 -- 500 

Thallium 7440-28-0 6020 -- 200 

Uranium 7440-61-1 6020 1.05 150 

Vanadium 7440-62-2 6010 -- 1,000 

Zinc 7440-66-6 6010 -- 5,000 

Mercury 7439-97-6 7471 -- 200 

Phosphorous 7723-14-0 6010 -- 262.5 

Potassium 7440-09-7 6010 -- 5250 

Silicon 7440-21-3 6010 -- 525 

Sodium 7440-23-5 6010 -- 1,050 

Sulfur 7704-34-9 6010 -- 200,000 

Thorium 7440-29-1 6020 -- 200 

Tin 7440-31-5 6010/6020 -- 10,000/500 

Zirconium 7440-67-7 6020 -- 1,000 
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Table A-4. Performance Requirements for Soil and Water Analysis  

Constituent/Parameter CAS Number Analytical Methoda,b 

PQL for 
Water  

(µg/L)c,d 

PQL for 
Soil  

(µg/kg)c,e 

Semivolatile Organics and Other Organics 

Bis(2-ethylhexyl)phthalate 117-81-7 8270 -- 333 

Tributyl phosphate 126-73-8 8270 -- 333 

Radionuclides 

Am-241 14596-10-2 Alpha energy analysis -- 1 pCi/g 

C-14 14762-75-5 Liquid scintillation counting -- 5 pCi/g 

Cs-137 10045-97-3 Gamma energy analysis -- 0.1 pCi/g 

Co-60 10198-40-0 Gamma energy analysis -- 0.1 pCi/g 

Cu-242 15510-73-3 -- -- -- 

Cu-243 15757-87-6 Gamma energy analysis -- 0.1 pCi/g 

Cu-244 13981-15-2 Gamma energy analysis -- 0.1 pCi/g 

Eu-152 14683-23-9 Gamma energy analysis -- 0.1 pCi/g 

Eu-154 15585-10-1 Gamma energy analysis -- 0.1 pCi/g 

Eu-155 14391-16-3 Gamma energy analysis -- 0.1 pCi/g 

I-129 15046-84-1 Low-energy gamma 
spectroscopy or liquid 
scintillation counter 

1 pCi/L  
(Low level) 

2 pCi/g 

Ni-63 13981-37-8 Liquid scintillation counting -- 10 pCi/g 

Np-237 13994-20-2 Alpha energy analysis -- 1 pCi/g 

Pu-238 13981-16-3 Alpha energy analysis -- 1 pCi/g 

Pu-239/240 Pu-239/240 Alpha energy analysis -- 1 pCi/g 

Pu-241 14119-32-5 Liquid scintillation counting -- 15 pCi/g 

Ra-226 13982-62-3 Lucas cell   
(EPA Method 903.1 or 

equivalent) 

-- N/Af 

Sb-125 14234-35-6 Gamma energy analysis -- N/Ag 

Se-79 15758-45-9 Liquid scintillation counting -- 1 pCi/g 

Sr-90 10098-97-2 Gas proportional counting -- 2 pCi/g 

Tc-99 14133-76-7 Liquid scintillation counting 50 pCi/L 5 pCi/g 

Th-232 N/A Alpha energy analysis -- 1 pCi/g 

Th-234 15065-10-8 Alpha energy analysis -- 1 pCi/g 

Tritium 10028-17-8 Liquid scintillation counting 700 pCi/L 30 pCi/g 
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Table A-4. Performance Requirements for Soil and Water Analysis  

Constituent/Parameter CAS Number Analytical Methoda,b 

PQL for 
Water  

(µg/L)c,d 

PQL for 
Soil  

(µg/kg)c,e 

U-233/234 U-233/234 Alpha energy analysis -- 1 pCi/g 

U-235 15117-96-1 Alpha energy analysis -- 1 pCi/g 

U-238 U-238 Alpha energy analysis -- 1 pCi/g 

Field Screening 

Radiological screening 
by radiological control 

technician 

N/A Field measurement 
instrument/meter 

N/A N/A 

pH N/A Field measurement 
instrument/meter 

N/A N/A 

Specific conductance N/A Field measurement 
instrument/meter 

N/A N/A 

Temperature N/A Field measurement 
instrument/meter 

N/A N/A 

Turbidity N/A Field measurement 
instrument/meter 

N/A N/A 

Notes: Complete reference citations are provided in Chapter A2. 
Analytical methods and PQLs provided in this table do not represent EPA requirements but are intended solely as guidance.  
a. EPA Methods 300.0 and 335.4 are provided in EPA/600/R-93/100, Methods for the Determination of Inorganic Substances in 
Environmental Samples. EPA Methods 150.1, 310.1, and 350.1 are provided in EPA/600/4-79/020, Methods for Chemical Analysis of 
Water and Wastes. Four-digit EPA methods are provided in SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods Compendium. Standard methods are provided in APHA/AWWA/WEF, Standard Methods for the Examination of Water and 
Wastewater (current revision). Equivalent methods may be substituted.  
b. For field measurement analytical methods, refer to Table 1-5 in the main document.  
c. A PQL is listed only for groundwater or soil constituents for which analysis is required.  
d. Required PQLs are specified in contracts with analytical laboratories. Actual practical quantitation limits vary by laboratory and 
may be lower. Method detection limits are three to five times lower than quantitation limits. For radionuclides, values in this column 
are the required minimum detectable concentrations in pCi/L for water and pCi/g for soil/other media.  
e. PQL values are taken from DOE/RL-2004-60, Appendix A. Some values have been updated to reflect current laboratory standards.  
f. No PQL available. Suggested minimum detection concentration of 1 pCi/g. 
g. No PQL available. Suggested minimum detection concentration of 0.3 pCi/g.  
CAS = Chemical Abstracts Service  
EPA = U.S. Environmental Protection Agency   
N/A = not applicable  
PQL = practical quantitation limit 
TOC = total organic carbon 
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Review Comment Record (RCR) Opportunistic Sampling Program, Sampling and Analysis Instruction During  Installation  of a 
Vadose Zone Soil Characterization Borehole and RCRA Monitoring Well at Waste Management Area A 

AX SGW-68631

Tracking_ID Chapter Section Page_Num Line_Num Table_Figure Comment_Basis Modification_Needed Commenter Disposition Response_to_Comment Date_Concurrence
AAX-SAI-001 1 1‐1 13‐14 Editorial recommendations to the first sentence in the second paragraph of Section 1:

(1) Add "borehole" in front of D0043.
(2) In the next paragraph and at the end of the page, D0043 is identified as a WRPS characterization 
borehole. Suggest mentioning this upfront in this paragraph stating D0043 is an WMA A‐AX, 241‐A‐302B 
Catch Tank characterization borehole, and that a RCRA well will be constructed in this borehole upon 
completion.
(3) Odd to callout Figure 1‐2 before Figure 1‐1.  Suggest deleting the callout to Figure 1‐2 since the figure 
is adequately listed and explained in the next paragraph.

Editorial suggestions. ECY Accept Editorial comments have been incorporated into the document. 09-13-2023

AAX-SAI-002 1 1‐1 14‐15 1)The second sentence in the paragraph, states the well will be drilled beyond the well completion depth.  
Actually, it is the well "borehole" that will be drilled deeper.
2)It is stated that the "well will be drilled beyond well completion depth."

1)Editorial suggestion.
2)Editorial suggestion ‐ change to "borehole", as is it the borehole that will be
extended to a greater depth.

ECY Accept Changed term from well to borehole. 09-13-2023

AAX-SAI-003 1 1.0 1‐1 28 Soil samples will be collected from the borehole before it is completed as a well. Sentence should read "…samples to be collected for the planned
borehole/well."

ECY Accept Sentence revised to "borehole/well". 09-13-2023

AAX-SAI-004 1 1‐1 30‐33 1)The first bullet on the page states soil/sediment samples will be collected from the Hanford formation,
Cold Creek unit and the Rwia.  Table 3‐1 only identifies geology grab samples to be collected while drilling 
through the Rwia; no requirements to collect soil samples. In addition, the well screen sieve samples will 
be collected in the top 25 ft of the aquifer which would be inclusive to the CCUg per Table 1‐1.
2)The list of bullets describing the planned sampling during drilling mentions from "select well locations". 
However, it is in reference to only one well (299‐E25‐251).
3)There is only one borehole/well in this SAI.  Therefore, the last two words ("well locations") in the first 
and second bullets is confusing.

1)Check for consistent throughout the document as to if soil samples will be
collected from the Rwia.  Also, the end of the bullet sentence states "selected well 
locations".  Technically, this SAI only described the sampling requirements for one 
boring/well location.
2)Editorial suggestion ‐ replace "select well locations" to something like "discrete
well depth locations".
3)Replace "well locations" with "depths."

ECY Accept Bullet revised to clarify that soil/sediment samples will only be collected from discrete 
well depth locations in the Rwia.

09-13-2023

AAX-SAI-005 1.0 1‐3 Fig. 1‐2 There is no scale bar in the legend. Add a scale bar to the figure. ECY Accept Revised. 09-13-2023

AAX-SAI-006 1 1‐4 Figure 1‐3 The legend in Figure 1‐3 includes DQO Focus Area 1 and DQO Focus Area
2. Due to the scale of the map image, it is unclear where these areas are defined (i.e. if the majority of
these areas are shown inside the map or outside of the map).

Editorial suggestion. ECY Accept with 
Modification

A footnote was added to the sentence that calls out Figure 1-3  "Note that the majority of 
DQO Focus Area 1 and DQO Focus Area 2 shown in Figure 1-3 are located outside the 
boundaries of the figure." 

This bullet was revised based on RPP-PLAN-62041, Sampling and Analysis Plan for WMA 
A-AX Focus Area 1 Tanks 241-A-104 and 241-A-105. This document describes focus area 1 
includes characterization of the area around Tank A-104 and A-105. Figure 1-3 of  this 
document does not include the area surrounding Tank A-104. RPP-PLAN-63020,  Sampling 
and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of A Farm), indicates 
that focus area 2 includes characterization of the southwestern area of A Farm. Figure 1-3 
of this document does not include the majority of the southwestern portion of A farm.

09-13-2023

AAX-SAI-007 1.2.2 1‐6 16, 17 Figure 1‐4 shows some lower mud unit present. For consistency, Ringold Fm. lower mud unit should be added to the fourth bullet. ECY Accept with 
Modification

Figure 1-4 was revised to remove the yellow highlights from the Rlm and the Rwia-lgd,  
the Rwia-ugd remains highlighted.  

09-13-2023

AAX-SAI-008 1 1.2.2 1‐7 Figure 1‐4 Figure 1‐4 includes a number of references embedded within the figure, one of which is not included in 
the SAI Section 7 references (WHC‐MR‐
0391).

Either add a source reference to the figure that shows this figure with the 
embedded references or add WHC‐MR‐0391 to the SAI reference list.

ECY Accept Added reference for WHC-MR-0391. 09-13-2023

AAX-SAI-009 1 1.2.2 1‐8 Figure 1‐5 1)The source reference for Figure 1‐5 is listed as being modified from SGW‐60586. The cross‐section in 
the referenced EER looks a bit different and does not include the three references shown within Figure
1‐5.  Two of these are in the SAI references but ECF‐Hanford‐21‐0017 is not.
2)The legend of the inset figure states the cross‐section shown on the map is aligned approximately in 
the direction of groundwater flow underneath WMA A‐AX. However, this figure, nor any figure occurring 
before it shows map lines depicting the groundwater elevation. Therefore, it's unclear whether the well is 
up‐gradient or down‐gradient.
3)The cross‐section shows the planned well entering Rwia‐lgd, which is not found in the acronyms list. 
Additionally, according to the stratigraphy shown in the figure, HF1 is drawn at the shallow location of 
the planned well, while it is not mentioned that HF1 will be encountered in the text portion of Chapter 1.

1)Either include ECF‐Hanford‐21‐0017 as a reference to the SAI or pick a more 
inclusive source reference.
2)Editorial suggestion. Or suggest that the first mention of Well 299‐E25‐ 251 in the
Introduction mentions that it is a down‐gradient well that will be added to the 
WMA A‐AX RCRA Monitoring Network.
3)Review the text of Chapter 1 Introduction to see if Rwia‐lgd should be added as a
formation unit expected to be encountered. Add Rwia‐lgd to the list of acronyms.

ECY Accept ECF-HANFORD-21-0117 has been added to the reference section.  The following sentence 
has been added to the introduction as follows "Well 299-E25-251 is a downgradient well 
that will be added to the WMA A-AX RCRA groundwater monitoring network and will be 
completed in the upper portion of the aquifer, as described in SGW 60586, Engineering 
Evaluation Report for Single Shell Tank Waste Management Area (WMA) A AX 
Groundwater Monitoring ."
The Rwia-lgd is not expected to be encountered in the vicinity of well 299-E25-251. 

09-13-2023

AAX-SAI-010 1 1.2.3 1‐9 9‐11 The sentence states information regarding 2020 groundwater conditions beneath the WMA is provided in 
Chapter 10 of DOE/RL‐2020‐51 (Hanford GWMR for 2021). The year 2020 is probably a typo and should 
have been 2021.

Check to see if the year mentioned should be 2021 and not 2020. ECY Accept Changed the year from 2020 to 2021. 09-13-2023

AAX-SAI-011 1.2.3 1‐9 Fig. 1‐6 This figure has two orange areas that are not the same shade of orange, yet the legend only shows one 
orange (Iodine1‐129).

Add the other orange to the legend (if there are two). ECY Accept Figure 1-6 was revised.   Tc-99 plume was below the I-129 plume causing saturation of the 
colors.  The Tc-99 plume has been placed on top which clarifies the figure.

09-13-2023

AAX-SAI-012 1 1.3 1‐10 4‐5 Same comment as comment #3(2) above. Editorial suggestion. ECY Accept Revised sentence from well to borehole/well. 09-13-2023

AAX-SAI-013 1.3, 1.4 1‐10 and 1‐11 15‐21 Table 1‐2 This paragraph does not mention the soil sample target constituents in RPP‐PLAN‐64758.  Table 1‐2 of 
SGW‐66631 does not have all the constituents of Table 4‐4 of RPP‐PLAN‐654758.

In order for the soil sampling effort to be consistent with the ones collected by the 
direct push drilling efforts, the target soil samples must be the same as those in 
Table 4‐4 of RPP‐PLAN‐64758.

ECY No Change Metals (neodymium, bismuth, rhodium, tantalum, and tungsten), anions (acetate, 
formate, glycolate, oxalate), and tin-126 are not reported by  laboratories contracted by 
CPCCo. Pesticides (Method 8081) and PCBs (Method 8082) are target analytes commonly 
associated with shallow zone soil and are not measured in soils collected at depth.  All 
physical property analyses will be performed by WRPS as described in RPP-PLAN-65441.

09-13-2023
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Tracking_ID Chapter Section Page_Num Line_Num Table_Figure Comment_Basis Modification_Needed Commenter Disposition Response_to_Comment Date_Concurrence
AAX-SAI-014 1 1.3 1‐10 15‐21 Table 1‐2 

Table 1‐3
(1) The groundwater analyses listed in Table 1‐3 reasonably matches those listed in the references 
provided.  No comment.
(2) The soil target analyses in Table 1‐2 is a subset of that stated in the reference for 200‐EA‐1 OU.  Very 
hard to judge the adequacy of the SAI target analyses since the information in the 200‐EA‐1 reference is 
more of an overview of all potential OU PCOCs and not specific to each waste area without digging into 
the reference's references.  More rationale is needed to justifying the soil target analyses.  [Greg Thomas 
(CPCCo) (4May23, 200 BP‐5/PO‐1 OUs status meeting) provided additional reasoning as to how the 
200‐EA‐1 subset targeted soil analyses for this SAI boring locations was select, mentioning the waste 
management and disposal process at 200‐East compared  to 200‐West.]

Based on the 4May23 discussion, the 200‐EA‐1 subset soil target analyses seems 
sufficient but more justification is needed in the SAI, either in Section 1.2 or in 
Section 1.3.

ECY Accept with 
Modification

The following text has been added to Section 3.2.1 "Constituent/Parameters "With the 
exception of four anions (acetate, formate, glycolate, oxalate), six metals, (cerium, 
lanthanum, neodymium, bismuth, rhodium, tantalum, and tungsten), tin-126, 
organochlorine pesticides by EPA Method 8081, and polychlorinated biphenyls by EPA 
Method 8082, the list of target analytes listed in Table 1-2 are consistent with the analytes 
listed in Table 4-4 of RPP-PLAN-64758.  Acetate, formate, glycolate, oxalate, cerium, 
lanthanum, neodymium, bismuth, rhodium, tantalum, and tin-126 are not reported by the 
contracted laboratories.  EPA Method 8081 is not included because pesticides are typically 
measured in shallow vadose zone soil because they are applied on the Hanford Site to 
prevent the spread of contamination by biological vectors and comply with 
environmental, safety, health and quality principals. EPA Method 8082 is not included 
because PCBs are typically associated with shallow zone soil and are not expected to be 
measured in soil collected at depth due to their high Kd values (8.4 to 822 L/kg) ."

09-13-2023

AAX-SAI-015 1 1.4 1‐10 30‐32 Did not see much written about use of drilling isolation casing.  Assume telescopic casing runs are only 
needed for drilling and geologic conditions, not required to case‐off zones of varying contaminations 
other than using the drive casing.

No modifications required unless cross‐contamination is a concern, then mention 
the use of telescopic and drive casing.

ECY No Change Cross-contamination is not expected to occur. However, drilling will be monitored by 
RADCON to determine potential contamination brought to the surface.

09-13-2023

AAX-SAI-016 1 1.4 1‐12 1‐6 Because of the high pH issues at three of the four WMU 216‐B‐3, RCRA‐ SAI wells, provide a summary of 
the expected bottom of the borehole backfilling process prior to well installation (e.g., bentonite vs. 
cement‐bedrock/bentonite‐unconsolidated).

Discuss the selection of bottom of the borehole backfill materials and process. ECY Accept The following sentence was added to the end of the paragraph "Backfilling will be 
performed with bentonite to approximately 0.9 m (3 ft) below the base of the end cap."

09-13-2023

AAX-SAI-017 1.4 1‐12,1‐13 2,3 Figure 1‐7 This sentence on page 1‐12 says that Figure 1‐7 depicts a well where the
borehole was drilled beyond the well completion depth.  Figure 1‐7 shows well with only well completion 
structures.

Modify Figure 1‐7 to show borehole beyond well completion structures. ECY Accept Figure 1-7 was revised to show borehole beyond well completion structures. 09-13-2023

AAX-SAI-018 1 1.4 1‐14 Table 1‐4 1)Check the depth of the screen interval in Table 1‐4.  Section 1.4 and Figure 1‐7 shows the screen 
interval to be about 25 ft long with no more than 5 ft extending above the water table.  Table 1‐4 implies 
the top of the screen will be installed about 10 ft above the water table.
2)Table 1‐4 lists the screen internal from 273‐298 ft bgs, suggesting the top of the screen will be installed 
at 10 ft above the depth to water.
Figure 1‐7 suggests the top of the screen will extend only 5 ft above the
water table.

1)Review the well screen depth and the well sump/end cap depth intervals in Table 
1‐4 to the estimated depth to water and that discussed in Section 1.4, and shown in 
Figure 1‐7.
2)Review the well screen depth and edit the table or figure to reflect the correct 
location of the top of the well screen in reference to the water table.

ECY Accept with 
Modification

Figure 1-7 was revised to show borehole beyond well completion structures. However, 
this is a generic figure that is not specific to the screened intervals described in Section 1.4 
for well 299-E25-251.
7/27/23 - Table 1-4 was revised to show the Screen Interval Depth as 278-303 ft and the 
Sump and End Cap Depth to 303-306 ft.

09-13-2023

AAX-SAI-019 1 1.4.5 1‐15 22 The sentence states the upper and lower screen intervals can be pumped at up to 132 L/min (35 
gal/min). Is this based on the screen length and slot size so as not to cause turbulent flow or some other 
reason such as short duration bust of pumping?  State the assumption for this estimate. (No issues with 
the next sentence that estimates a sustained pumping rate during well development based on nearby 
wells).

State a reason for the theoretical pumping rate estimate. ECY Accept The last sentence was revised to include that that the theoretical pumping rate is based 
on the pumping rates at nearby wells and no more than 20% drawdown.

09-13-2023

AAX-SAI-020 2 2.1.3 2‐8 7 The text states, " The practical quantitation limits for nontarget analytes are contractually established 
and presented in ECF‐HANFORD‐18‐0058, Practical Quantitation Limits for Groundwater Environmental 
Samples." Please also include the reference that is applicable to the PQLs for the soil samples that will be 
analyzed under this SAI.

See comment. ECY No Change A reference for soil PQLs cannot be provided because soil PQLs vary between each 
contracted laboratory and change annually upon completion of MDL studies.  Instead, the 
highest achievable PQLs amongst the laboratories are provided in Table 2-3.

09-13-2023

AAX-SAI-021 2 2.1.4 2‐8 11‐20 The section discusses the steps that may be taken if the sample volume for soils and groundwater are 
insufficient to analyze for all required analytes.  Please explain if a priority of analysis has been 
determined if this is to occur.

See comment. ECY Accept Section 2.1.4 was revised to "Sample Volume and Analytical Priority". The hierarchy of 
analysis for soil samples is provided.  As currently described in this section, it is not 
anticipated that there will be insufficient groundwater sample volume.

09-13-2023

AAX-SAI-022 2 2.2.2 2‐14 Table 2‐3 1)Table 2‐3, footnote "b" states field measurement analytical methods are provided in Table 4‐1.  There 
is no Table 4‐1.
2)The Performance Requirements for Soil and Water Analysis table is missing the soil PQLs for calcium, 
iron and magnesium.  Per Table 1‐2, these are considered to be target soil analytes, therefore PQLs for 
their analysis are needed.
3)Footnote c states, "A PQL is listed only for groundwater constituents for which analysis is required."  
Upon review, it appears that the same can be said for the PQLs that are listed for soil constituents.  If so, 
a footnote indicating this should also be made for the PQL for Soil column of the table.

1)Check the callout in table footnote "b".  Most likely it should be Table 1‐5 and not 
Table 4‐1.
2)Include the soil PQLs for calcium, iron and magnesium.
3)See comment.

ECY Accept Footnote "b" of Table 2-3 was revised to cite Table 1-5.  Soil PQLs were added for calcium, 
iron, and magnesium.

09-13-2023

AAX-SAI-023 2 2.2.3.2 2‐23 to 2‐25 Table 2‐6 For improved accuracy, include a footnote that explains the basis for the
"‐‐" where it appears for certain water or soil constituents.

Include a footnote explaining the use of "‐‐" within the table. ECY Accept A note was included for "--" to indicate that preservation is not required because the 
constituent will not be analyzed. 

09-13-2023

AAX-SAI-024 2 2.4.2 2‐28 32 Data validation will be performed, therefore, delete the words, "If conducted" from the sentence.  The 
revised sentence should state, "Data validation will be performed at a minimum frequency of 5% per 
method."

Revise sentence to state, "Data validation will be performed at a minimum 
frequency of 5% per method."

ECY No Change Data validation is not performed for all samples analyzed, and is determined under the 
direction of SMR.  Therefore, if conducted 5% is appropriate for samples collected under 
this SAI.

09-13-2023

AAX-SAI-025 2 2.4.2 2‐28 32 Include the Level of data validation that will be performed on 5% of the data. (e.g.; Level A, B or C etc.). Include the Level of data validation that will be performed on 5% of the data. ECY No Change As stated in the previous comment, data validation is performed under the direction of 
SMR and the level of data validation that is performed is specific to each project. 

09-13-2023
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AAX-SAI-026 3 3.1 3‐1 31‐32 The third bullet in the section discusses the vertical distribution of contaminants across the saturated 

unconfined aquifer "at selected well locations".  Technically, this SAI only discusses one well location so 
could remove this end statement from the sentence.

Editorial comment. ECY Accept "At select well locations" has been deleted from the sentence. 09-13-2023

AAX-SAI-027 3 3.1 3‐1 20 General 
Comment

The last bullet of Section 1.1 mentions the thickness, physical characteristics, and contaminants 
concentrations within the permeable basalt will be determined (if present).  Therefore, for Section 3.1, 
suggest adding the same wording as in SGW‐66549, Section 3.1, "The permeable basalt thickness and 
depth to competent basalt will be determined by the field geologist (in consultation with the OU 
technical lead) based on inspection of basalt drill cuttings and changes in drilling rate".

If relevant, consider adding the additional, permeable basalt determination process 
from SGW‐66549.

ECY Accept Added the following bullet to Section 3.1 "•	Determine the thickness, physical 
characteristics, and contaminant concentrations within permeable basalt (if present)."

09-13-2023

AAX-SAI-028 3 3.2 3‐2 13‐15 The last sentence of the second paragraph states, the Ringold Formation member of Wooded Island – 
unit E, soil samples will be collected across the top of the current estimated aquifer.
(1) Should this be Rwia or is it Rwie?
(2) Table 3‐1 only includes Rwia (not Rwie) and does not identify collecting Rwia soil samples.  The top of
the aquifer is shown as being in the CCUg per Table 3‐1 and as shown in the SAI's geologic cross‐section 
(Figure 1‐5).

Clarify if Rwie is expected to be encountered at the boring location, and if 
encountered will soil samples be collected.  Update sections in the SAI if Rwie is 
expected.

ECY Accept The text was corrected to cite Rwia instead of Rwie. The Rwie is not expected to be 
encountered.

09-13-2023

AAX-SAI-029 3.2 3‐2 17,18 This sentence says that the Ringold Fm. lower mud unit is not expected to be present at the location of 
this borehole/well, but Figure 1.4 on page 1‐7 suggests Rlm might be present.

Reconcile. ECY No Change Table 1-1 indicates that the Rlm is not present.  Figure 1-4 shows that the lower mud unit 
is not highlighted indicating that this feature is not expected to be encountered during 
drilling near WMA A-AX.

09-13-2023

AAX-SAI-030 3 3‐2 3‐3 Table 3‐1 In Table 3‐1, the second column ("Soil"), footnotes are assigned to every soil sample depth except one, 
CCUg depth 270‐275 ft.  Was this intended?

Determine if a footnote should have been added to soil sampling depth 270‐275 ft. ECY Accept There is no intention to collect physical properties from both cores from this formation. 09-13-2023

AAX-SAI-031 3 3.2 3‐4 Table 3‐1 Table 3‐1, footnote "c" identifies the soil samples to be collected for WRPS under RPP‐PLAN‐64758.  Most 
of the sampling depths in Table 3‐1 match that presented in the RPP‐Plan‐64758‐64758 reference link 
(Rev 1, Table 4‐2) but there are a couple that are different.

Double check the footnote "c" sample depths to the reference.  If any are different, 
state the reason.

ECY Accept Table 3-1 was revised for consistency with  Table 4-2 of RPP-PLAN-64758 and Table 4-1 of 
RPP-PLAN-65441 (physical properties).  

09-13-2023

AAX-SAI-032 3 3.6.4 General
Comment

IATA is explained and then used a couple times in the section.  It is not listed under Terms. Add IATA to the Terms list. ECY No Change IATA is in the terms list. 09-13-2023

AAX-SAI-033 7 7‐3 and 7‐5 Comments to the listed references:
(1) DOE/RL‐2020‐41‐ADD2 is missing the year issued.
(2) DOE/RL‐2020‐63 is missing the revision number.
(3) WHC‐MR‐0132 is missing the year issued.

Editorial comment and also applies to Section A2 (Appendix A references). ECY Accept Editorial comments were incorporated into main body and Appendix A. 09-13-2023

AAX-SAI-034 App A A1 A‐3 Project 
Background

1)The second paragraph with in the Project Background section states the borehole for this well will be
drilled beyond well completion depths to approximately 105 m (343 ft) bgs.  Table A‐1 and Table 3‐1 has 
the borehole depth as 358 ft (footnote f); Table 1.1 has it as 359 ft; and Sections 1.3 and 1.4 has it as 
approximately 360 ft.  Suggest the 343 ft be changed to 360 ft, including meter conversion.
2)The second paragraph of the Project Background box states that the borehole will be drilled to 
approximately 343 ft bgs. Other areas of this document state the borehole will be drilled to the depth of
the competent basalt. ..Table 1‐1 lists the depth to competent basalt as 359 ft bgs, as does Section 1.3. 
The footnote (f) of Table A‐1 and footnote (f) of Table 3‐1 lists the depth of the competent basalt as 358 
ft bgs.

1)Determine if the estimated borehole depth listed in this DQO summary can be
changed to match the depth in the main body of the SAI.
2)Review for consistency. Clarify the approximate depth to the basalt.

ECY Accept The main body of the text and Appendix A has been reviewed for consistency to state that 
the estimated depth to competent basalt is 109 m (359 ft) bgs and the borehole drilling 
depth is planned at 110 m (360 ft) bgs.

09-13-2023

AAX-SAI-035 App A A‐14 Table A‐4 Footnote c states, "A PQL is listed only for groundwater constituents for which analysis is required."  
Upon review, it appears that the same can be said for the PQLs that are listed for soil constituents.  If so, 
a footnote indicating this should also be made for the PQL for Soil  column of the table.

See comment. ECY Accept Footnote "c" was added to the PQL for Soil Column of Table A-4 and the footnote was 
revised to read "A PQL is listed only for soil or groundwater constituents for which analysis 
is required."

09-13-2023

AAX-SAI-036 App A A‐15 Table A‐4 The Performance Requirements for Soil and Water Analysis  table is missing the soil PQLs for calcium, 
iron and magnesium.  Per Table 1‐2, these are considered to be target soil analytes, therefore PQLs for 
their analysis are needed.

Include the soil PQLs for calcium, iron and magnesium. ECY Accept Soil PQLs were added for calcium, iron, and magnesium. 09-13-2023

Page 3 Printed on 9/19/2023

CPCC-2305068 
ATTACHMENT 2 

3 of 3




