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1 Purpose 1 

This sampling and analysis plan (SAP) presents the groundwater monitoring program for the 200-BP-5 2 

Groundwater Operable Unit (OU) shown in Figure 1-1. The OU encompasses the northern part of the 3 

200 East Area and extends through the Gable Mountain/Gable Butte Gap (Gable Gap) to the Columbia 4 

River. The purpose of the SAP is to define routine sampling and analytical requirements for groundwater 5 

monitoring wells located within the OU. The 200-BP-5 OU recently completed the remedial investigation 6 

(RI) phase of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 7 

(CERCLA) process and an RI report is being prepared. The monitoring program defined in this plan 8 

supports the post-RI period and will be used to direct CERCLA routine groundwater monitoring activities 9 

until a remedial action decision is made for the OU. 10 

This SAP supersedes previous CERCLA groundwater sampling and analysis documents for the OU, 11 

including the following:  12 

 DOE/RL-2001-49, Groundwater Sampling and Analysis Plan for the 200-BP-5 Operable Unit 13 

 DOE/RL-2007-18, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-5 14 

Groundwater Operable Unit 15 

 TPA-CN-578, Tri-Party Agreement Change Notice Form: Groundwater Sampling and Analysis Plan 16 

for the 200-BP-5 Operable Unit, DOE/RL-2001-49 Rev. 1 17 

This plan also integrates CERCLA and sitewide surveillance (Atomic Energy Act of 1954 [AEA]) 18 

groundwater monitoring programs by incorporating AEA sampling requirements. In addition, previous 19 

sampling requirements at three AEA sites (Waste Management Area [WMA] C and Burial 20 

Grounds 218-E-10 and 218-E-12B) have been incorporated into this plan based on previous investigations 21 

and agreements. Groundwater monitoring under AEA is implemented primarily through DOE O 435.1, 22 

Radioactive Waste Management. Through the AEA, the U.S. Department of Energy (DOE) regulates 23 

control of radioactive materials under its authority. DOE determines the frequency and location of 24 

groundwater monitoring for radionuclides according to standards established to protect human health and 25 

the environment from potential radioactive material risks. 26 

This plan consists of six chapters. The remainder of this chapter addresses the objectives and project 27 

scope, background, data quality objectives (DQOs), contaminants of potential concern (COPCs), and 28 

project schedule. Chapter 2 discusses the quality assurance (QA) requirements. Chapter 3 provides the 29 

field sampling plan. Chapters 4 and 5 address waste management and health and safety requirements. 30 

Chapter 6 cites the works of others consulted during preparation of this document. 31 

1.1 Objectives and Project Scope 32 

Through the DQO process, the following main objectives were identified to develop this SAP: 33 

 Assessing spatial distribution of groundwater COPCs in the unconfined aquifer 34 

 Assessing the rate of plume migration or attenuation for COPCs in the unconfined aquifer. 35 

Sampling requirements for the following sites were included, based on previous agreements and 36 

investigations: 37 

 Incorporate WMA C retrieval groundwater sampling requirements (TPA-CN-578) 38 

 Incorporate groundwater performance assessment requirements of Burial Grounds 218-E-10 and 39 

218-E-12B (DOE/RL-2000-72, Performance Assessment Monitoring Plan for the Hanford Site 40 

Low-Level Burial Grounds). 41 
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Based on these previous agreements and investigations, the scope is to evaluate whether groundwater is 1 

being significantly impacted by retrieval efforts or currently buried waste in the active burial grounds. In 2 

review of sampling data, these activities have not adversely affected groundwater quality, but are 3 

continuing to be assessed.  4 

The scope for defining the unconfined aquifer groundwater monitoring network for the COPC plumes in 5 

this OU focused on contaminant concentrations and trends from 2007 to 2013 (Appendix A), keeping in 6 

mind the dynamic groundwater flow and mobility of COPCs. The DQO scoping process used sampling 7 

and analytical results, hydrogeology, and groundwater flow as the basis for determining the COPCs, the 8 

monitoring well network, and the sampling frequency. The following bullets summarize the process and 9 

results for these three scoping requirements: 10 

 The past three annual reports (DOE/RL-2011-118, Hanford Site Groundwater Monitoring for 2011; 11 

DOE/RL-2013-22, Hanford Site Groundwater Monitoring Report for 2012; and DOE/RL-2014-32, 12 

Hanford Site Groundwater Monitoring Report for 2013) have defined 12 constituents exceeding 13 

either the primary drinking water standard (DWS) or groundwater cleanup levels 14 

(WAC 173-340-720, “Model Toxics Control Act—Cleanup,” hereinafter called MTCA, 15 

“Groundwater Cleanup Standards,” Method B): arsenic, cesium-137, cyanide, fluoride, hexavalent 16 

chromium (Cr(VI)), iodine-129, nitrate, plutonium-239/240, strontium-90, technetium-99, tritium, 17 

and uranium. Additional COPCs were included to meet WMA C retrieval monitoring requirements: 18 

cobalt-60 (e.g., through low-level gamma analysis) and gross beta.  19 

 Well selection was completed through spatial review of plume configurations with understanding of 20 

the past and current groundwater flow direction. The well selection is limited to the plumes within the 21 

OU boundary, and includes plumes that have migrated into the OU from the 200-PO-1 OU 22 

(i.e., iodine-129). The final well selection includes 118 existing wells in northern 200 East Area and the 23 

region within and south of Gable Gap and 2 new wells installed in the 200 East Area in 2014. Several 24 

wells within the 200 East Area were included to meet burial ground or WMA C requirements.  25 

 Sampling frequency was based on flow conditions and COPC mobility. Water level measurements 26 

show that certain areas within the OU have very slow groundwater flow rates, while other areas have 27 

very high flow rates. Where flow rates are low and the COPCs have low mobility, the assigned 28 

sampling frequencies are biennial to triennial. Where the groundwater flow rates were high and 29 

COPCs had high mobility, the sampling frequency assigned was annual. More frequent sampling 30 

requirements (quarterly and semiannually) were based on previous requirements for WMA C retrieval 31 

and burial grounds requirements, respectively. 32 

Implementation of this plan will provide direction for routine groundwater monitoring until a remedial 33 

design/remedial action work plan (RD/RAWP) is completed. The data gathered under this plan satisfy the 34 

requirements of the CERCLA National Contingency Plan (NCP) (40 CFR 300.430(b), “National Oil and 35 

Hazardous Substances Pollution Contingency Plan,” “Remedial Investigation/Feasibility Study and 36 

Selection of Remedy”) and fulfill sitewide surveillance monitoring requirements under AEA, as 37 

implemented under DOE O 458.1, Radiation Protection of the Public and the Environment. Because of the 38 

dynamic nature of the unconfined aquifer within the 200-BP-5 OU, the well network and sampling 39 

frequency will be evaluated annually to determine if changes are needed. If changes are needed, they will be 40 

handled as outlined in Table 2-2 of Section 2.1.4, Documents and Records. 41 

This SAP does not define water level monitoring requirements; however, it provides a discussion of the 42 

governing plans that do define these requirements. As a result, water level data are not within the scope of 43 

this SAP. Water level monitoring and data collection are covered within the following documents. 44 
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 Water level monitoring requirements for the OU are defined in SGW-38815, Water-Level Monitoring 1 

Plan for the Hanford Site Soil and Groundwater Remediation Project, and SGW-54165, Evaluation 2 

of the Unconfined Aquifer Hydraulic Gradient Beneath the 200 East Area, Hanford Site.  3 

 Groundwater monitoring of the confined aquifer is addressed in DOE/RL-2012-59, Sampling and 4 

Analysis Plan for Groundwater Surveillance Monitoring on the Hanford Site, issued in October 2013. 5 

The monitoring in DOE/RL-2012-59 is termed “surveillance” groundwater monitoring. Fourteen 6 

wells identified in DOE/RL-2012-59 are located within the 200-BP-5 OU boundary.  7 

Additionally, this SAP does not define monitoring at Resource Conservation and Recovery Act of 1976 8 

(RCRA) sites; however, well sampling events are coordinated to eliminate redundant field sampling. 9 

Requirements defined in RCRA groundwater monitoring plans within the OU are not addressed in or 10 

affected by this plan. The governing RCRA groundwater plans for sites within the OU include the 11 

following: 12 

 DOE/RL-2008-60, Interim Status Groundwater Monitoring Plan for the 216-B-63 Trench 13 

 DOE/RL-2009-75, Interim Status Groundwater Monitoring Plan for the LLBG WMA-1 14 

 DOE/RL-2009-76, Interim Status Groundwater Monitoring Plan for the LLBG WMA-2 15 

 DOE/RL-2009-77, Groundwater Quality Assessment Plan for the Single-Shell Tank Waste 16 

Management Area C 17 

 DOE/RL-2012-53, Groundwater Quality Assessment Plan for the Single-Shell Tank Waste 18 

Management Area B-BX-BY 19 

 DOE/RL-2013-46, Groundwater Monitoring Plan for the Liquid Effluent Retention Facility 20 

1.2 Background 21 

This section discusses hydrogeology, groundwater flow, sources of contamination, and contaminant 22 

plumes. The hydrogeology and groundwater flow described in this SAP are focused on the 200 East Area, 23 

as defined by the extent of past or present liquid waste release constituents exceeding the DWS. 24 

Additional information is provided extending into the area just south of Gable Mountain and Gable Butte 25 

or with the Gable Gap area within this OU.  26 

1.2.1 Site Hydrogeology 27 

The hydrogeology of the 200‑BP‑5 OU consists of a suprabasalt sediment framework with three 28 

stratigraphic sequences: the Ringold Formation, Cold Creek unit (CCU), and Hanford formation. 29 

Underlying the suprabasalt sediments is generally the Elephant Mountain Basalt.  30 

The uppermost basalt member of the Saddle Mountains Basalt in the 200-BP-5 OU is generally the 31 

Elephant Mountain Member. This member defines the base of the unconfined aquifer in the OU, with the 32 

exception of the Gable Gap and further north. In the Gable Gap area, portions of the Elephant Mountain, 33 

Pomona, Esquatzel, and Asotin members of the Saddle Mountains Basalt were removed by erosion, 34 

exposing and interconnecting the lower permeability Rattlesnake Ridge and Selah interbed aquifers to the 35 

unconfined aquifer. Figures A-2 and A-4 of PNNL-19702, Hydrogeologic Model for the Gable Gap Area, 36 

Hanford Site, provide cross-sections of this area. North of Gable Gap, a high-angle reverse fault shifted 37 

basalt upward across the hydrogeological unit 8 of the Ringold Formation (e.g., Ringold lower mud), 38 

which defines the base of the unconfined aquifer north of the fault. 39 

Groundwater elevations in the confined interbeds south of the Gable Gap area (e.g., hydraulically 40 

upgradient) are higher than the overlying unconfined water table, indicating an upward hydraulic gradient. 41 
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Groundwater contaminants that have migrated from the 200 East Area to the Gable Gap area through the 1 

unconfined aquifer are constrained to the highly permeable Hanford sediments of the unconfined aquifer in 2 

this area. Section 9.1.1.3 of DOE/RL-2011-01, Hanford Site Groundwater Monitoring Report for 2010, 3 

provides a detailed discussion of the conceptual model of contaminant migration and associated figures. 4 

In the north part of the 200 East Area, the unconfined aquifer is defined by semiconsolidated to 5 

consolidated ancestral Columbia River and lacustrine sediments of the Ringold Formation, which were 6 

incised later by unconsolidated Columbia River sediments of the CCU and high-energy glacial fluvial 7 

sediments of the Hanford formation. Further discussion and a cross-sectional view of the latest 8 

interpretation of the hydrogeology in the 200 East Area is provided in the 200-BP-5 overview of 9 

DOE/RL-2014-32.  10 

The major difference in the hydraulic conductivity between the consolidated Ringold gravels and the 11 

unconsolidated Cold Creek and Hanford gravels provides the framework for preferential groundwater 12 

flow within the unconfined aquifer in the 200 East Area. The saturated Ringold Unit A sediments have a 13 

much lower hydraulic conductivity range than the CCU or Hanford formation. For comparison, 14 

PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200 East Area and Vicinity, 15 

Hanford Site, Washington, estimated the range of hydraulic conductivity of the Ringold Formation as 16 

0.1 to 200 m/d, while the saturated Cold Creek gravels and Hanford gravels are estimated at 1,785 m/d 17 

(SGW-55438, Hanford Site Groundwater Monitoring for 2012: Supporting Information). East of the 18 

200 East Area, low hydraulic conductivity Ringold sediments again fully contain the aquifer, as shown in 19 

Figure 1-1. The saturated Ringold sediments east of the 200 East Areas and/or Elephant Mountain basalt 20 

create a groundwater flow barrier to the east that extends north to Gable Mountain, as shown in 21 

Figure 1-1 (e.g., mud or basalt above the water table). Only a few COPCs still reside in the saturated 22 

Ringold sediments from past discharges to ponds (e.g., B and Gable Mountain Pond), which are discussed in 23 

Section 1.2.4. 24 

Cold Creek and Hanford sediments exist throughout most of the aquifer within the northwest-southeast 25 

trending paleochannel across the northern part of the 200 East Area. Some remnant low hydraulic 26 

conductivity Ringold sediments that were not scoured away during the incising episodes underlie the 27 

higher hydraulic conductivity sediments. In other areas, the high hydraulic conductivity sediments are in 28 

direct contact with the underlying Elephant Mountain basalt. The high hydraulic conductivity sediments 29 

contribute to the nearly flat groundwater gradient condition existing between the low hydraulic 30 

conductivity Ringold sediments (SGW-54508, WMA C September 2012 Quarterly Groundwater 31 

Monitoring Report). The high energy saturated sediments are thickest within the southerly portion of the 32 

200-BP-5 OU (e.g., near WMA C) and thin as the sediments extend to the northwest toward Gable Gap. 33 

Previous folding of the underlying basalts causes thinning of the aquifer to a couple meters or less between 34 

the 200 East Area and Gable Gap. Where the aquifer is uninterrupted by basalt ridges, paleochannels of 35 

saturated Cold Creek and Hanford sediments provide a preferential groundwater flow pathway (Figure 1-2). 36 

Prior to the 2011 groundwater flow reversal in the northwest corner of the 200 East Area, groundwater 37 

preferentially migrated northwest toward the Gable Gap through Paleochannel D (Figure 1-2). 38 

1.2.2 Current Groundwater Flow 39 

Groundwater flow in the southern portion of the 200-BP-5 OU (northern 200 East Area) has maintained a 40 

southeast direction since the flow change in 2011, as seen by Figures 1-3 and 1-4. East of the 200 East 41 

Area, where saturated low hydraulic conductivity Ringold sediments are present, groundwater flows west 42 

to southwest. The west to southwest flow is associated with continuing groundwater mound drainage of 43 

the Ringold sediments that were charged by the past discharges to B Pond (discharges to this pond were 44 

terminated in 1997). Because COPCs exceeding the DWS are primarily south of the Gable Gap within the 45 

200-BP-5 OU, this section focuses on flow direction and rates within and south of Gable Gap. 46 
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Flow rates in the 200-BP-5 OU vary, depending upon aquifer sediments and hydraulic conductivity 1 

ranges. Flow rates in the low hydraulic conductivity Ringold sediments entering the west side of the 2 

200 East Area may not exceed 0.1 m/day. For example, flow rates calculated for similar Ringold 3 

sediments at WMA U in 200 West Area were 0.077 m/day in 2011 (DOE/RL-2011-118). Similarly, flow 4 

rates through the Ringold Formation, beneath the former B Pond, migrating west toward the 200 East 5 

Area were calculated at 0.005 m/day (DOE/RL-2011-118). Conversely, the rates of flow in the thin, 6 

highly permeable Hanford/Cold Creek gravels beneath WMA B/BX/BY were estimated to average 7 

0.5 m/day between 2011 and 2012 (DOE/RL-2013-22). However, as the aquifer thickens to the south of 8 

WMA B/BX/BY, the groundwater flow rate declines. The 2013 expanded low-gradient water level 9 

monitoring network is attempting to define the gradient in this area.  10 

Because of the temporal nature of the high Columbia River stages, the flow rate at WMA B/BX/BY has 11 

varied throughout each year since 2011. For example, during the springs of 2011, 2012, and 2013, high 12 

Columbia River stages propagated through the saturated sediments extending through the Gable Gap area 13 

and into the northwest portion of the 200 East Area. The result caused an increased south-southeastward 14 

summer/fall flow direction (Figure 1-5). Between 2012 and 2013, the estimated flow rate average was 15 

0.33 m/day compared to 0.5 m/day between summer of 2011 and summer of 2012. The temporal changes 16 

are mainly seen within the northwest portion of the 200 East Area, where the aquifer is thin. 17 

Other possible temporal effects associated with the rate of flow in the 200 East Area have been linked to 18 

large discharges to the Treated Effluent Disposal Facility (TEDF) (DOE/RL-2011-01). Although 19 

discharges to TEDF have not been significant since 2010, they may increase because tank retrievals are 20 

projected to ramp up in the near future. The relationship between tank retrieval and groundwater effects 21 

was discussed in Section 9.0 of DOE/RL-2011-01. In short, large volumes of cooling water discharged to 22 

TEDF during volume reductions associated with tank retrieval at the 242-A Evaporator have caused a 23 

hydraulic blockage of groundwater flow out of the southeast part of the 200 East Area. As a result, 24 

groundwater elevations increased for a month to several months (Figure 1-6). For example, in 2010, two 25 

separate large discharge events were recorded (as shown in Figure 1-6). The outcome of the discharges 26 

led to a 200 East Area water table increase for about a month following the discharge event. The net 27 

effect on the groundwater was a temporary slowing of the flow rate and activity/concentration increases 28 

beneath sources of ongoing liquid waste infiltration into the groundwater. 29 

1.2.3 Sources of Groundwater Contamination 30 

This section provides discussion of waste sites and liquid inventories overlying the 200-BP-5 OU. 31 

The source site data were based on liquid waste inventory release calculations (i.e., volume and 32 

constituent mass), vadose zone characterization data (where available), and the nature and contaminant 33 

activities/concentrations in groundwater beneath those waste sites. Several reports provide documentation 34 

of the waste sites that have/are affecting groundwater quality (oldest to most recent): 35 

 WMP-28945, Data Quality Objective Summary Report in Support of the 200-BP-5 Groundwater 36 

Operable Unit Remedial Investigation/Feasibility Study Process 37 

 PNNL-19277, Conceptual Models for Migration of Key Groundwater Contaminants Through the 38 

Vadose Zone and Into the Unconfined Aquifer Below the B-Complex 39 

 DOE/RL-2011-01, Hanford Site Groundwater Monitoring Report for 2010 40 

 DOE/RL-2012-53, Groundwater Quality Assessment Plan for the Single-Shell Tank Waste 41 

Management Area B-BX-BY  42 

 SGW-56777, WMA C October Through December 2013 Quarterly Groundwater Monitoring Report 43 
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 1 

Figure 1-2. Ringold Age and Ice Age Flood Paleochannels 2 
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Figure 1-3. 2011 Groundwater Flow Direction into and through the 200 East Area 2 
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Figure 1-4. 2013 Groundwater Flow Direction into and through the 200 East Area 2 
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 1 

Figure 1-5. History of Groundwater Gradient Magnitude and Direction in the Northwest Corner of the  2 

200 East Area 3 

 4 
Figure 1-6. Comparison of Treated Effluent Disposal Facility Discharges with 200 East Area 5 

Groundwater Elevations 6 

Table 1-1 provides a list of the areas identified as impacting groundwater along with the contaminants 7 

affecting groundwater. Additional information in Table 1-1 was derived from RPP-26744, Hanford Soil 8 

Inventory Model, Rev. 1. Figure 1-7 provides the locations of sites affecting groundwater, that have 9 

affected groundwater, or that have the potential of affecting groundwater.  10 
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Table 1-1. Waste Sites Affecting Groundwater 

Waste Sites Contaminants 

Derived Activity/ 

Concentration Released to 

Soil Column 
Derived Liquid Release 

(L) 

Highly Contaminated Waste Stream Sites within the B Complex 

BY Cribs and 216-B-42 

Trench 

Technetium-99 

Nitrate 

Cyanide 

Cobalt-60 

Iodine-129 

3,798,800 pCi/L 

198,600 mg/L 

Not provided 

188,000 pCi/L 

4870 pCi/L 

33,810,000 

216-B-50 Crib Tritium 2,307,000 pCi/L 54,739,900 

216-B-57 Crib Tritium 2,309,000 pCi/L 84,331,000 

UPR-200-E-131  

(near 241-BX-102 Single 

Shell Tank) 

Uranium 

Technetium-99 

Nitrate 

Tritium 

Iodine-129 

29,100 mg/L 

6,560,400 pCi/L 

11,000 mg/L 

11,089,100 pCi/L 

2,900 pCi/L 

346,750 

216-B-7A&B Cribs Technetium-99 

Nitrate 

Chromium 

35 to 420,800 pCi/L 

4,800 to 86,100 mg/L 

22 to 415 mg/L 

44,617,500 

216-B-8 Crib Technetium-99 

Nitrate 

Chromium 

Iodine-129 

3,400 pCi/L 

4,800 to 79,800 mg/L 

22 to 261 mg/L 

151 to 4,940 pCi/L 

35,269,100 

Undocumented Release 

near 241-B-105 

Tributyl Phosphate 

Waste Containing the 

Same Constituents as 

the BY Cribs 

Not derived 280,090 

Highly Contaminated Waste Stream Sites near B Plant 

216-B-12 Crib Uranium 

Nitrate 

Tritium 

Insignificant to 54.2 mg/L 

0.5 to 8,280 mg/L 

0.14 to 8,270,000 pCi/L 

520,444,400 

216-B-5 Injection Well Uranium 

Nitrate 

Strontium-90 

Cesium-137 

Plutonium-239 

0.271 to 0.465 mg/L 

4,600 to 40,000 mg/L 

203,600 to 312,200 pCi/L 

234,000 to 358,500 pCi/L 

177,400 to 2,383,500 pCi/L 

32,090,000 
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Table 1-1. Waste Sites Affecting Groundwater 

Waste Sites Contaminants 

Derived Activity/ 

Concentration Released to 

Soil Column 
Derived Liquid Release 

(L) 

Other Sites 

216-B-3 Pond Tritium 

Iodine-129 

19 to 484,000 pCi/L 

<1 pCi/L (contribution from 

PUREX may not have been 

completed) 

282,689,400,000 

Gable Mountain Pond Nitrate 

 

Strontium-90 

0.6 mg/L to undefined for 

unplanned release 

0.2 to 14,900 pCi/L 

293,899,038,000 

216-B-2-1 and 2 Ditches Fractionation Waste 

Nitrate, Sulfate, and 

Total Organic Carbon 

Not derived Not derived 

Highly Contaminated Waste Stream Sites at WMA C 

WMA C PUREX (technetium-99 and nitrate) and Scavenged Waste (same contaminants as 

BY Cribs) appear to have affected groundwater, but sources have yet to be defined. 

Below are the most significant releases defined at WMA C. 

UPR-200-E-81 East of 

Well 299-E27-23 

Technetium-99 

Nitrate 

201,446 pCi/L 

42,616 mg/L 

136,260 

UPR-200-E-82 North of 

Well 299-E27-4 

Technetium-99 

Nitrate 

143,861,328 pCi/L 

77,700 mg/L 

9,841 

UPR-200-E-86 Northwest of 

Well 299-E27-23 

Technetium-99 

Nitrate 

70,276,528 pCi/L 

19,224 mg/L 

65,802 

241-C-101 Technetium-99 

Nitrate 

59,375,377 pCi/L 

13,284 mg/L 

3,785 

241-C-105 Technetium-99 

Nitrate 

59,815,100 pCi/L 

30,210 mg/L 

3,785 

241-C-110 Technetium-99 

Nitrate 

3,212,828 pCi/L 

171,069 mg/L 

7,571 

PUREX = plutonium-uranium extraction 

WMA = waste management area 

 1 

Table 1-2 identifies sites that appear to have not affected groundwater quality but, because of their 2 

inventory or past assessments, are considered to have potential to affect groundwater quality. 3 

This includes the two burial ground sites, 218-E-10 and 218-E-12B, where performance monitoring was 4 

defined in DOE/RL-2000-72.  5 

 6 
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1 
 2 

Figure 1-7. Waste Sites Associated and Potentially Associated with Affected Groundwater Quality 3 

Table 1-2. Waste Sites with Potential to Affect Groundwater 

Waste Sites Contaminants 

Derived Activity/ 

Concentration Released to Soil 

Column 
Derived Liquid 

Release 

200 East Burial Grounds 

218-E-10 Burial Ground 

Uranium 

Technetium-99 

Tritium 

Iodine-129 

Not derived Not derived 

218-E-12B Burial Ground 

Uranium 

Technetium-99 

Tritium 

Iodine-129 

Not derived Not derived 

 4 

1.2.4 Contaminant Plumes of Potential Concern 5 

Twelve contaminants were identified through review of the past three annual reports (DOE/RL-2011-118, 6 

DOE/RL-2013-22, and, DOE/RL-2014-32) as those constituents meeting the requirements provided in 7 
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Appendix A, Section A1.2, Project Assumptions. The contaminants either were above the primary DWS or 1 

exceeded the groundwater cleanup levels (MTCA [WAC 173-340-720], Method B). Two additional COPCs 2 

were included because of the WMA C retrieval monitoring requirements: cobalt-60 (e.g., through low-level 3 

gamma analysis) and gross beta. The 14 COPCs follow: 4 

1. Arsenic 5 

2. Cesium-137 6 

3. Cobalt-60 7 

4. Cyanide 8 

5. Fluoride 9 

6. Gross Beta 10 

7. Cr(VI) 11 

8. Iodine-129 12 

9. Nitrate 13 

10. Plutonium-239/240 14 

11. Strontium-90 15 

12. Technetium-99 16 

13. Tritium 17 

14. Uranium 18 

As of 2013, all but cobalt-60 continued to exceed DWS in groundwater. Discussion of the extent of these 19 

contaminants in groundwater follows in descending order of the plume area. Nitrate, iodine-129, 20 

technetium-99, and uranium are the most widespread groundwater contaminants because of the large 21 

inventories released at various sites, ionic nature of these contaminants, and slow degradation.  22 

1.2.4.1 Nitrate 23 

Nitrate was discharged at various concentrations to tanks and waste sites throughout the 200 East Area 24 

overlying the 200-BP-5 OU. Currently, five groundwater areas have been impacted with concentrations 25 

exceeding the DWS. The areas are consistent with the source sites described in Section 1.2.3 and include 26 

the B Complex, 216-B-12 Crib, 216-B-2-2 Ditch, WMA C, and Gable Mountain Pond. A thorough 27 

discussion of each site is presented in DOE/RL-2011-01. Figure 1-8 presents the 2013 plume extent.  28 

1.2.4.2 Iodine-129 29 

Three sources (216-A-10 Crib vicinity, 216-A-29 Ditch, and 216-B-3 Pond) were the major contributors 30 

to the widespread groundwater distribution of iodine-129 within the 200 East Area and Gable Gap 31 

(Figure 1-8). Two of these sources are located within the 200-PO-1 OU. A more detailed discussion is 32 

provided in DOE/RL-2011-01.  33 

1.2.4.3 Technetium-99 34 

Technetium-99, a significant fission product of the waste produced by the separation process at the 35 

Hanford Site, was discharged at various activity levels to tanks and waste sites throughout the 200 East 36 

Area overlying the 200-BP-5 OU. Currently, two groundwater areas, B Complex and WMA C, have been 37 

impacted with activities exceeding the DWS (Figure 1-8). The areas are consistent with the source sites 38 

described in Section 1.2.3. A thorough discussion of each site is presented in DOE/RL-2011-01.  39 
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1.2.4.4 Uranium 1 

Uranium, the initial product used to produce plutonium through the 100 Area reactors, was also a waste 2 

product of the separation process at the Hanford Site. Various uranium concentrations were discharged to 3 

tanks and waste sites throughout the 200 East Area, overlying the 200-BP-5 OU. Currently, three 4 

groundwater areas have been impacted with concentrations exceeding the DWS. The areas are consistent 5 

with those described in Section 1.2.3 and include the B Complex, 216-B-12 Crib area, and 6 

216-B-5 Injection Well. Although the 216-B-5 Injection Well inventory affected groundwater, 2012 7 

conditions were less than DWS. A thorough discussion of each site is presented in DOE/RL-2011-01. 8 

Figure 1-8 presents the 2013 plume extent. 9 

1.2.4.5 Cyanide 10 

Cyanide, a sequestering constituent used to precipitate cesium-137 from the tributyl phosphate separation 11 

waste, was intentionally disposed only at the BY Cribs waste site in the 200 East Area overlying the 12 

200-BP-5 OU. In 2012, one additional unplanned release (UPR) site, apparently associated with 13 

scavenged tributyl phosphate waste, was determined to be affecting groundwater quality within the 14 

B Complex area (release near Tank 241-B-105). The BY Cribs releases are consistent with discussions in 15 

Section 1.2.3. The UPR site, near Tank 241-B-105, is consistent with the assessment discussed in 16 

DOE/RL-2012-53. A thorough discussion of the BY Cribs plume is presented in DOE/RL-2011-01. 17 

Figure 1-8 presents the 2013 plume extent for both releases. 18 

1.2.4.6 Strontium-90 19 

Strontium-90, a significant fission product of the waste produced by the separation process at the 20 

Hanford Site, was discharged at various activity levels to tanks and waste sites throughout the 200 East 21 

Area, overlying the 200-BP-5 OU. Currently, two groundwater areas exceed the DWS. The areas are 22 

consistent with those described in Section 1.2.3 and include the 216-B-5 Injection Well and Gable 23 

Mountain Pond. Because of the preferential absorption of strontium-90 by Hanford sediments, this 24 

constituent does not migrate significant distances from the release area. However, both sites have limited 25 

vadose zone sediments for adsorption. Waste was injected into the aquifer at the 216-B-5 Injection Well, 26 

creating a conduit for direct transport to groundwater. At Gable Mountain Pond, the vadose zone 27 

thickness was 12 m (39.3 ft) or less. Current migration calculations for strontium-90 in groundwater near 28 

the former Gable Mountain Pond, which consider the distribution coefficient of strontium-90 and other 29 

hydraulic parameters, indicate the migration rate is approximately 1 m (3.28 ft) per year. Figure 1-8 30 

presents the 2013 plume extent for both releases. 31 

1.2.4.7 Tritium 32 

Tritium, a product of the Hanford Site, was also discharged to tanks and waste sites at various activity 33 

levels throughout the 200 East Area overlying the 200-BP-5 OU. Currently, three groundwater areas have 34 

been affected with concentrations exceeding the DWS. The areas are consistent with those described in 35 

Section 1.2.3 and include the B Complex, 216-B-12 Crib area, and B Pond. A thorough discussion of 36 

each site is presented in DOE/RL-2011-01. Figure 1-8 presents the 2013 plume extent. 37 

1.2.4.8 Chromium 38 

Chromium in the form of dichromate (anionic Cr(VI)), a key oxidation constituent during early 39 

Hanford Site plutonium purification, was discharged to several tanks and mainly the 216-B-8 Crib within 40 

the 200-BP-5 OU. Currently, only one groundwater area, B Complex, has been impacted with 41 

concentrations exceeding the Cr(VI) MTCA (WAC 173-340) standard (48 µg/L). The plume extent is not 42 

shown in Figure 1-8, but is provided in Figure 3-13. 43 
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1.2.4.9 Cesium-137 and Plutonium-239 1 

Cesium-137 and plutonium-239, products of the separation process at the Hanford Site, were discharged 2 

at various activity levels to tanks and waste sites throughout the 200 East Area, overlying the 3 

200-BP-5 OU. Currently, one groundwater area exceeds the DWS. The area is consistent with that 4 

described in Section 1.2.3 and limited to the 216-B-5 Injection Well, where the waste was discharged 5 

directly into the aquifer. Under the geochemical conditions at Hanford, these contaminants are 6 

preferentially absorbed by Hanford sediments and do not migrate significant distances from the release 7 

area. A thorough discussion of the site is presented in DOE/RL-2011-01. The plume extent is not shown 8 

in Figure 1-8 but is provided in Figures 3-15 and 3-16, respectively. 9 

1.2.4.10 Colbalt-60 10 

Cobalt-60, a fission waste product of the separation process at the Hanford Site, was discharged at various 11 

activity levels to tanks and waste sites throughout the 200 East Area, overlying the 200-BP-5 OU. 12 

Cobalt-60, generally not mobile enough to reach groundwater in the 200 East Area, is monitored at 13 

WMA C in accordance with tank retrieval agreements. Cobalt-60 has reached groundwater in certain 14 

locations in the 200 East Area (e.g., BY Cribs), where it was complexed with cyanide as part of the 15 

cesium-137 sequestration process. Since cobalt-60 has a relatively short half-life (5.2 years), it no longer 16 

exceeds the DWS in groundwater beneath the BY Cribs. It continues to be monitored in this plan in wells 17 

at the BY Cribs as part of AEA surveillance monitoring program. The reason is to ensure that variability 18 

of continued infiltrating waste into groundwater is understood and potential handling associated with 19 

future treatment decisions can be planned safely. 20 

1.2.4.11 Fluoride 21 

Fluoride in the form of hydrofluoric acid, used in the early plutonium separation process at B Plant 22 

(1945 through 1952), was used to precipitate fluoride radionuclides. The waste associated with this 23 

process was neutralized before sending to the ground. This waste was sent to the 241-B-361 settling tank, 24 

which was connected to the 216-B-5 Injection Well. This waste also was sent to the 216-B-7A&B Cribs. 25 

The only fluoride levels above the DWS in groundwater remains at Well 299-E28-24, located 26 

approximately 5 m (16.4 ft) southeast of the 216-B-5 Injection Well. The plume extent is not shown for 27 

this site because of the limited areal extent (e.g., one well). 28 

1.2.4.12 Arsenic 29 

Arsenic, not used in the separation processes, is found in the groundwater exceeding the DWS at 30 

Well 299-E33-16. The arsenic appears to be associated with acid disposal to the 216-B-8, located within 31 

the vadose zone. It appears natural arsenic within the soil is mobilized and upon entering the groundwater 32 

exceeds the DWS. However, after entering the groundwater, it establishes equilibrium conditions below 33 

background levels, prior to migration to the other nearby wells. The plume extent is not shown for this 34 

site because of the limited areal extent (e.g., one well). 35 

1.3 Data Quality Objectives Summary 36 

The objective of this DQO process is to define the methodology for determining an optimized routine 37 

groundwater monitoring network for the 200-BP-5 Groundwater OU, considering that the OU is in the 38 

post-RI period. Well selection and the monitoring frequency need to target two primary aspects of the 39 

contaminant distribution: 40 

 Assessing spatial distribution of groundwater COPCs in the unconfined aquifer 41 

 Assessing the rate of plume migration or attenuation for COPCs in the unconfined aquifer 42 
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1.4 Contaminants of Potential Concern 1 

Data collected under routine groundwater monitoring of the COPCs listed in Table 1-3 will support 2 

development of the 200-BP-5 OU feasibility study and will be discussed in Hanford Site groundwater 3 

annual reports. Monitoring for the 14 CERCLA COPCs will continue until a record of decision (ROD) is 4 

approved and an RD/RAWP is completed, as discussed in Section 1.2. 5 

Table 1-3. Contaminants of Potential Concern 

Contaminant CASRN CERCLA AEA 

Arsenic 7440-38-2 X  

Cesium-137* 10045-97-3 X X 

Cobalt-60* 10198-40-0 X X 

Cyanide 74-90-8 X  

Fluoride 16984-48-8 X  

Gross Beta 12587-47-2  X 

Hexavalent Chromium 18540-29-9 X  

Iodine-129 15046-84-1 X X 

Nitrate 14797-55-8 X  

Plutonium-239/240 97918-67-7 

14119-33-6 

X X 

Strontium-90 10098-97-2 X X 

Technetium-99 14133-76-7 X X 

Tritium 10028-17-8 X X 

Uranium 7440-61-1 X X 

* Cesium-137 and cobalt-60 are from low-level gamma analysis. 

AEA = Atomic Energy Act of 1954 

CASRN = Chemical Abstract Services Registry Number 

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 

of 1980 

 6 

1.5 Project Schedule 7 

This SAP will direct CERCLA and AEA monitoring activities needed for the 200-BP-5 OU until a ROD 8 

is approved. Upon issuance of a ROD for 200-BP-5 Groundwater OU, a new SAP will be developed and 9 

issued in association with the preparation of the RD/RAWP. The sampling schedule will be established 10 

through the Sample Management Integrated Lifecycle Environment (SMILE), which optimizes the overall 11 

number of well trips and limits schedule redundancy. SMILE allows for the tracking of overlapping 12 

requirements so single well trips can co-sample wells and optimize schedules.  13 
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2 Quality Assurance Plan 1 

A quality assurance project plan (QAPjP) establishes the quality requirements for environmental data 2 

collection, including planning, implementation, and assessment of sampling, field measurements, 3 

laboratory analysis and data review. This QAPjP complies with the requirements of the following 4 

documents: 5 

 EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5) 6 

 DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document 7 

(HASQARD) 8 

This chapter describes the applicable quality requirements and controls. Sections 6.5 and 7.8 of the 9 

Tri-Party Agreement (TPA) Action Plan (Ecology et al., 1989b, Hanford Federal Facility Agreement and 10 

Consent Order Action Plan) require the QA/quality control (QC) and sampling and analysis activities to 11 

specify the QA requirements for treatment, storage, and disposal units, as well as for past practice 12 

processes. Therefore, this QAPjP follows the QA elements of EPA/240/B-01/003. This QAPjP also 13 

demonstrates conformance to Washington State Department of Ecology (Ecology) Publication 14 

No. 04-03-030, Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies, 15 

and EPA/240/R-02/009, Guidance for Quality Assurance Project Plans (EPA QA/G-5). This QAPjP is 16 

intended to supplement the contractor’s environmental QA program plan. 17 

This QAPjP is divided into the following four sections that describe the quality requirements and controls 18 

applicable to Hanford Site OU groundwater monitoring activities: Project Management, Data Generation 19 

and Acquisition, Assessment and Oversight, and Data Review and Usability.  20 

2.1 Project Management 21 

This section addresses the basic aspects of project management to ensure project roles and responsibilities 22 

are understood, and describes the quality specifications, training, and the management of project 23 

documents. 24 

2.1.1 Project/Task Organization 25 

The contractor, or its approved subcontractor, is responsible for planning, coordinating, sampling, 26 

preparation, packaging, and shipping samples to the laboratory. The project organization (regarding 27 

routine groundwater monitoring) is described in the following sections and illustrated in Figure 2-1. 28 

2.1.1.1  Regulatory Lead 29 

The lead regulatory agency (LRA) is responsible for regulatory oversight of cleanup projects and activities. 30 

Ecology, as LRA for the 200-BP-5 OU, has approval authority for the work being performed under this 31 

SAP. The LRA will work with the DOE Richland Operations Office (DOE-RL) to resolve concerns over 32 

the work described in this SAP in accordance with the TPA (Ecology et al., 1989a, Hanford Federal 33 

Facility Agreement and Consent Order).  34 

2.1.1.2 DOE-RL Project Manager 35 

The DOE-RL Project Manager is responsible for the following actions: 36 

 Monitoring the contractor’s performance of activities under CERCLA, AEA, and the TPA 37 

(Ecology et al., 1989a) for the Hanford Site 38 

 Obtaining LRA approval of the SAP authorizing the field sampling activities 39 

 Authorizing field sampling activities 40 
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2.1.1.3 DOE-RL Technical Lead 1 

The DOE-RL Technical Lead is responsible for the following: 2 

 Providing day-to-day oversight of the contractor’s work scope performance, for working with the 3 

contractor and the regulatory agencies to identify and resolve technical issues 4 

 Providing technical input to the DOE-RL Project Manager 5 

 6 

Figure 2-1. Project Organization 7 

2.1.1.4 Operable Unit Project Manager 8 

The OU Project Manager (or designee) is responsible and accountable for the following: 9 

 Project-related activities 10 

 Coordinating with DOE-RL, regulators, and contactor management in support of sampling activities 11 

to ensure that work is performed safely and cost effectively 12 

 Managing sampling documents and requirements, and ensuring that applicable sections of the project 13 

file are maintained 14 
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2.1.1.5 Operable Unit Technical Lead 1 

The OU Technical Lead is responsible for the following: 2 

 Developing specific sampling design, analytical requirements, and QC requirements; either 3 

independently or as defined through a systematic planning process 4 

 Ensuring that sampling and analysis activities as delegated by OU Project Manager are carried out in 5 

accordance with the SAP 6 

 Working closely with the Environmental Compliance Officer (ECO), QA, Health and Safety, the 7 

Field Work Supervisor (FWS), and the Sample Management and Reporting (SMR) organization to 8 

integrate these and other technical disciplines in planning and implementing the work scope 9 

2.1.1.6 Environmental Compliance Officer 10 

The ECO is responsible for the following actions: 11 

 Providing technical oversight, direction, and acceptance of project and subcontracted 12 

environmental work 13 

 Developing appropriate mitigation measures to minimize adverse environmental impacts 14 

 Reviewing plans, protocols, and technical documents to ensure environmental requirements have 15 

been addressed 16 

 Identifying environmental issues affecting operations and developing cost-effective solutions 17 

 Responding to environmental/regulatory issues or concerns 18 

 Overseeing project implementation for compliance with applicable internal and external 19 

environmental requirements 20 

2.1.1.7 Quality Assurance 21 

The QA point-of-contact is responsible for the following actions: 22 

 Addressing QA issues on the project 23 

 Overseeing implementation of the project QA requirements 24 

 Reviewing project documents (including DQO summary report, QAPjP, and SAP) 25 

 Reviewing data validation reports from third-party data validation contractors, as appropriate 26 

 Participating in QA assessments on sample collection and analysis activities, as appropriate 27 

2.1.1.8 Health and Safety 28 

The Health and Safety organization is responsible for the following actions:  29 

 Coordinating industrial safety and health support within the project, in accordance with the health and 30 

safety program, job hazard analyses, and other pertinent federal regulation 31 

 Assisting project personnel in complying with the applicable health and safety program 32 

 Coordinating with Radiological Engineering to determine personal protective equipment (PPE) 33 

requirements 34 

2.1.1.9 Radiological Engineering 35 

Radiological Engineering is responsible for the following actions: 36 

 Radiological engineering and project health physics support 37 
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 Conducting as low as reasonably achievable (ALARA) reviews, exposure and release modeling, and 1 

radiological controls optimization 2 

 Identifying radiological hazards and ensuring appropriate controls are implemented to maintain 3 

worker exposures to hazards at ALARA levels  4 

 Interfacing with the project Health and Safety representative and other appropriate personnel, as 5 

needed, to plan and direct project Radiological Control Technician (RCT) support  6 

2.1.1.10 Sample Management and Reporting Organization 7 

The SMR organization is responsible for the following activities: 8 

 Interfacing between the OU Technical Lead, Field Sampling Operations (FSO), Well Maintenance 9 

Organization, and analytical laboratories  10 

 Generating field sampling documents, labels, and instructions for field sampling personnel 11 

 Developing the Sample Authorization Form (SAF), which provides information and instruction to the 12 

analytical laboratories  13 

 Providing instructions to the FSO Nuclear Chemical Operators (NCOs) (samplers) on the collection 14 

of samples as specified in a SAP  15 

 Monitoring the entire sample and data process 16 

 Coordinating laboratory analytical work, and ensuring that the laboratories conform to Hanford Site 17 

QA requirements (or their equivalent), as approved by DOE, U.S. Environmental Protection Agency 18 

(EPA), and Ecology 19 

 Resolving sample documentation deficiencies or issues associated with the FSO, laboratories, or other 20 

entities to ensure that project needs are met 21 

 Receiving the analytical data from the laboratories 22 

 Ensuring data are uploaded into the Hanford Environmental Information System (HEIS) 23 

 Arranging for and overseeing data validation, as requested 24 

 Informing the OU Project Manager and/or OU Technical Lead of any issues reported by the analytical 25 

laboratory 26 

2.1.1.11 Analytical Laboratories 27 

Analytical laboratories are responsible for the following actions: 28 

 Analyzing samples in accordance with established methods 29 

 Providing data packages containing analytical and QC results 30 

 Providing explanations in response to resolution of analytical issues 31 

 Meeting requirements of this plan 32 

 Being on the Mission Support Alliance Evaluated Suppliers List 33 

 Being accredited by Ecology for the analyses performed for the Soil and Groundwater Remediation 34 

Project (S&GRP) 35 
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2.1.1.12 Waste Management 1 

Waste Management is responsible for the following actions: 2 

 Communicating policies and protocols 3 

 Ensuring compliance for waste storage, transportation, disposal, and tracking in a safe and 4 

cost-effective manner 5 

 Identifying waste management sampling/characterization requirements to ensure 6 

regulatory compliance 7 

 Interpreting data to determine waste designations and profiles 8 

 Preparing and maintaining other documents confirming compliance with waste acceptance criteria 9 

2.1.1.13 Field Sampling Organization 10 

The FSO is responsible for the following actions: 11 

 Planning, coordinating, and conducting field sampling activities 12 

 Directing the NCOs (samplers) and ensuring they are appropriately trained and available 13 

 Reviewing the SAP for field sample collection concerns, analytical requirements, and special 14 

sampling requirements 15 

 Ensuring that sampling design is understood by the NCOs and can be performed as specified; this is 16 

achieved by performing mock-ups and holding practice sessions with field personnel 17 

 Collecting all salient samples in accordance with sampling documentation 18 

 Completing field logbook entries, chain-of-custody forms, shipping paperwork, and ensuring delivery 19 

of the samples to the analytical laboratory 20 

 Acting as a technical interface between the OU Project Manager and the field crew supervisors (such 21 

as the Drilling Buyer’s Technical Representative [BTR], and Geologist BTR) and ensuring technical 22 

aspects of the field work are met 23 

 Resolving issues regarding implementing technical requirements to field operations and coordinating 24 

resolution of sampling issues through consultation with the OU Project Manager and SMR 25 

2.1.1.14 Well Maintenance 26 

The Well Maintenance Manager is responsible for the following actions:  27 

 Completing well maintenance activities 28 

 Coordinating with the OU Technical Lead to identify field constraints that could affect 29 

groundwater sampling 30 

2.1.2 Quality Objectives and Criteria 31 

The QA objective of this plan is to ensure the generation of analytical data of known and appropriate 32 

quality that are acceptable and useful for decision making. In support of this objective, statistics and data 33 

descriptors known as data quality indicators (DQI) help determine the acceptability and utility of data to 34 

the user. The principal DQIs are precision, accuracy, representativeness, comparability, completeness, 35 

bias, and sensitivity. These are defined for the purposes of this document in Table 2-1. 36 
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Table 2-1. Data Quality Indicators 

DQI Definition 
Determination 

Methodologies Corrective Actions 

Precision 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 

re-measurement 

 Qualify the data before use 

Accuracy 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 

standard recoveries, LCSs, 

spike 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 

re-measurement. 

Representativeness 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 is dependent 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 them 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 

DQI Definition 
Determination 

Methodologies Corrective Actions 

Comparability Comparability expresses the 

degree of confidence with 

which one data set can be 

compared to another. It is 

dependent upon the proper 

design of the sampling 

program and will be 

satisfied by ensuring that the 

approved plans are followed 

and that proper sampling 

and analysis techniques are 

applied. 

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 

data sets: 

 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 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 

(DQOs or performance/ 

acceptance criteria). 

If data set does not meet 

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 

Bias 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 

(MS). 

For sampling bias: 

 Properly select and use sampling 

tools 

 Institute correct sampling and 

subsampling procedures to limit 

preferential selection or loss of 

sample media 

 Use random sampling designs 

 Use sample handling procedures, 

including proper sample 

preservation, that limit the loss or 

gain of constituents to the sample 

media 

Analytical data that are known to 

be affected by either sampling or 

analytical bias are flagged to 
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Table 2-1. Data Quality Indicators 

DQI Definition 
Determination 

Methodologies Corrective Actions 

indicate possible bias. 

Laboratories that are known to 

generate biased data for a specific 

analyte are asked to correct their 

methods to remove the bias as best 

as practicable. Otherwise, samples 

are sent to other labs for analysis. 

Sensitivity Sensitivity is an instrument’s 

or 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 

quantitation is the lowest 

level that can be routinely 

quantified and reported by 

a laboratory. 

If detection limits do not meet 

objective: 

 Request reanalysis or 

re-measurement using methods or 

analytical conditions that will 

meet required detection or limit 

of quantitation 

 Qualify/reject the data before use 

Source: SW-846 (pending), Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V. 

DQO = data quality objective 

LCS = laboratory control sample 

MS = matrix spike 

QA = quality assurance 

QC = quality control 

 1 

Data quality is defined by the degree of stringency in the acceptance criteria assigned to the DQIs. 2 

Typically, the acceptance criteria are set by the analytical method itself; however, project-specific 3 

requirements as indicated by DQOs may result in more stringent acceptance criteria. The applicable 4 

QC guidelines, DQI acceptance criteria, and levels of effort for assessing data quality are dictated by the 5 

intended use of the data and the requirements of the analytical method. DQIs are evaluated during the data 6 

quality assessment (DQA) process (Section 2.4.3). 7 

2.1.3 Special Training/Certification 8 

A graded approach is used to ensure workers receive a level of training commensurate with their 9 

responsibilities and compliant with applicable DOE orders and government regulations. The FWS, in 10 

coordination with line management, will ensure special training requirements for field personnel are met. 11 

Typical training requirements or qualifications have been instituted by the contractor management team to 12 

meet training and qualification programs to satisfy multiple training drivers imposed by the applicable 13 

Code of Federal Regulations (CFRs) and Washington Administrative Code (WAC) requirements. 14 

For example, the environmental, safety, and health training program provides workers with the 15 

knowledge and skills necessary to execute assigned duties safely. Field personnel typically complete the 16 

following training before starting work: 17 

 Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training and 18 

supervised 24-hour hazardous waste site experience 19 
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 8-Hour Hazardous Waste Worker Refresher Training (as required) 1 

 Hanford General Employee Training (including Hanford General Employee Radiation Training) 2 

 Radiological Worker Training 3 

Project-specific safety training, focused specifically to project activities, is provided in OU-specific 4 

training including the following: 5 

 Training qualifications needed to comply with QA requirements 6 

 Certifications associated with training for samplers for the type of sampling being performed 7 

 Project-related training qualifications and ongoing training programs established by the Radiation 8 

Protection Program  9 

In addition, pre-job briefings will be performed in accordance with work management and work release 10 

documents to evaluate an activity and associated hazards by considering various factors including the 11 

following: 12 

 Objective of the activities 13 

 Individual tasks to be performed 14 

 Hazards associated with the planned tasks 15 

 Controls applied to mitigate the hazards 16 

 Environment in which the job will be performed 17 

 Facility where the job will be performed 18 

 Equipment and material required 19 

 Safety protocols applicable to the job 20 

 Training requirements for individuals assigned to perform the work 21 

 Level of management control 22 

 Proximity of emergency contacts 23 

Training records are maintained for each employee in an electronic training record database. 24 

The contractor’s training organization maintains the training records system. Line management confirms 25 

that an employee’s training is appropriate and up-to-date prior to performing any field work. 26 

2.1.4 Documents and Records 27 

The OU Project Manager (or delegate) is responsible for ensuring the current version of the SAP is being 28 

used and providing updates to field personnel. Version control is maintained by the administrative 29 

document control process. Changes to the sampling document are handled consistent with HASQARD 30 

(DOE/RL-96-68) and the TPA Action Plan (Ecology et al., 1989b). Table 2-2 summarizes the changes 31 

that may be made and their documentation requirements. 32 

The OU Project Manager is responsible for tracking all changes and obtaining appropriate reviews by 33 

contractor staff. The OU Project Manager will discuss the change with DOE-RL. DOE-RL will then 34 

discuss with the lead regulatory agency significant and fundamental changes, as described in Sections 9.3 35 

and 12.4 of the TPA Action Plan (Ecology et al., 1989b). Appropriate documentation will follow, in 36 

accordance with the requirements for the type of change. 37 
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Table 2-2. Change Control for Sampling Projects 

Type of Changea 

Type of Change 

(TPA Action Planb) Action Documentation 

Minor Change. Change 

has no impact on the 

sample or field analytical 

result, and little or no 

impact on performance or 

cost. Further, the change 

does not affect the DQOs 

specified in the sampling 

and analysis plan. 

Minor Field Change. 
Changes that have no 

adverse effect on the 

technical adequacy of 

the job or the work 

schedule. 

The field personnel 

recognizing the need for a 

field change will consult with 

the OU Project Manager prior 

to 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. 

Significant Change. 
Change has a considerable 

effect on performance or 

cost, but still allow for 

meeting the DQOs 

specified in the sampling 

and analysis plan. 

Minor Change. 
Changes to approved 

plans that do not affect 

the overall intent of the 

plan or schedule. 

The OU Project Manager will 

inform the DOE-RL Project 

Manager and the Regulatory 

Lead of the change and seek 

concurrence at a Unit 

Manager’s Meeting or 

comparable forum. The lead 

regulatory agency determines 

there is no need to revise the 

document. 

Documentation of this 

change approval would 

be in the Unit Manager’s 

meeting minutes or 

comparable record such 

as a change noticec. 

Fundamental Change. 
Change has significant 

effect on the sample or the 

field analytical result, 

performance, or cost, and 

the change does not meet 

the requirements specified 

in the DQOs in the 

sampling document. 

Revision Necessary. 
Lead regulatory agency 

determines changes to 

approved plans require 

revision to document. 

If it is anticipated that a 

fundamental change will 

require the approval of the 

Regulatory Lead, the 

applicable DOE-RL Project 

Manager will be notified by 

the OU Project Manager and 

will be involved in the 

decision prior to 

implementation of a 

fundamental change The lead 

regulatory agency determines 

the change requires a revision 

to the document. 

Formal revision of the 

sampling document. 

a. Consistent with DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document (HASQARD). 

b. Consistent with Sections 9.3 and 12.4 of the Hanford Federal Facility Agreement and Consent Order Action Plan (Ecology et 

al., 1989b). 

c. The TPA Action Plan (Ecology et al., 1989b), Section 9.3, defines the minimum elements of a change notice. 

DOE-RL = U.S. Department of Energy, Richland Operations Office 

DQO = data quality objective 

OU = operable unit 

 1 

The FWS, SMR, and appropriate BTR are responsible for ensuring that the field instructions are 2 

maintained and aligned with any revisions or approved changes to the SAP. SMR will ensure that any 3 

deviations from the SAP are reflected in revised paperwork for the samplers and the analytical laboratory. 4 

The FWS or appropriate BTR will ensure that deviations from the SAP or problems encountered in the 5 

field are documented appropriately (e.g., in the field logbook or on nonconformance report forms) in 6 

accordance with corrective action protocols. 7 
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The OU Project Manager, FWS, or designee, is responsible for communicating field corrective action 1 

requirements and ensuring immediate corrective actions are applied to field activities.  2 

The OU Project Manager is also responsible for ensuring that project files are maintained. The project 3 

files will contain project records or references to their storage locations. Project files may include, as 4 

appropriate, the following information: 5 

 Operational records and logbooks 6 

 Data forms 7 

 Global positioning system data (a copy will be provided to SMR) 8 

 Inspection or assessment reports and corrective action reports 9 

 Borehole summary reports 10 

 Field summary reports 11 

 Interim progress reports 12 

 Final reports 13 

 Forms required by WAC 173-160, “Minimum Standards for Construction and Maintenance of 14 

Wells,” and the master drilling contract 15 

The following records are managed and maintained by SMR personnel:  16 

 Field sampling logbooks 17 

 Groundwater sample reports and field sample reports 18 

 Chain-of-custody forms 19 

 Sample receipt records 20 

 Laboratory data packages 21 

 Analytical data verification and validation reports 22 

 Analytical data “case file purges” (i.e., raw data purged from laboratory files) provided by the offsite 23 

analytical laboratories 24 

The laboratory is responsible for maintaining, and having available upon request, the following: 25 

 Analytical logbooks 26 

 Raw data and QC sample records 27 

 Standard reference material and/or proficiency test sample data 28 

 Instrument calibration information 29 

Records may be stored in either electronic or hard copy format. Documentation and records, regardless of 30 

medium or format, are controlled in accordance with work requirements and processes to ensure stored 31 

records are accurate and can be retrieved. Records required by the TPA (Ecology et al., 1989b) will be 32 

managed in accordance with the requirements therein. 33 
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2.2 Data Generation and Acquisition 1 

The following sections present the requirements for analytical methods, measurement and analysis, data 2 

collection or generation, data handling, and field and laboratory QC. The requirements for instrument 3 

calibration and maintenance, supply inspections, and data management also are addressed. The sampling 4 

design is presented in the field sampling plan (Chapter 3) of this SAP. 5 

2.2.1 Analytical Methods Requirements 6 

Analytical method performance requirements for samples collected are presented in Table 2-3. Laboratory 7 

operations and analytical services must comply with HASQARD (DOE/RL-96-68). In consultation with 8 

the laboratory and the OU Project Manager, SMR can approve changes to analytical methods as long as 9 

the new method is based upon a nationally recognized standard method (e.g., EPA, ASTM International, 10 

formerly the American Society for Testing and Materials [ASTM]) and the new method delivers 11 

analytical data that are comparable to those provided by the old method. The new method must achieve 12 

project DQOs as well or better than the replaced method, and is required due to the nature of the sample 13 

(e.g., high radioactivity). The laboratory using the new method must be accredited by Ecology to perform 14 

that method. Issues that may affect analytical results are resolved by SMR in coordination with the OU 15 

Project Manager. 16 

2.2.2 Field Analytical Methods 17 

Chemical field screening and radiological field survey data used for site characteristics will be performed 18 

in accordance with HASQARD (DOE/RL-96-68), as applicable. Field analytical methods may also be 19 

performed in accordance with the manufacturers’ manuals. Chapter 3 provides the parameters identified 20 

for field survey analyses. 21 

2.2.3 Quality Control 22 

QC requirements specified in the SAP must be followed in the field and analytical laboratory to ensure 23 

that reliable data are obtained. Field QC samples will be collected to evaluate the potential for cross-24 

contamination and provide information pertinent to sampling variability. Laboratory QC samples estimate 25 

the precision, bias, and matrix effects of the analytical data. Field and laboratory QC sample requirements 26 

are summarized in Table 2-4. Acceptance criteria for field QC are shown in Table 2-5.  27 

Data will be qualified and flagged in HEIS, as appropriate. 28 

Table 2-3. Performance Requirements for Groundwater Analysis 

Constituent 

CAS 

Number MCL 

Analytical 

Method* 

Required 

Quantitation  

Limit  Precision Accuracy 

Radionuclides (pCi/L) 

Cesium-137 10045-97-3 200 GEA 15 ≤20% 70–130% 

Cobalt-60 10198-40-0 100 GEA 25 ≤20% 70–130% 

Gross Beta 12587-47-2 
900 (if 1:1 

with Tc-99) 

Gas Proportional 

Counting 
4 ≤20% 70–130% 

Iodine-129 15046-84-1 1 

I-129 liquid 

scintillation 

(low level) 

1 

≤20% 70–130% 

Plutonium-239 Pu-239/240 15 
Isotopic plutonium – 

AEA  
1 
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Table 2-3. Performance Requirements for Groundwater Analysis 

Constituent 

CAS 

Number MCL 

Analytical 

Method* 

Required 

Quantitation  

Limit  Precision Accuracy 

Strontium-90 10098-97-2 8 
Gas proportional 

counting 
2 

Technetium-99 14133-76-7 900 

Tc-99 liquid 

scintillation or gas 

proportional 

counting  

15 

Tritium 10028-17-8 20,000 

H-3 liquid 

scintillation 

(mid-level) 

400 

Inorganic Chemistry (µg/L) 

Arsenic 7440-38-2 11.8 
EPA 6010 

EPA 6020 

10 

2 
≤20% 80–120% 

Cyanide 57-12-5 200 

EPA 335.2 

EPA 9010 

EPA 9012 

20 ≤20% 80–120% 

Fluoride 16894-48-8 960 
Anions by IC – 

300.0 
500 ≤20% 80–120% 

Hexavalent 

Chromium 
18540-29-9  EPA 7196 10 ≤20% 80–120% 

Nitrate 14797-55-8 
10,000 

(as N) 

Anions by IC – 

300.0 
250 ≤20% 80–120% 

Uranium 

(Total) 
7440-61-1 30 

EPA 6020 

KPA_UTOT 
15 ≤20% 70–130% 

* Equivalent methods may be substituted. 

Note: For EPA Method 200.8, see EPA-600/R-94/111, Methods for the Determination of Metals in Environmental Samples, 

Supplement 1. For EPA Methods 335.2 and 300.0, see EPA-600/4-79-020, Methods for Chemical Analysis of Water and 

Wastes. For four-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, 
Third Edition; Final Update IV-B. 

AEA = alpha energy analysis 

CAS = Chemical Abstracts Service 

EPA = U.S. Environmental Protection Agency 

GEA = gamma energy analysis 

IC = ion chromatography 

KPA = kinetic phosphorescence analyzer 

MCL = maximum contaminant level 

UTOT = uranium total 
 1 

Table 2-4. Project Quality Control Requirements 

Sample Type Frequency Characteristics Evaluated 

Field Quality Control 

Field Duplicates 1 in 20 well trips Precision, including sampling 

and analytical variability 

Field Splits As needed 

When needed, the minimum is one for every analytical 

method, for analyses performed where detection limit 

and precision and accuracy criteria have been defined in 

the Analytical Performance Requirements table 

Precision, including sampling, 

analytical, and interlaboratory 
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Table 2-4. Project Quality Control Requirements 

Sample Type Frequency Characteristics Evaluated 

Full Trip Blanks 1 per 20 well trips Cross-contamination from 

containers or transportation 

Equipment Blanks As needed 

If only disposable equipment is used or equipment is 

dedicated to a particular well, then an equipment blank 

is not required 

Otherwise, one for every 20 samples for each mediaa,b 

Adequacy of sampling 

equipment decontamination 

and contamination from 

nondedicated equipment 

Analytical Quality Controlc 

Method Blanks 1 per analytical batchc Laboratory Contamination 

Laboratory Control 

Samples 

1 per analytical batch c Evaluate Laboratory Accuracy 

Laboratory Duplicates 1 per analytical batch c  Laboratory Reproducibility and 

Precision 

Matrix Spikes  1 per analytical batch c Matrix Effect/Laboratory 

Accuracy 

Matrix Spike 

Duplicates 
1 per analytical batch c Laboratory Accuracy and 

Precision 

Post-Preparation 

Spike 

1 per analytical batch c Matrix Effect/Laboratory 

Accuracy 

Surrogates 1 per analytical batch c Recovery/Yield 

Tracers 1 per analytical batch c Recovery/Yield 

Laboratory Control 

Samples 
1 per analytical batchd Evaluate Laboratory Accuracy 

a. For portable pumps, equipment blanks are collected one for every 10 well trips. Whenever a new type of nondedicated 

equipment is used, an equipment blank will be collected every time sampling occurs until it can be shown that less frequent 
collection of equipment blanks is adequate to monitor the decontamination methods for the nondedicated equipment. 

b. Vendor provided borehole equipment is considered dedicated equipment and equipment blanks are not typically performed. 

c. Unless not required by, or different frequency is called out in laboratory analysis methods. 

d. Batching across projects is allowed for similar matrices (e.g., all Hanford groundwater).  

 1 

2.2.3.1 Field QC Samples 2 

Field QC samples are collected to evaluate the potential for cross-contamination, provide information 3 

pertinent to field sampling variability and laboratory performance to help ensure reliable data are 4 

obtained. Field QC samples include field duplicates, split samples, and three types of field blanks 5 

(full trip, field transfer, and equipment). Field blanks are typically prepared using high-purity reagent 6 

water. The QC sample definitions and their required frequency for collection are described in this section. 7 

Field Duplicates: Field duplicates (DUPs) are independent samples collected as close as possible to the 8 

same time and same location as the schedule sample, and are intended to be identical. DUPs are placed in 9 

separate sample containers and analyzed independently. DUPs are collected at a frequency of 10 

1 in 20 samples, and should be collected generally from an area expected to have some contamination so 11 

valid comparisons between the samples can be made (i.e., some constituents that will likely be greater 12 

than their detection limit). DUPs are used to determine precision for both sampling and laboratory 13 

measurements.  14 
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DUPs must agree within 20 percent (for water samples), as measured by the relative percent 1 

difference (RPD), to be acceptable. Only those DUPs with at least one result greater than five times the 2 

appropriate detection limit are evaluated. Large RPDs can be an indication of potential laboratory 3 

performance problems, filed sampling problems, or sample heterogeneity and should be investigated. 4 

DUP results not satisfying evaluation criteria will be qualified and flagged in HEIS, as appropriate. 5 

Field Splits: Field split samples (SPLITs) are two samples collected as close as possible to the same time 6 

and same location and are intended to be identical. SPLITs will be stored in separate containers and 7 

analyzed by different laboratories for the same analytes. SPLITs are inter-laboratory comparison samples 8 

used to evaluate comparability between laboratories. Large RPDs can be an indication of potential 9 

laboratory performance problems and should be investigated. 10 

Full Trip Blanks: Full trip blanks (FTBs) are prepared by the sampling team prior to traveling to the 11 

sampling site. The preserved bottle set is either for volatile organic analysis only or identical to the set 12 

that will be collected in the field. It is filled with high-purity reagent water (or dead water from 13 

Well 699-S11-E12AP for low-level tritium FTBs
1
) and the bottles are sealed and transported, unopened, 14 

to the field in the same storage containers used for samples collected that day. Collected FTBs are 15 

typically analyzed for the same constituents as the samples from the associated sampling event. FTBs are 16 

used to evaluate potential contamination of the samples attributable to the sample bottles, preservative, 17 

handling, storage, and transportation. 18 

Equipment Blanks: Equipment blanks (EBs) are reagent water passed through or poured over the 19 

decontaminated sampling equipment identical to the sample set collected and placed in sample containers, 20 

as identified on the project Sampling Authorization Form (SAF). The EB sample bottles are placed in the 21 

same storage containers with the samples from the associated sampling event. The EB samples will be 22 

analyzed for the same constituents as the samples from the associated sampling event. EBs are used to 23 

evaluate the effectiveness of the decontamination process. EBs are not required for disposable sampling 24 

equipment. 25 

2.2.3.2 Laboratory QC Samples 26 

Internal QA/QC programs are maintained by the laboratories used by the project. Laboratory QA includes 27 

a comprehensive QC program that includes the use of matrix spikes (MSs), matrix duplicates (DUPs), 28 

matrix spike duplicates (MSDs), laboratory control samples (LCSs), surrogates (SURs), tracers, and 29 

method blanks (MBs). These samples are recommended in the guidance documents and are required by 30 

EPA-600/4-79-20, Methods for Chemical Analysis of Water and Wastes. QC checks outside of control 31 

limits are documented in analytical laboratory reports during DQAs. Laboratory QC and their typical 32 

frequencies are listed in Table 2-4. Acceptance criteria are shown in Table 2-5. The following text 33 

describes the various laboratory QC samples.  34 

Laboratory Duplicate: an intra-laboratory replicate sample that is used to evaluate the precision of a 35 

method in a given sample matrix. 36 

Matrix Spike: MS is an aliquot of a sample spiked with a known concentration of target analyte(s). MS is 37 

used to assess the bias of a method in a given sample matrix. Spiking occurs prior to sample preparation 38 

and analysis. 39 

Post preparation Spike: the same as a MS, however the spiking occurs after sample preparation. 40 

 41 

                                                      
1 Because of the low detection levels achieved in the low-level tritium analysis, special low-level tritium water must be 
used. This low-level tritium water, known as “dead water,” is collected yearly, or as needed, from 
Well 699-S11-E12AP or other approved source. 
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Matrix Spike Duplicate: MSD is a replicate spiked aliquot of a sample that is subjected to the entire 1 

sample preparation and analytical process. MSD results are used to determine the bias and precision of a 2 

method in a given sample matrix.  3 

Laboratory Control Sample: LCS is a control matrix (e.g., reagent water) spiked with analytes 4 

representative of the target analytes or a certified reference material that is used to evaluate laboratory 5 

accuracy. 6 

Method Blank: MB is an analyte-free matrix to which all reagents are added in the same volumes or 7 

proportions as used in the sample processing. MB is carried through the complete sample preparations 8 

and analytical procedure and  is used to quantify contamination resulting from the analytical process.  9 

Surrogate: SUR is a compound added to all samples in the analysis batch (field samples and QC 10 

samples) prior to preparation. The surrogate is typically similar in chemical composition to the analyte 11 

being determined, yet is not normally encountered. SURs are expected to respond to the preparation and 12 

measurement systems in a manner similar to the analytes of interest. Because surrogates are added to all 13 

standards, samples, and QC samples, they are used to evaluate overall method performance in a given 14 

matrix. SURs are used only in organic analyses. 15 

Tracer: Tracer is a known quantity of radioactive isotope that is different from that of the isotope of 16 

interest but is expected to behave similarly and is added to an aliquot of sample. Sample results are 17 

generally corrected based on tracer recovery. 18 

The laboratories are required to analyze samples within the holding time specified in Table 2-6. In some 19 

instances, constituents in the samples not analyzed within the holding times may be compromised by 20 

volatilizing, decomposing, or by other chemical changes. Data from samples analyzed outside the holding 21 

times are flagged in the HEIS database with an “H.”  22 

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

Analytea 

Quality Control 

Element Acceptance Criteria Corrective Action 

General Chemical Parameters 

Alkalinity 

Arsenic 

Conductivity 

Hexavalent Chromium 

pH 

Uranium (Total) 

MBb 
< MDL 

< 5% sample concentration 
Flagged with “C” 

LCS 80–120% recoveryc Data reviewedd 

DUP or MS/MSD < 20% RPD Data reviewedd 

Post-preparation 

spike  
75–125% recoveryc Flagged with “N” 

EB < 2 × MDL Flagged with “Q” 

Field Duplicate ≤ 20% RPDf Flagged with “Q” 

Ammonia, Anions, and Cyanide 

Anions by IC 

Cyanide 

MB 
< MDL 

< 5% sample concentration 
Flagged with “C” 

LCS 80–120% recoveryc Data reviewedd 

DUP or MS/MSD ≤ 20% RPD Data reviewedd 

MS 
75–125% 

recoveryc 
Flagged with “N” 
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Table 2-5. Field and Laboratory QC Elements and Acceptance Criteria 

Analytea 

Quality Control 

Element Acceptance Criteria Corrective Action 

EB, FTB < 2 × MDL Flagged with “Q” 

Field Duplicate ≤ 20% RPDf Flagged with “Q” 

Radiochemical Analyses 

Gamma Scan 

Gross Beta 

Iodine-129 

Plutonium (Isotopic) 

Strontium-89/90 

Technetium-99 

Tritium 

Tritium (Low Level) 

MB 
< MDC 

< 5% sample concentration 
Flagged with “B” 

LCS 70–130% recovery Data reviewedd 

DUPe ≤ 20% RPD Data reviewedd 

MS 60–140% recovery Flagged with “N” 

Tracer (where 

applicable) 
20–105% recovery Data reviewedd 

Carrier (where 

applicable) 
30–105% recovery Data reviewedd 

EB, FTB < 2 × MDA Flagged with “Q” 

Field Duplicate ≤ 20% RPDe Flagged with “Q” 

a. Specific analytes and method for determination are available from the Sample Management and Reporting organization. 

b. Does not apply to pH, conductivity, total residue, total suspended solids, total dissolved solids, or alkalinity. 

c. Determined by the laboratory based on historical data or statistically derived control limits. Limits are reported with the data. 

Where specific acceptance criteria are listed, those acceptance criteria may be used in place of statistically derived acceptance 
criteria. 

d. After review, corrective actions are determined on a case-by-case basis. 

e. Applies only in cases where both results are greater than 5 times the MDC or MDL. 

DUP = laboratory matrix duplicate 

EB = equipment blank 

FTB = full trip blank 

IC = ion chromatography 

LCS = laboratory control sample 

MB = method blank 

Data Flags 

C (inorganics/wetchem) = Analyte was detected in both the 
associated quality control blank and the sample). 

MDA = minimum detectable activity 

MDC = minimum detectable concentration 

MDL = method detection limit 

MS = matrix spike 

MSD = matrix spike duplicate 

RPD = relative percent difference 

 

N = All except GC/MS – Matrix Spike outlier. 

Q = Associated quality control sample is out of limits 

 1 

Table 2-6. Preservation, Container, and Holding Time Guidelines 

Constituent/ 

Parameter 

Minimum 

Volume 

Container 

Typea Preservationb Holding Time 

Miscellaneous Inorganic 

Arsenic 250 mL Narrow mouth Adjust pH to < 2 with 6 months 
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Table 2-6. Preservation, Container, and Holding Time Guidelines 

Constituent/ 

Parameter 

Minimum 

Volume 

Container 

Typea Preservationb Holding Time 

poly or glass HNO3 

Cyanide 250 mL Narrow mouth 

poly or glass 

Store ≤ 6°C; adjust pH to 

>12 with 50% NaOH 

If oxidizing agents 

present, add 5 mL 0.1 N 

NaAsO2/L or 0.06 g 

ascorbic acid/L 

14 days 

Hexavalent 

Chromium 

500 mL Narrow mouth 

poly or glass 

Store ≤ 6°C 24 hours 

pH 60 mL Narrow mouth 

poly or glass 

None required Analyze immediately 

Specific 

Conductivity 

150 mL Narrow mouth 

poly or glass 

Store ≤ 6°C 28 days 

Total Uranium by 

KPA 

250 mL Narrow mouth 

poly or glass 

Adjust pH to < 2 with 

HNO3 

6 months 

Total Uranium by 

6020 Inductively 

Coupled Plasma-

Mass Spectrometer 

250 mL Narrow mouth 

poly or glass 

Adjust pH to < 2 with 

HNO3 

6 months 

Inorganic Ions 

Chloride 60 mL Narrow mouth 

poly or glass 

Store ≤ 6°C 28 days 

Fluoride 60 mL Narrow mouth 

poly or glass 

Store ≤ 6°C 28 days 

Nitrate 60 mL Narrow mouth 

poly or glass 

Store ≤ 6°C 48 hours 

Nitrite 60 mL Narrow mouth 

poly or glass 

Store ≤ 6°C 48 hours 

Sulfate 60 mL Narrow mouth 

poly or glass 

Store ≤ 6°C 28 days 

Radiochemical Analysesc 

Gross Alpha/Beta 

(Plate Count) 

500 mL Narrow mouth 

poly or glass 

Adjust pH to < 2 with 

HNO3 

NA 

Plutonium Isotopic 

by AEA 

1 L for all 

AEA 

Narrow mouth 

poly or glass 

Adjust pH to < 2 with 

HNO3 

NA 

GEA 500 mL Square poly Adjust pH to < 2 with 

HNO3 

NA 

Iodine-129 2 times 4L Narrow mouth 

glass 

None NA 

Strontium-90 

(Total Beta 

Radiostrontium) 

2 times 1L Narrow mouth 

poly or glass 

Adjust pH to < 2 with 

HNO3 

NA 

Technetium-99 by 1 L Narrow mouth Adjust pH to < 2 with NA 
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Table 2-6. Preservation, Container, and Holding Time Guidelines 

Constituent/ 

Parameter 

Minimum 

Volume 

Container 

Typea Preservationb Holding Time 

Liquid Scintillation glass HCl 

Tritium 250 mL Narrow mouth 

glass 

None NA 

Note: The information in this table does not represent the EPA requirement, but is intended solely as guidance. Selection of 

container, preservation techniques, and applicable holding times should be based on the stated project-specific DQOs. 

a. Under the Container heading, the term “poly” stands for EPA clean polyethylene bottles. 

b. For preservation identified as store at ≤ 6°C, the sample should be protected against freezing unless it is known that freezing 
will not affect the sample integrity. 

c. Hold times for short half-life radionuclides will be < 6 half-lives. Longer-lived radionuclides should be analyzed within 
6 months. 

AEA = alpha emission analysis 

DQO = data quality objective 

EPA = U.S. Environmental Protection Agency 

GEA = gamma energy analysis 

KPA = kinetic phosphorescence analyzer 

NA = not applicable 

 1 

2.2.4 Measurement Equipment 2 

Each user of the measuring equipment is responsible to ensure the equipment is functioning as expected, 3 

properly handled, and properly calibrated at required frequencies in accordance with methods governing 4 

control of the measuring equipment. Onsite environmental instrument testing, inspection, calibration, and 5 

maintenance will be recorded in accordance with approved methods. Field screening instruments will be 6 

used, maintained, and calibrated in accordance with the manufacturer’s specifications and other 7 

approved methods. 8 

2.2.5 Instrument and Equipment Testing, Inspection, and Maintenance 9 

Collection, measurement, and testing equipment should meet applicable standards (e.g., ASTM) or have 10 

been evaluated as acceptable and valid in accordance with instrument-specific methods, requirements, and 11 

specifications. Software applications will be acceptance tested prior to use in the field. 12 

Measurement and testing equipment used in the field or in the laboratory will be subject to preventive 13 

maintenance measures to ensure minimization of downtime. Laboratories must maintain and calibrate 14 

their equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included 15 

in the individual laboratory and onsite organization’s QA plan or operating protocols, as appropriate. 16 

Maintenance of laboratory instruments will be performed in a manner consistent with maintenance 17 

requirements specified in HASQARD (DOE/RL-96-68) and applicable Hanford Site requirements. 18 

2.2.6 Instrument/Equipment Calibration and Frequency 19 

Specific field equipment calibration information is provided in Section 3.5. Analytical laboratory 20 

instruments are calibrated in accordance with the laboratory’s QA plan and in accordance with 21 

HASQARD (DOE/RL-96-68). 22 

2.2.7 Inspection/Acceptance of Supplies and Consumables 23 

Consumables, supplies, and reagents will be reviewed in accordance with SW-846, Test Methods for 24 

Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update IV-B, requirements 25 

and will be appropriate for their use. Supplies and consumables used in support of sampling and analysis 26 



DOE/RL-2014-33, DRAFT A 
MARCH 2015 

2-20 

activities are procured in accordance with internal work requirements and processes. Responsibilities and 1 

interfaces necessary to ensure that items procured/acquired for the contractor meet the specific technical 2 

and quality requirements must be in place. The procurement system ensures purchased items comply with 3 

applicable procurement specifications. Supplies and consumables are checked and accepted by users prior 4 

to use. 5 

2.2.8 Nondirect Measurements 6 

Data obtained from sources, such as computer databases, programs, literature files, and historical 7 

databases, will be technically reviewed to the same extent as the data generated as part of any sampling 8 

and analysis QA/QC effort. All data used in evaluations will be identified by source. 9 

2.2.9 Data Management 10 

The SMR organization, in coordination with the OU Project Manager, is responsible for ensuring that 11 

analytical data are appropriately reviewed, managed, and stored in accordance with the applicable 12 

programmatic requirements governing data management methods.  13 

Environmental data will be managed to ensure the integrity and quality of the data are preserved. Data 14 

processing activities will be controlled to ensure that the introduction of errors is minimized while 15 

environmental data are being collected, transferred, stored, analyzed and reviewed. Data processing 16 

practices will include some or all of the following controls to avoid errors during data handling and 17 

manipulation: 18 

 Perform periodic checks/reviews to assure data are not lost or incorrectly transcribed when transferred 19 

from one format to another 20 

 Minimize the number of data transfer steps and the number of personnel handling the data 21 

 Institute access control and accountability measures to protect hardcopy and electronic database files 22 

Electronic data access, when appropriate, will be through a Hanford Site database (e.g., HEIS) or a 23 

project-specific database, whichever is applicable for the data being stored. Where electronic data are not 24 

available, hard copies will be provided in accordance with Section 9.6 of the TPA Action Plan 25 

(Ecology et al., 1989b). 26 

Laboratory errors are reported to the SMR organization on a routine basis. For reported laboratory errors, 27 

a sample issue resolution form will be initiated in accordance with applicable methods. This process is 28 

used to document analytical errors and to establish their resolution with the OU Project Manager. 29 

The sample issue resolution forms become a permanent part of the analytical data package for future 30 

reference and for records management. 31 

Further details on documentation of field activities are provided in Section 3.4 and shall be prepared, 32 

reviewed, approved, and maintained according to prescribed processes. 33 

2.3 Assessment and Oversight 34 

The elements in assessment and oversight address the effectiveness of project implementation and 35 

associated QA and QC activities. The purpose of assessment is to ensure that the QAPjP is implemented 36 

as prescribed. 37 

2.3.1 Assessments and Response Actions 38 

Random surveillances and assessments verify compliance with the requirements outlined in this SAP, 39 

project field instructions, the project quality management plan, methods, and regulatory requirements. 40 

Assessments include, but are not limited to, surveillances, management systems reviews, readiness 41 
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reviews, technical systems audits, performance evaluations, audits of data quality, and data quality 1 

assessments. Assessment processes, roles, and responsibilities will be in accordance with existing QA 2 

program methods and as directed jointly by the OU Project Manager and the QA point of contact. 3 

Deficiencies identified by these assessments will be reported in accordance with existing programmatic 4 

requirements. The project’s line management chain coordinates the corrective actions/deficiencies 5 

resolutions in accordance with the QA program, the corrective action management program, and 6 

associated methods implementing these programs. When appropriate, corrective actions will be taken by 7 

the OU Project Manager (or designee). 8 

The OU Project Manager will determine whether a DQA will be performed for the activities identified in 9 

this SAP. The DQA process, if performed, is discussed in Section 2.4.3. The results of the DQA will be 10 

provided to the OU Project Manager. No other planned assessments have been identified. If 11 

circumstances arise in the field dictating the need for additional assessment activities, then additional 12 

assessments will be performed. 13 

Oversight activities in the analytical laboratories, including corrective action management, are conducted 14 

in accordance with the laboratories’ QA plans. The contractor oversees offsite analytical laboratories and 15 

verifies the laboratories are qualified for performing Hanford Site analytical work. 16 

2.3.2 Reports to Management 17 

Management will be made aware of deficiencies identified by self-assessments, corrective actions from 18 

ECOs, and findings from QA assessments and surveillances. Issues reported by the laboratories are 19 

communicated to the SMR organization, which then initiates a sample issue resolution form. This process 20 

is used to document analytical or sample issues and to establish resolution with the OU Project Manager. 21 

2.4 Data Review, Verification, and Usability 22 

This section addresses the QA activities that occur after data collection. Implementation of these activities 23 

determines whether the data conform to the specified criteria, thus satisfying the project objectives. 24 

2.4.1 Data Review and Verification 25 

Data review and verification are performed to confirm that sampling and chain-of-custody documentation 26 

are complete. This review includes linking sample numbers to specific sampling locations, reviewing 27 

sample collection dates with sample preparation and analysis dates to assess whether holding times, if 28 

any, have been met, and reviewing QC data to determine whether analyses have met the data quality 29 

requirements specified in this SAP. 30 

The criteria for verification include, but are not limited to, review for contractual compliance 31 

(samples were analyzed as requested), use of the correct analytical method, transcription errors, correct 32 

application of dilution factors, appropriate reporting of dry weight versus wet weight, and correct 33 

application of conversion factors. 34 

Errors identified by the laboratories are reported to the SMR organization’s project coordinator, who 35 

initiates a sample issue resolution form. This process is used to document analytical errors and to 36 

establish resolution with the OU Technical Lead. 37 

Relative to analytical data in sample media, field screening results are of lesser importance in making 38 

inferences regarding risk. Field QA/QC results will be reviewed to ensure they are usable. 39 

The OU Technical Lead data review will help determine if observed changes reflect improved/degraded 40 

groundwater quality or potential data errors and may result in submittal of a requests for data review 41 

(RDRs) on questionable data. The laboratory may be asked to check calculations or reanalyze the sample, 42 
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or the well may be resampled. Results of the RDR process are used to flag the data appropriately in the 1 

HEIS database and/or to add comments.  2 

2.4.2 Data Validation 3 

Data validation activities will be performed at the discretion of the OU Project Manager and under the 4 

direction of SMR. If performed, data validation activities will be based on EPA functional guidelines. 5 

2.4.3 Reconciliation with User Requirements 6 

The DQA process compares completed field sampling activities to those proposed in corresponding 7 

sampling documents and provides an evaluation of the resulting data. The purpose of the DQA is to 8 

determine whether quantitative data are of the correct type and are of adequate quality and quantity to meet 9 

the project DQOs. For routine groundwater monitoring undertaken through this SAP, the DQA is captured 10 

in QC associated with the Annual Groundwater Report, which evaluates field and laboratory QC, and the 11 

usability of data. Further DQAs will be performed at the discretion of the OU Project Manager. 12 



DOE/RL-2014-33, DRAFT A 
MARCH 2015 

3-1 

3 Field Sampling Plan 1 

This chapter lists the groundwater wells to be monitored, the sampling frequency, and the constituents to 2 

be analyzed. 3 

3.1 Sampling Objectives 4 

Through the DQO process (Appendix A), the following main objectives were identified for development 5 

of this SAP: 6 

 Assessing spatial distribution of groundwater COPCs in the unconfined aquifer 7 

 Assessing the rate of plume migration or attenuation for COPCs in the unconfined aquifer 8 

 Incorporate WMA C retrieval groundwater sampling requirements  9 

 Incorporate groundwater performance assessment requirements of Burial Grounds 218-E-10 10 

and 218-E-12B (see Appendix A) 11 

These objectives were accomplished by review of COPCs derived during the past three annual reports, 12 

review of contaminant concentrations and trends from 2007 to 2013, understanding of source sites, 13 

understanding of the groundwater flow rate and direction, understanding of temporal groundwater flow 14 

changes, spatial review of plume changes from 2011 through 2013, review of DOE/RL-2000-72, and 15 

review of TPA-CN-578.  16 

The following sections identify the details of the review process for establishing the final monitoring 17 

requirements, including sampling groundwater at designated wells, analyzing the samples for the COPCs 18 

and supporting constituents, and collecting water level measurements associated with an expanding 19 

low-gradient monitoring network. 20 

3.2 Sample Location, Frequency, and Constituents To Be Monitored 21 

Groundwater monitoring wells for the 200-BP-5 OU near field and far field networks were selected from 22 

the evaluation of a larger network of wells, as listed in Tables 3-1 and 3-2 and shown in Figures 3-1 23 

and 3-2. For reasons discussed in Section 3.2.1, the final selection of near field wells was reduced from 24 

those in the previous SAP by three wells. The number of far field wells was reduced from 27 to 13 wells 25 

based on the well selection criteria discussed in Section 3.2.1. The final network consists of 118 existing 26 

wells as identified and portrayed in Table 3-3 and Figure 3-3, respectively. In addition, two new 2014 27 

wells, 299-E33-360 and 299-E33-361, have been included. Appendix B provides well attributes for 28 

these wells. 29 

Table 1-3 lists 14 specific constituents to be analyzed. The sampling frequency ranges from quarterly to 30 

triennially, based on the discussion presented in Sections 3.2.1 and criteria discussed in Appendix A. 31 

The compilation of this effort is portrayed in Table 3-3. Table 3-3 also includes AEA sampling 32 

requirements for the Burial Grounds and WMA C, in accordance with DOE/RL-2000-72 and 33 

TPA-CN-578, respectively. These AEA requirements are identified by italicized sampling frequency 34 

requirements quarterly (Q) or semiannually (SA) for each COPC associated with these sites. Note this 35 

SAP did not consider the RCRA sample requirements; however, for efficiency, RCRA sampling events 36 

will be coordinated through the SMILE process with sampling events required by this SAP. 37 

3.2.1 Monitoring Network  38 

This SAP evaluated the wells within the 200-BP-5 Groundwater OU according to their proximity to 39 

identified sources of COPCs and extent of affected groundwater in the northern portion of the 200 East 40 

Area and adjacent 600 Areas, as provided in Sections 1.2.3 and 1.2.4, and presented in Appendix A. 41 
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Appendix A Tables A3-1 through A3-14 summarize the well selection and sampling frequency for each 1 

specific COPC.  2 

Wells located close to the contaminant source areas are referred to as “near field” wells. Near field wells 3 

are defined mainly within the north part of the 200 East Area, because of the number and location of 4 

waste sites affecting groundwater quality in this area. Wells near B Pond and Gable Mountain Ponds were 5 

also considered near field wells. There were 108 near field wells evaluated to determine the final near 6 

field monitoring network for each COPC.  7 

Evaluation of the near field wells included the relationship of well location to plume sources and 8 

boundaries of interest. Three specific columns were added to each COPC table in Appendix A to help 9 

locate the well being evaluated. The area column identifies the well location as either near field or far 10 

field. The well location column identifies the well location with respect to specific waste sites. The well 11 

grouping column provides the well location with respect to source or plume boundaries of interest, as 12 

discussed further in Appendix A.  13 

Well selection near waste sites affecting groundwater quality, as identified in Section 1.2.3, were further 14 

evaluated for the number of wells present near waste sites and surface area of the waste site(s). Because 15 

most past practice waste sites have proximal existing wells, well selection was generally based on the 16 

well with the highest concentration, WAC compliant wells, and longest screen interval (in that order). 17 

The small sites (216-B-8 Crib) and larger sites where groundwater concentrations and trends are similar 18 

throughout the area beneath the site (e.g., Gable Mountain Pond), generally required only one well for 19 

monitoring. Other sites where multiple cribs create a larger area of contamination and concentration 20 

variability, two wells were selected (BY Cribs). Finally, for facilities where potentially multiple sources 21 

have been identified, this plan adopted the same monitoring network as currently identified for that 22 

facility (e.g., burial grounds and WMA C).  23 

Well selection for intermediate near field wells, located at distances beyond the source site boundary, 24 

were chosen based on the ability to define identified plume boundaries of interest. However, in some 25 

areas (e.g., B Complex), where groundwater flow rates are not currently defined by a corrected 26 

low-gradient water level network, additional wells were selected in an attempt to define the local flow 27 

rate by COPC migration. Well selection for far field wells, located beyond the 200 East Boundary, also 28 

was based on the ability to define identified plume boundaries of interest. 29 

After applying the well selection criteria in Appendix A, 105 existing near field wells and two new near 30 

field wells were considered applicable for monitoring the sites and plume boundaries; however, not all 31 

wells are required for each COPC. An additional 13 wells were retained in the far field, located to the 32 

north and northwest of the 200 East Area, but south of Gable Mountain (Table 3-3 and Figure 3-3). 33 

The well networks for the eight largest COPC distributions are provide in Figures 3-4 through 3-13. 34 

The figures show the well location with respect to the 2013 plume distribution and AEA requirements, if 35 

required. A review of the plume distribution in Section 1.2.4, shows the plumes are moving in certain areas 36 

over time. Five of the six other COPCs are provided in Figures 3-14 through 3-18, but generally are limited 37 

to one to three wells for plume delineation because the COPCs are either not very mobile or attenuate 38 

quickly. Note that Figures 3-14 and 3-15 also portray the AEA requirements for cobalt-60 and cesium-137 39 

at burial grounds and WMA C, respectively.  40 

Sampling frequency ranged from annual to triennial. An annual sampling frequency was selected for 41 

mobile constituents at near field wells because of the long history of monitoring and knowledge of source 42 

sites. The less mobile COPCs (cesium-137, iodine-129, plutonium-239, and strontium-90), which do not 43 

show significant migration from year to year, were selected for biennial sampling. The frequency in the 44 

far field ranges between annual and triennial, based on the trend of the specific COPC. The annual 45 

frequency is primarily directed at more mobile COPCs, such as nitrate and technetium-99, which are 46 

decreasing rapidly to the north of the 200 East Area. The less mobile constituents show very little change 47 

even in the Gable Gap; therefore, longer frequency between sampling events was considered sufficient. 48 
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Table 3-1. Existing Wells Evaluated in the 200-BP-5 Near Field 

299-E24-25 299-E27-4 299-E28-9 299-E33-3 299-E33-48 

299-E26-10 299-E27-7 299-E29-54 299-E33-30 299-E33-49 

299-E26-11 299-E27-8 299-E32-10 299-E33-31 299-E33-7 

299-E26-14 299-E27-9 299-E32-2 299-E33-32 299-E33-9 

299-E26-77 299-E28-1 299-E32-3 299-E33-33 299-E34-10 

299-E26-79 299-E28-13 299-E32-4 299-E33-335 299-E34-12 

299-E27-10 299-E28-17 299-E32-5 299-E33-337 299-E34-2 

299-E27-11 299-E28-18 299-E32-6 299-E33-338 299-E34-8 

299-E27-12 299-E28-2 299-E32-7 299-E33-339 299-E34-9 

299-E27-13 299-E28-23 299-E32-8 299-E33-34 699-42-40A 

299-E27-14 299-E28-24 299-E32-9 299-E33-341 699-43-41F 

299-E27-15 299-E28-25 299-E33-10 299-E33-342 699-44-39B 

299-E27-155 299-E28-26 299-E33-14 299-E33-345 699-45-42 

299-E27-16 299-E28-27 299-E33-15 299-E33-35 699-53-47A 

299-E27-17 299-E28-28 299-E33-16 299-E33-36 699-53-47B 

299-E27-18 299-E28-3 299-E33-17 299-E33-37 699-53-48A 

299-E27-19 299-E28-30 299-E33-20 299-E33-38 699-54-45A 

299-E27-21 299-E28-4 299-E33-205 299-E33-39 699-54-48 

299-E27-22 299-E28-5 299-E33-265 299-E33-41 699-54-49 

299-E27-23 299-E28-6 299-E33-266 299-E33-42 699-55-50C 

299-E27-24 299-E28-7 299-E33-28 299-E33-44  

299-E27-25 299-E28-8 299-E33-29 299-E33-47  

Note: Basalt-confined aquifer wells are not included. 

 1 

Table 3-2. Existing Wells Evaluated in the 200-BP-5 Far Field 

699-48-50B 699-53-55C 699-60-57 699-65-50 699-71-52 

699-49-55A 699-55-55 699-60-60 699-65-59A 699-72-73 

699-49-57A 699-55-57 699-61-62 699-65-72 699-73-61 

699-50-56 699-55-60A 699-63-55 699-66-58  

699-50-59 699-57-59 699-63-58 699-66-64  

699-52-55 699-59-58 699-64-62 699-67-51  

Note: Basalt-confined aquifer wells are not included. 
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3.3 Sampling Methods 1 

Sampling methods may include, but are not limited to the following: 2 

 Field screening measurements 3 

 Radiological screening 4 

 Groundwater sampling 5 

 Water level measurements 6 

Water samples will be collected according to the current revision of applicable operating methods. 7 

Water samples are collected after field measurements of purged groundwater have stabilized: 8 

 pH – two consecutive measurements agree within 0.2 pH units 9 

 Temperature – two consecutive measurements agree within 0.2○C 10 

 Conductivity – two consecutive measurements agree within 10 percent of each other 11 

 Turbidity – less than 5 nephelometric turbidity units prior to sampling (or project scientist’s 12 

recommendation) 13 

For certain types of samples, preservatives are required. While the preservative may be added to the 14 

collection bottles before their use in the field, it is allowable to add the preservative at the sampling 15 

vehicle immediately after collection. Samples may require filtering in the field, as noted on the 16 

chain-of-custody forms. 17 

To ensure sample and data usability, the sampling associated with this SAP will be performed in 18 

accordance with HASQARD (DOE/RL-96-68) pertaining to sample collection, collection equipment, and 19 

sample handling. 20 

Suggested sample container, preservation, and holding time requirements are specified in Table 2-6 for 21 

groundwater samples. These requirements are in accordance with the analytical method specified. 22 

The final container type and volumes will be identified on the SAF and the chain-of-custody form. 23 

This SAP defines a “sample” as a filled sample bottle for starting the clock for holding-time restrictions. 24 

Holding time is the elapsed time period between sample collection and analysis. Exceeding required holding 25 

times could result in changes in constituent concentrations due to volatilization, decomposition, or other 26 

chemical alterations. Required holding times depend on the analytical method, as specified for appropriate 27 

EPA methods (EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes; SW-846). 28 

3.3.1 Decontamination of Sampling Equipment 29 

Sampling equipment will be decontaminated in accordance with the sampling equipment decontamination 30 

methods. To prevent potential contamination of the samples, care should be taken to use decontaminated 31 

equipment for each sampling activity. 32 

Special care should be taken to avoid the following common ways in which cross-contamination or 33 

background contamination may compromise the samples: 34 

 Improperly storing or transporting sampling equipment and sample containers 35 

 Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near 36 

potential contamination sources (e.g., uncovered ground) 37 

 Handling bottles or equipment with dirty hands or gloves 38 

 Improperly decontaminating equipment before sampling or between sampling events 39 
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3.3.2 Radiological Field Data 1 

The scope of this SAP consists of groundwater sampling. The radiological engineering lead is responsible 2 

for the radiological engineering and health physics support within the project. Specific responsibilities 3 

include conducting ALARA reviews, exposure and release modeling, and radiological controls 4 

optimization for all work planning. In addition, appropriate controls will be implemented for radiological 5 

hazards identified. Radiological engineers will interface with the project Health and Safety representative. 6 

The radiological engineer will plan and direct radiological control technician support for all activities. 7 

3.3.3 Water Levels 8 

Groundwater levels are measured annually across the Hanford Site to construct water table maps that are 9 

used to determine the direction and rate of groundwater flow in the unconfined aquifer (SGW-38815). 10 

Groundwater measurements also are recorded for each well prior to sampling, using calibrated depth 11 

measurement tapes. When two consecutive measurements are taken that agree within 6 mm (0.02 ft), 12 

the final determined measurement is recorded along with the date and time for the specific event 13 

(e.g., sampling or annual water level measurements). The depth to groundwater is subtracted from the 14 

elevation of a reference point (usually the top of casing) to obtain the water-level elevation. Tops of 15 

casings are known elevation reference points because they have been surveyed to local reference datum.  16 

Groundwater level measurements also are collected monthly at select wells as part of a low-gradient 17 

monitoring network. The specific monitoring requirements applied to these wells are discussed in 18 

SGW-54165 and will be applied to additional wells as the low-gradient network continues to expand.  19 

Water levels also are measured in wells that are screened in confined or partially confined aquifers to help 20 

determine horizontal and vertical hydraulic gradients as required by DOE/RL-2012-59.  21 

3.4 Documentation of Field Activities 22 

Logbooks or data forms are required for field activities. A logbook must be identified with a unique 23 

project name and number. The individual(s) responsible for logbooks will be identified in the front of the 24 

logbook and only authorized persons may make entries in logbooks. Logbook entries will be reviewed by 25 

the FWS, cognizant scientist/engineer, or other responsible manager; the review will be documented with 26 

a signature and date. Logbooks will be permanently bound, waterproof, and ruled with sequentially 27 

numbered pages. Pages will not be removed from logbooks for any reason. Entries will be made in 28 

indelible ink. Corrections will be made by marking through the erroneous data with a single line, entering 29 

the correct data, and initialing and dating the changes. 30 

Data forms may be used to collect field information; however, the information recorded on data forms must 31 

follow the same requirements as those for logbooks. The data forms must be referenced in the logbooks. 32 

A summary of information to be recorded in logbooks is as follows: 33 

 Purpose of activity 34 

 Day, date, time, and weather conditions 35 

 Names, titles, and organizations of personnel present 36 

 Deviations from the QAPjP 37 

 All site activities, including field tests 38 

 Materials quality documentation (e.g., certifications) 39 

 Details of samples collected (e.g., preparation, splits, DUPs, MS, and EBs) 40 
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 Location and types of samples 1 

 Chain-of-custody details and variances relating to chain-of-custody 2 

 Field measurements 3 

 Field calibrations testing, inspections, maintenance and surveys, and equipment identification 4 

numbers, as applicable 5 

 Equipment decontaminated, number of decontaminations, and variations to decontamination methods 6 

 Equipment failures or breakdowns, and descriptions of any corrective actions 7 

 Telephone calls relating to field activities 8 

3.4.1 Corrective Actions and Deviations for Sampling Activities 9 

The OU Project Manager, FWS, appropriate BTR (or designee), and SMR personnel must document 10 

deviations from protocols, problems pertaining to sample collection, chain-of-custody forms, target 11 

analytes, contaminants, sample transport, or noncompliant monitoring. Examples of deviations include 12 

samples not collected because of field conditions, changes in sample locations because of physical 13 

obstructions, or additions of sample depth(s). 14 

As appropriate, such deviations or problems will be documented in the field logbook or on 15 

nonconformance report forms in accordance with internal corrective action methods. The OU Project 16 

Manager, FWS, appropriate BTR (or designee), or SMR personnel, will be responsible for 17 

communicating field corrective action requirements and for ensuring immediate corrective actions are 18 

applied to field activities. 19 

Changes in sample activities that require notification, approval, and documentation will be performed as 20 

specified in Table 2-2. 21 

3.5 Calibration of Field Equipment 22 

Construction management, the appropriate BTR, or the FWS is responsible for ensuring that field 23 

equipment is calibrated appropriately. Onsite environmental instruments are calibrated in accordance with 24 

the manufacturer’s operating instructions, internal work requirements and processes, and/or field 25 

instructions that provide direction for equipment calibration or verification of accuracy by analytical 26 

methods. The results from all instrument calibration activities are recorded in accordance with 27 

HASQARD (DOE/RL-96-68). 28 

Field instrumentation, calibration, and QA checks will be performed as follows: 29 

 Prior to initial use of a field analytical measurement system. 30 

 At the frequency recommended by the manufacturer or methods, or as required by regulations. 31 

 Upon failure to meet specified QC criteria. 32 

 Calibration of radiological field instruments on the Hanford Site is performed by the Mission Support 33 

Alliance prime contractor, as specified by their calibration program. 34 

 Daily calibration checks will be performed and documented for each instrument used to characterize 35 

areas under investigation. These checks will be made on standard materials sufficiently like the 36 

matrix under consideration for direct comparison of data. Analysis times will be sufficient to establish 37 

detection efficiency and resolution. 38 

 Standards used for calibration will be traceable to nationally or internationally recognized standard 39 

agency source or measurement system. 40 
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3.6 Sample Handling 1 

Sample handling and transfer will be in accordance with established methods to preclude loss of identity, 2 

damage, deterioration, and loss of sample. Custody seals or custody tape will be used to verify that 3 

sample integrity has been maintained during sample transport. The custody seal will be inscribed with the 4 

sampler’s initials and date. 5 

A sampling and data tracking database is used to track the samples from the point of collection through 6 

the laboratory analysis process. 7 

3.6.1 Containers 8 

Pre-cleaned sample containers with certificates of analysis denoting compliance with EPA specifications 9 

(EPA 540/R-93/051, Specifications and Guidance for Contaminant-Free Sample Containers) for the 10 

intended analyses will be used. Container sizes may vary depending on laboratory-specific volumes and 11 

requirements for meeting analytical detection limits. The Radiological Engineering organization will 12 

measure both the contamination levels and dose rates associated with the filled sample containers. This 13 

information, along with other data, will be used to select proper packaging, marking, labeling, and 14 

shipping paperwork and to verify that the sample can be received by the analytical laboratory in 15 

accordance with the laboratory’s radioactivity acceptance criteria. If the dose rate on the outside of a 16 

sample container or the curie content exceeds levels acceptable by an offsite laboratory, the FWS 17 

(in consultation with the SMR organization), can send smaller volumes to the laboratory. Container types 18 

and sample amounts/volumes are identified in Table 2-6. 19 

3.6.2 Container Labeling 20 

Each sample container will be labeled with the following information on firmly affixed, water-resistant 21 

labels: 22 

 SAF 23 

 HEIS number 24 

 Sample collection date and time 25 

 Analysis required 26 

 Preservation method (if applicable) 27 

 Chain-of-custody number 28 

 Bottle type and size 29 

 Laboratory performing the analyses 30 

 Sample location 31 

Sample records must include the following information: 32 

 Analysis required 33 

 Source of sample 34 

 Matrix (water) 35 

 Field data (pH, temperature, turbidity, and conductivity) 36 

 Radiological readings 37 

Dissolved oxygen and oxidation-reduction potential may be specified by the project. 38 
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3.6.3 Sample Custody 1 

Sample custody will be maintained in accordance with existing protocols to ensure the maintenance of 2 

sample integrity throughout the analytical process. Chain-of-custody protocols will be followed 3 

throughout sample collection, transfer, analysis, and disposal to ensure sample integrity is maintained. 4 

A chain-of-custody record will be initiated in the field at the time of sampling and will accompany each 5 

set of samples shipped to any laboratory. 6 

Shipping requirements will determine how sample shipping containers are prepared for shipment. 7 

The analyses requested for each sample will be indicated on the accompanying chain-of-custody form. 8 

Each time the responsibility changes for the custody of the sample, the new and previous custodians will 9 

sign the record and note the date and time. The sampler will make a copy of the signed record before 10 

sample shipment and will transmit the copy to the SMR organization within 48 hours of shipping. 11 

The following information is required on a completed chain-of-custody form: 12 

 Project name 13 

 Signature of sampler 14 

 Unique sample number 15 

 Date and time of collection 16 

 Matrix 17 

 Preservatives 18 

 Signatures of individual involved in sample transfer 19 

 Requested analyses (or reference thereto) 20 

Samplers should note any anomalies with the samples that would prevent batching. If anomalies are 21 

found, samplers should inform SMR before adding any information regarding batching on the chain-of-22 

custody form. 23 

3.6.4 Sample Transportation 24 

All packaging and transportation instructions will comply with applicable transportation regulations and 25 

DOE requirements. Regulations for classifying, describing, packaging, marking, labeling, and 26 

transporting hazardous materials, hazardous substances, and hazardous wastes are enforced by the 27 

U.S. Department of Transportation (DOT) as described in 49 CFR 171, “Transportation,” “General 28 

Information, Regulations, and Definitions,” through 49 CFR 177, “Carriage by Public Highway.” 29 

Carrier-specific requirements defined in the International Air Transport Association, 2014, Dangerous 30 

Goods Regulations, also shall be considered when preparing sample shipments conveyed by air freight 31 

providers. 32 

Samples containing hazardous constituents will be considered hazardous material in transportation and 33 

transported according to DOT 49 CFR requirements. If the sample material is known or can be identified, 34 

then it will be packaged, marked, labeled, and shipped according to the specific instructions for that 35 

material. 36 

Materials are classified by DOT as radioactive when the isotope-specific activity concentration and the 37 

exempt consignment limits described in 49 CFR 173, “Shippers—General Requirements for Shipments 38 

and Packagings,” are exceeded. Samples will be screened, or relevant historical data will be used, to 39 

determine whether these values are exceeded. When screening or historical data indicate samples are 40 

radioactive, they will be properly classified, described, packaged, marked, labeled, and transported 41 

according to DOT requirements.42 
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4 Management of Waste 1 

Waste materials are generated during sample collection, processing, and subsampling activities. Waste will 2 

be managed in accordance with DOE/RL-2003-30, Waste Control Plan for the 200-BP-5 Operable Unit. 3 

For waste designation purposes, a complete analytical data set will include the analytes listed in Table 3-3. 4 

Offsite analytical laboratories are responsible for the disposal of unused sample quantities. If applicable, 5 

pursuant to the NCP (40 CFR 300.440, “Procedures for Planning and Implementing Off-Site Response 6 

Actions”), approval from the DOE Remedial Project Manager is required before returning unused 7 

samples or waste from offsite laboratories.  8 
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5 Health and Safety 1 

The hazardous waste operations safety and health program was established to ensure the safety and health 2 

of workers involved in hazardous waste site activities. The program was developed to comply with the 3 

requirements of 29 CFR 1910.120, “Occupational Safety and Health Standards,” “Hazardous Waste 4 

Operations and Emergency Response,” and 10 CFR 835, “Occupational Radiation Protection.” The health 5 

and safety program defines the chemical, radiological, and physical hazards and specifies the controls and 6 

requirements for day-to-day work activities on the overall Hanford Site. Personal training, control of 7 

industrial safety and radiological hazards, PPE, site control, and general emergency response to spills, 8 

fire, accidents, injury, site visitors, and incident reporting are governed by the health and safety program.  9 
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A1 Introduction 1 

The purpose of this data quality objective (DQO) process is to support the optimization of the routine 2 

groundwater monitoring network for the 200-BP-5 Groundwater Operable Unit (OU). Monitoring 3 

objectives are for the post-remedial investigation (RI) period until a record of decision (ROD) has been 4 

obtained and the remedial design/remedial action work plan (RD/RAWP) is developed.  5 

Monitoring results will be used to provide current groundwater contamination information as the OU 6 

completes the RI and feasibility study process, as well as support an annual groundwater plume 7 

assessment documented in the annual groundwater monitoring report. In the post-ROD period, another 8 

DQO may be performed to support groundwater monitoring requirements documented in the ROD or 9 

associated RD/RAWP. 10 

A1.1 Project Objectives 11 

The objective of this DQO process is to define the methodology for determining an optimized routine 12 

groundwater monitoring network for the 200-BP-5 Groundwater OU, considering that the OU is in the 13 

post-RI period. Well selection and the monitoring frequency need to target two primary aspects of the 14 

contaminant distribution: 15 

 Assessing spatial distribution of groundwater contaminants of potential concern (COPCs) in the 16 

unconfined aquifer 17 

 Assessing the rate of plume migration or attenuation for COPCs in the unconfined aquifer 18 

A1.2 Project Assumptions 19 

In developing the DQOs for the sampling and analysis plan (SAP), the following assumptions were 20 

identified: 21 

 COPCs being monitored by this SAP are those constituents exceeding the primary drinking water 22 

standard (DWS) or groundwater cleanup levels (WAC 173-340-720, “Model Toxics Control 23 

Act-Cleanup,” “Groundwater Cleanup Standards,” Method B). 24 

 The 2011 to 2013 annual groundwater monitoring reports (DOE/RL-2011-118, Hanford Site 25 

Groundwater Monitoring for 2011; DOE/RL-2013-22, Hanford Site Groundwater Monitoring Report 26 

for 2012; DOE/RL-2014-32, Hanford Site Groundwater Monitoring Report for 2013) provide the most 27 

current evaluation of 200-BP-5 groundwater data and basis for COPCs to be addressed in this SAP. 28 

 The groundwater SAP needs flexibility to adjust to spatial and temporal changes in contaminant 29 

distribution and hydraulic gradients. There will be an annual review of groundwater monitoring data 30 

and revisions will be made as needed to this SAP. 31 

 Hexavalent chromium is considered equivalent to filtered chromium results beneath and 32 

downgradient of the 216-B-8 Crib based on process knowledge.  33 

 Groundwater well results with elevated metals (chromium, cobalt, iron, manganese, nickel, and zinc) 34 

are considered associated with well screen corrosion and are not monitored by this SAP. 35 

 Tank Waste Retrieval Work Plan requirements will be incorporated as part of this SAP. 36 

 Atomic Energy Act of 1954 [AEA]) requirements for Burial Grounds 218-E-10 and 218-E-12B will be 37 

incorporated as part of this SAP. 38 
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 AEA indicator parameters, gross alpha and gross beta, are not monitored unless specifically identified 1 

by an incorporated plan. Resource Conservation and Recovery Act of 1976 (RCRA) facility 2 

monitoring requirements are not part of this SAP.  3 

 Water level monitoring for the 200-BP-5 groundwater OU is being addressed by SGW-38815, 4 

Water-Level Monitoring Plan for the Hanford Site Soil and Groundwater Remediation Project. 5 

Supplemental measurements are also performed as described in SGW-54165, Evaluation of the 6 

Unconfined Aquifer Hydraulic Gradient Beneath the 200 East Area, Hanford Site, using a more 7 

accurate measurement methodology from selected wells to assist in determining local flow conditions 8 

in the 200 East Area. As a result, water level data collection needs are being addressed, but not as part 9 

of the scope of this SAP. 10 

 Basalt confined aquifer sampling is currently addressed in DOE/RL-2012-59, Sampling and Analysis 11 

Plan for Groundwater Surveillance Monitoring on the Hanford Site. 12 

 In addition to Comprehensive Environmental Response, Compensation, and Liability Act of 1980 13 

(CERCLA) groundwater monitoring needs, the plan should coordinate sampling events with other 14 

programs (e.g., RCRA) for an optimized sampling and analysis program. This is beyond the scope of 15 

this DQO. 16 

A1.3 Pertinent References 17 

The references used to develop this DQO can be found in Section A4 of this DQO and in Chapter 6 of the 18 

200-BP-5 SAP.  19 

A1.4 Background Information 20 

Background information for the 200-BP-5 OU is detailed in Section 1.2 of this 200-BP-5 SAP, which 21 

contains information on the hydrogeology, groundwater flow, sources of groundwater contamination, and 22 

contaminant plumes. 23 

A1.5 Contaminants of Concern 24 

The COPCs were defined through review of the past three annual reports for those constituents meeting 25 

the requirements provided in Section A1.2, Project Assumptions. The COPCs are arsenic, cesium-137, 26 

chromium (e.g., hexavalent chromium), cyanide, fluoride, iodine-129, nitrate, plutonium-239/240, 27 

strontium-90, technetium-99, tritium, and uranium. Additional COPCs were included because of the Waste 28 

Management Area (WMA) C retrieval monitoring requirements: cobalt-60 (e.g., through low-level gamma 29 

analysis) and gross beta. The 200-BP-5 Groundwater OU COPCs identified are shown in Table A-1. 30 

Table A-1. 200-BP-5 Contaminants of Potential Concern 

Contaminant 

Chemical 

Abstract 

Service Number 

DWS (MCL) or WAC Cleanup 

Level 

Quantitation 

Limit 

Arsenic 7440-38-2 11.8 µg/L 10 µg/L 

Cesium-137 10045-97-3 200 pCi/L 15 pCi/L 

Cobalt-60 10198-40-0 200 pCi/L 25 pCi/L 

Cyanide 74-90-8 200 µg/L 20 µg/L 

Fluoride 16984-48-8 960 µg/L 500 µg/L 
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Table A-1. 200-BP-5 Contaminants of Potential Concern 

Contaminant 

Chemical 

Abstract 

Service Number 

DWS (MCL) or WAC Cleanup 

Level 

Quantitation 

Limit 

Gross Beta 12587-47-2 50 pCi/L 4 pCi/L 

Hexavalent Chromium 18540-29-9 48 µg/L 10 µg/L 

Iodine-129 15046-84-1 1 pCi/L 1 pCi/L 

Nitrate 14797-55-8 10,000 µg/L (as N) 250 µg/L (as N) 

Plutonium-239/240 97918-67-7 

14119-33-6 
15 pCi/L 

1 pCi/L 

Strontium-90 10098-97-2 8 pCi/L 2 pCi/L 

Technetium-99 14133-76-7 900 pCi/L 15 pCi/L 

Tritium 10028-17-8 20,000 pCi/L 400 pCi/L 

Uranium 7440-61-1 30 µg/L 15 µg/L 

DWS = drinking water standard 

MCL = maximum contaminant level 

WAC = Washington Administrative Code 

 1 

A1.6 Action Levels 2 

The action levels for the proposed monitoring approach are the primary DWS or groundwater cleanup 3 

levels (WAC 173-340-720) (Table A-1). 4 

A1.7 Statement of the Problem 5 

A groundwater monitoring program needs to be developed to support the post-RI, pre-ROD phase of the 6 

CERCLA process. This program needs to monitor changes in the extent and rate of movement of 7 

groundwater plumes within the unconfined aquifer by collecting and analyzing groundwater samples for 8 

specific COPCs at selected well locations within the OU for use in the annual groundwater monitoring 9 

report. 10 

A2 Decision Process 11 

The following have been identified as inputs, decision criteria, and decision resolution applicable to 12 

selection of the monitoring well network and sampling frequencies. 13 

A2.1 Inputs 14 

This section provides the information gathered for well selection and frequency. 15 

A2.1.1 Position of Monitoring Well With Respect to Contaminant Plume 16 

An initial step for establishing position of monitoring well with respect to contaminant plume was to 17 

define what is inside or outside a contaminant plume. Criteria below defines the decision. 18 
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Inside Plume 1 

 Greater than the DWS 2 

 =/> DWS with increasing, decreasing or variable concentrations 3 

 =/> DWS with stable trending 4 

Outside Plume 5 

 Less than the DWS 6 

 < DWS with stable, variable, or decreasing concentration trending 7 

 < DWS with increasing concentration trending 8 

Contaminant Concentration Trends at Each Well (Trending) 9 

Concentration trends for COPCs at each well, along with historical plume behavior, are used to support 10 

the selection of monitoring frequencies. Use of concentration trending patterns in conjunction with 11 

sample frequency selection is discussed in Section A2.2.5 (Sample Frequency Selection Criteria). 12 

The concentration trend was defined as increasing, decreasing, stable, or variable based on diagnostic 13 

time series plots at each well for the period 2007 through 2013. The trend determination is identified in 14 

each table (Tables A-3 through A-15) in the column heading “Concentration Trending Increasing (I), 15 

Decreasing (D), Stable (S), Variable (V).”  16 

A2.2 Decision Criteria 17 

The following section identifies the decision rules (criteria) for well selection and sampling frequencies: 18 

A2.2.1 Primary Well Selection Criteria 19 

 Supports analysis of changes in plume boundary conditions 20 

 Supports definition of concentration gradients within plume 21 

 Supports analysis of recent impact to groundwater from contaminant source(s) 22 

A2.2.2 Well Selection Options 23 

 If more than one well is available in an area meeting the same criteria, selection of the well(s) may 24 

include use of professional judgment 25 

 Selection of wells outside of plume depends on proximity of the well to the plume boundary 26 

A2.2.3 Monitoring Frequencies 27 

 Annual (supports analysis of dynamic plume conditions) 28 

 Biennially (applicable for monitoring portions of plumes displaying gradual changes) 29 

 Triennially (applicable for monitoring portions of low mobility plumes)  30 

 None (appropriate for use if well is not needed for plume definition) 31 

A2.2.4 Waste Sites Requiring Specific Monitoring Frequencies 32 

 Identification of those waste sites with tailored monitoring requirements.  33 

 Semiannual monitoring applies to 218-E-10 and 218-E-12B Burial Grounds AEA requirements 34 

(DOE/RL-2000-72, Performance Assessment Monitoring Plan for the Hanford Site Low-Level Burial 35 

Grounds). 36 
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 Quarterly monitoring applies to WMA C Retrieval Work Plan agreements (TPA-CN-578, Tri-Party 1 

Agreement Change Notice Form: Groundwater Sampling and Analysis Plan for the 200-BP-5 2 

Operable Unit, DOE/RL-2001-49 Rev. 1). 3 

A2.3 Decision Resolution 4 

The following section identifies the decision resolution for well selection and sampling frequencies: 5 

A2.3.1 Well Grouping Categories 6 

The following well grouping categories are used in the 200-BP-5 well selection and frequency 7 

determination process. Correlation of the well groupings with applicable frequency criteria are provided 8 

in Table A-2. 9 

1. Inside Plume – monitoring continuing source contribution (IMCSC) 10 

2. Inside Plume – monitoring concentration gradients (IMCG) 11 

3. Inside Plume – boundary definition (IBD) 12 

4. Outside Plume – boundary definition (OBD) 13 

5. Outside Plume – monitoring encroaching plume (OMEP) 14 

6. Outside Plume – non-boundary area (ONBA) 15 

7. Outside Plume – monitoring potential source area (OMPSA)  16 

A2.3.2 Sampling Frequency Selection Criteria 17 

Annual (A) Sampling—Appropriate for monitoring areas within the plume and along boundaries of the 18 

plume that historically have displayed dynamic changes in concentration patterns (increasing, decreasing, 19 

or variable trends). For those wells inside and outside the plume that are along the margin of the plume, 20 

this sampling frequency supports definition of changing plume boundaries (i.e., DWS isolines). Outside 21 

the plume, this frequency may be appropriate for monitoring locations in the path of encroaching plumes 22 

displaying increasing concentration trends. Annual monitoring is the most common monitoring frequency 23 

applied for monitoring of dynamic plume conditions. 24 

Biennial (BA) Sampling—Biennial sampling of wells is appropriate for use in areas both inside and 25 

outside the plume along plume boundaries showing low levels and slow changes in concentration 26 

(increasing, decreasing, stable, or variable concentration trending). Frequency is also applicable for lower 27 

concentration areas in the path of an encroaching plume. In addition, the frequency is appropriate to use 28 

for those contaminants that are relatively immobile showing only minor plume geometry changes from 29 

one year to the next (e.g., Cs-137, Pu-239, Sr-90, and I-129). Analyses showing sharply increasing 30 

concentrations for previous measurements would initiate a change from biennial sampling to a shorter 31 

frequency (i.e., annual). 32 

Triennial (T) Sampling—Appropriate for monitoring portions of the interior of contaminant plumes 33 

with a relatively high density of well coverage and along plume boundaries showing very slow migration 34 

characteristics and relatively stable concentration trending. Applicable for use with contaminants 35 

displaying low mobility, resulting in minor plume geometry changes from one year to the next 36 

(e.g., Sr-90 and I-129). This frequency is most applicable to plume definition in the far field portion of the 37 

I-129 plume. Triennial sampling applied within a select group of wells on a rotating basis is appropriate 38 

for providing coverage in some monitoring areas. Analyses showing sharply increasing concentrations for 39 

previous measurements would initiate a change from triennial sampling to a shorter frequency 40 

(e.g., biennial or annual) 41 
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None—Appropriate in areas outside the plume where wells are not needed to define the plume boundary 1 

or concentration changes. COPC concentrations trending for wells in these areas may be stable, variable, 2 

increasing, or decreasing, but should be consistently less than DWS. Also applicable in areas where more 3 

than one well is present that meets well selection criteria and all the wells have similar concentrations/ 4 

activities with similar trends over time.  5 

Table A-2. Well Sampling Frequency Determination Criteria For Monitoring Contaminant Plumes 
(Based on 7-Year Data Analysis from 2007 to 2013) 

Well Location 

Well Grouping 

Categories 

Sampling 

Frequencies Comments 

Inside Plume 

Inside plume – Monitoring 

continuing source 

contribution (IMCSC) 

A, BA, or None If well is beneath or immediately 

downgradient of a known source of 

groundwater degradation and 

consistently shows increasing 

concentrations above DWS, then A 

frequency is appropriate. 

BA is appropriate for use in areas where 

contaminants are relatively immobile 

resulting in minor plume geometry 

changes from one year to the next 

(e.g., Cs-137, Pu-239, Sr-90, and I-129). 

None is appropriate for instances where 

multiple wells are present in an area and 

the wells have similar concentrations/ 

activities with similar trends over time. 

Those wells with the lowest 

concentration/ activity and the shortest 

water column in the screen interval 

would be candidates for no monitoring. 

2. Inside plume – 

Monitoring concentration 

gradients (IMCG) 

A, BA, T, or 

None 

A is preferred for the highest 

concentration area of the plume. 

BA is appropriate for use in areas where 

contaminants are relatively immobile 

resulting in minor plume geometry 

changes from one year to the next 

(e.g., Cs-137, Pu-239, Sr-90, and I-129). 

T is appropriate for use in areas with a 

relatively high density of well coverage. 

T is generally applicable for the far field 

portions of the tritium and I-129 plumes. 

None is appropriate if more than one 

well is present in the area and the wells 

have similar concentrations/activities 

with similar trends over time. For 

multiple wells in the same area, no 

monitoring is appropriate for those wells 

not needed to define concentration 

gradients inside the plume. 
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Table A-2. Well Sampling Frequency Determination Criteria For Monitoring Contaminant Plumes 
(Based on 7-Year Data Analysis from 2007 to 2013) 

Well Location 

Well Grouping 

Categories 

Sampling 

Frequencies Comments 

Inside Plume – Boundary 

definition (IBD) 

A, BA, or None 

A is preferred if the plume boundary is 

dynamic, as indicated by trending and 

historical plume behavior. This sampling 

frequency supports definition of 

migrating plume boundaries. 

BA is appropriate for use with wells 

where concentration trending is stable 

and/or contaminants are relatively 

immobile, resulting in minor plume 

geometry changes from one year to the 

next (e.g., Cs-137, Pu-239, Sr-90, and 

I-129). 

None is appropriate if more than one 

well is present in a plume boundary area 

and the wells have similar 

concentrations/ activities with similar 

trends over time. For multiple wells in 

the same area, no monitoring is 

appropriate for those wells not needed to 

define the plume geometry. 

Outside Plume 

Outside Plume – Boundary 

definition (OBD) 

A, BA, T, or 

None 

A is preferred if the plume boundary is 

dynamic, as indicated by trending and 

historical plume behavior. This sampling 

frequency supports definition of 

migrating plume boundaries. 

If highest concentration is less than 

1/2 DWS, then BA frequency is 

appropriate. 

T is generally most applicable to the far 

field portions of the I-129 plume. 

None is appropriate if more than one 

well is present in a plume boundary area 

and the wells have similar 

concentrations/ activities with similar 

trends over time. For multiple wells in 

the same area, no monitoring is 

appropriate for those wells not needed to 

define the plume geometry. 

Outside Plume – 

Monitoring encroaching 

plume (OMEP) 

A or BA A is preferred when wells display 

sharply increasing trending. 

If highest concentration with increasing 

trend is less than 1/2 DWS, then BA 

frequency is appropriate. 

Outside Plume – Non-

Boundary Area (ONBA) 

None Concentrations stable, variable, 

increasing, or decreasing and 
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Table A-2. Well Sampling Frequency Determination Criteria For Monitoring Contaminant Plumes 
(Based on 7-Year Data Analysis from 2007 to 2013) 

Well Location 

Well Grouping 

Categories 

Sampling 

Frequencies Comments 

consistently less than DWS. 

Other wells in area can be used to define 

plume boundary or an encroaching 

plume. 

Outside Plume – 

Monitoring of potential 

source area (OMPSA) 

A or T If well is beneath or immediately 

downgradient of potential source of 

groundwater degradation that has 

previously shown concentrations above 

DWS, an A frequency is appropriate. 

If well is beneath or immediately 

downgradient of potential source of 

groundwater degradation that has not 

previously shown concentration above 

DWS, T frequency is appropriate. 

 1 

A3 Sample Design 2 

Application of the well selection and frequency criteria for the COPC identified in Table A-1 3 

was completed well by well for the entire 200-BP-5 well network using analytical data for the 4 

period from 2007 through 2013. If data were available for 2014, it was included. Results of the 5 

analysis are provided in Tables A-3 through A-15. The resulting wells and sampling frequencies 6 

identified for use in monitoring each of the COPCs, based on this analysis, are provided in 7 

Chapter 3 of the SAP. 8 
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B1 Introduction 1 

This appendix provides the following information for the 200-BP-5 Groundwater Operable Unit wells: 2 

 Well name 3 

 Zone—the portion of the aquifer screened or open by perforated casing (Table B-1) 4 

 Sampling interval information for wells within the 200-BP-5 Groundwater Operable Unit Area 5 

(shown in Table B-2) 6 

 Elevation at top of the screen or perforated interval 7 

 Elevation at the bottom of the screen or perforated interval 8 

 Open interval—length of the open interval, difference between elevations of top and bottom of the 9 

screen or perforated interval 10 

 Water Level Elevation—most recent water level elevation in the well 11 

 Water Level Date—date of most recent water level elevation measured in the well 12 

 NA—information not available 13 

Table B-1. Sampling Interval Information for Wells within the 200-BP-5 Groundwater Operable Unit Area 

Zone Description 

U (Undifferentiated unconfined) Open to more than 15.2 m (50 ft) of the unconfined aquifer system, or the 

open/monitoring interval depth is not documented but is known to be within the unconfined aquifer 

system. 

TU (Top of unconfined) Screened across the water table or the top of the open interval is within 1.5 m (5 ft) 

of the water table, and the bottom of the open interval is no more than 10.7 m (35 ft) below the water 

table. 

UU (Upper unconfined) The top of the open interval is more than 1.5 m (5 ft) below the water table and the 

bottom of the open interval is no more than 15.2 m (50 ft) below the water table. 

MU (Middle unconfined) Open interval begins at greater than 15.2 m (50 ft) below the water table and does 

not extend below the middle coarse hydrogeologic unit or to within 15.2 m (50 ft) of the top of basalt. 

LU (Lower unconfined) Open interval begins at greater than 15.2 m (50 ft) below the water table and below 

the middle coarse hydrogeologic unit or within 15.2 m (50 ft) of the top of basalt and does not extend 

more than 3 m (10 ft) below the top of basalt. 

UC (Upper basalt-confined) Open to the upper basalt-confined aquifer system (i.e., does not extend below 

the dense interior of the Pomona Member of the Saddle Mountains Basalt). 

LC (Lower basalt-confined) Open to the basalt and interflow zones below the dense interior of the Pomona 

Member of the Saddle Mountains Basalt. 

  14 
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Table B-2. Sampling Interval Information for Wells within the 200-BP-5 Groundwater Operable Unit Area 

Well or Aquifer 

Tube Name Zone 

Elevation Top 

of Screen 

Interval  

(m NAVD88) 

Elevation Bottom 

of Screen Interval  

(m NAVD88) 

Open 

Interval 

(m) 

Water Level  

(m NAVD88) 

Water Level 

Date 

299-E24-25 TU 122.44 116.35 4.43 120.78 4/24/2014 

299-E26-10 TU 125.45 120.69 1.09 121.79 4/24/2014 

299-E26-11  121.96 120.25 2.34 122.60 1/30/2014 

299-E26-14 TU 122.78 116.69 5.17 121.86 4/24/2014 

299-E26-77 TU 122.78 115.24 6.56 121.80 4/24/2014 

299-E26-79 TU 122.86 115.24 6.55 121.79 4/24/2014 

299-E27-10 TU 126.16 119.97 1.79 121.77 4/4/2014 

299-E27-11 TU 126.04 119.64 2.08 121.71 4/4/2014 

299-E27-12 TU 126.41 119.98 1.80 121.78 4/24/2014 

299-E27-13 TU 126.79 120.36 1.39 121.75 3/19/2014 

299-E27-14 TU 125.92 119.52 2.26 121.78 4/24/2014 

299-E27-15 TU 126.62 120.22 1.54 121.76 4/28/2014 

299-E27-155 LU 116.10 105.43 16.27 121.71 3/19/2014 

299-E27-16 TU 126.21 119.81 1.90 121.71 4/4/2014 

299-E27-17 TU 125.54 119.14 2.63 121.77 4/24/2014 

299-E27-18 TU 124.69 118.56 3.22 121.78 4/24/2014 

299-E27-19 TU 124.71 118.58 3.09 121.68 4/7/2014 

299-E27-21 UU 122.28 111.59 10.19 121.78 3/25/2014 

299-E27-22 UU 123.09 110.91 10.87 121.78 4/28/2014 

299-E27-23 UU 122.29 111.62 10.15 121.77 4/24/2014 

299-E27-24 LU 113.05 106.95 14.80 121.76 3/19/2014 

299-E27-25 TU 123.26 117.16 4.47 121.63 3/19/2014 

299-E27-4 UU 122.29 111.62 10.18 121.80 4/24/2014 

299-E27-7 UU 120.77 108.58 13.15 121.73 4/28/2014 

299-E27-8 TU 125.80 119.70 2.08 121.78 4/24/2014 

299-E27-9 TU 125.30 119.42 2.36 121.78 4/24/2014 

299-E28-1 UU 124.87 110.54 11.22 121.76 4/23/2014 
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Table B-2. Sampling Interval Information for Wells within the 200-BP-5 Groundwater Operable Unit Area 

Well or Aquifer 

Tube Name Zone 

Elevation Top 

of Screen 

Interval  

(m NAVD88) 

Elevation Bottom 

of Screen Interval  

(m NAVD88) 

Open 

Interval 

(m) 

Water Level  

(m NAVD88) 

Water Level 

Date 

299-E28-13 LU 103.27 103.27 open 

bottom 

121.88 6/11/2013 

299-E28-17 UU 127.99 113.97 7.78 121.75 4/23/2014 

299-E28-18 UU 132.04 112.23 9.54 121.78 4/23/2014 

299-E28-2 UU 120.24 111.09 10.70 121.79 7/29/2013 

299-E28-23 UU 124.75 109.51 12.50 122.02 1/23/2014 

299-E28-24 LU 112.64 109.28 12.45 121.73 7/29/2013 

299-E28-25 UU 124.41 109.17 12.53 121.70 7/29/2013 

299-E28-26 TU 124.86 118.76 3.01 121.77 2/4/2014 

299-E28-27 TU 125.56 119.47 2.30 121.77 4/23/2014 

299-E28-28 TU 125.68 119.58 2.15 121.73 1/24/2014 

299-E28-3 UU 115.94 112.89 8.81 121.71 5/8/2013 

299-E28-30 TU 123.32 117.22 4.38 121.61 1/21/2014 

299-E28-4 UU 121.25 113.33 8.47 121.80 6/11/2013 

299-E28-5 UU 126.52 115.86 5.91 121.77 7/29/2013 

299-E28-6 UU 119.23 110.39 11.39 121.78 7/29/2013 

299-E28-7 UU 127.38 107.57 14.21 121.77 7/24/2013 

299-E28-8 UU 128.06 114.65 7.18 121.83 7/23/2013 

299-E28-9 UU 125.69 110.45 11.37 121.82 5/8/2013 

299-E29-54 TU 123.37 117.28 4.45 121.73 1/21/2014 

299-E32-10 TU 125.95 119.76 1.99 121.75 1/24/2014 

299-E32-2 TU 126.10 116.52 5.20 121.73 2/4/2014 

299-E32-3 TU 125.79 119.70 2.06 121.76 1/24/2014 

299-E32-4 TU 125.01 118.92 2.81 121.73 1/24/2014 

299-E32-5 TU 125.55 119.15 2.63 121.78 4/23/2014 

299-E32-6 TU 125.81 119.41 2.37 121.77 4/23/2014 

299-E32-7 TU 125.77 119.37 2.39 121.76 1/24/2014 

299-E32-8 TU 125.21 119.02 2.76 121.78 4/23/2014 
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Table B-2. Sampling Interval Information for Wells within the 200-BP-5 Groundwater Operable Unit Area 

Well or Aquifer 

Tube Name Zone 

Elevation Top 

of Screen 

Interval  

(m NAVD88) 

Elevation Bottom 

of Screen Interval  

(m NAVD88) 

Open 

Interval 

(m) 

Water Level  

(m NAVD88) 

Water Level 

Date 

299-E32-9 TU 125.71 119.43 2.32 121.75 1/24/2014 

299-E33-10 TU 126.55 118.63 3.54 122.17 7/14/2003 

299-E33-14 TU 125.24 120.67 1.11 121.78 4/24/2014 

299-E33-15 TU 123.79 119.22 2.54 121.76 2/7/2014 

299-E33-16 TU 124.53 119.96 1.78 121.75 2/12/2014 

299-E33-17 TU 125.93 119.07 2.69 121.76 2/7/2014 

299-E33-20 TU 125.39 120.82 0.97 121.79 2/6/2014 

299-E33-205 TU 121.84 118.79 2.21 121.00 6/6/2012 

299-E33-265 TU 123.65 117.55 4.12 121.67 1/24/2014 

299-E33-266 TU 123.39 117.28 4.35 121.63 1/24/2014 

299-E33-28 TU 125.13 119.04 2.74 121.77 4/23/2014 

299-E33-29 TU 120.56 117.51 4.24 121.75 1/23/2014 

299-E33-3 TU 125.69 122.03 -0.25 121.79 2/11/2014 

299-E33-30 TU 125.13 119.03 2.77 121.80 1/23/2014 

299-E33-31 TU 125.83 119.43 2.33 121.76 2/12/2014 

299-E33-32 TU 126.14 119.74 1.97 121.71 2/6/2014 

299-E33-33 TU 126.02 119.62 2.12 121.74 4/8/2014 

299-E33-335 TU 124.16 118.06 3.67 121.74 2/10/2014 

299-E33-337 TU 124.16 116.53 5.24 121.77 3/25/2014 

299-E33-338 TU 123.79 117.69 4.09 121.78 3/25/2014 

299-E33-339 TU 123.24 117.17 4.60 121.77 4/23/2014 

299-E33-341 TU 126.49 120.31 1.47 121.77 1/24/2014 

299-E33-342 TU 123.29 120.24 1.52 121.77 1/24/2014 

299-E33-345 TU 123.24 120.19 1.32 121.52 1/24/2014 

299-E33-34 TU 122.99 119.94 1.83 121.77 4/23/2014 

299-E33-35 TU 126.59 120.19 1.54 121.73 1/24/2014 

299-E33-36 TU 125.83 119.43 1.87 121.30 4/8/2014 
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Table B-2. Sampling Interval Information for Wells within the 200-BP-5 Groundwater Operable Unit Area 

Well or Aquifer 

Tube Name Zone 

Elevation Top 

of Screen 

Interval  

(m NAVD88) 

Elevation Bottom 

of Screen Interval  

(m NAVD88) 

Open 

Interval 

(m) 

Water Level  

(m NAVD88) 

Water Level 

Date 

299-E33-360 TU 121.96 115.98 5.98 121.63 10/14/2014 

299-E33-361 TU 122.0 115.91 6.09 121.5 10/1/2014 

299-E33-37 TU 125.94 119.60 2.19 121.79 4/24/2014 

299-E33-38 TU 126.40 119.99 1.78 121.77 4/23/2014 

299-E33-39 TU 126.66 120.26 1.52 121.78 3/25/2014 

299-E33-41 TU 124.94 120.04 1.70 121.74 2/6/2014 

299-E33-42 TU 126.69 120.20 1.53 121.73 2/10/2014 

299-E33-44 TU 123.49 118.91 2.87 121.78 3/24/2014 

299-E33-47 TU 123.35 117.25 4.52 121.77 3/25/2014 

299-E33-48 TU 123.28 115.66 6.12 121.78 3/25/2014 

299-E33-49 TU 122.92 116.83 4.94 121.76 3/24/2014 

299-E33-7 TU 126.07 121.20 0.59 121.79 3/25/2014 

299-E33-9 TU 122.39 119.34 3.17 122.51 6/6/2012 

299-E34-10 TU 126.51 120.11 1.68 121.79 4/24/2014 

299-E34-12 TU 126.58 120.30 1.37 121.67 4/7/2014 

299-E34-2 TU 125.79 119.69 2.06 121.76 4/7/2014 

299-E34-8 TU 125.95 119.86 2.02 121.88 4/8/2014 

299-E34-9 TU 127.01 120.68 1.10 121.78 4/24/2014 

699-42-40A TU 124.07 114.62 8.83 123.45 3/25/2014 

699-43-41F USC 117.74 114.48 8.90 123.38 7/22/2013 

699-45-42 USC 128.40 121.69 1.44 123.13 3/25/2014 

699-48-50B TU 123.32 120.18 1.58 121.76 4/11/2014 

699-49-55A TU 124.30 119.73 2.06 121.79 4/23/2014 

699-49-57A TU 125.05 118.95 2.83 121.78 4/23/2014 

699-50-56 TU 122.10 119.05 2.75 121.79 4/28/2014 

699-50-59 TU 122.32 120.79 0.96 121.76 3/21/2014 

699-52-55 TU 123.20 120.15 1.67 121.83 4/29/2014 
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Table B-2. Sampling Interval Information for Wells within the 200-BP-5 Groundwater Operable Unit Area 

Well or Aquifer 

Tube Name Zone 

Elevation Top 

of Screen 

Interval  

(m NAVD88) 

Elevation Bottom 

of Screen Interval  

(m NAVD88) 

Open 

Interval 

(m) 

Water Level  

(m NAVD88) 

Water Level 

Date 

699-53-47B TU 126.24 120.15 2.66 122.81 4/23/2014 

699-53-48A TU 121.96 119.06 3.56 122.62 4/23/2014 

699-53-55C UU 118.90 108.78 13.03 121.81 4/14/2014 

699-54-48 TU 126.84 118.31 3.57 121.87 7/29/2013 

699-54-49 TU 124.71 118.62 3.18 121.80 3/21/2014 

699-55-50C TU 125.22 117.90 3.88 121.78 4/16/2014 

699-55-55 TU 125.86 119.69 2.06 121.75 4/18/2014 

699-55-57 TU 121.61 121.61 0.15 121.76 4/16/2014 

699-55-60A UU 117.11 104.92 16.85 121.77 4/23/2014 

699-57-59 TU 125.17 118.97 2.77 121.75 4/23/2014 

699-59-58 TU 126.11 120.02 1.82 121.83 4/23/2014 

699-60-60 TU 125.88 117.95 3.79 121.74 4/23/2014 

 1 

B2 Reference 2 

NAVD88, 1988, North American Vertical Datum of 1988, National Geodetic Survey, Federal Geodetic 3 

Control Committee, Silver Spring, Maryland. Available at: http://www.ngs.noaa.gov/. 4 
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