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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

Multiply by To get Jfyou know Multiply by To get 
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Volume 
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1 1.0 INTRODUCTION 

2 This work plan supports the remedial investigation/feasibility study (RI/FS) activities for the 
3 200-IS-l Tanks/Lines/Pits/Boxes Waste Group Operable Unit (OU). The U.S. Department of 
4 Energy (DOE) is completing an RI/FS to satisfy requirements under the Comprehensive 
5 Environmental Response, and Liability Act of 1980 (CERCLA) and Washington's Hazardous 
6 Waste Management Act1 (HWMA). The HWMA and the corresponding regulations in 
7 WAC 173-303, "Dangerous Waste Regulations," implement Washington's federally-authorized 
8 program under the Resource Conservation and Recovery Act of 1976 (RCRA). 

9 As discussed in the Hanford Federal Facility Agreement and Consent Order Action Plan 
10 (Ecology et al., 1989b) (Tri-Party Agreement Action Plan), the RI/FS work plan is prepared to 
11 present information on how the remedial investigation (RI) and feasibility study (FS) processes 
12 will be conducted and eventually lead to proposed remedies for the waste sites in an OU. This 
13 work plan integrates the CERCLA investigation/response and HWMA corrective action 
14 requirements and uses the framework established in DOE/RL-98-28, 200 Areas Remedial 
15 Investigation/Feasibility Study Implementation Plan - Environmental Restoration Program 
16 (hereinafter referred to as the Implementation Plan), which is the implementation plan for 
17 integrating the RCRA treatment, storage, and disposal (TSD) unit closure process with CERCLA 
18 RI/FS and RCRA facility investigation/corrective measures study (RFI/CMS) processes. 

19 Revision O of this work plan (DOE/RL-2002-14, Tanks/Lines/Pits/Boxes/Septic Tank and Drain 
20 Fields Waste Group Operable Unit RI/FS/Work Plan and RCRA TSD Unit Sampling Plan; 
21 Includes 200-IS-1 and 200-ST-l Operable Units) was submitted to the Washington State 
22 Department of Ecology (Ecology) in May 2003; however, Ecology did not approve the 
23 document. Ecology issued a letter to the DOE in August 2003 (Price, 2003, 
24 "Tanks/Lines/Pits/Boxes/Septic Tank and Drain Field Waste Group Operable Units Remedial 
25 Investigation/Feasibility Study Work Plan and RCRA TSO Unit Sampling Plan, 
26 DOE/RL-2002-14, Revision O"), directing the DOE to include appropriate DOE, Office of River 
27 Protection (ORP)-owned 200-IS-1 OU waste sites with the DOE, Richland Operations Office 
28 (RL)-owned waste sites already in Revision O of the work plan. This work plan revision 
29 (Revision 1) satisfies Ecology's requirement for inclusion of the ORP-owned 200-1S-1 OU waste 
30 sites. 

31 The DOE, Ecology, and the U.S. Environmental Protection Agency (EPA) recently concluded 
32 negotiations on milestone changes for completing the RI/FS process and the RCRA RFI/CMS 
33 process for 200 Area (Central Plateau) non-tank-farm OUs. The milestones were changed to 
34 allow additional site characterization to be completed before making several Central Plateau 
35 cleanup decisions. In addition, M-015 and M-013 interim milestones are added and existing 
36 milestones are modified. 

1 RCW 70.105, "Public Health and Safety," "Hazardous Waste Management" (also known as the Washington State 
Hazardous Waste Management Act of 1976). 
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I The negotiations also identified that approximately 350 waste sites have shallow contamination 
2 that can be addressed by straightforward remove, treat, and dispose methods. These sites were 
3 shifted into two new OUs named MG-I and MG-2. All the sites previously identified as 
4 200-ST-1 were moved into the new MG-1 OU. As such, the 200-ST-1 OU is not discussed 
5 further in this document. Separate decision documents for the MG-I and MG-2 OUs will be 
6 submitted to the EPA and Ecology. 

7 The RCRA TSO tanks included in this work plan that require actions to comp]y with RCRA 
8 c1osure/postc1osure requirements are the CX Tank System (Tanks 241-CX-70, 241-CX-71 , and 
9 241-CX-72) and the Hexone Storage and Treatment Facility (HSTF) (Tanks 276-S-141 and 

10 276-S-142). Components of the RCRA TSO units associated with single-shell tank (SST) and 
11 double-shell tank (DST) systems, such as ancillary piping and equipment that is located outside 
12 tank fann waste management areas (WMA), also are addressed by this work plan. 

13 The data generated through investigations associated with the 200-IS-l OU will support 
14 activities in other core projects in the RL and ORP offices. Integration of the data-collection 
15 activities with other projects on the Hanford Site will result in more efficient and consistent 
16 remediation processes. 

17 1.1 SCOPE AND OBJECTIVES 

18 The work plan presents background information, existing contaminant distribution data, and the 
19 approach that will be used for characterization and remedial decision making. The likely 
20 response scenarios, potentially applicable technologies, and the need for treatability study(ies) 
21 are discussed later in the document. 

22 This work plan addresses the following: 

23 • The 200-IS-1 OU, which includes: 

24 - Pipelines, diversion boxes, catch tanks, related structures, and associated unplanned 
25 releases to the soil 

26 - RCRA TSO tanks. 

27 The work plan contains a sampling and analysis plan (SAP) for the Phase 1 characterization of 
28 the process-waste pipeline systems associated with facility process-waste streams (Appendix A) 
29 and an additional SAP for Phase 1 characterization of tank farm waste-transfer pipeline systems 
30 (Appendix B). The SAPs include a quality assurance project plan and the sampling 
31 specifications for the characterization activities in the field. Information from other OUs and/or 
32 projects that have generated information pertaining to the pipeline systems has been used in the 
33 development of this work plan. Data-gathering activities included compiling and reviewing 
34 existing process-know]edge information. Pertinent site-characterization data available for 
35 pipelines associated with liquid-waste disposal sites and tank farm WMA investigations also 
36 have been gathered and evaluated. This existing pipeline information and the new 
37 characterization data that will be acquired as part of the 200-IS-1 OU phased sampling approach 
38 will be used in the RI report. Information presented in the RI report wiIJ support the evaluation 
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1 of the remedial alternatives and closure options that will be included in the FS and RCRA TSD 
2 unit closure plans. 

3 The results from sampling and other characterization activities will be used to update the 
4 contaminant distribution models as needed and to support the remedial decision-making process. 
5 This work plan focuses on identifying and gathering the information that will be needed for 
6 selection of the preferred remedy(s). Key attributes associated with a process-waste transfer 
7 structure (e.g., pipelines, diversion boxes, catch tanks) are presented in the work plan. Results 
8 obtained from all phases of the characterization activities will be used for evaluating risk to 
9 potential receptors and for the FS remedial alternative analyses. 

10 To focus the activities needed for future remedy selection for the pipeline systems, this RI/FS 
11 work plan has incorporated the following. 

12 1. A logic for binning (i.e., a methodology for grouping items with similar characteristics) is 
13 used for the process-waste pipeline systems that is suited for both characterization 
14 activities and subsequent remedial decisions. This binning logic uses waste-stream 
15 categories as a fundamental attribute associated with the pipelines. 

16 2. Information-gathering activities are continuing, including location and characterization of 
17 pipelines, throughout the RI/FS process. A pipeline-systems location map and an 
18 attribute database are being created. Waste-site codes will be assigned to identified 
19 pipeline segments in accordance with RL-TPA-90-0001, Tri-Party Agreement Handbook 
20 Management Procedures, Milestone TPA-MP-14, "Maintenance of the Waste 
21 Information Data System (WIDS)" procedures and placed in the Waste Infonnation Data 
22 System (WIDS) database. WIDS serves as the data-management tool listing current OU 
23 waste sites and providing site-specific information. As characterization results become 
24 available, they will be compared with information concerning operational history and 
25 construction details. This approach will allow for any subsequent data-collection needs 
26 to be adapted as needed. Data-gathering requirements are tailored to accommodate the 
27 characteristics of the entire network of underground process-waste pipelines that are 
28 disseminated throughout the Central Plateau. 

29 3. Potential remedial alternatives are identified and described. Potential remedies 
30 associated with pipeline characteristics initially are identified in the work plan. Using the 
31 data collected and risk evaluations completed in the RI, a comprehensive remedial 
32 alternatives analysis will be completed in the FS. 

33 The scope and approach for the other waste sites addressed in this work plan are summarized 
34 below. 

35 276-S-141 and 276-S-142 Tank System (Hexone Storage Tanks) 

36 Existing summary characterization information is presented for the 276-S-141 and 
37 276-S-142 Hexone Storage Tank System. The closure plan prepared for the 276-S-141 and 
38 276-S-142 Hexone Storage Tank System (DOE/RL-92-40, Hexone Storage and Treatment 
39 Facility Closure Plan) will be amended (as needed) and used to complete the closure process for 
40 these tanks. The tanks will be removed and the surrounding soil will be sampled and analyzed as 
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1 described in the closure plan to verify RCRA clean closure and meet CERCLA site close-out 
2 requirements. 

3 241-CX-70, 241-CX-71, and 241-CX-72 Tank System 

4 The 241-CX-70 Storage Tank and the 241-CX-71 Neutralization Tank will be clean closed. 
5 Summary information concerning these tanks and the 241-CX-72 Storage Tank is provided. 
6 Waste characteristics of the remaining residue in the 241-CX-72 Storage Tank need to be 
7 determined. A SAP to determine the composition of residual waste present in the 
8 241-CX-72 Storage Tank is included in Appendix C. A closure plan for the entire CX Tank 
9 System (241-CX-70, -71 , and -72) will be submitted in accordance with Milestone M-020-54, 

10 "Submit Closure Plan for 241-CX-70, 241-CX-71, and 241-CX-72 Tanks for Regulatory Review 
11 by December 31, 2008." 

12 1.1.1 Input from Data Quality Objectives Process for 
13 Pipeline Systems 

14 The outcome of the recent 200-IS-1 data quality objectives (DQO) process (D&D-30262, Data 
15 Quality Objectives Summary Report for the IS-1 Operable Unit Pipelines and Appurtenances) 
16 forms the basis for development of a large portion of this work plan and the associated SAPs 
17 (Appendices A and B). Because of uncertainties associated with the process-waste pipelines, an 
18 outcome of the DQO process was a determination that a phased approach to data gathering 
19 would be the most effective mechanism to acquire the information needed to make remedial 
20 decisions. The strategy developed for characterization permits the integration of new data in a 
21 phased manner. Data-collection specifications are tailored for each phase to allow for efficient 
22 use of resources and are linked to the data-sufficiency requirements and the level of uncertainty 
23 that is acceptable for remedial decision making. 

24 Because of the regulatory complexities and technical challenges associated with pipeline 
25 systems, the DQO process and work-plan development have been ongoing for several years. The 
26 initial DQO process conducted for the 200-1S-l OU was completed in 2002; it resulted in 
27 defining radiological and nonradiological constituents to be characterized and specified the 
28 number, type, and location of samples to be collected for five RCRA TSO tank system units in 
29 the 200-IS-1 OU. 

30 A second DQO process was undertaken in 2004, after receipt of a letter from Ecology 
31 (Price, 2003) requesting inclusion of the ORP-owned waste sites in a revised work plan. 
32 Although this DQO process was not documented as a formal DQO summary report, the 
33 assumptions.made and conclusions generated in the process were used for development of a 
34 revised work plan. A meeting was held with Ecology on November 1, 2004, and a presentation 
35 was given outlining a revised work-plan approach and content. 

36 Beginning in August 2005, a collaborative DQO activity was initiated and included participation 
37 by representatives from Fluor Hanford, Inc. (Fluor Hanford); CH2M HILL Hanford Group, Inc. ; 
38 RL; ORP; and Ecology. A working group was assembled and meetings were conducted with 
39 input from all representatives to complete the DQO process and develop a DQO summary report 
40 (D&D-30262). The content of the completed DQO report provides a basis and direction for 
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1 development of this work plan and the SAPs. Specific elements of the DQO report used in the 
2 development of this work plan include the following: 

3 • The binning strategy to group pipelines for further evaluation, based on the process-waste 
4 stream(s) handled by the lines 

5 • Separate contaminants of potential concern (COPC) lists for facility pipeline versus tank 
6 farm pipeline sampling analytical requirements 

7 • Sampling designs for two SAPs. One SAP is for the facility process-waste pipelines that 
8 are associated with liquid-waste disposal sites (i.e., cribs, trenches, french drains, ponds, 
9 injection/reverse wells), and another SAP is for process-waste pipeline systems 

10 associated with tank farm operations. 

11 1.1.2 Pipeline Systems 

12 The process-waste pipeline systems include the extensive network of pipelines, diversion boxes, 
13 catch tanks, valve pits, related infrastructure, and associated unplanned releases in surrounding 
14 soils. The pipeline systems were used to transport process waste from the separations facilities 
15 to the SSTs and DSTs and to control or divert flow to disposal waste sites that received 
16 liquid-waste streams. This work plan addresses the inactive process-waste pipeline systems in 
17 the Central Plateau area; it does not include evaluation of waterlines; utility lines; inert gas lines; 
18 sanitary sewer, storm water, and aboveground pipelines; or active pipelines. This includes those 
19 waste sites currently identified in the Tri-Party Agreement Action Plan, Appendix C 
20 (Ecology et al., 1989b), as part of the 200-IS-1 OU, as well as the new waste sites (i.e., pipelines, 
21 related infrastructure, and associated unplanned releases in surrounding soils) that will be added. 

22 Most of the pipelines and associated structures in the Central Plateau currently have not been 
23 assigned to the 200-IS-1 OU through the regulatory procedures identified in the Tri-Party 
24 Agreement Action Plan; in particular, those pipelines connected to liquid-waste disposal sites 
25 that are associated with other OUs. Pipelines and associated structures that occur within the 
26 boundaries of tank farm WMAs will be addressed by the designated WMA RCRA closure or 
27 corrective actions. Many of the pipelines that are connected to the tank farms and extend 
28 outside the WMA currently are not assigned to a specific OU. Because both the tank fanns and 
29 the 200 Areas process-facility operations used the pipeline network for waste-transfer 
30 operations, RL and ORP share responsibilities for the characterization and remedial actions for 
31 the pipeline system. Designation of these responsibilities for specific pipeline segments is based 
32 on whether the pipeline or associated structure is considered ancillary equipment associated with 
33 a tank farm RCRA TSD unit. 
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1 1.1.3 Pipeline Bins 

2 Considerable process knowledge is available concerning the waste streams generated at the 
3 facilities in the 200 Areas. The 200 Areas have been the center for separations and concentration 
4 processes of plutonium. These separation and concentration processes can be grouped into six 
5 general processes: 

6 1. Fuel processing 
7 2. Plutonium isolation 
8 3. Uranium recovery 
9 4. Cesium/strontium recovery 

10 5. Waste storage/treatment 
11 6. Tank farm waste transfers. 

12 DOE/RL-96-81, Waste Site Grouping Report for 200 Areas Soil Investigations, translated the 
13 first five general processes into logical waste-site groups based on waste-stream type (e.g., solid 
14 waste, cooling water, process waste), followed by waste-site type (e.g., burial ground, pond, 
15 trench, ditch, crib). Inventory estimates for the major radionuclide, inorganic, and organic 
16 constituents comprising the waste streams generated from the 200 Areas facilities and discharged 
I 7 to waste-disposal sites are presented in DOE/RL-96-81, Appendix A, and the soil inventory 
18 model (RPP-26744, Hanford Soil Inventory Model, Rev. 1). 

19 The general waste-stream categories identified in DOE/RL-96-81, Section 3.2, and in 
20 DOE/RL-98-28, Appendix H, form the basis for the OU designations used for the Central 
21 Plateau liquid-waste disposal sites. These OU waste-stream categories also support a framework 
22 with which to organize the pipeline systems for characterization activities. The waste-stream 
23 categories share common radiological and chemical attributes and allow for a systematic 
24 approach with which to group or "bin" the pipelines that handled each type of process liquid. 
25 This grouping or "binning" logic relies on process knowledge associated with the facility 
26 operations and the fact that the pipelines in each designated bin conveyed liquid wastes that 
27 generally share common compositional attributes. 

28 The bins for the pipeline systems are shown in Table 1-1. Summary information provided in this 
29 table includes the five bins, organized by OUs identified for the 200 Areas facilities waste sites, 
30 and a general description of the waste-stream characteristics. Information on the general 
31 characteristics of each of the waste streams was obtained primarily from DOE/RL-96-81, 
32 DOE/RL-98-28, and the results of completed RI reports for the associated OUs. Variations 
33 noted in the general waste-stream attributes also are identified in the table. A sixth bin is 
34 included for the tank-transfer waste streams. This sixth group is unique to the other five bins, 
35 because it contains pipeline systems that received waste from varying generating sources and 
36 therefore may not share common compositional attributes, as do the other bins. Process 
37 operations and waste-stream attributes for each of the bins are discussed in more detail in 
38 Chapter 2.0. Table 1-2 identifies the Hanford Site process-facility areas where the waste streams 
39 identified in Table 1-1 were conveyed by pipelines. 
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Table 1-1. Pipeline-System Waste-Stream Bins. 

2 

3 

4 

5 

6 

Process Condensate and 
Process Waste 

(Waste streams associated 
with the 200-PW-l, -2, -3, -4, 
-5 , and -6 OUs) 

Chemical-Laboratory Waste 
(Waste streams associated 
with the 200-LW-l and -2 
OUs) 

Steam Condensate and 
Cooling Water 

(Waste streams associated 
with the 200-CW-l, -2, -3, -4, 
and -5 OUs and the 200-SC- l 
OU) 

Chemical-Sewer Waste 
(Waste streams associated 
with the 200-CS- l OU) 

Miscellaneous Wa~te 

(Waste streams associated 
with the 200-MW-1 OU) 

Tank/Scavenged Waste 

(Waste streams associated 
with the 200-TW-I and -2 
OUs) 

Tank Farm Waste Transfers 

OU = operable unit. 

• Process condensate generally is water condensed from the closed process 
system and that was in direct contact with radioactive and chemical materials. 

• Process waste is low-level and/or hazardous waste that directly contacted 
radioactive material and that may contain organic complexants that could 
enhance their mobility. 

• Potential transuranic waste associated with the 200-PW- l , -2, and -6 OU waste 
streams. 

• CC4 associated with the 200-PW-l OU waste stream. 

• Laboratory process wastes and/or laboratory decontamination waste streams 
that generally are low in radionuclides, although some have significant 
inventories of plutonium, uranium, and fission products. Liquid volumes 
typically are lower. 

• Potential transuranic waste associated with some 200-LW-2 OU waste streams. 

• These waste streams were run in a noncontact manner; i.e., a barrier separated 
the liquids in this category from contaminated process liquids, with little 
consequent potential for routine radiological contamination. However, 
contamination did enter these streams in generally negugible to very small 
quantities through pinhole leaks or through rare pipe ruptures. 

• Potential transuranic waste associated with the 200-CW-5 OU waste stream. 

• Chemical-sewer waste sites received solvent-extraction waste that was 
generally low in all radiological contaminants. 

• Generally consists of waste streams generally low in radionuclide and chemical 
constituents. Waste streams associated with plant ventilation and stack 
drainage, equipment decontamination, and a number of small- to medium­
volume radioactive waste streams from multiple sources. 

• The relationship of the 216-A-4 Crib's high radiological-constituent levels to 
the general waste characteristics of this group is uncertain. 

• Consists of waste streams with relatively high concentrations of radiological 
constituents. These liquid wastes are associated directly or indirectly with tank 
wastes collected from the bismuth-phosphate process. 

• Potential transuranic waste associated with the 200-TW-2 OU waste stream. 

• Multiple waste-stream compositions, generally consisting of high 
concentrations of radionuclides. 

• Variability in the waste-stream composition. 
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Table 1-2. Identification of Process-Waste Pipeline Bins in 200 Areas Facility Areas . 
.--.--- --,.-,---,,--,-..,. 

A Plant 
X X X X X 

(PUREX) 

B Plant X X X X X X 

C Plant (Hot 
X X X X X 

Semi works) 
. , . . .. 

.200West Area . --- - , · 

S Plant 
X X X X X (REDOX) 

TPlant X X X X X 

Z Plant (PFP) X X X X 
X - Indicates that pipeline systems present in the facility area were used to transfer the specified waste stream. 
- Indicates that no pipeline system was identified that carried the waste stream. 
PFP = Plutonium Finishing Plant. REDOX == Reduction-Oxidation Plant. 
PUREX = Plutonium-Uranium Extraction Plant. 

1 1.1.4 Approach for Characterization and Remedial 
2 Decision Making 

3 1.1.4.1 Pipeline Systems 

4 A characterization approach has been identified that is directed toward determining whether 
5 residual contamination occurs within the pipelines and if the surrounding soil has been impacted 
6 by any leakage that may have occurred. To optimize data gathering, phased characterization wilJ 
7 be used to evaluate and assess the data. 

8 Phase 1 

9 Based on existing information that indicates that contamination likely is present (discussed in 
10 D&D-30262 for Phase 1), data will be collected to determine whether contamination is above 
11 preliminary cleanup levels and if remediation is required. As indicated in D&D-30262, Phase 1 
12 will consist of a biased sample approach targeting specific pipelines and specific locations within 
13 or around the pipelines; however, if a suspected area of waste accumulation cannot be identified, 
14 then pipelines and surrounding soil locations will be selected randomly. Evaluation of the 
15 Phase 1 sampling data will guide the remaining activities in the RJ/FS process. The 
16 characterization data collected will be used to support remedial decision making ( other than the 
17 no-action alternative). These data may be determined to be sufficient for proposing a 
18 streamlined remedial decision-making process (e.g., CERCLA removal action, interim actions, 
19 voluntary actions, plug into existing record of decision [ROD]). 
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1 Preliminary cleanup levels are based on potential applicable or relevant and appropriate 
2 requirements (ARAR) and preliminary remediation goals, which are regulatory thresholds 
3 and/or standards or derived risk-based thresholds. Preliminary cleanup levels provide the basis 
4 for establishing final cleanup levels in the CERCLA ROD and dictate analytical performance 
5 levels (i.e., laboratory detection limit requirements). Preliminary cleanup levels identified for 
6 use in determining analytical detection limit requirements for this OU are provided in 
7 D&D-30262, Tables 3a and 3b. 

8 Phase 2 

9 As presented in D&D-30262, the Phase 2 investigation will be used if Phase 1 results show a range 
10 of concentration values that are below, both above and below, or close to preliminary cleanup 
11 levels. Further characterization of unplanned releases (UPR) will be performed unless the known 
12 release is designated as a removal, treatment, and disposal site. Proceeding directly to Phase 2 
13 sampling would be appropriate for those pipelines where existing information indicates that 
14 contamination will not be present and/or where there is expected to be considerable variability in 
15 potential results. Phase 2 sampling will be required if all remedial alternatives need to be assessed, 
16 including the no-action alternative. Phase 2 will entail collection of a larger data set, to include the 
17 no-action alternative in decision making. The Phase 2 evaluation will include more laboratory 
18 analyses than Phase 1. Phase 2 data will support decision documents and RI/FS processes. 

19 Information regarding the current condition of pipeline system appurtenances ( e.g., catch tanks, 
20 diversion boxes, valve pits) is limited. These components have a higher degree of complexity 
21 with regard to access and sampling for conducting characterization. This complexity does not 
22 make these components amenable to the Phase 1 characterization. This current work plan 
23 focuses on characterization of pipelines. Pipeline system appurtenances will be addressed as part 
24 of the more rigorous Phase 2 sampling and analysis. Based on the results of Phase 1, the DQO 
25 report (D&D-30262) may be revised to address these components, or an existing approved SAP 
26 will be identified and modified, as needed, to support Phase 2 data collection and 
27 characterization requirements for pipeline system appurtenances. 

28 1.1.4.2 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, and Hexone Storage 
29 Tanks 276-S-141 and 276-S-142 

30 Five RCRA TSD tanks in the 200-IS-1 OU are identified as interim-status units under 
31 WAC 173-303. These tanks are listed in two WA 7890008967, Hanford Facility Resource 
32 Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8, for the 
33 Treatment, Storage, and Disposal of Dangerous Waste, Part A, Form 3's: three tanks in the 
34 Part A, Form 3, for the 241-CX Tank System (241-CX-70, -71, and -72); and two tanks in the 
35 Part A, Form 3 for the HSTF (276-S-141 and 276-S-142). 

36 Closure activities that have been initiated for the two hexone tanks include pumping out the tank 
37 contents (excluding the tank heels and sludge) and decontaminating the distillation system and 
38 railcars (temporarily used to store the distillate). The tanks will be removed, and surrounding 
39 soil will be evaluated during tank removal to determine if it is contaminated. As part of the 
40 removal process, soil sampling and analysis will be performed to verify that the remaining soil is 
41 clean. Sampling requirements and the closure strategy will be provided in the closure plan. 
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1 Waste removal has been undertaken for the 241-CX-70 Storage Tank, and decontamination 
2 flushes were undertaken for the limestone aggregate in the 241-CX-71 Neutralization Tank. 
3 A closure plan will be prepared to describe additional closure activities. The closure plan will 
4 recommend that the tanks be clean closed. Closure activities, including the sampling and 
5 analysis activities that will be performed to verify that the remaining soil is clean following 
6 removal of the tanks, will be presented in the closure plan. 

7 1.1.4.3 241-CX-72 Storage Tank 

8 Residual waste remaining in the 241-CX-72 Storage Tank will require sampling and analysis to 
9 determine its composition. This work plan contains a SAP (Appendix C) describing the 

10 sampling and laboratory analyses that will be completed. The analytical results will support 
11 decisions concerning health and safety and disposal options for the tank and the remaining 
12 residual-waste contents. The closure strategy for this tank will be included in the closure plan 
13 for the 241-CX-70 Storage Tank and the 241-CX-71 Neutralization Tank. Depending on the 
14 waste composition inside the tank and whether a release to surrounding soil has occurred, closure 
15 options include RCRA clean closure or RCRA protective closure (landfill). 

16 1.2 WORK PLAN CONTENT AND STRUCTURE 

17 The content and structure of this work plan follow the CERCLA and HWMA format, with 
18 modifications to concurrently satisfy the additional RCRA closure requirements. Modifications 
19 to the M-013 series of Hanford Federal Facility Agreement and Consent Order (Ecology 
20 et al., 1989a) (Tri-Party Agreement) milestones for non-tank-farm past-practice waste-site 
21 investigations approved in June 2002 (02-RCA-0341, "Hanford Federal Facility Agreement and 
22 Consent Order [Tri-Party Agreement] Change Requests for the Central Plateau Project [CPP] 
23 Activities," contains Modifications M-013-02-01, M-015-02-01, M-016-02-01, and 
24 M-020-02-01) included an approach to investigate similar OUs in a single RI/FS process. The 
25 milestone modification reduced the number of non-tank-farm work plans, RI reports, and FSs. 

26 The strategy developed for closure of the CX Tank System and the Hexone Storage Tank System 
27 is addressed in this work plan. The work plan also outlines the regulatory pathway to site 
28 closeout for existing and newly identified RL and ORP pipeline-system waste sites. Conceptual 
29 contaminant-distribution models have been developed and are presented for the pipeline system 
30 structures that portray potential release characteristics. Final presentation of all supporting 
31 characterization data that will be used for remedial decision making for the pipeline systems will 
32 be presented in the RI report. 

33 1.2.1 200-IS-1 Operable Unit Waste Sites 

34 The 200-IS-1 OU initially was defined to include the waste sites identified in WIDS as being 
35 associated with the transfer of high-activity liquid wastes between separations plants and tank 
36 farms. The waste sites currently identified as part of the 200-IS-1 OU are listed in the Tri-Party 
37 Agreement Action Plan, Appendix C (Ecology et al., 1989b ). 
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1 The waste-site grouping report (DOE/RL-96-81) provided the initial description of those sites to 
2 be included in the Tanks/Lines/Pits/Boxes Waste Group. This grouping (later formalized as an 
3 OU) included the large number of structures used in the transfer of high-activity liquid wastes 
4 from separations plants to tank farms, reprocessing facilities, and evaporators. The waste sites 
5 associated with the 200-IS-1 OU, composed of the diversion boxes, catch tanks, pipelines, and 
6 unplanned releases associated with high-activity waste transfer operations outside the tank farm 
7 OUs, subsequently were further identified and discussed in the Implementation Plan 
8 (DOE/RL-98-28, Appendix G). 

9 Currently not all the 200-IS-1 OU waste sites, which include waste transfer structures and 
10 associated unplanned releases, are listed in the Tri-Party Agreement Action Plan, Appendix C. 
11 Data-collection activities to delineate pipelines and related structures and integrate them into 
12 WIDS as waste sites was initiated during development of this work plan and is continuing. 
13 Candidate waste sites for inclusion in the 200-IS-1 OU include all process-waste-carrying 
14 pipelines, diversion boxes, catch tanks, valve pits, and related structures outside the tank farm 
15 WMAs. Table 1-3 identifies the 200-IS-1 OU waste sites currently listed within WIDS and 
16 included in Appendix C of the Tri-Party Agreement Action Plan. Table 1-4 identifies the 
17 pipelines that have been added to WIDS and are proposed for inclusion in the 200-IS-1 OU and 
18 Appendix C of the Tri-Party Agreement Action Plan. If updates to these waste site lists occur 
19 following issuance of this work plan, the information will be shared with regulators through the 
20 Unit Managers meetings. As indicated in the Tri-Parties Agreement Action Plan, the mechanism 
21 for official dissemination of this information, addition of new waste sites and reclassification of 
22 accepted waste sites, will be conducted in accordance with RL-TPA-90-0001, TPA-MP-14 
23 procedures. 

Table 1-3. Waste Sites Included in the 200-IS-l OU as of March 2008. (4 Pages) 

200-E-111-PL, Encased Pipeline From 241 -ER-151 Diversion Box to 
Encased Tank Farm 

200-E-111-PL 241-C Tanlc Farm and 244-AR Vault; 3-38 Encasement, 
Pipeline 

Vl08N837/8618/8653/8901PAS, 809, 818, V836, V834 

200-E-116-PL, Pipelines from 241-B-154 Diversion Box to 241-C-151 
Direct Buried Tanlc 

2 200-E-116-PL and 241-C-152 Diversion Boxes, Direct Buried Pipeline, 
Farm Pipeline 

V11JN210NI30,8902,Vl22 

200-W-7, 246-L, 241 -S-TK-1 , 243S-TK-l, 243-S-TKI. 200-W Personnel 
3 200-W-7 Decontamination Facility Catch Tanlc, !MUST, Inactive Miscellaneous Catch Tanlc 

Underground Storage Tanlc 

4 200-W-16 
200-W-16, 292-T Underground Tanks, IMUST, Inactive Miscellaneous 

Storage Tanlc 
Underground Storage Tanlc, 292-TK-l, 292-TK-2 

5 200-W-58 200-W-58, Z-Plant Diversion Box #1 Valve Pit 

6 200-W-59 200-W-59, Z-Plant Diversion Box #2 Valve Pit 

7 200-W-78-PL 
200-W-78-PL; Pipeline Between 241 -TX/fY and 24 I -T Tank Farms, Encased Tank Farm 
Lines 6012, 6025, 7624 and 7630 Pipeline 

200-W-97-PL, Encased Pipeline from 240-S-151 Diversion Box to 
Encased Tank Fann 

8 200-W-97-PL 241-S-151 Diversion Box. Lines V508, V509, V512, V513 , V514. V515 , 
Pipeline 

V516, V517/3603, V519/1115 

9 200-W-98-PL 
200-W-98-PL, Encased Pipeline from 240-S-151 to 241-U-153 Encased Tank Farm 
Diversion Box, V458,V459 ,V460 Pipeline 

10 200-W-99-PL 
200-W-99-PL, Encased Pipeline from 241-U-151 to 241-S-151 Diversion Encased Tanlc Farm 
Boxes. Lines V 455 and V 456 Pipeline 
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Table 1-3. Waste Sites Included in the 200-IS-1 OU as of March 2008. (4 Pages) 

~1;~~~~ $~1~\:~11t1'~~1~d~il~i~l~~,~1t1k~~~.~ ~7¥.;t;iii~•~{~i~:w.~~f~:~£.t.;m ,~is~ :~ ~~1)~ 
J 1 200-W-100-PL 

200-W-100-PL, Encased Pipeline from 241-UX-154 to 241-SX-152 Encased Tank Farm 
Diversion Box, lines 4700, 4701, 4853, V762, V503 and V505 Pipeline 

200-W-105-PL, Encased Transfer Line Between 241-UX-154 Diversion 
Encased Tank Farm 

12 200-W-105-PL Box and 241-TX-155-Diversion Box; encased lines V375 , V382, 
Pipeline 

4859/4703 

13 200-W-125-PL 200-W-125-PL, 216-Z-1 Ditch Replacement Pipeline (see subsites) 
Radioactive Process 

Sewer 

14 216-TY-201 
2 l 6-TY-201 , Supernatant Disposal Flush Tank, IMUST, Inactive 

Settling Tank 
Miscellaneous Underground Storage Tank 

15 240-S-151 240-S-151 , 240-S-151 Diversion Box Diversion Box 

16 240-S-152 240-S-152, 240-S-152 Diversion Box Diversion Box 

17 240-S-302 
240-S-302, 240-S-302 Catch Tank, IMUST, Inactive Miscellaneous 

Catch Tank 
Underground Storage Tanlc, line V556 and V557 

18 241-A-151 241-A-151 , 241-A-151 Diversion Box Diversion Box 

19 241-A-302A 241-A-302A, 241-A-302-A Catch Tank, line V028 Catch Tank 

20 241-A-302B 
24 l-A-302B, 241 -A-302-B Catch Tank, IMUST, Inactive Miscellaneous 

Catch Tank 
Underground Storage Tank, V062 

21 241-B-154 241-B-154, 241-B-154 Diversion Box Diversion Box 

22 241-B-302B 
241-B-302B, 241-B-302-B Catch Tank, 241-B-302, IMUST, Inactive 

Catch Tank 
Miscellaneous Underground Storage Tank, Line V217 

23 241-BX-154 241 -BX-154, 241-BX-154 Diversion Box Diversion Box 

24 241-BX-155 241-BX-155, 241-BX-155 Diversion Box Diversion Box 

25 241-BX-302B 
241-BX-302B, 241-BX-302-B Catch Tank, IMUST, Inactive 

Catch Tank 
Miscellaneous Underground Storage Tank, Line V288 

26 241-BX-302C 
241-BX-302C, 241-BX-302-C Catch Tank, IMUST, Inactive 

Catch Tank 
Miscellaneous Underground Storage Tank, Line V322 

27 241-C-154 241 -C-154, 241-C-154 Diversion Box Diversion Box 

28 241-CX-70 
241-CX-70, 241-CX-TK-70 Tank, Strontium Hot Semi-works, IMUST, 

Storage Tank 
Inactive Miscellaneous Underground Storage Tank 

29 241-CX-71 
241-CX-71, 241-CX-TK-71 , 241-CX Neutralization Tanlc, Strontium Hot 

Neutralization Tank 
Semi-works, IMUST, Inactive Miscellaneous Underground Storage Tank 

241-CX-72. 241 -CX-TK-72 Vault and Tank, 241-CX-72 Waste Self 
30 241-CX-72 Concentrator, Strontium Hot Semi-works, IMUST, Inactive Storage Tank 

Miscellaneous Underground Storage Tank 

31 241-ER-151 241-ER-151, 241-ER-151 Diversion Box Diversion Box 

32 241-ER-152 241-ER-152, 241-ER-152 Diversion Box. line DR31 l Diversion Box 

33 241-ER-31 l 241-ER-31 l, 241-ER-311 Catch Tank, 241-ER-31 lA Replacement Tanlc Catch Tank 

241-ER-31 lA, 241 -ER-31 IA Catch Tank, old 241-ER-311 , Original 
34 241-ER-31 l A 241-ER-311 Catch Tank, IMUST, Inactive Miscellaneous Underground Catch Tank 

Storage Tank 

35 241-SX-302 
241-SX-302, 241 -SX-302 Catch Tank, SX-304, IMUST, Inactive 

Catch Tank 
Miscellaneous Underground Storage Tank, Line V595 

36 241-TX-152 241-TX-152, 241-TX-152 Diversion Box Diversion Box 

37 241-TX-154 241-TX-154. 241-TX-154 Diversion Box Diversion Box 

38 241-TX-155 241-TX-155. 241-TX-155 Diversion Box Diversion Box 

39 241-TX-302B 
241-TX-302B, 241-TX-302-B Catch Tank, IMUST, Inactive 

Catch Tank 
Miscellaneous Underground Storage Tank, Lines V414 and V415 

40 241-TX-302BR 
241-TX-302BR, 241-TX-302BR Catch Tank, 241-TXR-302BR, IMUST, 

Catch Tank 
Inactive Miscellaneous Underground Storage Tank 

41 241-TX-302C 241-TX-302C, 241-TX-302-C Catch Tanlc, Lines V741 and V742 Catch Tank 
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42 241-U-151 241-U-151 , 241-U-151 Diversion Box Diversion Box 

43 241-U-152 241-U-152, 241-U-152 Diversion Box Diversion Box 

44 241-UX-154 241-UX-154. 241-UX-154 Diversion Box Diversion Box 

45 241-UX-302A 
241-UX-302A, 241-U-302 Catch Tank, 241 -UX-302 Catch Tank, 

Catch Tanlc 
241-UX-302, Lines V380 and V381 

241-WR VAULT, 241-WR Vault (Tanks -001 through -009), 

46 241-WR VAULT 
241-WR-01 thru 09, 241-WR Diversion Station Vault, 244-WR Vault, 

Receiving Vault 
296-U-6 Stack. IMUST, Inactive Miscellaneous Underground Storage 
Tank (see subsites) 

241-Z, 241-Z Treatment and Storage Tanks, 241-Z Tank Farm, 241-Z 
47 241-Z Treatment and Storage System, 241-Z-D-4, 241 -Z-D-5, 241-Z-D-7, Neutralization Tank 

241-Z-D-8, 241-Z Sump, 241-Z Tank Pit 

276-S-141 , 276-S-TK-141, 276-S-306A, 276-S-141 Solvent Storage 
48 276-S-141 Tanlc, Tank 276-141. Hexone Storage Tank, 244-SX-15, IMUST, Inactive Storage Tanlc 

Miscellaneous Underground Storage Tanlc 

276-S-142, 276-S-TK-142, 276-S-306B, 276-S-142 Solvent Storage 
49 276-S-142 Tank, Tanlc 276-142, Hexane Storage Tank. 244-SX-15, IMUST, Inactive Storage Tank 

Miscellaneous Underground Storage Tank 

50 HSVP HSVP. Hot Semiworks Valve Pit, 201-C Diversion Box, Semiworks 
Valve Pit 

Valve Pit, 201-C Valve Box 

51 UPR-200-E- 1 UPR-200-E-1, Waste Line Failure on South Side of 221-B Unplanned Release 

52 UPR-200-E-3 UPR-200-E-3, Line leak from 221-B to 241-BX-154, UN-200-E-3 Unplanned Release 

53 UPR-200-E-25 
UPR-200-E-25, Contamination Spread from the 241-A-151 Diversion 

Unplanned Release 
Box, UN-200-E-25 

54 UPR-200-E-26 UPR-200-E-26, 241-A- 151 Release, UN-200-E-26 Unplanned Release 

55 UPR-200-E-117 UPR-200-E-l 17, Contaminated Liquid Spill, UN-200-E-l 17 Unplanned Release 

56 UPR-200-E-31 UPR-200-E-31 , 241-A-151 Release, UN-200-E-31 Unplanned Release 

57 UPR-200-E-41 
UPR-200-E-41, UN-200-E-41 Soil Contamination in the Vicinity of 

Unplanned Release 
R-13 Stairwell (221-B). UPR-200-E-85 

58 UPR-200-E-42 UPR-200-E-42, 241-AX-151 Release, UN-200-E-42 Unplanned Release 

59 UPR-200-E-44 UPR-200-E-44, UN-200-E-44, BCS Waste Line Leak South of 221-B Unplanned Release 

60 UPR-200-E-45 
UPR-200-E-45 , UN-200-E-45 , Contamination Spread from the 

Unplanned Release 
241-B-154 Diversion Box 

61 UPR-200-E-65 
UPR-200-E-65, UN-216-E-65 , 241-A- 151 Diversion Box Radioactive 

Unplanned Release 
Contamination, UN-200-E-65 

UPR-200-E-67, UN-216-E-67, Excavation of Radioactively 
62 UPR-200-E-67 Contaminated Pipe Encasement (V004, V005, V006, V007 ,V008) Unplanned Release 

UN-200-E-67 

63 UPR-200-E-77 
UPR-200-E-77, UN-216-E-5, 241-8-154 Diversion Box Ground 

Unplanned Release 
Contamination, UN-200-E-77 

64 UPR-200-E-78 
UPR-200-E-78, UN-216-E-6, 241-BX-155 Diversion Box Ground 

Unplanned Release 
Contamination, UN-200-E-78 

65 UPR-200-E-80 
UPR-200-E-80, UN-216-E-8, 221-B R-3 Line Break, R-3 Radiation 

Unplanned Release 
Zone, UN-200-E-80 

66 UPR-200-E-84 
UPR-200-E-84, 241-ER-151 Catch Tank Leak (241-ER-31 lA), 

Unplanned Release 
UN-200-E-84, UN-216-E-12 

67 UPR-200-E-85 
UPR-200-E-85 , Line Leak at 221-B Stairwell R-13, UN-216-E- 13, 

Unplanned Release 
UPR-200-E-41, UN-200-E-85 , UN-200-E-41 

68 UPR-200-E-87 
UPR-200-E-87, UN-216-E-15. 224-B South Side Plutonium Ground 

Unplanned Release 
Contamination, UN-200-E-87, 216-E-15 
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69 UPR-200-E-96 

UPR-200-E-96, Ground Contamination SE of PUREX, UN-216-E-24, 
Unplanned Release 

UN-200-E-96 

70 UPR-200-W-2 UPR-200-W-2, UN-200-W-2, Underground Waste Line Leak Unplanned Release 

71 UPR-200-W-5 UPR-200-W-5, Overflow at 241-TX-155, UN-200-W-5 Unplanned Release 

72 UPR-200-W-6 
UPR-200-W-6, UN-200-W-6. Contamination Spread from 241-U-151 

Unplanned Release 
and 241-U-152 Diversion Boxes 

73 UPR-200-W-20 
UPR-200-W-20, UN-200-W-20, Spread of Contamination from a 

Unplanned Release 
Diversion Box 

74 UPR-200-W-21 
UPR-200-W-21 , UN-200-W-21, UN-216-W-36, Process Line Cave-in at 

Unplanned Release 
241-TX-154 Diversion Box 

75 UPR-200-W-27 
UPR-200-W-27, Transfer Line Leak at 23rd and Camden, UN-200-W-27, 

Unplanned Release 
UN-216-W-5, Duplicate of UPR-200-W-29 

76 UPR-200-W-28 UPR-200-W-28, Release from 241-TX-155 Diversion Box, UN-200-W-28 Unplanned Release 

77 UPR-200-W-29 UPR-200-W-29, Transfer Line Leak, UN-200-W-29, UPR-200-W-27, 
Unplanned Release 

UN-200-W-27, UN-216-W-5, 23rd and Camden Line Break 

78 UPR-200-W-32 UPR-200-W-32, UNH Transfer Line Break, UN-200-W-32 Unplanned Release 

79 UPR-200-W-35 
UPR-200-W-35, Ground Contamination Near UNH Process Line, 

Unplanned Release 
UN-200-W-35, REDOX to 224-U UNH Line Leak 

80 UPR-200-W-38 
UPR-200-W-38, Line Break at 241-TX-302C, UPR-200-W-160, 

Unplanned Release 
UPR-200-W-40, UN-200-W-38. 216-T-30 

81 UPR-200-W-40 
UPR-200-W-40, Line Break near 241-TX-154, UPR-200-W-38, 

Unplanned Release 
UPR-200-W-160, 216-T-30, UN-200-W-40, 

82 UPR-200-W-49 UPR-200-W-49, Contamination Southeast of241-SX, UN-200-W-49 Unplanned Release 

83 UPR-200-W-64 UPR-200-W-64, Road Contamination at 23rd and Camden, UN-200-W-64 Unplanned Release 

84 UPR-200-W-76 UPR-200-W-76, UN-200-W-76, Contamination Found at 241-TX-155 Unplanned Release 

85 UPR-200-W-79 UPR-200-W-79, Contamination Spread at 241-Z, UN-200-W-79 Unplanned Release 

86 UPR-200-W-97 UPR-200-W-97, Transfer Line Leak, UN-216-W-5, UN-200-W-97 Unplanned Release 

87 UPR-200-W-98 
UPR-200-W-98, UN-216-W-6, 221-T Waste Line Break at R-19, 

Unplanned Release 
UN-200-W-98 

88 UPR-200-W-102 
UPR-200-W-102, UN-216-W-12, UN-200-W-102, 224-T Underground 

Unplanned Release 
Line Leak 

UPR-200-W-113, Soil Contamination East of241 -TX, UN-216-W-23, 
89 UPR-200-W-l 13 Contamination Areas Around 241-TX-l 55 Diversion Box, Unplanned Release 

UN-200-W-l 13 

90 UPR-200-W- l 14 
UPR-200-W-l 14, UN-216-W-24, Ground Contamination East of 

Unplanned Release 
241-SX Tank Fann, UN-200-W-l 14 

91 UPR-200-W-l 15 
UPR-200-W-115, UN-216-W-25, Ground Contamination above Transfer 

Unplanned Release 
Line Along Cooper Street 

92 UPR-200-W-131 UPR-200-W-131, Release from 241-TX-155 Unplanned Release 

93 UPR-200-W-135 UPR-200-W-135, Release from 241-TX-155, UN-200-W-135 Unplanned Release 

94 UPR-200-W- l 60 
UPR-200-W-160, Line Break at 241-TX-302C, UPR-200-W-38, 

Unplanned Release 
UPR-200-W-40, 216-T-30 

95 UPR-200-W-161 
UPR-200-W-161. UN-216-W-35, UN-200-W-161 , Large Area easl of 

Unplanned Release 
241-U Tank Farm 

96 UPR-200-W-164 UPR-200-W-164, Overhead UNH Line Leak, UN-216-W-29 Unplanned Release 

97 UPR-200-W-167 UPR-200-W-167, Contamination Migration from 241-TY, UN-216-W-32 Unplanned Release 

98 UPR-600-20 
UPR-600-20. UN-216-E-41 , Old Cross Site Transfer Line Surface 

Unplanned Release 
Contamination 

1 
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200-E-112-PL 
200-E-112-PL; B Plant Process Sewer, 2904-E-1, Pipeline from B Radioactive Process 
Plant to 207-B Retention Basin, 24 inch VP Hne (see subsites) Sewer 

2 200-E-11 3-PL 
200-E-113-PL; Pipeline from PUREX to 216-A-6 and 216-A-30 Crib, 

Process Sewer 
216-A-42C Valve Box, line 8824 

200-E-114-PL, Pipeline From 241-BY Tank Farm to 241-C Tank Fann 
Radioactive Process 

3 200-E-114-PL and BC Cribs Trenches, 2805-El , 2805-E2, 2805-E3, 2805-FA, Sewer 
216-BC-2805, Pipeline from 216-BY-201 to 216-BC-201 (see subsites) 

4 200-E-126-PL 
200-E-126-PL, Underground Pipeline From 207-B to 216-B-3 Ditch Radioactive Process 
and B Pond Disposal System (see subsites) Sewer 

5 200-E-127-PL 
200-E-127-PL, PUREX Cooling Water Line, Pipeline From PUREX to Radioactive Process 
Gable and 8-Ponds (216-A-25 and 216-B-3), line 1601 Sewer 

200-E-143-PL, Tank Farm Transfer Lines 4101 , 4102, 4103, 4104, 

6 200-E-143-PL 
4105, 4106, 4107N033, 4017, 4018, 8656; Encased Transfer Line Radioactive Process 
From 241 -AX-15! Diversion Box to 241 -A Tank Farms and Sewer 
244-CR Vault in 241-C Tank Farm 

200-E-144-PL, Tanlc Farm Transfer Line 4012, Transfer Line 4013 Encased Tank Farm 
7 200-E-144-PL (A-4013), Encased Transfer Line From 241-CR-152 and 241-CR-153 to Pipeline 

241-AX-151; Lines 4006 and 4007 from 244-AR Vault to 241-AX-151 

200-E-145-PL, lnteq>lant Transfer Line, Tank Farm Transfer Line 
Encased Tank Farm 

8 200-E- l 45-PL V228, Transfer Pipeline From 241-CR-153 to 241 -ER-153, Pipeline 
241-ER-152 and 241-ER-151 

9 200-E-146-PL 
200-E-146-PL. Tank Farm Transfer Line A-4013, Transfer Line From Encased Tank Farm 
241 -CR-152 to 241-AX-151 Pipeline 

JO 200-E-147-PL 
200-E-147-PL, Inteq>lant Transfer Line, Tank Farm Transfer Line Direct Buried Tank 
PAS-244, Transfer Line From 244-CR-TK-003 to 241 -ER-153 Farm Pipeline 

11 200-E-148-PL 
200-E-148-PL, Tank Farm Transfer Line Y109, Direct Buried Transfer Direct Buried Tanlc 
Line From 241 -C-151 to 241-A-0IA Farm Pipeline 

12 200-E-149-PL 
200-E-149-PL, Tank Farm Transfer Line Vl75, Direct Buried Transfer Direct Buried Tanlc 
Line From 241-C-252 to 201-C Hot Semi Works, Tank Fann Pipeline Farm Pipeline 

200-E-150-PL, Tank Farm Transfer Line 8900, Direct Buried Transfer 
Direct Buried Tank 

13 200-E-150-PL Line From 244-CR-TK-003 to 201 -C Hot Semi Works Valve Box, 
Farm Pipeline 

Tank Farm Pipeline 

14 200-E-151-PL 
200-E-151-PL. Tank Farm Transfer Line V050, Direct Buried Transfer Direct Buried Tank 
Line From 241-C-104 to 241-A-152, Tank Farm Pipeline Farm Pipeline 

15 200-E-152-PL 
200-E-152-PL. Tank Farm Transfer Line V051 , Direct Buried Transfer Direct Buried Tank 
Line From 241 -C-104 to 241-A-152, Tank Farm Pipeline Farm Pipeline 

200-E-153-PL. Tank Farm Transfer Line V108/812, Direct Buried 
Direct Buried Tank 

16 200-E-153-PL Transfer Line From 241-C-151 to 244-AR-TK-002, Tank Farm 
Farm Pipeline 

Pipeline 

17 200-E-154-PL 
200-E-154-PL, Tank Farm Transfer Line Vl 13, Direct Buried Transfer Direct Buried Tank 
Line From 241 -C-15 1 To 241-AX-01 A, Tank Farm Pipeline Farm Pipeline 

18 200-E-155-PL 
200-E-155-PL, Pipeline From 241-C-03A to Radioactive Process Direct Buried Tank 
Sewer Line 2904-CR-1. Tank Farm Pipeline Farm-Pipeline 

19 200-E-156-PL 200-E-156-PL, 216-C-1 Pipelines, Pipelines from 201-C to 216-C-1 
Radioactive Process 

Sewer 

20 200-E-157-PL 
200-E-157-PL, 216-C-10 Pipeline, Pipeline from 201-C to Encased Tank Farm 
216-C-10 Crib (see subsites) Pipeline 

21 200-E-158-PL 
200-E-158-PL, 216-A-1 Pipeline, Pipe)jne from Sample Pit #3 to Direct Buried Tank 
216-A-l Crib Farm Pipeline 

200-E-159-PL, Pipeline from 203-A to 216-A-22, Pipeline from 203-A 
Direct Buried Tank 

22 200-E-159-PL to 216-A-28 Crib, Pipeline from UNH Truck Apron to 216-A-22 (see 
Farm Pipeline 

subsites) 
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23 200-E-160-PL 200-E- l 60-PL, Pipeline from 270-E-1 to 216-B- l 2 Crib, V219 
Direct Buried Tanlc 

Farm Pipeline 

24 200-E-161-PL 200-E-161-PL, Pipeline from 221-BB to 216-B-55 Crib, V841 
Direct Buried Tank 

Farm Pipeline 

25 200-E-l 62-PL 
200-E-162-PL, Pipeline from 221-BB to 216-B-62 Crib, V842, Lateral Direct Buried Tank 
Line to 216-B-12 Crib #2 (see subsites) Farm Pipeline 

26 200-E-163-PL 
200-E-163-PL, Pipeline from BCS Diverting Pit to 216-B-64 Retention Direct Buried Tank 
Basin Farm Pipeline 

27 200-E-164-PL 
200-E-164-PL, Pipeline to 216-A-8 Crib, Pipeline between the Radioactive Process 
216-A-8 Control Structure and the 216-A-508 Control Structure Sewer 

28 200-E- l 65-PL 200-E-165-PL, Pipeline to 216-A-24 Crib (see subsites) 
Radioactive Process 

Sewer 

29 200-E-166-PL 200-E-166-PL, Pipeline to 216-A-34 Ditch Radioactive Process 
Sewer 

30 200-E-167-PL 
200-E-167-PL, Underground pipelines from 244-A Lift Station to Radioactive Process 
241-A-A and 241-A-B Valve Pits, Lines SN-215 and SN-216 Sewer 

31 200-E-168-PL 200-E-168-PL, Underground Pipeline to 216-A-3 Radioactive Process 
Sewer 

32 200-E-169-PL 200-E-l 69-PL, Pipeline to the 216-C-3 Crib 
Radioactive Process 

Sewer 

33 200-E-170-PL 200-E-170-PL, Pipeline from 276-C to 216-C-4 Crib Radioactive Process 
Sewer 

34 200-E-171-PL 200-E- l 7 l -PL, Pipeline to the 216-C-6 Crib 
Radioactive Process 

Sewer 

35 200-E-172-PL 200-E-172-PL, Pipeline from 209-E to the 216-C-7 Crib 
Radioactive Process 

Sewer 

36 200-E-173-PL 200-E-173-PL, Pipeline from 241-CX-71 to 216-C-5 Crib 
Radioactive Process 

Sewer 

37 200-E-174-PL 
200-E-174-PL, 216-B-10 (A&B) Pipeline, Pipeline from 221-BC and Radioactive Process 
222-B to 2 I 6-B-10 A&B Cribs (see subsites) Sewer 

38 200-E-175-PL 200-E--175-PL, Pipeline from 292-B to 216-B-!0 A&B Radioactive Process 
Sewer 

39 200-E-176-PL 200-E-176-PL, Pipeline from 242-B to 216-B-l l-A&B 
Radioactive Process 

Sewer 

40 200-E-177-PL 
200-E-177-PL, Pipeline Rerouting Waste from 216-B-8 Crib to Radioactive Process 
216-B-l lA&B Wells Sewer 

41 200-E-178-PL 
200-E-178-PL, Pipeline from tank 241-B-l lO to 216-B-8 Crib and Tile Encased Tank Farm 
Field Pipeline 

42 200-E- I 80-PL 200-E-180-PL, 216-B-57 Crib Pipeline 
Radioactive Process 

Pipeline 

43 200-E-181-PL 200-E-181-PL, 216-B-61 Crib Pipeline 
Radioactive Process 

Sewer 

44 200-E-182-PL 200-E-182-PL, 216-A-7 Crib Pipeline 
Radioactive Process 

Sewer 

45 200-E-183-PL 
200-E-183-PL, Pipelines from 241-A-151 Diversion Box to 216-A-2, Encased Tank Farm 
lines VOIO and VOI 1 Pipeline 

46 200-E-184-PL 200-E-184-PL, 216-A-2 Crib Pipelines, VOIO, VOi I 
Radioactive Process 

Sewer 

47 200-E-185-PL 200-E-185-PL, 216-A-4 Crib Pipelines, VOl4, VOl6 
Radioactive Process 

Sewer 

48 200-E- l 86-PL 200-E-186-PL, 216-A-31 Crib Pipelines, VOIO, VOi i 
Radioactive Process 

Sewer 
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49 200-E-187-PL 
200-E-187-PL, Chemical Sewer from 202-A to 216-A-29 Ditch, Radioactive Process 
PUREX Chemical Sewer (CSL), Lines 8819, 5802, 5701 Sewer 

50 200-E-188-PL 
200-E-188-PL, B Plant Chemical Sewer Line, 2904-E-2, 15 inch VP Radioactive Process 
line, BCE Sewer 

51 200-E- l 91-PL 
200-E-191-PL, 216-B-63 Pipeline, Pipeline from valve pit to Radioactive Process 
216-8-63 Ditch Sewer 

52 200-E-192-PL 
200-E-192-PL, 216-A-10 Pipelines (see subsites), lines from Sample Radioactive Process 
Pit 4 to 216-A-l O Crib Sewer 

53 200-E-193-PL 200-E-193-PL, 216-A-21 Crib Pipeline, Line XOl5 
Radioactive Process 

Sewer 

54 200-E-194-PL 200-E-194-PL, 216-A-32 Crib Pipeline 
Radioactive Process 

Sewer 

55 200-E-195-PL 
200-E-195-PL, 241-B-36 I Settling Tank and 216-B-9 Crib Pipelines, Radioactive Process 
line V204 (see subsites) Sewer 

56 200-E-196-PL 
200-E-196-PL, Lines Tl 67 and T022. Stainless Steel line to 216-A-4, Radioactive Process 
216-A-21 , and 216-A-27 Cribs Sewer 

200-E- l 97-PL, Encased Pipelines between 241-BR-152 Diversion Box 
Radioactive Process 

57 200-E-197-PL and 241-8 Tank Farm, Lines 9002, 9006. 9010, 9014, 9017, 9020, 
Sewer 

9031,9032, 9035,9037,9038,9041,9044,9047 

58 200-E-198-PL 
200-E-198-PL, Encased Tank Farm Pipeline from 241-BX-154 Diversion 

Process Sewer 
to 241-8X-155 Diversion Box, Lines V282, V283, V284, V285 

200-E-199-PL, Tank.Fann Lines from 241-B-154 Diversion Box to 
59 200-E-199-PL 241-B Tank Farm, Lines V204, V206. V208, V209, V2J 1, V213, Process Sewer 

V215, V285 

60 200-E-200-PL 200-E-200-PL, Pipelines from 244-AR Vault to 241-A Y -152 and Radioactive Process 
241-A-153 Diversion Boxes, Lines 801,802,806,805 Sewer 

61 200-E-201-PL 
200-E-201-PL. Transfer Lines from 241-BX-155 to Diversion Boxes Radioactive Process 
in 241-B Tank Farm, Lines V315 and V319 Sewer 

62 200-E-202-PL 200-E-202-PL, Transfer lines from 241-BX-155 Diversion Box to Radioactive Process 
241-BX-153 Diversion Box. Lines V315, V316, V317, V318, V319 Sewer 

63 200-E-203-PL 
200-E-203-PL, Pipeline from 241-BYR-154 Diversion Box to Radioactive Process 
216-B-2-2 Ditch. line 9712 Sewer 

64 200-E-204-PL 200-E-204-PL. Pipeline to 216-B-2-1 and 216-B-2-2 Ditches (see Radioactive Process 
subsites) Sewer 

65 200-E-205-PL 200-E-205-PL, 216-B-2-3 Ditch Pipelines (see subsites) Radioactive Process 
Sewer 

66 200-E-206-PL 
200-E-206-PL, Lines V716, V717, V718/817, Double Pipes from Radioactive Process 
244-AR Vault to 241-AR-151 Diversion Box Sewer 

67 200-E-207-PL 
200-E-207-PL, Encased Transfer Line from 241-A-151 Diversion Box Radioactive Process 
to 241 -A-152 Diversion Box; Lines V004, V005, V006, V007, V008 Sewer 

68 200-E-208-PL 
200-E-208-PL. Lines V304 and V305 from 241-BY Tank Farm to Radioactive Process 
241-B-252 Diversion Box Sewer 

69 200-E-209-PL 200-E-209-PL, Pipeline from 272-BB to 200-E-25 Dry Well 
Radioactive Process 

Sewer 

200-E-210-PL, Encased lines between 241-A W Tank Farm and 
Radioactive Process 

70 200-E-210-PL 242-A Evaporator Building, Lines SL-167, SL-168, SN-219, SN-220, 
Sewer SN-269. SN-270 

71 200-E-211-PL 
200-E-2 l l-PL, Transfer Lines from 241-A W to 242-A Evaporator Radioactive Process 
Building, Lines DR334, DR335, DR343 Sewer 

72 200-E-212-PL 
200-E-212-PL, Transfer lines between 241-A W Tank Farm and Radioactive Process 
241-AP Tank Farm, Lines SL-509, SL-510, SN-609, SN-610 Sewer 

73 200-E-213-PL 
200-E-213-PL, Transfer Lines from 221-B to 241-B-154 Diversion Radioactive Process 
Box, Lines V200, V329, V330, V331 , V332, V333, V334 Sewer 
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74 200-E-214-PL 200-E-214-PL, Pipeline to 200-E-55 French Drain, Pipeline from Radioactive Process 
291-8 Sand Filter to French Drain Sewer 

75 200-E-215-PL 
200-E-215-PL, Transfer line between 241-ER-151 Diversion Box and Radioactive Process 
241-ER-152 Diversion Box, Line V229 Sewer 

200-E-216-PL, Transfer Lines between 241-BX-153, 241-B-151 and 
Radioactive Process 

76 200-E-216-PL 241-B-152 Diversion Boxes, Lines V235, V236, V237 , V242, C251 , 
Sewer V252, V253 (see subsites) 

77 200-E-217-PL 
200-E-217-PL, Encased Transfer Line from 241-ER-151 Diversion Box Radioactive Process 
to 241 -BX Tank Farm, Lines 9608, 9653, 9719, V225 (see subsites) Sewer 

78 200-E-218-PL 
200-E-218-PL, Transfer Lines between 241-A-151 Diversion Box and Radioactive Process 
241-AW Tank Farm, Lines V021, V022, V023 Sewer 

79 200-E-220-PL 
200-E-220-PL, Pipeline from 241-BY Tank Farm to 216-BY-201 Flush 

Process Sewer 
Tank and Monitoring Pit (see subsites) 

80 200-E-221-PL 
200-E-221-PL, Pipeline to 216-B-51 French Drain, BC Crib pipeline Radioactive Process 
drain line Sewer 

81 200-E-224-PL 
200-E-224-PL, 241 -A-151 Diversion Box Drain Line to Radioactive Process 
241 -A-302A Catch Tank, Line V027 Sewer 

82 200-E-225-PL 
200-E-225-PL, Transfer Line from 241-AR-151 Diversion Box to Radioactive Process 
241-A Y • 102 Tanlc, Line V720 Sewer 

83 200-E-226-PL 
200-E-226-PL, Transfer Line from 221-B to 241-C-154, Promethium Radioactive Process 
Transfer Line, V743 Sewer 

84 200-E-227-PL 200-E-227-PL, Transfer Lines between 244-AR Vault Facility and Radioactive Process 
241-AX-151 Diversion Box, Lines 4005/810, 4015/814, 4019/817 Sewer 

200-E-228-PL, Drain Lines from 241-ER-151 Diversion Box to 
Radioactive Process 85 200-E-228-PL 241-ER-311 and 241-ER-31 lA Catch Tanks, Lines V224, V226. 

Sewer V226- l (see subsites) 

86 200-E-229-PL 
200-E-229-PL, Transfer Line between Tank 241-AP-102 and Radioactive Process 
241-A-B Valve Pit, Line SN-650 Sewer 

87 200-E-230-PL 200-E-230-PL, Pipeline from 292-B to 216-B-4 Reverse Well Radioactive Process 
Sewer 

88 200-E-231-PL 200-E-231-PL, 216-A-45 Crib Pipeline Radioactive Process 
Sewer 

89 200-E-232-PL 
200-E-232-PL, Pipeline from 207-A Basins to 216-A-30 and Radioactive Process 
216-A-37-1 Cribs (see subsites) Sewer 

90 200-E-233-PL 
200-E-233-PL, Pipeline from 216-A-30 Crib Distribution Box to the Radioactive Process 
216-A-37-2 Crib Distribution Box Sewer 

91 200-E-234-PL 
200-E-234-PL, Pipelines from 242-A Evaporator Building to the Radioactive Process 
207-A Basins (see subsites), Lines 300,501 , 505,557 Sewer 

92 200-E-235-PL 200-E-235-PL, 207-A North Basin Distribution Lines Radioactive Process 
Sewer 

93 200-E-236-PL 200-E-236-PL, 207-A South Basin Distribution Lines 
Radioactive Process 

Sewer 

94 200-E-238-PL 200-E-238-PL, Pipeline from 206-A to 216-A-9 Crib Radioactive Process 
Sewer 

95 200-E-239-PL 200-E-239-PL, Pipeline from 216-A-5 Sample Pit #4 to 216-A-5 Crib 
Radioactive Process 

Sewer 

96 200-E-240-PL 
200-E-240-PL, Pipeline from Valve Pit west of Sample Pit 4 to the Radioactive Process 
216-A-38-1 Crib Sewer 

97 200-E-24 l -PL 200-E-241-PL. Pipeline from 200-E-58 Neutralization Tank to the Radioactive Process 
216-A-5 Sample Pit #4 (see subsites), lines 7717 and 7718 Sewer 

98 200-E-242-PL 
200-E-242-PL, Pipeline from 216-A-5 Sample Pit #4 to Encased Tank Farm 
216-A-15 French Drain Pipeline 
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99 200-E-243-PL 200-E-243-PL, Pipeline to the 216-B-13 French Drain 
Encased Tank Farm 

Pipeline 

100 200-E-244-PL 200-E-244-PL, Pipeline from 201-C Valve Pit to 241 -CX-70 
Direct Buried Tanlc 

Farm Pipeline 

101 200-E-245-PL 200-E-245-PL, Pipeline from 201-C Hot Shop to 241-CX-71 
Encased Tanlc Farm 

Pipeline 

102 200-E-246-PL 200-E-246-PL. Pipeline from 201-C Valve Pit to 241-CX-72 
Direct Buried Tank 

Farm Pipeline 

103 200-E-247-PL 
200-E-247-PL. Pipelines to the 209-E-WS-2 French Drain (see Direct Buried Tanlc 
subsites) Farm Pipeline 

104 200-E-248-PL 200-E-248-PL, Pipelines to the 209-E-WS-3 Valve Pit (see subsites) 
Direct Buried Tanlc 

Farm Pipeline 

105 200-E-249-PL 200-E-249-PL, Pipelines to 200-E-4 French Drain (see subsites) 
Direct Buried Tanlc 

Farm Pipeline 

106 200-E-250-PL 200-E-250-PL, Pipeline from 2704-C to 2704-C-WS-l Quench Tanlc 
Direct Buried Tanlc 

Farm Pipeline 

107 200-E-251-PL 200-E-251-PL, Pipeline from 291-C Stack to 216-C-2 Reverse Well 
Direct Buried Tanlc 

Farm Pipeline 

108 200-E-:!52-PL 
200-E-252-PL, Pipeline from 291-C Air Filter Building to Radioactive Process 
216-C-2 Reverse Well Sewer 

109 200-E-253-PL 
200-E-253-PL, Pipeline from 202-A to 216-A-36A and Radioactive Process 
216-A-36B Cribs Sewer 

110 200-E-254-PL 200-E-254-PL, Pipeline from 209-E to 216-C-9 Pond 
Radioactive Process 

Sewer 

111 200-E-255-PL 
200-E-255-PL. Pipeline connecting 216-C-9 Pond to Pipeline Radioactive Process 
200-E-169-PL Sewer 

112 200-E-256-PL 200-E-256-PL, Pipelines from 201-C (south side) to 216-C-9 Pond 
Direct Buried Tanlc 

Pipeline 

113 200-E-257-PL 200-E-257-PL. Pipeline from 201-C (east side) to 216-C-9 Pond 
Encased Tank Farm 

Pipeline 

114 200-E-258-PL 200-E-258-PL. 216-C-9 Pond Lobe Distribution Piping 
Direct Buried Tanlc 

Pipeline 

115 200-E-259-PL 200-E-259-PL, Pipeline from 291-C Fan House to 216-C-9 Pond 
Radioactive Process 

Sewer 

116 200-E-260-PL 
200-E-260-PL, Steam Condensate By-Pass Line from PUREX to Encased Tank Farm 
216-A-30, line 8824A Pipeline 

117 200-E-261-PL 200-E-261-PL, Effluent Recycle line from 216-A-42 Basin to PUREX 
Direct Buried Tanlc 

Farm Pipeline 

118 200-E-262-PL 
200-E-262-PL, Pipelines Associated with 216-A-42 Ba<;in, 216-A-42A Direct Buried Tank 
Pump Station. 216-A-42B Valve Box and 216-A-42C Diversion Box Farm Pipeline 

119 200-E-263-PL 200-E-263-PL, 216-A-42 Basin Pipeline to 216-A-42C Diversion Box 
Direct Buried Tank 

Farm Pipeline 

120 200-E-264-PL 
200-E-264-PL, Pipeline from 242-B Evaporator Building to Radioactive Process 
207-8 Retention Basin Sewer 

121 200-E-265-PL 
200-E-265-PL, 241-BY and 241-BX Tank Fann Cooling Water Direct Buried Tank 
Pipeline to 207-B Retention Basin (see subsites) Farm Pipeline 

122 200-E-266-PL 
200-E-266-PL, Pipeline from PUREX Trap Pit #I to 216-A-l l French Direct Buried Tank 
Drain Farm Pipeline 

123 200-E-267-PL 
200-E-267-PL. Pipeline from PUREX Trap Pit #3 to 216-A-12 French Encased Tank Farm 
Drain Pipeline 

124 200-E-268-PL 
200-E-268-PL. Pipeline from PUREX Vacuum Cleaner Filter Box to Direct Buried Tank 
216-A-14 French Drain, Line T073 Farm Pipeline 
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125 200-E-269-PL 
200-E-269-PL, Pipeline from 291-A Fan Building to 216-A-33 French Direct Buried Tank 
Drain Farm Pipeline 

126 200-E-270-PL 
200-E-270-PL, Pipeline from 291-A Fan Control House to 216-A-26 Encased Tank Farm 
and 216-A-26A French Drains, line T022 Pipeline 

127 200-E-271-PL 200-E-271-PL, PUREX Cooling Water Header Pipeline, Line 8823 
Direct Buried Tanlc 

Farm Pipeline 

128 200-E-272-PL 200-E-272-PL, Pipeline to 216-A-35 French Drain 
Direct Buried Tank 

Fann Pipeline 

129 200-E-273-PL 200-E-273-PL, Pipeline to 216-A-13 French Drain (see subsites) 
Radioactive Process 

Sewer 

130 200-E-274-PL 
200-E-274-PL, Pipeline from 244-A Lift Station to 216-A-40 Basin, Radioactive Process 
Line 323 Sewer 

131 200-E-275-PL 200-E-275-PL, Cooling Water Pipeline to 216-A-40 Basin, line 815 
Radioactive Process 

Sewer 

132 200-E-276-PL 200-E-276-PL, 216-A-41 Crib Pipeline 
Direct Buried Tank 

Pipeline 

133 200-E-277-PL 200-E-277-PL, 216-B-59 and 216-B-59B Pipelines (see subsites) Encased Tank Farm 
Pipeline 

134 200-E-278-PL 
200-E-278-PL, Process Sewer Pipeline from 272-E to C1FN 2703E, Encased Tank Farm 
Pipeline to Chemical Tile Field North of 2703E Pipeline 

135 200-E-279-PL 
200-E-279-PL. Pipeline from 241-B-361 Settling Tank to Encased Tank Farm 
216-B-5 Reverse Well Pipeline 

136 200-E-281-PL 
200-E-281-PL, Pipeline from 241-B Tank Farm lo 216-B-7A and Radioactive Process 
216-B-7B Cribs, Line V306 Sewer 

137 200-E-282-PL 
200-E-282-PL, Process Waste Lines from 202-A to 241-AX-151 Direct Buried Tank 
Diversion Box. Lines 4001, 4002, 4003, 4004 Farm Pipeline 

138 200-E-283-PL 
200-E-283-PL, Pipeline from 242-A Bldg to 200-E-127-PL (to Gable Direct Buried Tank 
and B Ponds) Farm Pipeline 

139 200-W-79-PL 200-W-79-PL; 216-T-36 Crib pipeline; V663 
Radioactive Process 

Sewer 

140 200-W-84-PL 
200-W-84-PL. U Plant Chemical Process Sewer to 216-U-14 Ditch, 

Process Sewer 
200-W-84, VCP Process Sewer {see subsites) 

141 200-W-88-PL 
200-W-88-PL, T Plant Process Sewer Pipeline, 221-T Process Sewer, Radioactive Process 
24 Inch Process Sewer, 200-W-88, (see subsites) Sewer 

142 200-W-102-PL 
200-W-102-PL, Pipeline from Laundry, Powerhouse and Shops to Encased Tank Farm 
216-U-14 Ditch, 200-W-102 Pipeline 

143 200-W-129-PL 200-W-129-PL. Encasement Containing Lines V399, V405, and V41 I 
Direct Buried Tanlc 

Farm Pipeline 

144 200-W-130-PL 
200-W-130-PL, V445, V663, V601 ; Pipeline from 241-T-151 Direct Buried Tank 
Diversion Box to 241-U-151 Diversion Box; V416 Farm Pipeline 

145 200-W-131-PL 200-W-13 I -PL, V 601, Spur to 241-TX Tank Farm 
Encased Tank Farm 

Pipeline 

146 200-W-132-PL 
200-W-132-PL, Pipelines from 221-T to 241-T-151 and 241-T-152, Direct Buried Tank 
V653, V654, V667, V668, V669, V706, V707 (Direct Buried lines) Farm Pipeline 

147 200-W-133-PL 200-W-133-PL, V682 Spare Line 
Direct Buried Tank 

Pipeline 

148 200-W- 134-PL 200-W-134-PL, V683 Spare Line 
Radioactive Process 

Sewer 

149 200-W-135-PL 200-W-135-PL, V662, Spare Line 
Radioactive Process 

Sewer 

150 200-W-137-PL 
200-W-137-PL. Pipeline from 241-S-151 Diversion Box to 216-S-1 & Radioactive Process 
2 Cribs, line V533 Sewer 
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151 200-W-138-PL 200-W-138-PL, Pipeline from 240-S-151 to 216-S-7 Crib, V547 
Radioactive Process 

Sewer 

152 200-W-139-PL 200-W-139-PL. Pipeline from 200-W-138-PL to 216-S-9 Crib, V547 
Radioactive Process 

Sewer 

153 200-W-140-PL 200-W-140-PL, Pipeline from 292-T(200-W-40) 
Radioactive Process 

Sewer 

154 200-W-141-PL 
200-W- l 4 l -PL, Pipeline connecting 200-W-139-PL Pipeline to Radioactive Process 
216-S-23 Crib, V547 Sewer 

155 200-W-142-PL 200-W-142-PL. Pipeline from 222-T to 216-T-8 Crib 
Radioactive Process 

Sewer 

200-W-143-PL, Encased Pipeline from 241-TX-154 Diversion Box 
Radioactive Process 156 200-W-143-PL 241-TX-155 Diversion Box, lines V383, V384, V385, V387, V388, 

Sewer V391, V392, V393 

157 200-W-146-PL 200-W-146-PL, 216-S-22 Crib Pipeline 
Radioactive Process 

Sewer 

158 200-W-14 7-PL 200-W-147-PL, Pipeline from 207-SL to 216-S-19 Pond 
Radioactive Process 

Sewer 

159 200-W-148-PL 200-W-148-PL, 216-S-26 Crib Pipeline 
Radioactive Process 

Sewer 

160 200-W-149-PL 200-W-149-PL, Pipelines related to 216-S-20 Crib, (see subsites) 
Radioactive Process 

Sewer 

161 200-W-150-PL 
200-W-150-PL, Pipelines Associated with 216-S-13 Crib, (see Radioactive Process 
subsites) Sewer 

162 200-W-151-PL 200-W-151-PL, 200-W-42 Pipe Remaining Under 16th Street 
Radioactive Process 

Sewer 

163 200-W-152-PL 200-W -152-PL, Pipeline from 202-S to 2904-S- l 70, 207-S Retention Radioactive Process 
Basin and 216-S-l 7 Pond, REDOX Process Sewer Sewer 

164 200-W-153-PL 
200-W-153-PL, Steel Pipeline from 240-S-151 Diversion Box to the Radioactive Process 
2904-S-l 72 and 2904-S-l 71 Control Structures (see subsite) Sewer 

165 200-W-154-PL 200-W-154-PL, Pipeline from 200-W-152-PL to 216-S-5 Crib 
Radioactive Process 

Sewer 

166 200-W-155-PL 
200-W-155-PL, Pipeline from 2904-S-160 Control Structure to Radioactive Process 
216-S-16 Ditch Sewer 

167 200-W-156-PL 
200-W-156-PL, 216-S-6 Crib Pipeline, Pipeline from 200-W- l 55-PL Radioactive Process 
to the 2904-S-171 Control Structure Sewer 

200-W-157-PL, REDOX Chemical Sewer, Pipeline from 202-S to 
Radioactive Process 

168 200-W-157-PL 200-W-152-PL, pipeline from 205-S to REDOX Chemical Sewer (see 
Sewer subsites) 

169 200-W-158-PL 200-W-158-PL, Pipeline from 293-S to 200-W-152-PL 
Radioactive Process 

Sewer 

170 200-W- l 59-PL 
200-W-159-PL, Cooling water lines from 241-SX-401 and Radioactive Process 
241-SX-402 to 216-U-10 Pond Sewer 

171 200-W-160-PL 
200-W-160-PL, Pipeline from 241-SX-401 and 24 l-SX-402 to Radioactive Process 
216-S-21 Crib Sewer 

172 200-W -161-PL 200-W-161-PL, Pipeline from 242-S to 216-S-25 Crib, Line 557 
Radioactive Process 

Sewer 

173 200-W-162-PL 200-W-162-PL, Pipeline from 241-SX-701 to 216-SX-2 Crib 
Radioactive Process 

Sewer 

174 200-W-163-PL 
200-W-163-PL, T Plant Process Sewer, 18 inch 221 -T Process Sewer Radioactive Process 
Pipeline (see subsites) Sewer 

175 200-W-164-PL 
200-W-164-PL, Pipeline from 207-T Retention Basin to the Radioactive Process 
216-T-4 Ditch Sewer 
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176 200-W-l 65-PL 
200-W-165-PL, Pipeline from Tank 241-TX-112 to 207-T Retention 

Process Sewer 
Basin 

177 200-W-166-PL 
200-W-166-PL, Pipeline from 242-T Evaporator Building to the Radioactive Process 
207-T Retention basin Sewer 

178 200-W-167-PL 
200-W-167-PL, Pipeline from 242-T Evaporator to 207-T Retention Radioactive Process 
Basin, V610 Sewer 

179 200-W-168-PL 
200-W-168-PL, 216-U-3 Crib and 216-U-14 Ditch Pipelines (see Radioactive Process 
subsites) Sewer 

180 200-W-169-PL 200-W-169-PL. Pipeline between 216-U-10 Pond and Radioactive Process 
216-U-1 l Overflow Sewer 

181 200-W-173-PL 
200-W-173-PL, 216-T-33 Crib Pipeline. Pipeline from 2706-T to Radioactive Process 
216-T-33 Crib Sewer 

182 200-W-174-PL 
200-W-174-PL. Pipelines from 234-SZ to 216-Z-lA and 216-Z-1 8 Crib, Radioactive Process 
216-Z-lA Modified Pipeline, Lines 1035 and 1036 (see subsites) Sewer 

183 200-W-175-PL 
200-W-175-PL, Pipeline to Route Waste from 241-T-l 12 to Radioactive Process 
216-TY-201 Flush Tank and 216-T-26, 27, 28 Cribs, Line V681 Sewer 

200-W-176-PL, Encased Transfer lines between 241-TX-153 Radioactive Process 
184 200-W-176-PL Diversion Box and 241-TX-155 Diversion Box, Lines V396, V397, 

Sewer V401, V403, V407, V409, V413 

185 200-W-177-PL 
200-W-177-PL. Direct Buried Tank Fann Lines between 241-TXR-151 Radioactive Process 
and 241-TX-155 Diversion Boxes, Lines V7616 and V7653 Sewer 

186 200-W-178-PL 
200-W-178-PL, Pipeline from 241-Z to 244-TX DCRT, lines Radioactive Process 
HSW-202 and HSW-203 Sewer 

187 200-W-l 79-PL 200-W-179-PL, Pipelines between 241-S~l52 Diversion Box and Radioactive Process 
241-U Tank Fann, lines SLlO0, SLlOl, SN216/281, DR327 Sewer . I 

188 200-W-180-PL 200-W-180-PL. Pipelines to 216-T-l Ditch (see subsites) 
Radioactive Process 

Sewer 

189 200-W-181-PL 
200-W-181-PL, Transfer Lines between 241-U-152 and 241-U- Radioactive Process 
153 Diversion Boxes, Lines V426, V427, V428N461 Sewer 

200-W-I 82-PL, Encased Transfer lines between 241-U-152 Diversion 
Radioactive Process 

190 200-W-182-PL Box and 241-TX-152 and 241-TX-155 Diversion Boxes, Lines V398, 
Sewer V404. V410 

191 200-W- l 83-PL 
200-W-183-PL, Transfer Lines between 241-U-151 and Radioactive Process 
241 -U-152 Diversion Boxes. Lines V422N452, V421N543 Sewer 

192 200-W- l 84-PL 
200-W-184-PL, Drain Lines from 241-U-151,241-U-152 and Radioactive Process 
241-U-153 Diversion Boxes to 241-U-302 Catch Tank, Line V478 Sewer 

193 200-W-185-PL 
200-W-185-PL, Transfer lines between 241-U-151 and Radioactive Process 
241-U-153 Diversion Boxes, Lines V 450, V 451 Sewer 

194 200-W -186-PL 
200-W-186-PL, Transfer lines from 240-S-152 Diversion Box to Radioactive Process 
204-S and 205-S, Lines 1006 and 1045 Sewer 

195 200-W-187-PL 
200-W-187-PL, Transfer lines between 240-S- 15 I and Radioactive Process 
240-S-152 Diversion Boxes, Lines V552, V553 , V555 Sewer 

196 200-W-189-PL 
200-W-189-PL, Transfer lines from 219-S to 241-SY Tank Farm, Radioactive Process 
Lines SNL-5350 and SNL-5351 Sewer 

197 200-W-190-PL 
200-W-190-PL, Discharge Line from 240-S-151 Diversion Box to Radioactive Process 
240-S-302 Catch Tank, Line V554 Sewer 

198 200-W-191-PL 
200-W-191-PL, Encased Transfer line between 241-TX-155 and Radioactive Process 
241-TY-153 Diversion Boxes. Lines V402, V406, V408, V412 Sewer 

199 200-W-192-PL 
200-W-l 92-PL, U Plant Process Sewer, Pipeline from 221-U, 222-U, Radioactive Process 
and 224-U to the 207-U Retention Basin (see subsites) Sewer 

200 200-W-196-PL 
200-W-196-PL, Pipelines from Railcar Unloading Stations to Radioactive Process 
216-T-34 Crib Sewer 
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201 200-W-197-PL 
200-W-197-PL, Pipelines from Railcar Unloading Stations to Radioactive Process 
216-T-35 Crib Sewer 

202 200-W-198-PL 
200-W-198-PL, Pipelines from Truck Unloading Station to 216-T-34 Radioactive Process 
and 216-T-35 Cribs Sewer 

203 200-W- I 99-PL 200-W-199-PL, Pipelines from building 231-Z to 23 l -W-151 Vault 
Radioactive Process 

Sewer 

204 200-W-200-PL 200-W-200-PL, 216-Z-16 Crib Pipeline 
Radioactive Process 

Sewer 

205 200-W-201 -PL 200-W-201 -PL, 216-Z-17 Crib Pipeline 
Encased Tanlc Farm 

Pipeline 

206 200-W-202-PL 
200-W-202-PL, Pipeline from 231-W-151 to 216-Z-5 Crib (see Radioactive Process 
subsites) Sewer 

207 200-W-203-PL 200-W-203-PL, Pipeline from 231-W-151 Vault to 216-2-7 Crib 
Radioactive Process 

Sewer 

208 200-W-204-PL 
200-W-204-PL, Pipeline from 231-W-151 Vault to 216-Z-10 Reverse Radioactive Process 
Well Sewer 

209 200-W-205-PL 
200-W-205-PL, Pipelines from 235-5Z to 241-Z-8 Silica Storage Tank Radioactive Process 
and 216-Z-8 French Drain (see subsites) Sewer 

210 200-W-206-PL 200-W-206-PL, Pipelines from 234-52 to 216-2-9 Crib 
Radioactive Process 

Sewer 

211 200-W-208-PL 
200-W-208-PL, Pipeline from Diversion Boxes 200-E-58 and 

Process Sewer 
200-E-59 to 216-Z-12 Crib (see subsites) 

212 200-W-209-PL 200-W-209-PL, 207-2 Pipelines (see subsites) 
Radioactive Process 

Sewer 

213 200-W-210-PL 
200-W-210-PL, Pipeline from 241-Z-361 Settling tank to 216-Z-1 , Radioactive Process 
216-Z-2 and 216-Z-3 Cribs and 216-Z-lA Tile Field (see subsites) Sewer 

200-W-212-PL, Encased Transfer Line from 240-S-151 Diversion Box 
Radioactive Process 

214 200-W-212-PL to Pipeline 200-W-153-PL, Lines VSSO, V551 , V544, V546, V548, 
Sewer 

V549 

215 200-W-213-PL 
200-W-213-PL, Pipelines from 241-TX-153 Diversion Box and Radioactive Process 
241-TX-302A to 216-T-19 Crib, V795, V605 (see subsites) Sewer 

216 200-W-214-PL 200-W-214-PL. Pipeline from 291-2 to 216-Z-13 French Drain 
Radioactive Process 

Sewer 

217 200-W-215-PL 200-W-215-PL, Pipeline from 291-Z to 216-Z-14 French Drain 
Radioactive Process 

Sewer 

218 200-W-216-PL 200-W-216-PL, Pipeline from 291-Z to 216-Z-15 French Drain 
Radioactive Process 

Sewer 

219 200-W-218-PL 200-W-218-PL, Pipeline from 216-U-10 Pond to 216-U-9 Ditch 
Radioactive Process 

Sewer 

220 200-W-219-PL 
200-W-219-PL, Pipelines from 235-Z to the north side of 241-Z, Radioactive Process 
241-Z Primary Pipe Trench, Pipe Tunnel 3 Sewer 

221 200-W-220-PL 200-W-220-PL, Pipeline from 241-Z to 241-Z-361 Settling Tank Radioactive Process 
Sewer 

222 200-W-221-PL 200-W-221-PL, Laundry Waste Crib Pipeline 
Radioactive Process 

Sewer 

223 200-W-222-PL 
200-W-222-PL, 207-U Retention Basin Outlet Pipeline to the Radioactive Process 
216-U-14 Ditch Sewer 

224 .200-W-223-PL 200-W-223-PL, Pipeline from 242-S Evaporator to 216-U-14 Ditch 
Radioactive Process 

Sewer 
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Table 1-4. Pipelines Proposed for Future Inclusion in the 200-IS-1 OU. (10 Pages) 
= = = -----

22S 

226 

227 

228 

229 

230 

231 

1 

200-W-224-PL 

200-W-225-PL 

200-W-226-PL 

200-W-224-PL, Pipeline from 234-SZ and 236-Z to West Side of 
241-Z (see subsites) 

200-W-22S-PL, PFP Six Inch Condensate Line 

200-W-226-PL, Pipeline from 224-T Plutonium Concentration Facility 
to 241-T-361 Settling Tank and 216-T-3 Reverse Well, Lines V326, 
V671, V706 

2
oo.w.227_PL 200-W-227-PL, Pipeline from 221 -T Separations Facility to 

216-T-6 Crib 

200-W-228-PL 

200-W-229-PL 

200-W-230-PL 

200-W-228-PL, Pipeline from 232-Z to 241-Z, 3 inch Contaminated 
Waste Line 

200-W-229-PL, Pipeline from 2736-ZB to 241-Z 

200-W-230-PL, Pipeline from Railroad to 276-S-141 and 
276-S-142-PL Tanks (see subsites) 

Radioactive Process 
Sewer 

Radioactive Process 
Sewer 

Radioactive Process 
Sewer 

Radioactive Process 
Sewer 

Radioactive Process 
Sewer 

Encased Tank Farm 
Pipeline 

Radioactive Process 
Sewer 

2 Certain RCRA TSD tanks are part of the 200-IS-1 OU. These TSD tanks include the CX Tank 
3 System (the 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, and 241-CX-72 Storage 
4 Tank), the HSTF tanks (276-S-141 and 276-S-142 Hexone Storage Tanks), and the 
5 241-Z Treatment and Storage Tanks System (241-Z-D-4, 241-Z-D-5, 241-Z-D-7, and 
6 241-Z-D-8 Storage and Treatment Tanks; 241-Z Sump; and 241-Z Tank Pit). Closure 
7 certifications were submitted to Ecology in December 2006 to grant the 241-Z Treatment 
8 and Storage Tank System clean closure and the completion of Tri-Party Agreement 
9 Milestone M-083-32. 

10 Other structures listed in the Tri-Party Agreement Action Plan, Appendix C, as part of the 
11 200-IS-1 OU include 216-TY-201 (Supernatant Disposal Flush Tank), 200-W-16 Storage Tank 
12 (292-T Underground Tanks), 241-WR Vault (Tanks-001 through 009, 241-WR Diversion Station 
13 Vault), and the Hot Semiworks Valve Pit. These structures will be addressed during the Phase 2 
14 work plan/SAP. 

15 In addition, SST and DST RCRA pipeline components occur outside of the WMAs that are 
16 considered ancillary equipment and, as such, are associated with the SST Dangerous Waste 
17 Permit Application, Part A Form and the DST draft Part B Permit Application 
18 (WA 7890008967). RCRA TSD ancillary equipment and/or TSD pipelines within the scope of 
19 the project will be referenced using the current RCRA Part A permits. 

20 The other waste sites currently identified as part of the 200-IS-1 OU are RCRA past practice 
21 (RPP) sites. Waste sites assigned to the 200-IS-1 OU, as documented in the Tri-Party 
22 Agreement Action Plan, Appendix C (Ecology et al., 1989b ), are tracked in WIDS. Addition of 
23 new waste sites and reclassification of accepted waste sites will be conducted in accordance with 
24 RL-TPA-90-0001, TPA-MP-14 procedures. 
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1 1.2.2 Scope and Content of the Sampling and Analysis 
2 Plans 

3 Two SAPs are presented in this work plan for the Phase 1 characterization of the pipeline 
4 systems. The Pha'ie 1 sampling specifications for selected facility process-waste pipeline 
5 systems (Bins 1-5) are provided in Appendix A and for the tank-farm waste-transfer pipelines 
6 (Bin 6) in Appendix B. The sampling designs developed include evaluation of contaminant 
7 characteristics inside pipelines and for soils adjacent to pipelines. 

8 The characterization activities identified in the SAPs will provide data to refine the conceptual 
9 contaminant distribution models, support an assessment of risk, and evaluate remedial 

10 alternatives. The site evaluations and sampling requirements described in these SAPs are based 
11 on implementing the sampling-design elements identified in the DQO process documented in 
12 D&D-30262. 

13 The field activities include investigations of both the interiors of selected pipelines and the 
14 adjacent soil areas. Pipeline interiors will be sampled to determine whether contamination is 
15 present as residual sediment, scale, or sludge. Known and suspected releases from pipelines in 
16 adjacent soil areas will be investigated by radiological logging and soil sampling. 
17 Field-screening techniques will be used to identify selected radiological and nonradiological 
18 contaminants. Laboratory analysis will be conducted on a limited number of samples for 
19 analyses of radiological and nonradiological COPCs. Sampling for waste designation will be 
20 addressed through a waste designation DQO process before the field-characterization 
21 activities begin. 

22 The SAP prepared for the 241-CX-72 Storage Tank (Appendix C) has a limited scope and 
23 focuses on characterization of the waste remaining in the tank. Sampling of remaining waste 
24 will be conducted to determine the composition and concentrations of radionuclide and 
25 nonradionuclide constituents. A single borehole will be completed through the grout fill present 
26 in the tank and into the underlying residual waste material. Analytical results will be used in the 
27 assessment of the disposal options for the remaining waste, if removal of the tank is performed. 

28 1.2.3 Milestones 

29 The characterization and remediation of waste sites at the Hanford Site are addressed in the 
30 Tri-Party Agreement (Ecology et al., 1989a). The schedule of work at the Hanford Site is 
31 governed by Tri-Party Agreement milestones. Major milestones applicable for preparing the 
32 200-1S-l OU RI/FS work plan are as follows. 

33 • M-013-00M: Submit one 200 Areas RI/FS (RFI/CMS) work plan for the 
34 200-IS-l Tanks/Lines/Pits/Diversion Boxes OU (includes waste sites in the 
35 200-ST-1 Septic Tank and Drain Fields OU) by December 31, 2002. (NOTE: This 
36 milestone has been completed.) 

37 • M-013-27: Submit a revised RI/FS work plan for the 200-IS-1 and 200-ST-l OUs to 
38 Ecology to identify likely response scenarios and potential applicable technologies, 
39 identify the need for treatability investigations, and include SAPs. In instances where 
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1 RCRA authority requires investigation of past-practice units, Ecology agrees, pursuant to 
2 Ecology's Dangerous Waste Regulations, that DOE may satisfy the requirements for an 
3 RFI/CMS work plan by submitting an RI/FS work plan by June 30, 2007. 

4 • M-020-00B: Submit closure/postclosure plans for the 216-A-10, 216-A-36B, 
5 216-A-3 7-1, 207-A South Retention Basin, 216-S-10 Pond, 216-S-10 Ditch, 241-CX-70, 
6 241-CX-71, and 241-CX-72 by December 31, 2008. 

7 • M-020-54: Submit 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, 
8 241-CX-72 Storage Tank closure/postclosure plan to Ecology in coordination with the 
9 200-IS-1 Tanks/Lines/Pits/Boxes and 200-ST-1 Septic Tank OUs work plan FS 

10 scheduled under M-013-00M by December 31, 2008. 

11 • M-015-00: Complete the RI/FS process for all OUs. In instances where RCRA authority 
12 requires investigations of past-practice units, Ecology agrees, pursuant to Ecology's 
13 Dangerous Waste Regulations, that DOE may satisfy the requirements for an RFI/CMS 
14 report by submitting an RI/FS report by December 31, 2011. 

15 • M-015-00C: Complete all 200 Area non-tank-farm OU site investigations under 
16 approved work plan schedules through submittal of FS reports and a recommended 
17 remedy(ies). In instances where RCRA authority requires investigation of past-practice 
18 units, Ecology agrees, pursuant to Ecology's Dangerous Waste Regulations, that DOE 
19 may satisfy the requirements for an RFI/CMS report by submitting an RI/FS report. The 
20 recommended remedy(ies) will be sufficiently comprehensive to satisfy the technical 
21 requirement of RCRA, HWMA, and CERCLA statutory authorities and respective 
22 regulations with respect to all hazardous substances, pursuant to the HFF ACO,2 Article 
23 IV, paragraph 178, and the Action Plan, Section 5.4, by December 31, 2011. 

24 1.3 STREAMLINING APPROACHES 

25 Five streamlining approaches for the regulatory pathway and documentation requirements have 
26 been identified as having application to the 200-IS-1 OU and are described below. The first four 
27 approaches also are discussed in the Implementation Plan (DOE/RL-98-28). The fifth approach, 
28 a graded approach, is a process that ensures that the level of analysis, documentation, and actions 
29 are appropriate for decision making associated with the pipelines. These streamlining 
30 approaches could be used to meet the requirements for site evaluations and/or for development of 
31 the recommended remedy for the 200-IS-l OU. 

32 1. Contingent or alternate remedy: Developed for cases where uncertainty is associated 
33 with the preferred remedy. Use of a contingent or alternate remedy would be included in 
34 the ROD in the event that post-ROD confinnation sampling indicates that an alternate 
35 remedy is more appropriate for the site. Development of a ROD that permits use of 

2 Hanford Federal Facility Agreement and Consent Order (Ecology et al., 1989a). 
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1 contingent or alternate remedies may be applicable to some 200-IS-1 OU pipelines, 
2 diversion boxes, catch tanks, and related waste sites. 

3 2. Plug-in approach: An approach geared toward implementing remedial actions for new 
4 sites identified and/or evaluated after a ROD has been issued. The plug-in approach is 
5 built into the ROD through the incorporation of criteria that must be met before a new 
6 site can "plug into" the selected rernedy(s). Use of the plug-in approach may require 
7 additional sampling and evaluation to ensure that the criteria are met. This approach may 
8 be applicable to any new waste site identified post-ROD for inclusion in the 
9 200-IS-1 OU. Confirmation sampling results would be used to substantiate that the waste 

10 site could "plug in" and be remediated by an approved remedy. 

11 3. Focus package: Used for sites with minimal need for remediation, or where a remedial 
12 action would follow the path that already was followed at similar waste sites. The focus 
13 package provides evaluation, analyses, and documentation demonstrating that remedial 
14 alternatives are not required; provides site-specific information to complete the remedy 
15 selection process; and supports issuance of a proposed plan and new or modified ROD. 

16 4. Observational approach: Uses real-time data collection associated with excavation 
17 activities. Provides the flexibility necessary to adapt to actual site conditions encountered 
18 during remedial actions by scaling the level of effort to the conditions encountered. This 
19 method of streamlining is considered to be more cost effective and time effective than 
20 traditional approaches that require substantial amounts of preremediation characterization 
21 data. The observational approach is expected to be applicable to the 200-IS-1 OU 
22 pipelines, diversion boxes, and associated waste sites that are identified for removal. 

23 5. Graded approach: Integrates available data, process knowledge, expert opinion, 
24 professional judgment, probabilistic statistical data evaluations, and modeling (risk, fate 
25 and transport) to determine/define data requirements for remedial decisions. This 
26 integration allows for a graded approach in determination of the data needed for remedy 
27 selection and decision making. With this approach, remedial decisions can be made at 
28 any point at which criteria established for data sufficiency have been met. 

29 1.4 WORK PLAN CHANGE CONTROL 

30 Following approval of this work plan, the major elements (RI/FS steps) of the work plan are 
31 requirements that are not expected to change; therefore, the work plan should not change. 
32 Specific workscope elements might require modification or refinement as the work progresses. 
33 Changes that do not affect the overall intent of the approved work plan or schedule can be made 
34 using a change notice. Alternately, and if agreed to by RL, ORP, and the lead regulatory agency, 
35 unit managers' meetings or predecessor primary documents requiring RL and lead regulatory 
36 agency approval also can be used to document changes (e.g., the RI report can be used to 
37 document refinements to or focus the FS). Changes to the project schedule that affect 
38 assigned M-015 interim milestones will require approval through the Tri-Party Agreement 
39 (Ecology et al., 1989a) change control process. 

40 
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2.0 BACKGROUND AND SETTING 

2 This section includes descriptions of the 200-IS-1 OU waste sites, physical setting, and 
3 the general hydrogeologic conditions. The information presented in this section also 
4 identifies the waste-generating processes associated with the 241-CX-70 Storage Tank, 
5 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank, and the 276-S-141 and 
6 276-S-142 Hexone Storage Tanks (RCRA TSD units) and the process-waste pipeline systems. 
7 A general description of each of the 200-IS-1 OU pipeline-system bins and the CX Tank System 
8 and Hexane Storage Tanks is provided. Additional site-specific information for 200-IS-l OU 
9 pipeline-system waste sites is provided in Appendix D. Information in this section has been 

10 compiled from a number of sources, the most significant of which are as foJlows: 

11 • D&D-30262 
12 • DOE/RL-98-28 
13 • DOFJRL-96-81 
14 • PNNL-15670, Hanford Site Groundwater Monitoring for Fiscal Year 2005 
15 • PNNL-16346, Hanford Site Groundwater Monitoring for Fiscal Year 2006 
16 • WIDS 
17 • Hanford Site engineering drawings 
18 • Tank Waste Information Network System (1WINS) database. 

19 2.1 
20 

SUMMARY OF HYDROGEOLOGIC 
CONDITIONS 

21 This section summarizes the geology and hydrogeology associated with the 200 Areas inclusive 
22 of the 200-JS-1 OU. Additional information on the physical setting of this OU can be found in 
23 the Implementation Plan (DOE/RL-98-28) and in other documents as cited in the text. Detailed 
24 information on the hydrogeologic setting of the 200 Areas and vicinity can be found in 
25 PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and 
26 Vicinity, Hanford Site, Washington, and PNNL-13858, Revised Hydro geology for the 
27 Suprabasalt Aquifer System, 200-West Area and Vicinity, Hanford Site, Washington. 

28 2.1.1 Topography 

29 The 200-IS-1 OU is located in the Central Plateau, which is a broad, relatively flat prominent 
30 terrace (Cold Creek Bar) that constitutes a local topographic high near the center of.the Hanford 
31 Site. The Cold Creek Bar was formed about 13,000 years ago during the last cataclysmic flood 
32 from glacial Lake Missoula. The Cold Creek Bar trends generally east-west with elevations 
33 between 197 and 225 m (646 to 738 ft) above mean sea level (amsl) (NAVD88, North American 
34 Vertical Datum of 1988). The plateau drops off rather steeply to the north and northwest into a 
35 former flood channel with elevation changes of between 15 and 30 m ( 49 and 98 ft) . The plateau 
36 gently decreases in elevation to the south into the Cold Creek valley and to the east toward the 
37 Columbia River. Most of the 200 West Area and the southern half of the 200 East Area are 
38 situated on the Cold Creek Bar, while the northern half of the 200 East Area lies within the 
39 former flood channel. A secondary flood channel running south from the main channel bisects 
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1 the 200 West Area. The buried former river and flood channels may provide preferential 
2 pathways for groundwater and contaminant' movement. More detail on the physical setting of 
3 the 200 Areas and vicinity is provided in DOE/RL-98-28, Appendix F. 

4 The topography of the Central Plateau at the Hanford Site is shown in Figure 2-1. The 200 West 
5 Area occupies a relatively flat area in a secondary flood channel. Surface elevations range from 
6 approximately 200 to 220 m (656 to 722 ft) amsl (NAVD88), and the ground surface slopes 
7 gently to the southwest. The surface of the 200 East Area slopes gently to the northeast. Surface 
8 elevations in the 200 East Area range from approximately 180 m (590 ft) amsl (NAVD88) in the 
9 northeast corner of the area to about 230 m (755 ft) amsl (NA VD88) in the southeast corner of 

10 the area. 

11 2.1.2 Geology 

12 The 200-IS-1 OU is located in the Pasco Basin, one of several structural and topographic basins 
13 of the Columbia Plateau. Basalts of the Columbia River Basalt Group and a sequence of 
14 suprabasalt sediments underlie the 200 East and 200 West Areas. From oldest to youngest, the 
15 major geologic units present consist of the Elephant Mountain Member, the Ringold Formation, 
16 the Cold Creek unit, the Hanford formation, and surficial deposits. Figure 2-2 shows the 
17 generalized stratigraphic nomenclature used in the 200 Areas. Descriptions of the geologic units 
18 of interest are provided below. 

19 Elephant Mountain Member. The Elephant Mountain Member is part of the Saddle Mountains 
20 Basalt, the uppermost formalized formation in the Columbia River Basalt Group. The Elephant 
21 Mountain Member is the uppermost basalt unit (i.e., bedrock) in the 200 Areas (DOE/RL-98-28, 
22 Appendix F). Except for a small area north of the 200 East Area, where it has been eroded away, 
23 exposing basalt of the Pomona Member of the Saddle Mountains Basalt, the Elephant Mountain 
24 Member is laterally continuous throughout the 200 Areas. 

25 Ringold Formation. The Ringold Formation consists of an interstratified fluvial-lacustrine 
26 sequence of unconsolidated to semiconsolidated clay, silt, sand, and granule-to-cobble gravel 
27 deposited by the ancestral Columbia River (PNNL-12261, PNNL-13858). These sediments, 
28 shown in Figure 2-2, consist of four major units (from oldest to youngest): the fluvial gravel and 
29 sand of unit 9 (basal coarse, Ringold Unit A)~ the buried soil horizons, overbank, and lake 
30 deposits of unit 8 (Ringold Lower Mud); the fluvial sand and gravel of unit 5 (upper coarse, 
31 Ringold Unit E); and the lacustrine mud of unit 4 (upper fines, Upper Ringold). Units 9 and 5 
32 consist of a silty-sandy gravel with secondary lenses and interbeds of gravelly sand, sand, and 
33 muddy sands to silt and clay. 

34 Unit 8 consists mainly of silt and clay. Unit 4 consists of silty over-bank deposits and fluvial 
35 sand. Units 6 and 7 are not present beneath the 200 West and 200 East Areas (PNNL-12261, 
36 PNNL-13858). 

37 
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Figure 2-1. Topographic Map of the Central Plateau at the Hanford Site. 
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1 Figure 2-2. Generalized Stratigraphic Columns for the 200 Areas. 

2 (From PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area 
3 and Vicinity, Hanford Site, Washington, and PNNL-13858, Revised Hydro geology for the 
4 Suprabasalt Aquifer System, 200-West Area and Vicinity, Hanford Site, Washington) 
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1 Cold Creek unit. The Cold Creek unit is the recently standardized name applied to several 
2 post-Ringold Formation and pre-Hanford formation units present beneath the 200 East and 
3 200 West Areas (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold 
4 Formation Sediments Within the Central Pasco Basin). The Cold Creek unit includes the 
5 formations formerly described as the Plio-Pleistocene unit, caliche (unit 3), early Palouse soil 
6 (unit 2), Pre-Missoula gravels, and sidestream alluvial facies described in previous site reports. 
7 The Cold Creek unit has been divided into five lithofacies: fine-grained, laminated to massive 
8 (fluvial-overbank and/or eolian deposits [unit 2], formerly called the early Palouse soil); fine- to 
9 coarse-grained, calcium-carbonate cemented (calcic paleosol [unit 3], formerly called the 

10 caliche); coarse-grained, multilithic (mainstream alluvium, formerly called the Pre-Missoula 
11 gravels); coarse-grained, angular, basaltic (colluvium); and coarse-grained, rounded, basaltic 
12 (sidestream alluvium, formerly called the sidestream alluvial facies) (DOE/RL-2002-39). 

13 Hanford formation. The Hanford formation (unit 1) is the informal stratigraphic name used to 
14 describe the Pleistocene cataclysmic flood deposits in the Pasco Basin (DOE/RL-2002-39). The 
15 Hanford formation consists predominantly of unconsolidated sediments that range from 
16 boulder-size gravel to sand, silty sand, and silt. The sorting ranges from poorly sorted (for gravel 
17 facies) to well sorted (for fine sand and silt facies). The Hanford formation is divided into three 
18 main lithofacies: interbedded sand- to silt-dominated (formerly called the Touchet beds or the 
19 slackwater facies); sand-dominated (formerly called the sand-dominated flood facies); and 
20 gravel-dominated (formerly called the Pasco gravels), which have been subdivided further into 
21 11 textural-structural lithofacies (DOE/RL-2002-39). Beneath the waste sites of the 
22 200-IS-1 OU, the Hanford formation includes all three facies. The gravel-dominated facies are 
23 cross-stratified, coarse-grained sands and granule-to-boulder gravel. The gravel is uncemented 
24 and matrix-poor. The sand-dominated facies are well-stratified fine- to coarse-grained sand and 
25 granule gravel. Silt in these facies is variable and may be interbedded with the sand. Where the 
26 silt content is low, an open-framework texture is common. 

27 Clastic dikes are common in the Hanford formation but are rare in the Ringold Formation 
28 (DOE/RL-98-28; DOE/RL-2002-39). They appear as vertical to subvertical sediment-fiJled 
29 structures, especially within sand- and silt-dominated units. 

30 The cataclysmic floodwaters that deposited sediments of the Hanford formation also locally 
31 reshaped the topography of the Pasco Basin. The floodwaters deposited a thick sand and gravel 
32 bar that constitutes the higher southern portion of the 200 Areas, informally known as the 
33 200 Areas Plateau. In the waning stages of the Ice Age, these floodwaters also eroded a channel 
34 north of the 200 Areas in the area currently occupied by Gable Mountain Pond. These 
35 floodwaters removed all of the Ringold Formation from this area and deposited Hanford 
36 formation sediments directly over basalt. 

37 Surficial Deposits. Surficial deposits include Holocene eolian sheets of sand that form a thin 
38 veneer over the Hanford formation across the site, except in localized areas where the deposits 
39 are absent. Surficial deposits consist of very fine- to medium-grained sand to occasionally 
40 silty sand. Silty deposits less than 1 m (approximately 3 ft) thick also have been documented at 
41 waste sites where fine-grained, wind-blown material has settled out through standing water over 
42 many years (DOE/RL-98-28, Appendix F). 
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1 2.1.3 Vadose Zone 

2 The vadose zone is approximately 104 m ( 341 ft) thick in the southern section of the 200 East 
3 Area and thins to the north to as little as 0.3 m (1 ft) near West Lake, north of the 200 East Area. 
4 Vadose-zone hydrostratigraphic units in the 200 Areas include the Ringold Formation, Cold 
5 Creek unit, Hanford formation, and surficial deposits (see Figure 2-2). 

6 The Cold Creek unit may be present in a small area immediately above the basalt. Because 
7 erosion during cataclysmic flooding removed much of the Ringold Formation north of the central 
8 part of the 200 East Area, the vadose zone predominantly is composed of Hanford formation 
9 sediments between the northern part of the 200 Areas and Gable Mountain. Basalt projects 

10 above the water table north of the 200 East Area (PNNL-12261 ), and the Ringold Formation 
11 unit 8 (Ringold Lower Mud) occurs at or above the water table east of the 200 East Area 
12 (PNNL-12261) and northeast of the 200 West Area, west of the 200 East Area (PNNL-13858). 
13 In the 200 West Area, the vadose-zone thickness ranges from 40.2 to 102 m (132 to 335 ft). 
14 Sediments in the vadose zone are the Ringold Formation, Cold Creek unit, and Hanford 
15 formation. Erosion during cataclysmic flooding removed some of the Ringold Formation and the 
16 Cold Creek unit. 

17 Perched water historically has been documented above the Cold Creek unit at locations in the 
18 200 West Area. While liquid-waste disposal facilities were operating, localized areas of saturation 
19 or near saturation were created in the soil column. With the reduction of artificial recharge in the 
20 200 Areas, downward flux of liquid in the vadose zone beneath these waste sites has been 
21 decreasing. However, moisture content in the vadose zone is expected to remain elevated over 
22 preoperational conditions for some time. As unsaturated conditions are reached, liquid flux at 
23 these disposal sites becomes increasingly less significant as a source of recharge and contaminant 
24 movement to groundwater. As part of ongoing facility operations, unanticipated releases 
25 ( e.g., waterline failures), if of sufficient volume, could results in localized recharge of the 
26 unsaturated zone and potentially mobilize contaminants if present in the effected soil zone. In the 
27 absence of artificial recharge, recharge from natural precipitation becomes the more dominant 
28 driving force for moving contamination remaining in the vadose zone to the groundwater. 

29 2.1.4 Groundwater 

30 The unconfined aquifer in the 200 Areas occurs within the Hanford formation, Cold Creek unit, 
31 or Ringold Formation, depending on location. The base of the unconfined aquifer is 
32 predominately the top of the Ringold Formation unit 8 (Ringold Lower Mud) in the 200 West 
33 . Area and is predominately the top of basalt (Elephant Mountain Member) in the 200 East Area. 

34 Regionally, groundwater in the unconfined aquifer flows from recharge areas where the water 
35 table is higher (west of the Hanford Site) to areas where it is lower, near the Columbia River 
36 (PNNL-13404, Hanford Site Groundwater Monitoring for Fiscal Year 2000). Water-table maps 
37 for the 200 East and 200 West Areas, showing water-table elevations and general direction of 
38 flow, are presented in Figures 2-3 and 2-4, respectively. 
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Figure 2-3. Water-Table Map of the 200 East Area, July 2005. 

(Fron1 PNNL-15070, Hanford Site Groundwater Monitoringj,1r Fiscal Year 2004) 
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Figure 2-4. Water-Table Map of the 200 West Area, 2005. 

(From PNNL-15070, Hanford Site Groundwater Monitoring for Fiscal Year 2004) 
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1 In the northern half of the 200 East Area, the water table primarily is present in the Hanford 
2 formation, except where basalt extends above the water table, resulting in the absence of the 
3 uppermost unconfined aquifer (PNNL-12261 ). In the north-central portion of the 200 West 
4 Area, the water table occurs in the Cold Creek unit. Both east and west of the 200 East Area, the 
5 Ringold Formation unit 8 (Ringold Lower Mud) occurs at an elevation that results in the absence 
6 of the uppermost unconfined aquifer. In the central and southern sections of the 200 East Area, 
7 the water table is located near the contact between the Ringold Formation and the Hanford 
8 formation. 

9 Depth to groundwater in the 200 East Area and vicinity ranges from about 54 m (177 ft) below 
10 ground surface (bgs) near B Pond to about 104 m (341 ft) bgs to the south. The water-table 
11 surface across most of the 200 East Area generally is flat (Figure 2-3), making it difficult to 
12 determine the groundwater flow direction. The configuration of contaminant plumes, however, 
13 indicates that groundwater likely flows to the northwest in the northern half of the 200 East Area 
14 and to the east/southeast in the southern half of the 200 East Area (generalized contaminant 
15 plume maps are presented in Chapter 3.0). Identifying the specific location of the groundwater 
16 divide between the northern and southern sections is hampered by the flat water table. Highly 
17 transmissive Hanford formation sediments are the cause of the flat water table in the 200 East 
18 Area (PNNL-15670, PNNL-16346). Because of the complex hydrogeologic conditions in the 
19 200 East Area, significant uncertainty exists with respect to the actual groundwater flow 
20 directions and gradients (PNNL-15070). Since surface liquid discharges were terminated in the 
21 200 East Area, the water table has been declining rapidly, with a recent rate measured at about 
22 0.13 m/yr (0.43 ft/yr), based on water-level measurements collected between March 2004 and 
23 March 2005 (PNNL-15670, PNNL-16346). 

24 Groundwater beneath the 200 West Area occurs primarily in the Ringold Formation. Depth to 
25 water varies from about 40.2 m (132 ft) bgs to greater than 102 m (335 ft) bgs. Groundwater 
26 flow direction is more definitive in this area and is predominately to the east (Figure 2-4). The 
27 surface elevation of the water table beneath the 200 West Area currently is declining at a rate of 
28 0.36 m/yr (1.2 ft/yr) (PNNL-15670). Currently, the water-table elevation is approximately 12 m 
29 (approximately 36 ft) above an estimated water-table elevation before the start of Hanford Site 
30 operations. 

31 Recharge to the unconfined aquifer within the 200 Areas is primarily from artificial sources and, 
32 to a lesser extent, from natural precipitation. Estimates of recharge from precipitation are highly 
33 variable and locally range from O to a maximum of 10 cm/yr (0 to 4 in/yr) and are largely 
34 dependent on soil texture and the type and density of vegetation (PNNL-14 702, V adose Zone 
35 Hydro geology Data Package for the 2004 Composite Analysis). PNL-5506, Hanford Site Water 
36 Table Changes 1950 through 1980-Data Observation and Evaluation, reports that between 
37 1943 and 1980, 6.33 x 1011 L (1.67 x 1011 gal) of liquid wastes were discharged to the soil 
38 column in the 200 East and 200 West Areas. Most sources of artificial recharge were terminated 
39 in 1995. The artificial recharge that does continue largely is limited to liquid discharges from 
40 sanitary sewers, two state-approved land-disposal structures, and 140 small-volume, 
41 uncontaminated miscellaneous liquid-discharge streams. One of the approved land-disposal 
42 structures is the Treated Effluent Disposal Facility (TEDF), a liquid-waste disposal facility that 
43 receives treated liquid wastes from the 200 East and 200 West Area facilities. 
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1 2.2 
2 

PROCESS OPERATION DESCRIPTIONS 
AND HISTORY 

3 The waste streams handled by the 200-IS-l OU pipeline systems relate directly to the operations 
4 conducted at the process facilities located in the 200 East and 200 West Areas. The primary 
5 facilities involved in the generation or storage of process wastes and involved use of pipelines 
6 include the following: 

7 • B Plant 
8 • T Plant 
9 • U Plant and Uranium Trioxide (UO3) Plant 

10 • Reduction-Oxidation (REDOX) Plant (S Plant) 
11 • Plutonium-Uranium Extraction (PUREX) Plant (A Plant) 
12 • Z Plant Complex 
13 • Hot Semiworks Facility (C Plant) 
14 • Tank farms, evaporators, and ancillary facilities. 

15 The U Plant and U03 Plant are listed here for completeness of information on process-waste 
16 operations. Pipelines located within the 200-UW-1 OU that are connected to disposal waste sites 
17 ( e.g., cribs, trenches) are not part of the 200-IS-1 OU process-waste pipeline systems. Portions 
18 of the waste-transfer pipelines that extend outside the 200-UW-1 OU, such as tank farm 
19 waste-transfer lines, are addressed by the 200-1S-1 OU. 

20 The pipeline systems received liquid waste from 200 Areas operations, including the following: 

21 • Bismuth phosphatenanthanum fluoride 

22 • Uranium Recovery Process, UO3 operations, and scavenging operations 

23 • REDOX process 

24 • PUREX process 

25 • Isotope (strontium/cesium) separations, recovery, and storage operations 

26 • Plutonium Finishing Plant operations, machining, and plutonium/americium scrap 
27 recovery processes (i.e., Recovery of Uranium and Plutonium by Extraction process 
28 [RECUPLEX], Plutonium Reclamation Facility, and americium recovery) 

29 • Tank-waste evaporation/solidification operations. 

30 The primary process operations that generated the waste streams that were transferred in the 
31 200-IS-l OU pipeline systems are discussed in the following subsections. This process 
32 discussion also links the waste streams generated to the process-waste-type categories that were 
33 established and used for the current OU designations within the 200 Areas. A summary of the 
34 general characteristics of the waste-stream categories that are encompassed by each of the 
35 pipeline bins is presented following the operational processes information. 
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1 2.2.1 Primary Processes 

2 The 200 Areas operations included the following five primary processes: 

3 • Fuel processing 
4 • Plutonium isolation 
5 • Uranium recovery 
6 • Cesium/strontium recovery 
7 • Waste storage/treatment. 

8 Each of these processes generated a variety of waste streams. However, specific waste types 
9 were isolated at the point of generation and discharged to specific disposal sites. Four of the 

10 primary process streams identified above are discussed below. The Uranium Recovery Process 
11 was conducted at the U Plant Facility. Pipelines in the 200-UW- l OU are not included in the 
12 scope of this work plan. 

13 2.2.1.1 Fuel Processing 

14 Fuel processing started in the mid-1940s using the batch-operation bismuth phosphate (BiPO4) 

15 extraction process at the 221/224-B Plant and 221/224-T Plant. Starting in the late 1940s, 
16 technological improvements led to the development of the continuously operating hexone-based 
17 solvent-extraction (REDOX) process and, in the rnid- l 950s, to the tributyl phosphate (TBP) 
18 solvent-extraction (PUREX) processes at the 202-S Plant and 202-A Plant facilities, respectively. 
19 Solvent-extraction processes also were used to recover cesium and strontium from tank wastes at 
20 the 221-B Plant from the rnid-1960s to mid-1970s. A number of other shorter term processes 
21 were established at various facilities to recover valuable radionuclides. 

22 2.2.1.2 Plutonium Isolation 

23 Plutonium was isolated and prepared for shipment at the 231-Z Plant in the mid- to late 1940s 
24 using a peroxide/nitrate-based batch process. New processes were developed to improve 
25 plutonium refining, and the 234-52 Plutonium Finishing Plant Building was constructed to 
26 convert plutonium into an oxide or metal. The 234-SZ Plant was modified to recover scrap 
27 plutonium via the RECUPLEX process and, later, the Plutonium Reclamation Facility. 
28 Americium also was recovered from plant wastes. The IBP/carbon tetrachloride solvent 
29 extraction was the basis for the purification processes (DOE/RL-91-58, Z Plant Source 
30 Aggregate Area Management Study Report) . 

31 Plutonium production at the Hanford Site began with the delivery of cylindrical metal uranium 
32 billets to the 300 Areas. The metal was heated, forced through an extrusion die, and formed into 
33 a cylindrical rod, followed by air quenching and inspection. The rods were machined and cut 
34 into slugs. The slugs then were canned inside aluminum jackets and bonded to the material with 
35 an aluminum-silicon alloy (DOE/RL-98-28). 

36 The slugs were placed in the reactor pile and irradiated. Following irradiation, the slugs were 
37 pushed out from the reactor pile and collected in basins for cooling. Next, the fuel rods were 
38 taken to the 200 East Area or the 200 West Area for processing in one of the separations plants 
39 (DOE/RL-98-28). The various separations processes are described in more detail in the 
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1 Implementation Plan (DOE/RL-98-28, Appendix G). All separations processes required 
2 decladding of the fuel slugs by caustic dissolution of the aluminum jacket or by basic 
3 dissolutions of the zirconium jacket. During this step, only the jacket was dissolved and lesser 
4 quantities of chemical and radiological constituents were generated. 

5 Following that, the uranium fuel rod was dissolved in a bath of nitric acid in preparation for the 
6 particular separations process steps. The initial BiPO4 process at the B and T Plants separated 
7 and concentrated plutonium from the rest of the dissolved material by multiple precipitations. 
8 The BiPO4 preferentially attracted the plutonium from the rest of the solution and, as a 
9 precipitate, was physically separated by centrifuging. Repeated dissolution and precipitation, 

10 using both BiPO4 and lanthanum fluoride, led to recovery of the plutonium and removal of the 
11 uranium and fission products. This process generated large volumes of uranium-rich and fission 
12 product-rich wastes (HW-23043, Flow Sheets & Flow Diagrams of Precipitation Separations 
13 Process). The waste types generated during these processes included those waste streams 
14 received at the 200-PW-2, 200-PW-4, and 200-PW-5 OU disposal sites. Most low-level liquid 
15 wastes generated as part of this process were sent to ponds. This included those waste streams 
16 associated with the 200-CW- l, 200-CW-4, and 200-SC-1 OU disposal sites. The B Plant 
17 operations of the BiPO4 process ended in late 1952, and T Plant operations of the BiPO4 process 
18 ended in late 1956. High-activity-waste storage was an operational concern for production 
19 facility operations throughout the 200 Areas. The BiPO4 process generated large quantities of 
20 liquid waste, which necessitated construction of four additional tank farms. An initial approach 
21 to declining tank space was to pump the least contaminated low-activity supernatant of the 
22 stored-waste streams to nearby cribs (200-TW-l and 200-TW-2 OU disposal sites). Next, 
23 evaporators were built in 1951 at the B and T Tank Farms to reduce the volume of liquids in 
24 storage. 

25 The BiPO4 process was a relatively slow stepwise approach to recovering plutonium and 
26 generated large volumes of liquid waste. Organic solvent-extraction processes were applied in 
27 1951 with the implementation of the REDOX process at the 202-S Plant. Immediate benefits in 
28 production were observed because of the plant's ability to operate continuously. This plant used 
29 the organic compound methyl isobutyl ketone (MIBK or hexone) as a solvent to remove both 
30 plutonium and uranium from the dissolved fuel-rod solution. The process passed the 
31 dissolved-acid fuel-rod solution down tall columns by gravity flow, through a less dense, rising 
32 countercurrent of organic liquids. Through mixing, both plutonium and uranium were stripped 
33 out of the acid by the hexone, which was pulled off at the top of the column. Next, plutonium 
34 was removed from the uranium-rich hexone solution and purified, in this case using inorganic 
35 acids to reduce the plutonium to the extractable plutonium (ill) valence state in similar 
36 countercurrent flow columns. Uranium was recovered using similar extraction processes in a 
37 separate set of process columns. Recovery and reuse of the solvent was achieved through this 
38 process (HW-18700-DEL, REDOX Technical Manual). High-fission-product wastes generated 
39 at the REDOX Plant were stored in the tank farms. Because it operated continuously, the plant 
40 also generated significant quantities of low-level wastes, which were discharged to ponds and 
41 cribs (200-CW-2 OU disposal sites). The REDOX process operated from 1951 to 1967, and the 
42 waste concentrators were active during the same time frame (DOE/RL-91-60, S Plant Source 
43 Aggregate Area Management Study Report). 
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1 2.2.1.3 Plutonium/Uranium Recovery 

2 The PUREX process at the 202-A Plant Building was the final large-scale separations process 
3 developed. It used the same countercurrent flow principles of solvent extraction that were used 
4 at the REDOX Plant, but benefited from significant design and process improvements. Again, as 
5 at the REDOX Plant, both plutonium and uranium were recovered and purified, as were the 
6 solvents and acids. The plant used a much less flammable two-part organic mix, TBP in a 
7 normal paraffin hydrocarbon (NPH or kerosene), to separate plutonium and uranium from the 
8 nitric acid-dissolved fuel-rod solution. The TBP process was much more efficient in the rate of 
9 processing and was safer and cleaner in operation. The PUREX Plant began operation in late 

10 1955 and ran continuously until 1972. Following an 11-year hiatus, the plant was restarted in 
11 1983 and ran intermittently through 1988. High-fission-product wastes generated at the PUREX 
12 Plant were stored in tank farms. The plant also generated significant quantities of low-level 
13 wastes, which were discharged to ponds, cribs, and french drains (200-CW-1 and 200-SC-1 OU 
14 disposal sites) (BHI-00178, PUREX Plant Aggregate Area Management Study Technical 
15 Baseline Report). 

16 The recovered, purified plutonium was refined to one of several forms, depending on the era. At 
17 the start of Hanford Site operations, plutonium was refined in the 231-Z Plutonium Isolation 
18 Facility, where it was converted to a nitrate paste before being shipped off site. Shortly 
19 thereafter, however, a more elaborate plant, the Plutonium Finishing Plant, was constructed with 
20 the capability to convert plutonium into metal, nitrate, or oxide forms. A number of process 
21 lines in the 234-5Z Plutonium Finishing Plant Building were used between 1949 and 1989. 
22 Initially, batch inorganic chemical steps were used to refine and convert plutonium to the desired 
23 form. Later, more elaborate extraction proc~sses were developed. The Plutonium Finishing 
24 Plant also was used for reprocessing scrap plutonium, using solvent-extraction techniques based 
25 on TBP mixed with carbon tetrachloride. Processing operations resulted in waste stream 
26 discharges to 200-PW-1, 200-PW-3, 200-PW-6, and 200-SC-1 OU disposal sites 
27 (DOE/RL-91-58; HNF-EP-0924, History and Stabilization of the Plutonium Finishing Plant 
28 (PFP) Complex, Hanford Site). 

29 2.2.1.4 Cesium/Strontium Recovery 

30 In 1954, the cesium/strontium recovery process was found to reduce the amount of fission 
31 products (especially Sr-90) in the high-activity Uranium Recovery Process and PUREX process 
32 wastes by scavenging (precipitation through chemical additions), and the treated liquids were 
33 determined to be suitable for discharge to the soil column (200-PW-3 and 200-PW-4 OU waste 
34 sites) (ARH-564, B Plant Recovery of Cesium from Current Acid Wastes by Phosphotungstate 
35 Precipitation). At about the same time, more tank space was freed up in 1954-1955 by 
36 discharging another of the less contaminated high-activity waste-stream supematants to the 
37 ground (200-TW-2 OU disposal sites). 

38 Several waste fractionization campaigns were conducted between 1963 and 1983 to recover 
39 certain radionuclides, including Cs-137, Sr-90, and certain rare-earth isotopes for which specific 
40 uses or applications had been identified. The program was implemented at the 221-B Plant 
41 facility and used a variety of chemical processes, including solvent extraction and ion exchange, 
42 to recover target isotopes. Resulting waste streams were disposed of at 200-PW-3, 200-PW-4, 
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1 and 200-PW-5 OU waste sites. The program was superseded by the Waste Encapsulation and 
2 Storage Facility, which concentrated cesium and strontium into dry-salt compounds. The 
3 powders then were placed in doubly welded capsules and stored in cooling pools. The waste 
4 streams generated were disposed of at 200-PW-4 and 200-PW-5 OU waste sites 
5 (DOE/RL-2000-38, 200-IW-1 Scavenged Waste Group Operable Unit and 200-TW-2 Tank 
6 Waste Group Operable Unit RI/FS Work Plan). 

7 Many of the full-scale production processes described above were developed in laboratories at 
8 both experimental and bench-scale levels, using small quantities of nonradioactive elements or 
9 small quantities of radioactive isotopes. Before full plant implementation, tests were performed 

10 in near full-scale vessels and at working concentrations to examine problems in scaling up the 
11 chemical principles and processes. This "semiworks" scale of testing was conducted at one of 
12 two places. The earliest BiPO4 developmental testing was conducted in the "head-end" section 
13 of the 221-T Plant Building. However, much more extensive development work for REDOX, 
14 Uranium Recovery Process, PUREX, and the fission-product fractionization processes was 
15 undertaken at the 201-C Plant Building, also known as the Hot Semiworks Facility. Wastes 
16 generated in these processes were disposed of at the 200-PW-2, 200-PW-3, 200-PW-4, and 
17 200-PW-5 OU liquid-waste disposal sites (DOE/RL-2000-38). 

18 2.2.1.5 Tank Farm Waste Transfers 

19 Radioactive wastes that were generated by the separations plants discussed above were stored in 
20 149 SSTs and 28 DSTs beginning in 1944. The 177 tanks were constructed in 12 SST and 
21 6 DST tank farms. Each tank farm was designated with an alphabetic code (A, B, C, S, T, 
22 and U) that indicated the original processing plant from which the tank farm received waste. 

23 The initial processing facilities included B Plant, T Plant, and U Plant. The B, C, T, and U Tank 
24 Farms were constructed in 1943 to receive waste from these plants. In 1947, the BX Tank Farm 
25 was built for added storage capacity. The operating capacity of these first-generation tank farms 
26 was quickly reached, and new second-generation tanks were constructed between 1948 and 1953 
27 in the new BY, S, TX, and TY Tank Farms. Third-generation tanks were built between 1954 and 
28 1963 at the A, AX, and SX Tank Farms. 

29 Between 1966 and 1986, DSTs were constructed at the remaining SY, AN, AP, AW, A Y, and 
30 AZ Tank Farms. These tanks provided an increased capacity and could handle high-heat loads 
31 associated with self-boiling high-level/high-activity wastes generated at the REDOX and 
32 PUREX Plants. 

33 Waste transfers from the plants to the tank farms and between tank farms were accomplished 
34 using a pipeline system that consisted of a variety of pipelines and diversion boxes. Pipelines 
35 used to transfer high-level/high-activity wastes initially were buried directly in trenches, but 
36 because failures in these lines occurred in the 1940s, subsequent construction involved 
37 placement in concrete encasements. The encasements extended between diversion boxes and 
38 were designed so that any liquids lost from leaks or pipeline failure would drain to a drain in the 
39 diversion box, which conveyed the release to a catch tank. Pipe-in-pipe transfer lines also were 
40 installed in addition to the concrete encasement pipelines. The outer pipeline had a drain to a 
41 diversion box or pit. 
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I The following is a summary of the tank farm system and the process wastes that were transferred 
2 into the tank farms. The previous discussion on specific facilities described the chemical 
3 processes and wastes generated that were transferred through the tank farm waste-transfer 
4 system. A more detailed description of the operation of tank farms is presented in the following 
5 documents: 

6 • RPP-6072, Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for WMA B-BX-BY 

7 • HNF-4380, Preliminary Site-Specific SST Phase 1 RFIICMS Work Plan Addendum for 
8 WMAS-SX 

9 • RPP-16608, Site-Specific Single Shell Tank Phase 1 RCRA Facility 
10 Investigation/Corrective Measures Study Work Plan Addendum for Waste Management 
11 Areas C, A-AX, and U 

12 • RPP-7578, Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for 
13 WMAs T and TX-IT. 

14 A Tank Farm System 

15 WMA A-AX is located in the south-central portion of the 200 East Area. WMA A-AX contains 
16 the A and AX Tank Farms. The A Tank Fann contains six SSTs that were constructed in 1954, 
17 put into service in 1955, and used to store and transfer waste until 1980. The AX Tank Fann 
18 contains four tanks that were constructed in 1963, put into service in 1964, and used to store and 
19 transfer waste until 1980. The A and AX Tank Farms received waste generated by PUREX 
20 Plant operations. The PUREX process produced three major waste streams: PUREX coating 
21 waste; PUREX acid waste, which contained about 99 percent of the fission products; and organic 
22 wash waste. 

23 During its operational history, there were a number of confirmed or suspected waste-loss events 
24 in WMA A-AX. These included suspected tank leaks and known waste losses from piping 
25 systems. Currently, the pumpable liquid wastes have been removed from the WMA A-AX 
26 tanks, and all tanks have been interim stabilized (HNF-EP-0182, Waste Tank Summary Report 
27 for Month Ending November 30, 2004). 

28 The current understanding of contaminant occurrences and environmental conditions at 
29 WMA A-AX is described in RPP-14430, Subsurface Conditions Description of the C and 
30 A-AX Waste Management Area. Historical information on soil-surface and vadose-zone 
31 contamination in WMA A-AX is provided in RPP-7494, Historical Vadose 'Zone Contamination 
32 from A, AX, and C Tank Farm Operations. The primary contamination zones currently 
33 identified in WMA A-AX are a localized Cs-137 activity zone near the bottom of the 241-A-104 
34 and 241-A-105 Tanks and three unplanned releases near pipelines and diversion boxes. 

35 B Tank Farm System 

36 WMA B includes the SST B, BX, and BY Tank Farms, the 242-B Evaporator, five inactive 
37 miscellaneous underground storage tanks, and associated piping and support systems as well as 
38 various cribs, trenches, ponds, pipelines, and diversion boxes. 
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I The B Tank Farm was constructed from 1943 to 1944 and began receiving waste in 1945. Waste 
2 sources include B Plant, REDOX Plant, N Reactor, PUREX Plant, and U Plant. The 
3 B-200 series SSTs also received waste from the 224-B Concentration Facility from 1946 to 
4 1952. The SSTs stopped receiving waste by 1978. The B Tank Farm also includes the 
5 242-B Evaporator. 

6 The BX Tank Farm was constructed from 1946 to 1947 and began receiving waste in 1948. 
7 Waste sources include B Plant, REDOX Plant, N Reactor, U Plant, and PUREX Plant. The SSTs 
8 stopped receiving waste by 1980. 

9 The BY Tank Farm was constructed from 1948 to 1949 and began receiving waste in 1950 as an 
10 extension of the BX Tank Farm. Waste sources include B Plant, U Plant, and coating waste and 
11 organic-wash waste from the PUREX process. The SSTs stopped receiving waste by 1974. The 
12 BY Tank Fann also includes In-Tank Solidification units 1 and 2 (ITS-1 and ITS-2), which 
13 performed in-tank evaporation of supernate wastes. The ITS-1 unit was located in the 
14 241-BY-101 Tank and was moved to the 241-BY-102 Tank. The ITS-2 unit was located in the 
15 241-BY-112 Tank. 

16 C Tank Fann System 

17 WMA C includes only the SST C Tank Farm, one inactive miscellaneous underground storage 
18 tank, and associated piping and support systems as well as various cribs, trenches, ponds, 
19 pipelines, diversion boxes, and other ancillary equipment. 

20 The C Tank Farm was constructed from 1943 to 1944 and began receiving waste in 1945. Waste 
21 sources include B Plant, U Plant, PUREX Plant, and various experiments and operations 
22 conducted at the Hot Semiworks Chemical Engineering Laboratory. The C-100 series SSTs 
23 stopped receiving waste by the late 1970s. 

24 SIU Tank Farm Systems 

25 The SIU Tank Farms consist of the SST S, SX, and U Tank Farms, the 242-S Evaporator, the 
26 DST SY Tank Farm, eight inactive miscellaneous underground storage tanks, and associated 
27 piping and support systems as well as various cribs, trenches, ponds, pipelines, and diversion 
28 boxes. 

29 The S Tank Farm was constructed in 1950 and began receiving waste in 1951 from the REDOX 
30 chemical separations plant. Some tanks in the S, SX, and U Tank Farms received evaporator 
31 bottoms from the 241-S Evaporator from 1973 to 1977. Some tanks in the U Tank Farm 
32 received evaporator bottoms from the 242-T Evaporator from 1975 to 1977. The SSTs stopped 
33 receiving waste and were filled with solids by the late 1970s. 

34 The SX Tank Farm was constructed in 1953 and began receiving waste in 1954 from the 
35 REDOX Plant and the 242-S Evaporator. 

36 The SY Tank Farm was constructed in 1976 and began receiving waste in 1977. Waste sources 
37 include the 242-S Evaporator; S, SX, T, and U Tank Farms; 222-S Laboratory; and T Plant. The 
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1 three DSTs are still in service, with DST 241-SY-101 receiving waste removed from older SSTs 
2 and DST 241-SY-102 receiving waste from saltwell pumping operations in SSTs. 

3 The U Tank Farm was constructed from 1943 to 1944 and began receiving waste in 1946. Waste 
4 sources include the REDOX Plant and the 242-S Evaporator. Portions of the U Tank Farm were 
5 decommissioned between 1959 and 1995. 

6 T Tank Farm System 

7 The T Tank Farm consists of the SST T, TX, and TY Tank Fanns, the 242-T Evaporator, 
8 10 inactive miscellaneous underground storage tanks, and associated piping and support systems 
9 as well as various cribs, trenches, ponds, pipelines, and diversion boxes. 

10 The T Tank Fann was constructed from 1943 to 1944 and began receiving waste in 
11 December 1944 from T Plant. The T-100-series SSTs stopped receiving waste by 1979, and the 
12 T-200-series SSTs stopped receiving waste by 1952. The T-200-series SSTs received waste 
13 from the 224-T Process Unit. The TX Tank Farm was constructed from 1947 to 1948 and began 
14 receiving waste in 1949 from the T Plant. Other waste sources included PUREX Plant, B Plant, 
15 221-U Uranium Recovery Process Plant, and the 242-T Evaporator. Tank 241-TX-118 received 
16 waste from the 234-5 Z Plant from 1973 to 1978 for mixing with caustic waste to neutralize the 
17 acidic Z Plant waste. The SSTs stopped receiving waste by the 1970s. 

18 The TY Tank Farm was constructed from 1951 to 1952 and began receiving waste in 1953. 
19 Waste sources include T Plant, REDOX Plant, PUREX Plant, B Plant, 221-U Uranium Recovery 
20 Process Plant, and the 242-T Evaporator. The SSTs stopped receiving waste by 1979. 

21 2.2.2 Waste Streams 

22 The following subsections provide general information concerning the characteristics of the 
23 waste streams associated with each of the pipeline-system bins. 

24 2.2.2.1 Bin 1 Waste Streams (Process Waste, Process Condensate, and 
25 Chemical-Laboratory Waste) 

26 Process-waste streams were derived from solvent recovery, ion-exchange regeneration, and 
27 ammonia-scrubber distillation. The processing was done off line of a plant's major processing 
28 system. The waste stream generated from recovery/regeneration is referred to as process waste. 
29 Cold-startup wastes usually were contaminated with uranium, whereas process wastes derived 
30 from fuel reprocessing tended to have a much more varied and equally concentrated inventory of 
31 contaminants. Process condensates were condensed liquids that became contaminated from 
32 direct contact with the process materials. The laboratory-waste group includes laboratory wastes 
33 commonly associated with the 222-Laboratory buildings at the B, T, U, and S Plants, where 
34 disposal sites received various liquid-waste streams from laboratory operations. 
35 Laboratory-waste liquid-disposal sites also are known at the PUREX and Z Plants. 
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1 2.2.2.2 Bin 2 Waste Streams (Steam Condensate and Cooling Water) 

2 The steam-condensate and cooling-water streams were intended to be noncontact in character, in 
3 that they either came from uncontaminated parts of the plants or were separated from 
4 contaminated process solutions by pipe or vessel walls. Large volumes of water were used to 
5 regulate the temperature at various stages of the separations and concentration processes. A pipe 
6 or vessel failure was necessary to contaminate the steam-condensate or cooling-water streams 
7 and sites. 

8 2.2.2.3 Bin 3 Waste Streams (Chemical-Sewer Waste) 

9 Chemical-sewer wastes were generated at many of the separation/concentration processes. Early 
10 chemical-sewer wastes were combined with the larger cooling-water and steam-condensate 
11 streams at the B, T, and U Plants. With the advent of REDOX, PUREX, and cesium/strontium 
12 recovery operations, separate chemical sewers and separate disposal sites were installed. The 
13 chemical-sewer system was designed to serve nonradioactive operations in plant areas such as 
14 operating galleys, service areas, aqueous-makeup galleries, and maintenance areas. The plants 
15 discharged out-of-specification chemical batches, noncontaminated floor-drain-waste liquids, 
16 nonradiological process wastes, nonprocess steam condensates, noncontaminated vessel-coil 
1 7 waste, and other miscellaneous waste streams into the chemical sewers. 

18 2.2.2.4 Bin 4 Waste Streams (Miscellaneous Waste) 

19 Miscellaneous waste consists of the remaining radioactive waste streams not encompassed by the 
20 major process operations. Miscellaneous-waste streams covers a combination of 
21 moderate-volume equipment-decontamination and ventilation-system wastes, plus small-volume 
22 waste streams commonly disposed to french drains. These waste streams are varied in terms of 
23 sources. No organic contaminants are documented in available inventory data, and only small 
24 quantities of inorganics are noted in the inventories. 

25 2.2.2.5 Bin 5 Waste Streams (Tank/Scavenged Waste) 

26 Tank and scavenged wastes generally are defined as liquids discharged directly from the 
27 high-activity, SST tank farms or as treated high-activity tank wastes. These waste types 
28 generally are characterized as relatively small when compared to the cooling-water volumes of 
29 liquid that have more highly concentrated contaminants than other waste streams. 

30 2.2.2.6 Bin 6 Waste Streams (Tank Farm Waste Transfers) 

31 Tank-waste transfer lines received radioactive waste from the majority of the 200 Areas 
32 processing and support facilities. While some transfer lines received discreet waste types, the 
33 majority have had extensive transfer and commingling of waste types from the processing 
34 facilities and from tank-to-tank transfers. The bulk of the constituents in tank-waste transfer 
35 lines (if residual waste is present) likely are sodium hydroxide; sodium salts of nitrate, nitrite, 
36 carbonate, aluminate, oxalate, sulfate and phosphate; and hydrous oxides of metals such as 
37 aluminum, iron, bismuth, lanthanum, and manganese. Heavy metals, including mercury, 
38 chromium, and lead, also likely are present in tank-waste transfer lines. Key radioactive 
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1 components may include strontium, cesium, uranium, plutonium, thorium, technetium, iodine, 
2 and americium. 

3 2.3 WASTE-SITE DESCRIPTIONS 

4 A general description of the waste sites addressed by this work plan is provided in this section. 
5 For the pipeline systems, the association with a waste-stream bin is carried forward through the 
6 remainder of the work plan. Specific information pertaining to individual pipelines being 
7 evaluated in each waste stream bin as part of the Phase 1 investigation is provided in the SAP for 
8 facility-process-waste pipeline systems (Appendix A). Summary information for the CX Tank 
9 System and the Hexone Storage Tanks also is provided in this section. 

10 2.3.1 Pipeline Systems 

11 Numerous pipelines and ancillary equipment were used in conjunction with processing 
12 operations and waste transfers in the 200 Areas. A complex network of pipelines was required to 
13 handle the different waste streams. The. combined length of all of the pipelines in service is 
14 conservatively estimated to be more than 161 km (100 mi). WIDS has designated waste-site 
15 identification numbers for some of the pipelines outside the WMAs, but not for the complete 
16 pipeline network. The task of compiling, evaluating, and recording complete pipeline routing 
17 paths from points of inception (process facilities and/or tank farms) to disposal locations 
18 (e.g., trenches, cribs, ponds) or storage locations (tank fann WMAs) currently is proceeding but 
19 has not been completed. A database is being constructed that will delineate the mapped locations 
20 of the pipeline network. The complete mapped locations of the process-waste pipeline systems 
21 and assignment of waste-sites codes will support this work plan and provide information needed 
22 to update Appendix C of the Tri-Party Agreement (Ecology et al., 1989a). 

23 In association with the processes performed by the plants in the Central Plateau area, the 
24 extensive network of pipelines, diversion boxes, catch tanks, valve pits, retention basins, vaults, 
25 and other related structures transferred liquid process wastes from the separations facilities to the 
26 SSTs and DSTs, evaporators, and effluent-discharge waste sites. During historical plant 
27 operations, the disposal or storage destination for a particular liquid-waste stream most often was 
28 determined by chemical characteristics and radiological activity levels. Waste-stream 
29 characteristics (e.g., corrosiveness, acidity, radiological activity) were considered during design 
30 of the pipeline network that was constructed at the Hanford Site. The waste stream's storage or 
31 disposal destination (e.g., tanks, cribs, trenches) determined whether the effluent needed to be 
32 transferred through the lines under pressure or could flow by gravity. Materials selected for 
33 constructing the pipelines depended on the anticipated waste stream's composition and 
34 characteristics. Although a number of materials were used for construction of the lines, all 
35 pipelines in process-waste stream Bins 1-5 were direct buried in the ground without use of 
36 additional exterior encasements. The initial tank farm waste-transfer pipelines installed in 
37 1944-1945 were direct-buried pipelines, with some on concrete slabs. After 1947, al] pipelines 
38 installed in the tank farms either were concrete encased or pipe-in-pipe encased. A generalized 
39 cross-sectional view of the burial characteristics of a single direct-buried pipeline is shown in 
40 Figure 2-5. Depth of burial of the pipelines varied with surface topographic conditions in the 
41 area. For the gravity flow lines, the burial depth along the pipe run was sufficient that the 
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l gradient permitted liquids to free flow. In general, burial depths averaged from 4.6 to 6.1 m 
2 (15 to 20 ft) bgs . 

3 Figure 2-5. Generalized Cross-Sectional View of a Direct-Buried Single Pipel.ine. 

Invert 
Depth Vari8$ 

Generalized Cross Section View 
Direct Buried Pipeline 

Excavated Soll 
Backfill 

4 ,;, .... )! •• _. ' 

5 The following discussion presents the general attributes of the pipelines and waste-stream 
6 constituents that are encompassed by Bins 1-6. Characteristics of the pipelines are provided for 
7 each bin. Table 2-1 summarizes the general physical attributes of the pipelines in each bin. 

8 2.3.1.1 Bin 1 (Process Condensate Process Waste, and Chemical-Laboratory Waste) 
9 Attributes 

10 Pipelines included in Bin I are located throughout the 200 East and 200 West Areas and are 
11 associated with of all the processing-facilities operations. Waste fluids carried by these pipelines 
12 include process condensate, process waste, and chemical-laboratory waste. 

13 
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200-PW- l /2/3/4/5/6, 
200-LW-1/2 

200-CW-1/2/3/4/5, 
200-SC-l 

200-CS- l 

200-MW- l 

200-lW-l/2 

Tank Farms 

Table 2-1. General Attributes of Pipelines in Each Bin. 

Process Condensate, 
Process Waste, and 
Chemical-Laboratory 
Waste 

Steam Condensate and 
Cooling Water 

Chemical-Sewer Waste 

Miscellaneous Waste 

Tank/Scavenged Waste 

Tank Farm Waste 
Transfers 

Vitrified clay, stainless steel, 
corrugated galvanized steel, carbon 
steel, and fiberglass-reinforced 
epoxy 

Vitrified clay, stainless steel, 
carbon steel, reinforced concrete, 
corrugated metal, and cast iron 

Vitrified clay, stainless steel, 
carbon steel, and corrugated metal 

Vitrified clay and black steel. 

Stainless steel and carbon steel 

Carbon steel , stainless steel, 
vitrified clay,b and fiberglass­
reinforced thermosetting resinb 

1, 1.5, 2, 3, 3.5, 4 , 5, 6, 8, 
IO, 14, and 16 

4, 6, 8, 10, 12, 15, 16, 18, 
24, 30, 36, and 42 

3, 8, 10, 12, 14, 15, 16, 36, 
42, and 48 

4, 6, and 8 

2, 3, 3.5, 4, 10, and 14 

l, 2, 3, 3.5 , 4, 6 , 10 
(NOTE: The A, AX, AY, 
AZ, and SX Tank Farms 
also contain 20- and 
24-in.-diameter carbon 
steel pipelines used for 
vapor headers. ) 

All 

All 

A Plant (PUREX), 
B Plant, and 
S Plant (REDOX) 

All 

B Plant, 
Hot Semiworks, 
T Plant, and U Plant 

All 

•111e pipe materials and diameters listed are based on the current level of review of engineering drawings. This list may be revised as additional information is 
compiled and evaluated. 

bThese pipeline material types transferred lower concentrations of radionuclides than typically were transferred in tank farms carbon or stainless steel pipelines. 

PUREX "" Plutonium-Uranium Extraction (Plant or process). 
REDOX = Reduction-Oxidation (Plant or process). 
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I Process condensate generally is water that was condensed from the closed-process system and 
2 was in direct contact with radioactive and chemical materials. Process waste is low-level and/or 
3 hazardous waste that directly contacted radioactive material and may contain organic 
4 components that could enhance mobility. The condensates formed from heating of the process 
5 chemistry and were removed in the vapor space of a dissolver or concentrator vessel, condensed 
6 off line in a cooling vessel, treated as necessary, and disposed to the ground. The vaporized 
7 material mostly was water, but volatile chemicals and trace quantities of radionuclides were 
8 removed as well. Common contaminants included tritium, 1-129, Cs-137, Sr-90, Ru-106, Tc-99, 
9 U-238, U-239/240, organics, nitrates, and a number of other inorganic components. 

10 Each separations and concentration process in the 200 Areas had an associated laboratory 
11 designed to monitor the processes. Laboratory-waste streams generally are low in all 
12 radionuclides, although some have significant inventories of plutonium, uranium, and fission 
13 products. Sodium dichromate also is reported at several of the waste sites. Liquid volumes for 
14 the 200-LW-1 and 200-LW-2 waste streams typically are smaller than the other waste streams. 
15 Laboratory wastes differ from the process wastes only in the quantity of waste disposal. 

16 These waste streams were routed from facilities to various liquid-waste disposal sites, including 
17 cribs, trenches, tile fields, french drains, and injection wells. Pipeline materials used to transfer 
18 the waste streams varied, and include carbon steel, stainless steel, fiberglass-reinforced epoxy, 
19 vitrified clay, and corrugated galvanized steel (corrugated metal). Available information 
20 indicates that pipeline diameters range from approximately 2.54 to 41 cm (1 to 16 in.). Waste 
21 streams were transferred by nonpressurized gravity flow in the pipelines included in Bin 1. 

22 2.3.1.2 Bin 2 (Steam-Condensate and Cooling-Water) Attributes 

23 Pipelines included in Bin 2 occur throughout the 200 Areas and were used with all of the primary 
24 200 Areas processing facilities . Process fluids carried by these pipelines consisted of cooling 
25 water and steam condensate. 

26 Both the steam-condensate and the cooling-water waste streams have been subdivided into a 
27 number of OU disposal sites, primarily based on geography and, to a lesser extent, on the 
28 potential differences in contaminants. Both of these two waste streams consisted predominately 
29 of water. The water would flow through a heat exchanger and then flow to a disposal site. 
30 Cooling-water pipelines conveyed significant inventories of contaminants because of the large 
31 volumes of slightly contaminated wastes discharged. 

32 These waste streams generally were routed from facilities to ditches, ponds, trenches, and cribs. 
33 Steam-condensate waste streams from the solvent-extraction-process plants were recognized as 
34 having a greater potential for becoming contaminated and were discharged to cribs instead of 
35 ditches and ponds. Pipeline composition varies and includes carbon steel, stainless steel, 
36 vitrified clay, reinforced concrete, corrugated metal, and cast iron. The sizes of the pipelines 
37 associated with these waste streams are larger because of the need to handle larger volume flows, 
38 and they range from 10 to 107 cm (4 to 42 in.) in diameter. These pipelines transferred fluids 
39 using nonpressurized gravity flow. 
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1 2.3.1.3 Bin 3 (Chemical-Sewer Waste) Attributes 

2 Pipelines comprising Bin 3 are located in both the 200 East and the 200 West Areas and are 
3 associated with the A Plant (PUREX), B Plant, and S Plant (REDOX) facilities. Process fluids 
4 carried by these lines consisted of chemical-sewer waste. This waste stream generally was 
5 routed from facilities to cribs, ditches, and ponds. 

6 These chemical wastes received a quantity of raw water to dilute the chemical additions to the 
7 waste stream. These waste streams became contaminated with low levels of radionuclides at 
8 some unspecified time and by an unknown process. No reports of chemical contaminants in the 
9 chemical sewer have been found in the aggregate area management study reports, but the ditches 

10 and ponds receiving this category of waste have been designated as RCRA TSO units. 
11 Chemical-sewer contamination resulted from some form of process upset such as liquid draining 
12 back into an aqueous-makeup area. The waste compounds discharged by these pipelines are 
13 acidic in nature. Pipeline compositions include carbon steel, stainless steel, vitrified clay, and 
14 corrugated metal. Large pipelines often were used for this waste stream. to handle high-volume 
15 flows. Pipe diameters range from 7.6 to 122 cm (3 to 48 in.). These pipelines handled 
16 nonpressurized gravity-flow liquids. 

17 2.3.1.4 Bin 4 (Miscellaneous-Waste) Attributes 

18 These pipelines occur throughout the 200 Areas. Process fluids transferred in these pipelines 
19 consisted of miscellaneous waste streams. The liquid waste generally was routed a relatively 
20 short distance from the facilities to cribs, trenches, french drains, and injection wells. 

21 Most miscellaneous-waste streams are low in radionuclides and chemicals, except for higher 
22 inventories of uranium, plutonium, fission products, and occasional reports of sodium 
23 dichromate attributed to the PUREX Plant ventilation system. Equipment decontamination 
24 wastes are associated with the decontamination mission of T Plant. There is one equipment 
25 decontamination site each at the 202-S Plant Building and the U Tank Farm. Decontamination 
26 wastes are lightly contaminated, high-volume streams, but are expected to be accompanied by 
27 detergents or cleaning agents that may have mobilized the contaminants. Miscellaneous wastes 
28 include a host of potentially contaminated small-volume waste streams, such as vacuum-pump 
29 seal-water wastes, fan-bearing cooling-water wastes, stack drainage, floor drainage from stack 
30 control rooms, and stack-condensate drainage. Pipeline composition currently is known to 
31 include only vitrified clay and black steel, with pipeline diameters ranging from approximately 
32 10 to 20 cm (4 to 8 in.). These pipelines generally were operated as nonpressurized, gravity-flow 
33 lines. 

34 2.3.1.5 Bin 5 (Tank/Scavenged-Waste) Attributes 

35 Pipelines that are part of Bin 5 are located in both the 200 East and the 200 West Areas and are 
36 associated with the B Plant, Hot Semiworks, T Plant, and U Plant facilities (pipelines in the 
37 200-UW-l OU area are not addressed by this work plan). Process fluids carried by these 
38 pipelines consisted of tank waste and scavenged waste. These waste streams generally were 
39 routed between tank farms, between facilities and tank farms, or from tank farms to cribs, 
40 trenches , french drains, and injection wells. Pipeline materials currently are known to include 
41 only carbon steel and stainless steel, with available information on pipeline diameters indicating 
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1 a range from approximately 5.1 to 35.6 cm (2 to 14 in.). Waste streams in Bin 5 were either 
2 transferred by gravitationaJ flow or pumped under pressure. 

3 2.3.1.6 Bin 6 (Tank Farm Waste Transfers) Attributes 

4 The tank-farm pipeline system consisted of a variety of pipelines and diversions boxes. 
5 Pipelines in the system include slurry lines, supernatant lines, cross-site lines, and jet-pump 
6 transfer lines. Approximately 350 transfer pipelines are associated with the 200-IS-1 OU, and 
7 there are more than 100 diversion boxes and associated catch tanks. Pipelines often are buried 
8 anywhere from 2.4 to 4.6 rn (8 to 15 ft) bgs. Generally, the pipelines are carbon steel, which was 
9 joined by butt welding. The originaJ pipelines installed in 1944-1945 were stainless steel 

10 (Cb 18-8) tubing. Pipelines used to transfer high-level/high-activity wastes initially were buried 
11 directly in trenches. As failures in these lines occurred in the l 940s, subsequent construction 
12 involved placement in concrete or pipe-in-pipe encasements. The encasements extended 
13 between diversion boxes or concrete pits on top of the SSTs (occasional ly drywells) and were 
14 designed so that any liquids lost because of leaks or pipeline failure would drain to a drain in the 
15 bottom of a diversion box (or to the SST if from a concrete pit), which conveyed the release to a 
16 catch tank. 

17 2.3.2 Pipeline Appurtenances 

18 A general description of the major pipeline-system appurtenance structures is provided below. 
19 Another appurtenance type not described here is the diverter stations/diversion boxes and catch 
20 tanks (241-AX-151 and 241-AX-152). A description of these appurtenances can be found in 
21 RL-SEP-9, PUREX AX Tank Fann and Waste Routing System lnfonnation Manual, pages 8-10. 

22 2.3.2.1 Diversion Boxes 

23 Diversion boxes are reinforced-concrete structures that generally were constructed below grade. 
24 Waste-transfer lines are connected inside the diversion box by installing a jumper between 
25 connecting nozzles. Diversion boxes provided a flexible method of redirecting the liquid-waste 
26 flow path to various locations in the 200 East and 200 West Areas. They also provided 
27 containment for leaks in transfer pipes (which drain back to the boxes via concrete or 
28 pipe-in-pipe encasements) and leaks at jumper-nozzle connections. The boxes are large, 
29 covered, underground reinforced-concrete structures that received at least two (and up to four) 
30 sets of pipelines. The general configuration of a diversion box is shown in Figure 2-6. The pipe 
31 sets entered the diversion box at different levels through one wall. Each pipe had a special 
32 end fitting that permitted the secure attachment of either flexible or solid pipes, also known as 
33 jumpers. 

34 Al] connections were made manually using remote equipment. Each jumper was fabricated to 
35 custom fit to the desired pair of incoming and outgoing pipes. To assist with gravity flow, 
36 pipelines coming in from the facility were located on the higher level of pipes, while lines 
37 leading to tank farms were on the lower level. Connections could be routed for flow in either 
38 direction, because several of the separations processes retrieved wastes from the tank farms and 
39 transferred the material to the facility. 
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Figure 2-6. Generalized Configuration of a Typical Diversion Box and Catch Tank. 
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1 Diversion boxes varied in size but typically were constructed 5.2 to 6.1 m (17 to 20 ft) deep, by 
2 1.8 to 3.0 m (6 to 10 ft) wide, by 7.6 to 12.2 m (25 to 40 ft) long. All but the uppermost portion 
3 of a diversion box is below ground. Each diversion box is covered with a series of thick-stepped 
4 cover blocks, 30.5 to 35.6 cm (12 to 14 in.) in thickness that prevented ready migration of 
5 contaminants out of the box. Cover blocks were removed when a routing change was required. 

6 Connecting pipelines either were direct buried or were encased up to the outside wall of the 
7 diversion box. There they mated with preinstalled pipe that penetrated the box wall. Catch tanks 
8 were built at a level below that of the floor of the diversion box and collected liquid wastes that 
9 spilled in the box when routings were changed, thereby containing the release. The jumpers are 

10 thought to have been allowed to drain onto the floor when the connection was broken, leading to 
11 internal contamination of the box. 

12 2.3.2.2 Catch Tanks 

13 Catch tanks were built in conjunction with diversion boxes to contain high-activity wastes spilled_ 
] 4 during changes in pipeline routings. The tanks are direct-buried, underground-storage tanks, 
15 generally constructed of carbon steel (Figure 2-6). Sump pits in the diversion box collected the 
16 liquid and were connected by piping to the catch tank. With the advent of encased pipelines, 
17 leaks were anticipated, and a provision was made to collect the liquid released into the nearest 
18 downgradient catch tank. In some cases, a catch tank served more than one diversion box, 
19 particularly around tank farms. The catch tanks usually were located within 15.2 m (50 ft) of the 
20 diversion box. Catch tanks could be empted to diversion boxes through an underground 
21 pump-out line. Each catch tank is equipped with a liquid-level sensor and a pump-pit leak 
22 indicator. Activation of the leak-detection alarm causes a shutdown of transfer operations. Only 
23 a few of the catch tanks have liquid-level monitoring devices that are connected to the 
24 surveillance automated control system. Some of the catch tanks and miscellaneous underground 
25 storage tanks are not monitored. 

26 Catch tanks range between 2.1 and 2.7 m (7 and 9 ft) in diameter and 7.6 to 10.7 m (25 to 35 ft) 
27 long, with storage capacities of 30,283 to 45,425 L (8,000 to 12,000 gal). Catch-tank designs 
28 changed as new diversion boxes were added to manage waste streams. Catch tanks were located 
29 at depths of 7 .6 to 10. 7 m (25 to 35 ft) , considerably deeper than the floor of the diversion box, to 
30 provide complete drainage of a leak or spill. A series of risers extended to above the ground 
31 surface and were used to monitor liquid levels, collect samples, pump out tank contents, and 
32 permit chemical additions. Steam jets or in-tank pumps were added later with piping that led 
33 back to the diversion box for ready transfer to the facility or tank farm. Some catch tanks have 
34 been replaced because of leaks or vessel failure. 

35 2.3.2.3 Valve Pits 

36 A valve pit or box is a belowground reinforced-concrete structure used to route wastes between 
37 pipelines leading to two waste sites. For a very long crib (up to 427 m [1,400 ft]), valve pits also 
38 were used to more evenly distribute flow over both halves of the crib. These structures most 
39 commonly were associated with pipelines that relied on gravity flow of waste streams that 
40 discharged to cribs, ponds, or ditches. Valve pits have been used to direct process liquids 
41 encompassing waste streams included in pipeline Bins 1-6. 
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1 For some pits/boxes, pipelines passed through the structure with no open flow. Intersecting 
2 pipes were connected at tee or union fittings. Valves were built into the pipeline and were 
3 opened or closed to change flow routings. Other valve pits/boxes were designed to allow open 
4 wastewater flow within the pit. The incoming pipe terminated at the edge of the pit/box, and 
5 water then flowed through the box before exiting at another pipeline. Changes in routing were 
6 through a series of moveable dams, or stop logs, as well as slide gates that covered the opening 
7 of the receiving pipe. Valve and gate handles were extended through the pit/box cover to permit 
8 remote operation. 

9 Valve pits generally were smaller structures than diversion boxes. Sizes ranged up to 4.6 by 
10 3.0 m (15 by 10 ft) at the surface, and they were constructed to depths up to 3.7 to 4.6 m (12 to 
11 15 ft), depending on the depth of the buried pipeline. These structures usually carried a 
12 "216-" series prefix and a designation that was associated with the waste site to which the flow 
13 was directed. The interiors of the valve pits could be accessed through hatches in the cover. 

14 2.3.3 CX Tank System 

15 The CX Tank System is located at the former Hot Semiworks Facility east of B Plant in the 
16 200 East Area (Figure 2-7). The CX Tank System consists of three tanks: 241-CX-70 Storage 
17 Tanlc, 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank. Although the Dangerous 
18 Waste Permit Application (Fonn 3) (WA 7890008967) calls it the "241-CX tank system," these 
19 three tanks operated independently and served separate functions. These tanks no longer 
20 receive waste, and all three have been decommissioned. The 241-CX-70 Storage Tank, 
21 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank were evaluated (BHI-01018, 
22 Environmental Restoration Contractor Management Plan for Inactive Miscellaneous 
23 Underground Storage Tanks [/MUSTS]) and determined to be safely managed as inactive waste 
24 sites under existing surveillance and maintenance programs. Prior process uses and the status of 
25 each of these three tanks are summarized in the following discussion. A summary of the 
26 inventory information that has been complied for each tank is presented in Table 2-2. 

27 2.3.3.1 241-CX-70 Storage Tank 

28 This tank (Figure 2-8) was used from approximately early 1952 through 1957 to store high-level 
29 liquid-process waste from the REDOX Plant pilot studies (BHI-01018; BHI-01173, Auditable 
30 Safety Analysis for Surveillance and Maintenance of the 214-CX Tank System). The term 
31 "REDOX" was used for the reduction-oxidation chemical process used to separate plutonium 
32 and uranium from irradiated reactor fuel. The design capacity of the tank is 114,000 L 
33 (30,000 gal) (BHI-01173). Waste-removal activities for the contents of the 241-CX-70 Storage 
34 Tank were initiated in the summer of 1987 with the construction of a sluicing/pumping system. 
35 The sluicing/pumping system used large volumes of water to sluice the solid waste mixed from 
36 the bottom of the 24 I -CX-70 Storage Tank and pump it to the DST system. 

37 
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Figure 2-7. CX Tank Farm System Area Plan View. 
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· Tank 'I Facility '• Tiulk..Volume 
Identincation, "'· Sfued and Type 

·,,,, E - ,;,! 

241-CX-70 
Storage Tank 

241-CX-Tl 
Neutralization 
Tank 

241-CX-72 
Storage Tank 

276-S-141 
Hexane 
Storage Tank 

276-S-l42 
Hexane 
Storage Tank 

201-C 
Process 
Building, 
A cell 

201-C 
Process 
Building. 
hot shop 

201-C 
Process 
Building. 
AandC 
cells 

276-S 
Solvent 
Handling 
Faci.liry 

276-S 
Solvent 
Handling 
Facilily 

30.000-gal 
waste­
handling 
underground 
storage tank1 

Approximately 
3,800-gal 
neurralim rion 
undemround 
tank.I -

1.000- to 
2,300-gal 
experimental 
underground 
conccnrra.tion 
tank t.2 

21.500-gal 
underground 
recovery/ 
storage tanr 

21.500-gal 
underground 
recovery/ 
sto.rage rank2 

-

,-
~ 

Tank Coostructio~ 
;. 

I-ft concrete shell and top 
(bottom concrete 2 ft thick at 
ed!les. 9 in . thick at center) 
with 0.'.!5-in. stainless st.eel 
liner: tank 20-ft ilmer 
diruneter by 15 ft high. Top 
of tank is 11 ft bgs; bottom is 
26 ft bgs. 1-

7 

Stainless steel: reponed tank 
size is 9-ft diamet.er by 9 ft 
high. Top of rank is 3.5 ft 
bgs; bottom is 12.5 ft bgs. 1 

Tank is verti~Ily_oriemed: 
40-in. diameter by 35.8 ft 
high: 0.38--in. stainless steel 
plating with five stiffening 
rings around perimeter, 
connected by three rows of 
vertical guides; resting on 
concrete pad inside 
6-ft-diameter steel ·caisson; 
cylindrical. heater located just 
above each stiffening ring; 
top of tank sealed with plate 
that extends over and seals 
the caisson: bottom of caisson 
sealed with 12-in.-thick 
reinforced-grout p.lug that 
provides base for tWJ.k. Top 
of tank is 14 ft bf; bottom is 
about 50 ft bgs. 1-

Horizontal tank -28 ft long 
by l2 ft diameter; 0.38-in. 
carbon steel, single shell. 
Top of tank is 2.5 to 3 ft bgs: 
bonom is 14.5 to 15 ft bgs.Z 

Horiwmal tank -28 ft long 
by 12 ft diamerer; 0 .38-in. 
carbon steel. single shell. 
Top of rank is 2.5 to 3 ft bgs; 
bonom is 14.5 to 15 ft bgs.? 

Desil!lled. constructed. and used for Negligible' 287 Ci Sr-90, l06.000 L 
high::-level REDOX process waste12 134 Ci Cs-137, (28.000 gal)" 
dischllf!!ed from scrubber. oxidizer. 0.034 Ci Am-241. 
dissolv;r. feed makeup. wa re-receiver 0.116 Ci Pu-239~ 
tanks, and wasre-concemracor tank 
centrifuge . .24.:?S.:!6 

Designed. constructed. and used for 
neurralizarion (with limestone) of 
acidic REDOX hot- hop sink and 
process/condensate cooling-coil wastes 
containing low-level radioactive wascc 
before dischare:in!! to 216-C-1 and 
216-C-5 Cribs~1.2. i•.n.28...""> 

Designed. constructed, and used for 
tenninal storage of wll! te associated 
with pilot PUREX wa~te-concemnuion 
studies perfonned in Cells A and C; 
rl!llk also may have been used for fluids 
from decontamination of semiworks 
after separations projects: 
investigations of bumping phenomenon 
were c;nducted in the tank . 1•1•-1n 4

.2l!.l9 

Designed. constructed. and used to 
srore clean reagent-grade hexane for 
use in the REDOX Plant. Larer 
received waste during REDOX Plant 
decontamination? 

Design.ed. constructed. and used to 
-core clean reagent-grade hexone for 
use in the REDOX Plant. Later 
=-eived waste during REDOX Plant 
decontaminarion. Tank also was used 
to smre kerosene and TBP during a 
one-time campaign to separate 
americium. curium. and promethium 
from Sbippingpon reactor bll!llker 
fuel.2 

Minor chemical 
residues in sludge/ 
aggregate' 

Chemical resi.dues 
in sludge/ 
aggregate; minor 
compared to 
radiological 
source tenn' 

( 1992) Estimated 
to contain TBP. 
hexone, and total 
petroleum 
hydrocarbons1

~ 

(1992) Estimated 
to conrain TBP. 
hexane. and total 
petroleum 
hydrocarbons 18 

(1990 estimate) 
1,600 nCi/L of 
Cs-I 7, 
2.46 E-8 g/L Pu; 
4~ .ooo nCi/Lof 
Sr-89/90. 12 

6 Ci transuranic 
coment. and 6.000 
Ci beta.9 

Upperbound 
estimate: '.WO g Pu. 
10.000Ci 
Cs- 137 12. is.i• 

i ot applicable 

Not applicablt: 

33 million L 
(8.8 Mgal)6 

8.700L 
(2.300 gal) 17 

-605,600L 
(160.000 gaJ) 19 

-980.000L 
(256.000 gal)~ 

During slude:e removal (1988): 
pH 13 in liquid phase:' 
0.0009 wt% halogenated 
hydrocarbons (aliphatic amines 
or aliphatic alcohol) 

S.lude:e samples ( 1990): 
extremely low concenmuion of 
methyl ethyl kecone. xylene. 
toluene (7 to 54 pans per 
billion), and cyanide (21 parts 
per miUion) 11 

Nondestructive assay ( 1989): 
0uorine compounds (see 
information in radiological 
constillll."Ill~ column)15 

In-tank: samples ( 1976 and 
1988): 98.4% hexane. 
1.6% warer"'O· 21 

Tru1k sludge (2001 ): NPH. 
TBP. he.xone. iron oxide18 

In-tank samples ( l 976 and 
1988): 
60% hexone, 25.2% NPH. 
l2.6% TBP. 
1.7% water. 
380 L (100 gal) sludgew. 21 

Tank sludge (2001): NPH. 
TBP. hexane. iron oxide18 
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Table 2-2. Summary Information for the 
CX Tank Farm System and Hexone Storage 

and Treatment Facility Tanks. (2 Pages) 

Tank sludge remaining ( 1976): 
4300 Ci Sr-90; 870 Ci Cs-137: 3.4 Ci transuranic coment9 

During sludge removal (1988): 
alpha readings from 390 tu 690 nCi/g of filtered sol.ids: 
transuranic content -50 nCi/g10 

1992 imerior dose rcadine:s ranged from - mmd/h beta at top to 
15,000 mrad/h on the bottom10 

No sample results available 

(n.cank samples (1974): 
Pu (toral), 1.13 E-8 g/ga! : U (com!) 2.43 E-3 g/ga!: 
Sr-89/90 4.33 mCi/g; Cs- l37 unde1ected;6 

( 1988) 2.000 to 8.000 cVmin alpha; 2640 to 5810 pCi gamma: 
beta/gamma ratio of 25 : I; estimated 9.000 to 10,000 Ci Cs-1376 

1989 nondesrructive assav (gamma spectroscopic. relative axial-oeu.tron 
flux. neutron flux. axial-temperature profile. and a.rial dose-rate profile 
mea~urements) token from periphery drywell (not direct sample.~): 
-1 I ft sediment layer consisting of fission products and transuranic 
isotopes aL bmtom of tank; suggested uniform distribution of activiry in 
sludge layer. with likely higher concen.trarion in bottom 2 to 3 ft of tank; 
activity toyer. is dry and does nor contain hydrogenous materials to 
thennalize the neutrons generated within con tents of the tank: axial 
temperature profile measurements of 60 to 72 "F indicated presence of 
heat-generating wastes; dose rares vary from 4 rem/h at 10 ft above 
sludge layer to 265 R/h at top of sludge layer. increasing to -491 R/h at 
bottom of sludge layer: transuranic coment likely is present in fluorides; 
plutonium content of sludge is between 150 and 200 g. Cl 

In-rank samples (1976 and 1.988 : 5460 pCi/L 1- 129. 
7.470,000 pCi/L H-3 (estimated), <31 pCi/L total alpha. 
4910 pCi/L total bera20. 21 

Tank sludge (200l ): Am-241. Pu. Sr-90. Cs-137. The .ludge in the 
276-S-142 Hexone Storage Tank contains about four times the amount 
of radioactive material in ihe sludge in the 276-S-14 I Hexane Storage 
Tank.18 

ln.-tank samples (1976 and 1988 : 34,500 pCi/L 1-129, 
3.162,000 pCi/L H-3, 2,070.000 pCi/L total alpha, 
871.000 pCi/L total beta31, 21 

Tank. sludge (2001 l: Am-24l. Pu_ S.r-90. Cs-137. The sludge in the 
276-S- J 42 Hexane Stor.ige Tank contain~ about four times the amount 
of radioactive material in 1he sludge in the_ 76-S-141 Hexane Storage 
Tank.ts 
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132 gal tarry 
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bottomz:? 
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'BHI.Q 1173. Audizable Safery ll.Jwlysis fo r Surveillance and Maintenance o • the 241-CX Tank Sysrem. 
1BHJ-01018, E11vironmenral Resrororion Contractor Mana •ement Plan for Inactive MisceUaneous Underground Storage Tanks (/MUSTS). 
HW-31373. PUREX Chemic.ii Flmvsheer HW Nwnber 3 Chemical Deveiopmem Uni: Separations Technology Subsection Technical Sec Engineering 

Departme11t. 
4 DOE-RL-92- l 8, Semiworkr Pla11l Source Aggregate Area Managemem Study Repon_ 
~BH l-0 I 087. Preliminary Hawrd Classification for rhe 14 l-CX Tank System. 
6AR00227, "Disposition and fsolacion of Tanks _70-E-1. 270-W. 241-CX-70, 241-CX-71. and 241-CX- 2.'' 
7WHC-SD-DD-TI-034. Tank 241-CX-70 Was1e Removal Assessment. 
812712-PCL88-0 19. Analysis of Sludge Samples from Hoi Semiworks TaI!k CX-70. 
9SO-WM-SAR-003. Safety Arwlysis Report for 1he Deconramination and Decommissio11ing of the S1ro11tium Semiworks Complex. 
10WHC-SD-DD-Tl-071. Faciii,y Decommissioning Reponfor Tank -41-CX-70. 
11 WHC-SD-DD-n-058. Tank 241-CX-7 J Waste Cizarocteri:JJrion. 
12\VHC-SD-DD-SAD-001. Safety Evaluation for imerim Wasre Management Acriviries in Tank 241-CX-70, Tank 241-CX-71. and Ta11k 241-CX-72. 
13WHC-MR-Ol44. Plan and Approach for Completion of Decrmunissionin!:! of Smmrium Semiworks Plant. 
14\VHC-SD-DD-Tl-040, Tank 24/-CX.-72 Preliminary Wane Characieriz.acion. 
15\vHC-SD-CP-Tl-J 48, Radiological Evaluation of Hor Semi works Tank 141-CX-72. 

bgs = below ground surface. 
·pH = nomial paraffin hydrocarbon. 

PUREX = Pluronium-Uranium E.·uraction (Plant or process). 

Radiolo 
Constitu:· 
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Table 2-2. Summary Information for the 
CX Tank Farm System and Hexane Storage 

and Treatment Facility Tanks. (2 Pages) 

"WHC-SD-DD-TJ-051. An Estimation of the Radionuclide Coment of Twik 241-CX-72. 
11HW-52860. Standby Stau,s Repon Hor Semiworks Facility. 
18BHJ-O 1521. Evaluation of Alternatives for the Jmerim Stabiliuztion of 1he Hexane Tanks. 
19CCN 100786. "276-S-141/142 Hexone Stornge Tank Sludge Sampling Results.~ 
10 ARH-CD-685. Characreri-::.acion of the C,mrents of Organic Waste Stora ,e Tu11ks ~76-S-141 a11d 276-S-142. 
21WHC-SP-0350. He.:wr1e Remediatio11 Denumstration Plan for Tanks 276-S- /4! and 276-S-l 42. 
~B Hl-0 I 142. REDOX F aciliry Safety Analysis Repon. 
23DOE/RL-96-82. Hanford Fadlity Dangerous Wu.we Clos,,re Plan. 241-Z Treatment und Sw rage Tank.r. 
' 4H-2-4093. Hot Semiwork.r Process Pipillg P/a,1 A Cell. 
~H-2-4105, Hot Semiworks Engi11eering Flow Sketch. 
26H-2-4~35. Hot Semiworks Waste Line Bldg 201-C 10 TK-70. 
17H-:?-4010, Srron1iwn Semiworks & Viciniry Omside Unes Key Map. 
~ H-2-4420. Pim Plan Rot Semiworks Wasre Self-Cwu.:e11traror. 
::<JH-2-45 5. Sire Pw11 & Underground Pipi11,: Smmiium Paciliries. Hor Semiworks. 

REDOX 
TBP 

Reduction-Oxidation (Plant or process). 
tribucyl phosphate. 
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Figure 2-8 . 241 -CX-70 Storage Tank Construction Diagram. 
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1 Approximately 530,000 L (140,000 gal) of water were used to reduce the original waste volume 
2 of 38,986 L (10,300 gal) to 2,800 L (750 gal). This volume of waste remained in the 
3 241-CX-70 Storage Tank until December 20, 1991, at which time the waste was placed in 
4 approved containers and transferred to the 224-T Transuranic Assay Facility. As part of the 
5 1991 waste-removal activity, excavation to the top of the tank occurred. Plywood was used to 
6 shore up the excavation and was left in place fo11owing waste-removal activities. The shoring 
7 has collapsed and obscures the view of the tank. The tank currently is empty (BHI-01173) and is 
8 being managed under interim status. 

9 2.3.3.2 241-CX-71 Neutralization Tank 

10 This tank (Figure 2-9) was used from 1952 thorough 1957 for neutralizing 201-C Hot Semiworks 
11 process condensate, hot-shop sink, and condenser cooling water. The 241-CX-71 Neutralization 
12 Tank received process condensate from REDOX process operations and may have received 
13 decontamination flushed following the completion of PUREX process operations. The waste 
14 remaining in the 241-CX-71 Neutralization Tank contains process effluents that were passed 
15 through the tank to be neutralized by contact with a bed of limestone aggregate placed in the tank 
16 for this purpose. After the June 1957 decontamination flushes, the 241-CX-71 Neutralization 
17 Tank was taken out of service. The design capacity of the 241-CX-71 Neutralization Tank is 
18 14,000 L (3,800 gal) (BHI-01173). Grout currently caps the limestone aggregate (BHI-01018; 
19 WHC-MR-0144, Plan and Approach for Completion of Decommissioning of Strontium 
20 Semiworks Plant). This RCRA unit is being managed under interim status. 

21 2.3.3.3 241-CX-72 Storage Tank 

22 This tank (Figure 2-10) was used to study the concentration of waste generated from the 
23 Hot Semiworks Facility pilot studies. This tank was used for approximately 1 year in 1956, 
24 when 8,725 L (2,305 gal) of waste was transferred into the tank. Decontamination flushes from 
25 the Hot Semiworks Facility also might have been sent to the 241-CX-72 Storage Tank. The 
26 waste in the tank then was heated until enough liquid evaporated that it was nearly dry. The 
27 241-CX-72 Storage Tank remained idle from 1960 until it was taken out of service in 1967. 
28 In 1986, the 241-CX-72 Storage Tank was filled with 7.3 m (24 ft) of grout over a 3.4 m (11-ft) 
29 heel consisting of nonliquid mixed waste (BHI-01018, WHC-MR-0144) and decommissioned. 
30 Gamma spectroscopic, relative-axial neutron-flux profile, axial temperature profile, and axial 
31 dose-rate profile measurements were taken from a periphery drywell (see Table 2-2) to estimate 
32 the remaining radionuclide content (WHC-SD-CP-TI-148, Radiological Evaluation of Hot 
33 Semi-Works Tank214-CX-72). The design capacity of the 241-CX-72 Storage Tank is between 
34 7,600 and 8,700 L (2,000 and 2,300 gal) (BHI-01018, BHI-01173). This RCRA unit is being 
35 managed under interim status. 

36 The RCRA Part A Permit Application (Form 3) was revised in 1994 and submitted to Ecology as 
37 Revision 3 (WA7890008967). The CX Tank System tanks are classified as dangerous-waste 
38 tank TSD units with the following waste codes: 

39 • 241-CX-70 Storage Tank: "D002" (corrosive) because of sodium hydroxide, and "D007" 
40 and "WT02" ( dangerous toxic) because of chromium 

41 
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Figure 2-9. 241-CX-71 Neutralization Tank Construction Diagram. 
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Figure 2-10. 241-CX-72 Storage Tank Construction Diagram. 
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1 • 241-CX-71 Neutralization Tank: "WT-02" (dangerous toxic - state only) because of 
2 cyanides and nitrates 

3 • 241-CX-72 Storage Tank: "D002" (corrosive), "D004" (arsenic), "D005" (barium), 
4 "D006" (cadmium), "D007" (chromium), "D008" (lead), "D009" (mercury), "D010" 
5 (selenium), "D011 " (silver), "WC02" and "WT0l" (extremely hazardous toxic), and 
6 "WT02" (dangerous toxic - state only) because of cyanides and nitrates. 

7 2.3.4 Hexone Storage and Treatment Facility 

8 The HSTF is located in the southeast comer of the Hanford Site 200 West Area (Figure 2-11 ). 
9 The HSTF consisted of two 81,400 L (21,500-gal) belowgrade carbon-steel tanks (276-S-141 

10 and 276-S-142 Hexone Storage Tanks) (Figure 2-12), a distillation system, and railroad tank 
11 cars. The HSTF received liquid mixed waste from the REDOX Plant and possibly the Hot 
12 Semiworks Facility. The HSTF was used from 1951 through 1967 to store reagent-grade MIBK 
13 for makeup as solvent for the REDOX Plant. After 1967, the HSTF contained distiJled hexone, 
14 part or all of which had been used in the REDOX Plant. The 276-S-142 Hexone Storage Tank 
15 also contained NPH and TBP from a one-time campaign to separate americium, curium, and 
16 promethium from Shippingport reactor blanket fuel in 1966. Approximately 760 L (200 gal) of 
17 water were added to the 276-S-141 Hexone Storage Tank in 1988 (BHI-01018). 

18 The 276-S- l 42 Hex one Storage Tank received approximately 5,000 L (1,300 gal) of water in 
19 1967; 1,900 L (500 gal) in the mid-1970s; and 760 L (200 gal) in the mid-1980s. The combined 
20 storage design capacity of the 276-S-141 and 276-S-142 Hexone Storage Tanks is 163,000 L 
21 (43,000 gal) (BHI-01018). The treatment design capacity of the distillation system was 11,400 L 
22 (3,000 gal) of waste per day. 

23 The mixed waste was pumped from the 276-S-141 and 276-S-142 Hexane Storage Tanks 
24 through a distillation system to decrease the radioactivity of the waste. The distilled waste was 
25 sent to temporary storage in railroad tank cars (located within the HSTF) until transfers to an 
26 off site incinerator were completed in June 1992. The storage design capacity of the railroad tank 
27 cars was 152,000 L (40,000 gal). The railroad tank cars have been emptied, cleaned, and moved 
28 to another location. Three distillation vessels containing process residue have been sampled and 
29 are stored at the Hanford Site as mixed waste. 

30 Grout has been added to the tanks over a heel of tarry sludge (see Table 2-2). The tank was 
31 grouted in two pours in March 2002, with a colored grout layer containing the heel in the bottom 
32 layer and uncolored grout completely filling the remainder of the void space in each tank 
33 (BHI-01142, REDOX Facility Safety Analysis Report). 
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Figure 2-11. 276-S-141 and 276-S-142 Hexane Storage Tanks Location Map. 
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1 A RCRA Dangerous Waste Permit Application (Form 3) for the hexone tanks was submitted to 
2 Ecology in December 1987 (WA 7890008967). A RCRA closure plan for the tanks was 
3 submitted in November 1992 (DOE/RL-92-40). The tanks are regulated as dangerous-waste 
4 tank TSD units with waste codes "D00 l" (ignitability), "F003" (listed spent hexone solvent), and 
5 "WT02" (toxicity criteria). 

6 In April 2000, Ecology inspected the TSD unit encompassing the tanks. In May 2000, Ecology 
7 issued CCN 079387, "Notice of Correction for Stabilization of Hexone Storage and Treatment 
8 Facility," regarding their findings. The letter required that the hexone tanks be stabilized by 
9 removing all of the potential safety hazards posed to employees by no later than December 2001. 

10 It also required that the stabilization include removal or deactivation of the waste. If the tanks 
11 remain in place, provisions must be made for monitoring the tanks for oxygen and organic 
12 vapors and for intrusion of liquids. 

13 In May 2001, Ecology issued CCN 089928, "Notice of Correction for Stabilization of the 
14 Hexone Storage and Treatment Facility," which revised the deadline for stabilizing the bexone 
15 tanks to the end of February 2002. 

16 On December 13, 2001, Ecology approved grouting as the stabilization method for interim 
17 closure of the hexone storage tanks (CCN 095038, "Approval for Stabilization of the Hexone 
18 Storage and Treatment Facility"). Ecology stipulated that each tank be grouted in two pours. In 
19 March 2002, the tanks were filled with cement grout using the method authorized by Ecology for 
20 stabilization and to reduce flammability concerns associated with hexone vapors. In each tank, 
21 the first-pour grout covers the heel of waste with a distinctly colored grout. The first grout layer 
22 was allowed to solidify enough to introduce a cold joint between pours. After the first-pour 
23 grout solidified, the second layer of grout was poured into the tank. The second grout layer 
24 completely filled the tank's void space. The second pour consisted of uncolored grout that, in 
25 concert with the cold joint created between layers, provides a clear demarcation between the 
26 grout layers. The coloring and two-stage grouting processes facilitate closure of the tanks by 
27 separating the mixed-waste contents (tank bottom containing the heel and colored grout) from 
28 nonmixed-waste debris (upper tank and uncolored grout). The area is fenced off as a controlled 
29 access zone. 

30 Ecology also requested that a revised closure plan for the hexone storage tanks be prepared for 
31 inclusion in future modifications to the Hanford Site's RCRA Sitewide Permit 
32 (WA 7890008967). 
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1 3.0 INITIAL EVALUATION 

2 This chapter presents the results of previous characterization activities conducted for the 
3 200-IS-1 OU. Limited characterization of the pipeline systems has been completed to date. The 
4 information collected usually was obtained as part of previous investigations that focused on 
5 liquid-waste disposal sites. Current contaminant distribution in groundwater underlying the 
6 pipeline systems in the 200 Areas also is provided. 

7 For the CX Tank System and the Hexane Storage Tanks, information on contaminant inventory, 
8 effluent volume, and available sampling data is presented. This chapter contains information 
9 that will be used for portions of the RCRA TSD closure plans, including the nature and extent of 

10 contamination, facility description, and current RCRA interim-status groundwater-monitoring 
11 requirements. 

12 3.1 
13 

KNOWN AND SUSPECTED 
CONTAMINATION 

14 The estimated composition of the primary radionuclides and nonradiological constituents that 
15 potentially may have been released to the vadose zone at waste sites in the 200-IS-1 OU was 
16 obtained from numerous sources. The process operations and waste streams generated at the 
17 200 Areas facilities and handled by the structures associated with the 200-IS-1 OU are discussed 
18 in Chapter 2.0. Waste-source and inventory data for the process-waste pipeline systems are 
19 available from a number of sources, including the following: 

20 • WIDS 

21 • Aggregate area management study reports for the 200 Areas: 

22 - DOE/RL-92-05, B Plant Source Aggregate Area Management Study Report 
23 - DOE/RL-91-52, U Plant Source Aggregate Area Management Study Report 
24 - DOE/RL-92-04, PUREX Plant Source Aggregate Area Management Study Report 
25 - DOE/RL-91-60 
26 - DOE/RL-92-18 

27 • DOE/RL-98-28 

28 • DOE/RL-96-81 

29 • RPP-26744 

30 • TWINS database. 

31 The radionuclide and nonradiological waste inventory transferred or stored during active 
32 operations associated with the 200-IS-l OU was not fully documented in historical records. 
33 However, rough-order-of-magnitude estimates are provided in RPP-26744, DOE/RL-98-28, and 
34 WIDS, based on existing documentation. Additional sources of data regarding the composition 
35 of contaminants that were transferred through pipelines were obtained by reviewing analytical 
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I results for samples collected at the disposal sites (e.g., cribs, trenches, french drains, injection 
2 wells, ponds) that received the waste streams. AnalyticaJ results from disposal waste sites and 
3 inventory information, where available, indicate that primary constituents in many of the waste 
4 streams include Cs-137, Sr-90, uranium, plutonium, and nitrate (DOE/RL-96-81). 

5 3.2 MONITORING 

6 3.2.1 Environmental Monitoring 

7 Current activities at the Hanford Site focus on environmental cleanup. Before the recent cleanup 
8 efforts began, monitoring was performed across the Hanford Site to measure and evaluate 
9 long-tenn trends in the environmental accumulation of radioactive contamination. Risks 

10 associated with unacceptable levels of contamination typically were addressed by stabilizing the 
11 waste sites with soil, concrete, and/or gravel backfill to minimize impact on human health and 
12 the environment. 

13 Typically, the accumulation of radioactivity at liquid-waste disposal sites was evaluated through 
14 gathering and analyzing soil samples. Scintillation logging was commonly performed in 
15 boreholes adjacent to the liquid-waste disposal sites. The logs were used to determine the extent 
16 of radiological contamination in the subsurface; however, these logs are not quantitative and only 
17 generally indicate the presence of radiological contamination. Groundwater is monitored based 
18 on RCRA requirements and the objectives of the Hanford Site-wide groundwater-monitoring 
19 program. 

20 Currently, environmental monitoring at the Hanford Site consists of effluent monitoring, 
21 groundwater and vadose-zone monitoring, and environmental surveillance. The environmental 
22 surveillance is conducted for the following media: 

23 • Air 
24 • Surf ace water and sediments 
25 • Drinking water 
26 • Farm and farm products 
27 • Soil and vegetation 
28 • External radiation. 

29 Air, external radiation, soil, and vegetation are evaluated routinely in the 200 Areas as part of the 
30 Hanford Site Near-Facility and Environmental Monitoring Programs. Results of the 
31 Near-Facility and Environmental Monitoring Programs are presented in annual reports. The 
32 annual reports (e.g., PNNL-13230, Hanford Site Environmental Report for Calendar Year 1999; 
33 PNNL-13230, Appendix 2, Hanford Site Near-Facility Environmental Monitoring Data Report 
34 for Calendar Year 1999; PNNL-14687, Appendix 2, Hanford Site Near-Facility Environmental 
35 Monitoring Data Report for Calendar Year 2003; PNNL-15222, Hanford Site Environmental 
36 Report for Calendar Year 2004) contain some data applicable to the 200-IS-1 OU. 
37 PNNL-14687, Appendix 2; PNNL-13230, Appendix 2; and PNNL-15892, Appendix 2, Hanford 
38 Site Near-Facility Environmental Monitoring Data Report for Calendar Year 2005, focus on 
39 monitoring activities near facilities that have the potential to, or have, discharged, stored, or 
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1 disposed of radioactive or hazardous materials, including those facilities in the 200 Areas. 
2 PNNL-13230, PNNL-15222, and PNNL-15892, Hanford Site Environmental Report for 
3 Calendar Year 2005, cover the entire Hanford Site, including those areas not associated with 
4 operations (e.g., the 600 Area). These annual reports examine the resources associated with the 
5 Hanford Site, including the media listed in the previous paragraph. Results of monitoring 
6 pertinent to the 200-IS-1 OU waste sites are presented in thls chapter. The potential impacts of 
7 200-IS-1 OU waste-site contamination on human health and the environment also are discussed. 

8 Groundwater routinely is monitored site wide. More than 600 monitoring wells are sampled 
9 annually to characterize groundwater flow; groundwater contamination by metals, radionuclides, 

10 and nonradiological constituents; and the extent of contamination. Contaminated groundwater, 
11 ingestion risk, and dose also are assessed. Results of groundwater monitoring and remediation 
12 are presented in annual reports (e.g., PNNL-15670, PNNL-16346). The groundwater-monitoring 
13 reports also summarize vadose-zone characterization activities conducted on the Hanford Site as 
14 part of other projects. 

15 3.2.2 Groundwater-Monitoring Results 

16 The process-waste pipeline systems extend across a large portion of the 200 East and 200 West 
17 Areas. This section summarizes the groundwater-contaminant conditions associated with the 
18 200 Areas and vicinity underlying the 200-IS-1 OU pipeline systems, the CX Tank System and 
19 Hexone Storage Tanks. The information presented here primarily was taken from P~L-15670 
20 and PNNL-16346. The major radiological and nonradiological groundwater-contaminant plumes 
21 in the 200 Areas and vicinity are shown on Figure 3-1. 

22 Some of the source areas for these groundwater plumes have been identified as a result of the Rls 
23 completed for the soil-waste sites in the 200 Areas and the tank farms investigations. 
24 Characterization studies completed in conjunction with the groundwater OUs also have resulted 
25 in determination of additional sources for some plumes. The groundwater OUs have the primary 
26 responsibility for characterization of groundwater conditions and the identification and 
27 delineation of the contaminant plumes. 

28 The information presented in the following discussion provides an overview of the current 
29 delineation of primary-contaminant plumes in areas where the 200-IS-1 OU pipeline systems 
30 will be investigated and the impacts to groundwater assessed. This overview of groundwater 
31 conditions underlying the pipeline systems is provided to show the configuration of the primary 
32 plumes that have been identified beneath the Central Plateau. At this time, no relationship 
33 between the pipeline systems and any of the groundwater plumes has been identified. The 
34 information presented in this section will be used during the assessment of the potential impact 
35 to groundwater, if release locations in the soil are identified during the RI. 

36 
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Figure 3-1. Groundwaler Contarninanl Plume in the 200 East and 200 West Areas. 

(After PNNL-15670, Hanford Site Groundwater Monitoring for Fiscal Year 2005) 
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1 In the northern part of the 200 East Area and vicinity, contaminants identified in groundwater 
2 include tritium, uranium, I-129, Tc-99, Co-60, cyanide, Sr-90, Cs-137, Pu-239/240, and nitrate 
3 (PNNL-15670; PNNL-16346; and PNNL-14049, Data Quality Objectives Summary Report -
4 Designing a Groundwater Monitoring Network for the 200-BP-5 and 200-PO-l Operable Units). 
5 In the southern portion of the 200 East Area and to the south, contaminant plumes containing 
6 tritium, nitrate, 1-129, Sr-90, and Tc-99 have been identified. Other contaminants detected 
7 include arsenic, chromium, manganese, vanadium, Co-60, and cyanide (PNNL-14049; 
8 PNNL-15670; and DOE/RL-2003-04, Sampling and Analysis Plan for the 
9 200-PO-l Groundwater Operable Unit) . 

10 In the northern and central parts of the 200 West Area, contaminant groundwater plumes 
11 containing carbon tetrachloride, chloroform, trichloroethene, nitrate, chromium, fluoride, tritium, 
12 I-129, Tc-99, and uranium are present (PNNL-15670, PNNL-16346). In the southern portion of 
13 the 200 West Area, plumes containing Tc-99, uranium, tritium, 1-129, nitrate, and carbon 
14 tetrachloride have been delineated (PNNL-15670, PNNL-16346). Groundwater that exceeds 
15 drinking-water standards for Sr-90, trichloroethene, chloroform, chromium, cadmium, and 
16 arsenic also has been identified (PNNL-15670; PNNL-16346; and DOE/RL-92-76, Remedial 
17 Investigation/Feasibility Study Work Plan for the 200-UP-l Groundwater Operable Unit). 
18 Groundwater sampling results have shown the presence of volatile organic compounds, metals, 
19 anions, ammonium ion, ammonia, cyanide, sulfide, cresols, phenols, total petroleum 
20 hydrocarbons (TPH, kerosene range), beta emitters (C-14 and Se-79), alpha emitters (Np-237 
21 and Pa-231), and gamma emitters (Cs-137 and Co-60) in the 200 West Area (PNNL-15670, 
22 PNNL-16346, and DOE/RL-92-76). 

23 3.2.2.1 Primary Radiological Groundwater Contaminant Plumes 

24 Iodine-129 

25 Iodine contamination in groundwater is present in the 200 East Area and vicinity and has been 
26 delineated as a large continuous plume. The portion of this plume that is above the I-129 
27 drinking-water standard of 1 pCi/L extends to the northwest toward Gable Gap and to the 
28 southeast through the 200 East Area and into the 600 Area. The northeastern limit of this plume 
29 has not passed beyond Gable Gap (PNNL-15670, PNNL-16346). The southeastern limit of this 
30 plume extends beyond the boundary of the map presented in Figure 3-1. 

31 Three major I-129 plumes exist in the 200 West Area and vicinity. One plume originates from 
32 the U Plant area (near the 216-U-1/216-U-2 Cribs), and another plume originates· from the 
33 REDOX Plant area in the southern part of the 200 West Area. These plumes merge 
34 downgradient (generally to the east) and become indistinguishable. The portion of this combined 
35 plume exceeding an iodine concentration of 1 pCi/L extends to the east and northeast a total 
36 distance of -3.5 km. The third plume is in the vicinity of the Tank Farm WMA TX-TY and 
37 extends to the northeast. The portion of this plume that exceeds 1 pCi/L concentration now 
38 appears to extend to the 200 West Area boundary (PNNL-16346). 
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Strontium-90 

2 Three major, although fairly localized, Sr-90 groundwater plumes exist in the 200 East Area and 
3 vicinity that have resulted from unique discharges settings within the vadose zone 
4 (PNNL-15670, PNNL-16346). One very localized plume occurs near the 216-B-5 Injection Well 
5 in the central part of the 200 East Area, and another plume is located along the northeastern edge 
6 of Gable Mountain Pond, north of the 200 East Area. Both of these plumes have levels of Sr-90 
7 well above the drinking-water standard of 8.0 pCi/L. A third, small, plume has been identified 
8 near the 216-A-10 and 216-A-36B Cribs (south of the PUREX Plant) in the southeastern part of 
9 the 200 East Area. Only one monitoring well is located in this area with a Sr-90 level exceeding 

10 8.0 pCi/L (PNNL-15670, PNNL-16346). 

11 A fourth, very small, plume of Sr-90 is present in the 200 West Area, located south of the 
12 216-S-1/216-S-2 Cribs. The very small size of this plume again is based on only one monitoring 
13 well located in this area with a Sr-90 level exceeding 8.0 pCi/L (PNNL-15670, PNNL-16346). 

14 The localized distribution of Sr-90 is related to its low mobility. Mechanisms by which this 
15 radionuclide has reached groundwater are unique and include an unplanned release at Gable 
16 Mountain Pond, direct discharge of liquid waste streams to an injection well, and migration from 
17 a disposal site to an adjacent monitoring well and preferential vertical transport along the well 
18 casing. 

19 Technetium-99 

20 Technetium-99 plumes have been identified in two portions of the 200 East Area. A major 
21 plume extends from the vicinity of WMA B-BX-BY and the BY Cribs (located in the northern 
22 part of the 200 East Area) to the northwest toward Gable Gap. A significant portion of the 
23 plume that exceeds the drinking-water standard of 900 pCi/L is located north of the 200 East 
24 Area boundary. Technetium-99 has been detected at levels lower than 900 pCi/L north of Gable 
25 Gap, indicating that Tc-99 has moved north into, and through, Gable Gap (PNNL-15670, 
26 PNNL-16346). Along the eastern margin of the 200 East Area, two distinct small plumes occur 
27 in the vicinity of the A-AX WMA. One plume is located in the northern portion of the WMA 
28 and the other is situated near the southeast comer. 

29 Seven Tc-99 plumes with concentrations exceeding 900 pCi/L exist in the 200 West Area and 
30 vicinity. One large plume is present downgradient from the 216-U-1/216-U-2 Cribs, with two 
31 small plumes near WMA S-SX and one plume at WMA U. The plume located downgradient 
32 from the 216-U-1/216-U-2 Cribs extends ~1.5 to 2 km east into the 600 Area. The two small 
33 plumes at WMA S-SX consist of a northern plume, originating from the S Tank Farm, and a 
34 southeastern plume, originating from the SX Tank Farm. The plume at the WMA U originates 
35 from the U Tank Farm, and the downgradient extent of the plume is not known. The remaining 
36 three plumes in the 200 West Area consist of one plume located downgradient of WMA T and 
37 two small plumes located downgradient ofWMA TX-TY. The plume at WMA T extends from 
38 the east side of the WMA downgradient to the northeast. At WMA TX-TY, one very localized 
39 plume is present on the east side of the WMA, and one very localized plume is present at the 
40 south side of the WMA (PNNL-15670, PNNL-16346). 
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1 Tritium 

2 A large tritium groundwater plume emanates to the southeast from the 200 East Area at 
3 concentrations exceeding the drinking-water standard of 20,000 pCi/L (Figure 3-1 ). 

4 Another tritium plume extends from the southern part of the 200 West Area, near the REDOX 
5 Plant cribs, and extends ~5 km to the east and northeast into the 600 Area, approaching the 
6 200 East Area. Two primary portions of this plume currently exceed the drinking-water standard 
7 of 20,000 pCi/L. One of these exists over a small area extending ~550 m to the east-southeast 
8 from near the 216-S-25 Crib. 

9 Tritium contamination at levels exceeding 20,000 pCi/L are found in two plumes in the northern 
10 portion of the 200 West Area. One is a large plume extending northeast from waste-disposal 
11 facilities near WMAs T and TX-TY. Another small plume is located in the area immediately 
12 surrounding the State-Approved Land Disposal Site north of the 200 West Area (PNNL-15670, 
13 PNNL-16346). 

14 Uranium 

15 Four uranium plumes that exceed the drinking-water standard of 30 µg/L exist in the 200 East 
16 Area. One plume occurs as a narrow northwest-southeast band extending from WMA B-BX-BY 
17 to the northwest out of the 200 East Area. A small plume is located in the area immediately 
18 surrounding the southeastern end of the 216-B-62 Crib. The remaining two small plumes are 
19 located near the 216-B-5 Injection Well. One of these two plumes is located south of the 
20 216-B-5 Injection Well, immediately surrounding well 299-E28-6. The other plume is located in 
21 the area immediately surrounding the 216-B-5 Injection Well (PNNL-15670, PNNL-16346). 

22 Only one major uranium plume exists in the 200 West Area and vicinity that exceeds the 
23 drinking-water standard of 30 µg/L. This extensive plume is located downgradient from the 
24 216-U-1/216-U-2 Cribs and extends ~1.5 km to the east and northeast into the 600 Area. A few 
25 wells in the 200 West Area have, at times, had uranium levels that have exceeded 30 µg/L. One 
26 well (299-W23-4) is located downgradient from the 216-S-21 Crib. Another well (299-W18-21), 
27 located near the southwest comer of Low-Level Waste Management Area 4, had uranium levels 
28 just above the drinking-water standard in the past, although these levels have dropped below 
29 30 µg/L in recent sampling events. Well 299-Wl 1-37, located in the northeast part of the 
30 200 West Area, shows uranium levels exceeding 30 µg/L (PNNL-15670, PNNL-16346). 

31 3.2.2.2 Nonradiological Groundwater Contaminant Plumes 

32 Carbon Tetrachloride 

33 Carbon tetrachloride groundwater contamination is found at levels exceeding the drinking-water 
34 standard of 5 µg/L in most of the 200 West Area, extending as far as ~ 1 km east into the 
35 600 Area (Figure 3-1 ). The plume originated from waste-disposal sites associated with the 
36 Plutonium Finishing Plant, including the 216-Z Cribs and Trenches that received waste from the 
37 Plutonium Finishing Plant (PNNL-15670, PNNL-16346). 
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1 Trichloroethene 

2 Trichloroethene is found in a plume in the 200 West Area exceeding the drinking-water standard 
3 of 5 µg/L in the vicinity of the 200-UP-1 OU pump-and-treat system. The distribution of 
4 trichloroethene is different from that of carbon tetrachloride and is thought to have a local source 
5 near the U Plant. The main trichloroethene plume extends north and northeast from the vicinity 
6 of the 216-Z Cribs and Trenches, with the 216-Z-9 Trench likely being a primary origination 
7 source (PNNL-15670, PNNL-16346). 

8 Chromium 

9 Chromium is found in the southern and eastern portions of the 200 West Area in four regions 
10 where chromium has been detected at levels exceeding the drinking-water standard of 100 µg/L. 
11 One plume emanates from the southern part of WMA S-SX, with the SX Tank Farm as the 
12 source, and extends locally to the east-southeast of the WMA. Chromium concentrations in this 
13 plume are increasing, and the extent of the plume has been increasing. Another, small, plume is 
14 located at the 216-S- l O Pond and Ditch, based on results from one well (299-W26-7) where 
15 chromium concentrations exceed 100 µg/L. The well has since gone dry, so no further sampling 
16 is possible. The extent of the plume appears to be small and stable, because chromium 
17 concentrations in downgradient and side-gradient wells are low to nondetectable. A third, small, 
18 plume occurs in the vicinity of the 216-S-20 Crib, based on chromium concentrations that exceed 
19 100 µg/L in one well (299-W22-20) adjacent to the crib. The extent of this plume is not known, 
20 because no other downgradient monitoring wells are present in the immediate area. The fourth 
21 plume is located in the 600 Area, east and southeast of the 200 West Area, based on chromium 
22 concentrations that exceed 100 µg/L in one well (699-32-62) in this area. Chromium 
23 concentrations have declined slowly since this constituent was first analyzed at this well, and the 
24 sources and extent of this contamination are uncertain. 

25 In the northern part of the 200 West Area, chromium contamination is found at levels exceeding 
26 100 µg/L in the immediate vicinity of WMAs T and TX-TY. The chromium plume present at 
27 WMA T extends from the west and southwest part of the WMA to the area east of the WMA. 
28 Chromium was detected at levels above 100 µg/L in only two wells (299-W14-l l and 
29 299-W14-13) at WMA TX-TY, indicating that the chromium contamination is limited to the 
30 immediate area surrounding the two wells. Chromium at lower levels extends downgradient 
31 toward or past the perimeter of the 200 West Area (PNNL-15670, PNNL-16346). 

32 Nitrate 

33 A nitrate plume exceeding the drinking-water standard of 45 mg/L (maximum contaminant level 
34 expressed as the concentration of NO3 anion) originates in the 200 East Area and extends to the 
35 northwest toward Gable Gap and to the southeastern part of the 200 East Area (Figure 3-1). 
36 A second, small plume exceeding 45 mg/L is located along the northeastern edge of Gable 
37 Mountain Pond, north of the 200 East Area (PNNL-15670, PNNL-16346). 

38 Nitrate plumes are widespread throughout the 200 West Area and are thought to have originated 
39 from both the U Plant and the REDOX Plant disposal sites. One large plume exceeding 
40 45 mg/L, merged primarily from sources at the 216-U-1/216-U-2, 216- -8, and 216-U-12 Cribs, 
41 extends to the east and northeast of the 200 West Area a total distance of ~4 km. Multiple small 
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1 plumes exceeding 45 mg/L also are present. One plume is located in the immediate area 
2 surrounding well 299-W 19-43 in the 200-UP-1 OU pump-and-treat area. Another plume extends 
3 from the west and southwest of Low-Level Waste Management Area 4 to the eastern side 
4 (downgradient) of WMA U. Nitrate levels exceeding 45 mg/L occur in two small plumes 
5 associated with REDOX Plant disposal facilities, with one near the 216-S-20 Crib and another 
6 near the 216-S-25 Crib. The plume from the 216-S-25 Crib merges with another plume 
7 emanating from WMA S-SX (PNNL-15670, PNNL-16346). 

8 3.3 ECOLOGICAL INFORMATION 

9 This section discusses DOE/RL-2001-54, Central Plateau Ecological Evaluation, and the 
10 ongoing Central Plateau ecological risk assessment (SGW-32847, Reference Sites for the Central 
11 Plateau Ecological Risk Assessment, in work), which serve as the basis for ecological evaluation 
12 activities in the Central Plateau. It also summarizes existing 200-IS-1 OU-specific ecological 
13 sampling and analysis information. Results from the current ecological evaluations and existing 
14 data are considered in the analysis of impacts to human health and the environment for the 
15 200-IS-1 OU. 

16 3.3.1 Central Plateau Ecological Evaluation and 
17 Central Plateau Terrestrial Ecological Risk 
18 Assessment 

19 DOE/RL-2001-54 was prepared to support ecological evaluations under the RI/FS process for 
20 Central Plateau wa~te sites. DOE/RL-2001 -54 completes a screening-level ecological risk 
21 assessment for the Central Plateau in accordance with the eight-step EPA ecological 
22 risk-assessment process presented in EPN540/R-97/006, Ecological Risk Assessment Guidance 
23 for Superfund: Process for Designing and Conducting Ecological Risk Assessments (Interim 
24 Final). The first two steps of the process, the screening-level assessment, are presented in 
25 DOE/RL-2001-54. 

26 The document contains a compilation and evaluation of ecological sampling data that have been 
27 collected over many years from undisturbed and disturbed habitats in the Central Plateau. The 
28 ecological evaluation document helps answer questions about the ecological resources in the 
29 Central Plateau that are important to preserve and protect. The document also identifies 
30 ecological-data needs that can be addressed in future ecological-sampling activities on the 
31 Central Plateau. 

32 DOE/RL-2001-54 contains descriptions of the habitats in the Central Plateau, including sensitive 
33 habitats and the plants and animals that inhabit them. The document identifies potential species 
34 of concern, including threatened and endangered species and new-to-science species. A detailed 
35 survey of the Central Plateau was conducted in 2000 and 2001, and the results are incorporated 
36 into the ecological evaluation document. The information from the survey provides a detailed 
37 description of the ecological setting of the Central Plateau and augments the ecological 
38 information presented in this work plan. 
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1 Ecological evaluation of the Central Plateau has continued since the preparation and issue of 
2 DOE/RL-2001-54. An evaluation of the ecological risk and assessment of additional 
3 data-collection needs is presented in WMP-29253, Central Plateau Terrestrial Ecological Risk 
4 Assessment Data Quality Objects Summary Report - Phase III. Toe ecological-risk assessment, 
5 supported by the Central Plateau ecological DQO documents, is one of several being performed 
6 on the Hanford Site to ensure that ecological risks have been properly evaluated in support of 
7 remedial-action decision-making (WMP-20570, Central Plateau Terrestrial Ecological Risk 
8 Assessment Data Quality Objectives Summary Report - Phase 1; WMP-25493, Central Plateau 
9 Terrestrial Ecological Risk Assessment Data Quality Objectives Summary Report - Phase IT). 

10 The sampling and analysis requirements developed for the evaluation of ecological risk are 
11 specified in DOE/RL-2004-42, Central Plateau Terrestrial Ecological Sampling and Analysis 
12 Plan -Phase I; DOE/RL-2005-30, Central Plateau Terrestrial Ecological Sampling and 
13 Analysis Plan - Phase II; and DOE/RL-2006-27, Central Plateau Terrestrial Ecological 
14 Sampling and Analysis Plan - Phase III. 

15 3.3.2 200-1S-1 Operable Unit Specific Ecological Data 

16 Existing information pertaining to sampling of vegetation and biota in those areas associated 
17 with the pipeline systems is presented in this section. The available ecological data are 
18 considered in the discussion on potential impacts to human health and the environment, 
19 presented in Section 3.6. 

20 A 1994 field investigation of the 200-UP-2 OU (BHI-00033, Surface and Near Surface Field 
21 Investigation Data Summary Report for the 200-UP-2 Operable Unit), which was conducted in 
22 conjunction with the 200-UP-2 OU limited field investigation (DOE/RL-95-13, Limited Field 
23 Investigation for the 200-UP-2 Operable Unit), examined surface-soil contamination and uptake 
24 of radionuclides and metals by vegetation near a vitrified clay pipeline (now officially known as 
25 waste site 200-W-42 in the WIDS database) leading to the 216-U-8 Crib. Although this pipeline 
26 is not a 200-IS-1 OU waste site, the ecological data gathered from this investigation can be 
27 applied to other pipelines in the 200-IS-1 OU that exhibit the same or similar attributes. 

28 Vegetation samples were taken at the 216-U-8 Crib vitrified clay pipeline and analyzed for 
29 a series of metals and radionuclides. Analytical results for the radionuclides detected are listed 
30 in Table 3-1 can be found in BHI-00033, Appendix B. Radionuclides detected in vegetation 
31 samples near the 216-U-8 Crib vitrified clay pipeline included Cs-137, Pu-239/240, Tc-99, 
32 Th-232, total strontium, U-234, and U-238. 

33 In a 1999 sampling activity described in the Hanford Site environmental report (PNNL-13230), 
34 48 vegetation samples were collected in the 200 and 600 Areas. Vegetation samples were 
35 collected from one 200-IS-1 OU waste site, the 200-W-59 Diversion Box, under the Hanford Site 
36 Near-Facility Monitoring Program (e.g., PNNL-13230, Appendix 2). Toe vegetation samples 
37 were collected from station V021, located inside the 200-W-59 Diversion Box boundary. 
38 Vegetation concentrations of radionuclides for the V021 monitoring site are listed in Table 3-2. 
39 All vegetation samples contained radionuclide concentrations of less than 1.0 pCi/g. 

40 Investigative wildlife sampling has been conducted to monitor and track the effectiveness of 
41 measures designed to deter animal intrusion. Wildlife-related materials, including nests, 
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1 carcasses, and feces , have been collected as part of the integrated pest-management program or 
2 when encountered during a radiological survey. Samples are analyzed for radionuclides and/or 
3 other hazardous substances. In 2001 , five wildlife samples were submitted for analysis. The 
4 maximum radionuclide activities in 2001 were in mouse feces collected near the 
5 241-TX-155 Diversion Box (part of the 200-1S-1 OU) in the 200 West Area. Contaminants 
6 included Sr-89/90, Cs-137, Eu-154, Pu-238, and Pu-239/240 (PNNL-13910, Hanford Site 
7 Environmental Report for Calendar Year 2001). The number of animals found to be 
8 contaminated with radioactivity, their radioactivity levels, and the range of radionuclide 
9 activities were within historical levels (PNNL-13910). 

10 
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Table 3-1. Detectable Radionuclide Concentrations in Vegetation at the 216-U-8 Vitrified Clay Pipeline. 

BOBA...8 (U) 1.89 817 0.158 9.28 0.024 NA (U) NA NA 296 NA NA NA 328 0 .0554 0.0474 NA 0.209 

BOBFL9 NA 2.7 4,220 0.974 5.37 0.219 0.193 0.0708 0.234 2.66 117 0.185 NA 0.0425 1.380 0.198 0.189 0.193 0.752 

BOBFM0 NA 2.3 879 17.2 3.67 0.0643 NA 0.0228 0.(1686 1.44 49 . .5 0.1~2 NA NA 492(J) 0.324 0.299 NA 0.782 

BOBFMI NA 2.21 614 6.32 3.43 0.0463 NA (U) 0.0494 1.85 46.8 0.118 NA 0.037 426{1) 0.186 0.145 NA 0 .6 13 

BOBFM2 0.0414 2.02 24.8 0.579 5.29 0.0451 0.134 0.0239 0.0423 (U) 29.4 NA NA NA 10.4 (U) (U) 0.134 0 .1 26 

BOBFM3 (U) 2.61 35.4 0.611 3.58 0.0448 NA (U) 0.0479 (U) 28.7 NA 2.63 0.00774 I0(J) 0.08 (U) NA 0106 

Maximum 0.0414 2.7 4,220 17.2 9.28 0.219 0.193 0.0708 0.234 2.66 296 0.185 2.63 0.0425 1,380 0.324 0 .299 0.193 0.782 
0 

Minimum 0.0414 1.89 24.8 0.158 3.43 0.024 0.134 0.0228 0.0423 1.44 28 .7 0.118 2.63 0.0077 10 0.0554 0.0474 0 .134 0.106 0 
tn 

Avg. detectable 
0.0414 2 .3 1.098.4 4.307 5.1 0.0739 0.1635 0.0392 0.0884 2.0 94.6 0. 1517 2.63 0.0291 441.1 0 .1687 0.1701 0.1635 0.4313 ~ concentration 

*Contaminants of concern for 200-PW-2 Operable Unit (BHl-00033. Surface and Near-Surface Field Investigation Data Summary Reponfor the 200-UP-2 Operable Unit). 
I 

vJ N 
I Qualifiers: (U) = undetected. (J) = concentration is estimated, NA= not analyzed . 8 ..... 

N Undetected radionuclides: Cm-242. Cm-244. Cs-134. Co-60, Eu-1 52. Eu-154, Eu-155, 1-129, Na-22, Np-237, Pu-238, Ru-106, and U-235. N 
I ...... 

.p. 

~ 
< 
...... 
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Table 3-2. Vegetation Concentrations of Radionuclides for the 
V021 Monitoring Site Near the 200-W-59 Diversion Box. 

Antimony-125 1.5 E-02 

Cerium-144 5.9 E-02 

CobaJt-60 1.8 E-02 

Cesium-134 -1 .3 E-02 

Cesium-137 9.2 E-03 

Europium-152 3.7 E-02 

Europiurn-154 -1.7 E-02 

Europium-155 7.1 E-03 

Plutonium-238 6.4 E-03 

Plutoniurn-239/240 3.7 E-03 

Ruthenium-103 1.9 E-02 

Ruthenium-I 06 4.2 E-03 

Strontium-90 4.7 E-01 

Tin-113 -5.3 E-02 

Uraniurn-234 2.0 E-02 

Uranium-235 3.8 E-03 

Uranium-238 1.3 E-02 

Zinc-65 7.0 E-02 
Source: PNNL-13230, Appendix 2, Hanford Site Near-Facility Environmental 

Monitoring Data Report for Calendar Year 1999. 

2 Biological transport of contamination by deep rooting plants and burrowing animals is also a 
3 concern on the· Hanford Site. Contaminated soil and anthills were identified both north and south 
4 of 7rll Street and around the 241-ER-1 S 1 Diversion Box (part of the 200-IS-1 OU) in 
5 September 1998. 

6 3.4 
7 

NATURE AND EXTENT OF 
CONTAMINATION 

8 The following section describes the current assessment of the nature and extent of contamination 
9 associated with the 200-IS-l OU pipeline systems and the CX Tank System and Hexone Storage 

IO Tanks. A summary of the historical characterization data, indicating contaminant distribution, is 
11 presented. 
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1 3.4.1 Process-Waste Pipeline Systems 

2 A compilation and review of previously collected characterization data that was directed 
3 specifically to evaluating process-waste pipeline systems was undertaken for this work plan. 
4 Previous investigations primarily were focused on characterization of waste-disposal sites, but 
5 several of the studies included evaluations of the pipelines that connected to the waste sites. 
6 A listing of the documents that were reviewed and the characterization data found in the reports 
7 is summarized in tabular format and provided in Appendix D. This section provides additional 
8 details concerning the information presented in Appendix D and other data that were obtained 
9 from WIDS. 

10 3.4.2 Historical Sampling and Analysis of Pipelines 

11 The information presented in the following sections is organized and presented with reference to 
12 the process-waste pipeline bins. Discussions are differentiated between pipelines associated with 
13 the process facilities and those that are part of the tank-farm waste-transfer system. 

14 3.4.2.1 Process-Facility Pipeline Systems 

15 Limited existing characterization data were identified for the facility process-waste pipelines that 
16 are being evaluated under this work plan (pipelines in the 200-UW-1 OU are not included). At 
17 locations where unplanned releases or soil contamination zones (CZ) have been identified along 
18 a pipeline and are known or believed to be associated with a pipeline leak, no surface (soil or 
19 vegetation) samples have been collected and analyzed. No subsurface sampling or subsurface 
20 radiological-logging results were found to be directly related to any of the facility pipelines. 
21 Pipe interiors have not been radiologically surveyed, sampled, or viewed with remote video 
22 cameras (other than in the one instance, discussed in Section 3.4.3). 

23 No prior sampling and analysis information is available for the pipelines in two of the five 
24 facility process-waste-stream bins: Bin 1, the Process-Condensate, Process-Waste, and 
25 Chemical-Laboratory-Waste streams; and Bin 4, the Miscellaneous-Waste streams (see 
26 Appendix D, Table D-1). For the other three facility pipeline bins: Bin 2, Steam Condensate 
27 and Cooling Water; Bin 3, Chemical-Sewer Waste; and Bin 5, Tank/Scavenged Waste), 
28 available information is summarized below. 

29 At some locations where unplanned releases or soil CZs have been identified on the surface 
30 along a pipeline, and the release was known or believed to be caused by a pipeline leak, limited 
31 investigations have been conducted. Characterization activities generally have been restricted to 
32 surface radiological surveys, noting the maximum radiological-instrument counts and 
33 observations concerning the media contaminated (i.e., vegetation or soil). Soil CZs are 
34 contamination areas in which radioactive material exists within the top 15 cm (5.9 in.) of soil. 
35 To be designated a CZ, a direct radiological survey instrument reading has indicated 
36 contamination levels exceeded the appropriate "total" contamination levels identified in 
37 10 CFR 835, "Occupational Radiation Protection," Appendix D. The transferable contamination 
38 in the CZs do not exceed the appropriate removable levels defined in 10 CFR 835, Appendix D, 
39 In some cases, an estimate also is available concerning the volume of effluent or quantity of 
40 radiological material that may have been released into the soil. 
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1 The following sections summarize the existing characterization data identified for the pipeline 
2 structures and associated UPRs and/or CZs. Appendix A provides the sampling approach for 
3 process facility pipelines (UPRs and CZs) identified for Phase 1 characterization. 

4 3.4.2.1.1 Characterization Information for Bin 2 Stream Condensate and Cooling Water 
5 Pipelines 

6 Six pipelines in Bin 2, Steam Condensate and Cooling Water, have associated unplanned 
7 releases or CZs that have been identified along their paths and that are known or believed to be 
8 caused by leakage. 

9 Three small soil CZs are located above the 200-E-127-PL Pipeline that extends from the PUREX 
10 Plant to the 216-A-25 (Gable Mountain Pond) waste site. In the areas of the CZs, the pipeline 
11 consists of 91 or 107 cm (36- or 42-in. )-diameter corrugated metal. The depth below ground 
12 surface to bottom of the pipeline (i.e., invert depth) ranges from approximately 1.8 to 2.3 m (6 to 

13 7.5 ft) in the vicinity of the CZs. Little information is available about these CZs, except that 
14 records in WIDS indicate that radiologically contaminated tumbleweeds were present in these 
15 areas at one time. The three areas are outside and to the north of the 810 Gate. Currently they 
16 are surface stabilized. Two areas are posted as Contamination Areas, and the third is posted as 
17 an underground radioactive material area. 

18 Two CZs are located along the 200-E-113-PL Pipeline from the PUREX Plant to the 216-A-6 
19 and 216-A-30 Cribs. In the areas of the CZs, the pipeline consists of 41 cm (16-in.)-diameter 
20 steel. Depth of the pipeline below ground surface is uncertain. The larger CZ occupies an area 
21 of approximately 21 rn2 (230 ft2

) and is located further from the 216-A-30 Crib. The smaller CZ 
22 is only a few meters square and is next to the 216-A-42C Valve Box near the 216-A-30 Crib. 
23 Both areas are surface stabilized and posted as Contamination Areas. The wooden fence 
24 surrounding the area by the valve box is in disrepair. The maximum surface radiological survey 
25 count obtained for these two zones was 1,050 c/min beta/gamma in October 2000, measured on a 
26 tumbleweed growing in the CZ (Radiation Survey Report SS256115, Vegetation Growth Above 
27 Posted Pipeline Associated with 216-A-42C and 216-A-30 Crib). 

28 Three CZs are located along the 200-W-79-PL Pipeline from the 241-T- l 5 l Diversion Box to the 
29 216-T-36 Crib. In the areas of the CZs, this pipeline consists of 10 cm (4-in.)-diameter vitrified 
30 clay. The depth below ground surface to the bottom of the pipeline ranges from approximately 
31 2.4 to 3 m (8 to 9.5) ft in the vicinity of the CZs. The two CZ areas nearest the crib are roughly 
32 rectangular, while the third area is further from the crib and is irregular in shape. A portion of 
33 this third CZ is the result of contaminated vegetation built up along a fence, and this area is not 
34 considered related to the pipeline. The area of these CZs, including the unrelated lower portion, 
35 is approximately 1,600 m2 (17,000 ft2

). All three CZs are surface stabilized and posted as 
36 underground radioactive material areas. The maximum surface radiological survey count 
37 measured in these CZs was 80,100 c/min beta/gamma in August 1998, obtained from 
38 rabbitbrush. The ground surface and several anthills also were surveyed along portions of the 
39 pipeline in these CZs (Radiation Survey Report SS248978, Survey of Underground Transfer 
40 Lines). The instrument counts for the anthills were at background. The maximum ground 
41 surface reading was 4,100 c/min beta/gamma. 
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1 An approximately 460 m2 (5,000 ft2
), CZ (UPR-200-E-79) is located along the pipeline that 

2 extends from the 242-B Evaporator to the 207-B Retention Basin. In this area, the pipeline 
3 consists of 10 cm (4-in.)-diameter cast iron. Depth of the pipeline below ground surface is 
4 uncertain. The CZ was created when five leaks were detected in the pipeline in June 1953. The 
5 maximum surface radiological survey count for this CZ was 2,500 c/min (WIDS). It was 
6 estimated that approximately 10 Ci of mixed fission products were discharged into the soil in this 
7 CZ (RHO-CD-673, Handbook 200 Areas Waste Sites) . The area is surface stabilized and posted 
8 as a high-contamination area. 

9 Two unplanned release waste sites (UPR-200-E-80 and UPR-200-E-l) are located along the 
10 200-E-112-PL Pipeline. This pipeline extends from the 221-B Plant Canyon Building through 
11 the 241-B-154 Diversion Box to the 207-B Retention Basin. Both unplanned release waste sites 
12 are near the 221-B Canyon Building. In this area, the pipeline consists of 61 cm 
13 (24-in.)-diameter cast iron. Depth below ground surface to the bottom of the pipeline is 
14 estimated to be approximately 3 m (10 ft). According to WIDS, the first release, associated with 
15 UPR-200-E-80, occurred in June 1946 when the line failed. A portion of the ground surface 
16 above the line caved in and the dose rate measured at the surface was 400 rad/h. It was estimated 
17 that about 1 O Ci of fission products were released into the soil. A second release site, 
18 UPR-200-E-1, was identified in September 1946, located approximately 24 m (80 ft) from the 
19 1946 leak, and was assumed to have resulted from liquid migration from the June leak. Surface 
20 radiation survey results are not reported for this second leak, but WIDS indicates that the area 
21 was covered with enough soil to reduce surface contamination readings to 2 mrad/h. The area is 
22 posted with radiation warning signs. 

23 One CZ is has been identified along the 200-W-88-PL Pipeline between the 221-T Canyon 
24 Building and the 207-T Retention Basin. The CZ has an area of approximately 56 m2 (600 ft2

). 

25 In the area of this CZ, the pipeline consists of 61 cm (24-in.)-diameter vitrified clay. Depth of 
26 the pipeline below ground surface is uncertain. Although tumbleweeds have been known to 
27 grow in this CZ, WIDS indicates that no radiological survey data could be found to describe the 
28 conditions inside the posted area or when it was posted. The zone is adjacent to a manhole 
29 associated with the pipeline and is posted with an Underground Radioactive Material Area sign. 

30 3.4.2.1.2 Characterization Information for Bin 3 Chemical-Sewer-Waste Pipelines 

31 One pipeline in the Chemical-Sewer Waste bin has associated CZs along its length that are 
32 known to be caused by leaks. Three CZs are located along the 200-E-188-PL Pipeline that 
33 extends from B Plant to the 216-B-2 Ditches and the 216-B-63 Ditch. The pipeline consists of 
34 38 cm (15-in.)-diameter vitrified clay. The burial depth to the bottom of the pipeline varies 
35 along its length and is estimated to range from approximately 0.6 to 6 m (2 to 6.5 ft). All three 
36 CZs are surface stabilized and posted as Underground Radioactive Material Areas. The 
37 maximum surface radiological survey count for these CZs was 1,200 elm.in beta/gamma in 
38 August 2000, obtained for a tumbleweed fragment (Radiation Survey Report SS255613, Survey 
39 of Transfer Line Northeast of B Plant to 207-B). 

40 According to RHO-CD-1010, B Plant Chemical Sewer System Upgrade , and WHC-EP-0342, 
41 Addendum 6, B Plant Chemical Sewer Stream-Specific Report, pipeline leakage was 
42 documented in the 1970s and 1980s related to the 200-E-188-PL Pipeline and associated lines. 
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1 The leakage was discovered while excavating in the area. Based on subsequent leak testing, it 
2 was estimated that approximately 1.1 million Uday (300,000 gal/day) may have been leaking 
3 into the soil. The releases were assumed to be occurring primarily along the feeder and collector 
4 pipelines. Major portions of chemical-sewer-system pipelines were relined in 1985. 

5 3.4.2.1.3 Characterization Information for Bin 5 Tank/Scavenged-Waste Pipelines 

6 Two pipelines in the Tank/Scavenged-Waste bin have associated unplanned releases or CZs 
7 along them that are suspected to be caused by leaks. 

8 Two CZs are located along bends near the north end of the 200-E-114-PL Pipeline. This line 
9 extends from the BY Tank Farm to the BC Cribs and Trenches Area and to the 216-B-51 French 

10 Drain. In the area of the CZs, two 10 cm (4-in.)-diameter steel pipes comprise the line. The 
11 depth from ground surface to the bottom of the pipe is approximately 0.6 to 0.9 m (2 to 3 ft). 
12 The larger CZ is approximately 420 m2 (4,500 ft2) and is located near the connection from the 
13 main line to the 216-B-51 French Drain. The second CZ is at the next bend to the south along 
14 the line and is approximately 260 m2 (2,800 ft2

) in area. The maximum radiological survey 
15 count for these two zones was 8,050 c/min beta/gamma in October 2000, obtained for a 
16 tumbleweed (Radiation Survey Reports SS253960, Survey of B Plant Transfer Line; SS256142, 
17 Vegetation Growth in Posted CA Associated with UPR-200-E-144). A later survey in May 2002 
18 reported 72,500 c/min from an area in the second CZ (Radiation Survey Report SS261107, 
19 Assessment Survey in a Posted CA South of 12th Street). Both CZs are surface stabilized and 
20 posted as Underground Radioactive Material Areas. 

21 Another CZ (UPR-200-E-7) is located along the 200-E-195-PL Pipeline that extends from 
22 B Plant to the 216-B-9 Crib. WIDS indicates that this CZ was created when leakage in the 
23 pipeline led to a cave-in in 1954. The pipeline consists of 9 cm (3.5-in.)-diameter stainless steel. 
24 Depth of burial to the bottom of the pipe ranges from approximately 0.8 to 1.4 m (2. 7 to 
25 4.7 ft) bgs. An estimated 19,000 L (5,000 gal) of liquid leaked into the soil. The maximum 
26 surface dose rate observed was 1.7 rad./h within a 2.8 m2 (30 ft2

) area. While the cave-in was 
27 filled in and once was marked, its exact location no longer can be determined, according to 
28 WIDS. 

29 3.4.2.2 Characterization Information for Bin 6 Tank Farm Waste-Transfer Pipelines 

30 Pipeline failures both outside and inside of the tank farms have resulted in the release of 
31 high-activity waste streams into the soil. Many of these failures in the 200-IS-1 OU were 
32 reported in the period from 1945 through 1950, when direct-buried pipelines were used to 
33 transfer tank-farm waste. In most cases, the site was stabilized with gravel, asphalt, or shotcrete 
34 cover, and little characterization was undertaken. 

35 While there is little history of pipeline sampling and analysis, known releases of liquid wastes 
36 from pipelines and appurtenances are documented through unplanned-release reports. Each 
37 unplanned release has a formal report associated with it that is retrievable from WIDS. Tiris 
38 electronic database can be accessed over the Internet. 

39 The unplanned-release descriptions indicate that ground subsidence usually occurred over 
40 a failed line and that liquids were observed pooling or moving over the ground surface. With the 
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1 conversion to encasing transfer pipelines in covered concrete troughs, leaks to the soil column 
2 became less common. This design collected any liquid releases inside the encasement and 
3 drained the liquid to a downgradient diversion box and catch tank. 

4 A review of the WIDS database for 200-IS-1 OU unplanned releases associated with tank farms 
5 indicates that although extensive surface contamination has occurred, with the exception of a few 
6 unplanned releases (located inside the C and B-BX-BY Tank Farms and not associated with 
7 200-IS-1 OU), the volume of waste that has been released from the 200-IS-1 OU tank farm 
8 pipelines is a small fraction of the total volume of releases that have occurred in the tank farm 
9 system. 

10 In a few cases, follow-up site-characterization activities of unplanned releases were conducted 
11 and provide some idea of contamination and waste distribution. In addition, a few pipelines have 
12 been studied as part of the RI process in other OUs. Other than the information presented in the 
13 WIDS database and a few select studies, there has been little effort to further characterize 
14 unplanned releases or to understand pipeline contamination and releases. 

15 The following is a summary of unplanned releases that have had characterization work to better 
16 define the nature and extent of pipeline releases. 

17 • UPR-200-E-86 represents a 1969 pipeline leak assumed to be associated with a joint in 
18 the pipeline. Drilling in 1970 (ARH-1945, B Plant Ion Exchange Feed Line Leak) was 
19 conducted to determine the nature and extent of contaminant distribution following 
20 failure of a high-activity waste line. In 1971 and 1972, 14 shallow wells were drilled to 
21 assess the soils adjacent to and beneath UPR-200-E-86. Contamination was reported for 
22 three of these wells according to Metz, 1972, .. PSS Line Leak (Line No. 812)," and 
23 RHO-CD-673. Elevated readings for cesium in the soil were reported from 0.3 to 5.5 m 
24 (1 to 18 ft) bgs. One of the wells was terminated at 1.8 m (6 ft), because the driller 
25 encountered radiation. The leak was approximately 66,000 L ( 17,000 fal), containing 
26 25,000 Ci of Cs-137 and contaminating approximately 36 m3 (1 ,300 ft) of soil. The 
27 1972 study to define the extent of contamination found no contamination below 6 m 
28 (20 ft). The site is marked by concrete AC-540 marker posts at each comer. The WIDS 
29 database states that the surface has been covered with grout and is posted with 
30 Underground Radioactive Material Area signs. 

31 The unplanned releases have been identified that are associated with encased pipelines but that 
32 seem to result from root penetration into the encasement (UPR-600-20) or from test or swab 
33 nsers. 

34 • Characterization activities were conducted around the 241-EW-151 Vent Station in 1988 
35 when a routine quarterly survey detected contamination outside of an established 
36 contamination zone (80322-88-090, "Surface Contamination Investigation Report, 
37 Cross-Country Waste Transfer Line"). Laboratory analyses revealed 1,000 to 
38 230,000 pCi/g of Cs-137, while field instruments indicated 100 to 27,000 pCi/g of Sr-90 
39 in soil samples. Sagebrush samples contained 32 to 53 pCi/g of Cs-137 and 2,700 to 
40 37,000 pCi/g of Sr-90. A drilling program was undertaken to determine if the 
41 encac;;ement had leaked. Field investigations included two auger borings at each of four 
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1 selected sites. One of the boring pairs was drilled along the centerline to the top of the 
2 encasement. A second hole was offset to miss the encasement and was drilled to a depth 
3 below the encasement. Continuous split-spoon soil samples were taken and analyzed for 
4 radionuclides, but none were found. It was concluded that the encasement had not 
5 leaked, and that the roots of sagebrush growing next to the encasement had penetrated to 
6 the interior of the encasement. 

7 3.4.2.3 Characterization Information for Other Pipelines 

8 Other pipelines that were not included within the bin structure being used in this work plan have 
9 had investigations conducted. In particular, there are pipelines being addressed as part of the 

IO 200-UW-I OU that have had previous characterization activities conducted. UPR-200-W-163 
11 was identified in 1995 as a zone of contaminated vegetation growing along the vitrified clay 
12 pipeline connecting the 221-U Plant to the 216-U-8 Crib. Characterization activities above and 
13 next to the pipeline were undertaken as part of the 200-UP-2 OU. The field investigation was 
14 conducted in conjunction with the 200-UP-2 OU limited field investigation (DOE/RL-95-13) and 
15 examined the surf ace-soil contamination and uptake of radionuclides and metals by vegetation at 
16 the 216-U-8 Crib. As part of the limited field investigation, an integrity investigation was 
17 conducted to detennine the potential for the vitrified clay pipeline to have leaked, causing the 
18 soil contamination. The investigation consisted of surveying sections of pipeline with an in-line 
19 video camera and collecting 23 surface and near-surface soil samples to depths of 2 to 4 m (7 to 
20 12 ft) (these depths represent the approximate location of the top of the pipeline). The samples 
21 were collected between Beloit Avenue and the 216-U-8 Crib. The pipeline-integrity 
22 investigation showed that in the vitrified-clay section of the pipeline many of the joints were 
23 dislodged, allowing silty, sandy material to enter the pipeline. The degree of dislodgment varied 
24 from minor to very serious. The stainless-steel sections of the pipe were shown to be in excellent 
25 condition and the joints were sound. Surface-soil samples collected during the pipeline 
26 investigation typically showed background levels of activity for analyzed-for constituents. The 
27 highest levels of contamination were detected in the subsurface near the vitrified clay pipeline. 
28 However, many constituents were distributed throughout the 4 m (12-ft) depth being 
29 investigated. The data also indicated that minor lateral spreading had occurred (no more than 
30 1 to 2 m [3 to 5 ft]). The maximum concentrations detected were Am-241 , 426 pCi/g; Cs-137, 
31 49,100 pCi/g; Pu-239/240, 70.6 pCi/g; and Sr-90, 1,380 pCi/g. The highest strontium activity 
32 was detected in a vegetation sample. 

33 To date only one pipeline has been removed within the Central Plateau industrial area under 
34 CERCLA authority. This action involved removing approximately 305 linear m (1,000 ft) of 
35 15 cm (6-in.) vitrified clay pipe that comprises the 200-W-42 Pipeline. This pipeline carried 
36 process waste (Bin 1 waste stream) from the facility to the disposal cribs. The excavation of the 
37 pipeline was performed in two phases. Phase 1 included removal of the line from the 
38 216-U-12 Crib to the 216-U-8 Crib. In Phase 2, excavation proceeded from the 216-U-8 Crib to 
39 the 221-U Building. The removal of the 200-W-42 Pipeline commenced in January 2006 and 
40 stopped in September 2006. Results of the pipeline removal action included the following. 

41 • Little to no contamination was encountered during Phase 1. Contaminants detected 
42 included Cs-137 and uranium metal. 
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1 • Heavily contaminated areas from the 216-U-8 Crib to south of 16th Street were 
2 encountered in Phase 2. 

3 • Minor areas of contamination were encountered from north of 16th Street to the U Plant 
4 termination point. 

5 • One area along the pipeline showed extensive lateral contamination, with cesium, 
6 uranium, and nitrate being the major constituents present. 

7 • It was determined that sloping the excavation has two benefits. First, it allows personnel 
8 access, if needed, and second, it minimizes side-slope sloughing. 

9 • It was conc1uded that sampling should be performed as the project progresses. 

10 Experience gained during this removal action will be used in the field planning for Phase 1 of the 
11 200-IS-1 OU field work. 

12 3.4.3 Historical Sampling and Analysis for Pipeline 
13 Appurtenances 

14 The following sections summarize the historical characterization data that have been identified 
15 for pipeline-system appurtenances. Information for those appurtenances associated with 
16 process-facilities pipeline systems and data obtained for the tank-farm waste-transfer pipelines 
17 are differentiated and provided in separate sections. 

18 3.4.3.1 Characterization Information for Process-Facility Pipeline-System Appurtenances 

19 Historical sampling and analytical data for the process-facility pipeline-system appurtenances are 
20 limited. No prior sampling and analysis results were identified for appurtenances associated with 
21 three of the facilities-pipeline waste-stream bins: Bin 3, Chemical-Sewer Waste; Bin 4 
22 Miscellaneous Waste; and Bin 5, Tank/Scavenged Waste (see Appendix D, Table D-1). 

23 Characterization activities performed for Bin 1, Process Condensate, Process Waste, and 
24 Chemical-Laboratory Waste, waste-stream appurtenances consist of an evaluation conducted at 
25 the 200-W -59 Diversion Box in 197 6. This structure directed the flow of process waste via the 
26 241-Z-361 Settling Tank to the 216-Z-12 Crib. Four shallow wells (299-W-18-151, 
27 299-W-18-154, 299-W-18-155, and 299-W-18-156) were drilled in 1976 between the 
28 216-Z-12 Crib and the 200-W-59 Diversion Box to evaluate the near-surface soils. All of the 
29 wells showed plutonium contamination activity at approximately 5 m. The source of the 
30 contamination is thought to be unsealed joints of vitrified clay pipeline that extend from the 
31 south side of the diversion box to the crib. RHO-ST-21, Report on Plutonium Mining Activities 
32 at 216-Z-9 Enclosed Trench, states that engineering drawings did not specify seals to be used for 
33 the butted vitrified clay pipeline connections between the diversion box and the crib. The report 
34 also indicates that the vitrified clay pipeline sections were 3 m (10 ft) long. The log for 
35 well 299-W18-156 reported contamination at 5.3 to 5.5 m (17.5 to 18 ft) bgs. This well is 
36 approximately 3.7 m (12 ft) to the west of the 200-W-59 Diversion Box and is the closest of the 
37 four wells drilled. 
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1 Available information for Bin 2, Steam Condensate and Cooling Water, waste-stream 
2 appurtenances was obtained from DOE/RL-2003-11, Remedial Investigationfor the 
3 200-CW-5 U Pond/Z Ditches Cooling Water Group, the 200-CW-2 S Pond and Ditches Cooling 
4 Water Group, the 200-CW-4 T Pond and Ditches Cooling Water Group, and the 200-CS-1 Steam 
5 Condensate Group Operable Units. Interior sampling and analysis was performed for two 
6 pipelines that emptied into the Z Ditches, one pipeline from the 231-Z Plutonium Isolation 
7 Facility (200-W-125-PL Pipeline) and the other from the 234-5 Plutonium Finishing Plant (no 
8 WIDS pipeline site code defined at this time). As part of the investigation, in situ gamma 
9 measurements and smear samples were collected. The gamma meai;urements were collected by 

10 lowering a sodium-iodide gamma detector within 15 cm (6 in.) of the bottom of the selected 
11 manholes. The smear samples were obtained by affixing two smear pads on either side of a foam 
12 paintbrush that was attached to the end of an extendable metal pole. Swipes were made in both 
13 directions across the bottom of the pipe and manhole. The condition of each pipe was 
14 documented with a video camera. Air sampling and volatile-organic-compound and radiation 
15 monitoring were performed for the entire length of the investigation. 

16 The smear samples were analyzed for 17 radionuclides. In both instances, 14 radionuclides were 
17 undetected. For the pipeline from the 231-Z Plutonium Isolation Facility to the Z Ditches, 
18 23.5 pCi of Pu-238, 1,210 pCi of Pu-239, and 226 and 813 pCi of Am-241 were detected. For 
19 the pipeline from the 234-5 Plutonium Finishing Plant to the Z Ditches, 2.45 pCi of Pu-238, 
20 94.6 pCi of Pu-239, and 19.5 and 23.5 pCi of Am-241 were detected. 

21 3.4.3.2 Characterization Information for Tank-Farm Pipeline Appurtenances 

22 Diversion boxes and catch tanks also are associated with a number of unplanned releases. 
23 Significant opportunities exist for releases at these sites because of the operations required to 
24 change routings inside the box. Most of the unplanned releases actually are releases that occur 
25 when cover blocks are removed, which exposes the interior to winds and the atmosphere. Speck 
26 contamination is blown out and deposited on the ground surface. In some cases, equipment 
27 removed from a diversion box or catch tank spreads contamination to the ground. In a few cases, 
28 a failed jumper or misrouting of a jumper has flooded a diversion box or catch tank and resulted 
29 in a spill to the ground surface. In at least one instance a pipeline connection at the exterior of a 
30 diversion box failed (UPR-200-W-113), resulting in a spilJ to the subsurface. Several catch tanks 
31 have been replaced because of unspecified failures. As with pipeline releases, there has been 
32 limited characterization of unplanned releases associated with tank-farm appurtenances. The 
33 available information concerning those unplanned releases that have been identified and 
34 associated with tank farm diversion boxes and catch tanks is presented in Appendix D 
35 (Table D-2). 

36 3.4.4 Conceptual Contaminant-Distribution Models 
37 for Pipelines and Appurtenances 

38 Information pertaining to contaminant sources, release mechanisms, and transport media was 
39 considered during development of the conceptual contaminant-distribution models for pipelines 
40 and appurtenances. A conceptual contaminant-distribution model for encased and single-buried 
41 pipelines is provided in Figure 3-2. The conceptual contaminant distribution model for a 
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I waste-transfer diversion box and catch tank is provided in Figure 3-3. These models will support 
2 an evaluation of the potential risk to human health and the environment. The conceptual 
3 exposure-pathway model that indicates potential exposure routes and receptors is included with 
4 the discussion concerning potential impacts to human health and the environment in Section 3.6. 

5 

6 Figure 3-2. Conceptual Contaminant-Distribution Model for Buried Process-Waste Pipelines. 

7 

8 

Concrete Encased 
Multiple Pipelines 

/Swab Riser 

Encasement 
Vertical Joint 

Direct Buried 
Single Pipelines 

Low Porosity, Low Permeability Layara 

1. Pipeline leaks have occurred within some concrete encasements. Process liquids that arc released may accumulate and pool 
in the bonom of the enca~emcnt. 

2. Pipe connection location;; such a, joints and fittings are suscepiible to leakage. The rel.cases are characterized as low-volume 
leaks and most likely are attributed 10 fauhy or degraded seals, joints. or fittings. The effluent and contaminants move 
according to the permeability of surrounding soil · al various points of release. Low-mobility conuuninanL~ such as cesium 
and plutonium sorb near points of release. and concentrations decrease with depth. 

3. Fractures. cracks. and breaks are more prevalent in some pipelines such as those constructed of vitrified clay. Pipe breakage 
may have occurred in some cases as the result of loading and differential seuling of surrounding soils. Larger breaks where 
flow was under pressure may have resulted in release tha1 extend both above and below the pipe into surrounding soil. 

4 . Contamination extends above the pipeline to the surface in some places because of uptake by vegetarfon (or possible animal 
intrusion). 

5. Surficial dispersion of contaminants may occur around some swab risers. caused by veni releases or sampling activities. 

6. Mobile contaminants such as nitrate and tritium migrar.e with the moisture front to greater depths. 

7 Process fluids and comaminants may or may not impact groundwater, depending on the volume of releases. 
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l Figure 3-3. Conceptual Contaminant-Distribution Model for a Diversion Box and Catch Tank. 

2 

3 

Dtverslon Box & Catch Tan k 

r 

1. Leaks into the interior of the diversion box occur when jumper connections are changed or during a misrouting. Although most of the 
spill drains to the catch tank, some contamination remains on the interior floor or side of the box . 

2. During routing change outs or maintenance activities. cover blocks are removed. exposing the diversion box interior to the environment. 
Winds. remote-handling activities, and removal of equipment generate unplanned releases on the ground surface around the structure. 
This is the most common type of unplanned release at these structures and usually is stabilized with a cover of clean soil. Vegetation 
uptake or animal activities may remobilize the contamination. 

3. During a misrouting. in some cases, waste liquids fill the di version box and flow onto the ground around the structure. The liquid drnins 
into the soil, and contaminants are distributed a.ccording to respective distribution coefficient (K.i) values, chemistry of the solution, 
volume of the release. and soil characteristics. Relat1vely immobile contaminams such as plutonium and cesium remain clo. c to the 
point of release; mobile contaminants . uch as technetium-99 and nitrate migrate with the moisture front. This type of unplanned release 
'is very rare for these structures. The contaminated soil is covered with clean soil, shotcrcte, or asphalt. 

4. Pipe connections may fail at the diversion box ext.erior wall. Liquid is released LO the soil column below ground and flows away from 
the break. Depending on the volume of the release. liquid flow may induce localized ground subsidence, with contaminated liquids 
emerging at the ground surface or in the depression (not shown). Contaminants are retained in the soil column according to respective 
Ku values. chemistry of the solution. and soil characteristics. Immobile contaminants such as plutonium and ce. ium generally remain 
close to the point of release: mobile contaminants such as technetium-99 and nitrate migr.it.e with the moisture front. The area of surface 
contamination is covered with clean soil. shotcrete. asphalt. or other material. 

5. Failure at a pipe fitting. or failu.rc oft.he tank itself. leads to a Joss of waste to the subsurface. The volume of waste lost is assumed to be 
low, because most releases co catch tanks are assumed to be the sum of multiple jumper contents lost when routings were broken. 
Liquids move down through the soil column. while contaminants are rerained in the soil according to respective K,i values, chemistry of 
the solution. and soil characteristics. Relatively immobile contaminants such as plutonium and cesium remain close to the point of 
release; rnobi.le contaminants such as technctium-99 and nitrate migrate with the moisrure front. Thi s type of failure is rare. but several 
replacement catch ianks ha ve been installed ar diversion boxes. 

6. Surface releases around carch tank risers occur primarily when access to the tank i required for liquid-level measurement. sampling. or 
pumping. Opening the system to the environment allows vapors to escape or wind to mobili1..e contaminants in the riser. Sampling 
devices and pumps lowered into the tank to remove liquids entrain contaminants to the surface when removed, and contaminant are 
scattered by leaks. drips. or wind. Rarely. overflows at diversion box/catch tank pairs lead to relea.~e. throu gh catch tank risers. Liquids 
move down throu gh the soil column, while contaminants are retained in the soil according to respective K,i values and soil 
characteristics. Relatively immobile contaminant~ such as plutonium and cesium remain close to the point of release; mobile 
conraminants such as technctium-99 and nitrate migrate with the moisture front. Releases are covered with clean soil to prevent spread 
of the rndionuclides. 
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1 The following assumptions are included with the conceptual contaminant-distribution models for 
2 the process-waste pipelines and appurtenances. 

3 • Residual waste material inside pipelines and appurtenances, if present, may occur as 
4 scale, corrosion products, sludge, and/or sediment. Residual levels of contamination are 
5 expected to be related to the waste-stream characteristics and pipeline materials. Pipeline 
6 materials such as vitrified clay may have more readily sorbed waste-stream constituents. 

7 • The major COPCs are the radionuclides Cs-137, Sr-90, Pu-239/240, Tc-99, and tritium, 
8 and the nonradionuclides nitrate and uranium metal. 

9 • Contaminants such as Cs-137, Sr-90, and the plutonium isotopes have high distribution 
10 coefficients (~s) and therefore normally sorb strongly onto shallow-zone Hanford Site 
11 sediments. These less mobile contaminants should be detected near points of release in 
12 the vadose zone. Contaminants with low K<t values (e.g., nitrate, Tc-99, and tritium) are 
13 not readily adsorbed on soil particles and migrate to greater depth within the vadose zone. 

14 • Both vertical migration and lateral spreading of liquids and contaminants may have 
15 occurred into surrounding soil at release points. The extent of migration or spreading 
16 will be dependent on a number of factors, including volume of liquid released and local 
17 hydrogeologic conditions. 

18 • Mobile contaminants may or may not have reached groundwater. The volume of 
19 contaminated liquid that may have been released at points of leakage generally is 
20 unknown. For pipelines and appurtenances where inadvertent liquid releases to the 
21 surrounding soil have occurred, the contaminant distribution may be limited to the 
22 shallow-zone soil interval (i.e., the interval from the ground surface to a depth of 4.6 m 
23 [15 ft]) and could extend to a deeper depth. Liquid releases at pipeline-failure locations 
24 may display simple or complex concentration distributions within the impacted soil area, 
25 depending on the characteristics of the waste stream and physical composition and 
26 chemistry of the soil. 

27 3.4.5 CX Tank System 

28 Information is presented here that was compiled relating to sources of the waste managed in the 
29 CX Tanks, volume of waste managed, and available sampling and analyses results indicating 
30 contaminant distribution outside the tanks. Historical sampling results for the waste contained in 
31 the tanks is presented here and also summarized in Table 2-2. 

32 3.4.5.1 241-CX-70 Storage Tank Sources of Waste Contributions 

33 The 201-C Process Building, A cell, was reported as discharging waste to the 
34 241-CX-70 Storage Tank. According to HW-31373, PUREX Chemical Flowsheet HW 
35 Number 3 Chemical Development Unit Separations Technology Subsection Technical Sec 
36 Engineering Department, Figure 2, and Hanford Site drawings (i.e., H-2-4093, Hot Semiworks 
37 Process Piping Plan A Cell; H-2-4105, Hot Semiworks Engineering Flow Sketch; and H-2-4335, 
38 Hot Semiworks Waste Line Bldg 201-C to TK-70), the following equipment discharged waste 
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1 from A cell to the 241-CX-70 Storage Tank: steam transfer jets and piping that connected the 
2 scrubber, oxidizer, dissolver, feed makeup, waste-receiver tanks, and waste-concentrator 
3 centrifuge. 

4 3.4.5.1.1 Volume of Waste Managed 

5 According to HW-52860, Standby Status Report Hot Semiworks Facility, the total estimated 
6 effluent volume received was 95,000 L (25,000 gal) of non-neutralized REDOX process waste. 
7 However, in May 1974, the material-level measurements indicated that 4.3 m (14 ft) of liquid 
8 and sludge remained in the tank (AR00227, "Disposition and Isolation of Tanks 270-E-1, 
9 270-W, 241-CX-70, 241-CX-71, and 241-CX-72") . Based on the 197 4 material level reported, 

10 the 241-CX-70 Storage Tank contained approximately 11,000 L (2,900 gal) more volume than it 
11 reportedly received in 1957, for a total of 106,000 L (28,000 gal). 

12 3.4.5.1.2 Historical Sampling and Analysis 

13 Limited information is available to evaluate the nature and extent of potential contamination in 
l 4 the soil surrounding the 241-CX-70 Storage Tank. No information was identified regarding soil 
15 samples or radiological surveys for the vadose zone in the CX Tank area. Whether liquid might 
16 have been released into the soil column is unknown, but comparing liquid-level data in the tank 
17 from July 1974 to the data from a later date (not specified) indicated that the tank had not leaked. 

18 The 241-CX-70 Storage Tank was designed and constructed specifically for storing high-level 
19 process waste in support of the Hot Semiworks processes. In April 1976, analysis of the 
20 remaining sludge in the 241-CX-70 Storage Tank reported that fission products totaled 
21 approximately 4,300 Ci of Sr-90, 870 Ci of Cs-137, and 3.4 Ci transuranic content 
22 (SD-WM-SAR-003, Safety Analysis Report for the Decontamination and Decommissioning of 
23 the Strontium Semiworks Complex). 

24 Sludge-removal activities began in the summer of 1987 with the construction of a sluicing/ 
25 pumping system. Grab samples collected on August 17, 1988, showed alpha readings ranging 
26 from 390 to 690 nCi/g of filtered solids. The transuranic content of the sludge was 
27 approximately 50 nCi/g, with a pH of 13 in the liquid phase. Halogenated hydrocarbons were 
28 recorded at 0.0009 wt%. In addi6on, as reported in 12712-PCL88-019, Analysis of Sludge 
29 Samples from Hot Semiworks Tank CX-70, qualitative identification classified the organics as 
30 aliphatic amines or possibly aliphatic alcohol. The waste was removed later, and the tank is now 
31 empty. 

32 The groundwater gradient is indeterminate in most of the 200 East Area (see Figure 2-3), 
33 including the region surrounding the 241-CX-70 Storage Tank. Well 299-E27-5, located 
34 approximately 77 rn (253 ft) east of the 241-CX-70 Storage Tank, reported a depth to 
35 groundwater for March 2002 at 87 m (284 ft) bgs. The status of groundwater contamination near 
36 the 241-CX-70 Storage Tank is illustrated in Figure 3-1 (tank is not shown on figure). 
37 A groundwater plume containing I-129 at concentrations exceeding groundwater protection 
38 standards occupies a large portion of the 200 East Area and encompasses the waste site. 
39 Groundwater wells in the immediate area are sparse and provide limited analytical information. 
40 No historical analytical information is available for the nearest well, 299-E27-133 (see 
41 Figure 2-7), located 22 m (72 ft) from the tank. The 2004 groundwater-sampling records for 
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1 well 299-E24-8, located 63 m (210 ft) from the 241-CX-70 Storage Tank, reported 2.28 pCi/L 
2 gross alpha and 14.8 pCi/L gross beta. 

3 3.4.5.2 241-CX-71 Neutralization Tank Sources of Waste Contributions 

4 The 201-C Process Building hot shop routed condensate, coil, and condenser cooling waters 
5 containing low-level radioactivity waste from the hot sinks to the 241-CX-71 Neutralization 
6 Tank before discharging the waste to the 216-C-1 and 216-C-5 Cribs, according to 
7 WHC-SD-DD-TI-040, Tank 241-CX-72 Preliminary Waste Characterization, and Hanford Site 
8 Drawings H-2-4010, Strontium Semiworks & Vicinity Outside Lines Key Map; H-2-4420, Plot 
9 Plan Hot Semiworks Waste Self-Concentrator; and H-2-4535, Site Plan & Underground Piping 

10 Strontium Facilities, Hot Semiworks. 

11 3.4.5.2.1 Volume of Waste Managed 

12 The total estimated effluent volume received was approximately 33 million L (8.8 Mgal) of 
13 waste (AR00227). 

14 3.4.5.2.2 Historical Sampling and Analysis 

15 Limited information is available to evaluate the nature and extent of potential contamination in 
16 soil surrounding the 241-CX-71 Neutralization Tank. No information was available regarding 
17 soil samples or radiological surveys in the vadose zone in the CX Tank area. No leaks from the 
18 tank or connecting piping have been documented. 

19 The 241-CX-71 Neutralization Tank was designed and constructed for the neutralization of 
20 acidic low-level radioactive waste. This stainless-steel tank was in operation for less than 
21 3 years. Approximately "8.8 million gallons" of decontamination wastes may have passed 
22 through the tank (WHC, 1990, 201-C Strontium Semiworks Project Rebaseline, UE-003-90). 
23 As reported in WHC-SD-DD-SAD-001, Safety Evaluationfor Interim Waste Management 
24 Activities in Tank 241-CX-70, Tank 241-CX-71, and Tank 241-CX-72, it is estimated that waste 
25 discharged to the 241-CX-71 Neutralization Tank contained 2.46 x 10-8 g/L of plutonium; 
26 43,000 nCi/L of Sr-89/90; and 1,600 nCi/L of Cs-137. Several estimates have been made 
27 concerning the radionuclide inventory retained in the tank and the values have varied widely. 
28 The maximum inventory estimated included 6 Ci of plutonium and 6,000 Ci beta (BHI-01173). 

29 During October 1990, gas, liquid, and sludge samples were collected from the 
30 241-CX-71 Neutralization Tank. Extremely low concentrations of methyl ethyl ketone, 
31 xylene, and toluene ranging from 7 to 54 ppb were measured. Cyanide was measured in the 
32 sludge at 21 ppm. 

33 The groundwater gradient is indeterminate in most of the 200 East Area (see Figure 2-10), 
34 including the region surrounding the 241-CX-71 Neutralization Tank. Well 299-E27-5, located 
35 approximately 95 m (31 I ft) east of the 241-CX-71 Neutralization Tank, reported groundwater 
36 depth for March 2002 at 87 m (284 ft) bgs. The status of groundwater contamination near the 
37 241-CX-71 Neutralization Tank is illustrated in Figure 3-1 (tank is not shown on figure). A 
38 groundwater plume containing I-129 that exceeds groundwater-protection standards occupies a 
39 large portion of the 200 East Area and encompasses the waste site. Groundwater wells in the 
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1 area are sparse and provide limited analytical information. No analytical information is 
2 available for the nearest well, 299-E27-133, located approximately 10 m (33 ft) from the 
3 241-CX-71 Neutralization Tank (Figure 2-3). Well 299-E24-8, located 62 m (203 ft) from the 
4 tank, reported 2.28 pCi/L gross alpha and 14.8 pCi/L gross beta for samples collected in 2004. 

5 3.4.5.3 241-CX-72 Storage Tank Sources of Waste Contributions 

6 According to WHC-SD-DD-TI-040 and Hanford Site Drawings H-2-4093, H-2-4420, and 
7 H-2-4535, only the A and C cells in the 201-C Process Building discharged waste to the 
8 241-CX-72 Storage Tank. According to WHC-SD-CP-TI-148, the tank also may have been used 
9 for fluids from the decontamination of the Hot Semiworks after separations projects. 

10 Investigations of bumping phenomena were conducted in the tank (WHC-SD-CP-Tl-148). 

11 3.4.5.3.1 Volume of Waste Managed 

12 According to HW-52860, the estimated effluent volume received was 8,700 L (2,300 gal) of 
13 liquid waste. 

14 3.4.5.3.2 Historical Sampling and Analysis 

15 Limited information is available to evaluate the nature and extent of potential contamination in 
16 the soil surrounding the 241-CX-72 Storage Tank. No information was identified regarding soil 
17 samples or radiological surveys for the vadose zone in the area of the tank. Whether any effluent 
18 has leaked from the tank to the soil column is unknown, but the probability of contamination 
19 spread from this site is estimated to be zero to very low. The assumption that contaminant 
20 distribution outside the tank would be none to limited is consistent with the fact that the tank has 
21 double-wall construction (refer to Figure 2-10), only a relatively small volume of liquid waste 
22 originally was present in the tank for a short period of time, and the waste that was handled 
23 consisted of radionuclides that have low mobility in the soil. The tank received only 8,700 L 
24 (2,300 gal) of liquid waste (HW-52860) during its one year in use. Material-level measurements 
25 indicated that 188.0 cm (74 in.) of sludge and 2.5 cm (1 in.) of liquid were present in the tank in 
26 July 1974, and 193.0 cm (76 in.) of sludge and 2.5 cm (1 in.) ofliquid were present in 
27 November 1974. 

28 The 241-CX-72 Storage Tank was designed and constructed specifically for the concentration 
29 and terminal storage of waste from the pilot PUREX Plant studies. In the I 974 letter AR00227, 
30 sampling results for a clear, light-brown solution with a pH of 9.5 and a trace of solids were 
31 reported as follows: 

32 
33 
34 
35 

• Total plutonium: 
• Total uranium: 
• Sr-89/90: 
• Cs-137: 

1.13 X 10-8 g/ gal 
2.43 X lff3 g/gal 
4.33 mCi/g 
analysis performed, but not detected. 

36 In 1989, nondestructive assays were performed to evaluate the radiological content of the 
37 241-CX-72 Storage Tank. Three smears were collected from an agitator rod that was 
38 inadvertently removed from the tank. WHC-SD-CP-TI-148 reported alpha activity between 
39 2,000 and 8,000 d/min, gamma activity between 2.64 x 103 and 5.81 x 103 pCi, and a 
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1 beta-to-gamma ratio of 25: 1. The report concluded that the residual waste material contains 
2 150 to 200 g of plutonium. WHC-SD-DD-TI-051, An Estimation of the Radionuclide Content of 
3 Tank 241-CX-72, estimated that between 9,000 and 10,000 Ci of Cs-137 would be present, based 
4 on data presented in WHC-SD-CP-TI-148. The sludge never was removed from the tank. 

5 The groundwater gradient is indeterminate in most of the 200 East Area, including the region 
6 surrounding the 241-CX-72 Storage Tank. Well 299-E27-5, located approximately 59 m (193 ft) 
7 east of the 241-CX-72 Storage Tank, reported a depth to groundwater for March 2002 at 87 m 
8 (284 ft) bgs. The status of groundwater contamination in the area of the 241-CX-72 Storage 
9 Tank is illustrated in Figure 3-1 (tank is not shown). Reported groundwater concentrations of 

10 1-129 exceed groundwater-protection standards beneath the waste site. Groundwater wells in the 
11 area are sparse and provide limited analytical information. No analytical information is available 
12 for the nearest well, 299-E27-133, located approximately 43 m (141 ft) from the tank 
13 (Figure 2-3). Groundwater sampling results at well 299-E24-8, located 86 m (282 ft) away, 
14 showed 2.28 pCi/L gross alpha and 14.8 pCi/L gross beta in 2004. 

15 3.4.5.4 Path Forward for Tanks 241-CX-70, 241-CX-71, and 241-CX-72 

16 The 241-CX-70 Storage Tank and 241-CX-71 Neutralization Tank will be removed and clean 
17 closed. Waste characteristics of the remaining residue in the 241-CX-72 Storage Tank needs to 
18 be determined. A closure plan for the entire CX Tank System (241-CX-70, 241-CX-71, and 
19 241-CX-72) will be submitted. 

20 3.4.6 Hexone Storage and Treatment Facility 

21 Information is presented here that was compiled relating to sources of the waste managed in the 
22 276-S-141 and 276-S-142 Hexone Storage Tanks, the volume of waste managed, and available 
23 sampling and analyses results indicating contaminant distribution outside the tanks. 

24 3.4.6.1 276-S-141 Hexone Storage Tank Sources of Waste Contributions 

25 Essentially pure hexone waste was transferred to the 276-S-141 Hexone Storage Tank from the 
26 276-S Solvent Handling Facility (located to the south of the tank), as shown on Hanford Site 
27 Drawing H-2-5304, 276 Organic-Solvent Make-Up Storage Piping. The tank also received 
28 waste during decontamination of the REDOX Plant. 

29 3.4.6.1.1 Volume of Waste Managed 

30 The estimated volume of hexone received by the 276-S-141 Hexone Storage Tank was 
31 606,000 L (160,000 gal). This estimate is based on CCN 100786, .. 276-S-141/142 Hexone 
32 Storage Tank Sludge Sampling Results," which reported that 76,000 L (20,000 gal) of essentially 
33 pure hexone was discharged annually to the 276-S-141 Hexone Storage Tank. 
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1 3.4.6.1.2 Historical Sampling and Analysis 

2 Limited information is available to evaluate the nature and extent of potential contamination in 
3 soil surrounding the 276-S-141 Hexone Storage Tank. In April 1976, ARH-CD-639, Integrity of 
4 Tanks 276-S-141 and 276-S-142, reported the integrity of the tank as good. The tank's average 
5 wall thickness was 0.83 to 0.92 cm (0.327 to 0.363 in.). The only nearby location with reported 
6 soil-sampling data is monitoring well 299-W22-86, which was installed and completed in 2006 
7 and is located about 92 m (300 ft) west-northwest of the 276-S-141 Hexone Storage Tank. 

8 The tank was constructed specifically to store clean hexone. The tank was sampled three times, 
9 and the results were reported in ARH-CD-685, Characterization of the Contents of Organic 

10 Waste Storage Tanks 276-S-141 and 276-S-142; WHC-SP-0350, Hexane Remediation 
11 Demonstration Plan for Tanks 276-S-141 and 276-S-142; and BHI-01521, Evaluation of 
12 Alternatives for the Interim Stabilization of the Hexane Tanks. The 1976 analytical work 
13 characterized the material in the 276-S-141 and 276-S-142 Hexone Storage Tanks and included 
14 preliminary distillation tests (ARH-CD-685). The 1988 work obtained fully representative 
15 concentrations with the goal of determining a practical means for treating and disposing of the 
16 waste (WHC-SP-0350). The results reported in BHl-01521 are discussed below. The sampling 
17 results from these three activities are consistent with the operator-based knowledge of process 
18 information. 

19 The 1976 and 1988 sampling results indicated that the 276-S-141 Hexone Storage Tank 
20 contained the following: 

• Hexone: 
• Water: 
• Total alpha: 
• Total beta: 
• 1-129: 

98.4% 
1.6% 
<31 pCi/L 
4,910 pCi/L 
5,460 pCi/L 

21 
22 
23 
24 
25 
26 • Tritium: 7,470,000 pCi/L (estimate). 

27 Pumpable liquids were removed from the tank in 1991, after which it contained approximately 
28 950 L (250 gal) of residual tar-like sludge. The sludge was collected and analyzed in 
29 March 2001. The principal chemical components of the sludge were NPH, TBP, iron oxide, and 
30 hexone. The principal radionuclides were Am-141 . plutonium isotopes, Sr-90, and Cs-137 
31 (CCN 100786). 

32 The direction of groundwater flow (see Figure 2-4) in the vicinity of the 276-S-141 Hexone 
33 Storage Tank generally is west to east. Depth to water measured in May 2006 at the nearest 
34 well (299-W22-86, see Figure 2-11) was 71.3 m (234 ft) bgs. The status of groundwater 
35 contamination near the 276-S-141 Hexone Storage Tank is illustrated in Figure 3-1 (tank is 
36 not shown). No contaminant plumes have been delineated beneath this waste site. 
37 Groundwater-monitoring results for 2006 from well 299-W22-86, located about 92 m (302 ft) 
38 west of the 276-S-141 Hexone Storage Tank, showed up to 2,000 pCi/L of Tc-99, 10,700 pCi/L 
39 of tritium, and 1.39 pCi/g of U-238. 
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1 3.4.6.2 276-S-142 Hexone Storage Tank Sources of Waste Contributions 

2 According to Hanford Site Drawing H-2-5304, the 276-S-142 Hexane Storage Tanlc originally 
3 was used to store reagent-grade hexone from the 276-S Solvent handling Facility, located to the 
4 south of the tank. The tank also received waste during decontamination of the REDOX Plant. 
5 The tank later was used to store NPH and TBP during a one-time separations activity involving 
6 fuel from the Shippingport reactor (BHI-01018). 

7 3.4.6.2.1 Volume of Waste Managed 

8 The total estimated effluent volume received by the 276-S-142 Hexane Storage Tanlc was 
9 980,000 L (256,000 gal) of mainly reagent-grade hexone. This volume is based on the 

10 information in DOE/RL-96-82, Hanford Facility Dangerous Waste Closure Plan, 
11 241-Z Treatment and Storage Tanks, which reported that 61,000 L (16,000 gal) of hexane waste 
12 was discharged annually to the 276-S-142 Hexane Storage Tanlc. 

13 3.4.6.2.2 Historical Sampling and Analysis 

14 Limited information is available to evaluate the nature and extent of potential contamination in 
15 soil surrounding the 276-S-142 Hexone Storage Tank. ARH-CD-639 stated that the integrity of 
16 the tank is good. The tank' s average wall thickness was 0.89 to 0.91 cm (0.350 to 0.357 in.). 
17 The only nearby location with reported soil-sampling data is monitoring well 299-W22-86, 
18 which was installed and completed in 2006 and is located about 92 m (300 ft) west-northwest of 
19 the 276-S-142 Hexone Storage Tank. 

20 The tanlc was designed and constructed specifically to store clean hexone. The tank contents 
21 were sampled three times. The sampling results from these three activities are consistent with 
22 the operator knowledge of process information. The 1976 analytical work characterized the 
23 material in both tanlcs and included preliminary distillation tests (ARH-CD-685). The 1988 
24 analytical work obtained fully representative concentrations, with the goal of determining a 
25 practical means for treating and disposing of the waste (WHC-SP-0350). Results reported in 
26 BHI-01521 are presented below. 

27 The 1976 and 1988 sampling data indicated that the 276-S-142 Hexone Storage Tank contained 
28 the following: 

29 • 7,600 L (2,000 gal) of water 
30 • 53,000 L (14,000 gal) of the following mixture: 
3 1 - 60% hexane 
32 - 25.2% NPH 
33 - 12.6% TBP and 1.7% water 
34 - 380 L ( 100 gal) tarry sludge resting on the base of the tank. 

35 The radionuclide inventory in the liquid media consisted of the following: 

36 
37 
38 
39 

• Total alpha: 
• Total beta: 
• Iodine-129: 
• Tritium: 

2,070,000 pCi/L 
871 ,000 pCi/L 
34,500 pCi/L 
3,162,000 pCi/L (estimated). 
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1 After the pumpable liquids were removed from the tank in 1991, it contained approximately 
2 950 L (250 gal) of residual, tar-like sludge. The sludge was collected and analyzed in 
3 March 2001. The principal chemical components of the sludge were NPH, TBP, iron oxide, and 
4 hexone. The principal radionuclides were Am-141, plutonium isotopes, Sr-90, and Cs-137 
5 (CCN 100786). 

6 The direction of groundwater flow (see Figure 2-4) in the vicinity of the 276-S-142 Hexone 
7 Storage Tank generally is west to east. Depth to water measured in May 2006 at the nearest well 
8 (299-W22-86, see Figure 2-11) was 71.3 m (234 ft) bgs. The status of groundwater 
9 contamination near the 276-S-142 Hexone Storage Tank is illustrated in Figure 3-1 (tank is not 

10 shown). No contaminant plumes have been delineated beneath this waste site. An upgradient 
11 groundwater well, 299-W22-86, located about 92 m (302 ft) west-northwest of the 
12 276-S-142 Hexone Storage Tank, was sampled in 2006 and reported up to 2,000 pCi/L ofTc-99, 
13 10,700 pCi/L of tritium, and 1.39 pCi/g of U-238. 

14 3.4.6.2.3 Combined Hexone Storage Tank Sampling 

15 In March 2001. the 276-S-141 and 276-S-142 Hexone Storage Tanks were sampled, and the 
16 samples were analyzed in accordance with DOE/RL-2000-73, Rev. 0, Sampling and Analysis 
17 Plan for the 276-S-141/142 Hexane Tank Stabilization/Characterization Project. The sampling 
18 event included deploying a video camera into the tanks through the 0.61 m (2-ft)-diameter riser 
19 to visually survey the inside of the tank and guide the survey activities. Samples were collected 
20 through the 0.61 m (2-ft)-diameter riser and the 10 cm (4-in.)-diameter risers of each tank. 

21 The video survey showed that the volume of residual material in each tank was approximately 
22 494 L (130 gal). No free liquid was observed in either tank. The sludge appeared to be 
23 a uniform tar-like layer extending the length of the tank across the bottom with a dried, cracked 
24 crust. The sludge depth appeared to be approximately equal to the 8.25 cm (3.25-in.) diameter of 
25 the sample tool (beaker). 

26 The video survey showed both tanks to be structurally sound. The internal surfaces of the tanks 
27 appeared rusted, but had no apparent pits or voids. No evidence was present to suggest that 
28 either tank had leaked; however, no soil samples were taken from around the tanks. More details 
29 are provided in CCN 088368, "Hexone Tanks 276-S-141 and 142, VHS Videotape Notes." 

30 Analytical results for the sludge samples from the 276-S-141 and 276-S-142 Hexone Storage 
31 Tanks are presented in CCN 100786. CCN 100786, Table 2, contains results for sludge collected 
32 from the 276-S-141 Hexone Storage Tank; Table 3 contains results for sludge collected from the 
33 276-S-142 Hexone Storage Tank; and Table 4 summarizes the transuranic analytical results for 
34 both tanks. 

35 The sludge collected from the 276-S-141 and 276-S-142 Hexone Storage Tanks can be 
36 characterized as a dark-colored, mildly acidic phosphate tar. The pH of the sludge samples 
37 ranged from 3.2 to 4.8 (standard units). Sludge collected on the west ends of the tanks was less 
38 viscous, with densities of 0.97 and 0.91 g/mL for the 276-S-141 and 276-S-142 Hexone Storage 
39 Tanks, respectively. Sludge collected from the east ends of the tanks was more granular in 
40 texture, with densities of 1.21 and 1.20 g/mL for the 276-S-141 and 276-S-142 Hexone Storage 
41 Tanks, respectively. The pH of the sludge samples ranged from 3.2 to 4.8 (standard units) . The 
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1 principal chemical components of the sludge are NPH, TBP, iron oxide, and hexone. The 
2 principal radionuclides detected in the sludge samples are Am-141, plutonium isotopes, Sr-90, 
3 and Cs-137. The sludge in the 276-S-142 Hexone Storage Tank contains approximately four 
4 times the amount of radioactive material that is in the sludge in the 276-S- l 4 l Hexone Storage 
5 Tank. The estimated average amount of transuranic constituents in the 276-S-141 Tank sludge 
6 was calculated to be 14.1 nCi/g. In the 276-S-142 Tank sludge, transuranic constituents were 
7 estimated to consist of 58.9 nCi/g. 

8 3.4.6.2.4 Path Forward for the Hexone Storage Tanks 

9 The closure plan prepared for the 276-S-141 and 276-S-142 Hexone Storage Tanks 
10 (DOE/RL-92-40) will be amended (as needed) and used to complete the closure process for these 
11 tanks. The tanks will be removed, and the surrounding soil will be sampled and analyzed as 
12 described in DOE/RL-92-40 to verify RCRA clean closure and meet CERCLA site close-out 
13 requirements. 

14 3.5 
15 
16 

RCRA TREATMENT, STORAGE, AND 
DISPOSAL UNIT INTERIM-STATUS 
GROUNDWATER MONITORING 

17 Neither the CX Tank System nor the HSTF is involved in interim-status groundwater 
18 monitoring. Pertaining to the tank-farm waste-transfer pipeline system, the EPA, Ecology, and 
19 DOE agreed to implement a RCRA groundwater-monitoring system around the SST WMAs in 
20 accordance with the Tri-Party Agreement (Ecology et al., 1989a) Milestone M-024 and M-045 
21 series. RCRA groundwater-monitoring wells are located outside the WMA fencelines. The 
22 wells are intended to monitor groundwater contamination attributable within the entire WMA, 
23 but they not outside of these boundaries. 

24 3.6 
25 

POTENTIAL IMPACTS TO HUMAN 
HEALTH AND THE ENVIRONMENT 

26 This section presents the conceptual exposure model developed to identify potential impacts to 
27 human health and the environment from waste sites in the 200-IS-1 OU. Information pertaining 
28 to contaminant sources, release mechanisms, transport media, exposure routes, and receptors is 
29 discussed to develop a conceptual understanding of potential risks and exposure pathways. 
30 Assumptions concerning potential receptors are based on current and anticipated future use of 
31 land and groundwater. This information will be used to support an evaluation of potential human 
32 health and environmental risk in the RI/FS to be prepared following the investigation. 

33 3.6.1 Land and Groundwater Use 

34 Current and anticipated future uses for land and groundwater in the areas where the 200-IS-1 OU 
35 waste sites occur are discussed below. Land- and groundwater-use information is applied as 
36 appropriate in conjunction with the identification of potential exposure routes and receptors. 
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1 3.6.1.1 Current Land Use 

2 Current land-use activities associated with the 200 Areas and the Central Plateau are industrial in 
3 nature. The facilities located in the Central Plateau were built to process irradiated fuel from the 
4 plutonium production reactors in the 100 Areas. Most of the facilities directly associated with 
5 fuel reprocessing are inactive now and awaiting final disposition. The Plutonium Finishing Plant 
6 has encapsulated plutonium and currently is storing it. Several waste management facilities 
7 operate in the 200 Areas, including permanent waste-disposal facilities such as the 
8 Environmental Restoration Disposal Facility, Low-Level (radioactive waste) Burial Grounds, 
9 and a RCRA-pennitted, mixed-waste trench. Construction of tank-waste treatment facilities in 

10 the 200 Areas began in 2002, and the 200 East Area is the planned disposal location for the 
11 vitrified low-activity tank wastes. Other Federal agencies, such as the U.S. Department of the 
12 Navy, use the Hanford Site 200 East Area for disposal of TSO units. In addition, a commercial 
13 low-level radioactive-waste disposal facility currently is operated by US Ecology, Inc., on a 
14 100-acre tract of land at the southeast comer of the 200 East Area that is leased to the State of 
15 Washington. 

16 3.6.1.2 Anticipated Future Land Use 

17 The reasonably anticipated future land use for the 200 Areas is continued industrial activities for 
18 the foreseeable future. This land-use assumption is applied to the pathway and receptor 
19 considerations in risk calculations for the waste sites. 

20 3.6.1.3 Current Groundwater/Surface-Water Uses 

21 Groundwater in the 200 Areas currently is contaminated and is not withdrawn for beneficial 
22 uses. The Columbia River is the second largest river in the contiguous United States in terms of 
23 total flow and is the dominant surface-water body on the Hanford Site. The Columbia River is 
24 the principal source of drinking water for the Tri-Cities and the Hanford Site. Regionally, it also 
25 is used extensively for irrigation and for recreation, which includes fishing, hunting, boating, 
26 water skiing, diving, and swimming. 

27 3.6.1.4 Potential Future Groundwater/Surface-Water Uses 

28 Washington State cleanup regulations define groundwater as a "potential future source of 
29 drinking water" based on yield, natural quality, and pumpability (WAC 173-340-720[2], 
30 "Ground Water C1eanup Standards," "Potable Ground Water Defined"). Based on these 
3 I technical standards, groundwater underlying the 200 Areas may be considered a potential future 
32 drinking-water source. In addition, groundwater underlying the 200 Areas is hydraulically 
33 connected to groundwater systems that currently are used for drinking water and irrigation, and it 
34 ultimately discharges to the Columbia River. In accordance with 40 CFR 300, "National Oil and 
35 Hazardous Substances Pollution Contingency Plan," the goal is to restore the groundwater at the 
36 Hanford Site to maximum beneficial uses, if practicable. The groundwater-protection remedial 
37 action objective for the 200-IS-1 OU will be based on the WAC 173-340-720, "Ground Water 
38 Cleanup Standards," and 40 CFR 141, "National Primary Drinking Water Regulations." 

39 The first step in achieving surface water protection will be through protecting the groundwater 
40 pathway. However, where surface water protection standards (including standards described in 
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1 WAC 173-340-730, "Surface Water Cleanup Standards") are more stringent than the 
2 groundwater standards, protection of the Columbia River will be achieved by meeting the surface 
3 water standards at either a standard or conditional point of compliance for groundwater, as 
4 defined in WAC 173-340-720(8), "Ground Water Cleanup Standards," "Point of Compliance." 
5 It is anticipated that current uses of the Columbia River will continue in the future. 

6 3.6.2 Contaminant Sources and Release Mechanisms 

7 The primary sources of contamination for the process-waste pipeline systems are liquid waste 
8 releases to surrounding soils from tanks, lines, pits, diversion boxes, and associated structures. 
9 The waste generally was released to the vadose zone through unplanned releases (e.g., leaks). 

10 Releases to the environment from the primary contaminant sources have produced contaminated 
11 surface soils and subsurface soils beneath waste sites. These are secondary sources that can 
12 spread contaminants through the environment by infiltration, resuspension of contaminated soil, 
13 volatilization, biotic uptake, leaching, and external radiation. During the periods when 
14 unplanned releases to the environment occurred, the dominant mechanism of contaminant 
15 transport was infiltration. After a liquid release from a structure ceased, the liquids continued to 
16 move through the soil column for an undetermined period. Currently, the dominant mechanism 
17 of contaminant transport through the vadose zone is from residual effluent moisture and natural 
18 recharge. 

19 3.6.3 Potential Receptors 

20 Potential receptors (i.e., human and ecological) can be exposed to the affected media through 
21 several exposure pathways, including the following: 

22 • Ingestion of contaminated soils (including dust inhalation), sediments, or biota 
23 • Inhalation of contaminant dusts, vapors, or gases 
24 • Dermal contact with contaminated soils 
25 • Direct exposure to external gamma radiation in site soils and sediments. 
26 • Groundwater ingestion. 

27 Potential human receptors include current and future Site workers and Site visitors 
28 (i.e., occasional users). Under a restricted future-land-use scenario, site worker and visitor 
29 exposure pathways primarily would involve incidental soil and sediment ingestion, inhalation of 
30 contaminants, dermal contact with contaminated soils and sediments, and external gamma 
31 radiation (Figure 3-4 ). Under an unrestricted future-land-use scenario, exposure pathways also 
32 would include ingestion, inhalation, dermal contact, and external radiation from groundwater 
33 (Figure 3-4 ). Potential ecological receptors include terrestrial plants and animals inhabiting the 
34 site. Site biota exposures primarily would result from incidental soil and sediment ingestion, 
35 plant uptake, ingestion of contaminated plants or animals (e.g., grazing or predation), dermal 
36 contact with contaminated soils and sediments, and external gamma radiation. 

37 
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1 3.6.4 Potential lmpactr, 

2 Potential contaminant exposures and health impacts to humans depend largely on allowable land 
3 uses. The land use inside the core zone selected by the DOE is industrial (exclusive). Outside 
4 the core zone, the selected land use is conservation (mining). The DOE determined these 
5 land-use designations through the National Environmental Policy Act 1969 process; the 
6 designations are identified in DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan 
7 Environmental Impact Statement, and documented in 64 FR 61615, "Record of Decision: 
8 Hanford Comprehensive Land-Use Plan Environmental Impact Statement (HCP EIS)." Most of 
9 the 200-IS-1 OU is located in the core zone. 

10 Ecological receptors have been identified, and potential impacts to those receptors have been 
11 evaluated at waste sites in the 200 Areas (PNL-2253, Ecology of the 200 Area Plateau Waste 
12 Management Environs: A Status Report; WHC-SD-EN-TI-216, Vegetation Communities 
13 Associated with the JOO-Area and 200-Area Facilities on the Hanford Site). The vegetation 
14 cover on the Central Plateau is predominantly a rabbitbrush-cheatgrass and sagebrush-cheatgrass 
15 association with incidence of herbaceous and annual species. Many areas are disturbed and 
16 nonvegetated or sparsely vegetated with annuals and weedy species such as Russian thistle. 
17 Potential ecological-contaminant exposures at the waste sites are minimized because of past 
18 site-stabilization activities. DOE/RL-2001-54 presents a more recent evaluation of habitats on 
19 the Central Plateau and provides a screening-level risk assessment, including an evaluation of 
20 threatened and endangered and new-to-science species that may be associated with the Central 
21 Plateau. 

22 Existing characterization data and the proposed sampling and analysis activities (Phases 1 and 2) 
23 are expected to be sufficient to address potential impacts to human health and the environment. 
24 Results of the risk assessment will be presented in the RI report. 

25 3.7 
26 

DEVELOPMENT OF CONTAMINANTS OF 
CONCERN 

27 As part of the DQO process completed for process-waste pipeline systems (D&D-30262), a 
28 master list was prepared of all COPCs that could have been associated with the process-waste 
29 pipeline systems. This unconstrained or master list of COPCs was developed based on 
30 operational process information available for the facilities in the 200 Areas. This master list is 
31 presented in the DQO summary report (D&D-30262). The master constituent list was reduced 
32 by applying rationale to exclude those constituents that would not be needed for waste-site 
33 characterization. The exclusion rationale is presented below. In addition, based on waste-stream 
34 characteristics and the binning process developed in the DQO process, separate COPC lists were 
35 prepared for facility process-waste-stream pipelines and the tank-fann process-waste transfer 
36 lines. Although the waste streams share some common attributes and compositional similarities, 
37 separate lists were developed because of the sufficient differences and are presented here. 
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1 3.7.1 Use of Exclusion Rationale and Refinement of 
2 the Contaminants of Potential Concern 

3 The rationale used in the DQO summary report (D&D-30262) for the process waste pipeline 
4 systems to exclude selected constituents from the comprehensive master COPC list is presented 
5 below. The COPCs in the following categories were excluded from further consideration in 
6 development of the COPC list proposed for characterization activities: 

7 • Short-lived radionuclides 

8 • Radionuclides that constitute less than 1 percent of the fission-product inventory, and for 
9 which historical sampling indicates nondetection 

10 • Naturally occurring isotopes that were not created as a result of Hanford Site operations 

11 • Constituents with atomic mass numbers greater than 242, which represent less than 
12 1 percent of the actinide activities 

13 • Progeny radionuclides that build insignificant activities within 50 years, and/or for which 
14 parent/progeny relationships exist that permit progeny estimation 

15 • Chemicals that have no known carcinogenic or toxic effects 

16 • Constituents that have been diluted, neutralized, and/or decomposed by high volumes of 
17 water discharged and/or the presence of acids and bases 

18 • Chemicals that are unlikely to be present in toxic or high concentrations because of 
19 significant dilution during cooling water discharges 

20 • Chemicals that are not persistent in the environment. 

21 Because of known differences in process waste-stream attributes, separate COPC lists were 
22 developed for ( 1) the pipeline systems associated with those effluent wastes discharged from 
23 facilities to liquid-disposal waste sites and (2) the pipelines that handled process wastes sent to, 
24 transferred between, or transferred out of the tank farms. Comprehensive COPC lists were 
25 developed for both the facilities and the tank-farm waste-transfer pipelines to accommodate the 
26 diversity of waste-stream attributes associated with different stages of process operations. It was 
27 recognized that further refinement of these COPCs may be appropriate as characterization data 
28 become available. This project has elected to use general suite type analytical techniques, which 
29 yield results on many metal and organic compounds, providing a cost-effective approach for 
30 determining waste constituents. 

31 3. 7 .2 List of Contaminants of Potential Concern for 
32 Facilities Process-Waste Pipeline Systems 

33 Numerous characterization investigations have been conducted to date to determine contaminant 
34 levels at the process-waste disposal sites that received liquid effluent generated by the facilities 
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1 in the Central Plateau. The DQO process was conducted in conjunction with each of these 
2 waste-site investigations to determine the list of COPCs that would require analyses at these 
3 waste sites. For development of the 200-UR-l OU DQO summary report, the COPC lists that 
4 had been prepared for the liquid-waste disposal sites were compiled, reviewed, and refined into 
5 one comprehensive list. Because this comprehensive list encompasses the COPC evaluation 
6 process conducted for the process waste-stream-based OUs, it was determined to be well suited 
7 for use in evaluating process-waste pipeline systems. The pipeline systems have been in contact 
8 with the same waste streams received by the disposal sites. This COPC list encompasses all 
9 constituents that are considered the primary target analytes for the laboratory analysis needed to 

10 characterize the facilities process-waste pipeline systems. Several additional analytes have been 
11 included with the original list at the request of Ecology. The facilities process-waste pipeline 
12 systems COPC list is presented in Table 3-3. 

Table 3-3. Facilities Process-Waste Pipeline Systems Contaminants of 
Potential Concern. (2 Pages) 

Americium-241 Niobium-94• 

Carbon-14 Plutonium-238 

Cesium-137 Plutonium-239/240 

Cobalt-60 Strontium-90 

Europium-152 Technetium-99 
Europium-154 Tritium 

Europium-155 Uranium-233/234 

Neptunium-237 Uranium-235/236 

Nickel-63 Uranium-238 

Antimony Lead 

Arsenic Mercury 

Barium Nickel 

Beryllium Selenium 

Cadmium Silver 

Chromium Uranium 

Hexavalent Chromium Vanadium 

Copper Zinc 

Cyanide Nitrate/nitrite 

Fluoride Sulfate 

Acetone Halogenated hydrocarbons 

Acetonitrile Hexane 

Benzene Methyl ethyl ketone 

n-Butyl benzene Methyl isobutyl ketone (MIBK) 

1-Butanol (n-butyl alcohol) Perchloroethylene 

2-Butanone (MEK) Tetrahydrofuran 

Carbon tetrachloride Toluene 
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Table 3-3. Facilities Process-Waste Pipeline Systems Contaminants of 
Potential Concern. (2 Pages) 

Chlorobenzene I , I, I Trichloroethane (TCA) 

Cis-1,2-dichloroethylene 1, 1,2 Trichloroethane 

Cyclohexane Trans-1,2-dichlorotheylene 

1, 1-dichloroethane Tetrachloroethylene (PCE) 

1,2-dichloroethane Trichloroethylene (TCE) 

1, 1 -dichloroethylene Vinyl chloride 

Dichloromethane (methylene chloride) Xylene 

Ethylbenzene 

~\1j~~~~~-~~lJ~~£J}t~~lfi'jy~~~;~ .·~-~.~· .. ,~ ~-,~:••n•~C.ffit~~.;i.$1;~~ .~- ~~~:li.~~~ii(t~f¢d~f~ 
AMSCOb tributyl phosphate dilutant Normal paraffin hydrocarbon 

Cyclohexanone Polyaromatic hydrocarbons 

Diesel fueJ° Paint thinner 

Dodecane Phenol 

Hydraulic fluids (greases) 
PolychJorinated biphenyls (and associated World 
Health Organization congeners) e 

Kerosene Shell E-2342 (naphthalene and paraffin) 

Naphthylaminc Soltrol-170 (CwH22 to C6 to H34 ; purified kerosene) 

Dibutylphosphate* Tributyl phosphate and derivatives (mono, bi) 

Monobutylphosphate* Formate* 

Oxalate* Glycolate* 
*Added to lisl as requested by the Washington Stale Department of Ecology (chelators or extractants used in 

processes). 
a Contaminant of potential concern applicable to Plutonium Finishing Plant area only. 
h Allen Maintenance Supply Company Inc. 
c Analyzed as total petroleum hydrocarbons-diesel range; other total petroleum hydrocarbon analyses will include 

gasoline range. 
d Trademarks and registered trademarks are the property of their respective owners. All product names mentioned 

are listed for contaminant potential only; such listing does not imply ownership and does not constitute 
endorsement. 

e For polychlorinated biphenyls, 20 percent of analyses will include reporting congener concentrations. The 
specific congeners designated for analysis are identified in Appendix A, Table A-7. 

1 As presented in Chapter 2.0, waste-stream characteristics varied within and between facilities, 
2 depending on the stage or phase of the extraction or recovery process. Waste streams were 
3 generated as the result of both direct-process operations (i.e., plutonium and uranium extraction) 
4 and indirect noncontact operations (i.e., steam condensate and cooling water). Therefore, not all 
5 of the COPCs identified in this comprehensive list of constituents are assumed to occur in every 
6 waste stream handled by the facilities process-waste pipeline systems. As analytical data 
7 become available following the sampling and analysis of the pipeline systems, further refinement 
8 of the COPC list may be appropriate. Use of the existing characterization data available for the 
9 liquid-waste disposal-site soils, and newly obtained data for the associated pipelines, are seen as 

10 a means of focusing or further refining the radionuclide and nonradionuclide analyte lists. With 
11 the characterization of pipeline systems being performed using a phased approach, refinement of 
12 the COPC list will be evaluated as appropriate, based on available data. 
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1 3. 7 .3 List of Contaminants of Potential Concern for 
2 Tank Farms Process-Waste Pipeline Systems 

3 A separate DQO process has been completed that establishes the COPC list for residual process 
4 waste remaining in the SST tank farms following waste retrieval (RPP-23403, Single-Shell Tank 
5 Component Closure Data Quality Objectives). RPP-23403 was developed to ensure that 
6 appropriate data would be collected to support the component closure activities for all SSTs and 
7 to cover all sampling and analytical activities for that purpose. While RPP-23403 did not 
8 address soil sampling and analysis or any characterization actions associated with ancillary 
9 equipment, it did develop a comprehensive approach based on the use of analytical methods to 

10 ensure that the wide range of constituents potentially present in SSTs would be addressed. The 
11 approach used in RPP-23403 for identification of COPCs and determination of analytical 
12 requirements was incorporated into the DQO process completed for the process waste-transfer 
13 pipeline systems associated with the tank farms. 

14 This strategy identifies specific or "primary" constituents (03-ED-009, "Hanford Facility 
15 Dangerous Waste Part A Permit Application Form 3, Revision 8, for the Single-Shell Tank 
16 (SST) System," Attachment: Hanford Facility Dangerous Waste Part A Permit Application 
17 Form 3, Revision 8for the Single-Shell Tank System; and underlying hazardous constituents and 
18 radionuclides from IO CFR 61.55, "Licensing Requirements for Land Disposal of Radioactive 
19 Waste," "Waste Classification") for analyses performed by selected analytical methods. 
20 Development of this primary constituent list is correlative in purpose and use to the COPC list 
21 that was prepared for the facilities process-waste pipeline systems. RPP-23403 also includes a 
22 strategy for reporting secondary constituents. Primary radionuclide, inorganic, and organic 
23 constituents identified for the tank-farm process-waste pipeline systems are presented in 
24 Table 3-4. In addition, dioxin-like polychlorinated biphenyl congeners will be analyzed using 
25 EPA Method 1668 (EPN821/R-00/002, Method 1668, Revision A: Chlorinated Biphenyl 
26 Congeners in Water, Soil, Sediment and Tissue by HRGCIHRMS) on 20 percent of the samples 
27 per the test described in Appendix A. Not all of these constituents are assumed to occur in every 
28 waste stream handled by the tank-farm process-waste transfer pipelines. As analytical data 
29 gathered through the sampling and analysis of tanks and pipelines become available, further 
30 refinement of these analyte lists may be appropriate. Use of these characterization data as they 
31 become available is seen as a possible means of focusing or further reducing these analyte lists. 

32 

Antimony-125 Nickel-63 

Americium-241 Plutonium-238 

Carbon-14 Plutonium-239/240 

Cesium-137 Plutoniurn-241 

Cobalt-60 Selenium-79 

Curium-242 Strontium-90 

Curiurn-243 Technetium-99 

Curium-244 Thorium-228 

Europium-152 Thorium-230 

Europium-154 Thorium-232 

3-40 



DOE/RL-2002-14 REV 1 

Table 3-4. Tanlc-Farms Process-Waste Pipeline Systems Constituents List. (3 Pages) 
Europium-155 Tin-126 

Neptunium-237 Tritium 

Nickel-63 Uranium-23 3/234 

Iodine-129 Uranium-235/236 

Neptunium-23 7 Uranium-238 

Aluminum Manganese 

Antimony Mercury 

Arsenic Molybdenum 

Barium Nickel 

Bt!ryllium Selenium 

Cadmium Silver 

Chromium Ill/ Chromium (total) Strontium 

Cobalt Thallium 

Copper Uranium 

Hexavalent Chromium Vanadium 

Iron Zinc 

Lead 

Acetate Nitrite 

Cyanide (includes ferrocyanide) Nitrogen in nitrate/nitrite 

Fluoride Oxalate 

Formate Sulfide 

Ammonia (NH3) or ammonium (NH4) Nitrite 

Chloride Nitrogen in nitrate/nitrite 

Cyanide (includes ferrocyanide) Sulfate 

Fluoride Sulfide 

Nitrate 

Acetone 1,1,l-Trichloroethane (TCA) 

Benzene 1, 1,2-Trichloroethane 

Carbon disulfide Tetrachloroethane; 1, 1.2.2-

Carbon tetrachloride Tetrachloroethene; 1,1,2.2- (PCE) 

Ch lorobenzene Toluene 

Chloroform (trichloromethane) trichloro-1 ,2.2-trifluoroethane; 1, 1,2-

1,2-Dichloroethane Butanol; n- (n-butyl alcohol) 

1, 1-Dichloroethylene lsobutyl alcohol 0sobutanol) 

Dichloromethane (methylene chloride) methylphenol; 2,6-Bis(tert-butyl)-4-
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Table 3-4. Tank-Farms Process-Waste Pipeline Systems Constituents List. (3 Pages) 
Dichloropropene; 1,3,- (trans-) Trichloroethylene (TCE) 

Ethyl acetate Trichlorofluoromethane 

Ethyl ether Vinyl chloride 

Ethyl benzene Xylenes 

Methyl isobutyl ketone (MIBK hexane) Xylene; m-

Methyl ethyl ketone (MEK) Xylene; o-

Nitropropane; 2- Xylene; p-

~ ~l&i1:~:§:;~~)~~~"~ ¥.:~~fi•w1.:oji~l,;·:~:~S~I~~F~f~~~:~~iWt~:}!~~~:~~ 
Acrylic acid* Nitrophenol ; o-

Acetonitrile* Nitroso-di-n-propylarnine; N-

Cyclohexanone 1,2,4 - Trichlorobenzene 

Hexachloroethanc Nitrosomorpholinc; N-

Acenaphthene Pyrene 

Bis-2-ethylhexyl phthalate (Dioctylphthalate) Pyridine 

Butylbenzylphthalate Trichlorophenol; 2,4,5-

Butadiene; 1,3-* Trichlorophenol; 2,4,6-

Chlorophenol; 2- Tributyl phosphate 

Cresol; m + p (3- and 4-Methylphenol) Dibutyl phosphate* 

Cresol; o- (2-Methylphenol) Monobutyl phosphate* 

Cresylic acid (cresol, mixed isomers) Benzo (a) anthracene* 

Dibutylphthalate (Di-n-butylphthalate) Benzo (b) fluorathene* 

Di-n-octylphthalate Benzo (k) fluorathene* 

Dichlorobenzene; 1,2- ( ortho-) Benzo (a) pyrene* 

Dinitrotoluene; 2,4- Chrysene* 

Ethmcyethanol; 2- Dibenzo (ab) anthracene* 

Fluoranthene lndeno (123-cd) pyrene* 

Hexachlorobutadicne Aroclor 1016 • 

methylphenol; 4-Chloro-3- (p-Chloro-m-cresol) Aroclor 1221 

Naphthalene Aroclor 1232 

n-nitrosomethyl amine* Aroclor 1242 

n-nitrosomethylethyl amine* Aroclor 1248 

Trimethylarnine* Aroclor 1254 

Nitro benzene Aroclor 1260 
. . 

*Add1t1onal analyte added as requested by the Washmgton State Deparunent of Ecology (consutuent detected m tank vapor 
samples). 

• Aroclor is an expired trademark. 

3-42 



1 

2 4.1 
3 
4 

DOE/RL-2002-14 REV 1 

4.0 WORK PLAN APPROACH AND RATIONALE 

SUMMARY OF DATA QUALITY 
OBJECTIVES PROCESSES FOR THE 
200-IS-1 OPERABLE UNIT 

5 The RI needs for assessing potential human-health and environmental impacts from the 
6 process-waste pipeline systems in the 200-IS-1 OU were developed in accordance with 
7 EP N600/R-96/055, Guidance for Data Quality Objectives Process, EPA QNG-4. This 
8 guidance has since been superseded by EPN240/B-06/001, Guidance on Systematic Planning 
9 Using the Data Quality Objectives Process, EPA QNG-4. The DQO process is a seven-step 

10 planning approach used to develop data-collection strategies consistent with data uses and needs. 
11 Additional data needs to support the assessment of potential ecological impacts are being 
12 evaluated through a separate Central Plateau Ecological Risk DQO process (WMP-20570, 
13 WMP-25493, and WMP-29253). 

14 The DQO process for the 200-IS-1 OU was implemented by a team of subject-matter experts 
15 who contributed to the development of the characterization and data-gathering approach outlined 
16 in the 200-IS-1 OU DQO summary report (D&D-30262). The participants provided input on 
17 project objectives, regulatory issues, operational history, and the sampling and analysis 
18 approach. The DQO process and the involvement of the team of experts and decision makers 
19 provide a high degree of confidence that the key information and data-collection requirements 
20 are identified in support of remedial decisions concerning the 200-IS-1 OU. 

21 In the DQO process, it was recognized that the technical and regulatory approach would need to 
22 include requirements for both (1) the pipelines associated with process-operations facilities and 
23 liquid-waste disposal sites and (2) the tank-farm pipelines, diversion boxes, and associated waste 
24 sites located outside of the WMAs that are part of the SST and DST waste-transfer infrastructure. 
25 Addressing both of these groups of pipelines and related structures resulted in the development 
26 of separate lists for COPCs (discussed in Chapter 3.0), tailored characterization strategies 
27 specific to each group, and a comprehensive integrated approach to fulfill RCRA and CERCLA 
28 regulatory requirements. 

29 Recognizing both the differences and commonality between certain process-waste streams 
30 handled by the pipeline systems, a strategy for grouping or binning of pipelines by shared 
31 common chemical-waste-stream attributes was identified as a logical strategy for use in the 
32 characterization approach. This grouping or binning logic is based on shared characteristics of 
33 the waste streams carried by each group of pipelines. The groups or bins of process-waste 
34 pipelines encompass all potential waste-stream and pipeline conditions. Selected pipelines in 
35 each process-waste bin will be identified for characterization. 

36 The DQO processes undertaken for the 241-CX-72 Storage Tank, including determining 
37 sampling objectives and approach, were based on previous input provided in Revision O and 
38 Revision 1, Draft A, of this document (DOE/RL-2002-14, Appendix B). Recent consideration of 
39 proceeding with closure actions for this tank, which included a review of existing tank-content 
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1 data, resulted in identifying the need to collect analytical data characterizing the remaining waste 
2 contents. 

3 4.1.1 Approach for Data Collection and Decision 
4 Making 

5 The approach for data collection identified in D&D-30262 for the pipeline systems was to 
6 prepare separate characterization plans and implement separate characterization activities for 
7 those pipeline systems that are associated with 200 Areas facilities process operations and those 
8 pipelines that are part of the tank farms waste-transfer operations. Characterization results will 
9 be used as needed to address those regulatory-data requirements that apply to each set of 

IO pipelines. General data-collection uses and needs, along with the requirements for quality and 
11 quantity of data, that are applicable to both sets of pipelines, are presented in the following 
12 sections. Those activities or other elements that are specific to tank-farm lines and 
13 appurtenances are identified separately. Discussion pertaining to the 24 1-CX-72 Storage Tank is 
14 presented independently of the pipelines. 

15 The primary objectives of the DQO process for the process-waste pipeline systems include the 
16 following. 

17 • Determine the environmental measurements necessary to support the RI/FS process and 
18 remedial decision making. 

19 • Identify data needed for development of the RI/FS work plan and SAP. 

20 • Identify evaluation and preliminary-remediation strategies that are inclusive of both 
21 RCRA and CERCLA requirements for the 200-IS-l OU pipelines. 

22 • Develop preliminary conceptual contaminant-distribution model(s) that reflect the 
23 physical characteristics of the process-waste pipeline systems and surrounding soil and 
24 the anticipated distribution of contaminants. Data collection will support refinement of 
25 the model(s) . 

26 During the DQO process, tank-farm waste-transfer lines and appurtenances and associated soils 
27 were identified for field investigations and sampling during RI activities. A two-phase sampling 
28 approach, with different data-collection objectives and requirements for each phase, was 
29 identified for the process-waste pipeline systems. Appurtenances will be characterized 
30 beginning with the Phase 2 investigation. This does not preclude the potential for further 
31 sampling, should this be required for remedial alternative analysis post-Phase 2 data collection. 
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I 4.1.2 Data Acquired for Process-Waste Pipeline 
2 Systems 

3 4.1.2.1 Data Uses 

4 Data collected during the RI will be used for several purposes, including ( 1) determine if the 
5 process-waste pipeline systems are contaminated above remedial action levels, (2) support an 
6 initial evaluation of potential human-health and environmental risks, (3) support the evaluation of 
7 remedial alternatives and/or closure strategies, and ( 4) verify or refine the preliminary conceptual 
8 contaminant-distribution models, and (5) identify the need for treatability studies. 

9 Phase I sampling will gather data to determine if waste residue within the interior of a pipeline 
IO or in the soil around a pipeline is contaminated at concentrations above preliminary cleanup 
11 levels. These data will be used to decide if additional Phase 1 sampling is required, if Phase 2 
12 sampling should be initiated, or if the data are sufficient to select and implement a remedial 
13 action ( other than the no-action alternative). 

14 Phase 2 sampling will be used for evaluation of those pipelines and associated structures where 
15 there is considerable uncertainty concerning whether contamination exceeds action levels. 
16 Proceeding directly to Phase 2 sampling would be appropriate for those pipelines where existing 
17 information indicates that contamination will not be present and/or where considerable 
18 variability exists in results. Phase 2 sampling will be required if all remedial alternatives need to 
19 be assessed, including the no-action alternative. Phase 2 sampling requires a larger data set for 
20 decision making. 

21 Detennination of the lateral and vertical extent of contamination in soil surrounding the pipelines will 
22 be evaluated using the data gathered by geophysical logging in addition to soil-sampling results. If 
23 deep contamination is indicated (potentially extending to groundwater) after initial data gathering, 
24 subsequent evaluations (Phase 2) will include plans for vadose-zone soil sampling and analysis to be 
25 completed to groundwater. 

26 4.1.2.2 Data Needs 

27 For most of the process-waste pipeline systems, information is available concerning location, 
28 construction design, and type of waste received or distributed through the structure. However, 
29 specific site conditions, such as residual contaminant levels inside pipelines or diversion boxes, 
30 extent of releases to surrounding soils, and current concentrations or activities for those 
31 contaminants that may be present, has not been determined for most of the pipeline systems. 
32 Data are needed to support a risk evaluation, based on exposure to radionuclides and 
33 nonradionuclide constituents and an assessment of impact to groundwater, using modeling to 
34 simulate fate and transport of contaminants through the vadose zone. These data and evaluations 
35 are needed to support remedial decision making for the process-waste pipeline systems. While 
36 pertinent existing information was used to develop the general conceptual contaminant-
37 distribution models for the pipeline systems, data also are needed to verify and/or refine the 
38 contaminant-distribution model and conceptual exposure-pathway model. 
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1 4.1.2.3 Data Quality 

2 Data quality was addressed during the DQO process. Analytical performance criteria were 
3 established by evaluating potential applicable or ARARs and preliminary remediation goals, 
4 which are regulatory thresholds and/or standards or derived risk-based thresholds. These 
5 potential ARARs and preliminary remediation goals represent chemical-, location-, and 
6 action-specific requirements that must be met to protect human health and the environment. 
7 Regulatory thresholds and/or standards, or preliminary cleanup levels, provide the basis for 
8 establishing analytical performance levels (i.e., laboratory detection-linut requirements). 

9 Detection-limit requirements and standards for precision and accuracy are used to define data 
10 quality. To provide the necessary data quality, detection limits should be lower than preliminary 
11 cleanup levels. Additional data quality is gained by establishing specific policies and procedures 
12 for the generation of analytical data and field quality-assurance/quality-control requirements. 
13 These requirements are discussed in detail in the SAPs for the pipeline systems (Appendices A 
14 and B). Analytical performance requirements are specified in the DQO summary report 
15 (D&D-30262). 

16 4.1.2.4 Data Quantity 

17 Data quantity refers to the number of samples collected. For Phase 1, the number of samples 
18 needed to refine the site conceptual model and make remedial decisions is based on a biased 
19 sampling approach. Biased sampling is the intentional location of a sampling point, based on 
20 existing information such as process knowledge and the expected behavior of the COPCs. This 
21 sampling approach is defined in Section 6.2.2 of the Implementation Plan (DOE/RL-98-28). 
22 Using this approach, sampling locations can be selected that increase the chance of encountering 
23 contamination. 

24 Sample locations for pipelines are based on the preliminary conceptual models of contaminant 
25 distribution presented in the DQO summary report (D&D-30262). For Phase 1, two pipelines in 
26 each of the process-waste stream bins (Bins 1-5) were identified for sampling and analysis. The 
27 locations selected for sampling were based on a goal of intersecting potential areas of 
28 contamination and to determine the type and extent of contamination at different points along a 
29 pipeline. Soil-sample locations adjacent to pipelines were biased toward known or suspected 
30 release locations. Release locations are indicated by soil contamination in the vicinity of the 
31 pipeline, as documented in radiological survey reports provided in WIDS, and by radiological 
32 signs and fenced areas present in the field. If no known contaminated-soil areas are present 
33 along a pipeline selected for sampling, potential leak locations such as pipe bends and junctions 
34 were selected. This biased sampling approach was designed to provide the data needed to meet 
35 DQO for Phase 1. 

36 The Phase 1 pipeline SAPs (Appendices A and B) define specific data quantity requirements 
37 based on pipelines to be sampled, geographic location of the sample, access limitations, and 
38 current information available about contamination at the sample site. Following review of the 
39 initial Phase 1 sampling results, additional sampling may be specified. 

40 Phase 2 SAPs will be developed based on historical knowledge and Phase 1 sampling results. 
41 Phase 2 SAPs will be developed separately for Bin 1-5 pipelines and Bin 6 pipelines. Data 
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1 quantity for pipelines identified for Phase 2 data collection will require a sufficient number of 
2 samples so that a statistical data evaluation can be completed. Calculation of a 95 percent upper 
3 confidence level of the mean will be determined using the Phase 2 analytical results. Sample 
4 quantities will be defined in the Phase 2 SAPs. 

5 4.1.3 Data Acquired for the 241-CX-72 Storage Tank 

6 4.1.3.1 Data Uses 

7 Analytical data from samples collected from the residual waste in the 241-CX-72 Storage Tank 
8 will be used to determine the composition and concentrations of radionuclides and 
9 nonradionuclides in the remaining waste. Analytical results will support closure decisions and 

10 RCRA waste reporting requirements. 

1 1 4.1.3.2 Data Needs 

12 Characterization data are needed from the 241-CX-72 Storage Tank to determine the 
13 composition of residual waste. The data are required to determine health and safety 
14 requirements, waste codes, and disposal-path options. The waste analyses are needed to support 
15 the closure decision for the tank and RCRA reporting requirements. 

16 4.1.3.3 Data Quality 

17 Analytical performance criteria for analysis of residual waste in the 241-CX-72 Storage Tank 
18 were established by evaluating potential ARARs and preliminary remediation goals. 
19 Detection-limit requirements and standards for precision and accuracy are used to define data 
20 quality. To provide the necessary data quality, detection limits are defined that are lower than 
21 preliminary cleanup levels. These requirements are discussed in detail in the SAP for the 
22 241-CX-72 Storage Tank (Appendix C) . 

23 4.1.3.4 Data Quantity 

24 Four samples wilJ be obtained for analysis of the contents of the 241-CX-72 Storage Tank. The 
25 sampling objective is to determine concentrations of radionuclide and nonradionuclide 
26 constituents in the tank. Two discrete samples will be taken from within the grout overlying the 
27 waste material to determine if mixing with the waste has occurred. Two discrete samples will be 
28 collected within the 3.4 m (11-ft)-thick layer of residual waste to evaluate potential stratification 
29 in content and concentrations. One sample will be collected near the top and one near the bottom 
30 of the remaining waste. 

31 4.2 CHARACTERIZATION APPROACH 

32 This section provides an overview of the characterization approach that will be used for 
33 collecting the data identified in the DQO process. Characterization activities include evaluation 
34 of the interior of pipelines and adjacent vadose-zone soil. Within the interior of pipelines, 
35 samples of residual waste in the form of sediment, sludge, or scale will be collected. For the 
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1 vadose-zone soil, sampling and geophysical logging using spectral and gross-gamma, 
2 passive-neutron, and active-neutron (moisture) detectors will be performed. Direct-push 
3 technology (e.g., GeoProbe1 or equivalent equipment) will used for vadose-zone soil sampling 
4 and to provide access for geophysical logging. Sample analysis will be conducted by a 
5 laboratory under a contract-required quality program. The sampling strategy is designed to 
6 provide focused evaluations on potentially contaminated locations and media inside the pipelines 
7 and in adjacent subsurface soils where leak.age may have occurred. Samples will be collected 
8 within pipelines if sufficient residual waste material is present. Selection of samples in soils 
9 used for laboratory analysis will be guided by field-screening results. Field-screening results 

10 will assist in identifying the sample depths where the most extensive contamination occurs. 

11 Before intrusive activities are implemented, surface geophysical and radiation surveys will be 
12 conducted at all sampling locations. The one exception is the 241-CX-72 Storage Tank. 
13 Geophysical surveys are not necessary to obtain a sample. The surface geophysical surveys will 
14 be conducted using ground-penetrating radar and/or electromagnetic induction and will aid in 
15 verifying buried pipeline locations, other buried utilities, and subsurface anomalies. Surface 
16 radiation surveys will identify areas of surface contamination that might impact the intrusive 
17 activities and health and safety requirements. 

18 Characterization of the pipeline systems will be conducted in two phases. Phase 1 activities will 
19 be a combination of intrusive and nonintrusive activities. This phase consists of biased sampling 
20 that targets specific pipelines and specific locations in and around the pipelines. If known or 
21 suspected areas of waste accumulation cannot be identified, then pipelines and surrounding soil 
22 locations are selected randomly. Evaluation of the Phase 1 sampling data will be used to 
23 determine the current contaminant conditions inside the pipelines and in adjacent soils. The 
24 Phase 1 SAP for the facility process-waste pipelines is included in Appendix A. The Phase 1 
25 SAP for the tank-fann waste-transfer pipelines is provided in Appendix B. The specific 
26 pipelines selected for investigation as part of Phase 1 are identified in each SAP. 

27 Phase 2 characterization activities will be initiated if there is considerable uncertainty concerning 
28 whether contamination above a preliminary cleanup level is present. The Phase 2 investigation 
29 will be initiated if Phase 1 results show a range of concentration values that are below, both 
30 above and below, or close to preliminary cleanup levels. Phase 2 sampling will be required if all 
31 remedial alternatives need to be assessed, including the no-action alternative. Phase 2 will 
32 require a larger data set for decision making. The Phase 2 evaluation will entail more extensive 
33 sampling and laboratory analyses. Phase 2 data will support development of decision documents 
34 and completion of the RI/FS processes. Selection of pipelines for Phase 2 sampling will be made 
35 after Phase 1 results have been reviewed. 

36 Information regarding the current condition of tank-farm waste-transfer pipeline appurtenances 
37 (e.g., catch tanks, diversion boxes, valve pits) is limited. These components have a higher 
38 degree of complexity with regard to access and sampling for conducting characterization. This 
39 complexity does not make these components amenable to the Phase l characterization. Based on 
40 the results of Phase 1 for the tank-farm waste-transfer pipelines systems, the DQO report 

1 GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas. 
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1 (D&D-30262) may be revised to address these components, or an existing approved SAP will be 
2 identified and modified, as needed, to support Phase 2 data collection and characterization 
3 requirements for the tank-farm appurtenances. 

4 A biased sampling approach will be used for sample collection in the 241-CX-72 Storage Tank. 
5 Samples wiJl be taken from within the grout cap and from the residual waste that underlies the 
6 grout. 

7 4.2.1 Characterization of Pipeline Systems 

8 The following discussion outlines the approach that will be used to optimize the collection of 
9 data and determine which samples will be selected for laboratory analyses. The investigation of 

10 the pipelines and collection of data will be completed using a systematic sequence of steps. Data 
11 results will be reviewed at selected points in the process to determine the subsequent actions to 
12 be taken. Integration of the activities associated with collection of data and samples in the 
13 interior of the pipelines and in the surrounding soil is included in this approach. A description of 
14 the data collection steps is presented below. 

15 The site investigation steps are as follows. 

16 1. Conduct surface geophysical surveys at the proposed pipeline-investigation location if 
17 needed to verify the exact position of the pipeline, and to determine whether 
18 undocumented buried utilities or subsurface anomalies are present in the immediate area. 

19 2. Identify and stake the locations adjacent to the buried pipeline where subsurface soil 
20 sampling will occur. All pipeline locations where intrusive activities will be conducted 
21 will have two direct-push installations completed. The direct-push locations will be 
22 positioned as close to the pipeline as possible, with a lateral distance not to exceed 3 m 
23 (10 ft) from each side of the pipeline. Specific conditions such as interfering buried 
24 utilities or high-exposure hazards may warrant adjusting locations in some instances. 

25 3. Geophysical logging will be conducted at each direct-push location. The logging suite 
26 will consist of gross gamma, spectral gamma, passive neutron, and active neutron. 
27 Logging results should be reviewed before any subsequent activities are initiated. 
28 Radiological logging data will be used for several purposes, depending on the location. 

29 - At pipeline locations requiring excavation to gain access for interior pipe sampling: 
30 Logging results should be reviewed prior to excavating soil and exposing pipelines 
31 for collecting interior samples. Dose and radiological levels determined by logging 
32 will be reviewed to determine the potential-worker level of protection, site controls, 
33 and waste-handling requirements. Alternate sampling locations can be used if 
34 existing site conditions restrict proposed subsequent activities. 

35 At pipeline locations identified for soil sampling: Logging results will provide 
36 information on the vertical distribution of radionuclide activity and concentration data 
37 for major gamma-emitter radionuclides (e.g., Cs-137) in proposed sample intervals. 
38 These results will be used in the selection of the sample interval for laboratory 
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1 analysis. Dose and radiological levels determined by logging will be reviewed to 
2 determine the potential-worker level of protection, site controls, and waste-handling 
3 requirements. Alternate sampling locations can be used if existing she conditions 
4 restrict proposed subsequent activities. 

5 4. Conduct soil sampling at designated locations along the pipeline. A direct-push dual tube 
6 sampling system will be used to collect samples from designated intervals. Soil-sample 
7 material will be used initially to conduct field-screening analyses. Target constituents or 
8 classes of compounds (e.g., nitrate, mercury, polyaromatic hydrocarbons, polychlorinated 
9 biphenyls, hydrocarbons, volatile organic compounds) identified for field screening will 

10 be based on available process information and analytical results (if available) for the 
11 pipeline and the disposal site connected to the pipeline. All designated sample intervals 
12 will have samples analyzed by field-screening techniques. At a minimum, one sample 
13 per sampling location will be used for laboratory analyses. Field-screening results will be 
14 used to select the sample for laboratory analysis. The sample interval with the overall 
15 largest number of positive detections by field screening at the highest levels will be used 
16 for laboratory analysis of COPCs. Based on the results of field screening and as directed 
17 by the remediation task lead or designated field personnel, additional samples may be 
18 obtained for laboratory analysis. 

19 5. Perform interior-pipeline sample collection at locations that do not require excavation for 
20 access. Locations with easier access, such as manholes and sampler pits, will be 
21 evaluated initially. Limited sampling material (sediment, sludge, or scale) may be 
22 available. If sufficient material is available for use of field-screening test kits and 
23 laboratory analysis, both will be performed. If not, only instrument field screening will 
24 be conducted (i.e., radiological meters and organic vapor analyzer). If radiological 
25 screening levels (gamma, beta, and/or alpha) are greater than three times background, 
26 available sample material will be allocated to radiological constituents. In the second tier 
27 of screening assessment, if volatile organic compound screening results are greater than 
28 1 ppm, as measured with the hand-held organic vapor analyzer, additional material will 
29 be used for analysis of organic constituents (volatile organic compounds, sernivolatile 
30 organic compounds, and other organics). If volatile organic compound levels are less 
31 than I ppm, available sample material will be used for inorganic analysis (e.g., metals, 
32 nitrates, and other inorganic constituents). 

33 6. Pipelines requiring excavation to gain access for interior sample collection will be 
34 evaluated last. These locations potentially pose the greatest logistical concerns. Test-pit 
35 excavations to expose the pipe section may involve using sloping, shoring, or trench 
36 boxes. The specific configuration of the pipe location and the anticipated hazards will be 
37 considered in selecting the technique. Excavated soil will be field screened with 
38 radiological instrumentation and an organic vapor analyzer during the removal process to 
39 determine if contamination is present. Additional field-screening analyses may be 
40 performed (e.g., using test kits) based on results of instrument screening and visual 
41 observations (e.g., soil discoloration or staining). 

42 7. Exposed pipelines initially may be screened remotely with instrumentation attached to 
43 the excavator to determine radiological activity. Liquid waste could be present inside 
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1 some pipeline locations selected for sampling. An opening in the top of the pipe will be 
2 completed to assess whether liquid is present. A plan for handling released liquids, 
3 including notification to regulatory authorities within 24 hours will be developed. Pipe 
4 sampling may need to be conducted outside of the excavation, to limit worker risks 
5 during this operation. A section or sections of pipe, not to exceed 3.0 m ( 10 ft) in length, 
6 will be removed from the excavation and accessed to acquire sample material. When 
7 limited sample material is available, the process described in step 5 will be followed. 

8 4.2.2 Analysis of Pipe Interiors 

9 Inspection of the interiors of pipelines will be conducted at specified locations. Evaluations will 
10 include both visual inspections and sampling activities. Inspections will be used to determine if 
11 breaks, breaches, or cracks occur in the pipeline; to determine if there is residual waste causing 
12 blockage along a pipeline segment; and to characterize the residual waste, if present. Visual 
13 inspections will be conducted directly or remotely, depending on access availability and a hazard 
14 assessment. Pipeline-interior evaluations may include camera surveys, radiological monitoring, 
15 and sampling. Those evaluations or analyses that are applicable for Phases 1 or 2 are identified 
16 below. Specific characterization activities that will be used in Phases 1 and 2 are identified in 
17 the SAPs. 

18 4.2.2.1 Visual Inspections and Camera Surveys 

19 Examination of the interior of pipelines will be performed using a camera only for selected 
20 pipeline segments where access is available and exposure hazards are manageable. This 
21 investigative technique will provide real-time information on the current conditions within 
22 buried pipelines. Camera surveys/inspections will be used for several purposes. For those 
23 pipelines where leakage has been verified to have occurred, a camera survey will be used to 
24 assess the locations and the number of release points along certain segments. Areas where 
25 leakage has occurred will be visible as cracks, breaks, or gaps in pipe connections. Additional 
26 conditions such as the extent of corrosion, debris, or waste residue present also will be noted. 
27 Camera surveys also will be used to document pipelines that are fully intact, open and dry, and 
28 show no signs of past failure or leakage. Camera surveys currently are planned only for use 
29 during Phase 2 for Bins 1-5. 

30 4.2.2.2 Handheld and Deployed Instrument Radiological Surveys 

31 Radiological surveys of pipeline interiors will be used to provide information concerning the 
32 presence or absence of residual radiological contamination. A number of deployment systems 
33 are available; some include a configuration with camera survey equipment. Alpha, beta, and 
34 gamma radiation detectors can be used with some systems. Equipment and survey specifications 
35 will be presented in the SAP(s). 
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1 4.2.2.3 Sampling Pipe Scale, Sediment, or Sludge (Field Screening and Laboratory 
2 Analyses) 

3 Residual build-up of scale, sediment, or sludge may be present in the interiors of some pipelines. 
4 Sampling and analysis of this material will be required to determine constituent composition for 
5 risk calculations, remedial decisions, and/or disposal considerations. Grab samples will be 
6 collected, depending on the evaluation and constituent of interest. 

7 4.2.3 Surface Geophysical Techniques for Pipeline 
8 Evaluations 

9 Several geophysical techniques are available and will be used as needed to gather information on 
10 buried pipelines. Additional discussion on surface geophysical techniques is provided in 
11 EP A/625/R-92/007, Use of Airborne, Surface, and Borehole Geophysical Techniques at 
12 Contaminated Sites: A Reference Guide. 

13 4.2.3.1 Magnetometry 

14 Magnetometers permit rapid, noncontact surveys to locate buried metallic objects or features. 
15 This technique is applicable for use with buried metal pipelines. Portable (one-person) field 
16 units can be used virtually anywhere that a person can walk, although they can be sensitive to 
1 7 local interferences such as fences and overhead wires. Field-portable magnetometers may be 
18 single or dual sensor. Dual-sensor magnetometers are called gradiometers; they measure 
I 9 gradient or the magnetic field; single-sensor magnetometers measure total field. Magnetic 
20 surveys typically are run with two separate magnetometers. One magnetometer is used as the 
21 base station to record the earth's primary field. The other magnetometer is used as the rover to 
22 measure the spatial variation of the earth's field. The rover magnetometer is moved along a 
23 predetermined linear grid laid out at the site. 

24 4.2.3.2 Ground-Penetrating Radar and Electromagnetic Induction 

25 Surface geophysical surveys using ground-penetrating radar (GPR) and electromagnetic-
26 induction techniques will be used to verify the locations of pipelines as needed. GPR uses a 
27 transducer to transmit frequency-module electromagnetic energy into the ground. Interfaces in 
28 the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and, to some 
29 extent, electrical conductivity, reflect the transmitted energy. The GPR system measures the 
30 travel time between transmitted pulses and the arrival of reflected energy. The reflected energy 
31 provides the means for mapping subsurface features of interest. The display and interpretation of 
32 GPR data are similar to those used for seismic-reflection data. When numerous adjacent profiles 
33 are collected, often in two orthogonal directions, a plan-view map showing the location and 
34 depth of underground features can be generated. 

35 The electromagnetic-induction technique is a noninvasive method of detecting, locating, and/or 
36 mapping shallow subsurface features. It complements GPR because of its response to metallic 
37 subsurface anomalies and because it provides reconnaissance-leve] information over large areas 
38 to help focus GPR activities. The electromagnetic-induction techniques are used to detennine 
39 the electrical conductivity of the subsurface and generally are used for shallow investigations. 
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1 The method is based on a transmitting coil radiating an electromagnetic field that induces eddy 
2 currents in the earth. A resulting secondary electromagnetic field is measured at a receiving coil 
3 as a voltage that is linearly related to the subsurface conductivity. 

4 4.2.3.3 Resistivity 

5 The resistivity method is based on the capacity of earth materials to conduct electrical current. 
6 Earth resistivity is a function of soil type, porosity, moisture, and dissolved salts. The concept 
7 behind applying the resistivity method is to detect and map changes or distortions in an imposed 
8 electrical field that are caused by heterogeneities in the subsurface. Resistivity is a volumetric 
9 property measured in ohm-meters. Because it is not possible to know the exact volume of the 

10 mass of earth being measured under field conditions, readings are in terms of apparent resistivity. 
11 Field data are acquired using an electrode array. A four-electrode array employs an electric 
12 current injected into the earth through one pair of electrodes (transmitting dipole) and measuring 
13 the resultant potential by the other pairs (receiving dipole) . High-resolution resistivity methods 
14 generally employ a "pole-pole" array. For a pole-pole array, the two rover or "active'' electrodes 
15 are incrementally spaced from 5 to 400 m apart. This geophysical technique may be useful in 
16 delineating the extent of a liquid release(s) associated with some pipelines that have leaked. 

17 4.2.4 Evaluation of Associated Soils 

18 Investigations for the presence of contaminants in the soils surrounding pipelines will be 
19 conducted using both indirect and direct evaluation techniques. Subsurface investigations will 
20 include geophysical logging and soil sampling. 

21 4.2.4.1 Direct-Push Investigative Techniques 

22 Subsurface investigations using direct-push installations will be employed as part of the 
23 assessment for soil surrounding selected pipeline locations. This technology can be used to 
24 install casing and collect samples with minimal to no excess-waste soil generated. Installations 
25 will be used to obtain information relating to a number of in situ soil characteristics including 
26 gamma radiological levels and soil moisture. Discrete sample intervals will have soil collected 
27 for field screening and laboratory analyses. This technology will work well in the 
28 unconsolidated sediments and fill material adjacent to buried pipelines. 

29 4.2.4.2 Geophysical Logging Through Direct-Push Casing 

30 Radioactivity levels will be measured in soils using geophysical logging instrumentation. 
31 Radioactive contamination generally is expected to be primarily represented by gamma emitters 
32 (e.g., Cs-137). Driven small-diameter casing will be installed and used for down-hole logging 
33 with gamma-logging tools. The depth of a driven casing will be limited by the subsurface 
34 conditions (e.g., cobbles, gravel). Gross-gamma and passive-neutron logging probes will be 
35 used to determine areas of potentially high Am-241 and Pu-239/240 concentrations. The 
36 small-diameter gross-gamma and passive-neutron probe system uses bismuth-germanium 
37 detector instrumentation for gross counting of the gamma-emitting radionuclides in the soil as a 
38 function of depth. The passive-neutron logging instrument with a He-3 detector can be 
39 configured to detect the neutron flux present in the below-ground soil environment. Active 
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1 neutron logging will be used to determine soil-moisture content. Soil moisture will be reported 
2 as a percent volume fraction. 

3 4.2.4.3 Analysis of Soil (Field Screening and Laboratory Analyses) 

4 Soil samples will be collected for nonradiological and radiological analysis. The list of analytes 
5 for laboratory analysis was developed based on an evaluation of all potential contaminants. 
6 Development of this list of COPCs is presented in the DQO summary report (D&D-30262). The 
7 SAPs (Appendices A and B) provide details regarding the analytical methods and holding times 
8 for each contaminant. Designated soil samples will be analyzed for the complete list of COPCs. 

9 Field-screening techniques will be used as part of the soil-sample collection process to detennine 
10 which samples to use for laboratory analyses. Soil will be obtained for use in screening from 
11 four sample intervals from each direct-push hole. Screening analyses for radiological and 
12 nonradiological constituents will be performed. Target constituents for screening will be 
13 identified based on the process information and disposal-site data associated with the pipeline 
14 being evaluated. Soil from the sample interval with the greatest number of positive detections at . 
15 the highest values will be used for laboratory analysis of the complete list of COPCs. The 
16 specific pipelines identified for sampling in each SAP (Appendices A and B) have 
17 accompanying information supporting the selection of the target constituents for which screening 
18 analyses will be performed. 

19 4.2.5 Test-Pit Excavations 

20 Test-pit excavations will be used to expose sections of those buried pipelines selected for interior 
21 sample collection. Test-pit excavations to expose the pipe section may involve sloping, shoring, 
22 or trench boxes. The specific configuration of the pipe location and the anticipated hazards will 
23 be considered in selecting the technique. Excavated soil will be field screened with radiological 
24 instrumentation and an organic vapor analyzer during the removal process to monitor 
25 contaminant levels and determine worker-protection requirements. Excavated soil removed to 
26 expose and examine the pipeline will be returned to the hole following sampling activities. 

27 4.2.6 Characterization of the 241-CX-72 Storage Tank 

28 4.2.6.1 Drilling and Sampling 

29 The drilling technique for sample collection from the 241-CX-72 Storage Tank will be selected 
30 to accommodate health and safety requirements for the drilling crew, site geologist, and other 
31 support personnel on site. The properties of matrixes to be drilled, grout and semi-consolidated 
32 radioactive sludge, and worker-exposure concerns will require a tailored drilling configuration. 
33 Core drilling without the use of liquids currently is anticipated. 
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1 4.2.6.2 Field Screening 

2 Cuttings, cored material, and the sludge samples will be field screened with radiological 
3 instrumentation. Dose and count data will be collected for gamma, beta, and alpha-emitting 
4 radionuclides. 

5 4.2.6.3 Laboratory Analyses 

6 Samples will be analyzed for the complete list of radiological and nonradiological COPCs 
7 identified in the SAP (Appendix C). 

8 
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1 5.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY PROCESS 

2 This chapter describes the RI/FS (investigation/assessment) process for the 200-IS-1 OU pipeline 
3 systems. Included in this description of RI/FS activities for the 200-IS-1 OU is the CX Tank 
4 System and HSTF units. The development of and rationale for the RI/FS process is provided in 
5 DOE/RL-98-28. The process follows the CERCLA remedial-documentation process, with 
6 modifications to satisfy the requirements specific to RCRA TSD units undergoing remediation 
7 and RPP waste sites undergoing closure. Section 5.1 summarizes the integrated regulatory 
8 process for CERCLA and RCRA. Section 5.2 outlines the activities to be completed during the 
9 RI phase. Section 5.3 summarizes the evaluation of Phase 1 data. Section 5.4 outlines tasks to 

10 be completed as part of preparing the RI report. RI tasks are designed to document investigation 
11 results and satisfy the DQOs identified in Chapter 4.0. 

12 The RI will present information concerning the nature and extent of contamination associated 
13 with the waste sites, contaminant concentrations, and potential transport of contaminants. The 
14 RI report also will provide data that will be used to determine the need for and type of 
15 remediation. Data collected in Phases 1 and 2 of the pipeline-systems evaluation will be used to 
16 support these analyses. Phase 1 characterization activities for the pipeline systems are described 
1 7 in the SAPs included in Appendices A and B of this work plan. The results of Phase I will be 
18 reviewed before the Phase 2 SAP(s) are developed. Data-collection objectives for Phase 2 were 
19 identified in the DQO process (D&D-30262) and are discussed in Chapter 4.0 of this work plan. 
20 Tasks to be completed following the RI include preparation of an FS with applicable RCRA TSD 
21 unit closure plan(s) (Section 5.5). The FS and closure plan(s) will evaluate remedial closure 
22 alternatives and recommend a preferred alternative. A proposed plan and proposed RCRA 
23 Permit (WA 7890008967) modification for RCRA TSD units will be issued to the public for 
24 review and comment. Once the public-review process has been completed, the decision on the 
25 remedies selected for 200-IS-l OU waste sites will be documented in a ROD and RCRA Permit 
26 modification (as appropriate) (Section 5.6). 

27 Project management occurs throughout the RI/FS process. Project management is used to direct 
28 and document project activities so that the objectives of the work plan are met and the project 
29 remains within budget and on schedule. The initial project management activity will be to assign 
30 individuals according to roles established in Section 7 .2 of DOE/RL-98-28. Other 
31 project-management activities include day-to-day supervision of and communication with 
32 project staff and support personnel; meetings; control of cost, schedule, and work; records 
33 management; progress and final reports; quality assurance; health and safety; and community 
34 relations. 

35 DOE/RL-98-28, Appendix A, provides the overall quality assurance framework that was used to 
36 prepare an OU-specific quality assurance project plan for the RI. DOE/RL-98-28, Appendix B, 
37 includes a review of data-management activities that apply to the RI and describes the process 
38 for the collection/control of data, records, documents, correspondence, and other information 
39 associated with RI/FS activities. 
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I 5.1 INTEGRATED REGULATORY PROCESS 

2 An important part of the Tri-Party Agreement (Ecology et al., 1989a) is the integration of RCRA 
3 corrective-action and CERCLA remedial-action activities whenever practicable. In the Tri-Party 
4 Agreement, the "Parties intend to integrate DOE's CERCLA response obligations and RCRA 
5 corrective action obligations which relate to the release(s) of hazardous substances, hazardous 
6 wastes, pollutants and contaminants covered by this Agreement. Therefore, the Parties intend 
7 that activities covered by Part Three of this Agreement will achieve compliance with CERCLA, 
8 42 U.S.C. Section 9601 et seq.; will satisfy the corrective action requirements of the HWMA, 
9 Sections 3004(u) and (v) of RCRA, 42 U.S.C. Section 6924(u) and (v), for a RCRA permit, and 

10 Section 3008(h), 42 U.S.C. Section 6928(h); and will meet or exceed all applicable or relevant 
11 and appropriate federal and state requirements to the extent required by Section 121 of 
12 CERCLA, 42 U.S.C. Section 9621." 

13 The 200-IS-l OU consists of RPP waste sites and RCRA TSD units and components 
14 (e.g., 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank; 
15 and the SST pipelines and diversion boxes). The final disposition of the TSO tank-farm 
16 components (i.e., RCRA-regulated pipelines and diversion boxes) will have to meet both 
17 CERCLA remedial-action and RCRA TSO closure requirements. Integrating RCRA corrective 
18 actions and CERCLA remedial actions allows for the integration of cleanup options for disposal, 
19 closure, removal, and/or remedial actions. By allowing flexibility in final-disposal options, 
20 DOE, Ecology, and the EPA intend to minimize disposal costs to the extent possible while 
21 remaining fully protective of human health and the environment. 

22 An integration of CERCLA RI/FS work-plan and HWMA RI/FS work-plan requirements was 
23 used to develop this RI/FS work plan, which satisfies the content requirements of both 
24 regulations. This work plan provides RCRA TSO unit closure-plan information such as facility 
25 description, location, and process information (Section 2.1), waste characteristics (Section 3.4), 
26 and groundwater monitoring (Section 3.2). Following completion of the work plan, the RI will 
27 be conducted, which will satisfy the requirements for an RFI and will provide the data needed to 
28 support the selection of a closure strategy for RCRA TSO units, components, and ancillary 
29 equipment. The RI will include an evaluation of 200-IS-l OU RPP waste sites and the TSO 
30 units, components, and ancillary features. 

31 Concurrent with completion of the RI report, the remedial alternatives and closure strategies will 
32 be evaluated and compared against performance standards. The integration process for the 
33 evaluation-of-remedial-alternatives phase of the RI/FS process includes preparing a CERCLA 
34 FS, which evaluates remedial alternatives, and a proposed plan that contains the preferred 
35 remedial alternative. These documents will satisfy the requirements for a CMS report and a 
36 RCRA TSO unit closure plan. The recommended alternative, which generally is included in the 
37 CMS, is in the proposed plan under CERCLA. The FS also will include a section that provides 
38 corrective action recommendations for RPP sites. Additional discussion of the FS/closure plan 
39 work scope is provided in Section 5.5. 

40 The RCRA closure options (i.e., landfill, clean closure, and alternative as provided in WAC 
41 173-303-610[1][e]) will be integrated with the CERCLA options and based on the alternative 
42 selected and the amount of cleanup that can be accomplished by the alternative. Landfill closure 

5-2 



DOE/RL-2002-14 REV 1 

1 under RCRA will include the construction of an engineered barrier over the unit and equates to 
2 what typically is termed as a "containment alternative" under CERCLA. A modified closure 
3 option includes alternatives that leave contaminants in place above WAC 173-340-740, 
4 Method B cleanup standards in soil, debris, or groundwater (WAC 173-340-740(3)(b )(iii)(A), 
5 "Method B Soil Cleanup Levels for Unrestricted Land Use," "Standard Method B Soil Cleanup 
6 Levels," "Human Health Protection," "Ground Water Protection"; WAC 173-303-610(2)(b)(ii), 
7 "Closure and Post-Closure"; WAC 173-340-740(3)(b )(iii)(B), "Method B Soil Cleanup Levels 
8 for Unrestricted Land Use," "Standard Method B Soil Cleanup Levels," "Human Health 
9 Protection," "Soil Direct Contact"). A clean-closure option requires that all contaminated 

10 material and media be removed and decontaminated to levels below WAC 173-340-740, 
11 Method B, unrestricted use standards. 

12 The lead regulatory agency (Ecology) will prepare the CERCLA ROD foUowing completion of 
13 the public-involvement process for the proposed plan, which, after signature by the signatories to 
14 the Tri-Party Agreement, will authorize the selected remedial action. The closure decisions for 
15 the RCRA TSD units that were contained in the CERCLA proposed plan and ROD will be 
16 administratively documented in the Hanford Facility RCRA Permit (WA 7890008967). The 
17 DOE will issue a letter declaring that the closure of the RCRA TSD units/components is 
18 finished, once the selected remedies have been implemented and a closure certification has been 
19 prepared and attached to the letter. The modification of the Hanford Facility RCRA Permit will 
20 consist of adding a section that will include an explanation stating that the required closure 
21 information is included in the CERCLA documentation. Additional discussion concerning the 
22 proposed plan/proposed RCRA Permit modification is provided in Section 5.6, with Section 5.7 
23 providing additional detail relating to post-ROD and/or permit modifications and postclosure 
24 activities. 

25 For the implementation phase, the remedial-design report/remedial-action work plan will contain 
26 the required information concerning verification sampling and design of the remedies for the 
27 CERCLA waste sites and the RCRA TSD units/components. Finally, the operations and 
28 maintenance plan will contain the information, if needed, for surveillance, inspections, 
29 monitoring, etc., for the remedies implemented for the CERCLA waste sites and RCRA TSD 
30 units/components with contamination left in place. If postclosure requirements are needed for 
31 the RCRA TSD components for waste left in place, then a section will be added to the Hanford 
32 Facility RCRA Permit to include a statement that postclosure information is included in the 
33 CERCLA documentation. 

34 During the CERCLA remedial-action process, there may be an opportunity to implement 
35 a remedy for a certain category of waste sites by performing a removal action separate from the 
36 remedial action for the 200-IS-1 OU. This removal action will be documented in an engineering 
37 evaluation/cost analysis document and either attached to one of the remedial-action documents or 
38 issued separately. The categories of waste sites that may be considered for a separate removal 
39 action may include TSD units/components. A closure plan will be prepared and attached to the 
40 engineering evaluation/cost analysis document that will describe how the implementation of the 
41 remedy will satisfy RCRA closure requirements. An action memorandum is issued to document 
42 the removal-action decision, and a removal-action work plan is prepared to implement the 
43 removal action. Similar steps would be conducted, as previously described, to administratively 
44 include closure information in the Hanford Facility RCRA Permit. The Hanford Facility RCRA 
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1 Permit information would indicate that the closure information is contained in the engineering 
2 evaluation/cost analysis document. 

3 This integration process fully addresses each technical and procedural element of RCRA and 
4 CERCLA so that redundant work is not required when remediating these waste sites. The 
5 CERCLA public-involvement process, including public notice and opportunity to comment, will 
6 be enhanced as necessary to concurrently satisfy the public-involvement requirements for the 
7 RCRA closure and corrective-action processes. The public will be given an opportunity to 
8 review and comment on the proposed permit conditions that will be contained in the proposed 
9 plan. The proposed plan, with a draft permit modification, will be issued for a minimum 45-day 

10 public review and comment period. Supporting documents, including the FS and closure plan(s), 
11 will be made available to the public for review at the same time. A combined public 
12 meeting/public hearing may be held during the comment period to provide information on the 
13 proposed action and permit modification and to solicit public comment. 

14 The document sections from a RCRA closure plan that have been integrated into the CERCLA 
15 documentation are outlined below: 

16 • 200-IS-1/200-ST-1 OU RI/FS work plan, containing TSD unit/component(s) information 
17 applicable to the following closure-plan chapters: 

18 Chapter 2.0, "Facility Description and Location Information" 
19 Chapter 3.0, "Process Information" 
20 Chapter 4.0, "Waste Characterization" 
21 Chapter 5.0, "Groundwater Monitoring" 

22 • 200-IS-l OU RI report, which contains the following TSD unit/component(s) closure 
23 information: 

24 - TSD unit characterization data 

25 • 200-IS-1 OU FS, containing TSD unit/component(s) information applicable to 
26 closure-plan sections: 

27 Chapter 6.0, "Closure Strategy and Performance Standards" 
28 Chapter 7 .0, "Closure Activities" 
29 Chapter 8.0, "Postclosure Plan" 

30 • 200-IS-1 OU proposed plan: 

31 Discusses TSD units/components and proposed actions 

32 Contains crosswalk showing where TSD unit closure information can be found in 
33 CERCLA documents (e.g., RI/FS work plan, RI report, FS). 

34 • Hanford Facility RCRA Permit modification: 

35 Add section for TSD unit(s)/cornponent(s) 
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1 TSD units/components section contains explanation that closure information is 
2 contained in the CERCLA documents 

3 - CERCLA documents will not be attached or appended to the permit 

4 TSD units/components section contains explanation that postclosure information is 
5 contained in the CERCLA documents (e.g., remedial-design report/remedial-action 
6 work plan, operations and maintenance plan) 

7 • 200-IS-l OU remedial-design report/remedial-action work plan, which describes final 
8 remedies selected for TSD units/components: 

9 - Includes a SAP for confirmation/verification sampling for both waste sites and TSD 
10 units/components 

11 • 200-IS-1 OU operations and maintenance plan: 

12 - Details postremediation and closure operations, inspection, and/or monitoring 
13 activities, as needed. 

14 However, if deemed practicable, separate closure plan(s) may be prepared and submitted to 
15 Ecology meeting the requirements specified in WAC 173-303-610 and the Hanford Facility 
16 RCRA Permit (WA 7890008967). 

17 5.2 REMEDIAL INVESTIGATION ACTIVITIES 

18 The following sections summarize the planned tasks that will be performed during the RI phase 
19 for the process-waste pipeline systems. Planned tasks include the following: 

20 1. Planning 
21 2. Field investigation 
22 3. Management of investigation-derived waste 
23 4. Laboratory analysis and data validation. 

24 These tasks and subtasks reflect the work structure that will be used to manage the work and 
25 develop the project schedule provided in Chapter 6.0. 

26 5.2.1 Planning 

27 The planning subtask includes tracking and coordinating activities to be completed and 
28 documentation that must be completed before RI field activities can begin. This includes 
29 interfacing with other organizations and/or project managers who will be providing information 
30 for presentation in the 200-IS-1 OU RI report. It also includes the preparation of a site-specific 
31 health and safety plan in accordance with 40 CFR 300.430(b)(6), "Remedial 
32 Investigation/Feasibility Study and Selection of Remedy," "Scoping," and 29 CFR 1910.120, 
33 "Hazardous Waste Operations and Emergency Response," and a preliminary hazard 
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1 classification. If required, a final hazard classification and safety analysis will be performed in 
2 accordance with approved procedures. Radiological work permits, excavation permits, 
3 supporting surveys (e.g. , cultural, radiological, wildlife, utilities), work instructions, personnel 
4 training, and the procurement of materials and services (e.g. , drilling and geophysical logging 
5 services) also will be required. In addition, characterization locations identified in the SAPs 
6 (Appendices A and B) will be located using a global positioning satellite system. 

7 DOE/RL-98-28, Appendix B, provides a general health and safety plan that outlines health and 
8 safety requirements for RI activities. A site-specific health and safety plan will be prepared for 
9 characterization activities, following requirements of the general health and safety plan. Initial 

10 surface radiological surveys will be performed to document any radiological surface 
11 contamination and background levels in and around the sampling locations. This information 
12 will be used to document initial site conditions. 

13 5.2.2 Field Investigation 

l 4 The field-investigation task involves performing data-gathering activities in the field that are 
15 required to satisfy the project DQOs. The field-characterization approach is summarized in 
16 Section 4.2 and detailed in the SAPs provided in Appendices A and B of this work plan. The 
17 scope includes collection of sediment/sludge/scale samples inside of pipelines and geophysical 
18 logging and soil sampling and analysis to characterize the vadose-zone soil at selected locations 
19 adjacent to pipelines. Major subtasks associated with the field investigation include the 
20 following: 

21 • Test-pit excavations to expose pipelines and provide access for inspection and internal 
22 sample collection 

23 • Direct-push installations for geophysical logging and soil-sample collection 

24 • Preparation of a field report. 

25 5.2.2.1 Pipeline Systems 

26 Under this work plan, Phase 1 characterization of the pipeline systems will be implemented. 
27 Phase 2 characterization of the pipeline systems will be specified after review of the Phase 1 
28 results either in a revision to this work plan or in a separate work plan. A general description of 
29 the characterization methods that may be applied during each phase is presented in Chapter 4.0. 
30 Phase 1 characterization activities are presented in Appendix A for the facility pipelines and in 
31 Appendix· B for the tank-farm waste-transfer pipelines. Phase 2 activities will be specified after 
32 the Phase 1 results have been reviewed. Subtasks to be completed under Phase 1 are discussed 
33 below. 

34 Pipeline Internal Evaluation 

35 Phase 1 pipeline sample locations will be selected using a focused approach. Field-investigation 
36 locations are expected to be selected based on the assumption that residual wastes in the 
37 pipelines would accumulate in certain locations (e.g., bends, low pipeline segments). In 
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1 addition, areas of known or suspected unplanned-release sites will be targeted for sampling. 
2 As-built drawings will be used for generally locating pipelines in the field, and surface 
3 geophysical techniques (e.g., GPR, conductivity, and/or magnetometer) will be used to define a 

· 4 lines-specific location. 

5 Evaluating interiors of pipelines involves accessing the inside of selected pipelines at designated 
6 locations to gather samples for field screening and laboratory analyses. Access to pipelines to 
7 collect samples will be gained by either excavating a test pit or if an appropriate technique is 
8 available by constructing a borehole down to the pipeline. Certain pipelines with direct internal 
9 access points such as manholes or sampler pits may be sampled without excavation. Sampling 

10 techniques at any specific locations will be dependent upon the site's physical characteristics 
11 including interferences. Radiological monitoring of soils will occur during excavation activities. 
12 All exposed pipeline segments will have their external surface field screened for radiological 
13 contamination. Accessing the interior of the pipeline may involve penetrating the pipe by 
14 drilling a hole into it so that a probe can be inserted or by cutting out a segment of pipe. Once 
15 internal access is acquired, visual inspections of the interior of the pipe will be accomplished 
16 either by personnel inspection or via remote video equipment. This inspection will provide 
17 information on the presence of waste in the pipeline at the sample location and information on 
18 the condition of the pipeline. Observations such as occurrence of breaks, cracks, misaligned 
19 joints, corrosion, and internal buildup of sediment, sludge, and/or scale will be recorded. 
20 Available residual waste material present inside the lines will be sampled. Field screening for 
21 radiological and nonradiological constituents will be performed if sufficient material is available. 

22 Soil Adjacent to Pipelines 

23 Known and suspected unplanned release sites along selected pipelines will be sampled. When 
24 two pipeline segments of dissimilar material are joined, the potential exists for a failure at this 
25 joint. As part of the focused-sampling approach, sampling will be conducted at some of these 
26 locations. At suspected release sites, surface surveys of the area would be conducted prior to any 
27 excavation. Direct-push installations will be completed adjacent to pipelines to perform 
28 geophysical logging and collect samples•for field screening and laboratory analysis. 
29 Contaminated soil along pipelines that are suspect leakage areas have been identified for 
30 characterization. Small-diameter casing will be installed using direct-push equipment for use in 
31 geophysical logging. Geophysical logging will be completed primarily to provide information 
32 on the distribution of gamma-emitting radionuclides. Passive-neutron logging may be performed 
33 to evaluate whether plutonium is present at high-activity levels. Active-neutron logging will be 
34 used to measure moisture distribution in the soil. Logging results will be reviewed before any 
35 sampling activities are initiated. At the completion of sampling, the direct-push casing will be 
36 removed and decontaminated (if possible). The borehole will be abandoned, and initial site 
37 conditions will be reestablished. 

38 A small-diameter direct-push split-spoon sampler will be used for soil-sample collection. 
39 Field-screening analysis for radiological and nonradiological constituents will be completed for 
40 each interval sampled. Samples selected for laboratory analysis, based on field-screening results, 
41 will be packaged for shipment to an off site laboratory if radiation levels permit. Otherwise, 
42 samples will be shipped to an onsite laboratory. At the completion of sampling, the direct-push 
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1 casing will be removed and decontaminated (if possible). The borehole will be abandoned, and 
2 initial site conditions will be reestablished. 

3 Other activities include work-zone setup, mobilization/demobilization of equipment, and 
4 equipment decontamination. Radiological field screening will assist in establishing 
5 radiation-control measures and ensure worker health and safety. 

6 Preparation of Field Report 

7 At the completion of the field investigation, a field report will be prepared to summarize the 
8 activities perfonned and information collected in the field, including survey data for direct-push 
9 locations, the number and types of samples collected and associated Hanford Environmental 

10 Information System database numbers, inventory of investigation-derived waste containers, 
11 geological logs, field-screening results, and geophysical-logging results. 

12 5.2.2.2 241-CX-72 Storage Tank 

13 Task to be completed for the 241-CX-72 Storage Tank include borehole drilling, sample 
14 collection, and laboratory analysis. Samples obtained from the residual waste material in the 
15 tank will be sent to a laboratory for analysis of radiological and nonradiological constituents. 
16 Radionuclide concentrations may require analysis by an onsite laboratory. 

17 5.2.3 Management of Investigation-Derived Waste 

18 Waste-designation DQOs will be established before the characterization activities are begun, to 
19 ensure that the infonnation collected during the field activities supports the designation of all 
20 investigation-derived waste for the project. During the investigation-derived waste DQO 
21 process, any listed waste issues will be resolved. Any additional sampling requirements or 
22 analytes needed to support waste-designation activities will be identified and the requirements 
23 implemented through the waste-designation DQO summary report that will be prepared at that 
24 time. 

25 Waste generated during the RI will be managed in accordance with a waste-control plan to be 
26 prepared for the sampling activity. DOE/RL-98-28, Appendix E, provides general waste 
27 management processes and requirements for the investigation-derived waste and forms the basis 
28 for activity-specific waste-control plans. The site-specific waste-control plan addresses the 
29 handling, storage, and disposal of investigation-derived waste generated during the RI phase. 
30 Further, the plan identifies governing procedures and discusses types of waste expected to be 
31 generated, the waste-designation process, and the final-disposal location. The investigation-
32 derived waste management task begins when investigation-derived waste is first generated at the 
33 start of the field investigation and continues through waste designation and disposal. 
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1 5.2.4 Laboratory Analysis and Data Validation of 
2 Process-Facility Pipelines 

3 Samples collected from within the pipelines and from adjacent soil will be analyzed for a suite of 
4 radionuclides and nonradionuclide constituents identified during the DQO process. The list of 
5 analytes, laboratory methods, associated target-detection limits, and quality assurance and 
6 quality control requirements for Phase 1 sampling of Process-Facility pipelines is provided in the 
7 SAP (Appendix A). This task includes the laboratory analysis of samples, the compilation of 
8 laboratory results in data packages, and the validation of a representative number of laboratory 
9 data packages. 

10 5.2.5 Laboratory Analysis and Data Validation of 
11 Tank-Farm Pipeline-System Samples 

12 Samples collected from within the pipelines and from adjacent soil will be analyzed for a suite of 
13 radionuclides and nonradionuclide constituents identified during the DQO process. The list of 
14 analytes, methods, and associated target-detection limits is provided in the Phase 1 SAP 
15 (Appendix B). The SAP also specifies the quality-assurance, quality-control, and data-reporting 
16 requirements for the laboratory analysis. Validation of a representative number of laboratory 
17 data packages will be performed. Data review and validation will be completed in accordance 
18 with best-basis inventory procedures. 

19 5.3 EVALUATION OF PHASE I DATA 

20 All Phase 1 characterization data will be compiled and reviewed at the completion of field 
21 operations and receipt of laboratory results . Field-screening results, geophysical-logging data, 
22 and laboratory analyses will be included. Results will be tabulated and maps and plots prepared 
23 to show the contaminant distribution. Based on the results of Phase 1, an assessment will be 
24 completed concerning the need for additional data collection for each of the process-waste 
25 pipeline bins. The data collected in Phase 1 will be used to determine whether contamination is 
26 above the preliminary cleanup levels and if remediation is required. If the need for additional 
27 data collection is determined to be required to support risk-assessment evaluations and remedial 
28 decision making, planning for Phase 2 wilJ be initiated. 

29 Phase 2 will entail gathering additional data to support remedial decisions, including no action. 
30 Additional characterization data will be acquired to allow for a statistical analysis of the data set. 
31 The data set will be used to determine a 95 percent upper confidence limit of the mean 
32 concentration for the COPCs. The uncertainty in the calculated values, based on the proposed 
33 total number of analyses that will be used, will be presented in the Phase 2 SAP. Results of both 
34 phases of characterization will be presented in the RI report. 

35 5.4 REMEDIAL INVESTIGATION REPORT 

36 This section summarizes data-evaluation and -interpretation subtasks leading to the production of 
37 an RI report. The primary activities include a data-quality assessment; evaluating the nature, 
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1 extent, and concentration of contaminants based on sampling results; assessing contaminant fate 
2 and transport; refining the site conceptual models; and evaluating risks through a risk 
3 assessment. These activities will be performed as part of the RI report preparation task. 

4 5.4.1 Data-Quality Assessment 

5 A data-quality assessment will be performed on the analytical data to determine if they are the 
6 right type, quality, and quantity for their intended use. The data-quality assessment completes 
7 the data lifecycle of planning, implementation, and assessment that began with the DQO process. 
8 In this task, the data will be examined to see if they meet the analytical-quality criteria outlined 
9 in the DQO and are adequate to evaluate the decision rules in the DQO. 

10 5.4.2 Data Evaluation and Conceptual-Model 
11 Refinement 

12 This task will consist of evaluating the information that has been collected. The nonradiological 
13 and radiological data associated with the samples taken from within the pipeline structures and 
14 surrounding subsurface soil will be compiled, tabulated, and evaluated to satisfy data needs. 
15 Data-evaluation tasks may include the following. 

16 • Perform initial screening for contamination by evaluating the data with respect to 
1 7 background, using simple comparisons of maximum values to background 
18 concentrations. 

19 • Compare the data to potential cleanup levels. 

20 • Describe the distribution of contamination within the pipelines, based on field-screening 
21 and laboratory analytical results for sludge, sediment, or scale samples taken from within 
22 the pipelines. 

23 • Describe the vertical and lateral distribution of contamination in soil adjacent to 
24 pipelines, based on geophysical-logging results and analytical data for soil samples. 

25 • Construct data diagrams and plots to evaluate spatial correlations within and between 
26 sampled media (inside pipelines and surrounding soil). This evaluation will be used to 
27 assess whether contamination is concentrated in a particular area, in relationships 
28 between contaminant levels and locations inside the pipelines, and in surrounding soil. 

29 • If sufficient data are available, perform statistical analyses. This step has many facets, 
30 including determining the distribution of the data and selecting the appropriate statistical 
31 tests. 

32 Data requirements for Phase 1 and Phase 2 decision making are documented in D&D-30262, 
33 Table 5-4. Use of maximum or detected values was determined to be appropriate for Phase 1. 
34 For Phase 2 decision making, data sets will utilize a 95 percent upper confidence level of the 
35 mean value. 
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1 The combined chemical and geophysical data will be used for refining the preliminary 
2 conceptual contaminant-distribution models and as inputs to the risk assessment. Phase 1 results 
3 also will be used to determine Phase 2 data needs. 

4 5.4.3 Baseline Risk Assessment 

5 For the 200-IS-1 OU, a quantitative, baseline risk assessment will be prepared as part of the RI 
6 report for all potential pathways: human-health direct contact, ecological, and protection of 
7 groundwater. It is important to note that for the baseline risk assessment, completed risk 
8 assessments conducted for process facilities liquid-waste disposal sites, tank farms, and other 
9 applicable waste sites also will be evaluated, with input parameters and results included as 

10 appropriate, to support the 200-IS-1 OU analyses. Results of these other risk assessments will be 
] 1 integrated and used to support an evaluation of the risk posed by residual waste associated with 
12 pipeline structures and associated soil. 

13 The baseline risk assessment will evaluate risk to human and ecological receptors from potential 
14 exposure to contaminants in accessible surface sediments and shallow subsurface soils. The risk 
15 assessment also will evaluate the potential for contaminants that are currently in the vadose-zone 
16 soil to impact groundwater in the future. Risks from current groundwater contamination will not 
17 be evaluated; this evaluation will be conducted as part of the RI/FS process for the Central 
18 Plateau respective groundwater OUs. 

19 A baseline risk analysis for those COPCs detected within the pipelines also will be completed. 
20 Initial screening will consider the constituents to be directly accessible to potential receptors. 
21 Modeling of future exposure risks, as the pipelines degrade and constituents actually become 
22 available to surrounding soil, also will be completed. These modeling results will be considered 
23 in the risk evaluations associated with various potential leave-in-place remedial alternatives 
24 (e.g., no action, decontamination flushes, grouting). 

25 5.4.3.1 Risk Framework 

26 Ecology, EPA, and DOE, cumulatively known as the Tri-Parties, undertook the task of 
27 developing a risk framework to support risk assessments in the Central Plateau. This included a 
28 series of workshops completed in 2002 with representatives from DOE, EPA, Ecology, the 
29 Hanford Advisory Board, the Tribal Nations, the State of Oregon, and other interested 
30 stakeholders. The workshops focused on the different programs involved in activities in the 
31 Central Plateau and the need for a consistent application of risk-assessment assumptions and 
32 goals. The results of the risk framework are documented in letter HAB 132, "Exposure 
33 Scenarios Task Force on the 200 Area;" in the Tri-Parties' response to HAB 132, 
34 (Klein et al., 2002, "Consensus Advice #132: Exposure Scenarios Task Force on the 200 Area")~ 
35 and in HAB, 2002, Report of the Exposure Scenarios Task Force. The risk assessment presented 
36 in the RI report will use data collected from the pipeline structures and surrounding soil and will 
37 be sufficient to allow quantification of risk. 
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5.4.3.2 Standards, Guidance Documents, and Computer Codes 

2 The human-health risk assessment will be conducted in accordance with appropriate subsections 
3 of WAC 173-340 and with the following DOE and EPA guidance documents: 

4 • DOE/RL-91-45, Hanford Site Baseline Risk Assessment Methodology 

5 • EPAf540/l-89/002, Risk Assessment Guidance for Superfund (RAGs), Volume I-Human 
6 Health Evaluation Manual, (Part A) Interim Final, OSWER 9285.7-0lA 

7 • EPA, 1991 , Risk Assessment Guidance for Superfund, Vol. I, Human Health Evaluation 
8 Manual, Supplemental Guidance: Standard Default Exposure Factors, (Interim Final), 
9 OSWER Directive 9285.6-03 

10 • EPAf600/P-95/002Fa, Exposure Factors Handbook Volume/: General Factors 

11 • EPAf540/R-99/005, Risk Assessment Guidance for Superfund, Volume]: Human Health 
12 Evaluation Manual ( Part E, Supplemental Guidance for Dermal Risk Assessment) Final 

13 • EP Af600/P-92/003C, Proposed Guidelines for Carcinogen Risk Assessment 

14 • EPA, 2002, Calculating Upper Confidence Limits for Exposure Point Concentrations at 
15 Hazardous Waste Sites, OSWER Publication 9285.6-10 

16 • EPAf600/R-07/038, ProUCL Version 4.0 User Guide. 

17 Human direct contact risks for nonradionuclides initially will be evaluated by comparison to 
18 risk-based standards such as WAC 173-340-745, "Soil Cleanup Standards for Industrial 
19 Properties," or WAC 173-340-740, "Unrestricted Land Use Soil Cleanup Standards," depending 
20 on the location of the site with respect to the Central Plateau land-use boundary and 
21 consideration for the site containing TSO components. Risks associated with the vadose zone 
22 and groundwater pathways will be evaluated in accordance with WAC 173-340-747, "Deriving 
23 Soil Concentrations for Ground Water Protection." Contaminants present at concentrations 
24 exceeding these risk-based standards will be considered further in the risk-assessment process. 
25 Risks from nonradiological noncarcinogens will be evaluated by calculating hazard quotients for 
26 individual constituents and a hazard index for cumulative risk. Risks from nonradiological 
27 carcinogens and radionuclides will be evaluated by calculating incremental cancer risks for 
28 individual constituents and a cumulative cancer risk. 

29 The RESidual RADioactivity (RESRAD) computer program (ANL, 2002, RESRAD for 
30 Windows, Version 6.21) will be used to obtain risk and dos.e estimates from direct-contact 
31 exposure to radiological constituents present in the shallow zone of the waste sites. The 
32 . RESRAD transport model also will be used to obtain risk and dose estimates for the protection of 
33 the groundwater pathway. Additional analysis may be performed using other appropriate fate 
34 and transport models when approved by Ecology and EPA to assess impact to the groundwater 
35 from chemicals and radionuclides in the vadose zone (in accordance with WAC 173-340-747(8), 
36 "Deriving Soi] Concentrations for Ground Water Protection," "Alternative Fate and Transport 
37 Models"). 
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1 5.4.3.3 Additional Risk-Assessment Information 

2 For those 200-IS-1 OU pipeline systems and waste sites located inside the Core Zone, risk 
3 assessment will be performed for an industrial-exposure scenario to establish the baseline risk. 
4 As part of the FS, additional risk assessment for informational purposes may be performed to 
5 evaluate other scenarios, such as a Native American scenario or an intruder scenario, to evaluate 
6 postremediation residual risks. 

7 The pipelines (including interior contents) and surrounding soil composing each process 
8 waste-stream bin will be evaluated in the risk assessment. The pipelines in each bin, with the 
9 exception of tank-farm waste-transfer pipelines, may be considered as one entire unit in risk 

10 calculations. Site-specific data will be used to justify this grouping into one unit. The 
11 characterization data that support this approach will be provided as part of the risk assessment. 
12 Tank farm waste-transfer pipelines are considered too heterogeneous for unit risk application. 
13 Subdivision of Bins 1-5 may be necessary in some instances because of unique, facility-specific, 
14 heterogeneity. Those pipelines identified for subdivision because of characteristics that are not 
15 consistent with the primary bin may be evaluated separately in the risk assessment. 

16 Contaminant concentrations, distribution, and pathway availability will be evaluated. Analytical 
17 data and hydrogeologic information used in risk calculations include the following: 

18 • Laboratory analytical results from sampled media 

19 • Waste-site configuration and construction (multiple pipelines within a sealed encasement 
20 or direct-buried single pipelines) 

21 • Depth of burial (above or below the 4.6 m [15-ft] direct human-exposure point of 
22 compliance) (in accordance with WAC 173-340-745(5)(b ), "Soil Cleanup Standards for 
23 Industrial Properties," "Method C Industrial Soil Cleanup Levels," or 
24 WAC 173-340-740(3)(b ), "Unrestricted Land Use Soil Cleanup Standards," "Method B 
25 Soil Cleanup Levels for Unrestricted Land Use," "Standard Method B Soil Cleanup 
26 Levels," as appropriate). 

27 • Comparison of concentrations of contaminants relative to concentrations considered 
28 protective of groundwater (e.g., compared with WAC 173-340-747 values). 

29 • Known or estimated volume of a waste stream released in relation to the available pore 
30 volume of soil underlying the pipeline 

31 • Types and amounts of contaminants transferred by the pipeline and associated structure; 
32 contaminant inventory 

33 • Release mechanism (minor isolated cracks or breaks or major discontinuities and breaks 
34 throughout the line) 

35 • Expected distribution of contamination based on configuration of the pipeline structure 

36 • Geological setting 
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1 • Neighboring waste sites, structures, or utilities 

2 • Potential for hydrologic and contaminant impacts to groundwater. 

3 Information and assessments completed for each pipeline bin as part of the RI will be 
4 incorporated into the FS. Results of the risk assessment will be used to support the evaluation 
5 and selection of the appropriate remedial action. The characterization data that will be compiled 
6 during Phases 1 and 2 of the RI should provide sufficient information to select remedies for each 
7 pipeline-system bin. Following remedial action, additional data collection will be performed as 
8 needed to verify achievement of cleanup goals. For sites that are candidates for a removal 
9 action, final verification sampling results will provide sufficient data to document that cleanup 

10 levels specified in the ROD have been achieved. 

11 5.4.4 Ecological Evaluation and Risk Assessment 

12 The screening-level ecological risk assessment in DOE/RL-2001-54 is meant to be 
13 a conservative evaluation of risk to ecological receptors from stressors, in this case, introduction 
14 of contaminants and habitat elimination. The screening-level ecological risk assessment 
15 identifies pathways for ecological receptors to be exposed to the contamination and evaluates 
16 potential risk from those exposures. 

17 The 200-IS-1 OU RI will include the screening of contaminants against ecological soil protection 
18 values. WAC 173-340-900, "Tables," Table 749-3 for non-radionuclides and soil biota 
19 concentration guideline, (i.e., BCGs [DOE-STD-1153-2002, A Graded Approach for Evaluating 
20 Radiation Doses to Aquatic and Terrestrial Biota]) for radionuclides. Waste site 
21 characterization data from 200-IS-1 OU facility and tank farm processes (e.g., transfer lines and 
22 soils) will be assessed against the Central Plateau ecological risk assessment. The ecological risk 
23 assessment being performed for the Central Plateau may stand as the ecological risk assessment 
24 for the 200-IS-1 OU. 

25 5.4.5 Treatability Studies Needs 

26 In conjunction with the RI data compilation and assessment, the FS activities will be initiated 
27 and will include the identification of applicable remedial alternatives. The need to conduct 
28 treatability studies will be evaluated as part of the RI process. Treatability studies may be 
29 required to verify the feasibility of a technology, cost of a remedy, or applicability of a 
30 technology or action under different site conditions. An initial treatability study need was 
31 identified. Costs for implementation of the remedial actions being considered will be 
32 obtained from completed projects in other parts of the Hanford Site ( e.g., 100 or 300 Areas, 
33 200-UW-1 OU pipeline removal) or at other DOE facilities. 

34 Facilities Process-Waste Pipelines 

35 Phase 1 RI characterization activities are expected to provide additional information that may 
36 contribute or be used in lieu of treatability studies needed to complete the FS. Information 
37 obtained during Phase 1 characterization activities will provide important information 
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1 concerning the existing condition of the buried pipelines, level of effort and costs to acquire data, 
2 and worker-exposure conditions that will be associated with certain remedies. 

3 5.5 FEASIBILITY STUDY/CLOSlffl_E PLAN 

4 After completion of the RI, remediation alternatives and closure strategies identified in this work 
5 plan will be more fully developed and will be evaluated against RCRA closure performance 
6 standards and the CERCLA nine criteria (40 CFR 300.430(e)(9)(iii), "Remedial 
7 Investigation/Feasibility Study and Selection of Remedy," "Feasibility Study," "Detailed 
8 Analysis of Alternatives," "Nine Criteria for Evaluation") in the FS and appended RCRA TSD 
9 unit closure plans. The FS process consists of the following steps. 

10 1. Define remedial-action objectives and RCRA closure and RCRA corrective action 
11 performance standards. 

12 2. Identify general response actions to satisfy remedial-action objectives. 

13 3. Identify potential technologies and process options associated with each general response 
14 action. 

15 4. Screen the process options to select a representative process for each type of technology 
16 based on its effectiveness, implementability, and cost. 

17 5. Assemble viable technologies or process options into alternatives representing a range of 
18 treatment and containment, plus a no-action alternative. 

19 6. Evaluate alternatives and present information needed to support remedy selection and 
20 RCRA closure of the unit, pursuant to Hanford Facility RCRA Permit, Condition II.K 
21 (WA 7890008967). 

22 5.5.1 Remedial-Action Alternatives 

23 Potential remedial-action alternatives that have been identified for the 200-IS-1 OU waste sites 
24 include the following: 

25 • No-action alternative 
26 • Excavation and disposal of waste 
27 • Excavation with treatment and disposal 
28 • In situ treatment (stabilization) 
29 • Maintain existing soil cover/institutional controls/monitored natural attenuation. 

30 Sections of pipelines and many of the diversion boxes that are part of the 200-IS-1 OU are 
31 located in areas where the use of a cap/barrier may be proposed for remedial actions that will be 
32 undertaken by another OU or project to address facilities, WMAs, and/or other waste sites. 
33 Evaluation of remedial alternatives for the 200-1S-1 OU waste sites will consider the benefits of 
34 these proposed barriers and how remedial strategies and decisions can be integrated. 
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1 A summary of each of these potential alternatives as it would apply to the 200-IS-l OU waste 
2 sites is provided below. Two principal categories of remedial alternative currently are identified, 
3 those actions that require removal and those that entail in-place remedies. In-place remedies 
4 would include in situ treatment (stabilization), or maintaining an existing soil cover if already 
5 present, with institutional controls. 

6 5.5.1.1 No Action 

7 Title 40 CFR 300 requires that a no-action alternative be evaluated as a baseline for comparison 
8 with other remedial alternatives. The no-action alternative represents a situation where no legal 
9 restrictions, access controls, or active remedial measures are applied to the site. No action 

10 implies allowing the wastes to remain in the current configuration, thus being affected only by 
11 natural processes. No maintenance or other activities will be instituted or continued. Selecting 
12 the no-action alternative would require that a waste site pose no unacceptable threat to human 
13 health or the environment. 

14 5.5.1.2 Maintain Existing Soil Cover/Institutional Controls/Monitored Natural 
15 Attenuation 

16 Under this alternative, the existing soil cover on a waste site is maintained and/or augmented as 
17 needed to provide protection from intrusion by biological receptors, along with legal barriers 
18 (e.g., deed restrictions, excavation permits) and physical barriers (e.g., fencing) that would 
19 mitigate contaminant exposure. Radioactive contaminants remaining beneath the clean soil 
20 cover are allowed to decay in place (i.e., to attenuate naturally), thereby reducing risk until 
21 remediation goals are met. This alternative may be preferable in the following circumstances: 

22 • For contaminants that naturally attenuate and are not mobile in the environment 

23 • For contaminants that may be mobile but attenuate/decay before impacting the 
24 environment 

25 • When the cost to remediate does not gain a comparable amount of risk reduction 

26 • When the cost for active remediation (e.g., remove and dispose, capping) is prohibitive. 

27 For sites having a clean soil cover of less than 4.6 m (15 ft), more stringent institutional controls 
28 (e.g., physical and legal barriers, biological monitoring, removal of deeply rooted plants, control 
29 of deep-burrowing animals) will need to be implemented. Water- and land-use restrictions also 
30 will be used to prevent exposure. 

31 Natural attenuation relies on natural processes to lower contaminant concentrations until cleanup 
32 levels are met. Monitored natural attenuation includes sampling and/or environmental 
33 monitoring, consistent with EP A/540/R-99/006, Radiation Risk Assessment at CERCLA Sites: 
34 Q&A, OSWER 9200.4-31P, to verify that contaminants are attenuating as expected and to ensure 
35 that contaminants remain isolated (e.g., will not lead to degradation of groundwater or be 
36 released to air or biota). Attenuation monitoring activities could include monitoring of the 
3 7 vadose zone using geophysical logging methods or groundwater monitoring to verify that natural 
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I attenuation processes are effective. Monitoring of groundwater may be required near sites with 
2 mobile contaminants left in place, to verify that groundwater is not being impacted. 

3 5.S.1.3 Removal, Treatment, and Disposal 

4 Remedial alternatives will be evaluated that may involve different combinations of remove, treat, 
5 and dispose actions, depending on site conditions. Consideration of radionuclide composition 
6 and activity, remediation-worker exposure hazards, and available disposal pathways will have a 
7 significant influence on remedy selection. Removal activities will involve excavation of soil and 
8 structures. Treatment may include in situ or ex situ operations. Treatment technologies 
9 involving in-place stabilization or postremoval stabilization will be evaluated. Additional 

10 discussion on the application of these potential actions is discussed below. 

11 • Removal and Disposal: 

12 Structures and soil with contaminant concentrations above the preliminary remediation 
13 goals would be removed using conventional techniques and would be disposed of at an -
14 approved disposal facility, most likely the Environmental Restoration Disposal Facility, or 
15 at an offsite facility if transuranic constituents are involved. The depth and, therefore, the 
16 volume of soil removed largely will depend on which categories of preliminary remediation 
17 goals are exceeded. For example, if human-health direct-contact or ecological preliminary 
18 remediation goals are exceeded, removals would be conducted to a maximum of 4.6 m 
19 (15 ft ). Conversely, if groundwater protection is required, soils (to the extent practicable) 
20 would be removed to meet groundwater-protection preliminary remediation goals. A 
21 decision logic would be developed, with criteria used to determine if below grade structures 
22 (e.g., pipelines, diversion boxes, catch tanks) that extend deeper than 4.6 m (15 ft) would be 
23 removed. Decision inputs would include results of fate and transport modeling (in 
24 accordance with WAC 173-340-747(8), risk assessment, and regulatory requirements). 

25 The remediation of sites under the remove-and-dispose alternative would be guided by 
26 the observational approach. The observational approach is a method of planning, 
27 designing, and implementing a remedial action that relies on information (e.g., samples) 
28 collected during remediation to guide the direction and scope of the activity. Data 
29 collected are used to assess the extent of contamination and to make real-time decisions 
30 in the field . Targeted (or hot-spot) removals could be considered under this alternative if 
31 contamination is localized in only a portion of a waste site. 

32 Radioactive waste will require special-handling protocols. Remote-controlled equipment 
33 and containment structures may be necessary if removal actions involve high-activity 
34 waste. Removal actions using the observational approach do not require that the precise 
35 extent of contamination be known before excavation; rather, the extent of contamination 
36 is assessed as the excavation proceeds, and the extent of remediation is adjusted 
37 accordingly. In this alternative, soils will be removed until the preliminary remediation 
38 goals are achieved to a maximum depth of 4.6 m (15 ft). In some cases, deeper depths of 
39 removal, as agreed upon with the regulators, may be required where removal of an 
40 engineered structure is required. If previously unanticipated contamination above the 
41 preliminary remediation goals is discovered, the extent of remediation may be increased 
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1 following consultation with the Tri-Parties. A decision to excavate to a greater depth to 
2 protect groundwater (i.e. , if required to meet groundwater maximum contaminant levels) 
3 would depend on factors such as the cost of further remediation, amount of risk reduction 
4 achieved, volume of soil generated, availability of disposal-facility capacity, impacts on 
5 cultural and ecological resources, logistics and interference with other onsite 
6 activities/structures, worker safety issues, and implementability of the excavation for the 
7 deeper contamination. 

8 • Removal with Ex Situ Treatment and Disposal: 

9 Low-level radioactive waste and/or hazardous waste are acceptable for disposal at the 
10 Environmental Restoration Disposal Facility in accordance with the waste-acceptance 
11 criteria (BHI-00139, Environmental Restoration Disposal Facility Waste Acceptance 
12 Criteria). For certain removal actions involving moderate- or high-activity radiological 
13 or mixed waste, ex situ treatment may be required to meet disposal requirements. For this 
14 waste, treatment technologies will be identified to meet potential disposal requirements. 

15 • In Situ Treatment with Removal and Disposal: 

16 Stabilization of residual liquids in pipelines may be required before removal actions are 
17 initiated at some waste sites. Injection or pumping of specially fonnulated grout mixtures 
18 designed to encapsulate and stabilize any residual liquids will be considered as a remedial 
19 alternative. In situ treatment before removal also will be evaluated for worker-safety, 
20 waste-handling, and waste-disposal considerations. 

21 • In Situ Treatment: 

22 Some pipeline segments may have attributes where application of an in situ treatment 
23 technology would be an appropriate remedy. This remedy may be applicable to pipelines 
24 that have sorbed contaminants (e.g., vitrified clay pipeline) or that have accumulated 
25 a significant build-up of scale or other residual material inside the pipe that would be 
26 difficult to remove. Leaking pipelines also may have a localized accumulation of 
27 contaminated soil concentrated near the structure. Currently identified in situ treatment 
28 technologies consist of grout injection/pumping into a pipeline and/or the surrounding 
29 soil and vitrification. For grouting, chemical fixation agents would be mixed with the 
30 grout and used to stabilize local contamination. In situ vitrification techniques will be 
31 evaluated for situations where a mechanism needs to be considered to stabilize 
32 high-activity and/or transuranic-containing materials. These stabilization techniques 
33 would be remedial alternatives for those locations where the exposure-pathway 
34 assessment identified ~oundwater as a potentially impacted medium. 

35 Placement of a plug of material is anticipated to be sufficient to isolate the structure in 
36 some pipeline locations. These situations currently are being associated with those 
37 pipelines that have been identified where a segment of the line will be positioned under 
38 a proposed barrier. 

39 Certain pipeline segments where the constructed materials have shown no tendency to 
40 sorb chemical constituents (e.g., stainless-steel pipelines) only may require application 
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1 of a decontamination procedure. Flushing of residual constituents (e.g., liquids, 
2 sediments, sludge) may be sufficient action to remove contaminants and eliminate future 
3 exposure concerns. 

4 5.5.2 Remedial Alternatives, Performance Standards, 
5 and Selection Criteria 

6 During the detailed analysis, each alternative will be evaluated against the following CERCLA 
7 criteria (40 CFR 300.430(e)(9)(iii)): 

8 • Overall protection of human health and the environment 
9 • Compliance with ARARs 

10 • Long-term effectiveness and permanence 
11 • Reduction of toxicity, mobility, or volume through treatment 
12 • Short-term effectiveness 
13 • Implementability 
14 • Cost 
15 • State acceptance 
16 • Community acceptance. 

17 The first two criteria are considered threshold criteria, which the remedial alternatives being 
18 evaluated must meet. The next five criteria are considered balancing criteria, which are used to 
19 assist in selecting the most appropriate remedial alternative. The last two criteria are considered 
20 modifying criteria, which are used to assist in finalizing the selection of a remedial alternative. 
21 The modifying criterion of State acceptance will be documented in the ROD. The final 
22 modifying criterion, community acceptance, will be applied following the FS during the 
23 proposed plan and ROD phase. 

24 The National Environmental Policy Act of 1969 values will be evaluated and incorporated into 
25 the FS as part of DOE's statutory responsibility under the National Environmental Policy Act 
26 of 1969. These values include impacts to natural, cultural, and historical resources; 
27 socioeconomic aspects; and irreversible and irretrievable commitments of resources. 

28 The RCRA closure performance standards (WAC 173-303-610[2], "Closure and Post-Closure," 
29 "Closure Performance Standard") will be used to evaluate the ability of alternatives to comply 
30 with RCRA closure requirements. These standards require the closure of TSD units in a manner 
31 that achieves the following: 

32 • Minimizes the need for further maintenance 

33 • Controls, minimizes, or eliminates, to the extent necessary to protect human health and 
34 the environment, postclosure escape of dangerous waste, dangerous-waste constituents, 
35 leachate, contaminated run-off, or dangerous-waste decomposition products to the 
36 ground, surface water, groundwater, or the atmosphere 

37 • Returns the land to the appearance and use of surrounding land areas to the degree 
38 possible, given the nature of the previous dangerous-waste activity. 
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1 In addition, RCRA corrective-action performance standards (WAC 173-303-64620, "Closure 
2 and Post-Closure," "Corrective Action," "Requirements") will be used to evaluate how well the 
3 alternatives comply with RCRA corrective-action requirements. These standards state that 
4 corrective action must achieve the following: 

5 • Protect human health and the environment for all releases of dangerous waste and 
6 dangerous constituents, including releases from all solid-waste management units at the 
7 facility 

8 • Occur regardless of the time at which waste was managed at the facility or placed in such 
9 units, and regardless of whether such facilities or unit were intended for the management 

10 of solid or dangerous waste 

11 • Be implemented by the owner/operator beyond the facility boundary where necessary to 
12 protect human health and the environment. 

13 The FS also will include supporting information needed to complete the detailed analysis and 
14 meet regulatory integration needs, including the following. 

15 • Summarize the RI, including the nature and extent of contamination, the contaminant-
16 distribution models, and an assessment of the risks to help establish the need for 
17 remediation and to estimate the volume of contaminated media. 

18 • Refine the conceptual exposure-pathway model to identify pathways that might need to 
19 be addressed by remedial action. 

20 • Provide a detailed evaluation of potential ARARs, beginning with potential ARARs 
21 identified in the hnplementation Plan (DOE/RL-98-28, Chapter 4.0). 

22 • Refine potential remedial-action objectives and preliminary remediation goals identified 
23 in the hnplementation Plan (DOE/RL-98-28, Chapter 5.0), based on the results of the RI, 
24 ARAR evaluation, and current land-use considerations. 

25 • Refine the list of remedial alternatives, identified in the hnplementation Plan 
26 (DOE/RL-98-28, Appendix D) and in this section, based on the RI. 

27 • Provide corrective-action recommendations for RPPs to fulfill the requirements for 
28 a CMS report. 

29 • Include as appendices or separate documents, closure plans to address RCRA TSD units 
30 in the OU. The closure plans may incorporate, by reference, specific sections of the work 
31 plan or RI report containing specific closure-plan information. The closure plans will 
32 include closure performance standards, a closure strategy, general closure activities 
33 including verification sampling, and a general postclosure plan. 

34 Additional RCRA integration guidance for preparing an FS/closure plan is provided in 
35 DOE/RL-98-28, Section 2.4. 
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1 5.6 FEASIBILITY STUDY/CLOSURE PLAN 

2 Remedial actions in the Central Plateau are being investigated and evaluated on an OU-by-OU 
3 basis, as defined in 40 CFR 300, 40 CFR 300.430, and the Tri-Party Agreement Acton Plan 
4 (Ecology et al., 1989b ). To provide flexibility for implementing remedial actions, alternative 
5 methods for remediation of Central Plateau waste-site groupings will be considered. Several 
6 alternatives currently are under consideration, some of which may be used for the waste sites 
7 addressed in this work plan. Three alternatives have been identified to provide flexibility in the 
8 decision-making process, facilitate early action, and remediate and close specific areas or zones. 
9 Examples of these remedial alternatives are presented below: high-risk waste sites identified by 

10 grouping, regional-site closure, and waste-site grouping by characteristics or hazards. 

11 

12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

5.6.1 Waste Sites Identified for Early Action 

This remedial alternative accelerates the start of remedial actions and closure of waste sites that 
present an ongoing or expected future threat to groundwater. Some Central Plateau high-risk 
sites already have been identified for early actions near the U Plant, PUREX Plant, and 
Plutonium Finishing Plant. These sites will be included in proposed plans and RODs that 
promote early action. Waste sites also may be identified that would be appropriate for 
implementing an expedited response action. A "Time Critical Removal Action" could be used to 
streamline the cleanup and close-out process for selected waste sites. This approach has been 
used at the U Plant for the 200-W-42 Pipeline removal. 

5.6.2 Regional-Site Closure 

Waste-site remedial decision making may be adjusted under a regional-closure strategy that 
aligns waste sites into groups defined by geographical zones. Under this strategy, waste sites in 
a geographical area may be remediated as a group, even though they may be in different OUs. 
A strategy to implement this regional-closure alternative is being developed for the Central 
Plateau and has been completed for the U Plant. 

5.6.3 Waste-Site Grouping by Characteristics or 
Hazards 

A third example of a remedial alternative is based on a specific characteristic or hazard that 
mandates additional requirements, such as supplemental ARARs or more robust remedial 
alternatives. For example, some pipelines and structures in the 200-IS- l OU are suspected to 
contain concentrations of transuranic radionuclides in excess of the 100 nCi/g concentration limit 
for designation as transuranic constituents. Sites containing concentrations of transuranic 
radionuclides above 100 nCi/g may require selective removal actions or more protective barrier 
designs to prevent intrusion, based on this particular hazard. Such alternatives might not be 
required for other process-condensate or process-waste pipelines in the 200-IS-1 OU, where only 
low-to-moderate levels of radionuclides occur. Grouping certain pipelines or structures 
(e.g., diversion boxes, catch tanks) with similarly contaminated soil sites (e.g., cribs and 
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1 trenches) in other OUs could streamline the decision-making process and tailor the requirements 
2 and a1ternatives to these specific hazards. 

3 Along with the completion of the FS/closure plan. a proposed plan will be prepared that 
4 identifies the preferred remedial alternative for the OU. The preferred remedial alternative will 
5 include RCRA-closure and corrective-action requirements. In addition to identifying the 
6 preferred alternative, the proposed plan will serve the following purposes. 

7 • Summarize the completed RI/FS. 

8 • Provide criteria by which waste sites in the OU will be evaluated after issuance of the 
9 ROD to confirm that the contaminant distribution model for the site is consistent with the 

10 preferred alternative. Contingencies to move a waste site to a more appropriate waste 
1 1 group a1so will be developed. 

12 • Identify performance standards and ARARs applicable to the OUs. 

13 After the public-review process is complete, the lead regulatory agency will make a final 
14 decision on the remedial action to be taken. The decision will be documented in a ROD and the 
15 Hanford Facility RCRA Permit (W A7890008967) will be modified to incorporate the ROD (and 
16 subsequent amendments) by reference, authorizing the RCRA actions. 

17 5.7 
18 
19 
20 

REMEDY SELECTION, RECORD OF 
DECISION, RCRA PERMIT MODIFICATION, 
AND POST-RECORD OF DECISION 
ACTIVITIES 

21 5.7.1 Remedy Selection, Record of Decision, RCRA 
22 Permit Modification 

23 Once the FS process for remedial-alternative eva1uation for the waste sites in the 200-IS-1 OU 
24 has been completed, a proposed plan will be developed that contains a summary of the key 
25 elements of the FS and presents the recommended selected remedies for the OU. The proposed 
26 plan will indicate that a draft permit modification also is being conducted. with unit-specific 
27 permit conditions for RPPs and the RCRA TSD units and components for incorporation into the 
28 Hanford Facility RCRA Permit (WA 7890008967). 

29 This proposed plan will undergo a public review and comment process (40 CFR 300.430(f)(3), 
30 "Remedial Investigation/Feasibility Study and Selection of Remedy"). After the 
31 public-comment period has been completed, a ROD will prepared (40 CFR 300.430(f)(5), 
32 "Remedial Investigation/Feasibility Study and Selection of Remedy," "Selection of Remedy," 
33 "Documenting the Decision") that documents the remedial-action decisions for the OU and the 
34 responses to the public comments. Development of a ROD that supports elements of the 
35 "plug-in" approach and use of a contingent or alternate remedy will be evaluated. Design of the 
36 ROD will be consistent with use of a process where waste-site attributes are confirmed before a 
37 remedial response is implemented. 
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1 The draft RCRA permit modification will go through a public involvement process as specified 
2 in WAC 173-303-830, "Permit Changes," in conjunction with the proposed plan. The draft 
3 permit modification will contain the closure plan for TSO units and the proposed selected 
4 remedy for RPP waste sites. 

5 5.7.2 Post-Record of Decision Activities 

6 After the ROD and Hanford Facility RCRA Permit (WA7890008967) modification have been 
7 issued, a remedial-design report and remedial-action work plan will be prepared to detail the 
8 scope of the remedial action, which will include RCRA closure and corrective-action 
9 requirements. As part of this activity, DQOs will be established and SAPs will be prepared to 

l O direct verification sampling and analysis. Before remediation begins, data necessary for the 
11 remedial design and to support future risk assessments will be obtained. Verification sampling 
12 will be performed after the remedial action is complete to determine if the ROD requirements 
13 have been met and if the remedy was effective. Additional guidance for verification sampling is 
14 provided in DOE/RL-98-28, Section 6.2. 

15 The remedial-design report and remedial-action work plan will contain an integrated schedule of 
16 remediation activities for the OU, including the schedule for RCRA TSD unit closures, and will 
17 satisfy the requirements for an RPP corrective-measures implementation work plan and design 
18 report. The remedial-design report/remedial-action work plan, along with the proposed Tri-Party 
19 Agreement milestones, will be submitted 180 days after the ROD is signed. Remediation 
20 activities will be designed to ensure integration of CERCLA cleanup activities and RCRA 
21 corrective actions and closure. Following the completion of the remediation, closeout activities 
22 will be performed as specified in the ROD, remedial-design report and remedial-action work 
23 plan, and the Hanford Facility RCRA Permit. 

24 Enforceable sections of the closure plan will be identified in the Hanford Facility RCRA Permit 
25 modification. The RCRA closure activities and schedules will be defined in the Hanford Facility 
26 RCRA Permit Modification and will be consistent with the closure plan. Certification of closure 
27 in accordance with WAC 173-303-610(6), "Closure and Post-Closure," "Certification of 
28 Closure," will be performed after cleanup actions are complete. The site will be restored as 
29 appropriate for future land use. If clean closure is not attained at a TSD unit, postclosure care 
30 requirements will be met. These requirements will include final-status groundwater monitoring, 
31 maintenance and monitoring of institutional controls and/or surface barriers, and certification of 
32 postclosure at the completion of the postclosure. 

33 Fieldwork to implement the post-ROD SAPs and remediation of the waste site will foJlow the 
34 schedule as outlined in the remedial-design report and remedial-action work plan. An operations 
35 and maintenance plan will be prepared for implemented remedies that, while still protective of 
36 human health and the environment, leave contamination in place. Finally, closeout reports will 
37 be prepared to document that all of the remedial activities for the OU have been implemented in 
38 accordance wi.th the approved CERCLA documents. 

39 
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1 6.0 PROJECT SCHEDULE 

2 The project schedule for activities discussed in this work plan are provided in Table 6-1 . This 
3 schedule was prepared using periods outlined in the Tri-Party Agreement (Ecology et al., 1989_a) 
4 and a two-phase field-investigation approach. Due to the complexities in reviewing the work 
5 plan and sampling and analysis plans Table 6-1 was updated for the additional review time. The 
6 updated table reflects the additional time required to review and respond to comments. In 
7 addition, it reflects the informal 30-day dispute. 

8 The schedule will be evaluated to identify efficiencies; however, the duration of the Phase 2 
9 work will not be known until the Phase l data are evaluated. This schedule will serve as the 

IO baseline for the work-planning process and will be used to measure the progress of implementing 
11 this work plan. The portions of the schedule most germane to this work plan and the attached 
12 SAPs are fiscal year 2008 and fiscal year 2009. The schedule concludes with the submittal of the 
13 Phase 2 work plan. The Hanford Facility RCRA Permit (WA 7890008967) will be modified after 
14 the ROD is issued, during Ecology's annual modification process. 

15 This schedule covers the following: 

16 • Submittal of the Revision 1 Draft B RI/FS work plan 

17 • Review and approval of the work plan(s) 

18 • Field work associated with the characterization of the 200-IS-1 OU waste units for 
19 Phase 1 

20 • Laboratory analysis for Phase I 

21 • Management of investigation-derived waste for Phase I 

22 • Submittal of a modified work plan/SAP for Phase 2 facilities pipelines and associated soil 

23 • Closure plan for the 241-CX-70, 241-CX-71, and 241-CX-72 Tanks. 

24 Interim milestones to be designated under the Tri-Party Agreement will be established through 
25 negotiations among the Tri-Parties. A Class II change form will be submitted to Ecology to 
26 request the addition of any interim milestones. Any updates to the project schedule or associated 
27 milestones will be discussed at the monthly unit managers' meeting prior to implementing the 
28 updates. One of the Tri-Party Agreement milestones (M-020-27) associated with this project 
29 was met on November 25, 1992. Submission of this work plan meets Tri-Party Agreement 
30 Milestone M-013-27, "Submit a revised RI/FS work plan for the 200-IS-l and 200-ST-1 OUs to 
31 Ecology to identify likely response scenarios and potentially applicable technologies, identify the 
32 need for treatability investigations, and include sampling and analysis plans by June 30, 2007 ." 

33 
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Table 6-1. Project Schedule for 200-IS-1 Operable Unit Pipelines. 

fi~:¥,~iJ:~~{:~;~-,~?~1::,1:j_~;;}i~t(t;;{~;t'~Jrt~~~,7.~~if~.i;if;\~:~:fli~ijJ)j~~;~ ::-,)~:--:t..,.~: :-~-,...~~,_~:rt..,._~-; ~~~~J~,...!~-~~~..,./tt-:•;t-.:,\~ r.-:-~£,...)i,....~~--: .. -~~-~-:"":'. .. ~.,,..: ::~i;-::,~~;;,,)·! 

Project Management 
. )! .... -- \ii. :;· ". -. -, . ' , 

Work Plan 

Issue Rev. I Draft B Work Plan - Tri-Party Agreement Milestone M-013-27 

Ecology Review Work Plan 

Comment Resolution 

Finalize Work Plan and Obtain Ecology Approval 
. ',;. . ' ~:: ' .. ;. < ." 

', ' .. •· :-,,· . .. 

Phase 1 Field Investigation 

Pipelines and Soils Investigations 

241-CX-72 Storage Tank Investigation 

Management of Investigation-Derived Waste 

Lab Analysis and Data Validation Pipeline and Soils 

Lab Analysis and Data Validation 241-CX-72 Storage Tank 

,·>,; ... . ... _.:,,..,._ ... _,._,_··.· .,:. 
' -~:. }" ',;.: ·;,,.:;- .. 

Submit 241-CX-70, 241-CX-71, and 241 -CX-72 Tank Closure Plan-Tri-Party 
Agreement Milestone M-020-54 

. i , 

Modify Existing Work Plan and/or Sampling and Analysis Plan(s) Phase 2 
Pipelines and Associated Soil 

Issue Phase 2 Work Plan for Review 

10/01/06 06/29/12 

. } . /: 

10/01/06 02/08/08 

06/30/07 

07/01/07 10/24/07 

10/25/07 03/28/08 

03/31/08 07/15/08 

05/23/08 01/31/10 

05/15/08 J 1/20/08 

01/21/08 12/30/09 

05/15/08 10/29/10 

08/18/08 05/12/09 

09/17/09 12/14/09 

J .; :':>• :.,· -~- .. : 
06/01/08 12/31/08 

. ·::". ·: :: ,.. ;-· .. , ~ .··. ·, 

06/17/09 06/29/10 

06/17/09 06/29/10 

Ecology = Washington State Department of Ecology. Tri-Party Agreement = Hanford Federal Facility Agreement and 
Consent Order (Ecology et al. , 1989a). 
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1 Other Tri-Party Agreement milestones associated with this work plan are as follows: 

2 • M-020-54, "Submit Closure Plan for 241-CX-70, 241-CX-71 , and 241 -CX-72 Tanks for 
3 Regulatory Review: December 31, 2008" 

4 • M-015-00, "Complete RI/FS (or RFI/CMS) Process for All Operable Units: 
5 June 29, 2012." 

6 DOE recognizes it is proposing a change to a major milestone, Milestone M-015-00. This 
7 change is based on the high level of connections between obtaining characterization data, 
8 verifying the data, and the time it takes to evaluate the data to make a remedial action decision. 
9 DOE is requesting a change based on the additional time it has taken review and comment 

10 resolution. 

11 The following is the proposed project milestone-completion date for the key activity: 

12 • Modify Existing Work Plan and/or Sampling and Analysis Plan(s) for Facilities Phase 2 
13 Pipelines and Associated Soil: June 29, 2010. 

14 A separate closure plan for the 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, and 
15 241-CX-72 Storage Tank will be submitted. An RI/FS report for process pipelines and 
16 appurtenances and a proposed plan will be generated for the 200-IS-1 OU. The report will meet 
17 the site-specific RI/FS objectives. In general, the RI/FS will assess data that have been 
18 collected at the time of report preparation (generally, it is anticipated that available information 
19 will include Phase 1 and available Phase II characterization information). The assessment 
20 will be used to define source areas of contamination; to assess the potential pathways of 
21 migration and the potential receptors and associated exposure pathways to the extent necessary 
22 to determine whether, or to what extent, a threat to human health or the environment exists; 
23 and to develop/evaluate remedial alternatives (including the no-action alternative). The RI/FS 
24 will present alternatives that will provide decision makers with a range of options and 
25 information to compare alternatives against one another. A general description of ranges for 
26 source-control response actions will be developed based on the site-specific information 
27 available. A detailed and comparative analysis of remedial alternatives will be assessed against 
28 available site-specific information. This information will be used to develop various conceptual 
29 models (i.e. , pre-defined conditions, such as concentrations, depth, and treatability of 
30 contaminants, for various pipeline groups) that will be applied to the remedial alternatives. 
31 Through the comparative analysis of alternatives, it is expected that these conceptual models 
32 may result in selection of different remedies for different pipeline groupings (e.g., removal, 
33 treatment and leave-in place, or leave-in-place). The RI/FS also may define how the 
34 determination of the selected remedy will be made at each site, such as through amendments to 
35 the ROD. 
36 
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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

If you know Multiply by To get If you know Multiply by To get 

Length Length 

inches 25.40 millimeters millimeters 0.0394 inches 

inches 2.54 centimeters centimeters 0.394 inches 

feet 0.305 meters meters 3.281 feet 

yards 0.914 meters meters 1.094 yards 

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute) 

Area Area 

sq . inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 

sq. feet 0.0929 sq. meters sq. meters 10.764 sq . feet 

sq . yards 0.836 sq . meters sq. meters 1.196 sq. yards 

sq . miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles 

acres 0.405 hectares hectares 2.471 acres 

Mass (weight) Mass (weight) 

ounces (avoir) 28 .349 grams grams 0.0353 ounces (avoir) 

pounds 0.453 kilograms kilograms 2.205 pounds (avoir) 

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short) 

Volume Volume 

teaspoons 5 rnillili ters milliliters 0.034 ounces 

(U.S., liquid) 

tablespoons 15 milliliters liters 2.113 pints 

ounces 29.573 milliliters liters 1.057 quarts 
(U.S., liquid) (U.S., liquid) 

cups 0.24 liters liters 0.264 gallons 

(U.S., liquid) 

pints 0.473 liters cubic meters 35.315 cubic feet 

quarts 0.946 liters 
cubic meters 1.308 cubic yards 

(U.S., liquid) 

gallons 3.785 liters 
(U.S., liquid) 

cubic feet 0.0283 cubic meters 

cubic yards 0.764 cubic meters 

Temperature Temperature 

Fahrenheit (°F-32)*5/9 Centigrade Centigrade (°C*9/5)+32 Fahrenheit 

Radioactivity Radioactivity 

picocurie 37 millibecquerel millibccquerel 0.027 picocurie 
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1 APPENDIX A 

2 SAMPLING AND ANALYSIS PLAN FOR THE PHASE 1 CHARACTERIZATION OF 
3 THE FACILITY PROCESS-WASTE PIPELINE SYSTEMS 

4 Al.O INTRODUCTION 

5 This sampling plan and analysis plan (SAP) encompasses the first phase of a two-phased 
6 sampling approach for the 200-IS-l Operable Unit (OU) pipeline systems. This Phase 1 SAP 
7 directs the characterization activities for the interior of selected pipelines and vadose-zone soil 
8 adjacent to pipelines associated with facility process-waste pipelines. Sampling and analysis 
9 requirements for tank-farm waste-transfer pipelines are discussed in the SAP included in 

JO Appendix B. 

11 This SAP includes specifications for the evaluation of 30 interior pipeline locations, 
12 68 direct-push soil locations for geophysical logging, and 40 soil-sampling locations. 
13 Contaminant levels will be evaluated in the interior of each pipeline at three separate locations 
14 along its length. To evaluate whether contamination in surrounding soil has occurred, 
15 geophysical logging and sampling will be conducted in two areas along each selected pipeline. 
16 Direct-push technology will be used to drive small-diameter casing needed for soil 
17 investigations. Each soil-sampling area includes completion of two direct-push installations, one 
18 on each side of the pipeline. The objective of Phase 1 characterization is to determine if 
19 contaminant concentrations are above preliminary cleanup levels. Preliminary cleanup levels 
20 used for determining detection limit requirements for characterization sampling are presented in 
21 Tables 3-5a and 3-5b of D&D-30262, Data Quality Objectives Summary Report for the 
22 200-IS-I Operable Unit Pipelines and Appurtenances. 

23 Both field-screening techniques and laboratory analytical methods will be used for analysis. 
24 As part of the preparation of this SAP, information was compiled concerning waste-stream 
25 characteristics (chemical and radiological composition) and analytical results from samples 
26 collected at the disposal sites that received waste through those pipelines that are under 
27 investigation. This information, summarized in the Attachment, was used to identify specific 
28 constituents (e.g., hexavalent chromium, mercury, nitrate, Cs-137) or classes of compounds 
29 (e.g. , volatile organic compounds [VOCJ, polyaromatic hydrocarbons, polycholorinated 
30 biphenyls [PCB]) that would be appropriate target compounds for field-screening analyses. 

31 A second phase of sampling and analyses will be undertaken if additional data are needed for the 
32 200-1S-1 OU pipelines after review of the Phase 1 results. The field-investigation objectives for 
33 Phase 2 entail collection of sufficient data for remedial decision making, including a no-action 
34 decision. Data-collection objectives for both phases were developed during the data quality 
35 objectives (DQO) process for 200-IS-l OU pipeline systems. The sampling design for this 
36 subsequent phase will be presented in a Phase 2 SAP that will be included as an amendment to 
37 this Phase 1 SAP. The Phase 2 SAP will be prepared after all Phase 1 results have been 
38 compiled and reviewed. Modification to D&D-30262 and/or the work plan may be required 
39 before completion of the Phase 2 SAP. Where Phase 2 characterization is needed, the decision 
40 errors and data confidence requirements will be reevaluated, as appropriate. 
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1 The sampling and analyses described in this document will provide data to refine the conceptual 
2 contaminant-distribution models, support an assessment of risk, and evaluate remedial 
3 alternatives for the facility process-waste pipeline systems. Characterization activities described 
4 in this SAP are based on implementing the DQO process. General sampling-design parameters 
5 and the objectives for Phase 1 are presented in D&D-30262. 

6 Chapter A 1.0 of this SAP provides an overview of the characterization activities to be completed 
7 and descriptions of the pipelines and adjacent soil areas to be investigated. Chapter A2.0 
8 includes the content identified for inclusion in a Quality Assurance Project Plan (QAPjP), as 
9 outlined in EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans, 

10 EPA QA/R-5. The structure and headings in Chapter A2.0 follow the format defined in the 
11 U.S. Environmental Protection Agency (EPA) guidance. Chapter A3.0 presents the field-
12 sampling plan, which describes the sampling objectives, characterization approach, and field 
13 investigations to be performed. Chapter A4.0 discusses health and safety, and Chapter A5.0 
14 provides information on the management of investigation-derived waste (IDW). 

15 Al.1 PIPELINE DESCRIPTIONS AND IDSTORY 

16 The 200-IS-1 OU includes pipelines and appurtenance located in the 200 East and 200 West 
17 Areas on the Hanford Site in south-central Washington State. The majority of the pipelines 
18 being evaluated in this SAP are located within the exclusive land-use boundary identified in 
19 DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact 
20 Statement. 

21 The following subsections provide a listing and brief description and history of the pipelines 
22 being evaluated in this SAP. The organization for the descriptions is by process waste-stream 
23 bin, indicating the primary and alternate pipelines that have been identified for evaluation. 
24 Information provided includes process-waste characteristics, general features of the pipeline, and 
25 summary information related to the liquid-waste disposal site that received the process waste via 
26 the pipeline. Historical information on operations pertaining to the disposal site often is 
27 pertinent to the attached pipeline that carried the waste. Process-waste streams associated with 
28 each pipeline bin are summarized in Table A-1. Figures A-1 (200 East Area) and A-2 (200 West 
29 Area) show the general locations of all of the pipelines discussed in this SAP and provide the 
30 figure numbers for the sample location maps. The detailed sample-location maps for each of the 
31 pipelines are presented in Chapter A2.0. 

32 For each pipeline bin, alternate pipelines for characterization are indicated. The alternate 
33 pipelines are included to address the potential for encountering field conditions that would result 
34 in the candidate primary lines not being able to be investigated. Circumstances such as 
35 undocumented buried obstacles and worker health and safety issues could require use of the 
36 alternate pipelines for evaluation. 

37 Up to four pipelines are identified per process waste-pipeline bin to accommodate the separate 
38 characterizations objectives for the interior of pipelines and for surrounding soils and inclusion 
39 of alternate pipelines. 
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Process Condensate and 
Process Waste 

(Waste streams associated 
with the 200-PW-l , -2, -3, 
-4, -5, and -6 Operable 
Units) 

Chemical Laboratory 
Waste (Waste streams 
associated with the 
200-LW-l and -2 Operable 
Units) 

Steam Condensate- and 
Cooling Water 

(Waste streams associated 
with the 200-CW-l , -2, -3, 
-4, and -5 Operable Units 
and the 200-SC-1 Operable 
Unit) 

Chemical Sewer Waste 
(Waste streams associated 
with the 200-CS-1 
Operable Unit) 

Miscellaneous Waste 

(Waste streams associated 
with the 200-MW-1 
Operable Unit) 

Tank/Scavenged Waste 

(Waste streams associated 
with the 200-TW- l and -2 
Operable Units) 
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• Process condensate generally is water condensed from the closed 
process system and that was in direct contact with radioactive and 
chemical materials. 

• Process waste is low-level and/or hazardous waste that directly 
contacted radioactive material and that may contain organic 
complexants that could enhance their mobility. 

• Potential transuranic waste associated with the 200-PW-1, -2, and -6 
Operable Unit waste streams. 

• CCLt associated with the 200-PW-l Operable Unit waste stream. 

• Laboratory process wastes and/or laboratory decontamination waste 
streams that genera11y are low in radionuclides, although some have 
significant inventories of plutonium, uranium, and fission products. 
Liquid volumes typically are lower. 

• Potential transuranic waste associated with some 200-LW-2 
Operable Unit waste streams. 

• These waste streams were run in a noncontact manner; that is, a 
barrier separated the liquids in this category from contaminated 
process liquids, with little consequent potential for routine 
radiological contamination. However, contamination did enter 
these streams in generally negligible to very small quantities 
through pinhole leaks or through rare pipe ruptures. 

• Potential transuranic waste associated with the 200-CW-5 Operable 
Unit waste stream. 

• Chemical-sewer waste sites received solvent-extraction waste that 
was generally low in all radiological contaminants. 

• Generally consists of waste streams low in radionuclide and 
chemical constituents. Waste streams associated with plant 
ventilation and stack drainage, equipment decontamination, and a 
number of small- to medium- volume radioactive waste streams 
from multiple sources. 

• The relationship of the 216-A-4 Crib' s high radiological-constituent 
levels to the general waste characteristics of this group is uncertain 

• Consists of waste streams with relatively high concentrations of 
radiological constituents. These liquid wastes are associated 
directly or indirectly with tank wastes collected from the 
bismuth-phosphate process. 

• Potential transuranic waste associated with the 200-TW-2 Operable 
Unit waste stream. 
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Figure A-1 . Index Map for Pipelines to be Sampled in the 200 East Area. 
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Figure A-2. Index Map for Pipelines to be Sampled in the 200 West Area. 
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1 Al.1.1 Pipelines Being Evaluated in Bin 1 (Process 
2 Condensate, Process Waste, and Laboratory 
3 Waste) 

4 Pipeline Number: 200-E-192-PL 

5 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization. 

6 Waste Stream, Source: PUREX 202-A Canyon Building; acidic (pH 1.0 to 2.5) process 
7 distillate/condensate discharge generated from two product concentrators. 

8 Associated Liquid-Waste Site and OU: 216-A-10 Crib (200-PW-2) 

9 Pipeline Description: This pipeline, located south of the PUREX Plant in the 200 East Area, is 
10 made up of two separate segments with separate pipeline identification numbers. One segment 
11 (200-E-192-PL: 1) is an 8-in. vitrified clay (VC) pipe that extends from Proportional Sampler 
12 Pit #4 to the northern end of the 216-A-10 Crib, where it connects to the center-crib distribution 
13 line. The second pipeline segment (200-E-192-PL:2) is an 8-in. stainless steel (SS) pipe that 
14 extends from Proportional Sampler Pit #4 to near the northern part of the 216-A-10 Crib, where 
15 it connects to a second distribution line, east of the center-crib distribution line. The 
16 approximate combined total length of the two pipeline segments being evaluated is 173 m 
17 (568 ft). 

18 Pipeline and Associated Disposal Waste-Site History: The liquid-waste disposal site 
19 (216-A-10 Crib) was operational from 1956 to 1987. In 1956, the site was used for testing 
20 purposes, using only nonradioactive water. From 1956 to November 1961, it was inactive. 
21 Beginning in November 1961, the site began receiving contaminated waste (process condensate) 
22 from the 202-A Canyon Building. On April 19, 1962, the clay distributor pipe to the crib 
23 collapsed and caused a surface depression. A new rustributor (replacement) line was installed 
24 parallel to the collapsed line. The replacement line failed in 1966. The crib was active until 
25 January 1978, and then was inactive until October 1981, when it again began receiving acidic 
26 process condensate from the 202-A Canyon Building. The site stopped receiving waste on 
27 March 3, 1987, and was deactivated that month (Waste Information Data System [WIDS]). 

28 Analytical results for soil samples collected from the 216-A-10 Crib are summarized in 
29 DOE/RL-2004-25, Remedial Investigation Report for the 200-PW-2 Uranium-Rich Process 
30 Waste Group and 200-PW-4 General Process Condensate Group Operable Units. Constituents 
31 and the maximum detected concentrations in the 216-A-10 Crib include Pu-238 (316 pCi/g), 
32 Pu-239/240 (7,100 pCi/g), Am-241 (1,320 pCi/g), Cs-137 (2,950 pCi/g), U-238 (1 pCi/g), Sr-90 
33 (45 pCi/g), H-3 (835 pCi/g), oil & grease (59,400 mg/kg), tributyl phosphate (TBP) 
34 (2,000 mg/kg), and a few VOCs (less than 1 mg/kg) (see Table ATT-2). 

35 
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1 Pipeline Number: 200-W-174-PL 

2 Pipeline Sampling: Primary pipeline for interior-pipe characterization and alternate pipeline for 
3 exterior-soil characterization. 

4 Waste Stream, Source(s): Z Plant 234-52, 236-Z, and 242-Z facility operations~ process-waste 
5 discharge (aqueous organic, americium, and uranium wastes). 

6 Associated Liquid-Waste Site and OU: 216-Z-lA Tile Field (200-PW-1) 

7 Pipeline Description: This waste-site pipeline is located south of the Plutonium Finishing Plant 
8 (PFP) in the 200 West Area, and extends from the PFP facility, at Building 234-5Z, to the 
9 northern end of the 216-Z-lA Tile Field. It primarily is made up of two 2-in. SS pipelines 

10 running in parallel. The two parallel SS pipes convert to one 8-in. VC pipe just north of the 
11 entry to the 216-Z- l A Tile Field. The approximate length of pipeline being evaluated is 173 m 
12 (568 ft). 

13 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
14 from 1949 to 1969. Originally it was constructed to receive liquid-waste overflow from the 
15 216-Z-1 and 216-Z-2 Cribs. Later the cribs were bypassed, and the waste was routed directly to 
16 the 216-Z-lA Tile Field. The tile field was deactivated in 1969 (WIDS). 

17 Analytical data for soil samples taken from the 216-Z-1 A Tile Field are summarized in 
18 DOE/RL-2006-51, Remedial Investigation Report for the Plutonium/Organic-Rich Process 
19 Condensate/Process Waste Group Operable Unit: Includes the 200-PW-l, 200-PW-3, and 
20 200-PW-6 Operable Units. Constituents and the maximum detected concentrations in the 
21 216-Z-IA Tile Field include Pu-239/240 (38,200,000 pCi/g), Am-241 (2,590,000 pCi/g), Cs-137 
22 (23 pCi/g), chromium (22 mg/kg), nitrate (250 mg/kg), carbon tetrachloride (7 mg/kg), 
23 chloroform (3.6 mg/kg), methylene chloride (20 mg/kg), and a few other VOCs and sernivolatile 
24 organic compounds (SVOC) (less than 1 mg/kg) (see Table ATI-2). 

25 

26 Pipeline Numbers: 200-E-160-PL and 200-E-162-PL 

27 Pipeline Sampling: Primary pipelines for exterior-soil characterization and alternate pipelines 
28 for interior-pipe characterization. 

29 Waste Stream, Source(s): 221-U Canyon Building and 224-U U03 Building (via cross-site 
30 transfer line) and 221-B Canyon Building; process condensate and construction waste. The 
31 waste was low in salt and is neutral to basic. 

32 Associated Liquid-Waste Site and OU: 216-B-12 Crib (200-PW-2) 

33 Pipeline Description: The waste pipeline, located west of B Plant in the 200 East Area, is a 6-in. 
34 VC pipeline that extends from the 270-E-1 Neutralization Tank Pit, located west of the 221-B 
35 Canyon Building, to the southern end of the 216-B-12 Crib, where it connects to the center-crib 
36 distribution line. The 200-E-162-PL Pipeline is made up of two waste pipelines. The first 
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1 pipeline (200-E-162-PL: 1) extends from a sampler pit, located south of the 221-B Canyon 
2 Building, to the southeastern end of the 216-B-62 Crib. The 200-E-162-PL:l Pipeline is made 
3 up of 4-in. carbon steel (CS), M-2 (SS), M-35 (CS), and fiberglass-reinforced epoxy (FRE) 
4 pipes. The second pipeline (200-E-162-PL:2) is a 4-in. FRE pipe that extends from a diversion 
5 pit, located east of the 216-B-12 Crib along pipeline 200-E-162-PL:l, to the eastern side of the 
6 216-B-12 Crib, where it connects to the center-crib distribution line. The portion of the 
7 200-E-162-PL:1 Pipeline that extends north from the diversion pit (at the connection with 
8 200-E- l 62-PL:2) to the 216-B-62 Crib is not part of this investigation. A third pipeline may 
9 exist and appears to extend from near the 270-E-1 Neutralization Tank Pit to the southern end of 

10 the 216-B- l 2 Crib. This pipeline is constructed of unknown materials, and the pipe diameter 
11 also is unknown. The approximate combined total length of the pipelines being evaluated is 
12 886 m (2,907 ft). 

13 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
14 from 1952 to 1973. From November 1952 to December 1957, the 216-B-12 Crib received 
15 process condensate from the TBP uranium recovery processes at the 221-U and 224-U Buildings 
16 as well as B Plant condensate. From December 1957 to May 1967, the site was inactive. From 
17 May 1967 to November 1967, the site received construction waste from the 221-B Building. 
18 After November 1967, the site received process condensate from the 221-B Building (WIDS). 

19 Analytical data for soil samples were taken from DOE/RL-2004-25. Constituents and the 
20 maximum detected concentrations in the 216-B-12 Crib include Pu-239/240 (4 pCi/g), Am-241 
21 (2 pCi/g), Cs-137 (61,900 pCi/g), U-238 (12 pCi/g), Sr-90 (12,700 pCi/g), H-3 (8 pCi/g), total 
22 uranium (28 mg/kg), chromjum (30 mg/kg), nitrate as N (165 mg/kg), ammonia (404 mg/kg), 
23 TBP (2 mg/kg), and Aroclor-12541 (less than l mg/kg) (see Table ATI-2). 

24 Associated Contamination-Zone Information: A contamination zone (CZ) is located relatively 
25 near the 216-B-12 Crib, next to the 200-E-160-PL Pipeline and directly in line with the location 
26 of the third pipeline that also may extend to the waste site. While no radiological survey 
27 information is available for the CZ, its size, shape, and approximate location have been 
28 estimated. The CZ is surface stabilized and posted (WIDS). 

29 Al.1.2 Pipelines Being Evaluated in Bin 2 (Steam 
30 Condensate and Cooling Water) 

31 Pipeline Number. 200-E-112-PL 

32 Pipeline Sampling: Primary pipeline for interior-pipe characterization. 

33 Waste Stream, Source: B Plant; process effluent and cooling water normally containing small 
34 amounts of radioactivity (see Pipeline and Associated Waste Site History, below). 

1 Aroclor is an expired trademark. 
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1 Associated Liquid-Waste Site(s) and OU: 216-B-2 Ditches and 216-B-3 Ditches (200-CW-1), 
2 and possibly the 216-B-63 Ditch (200-CS-l) via the 207-B Retention Basin (200-CW-l) and 
3 200-E-191-PL. 

4 Pipeline Description: This pipeline is located east and northeast of B Plant in the 200 East Area, 
5 and extends from the south side of the 221-B Canyon Building, to the west side of the 
6 207-B Retention Basin. The pipeline primarily is made up of a 24-in. VC pipe, although a 
7 section of 24-in. cast iron (Cl) pipe extends from B Plant eastward to a manhole where the 
8 pipeline changes direction to the north. Numerous manholes are present along this pipeline. The 
9 approximate length of pipeline being evaluated is 659 m (2,162 ft) . 

10 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
11 from 1945 to 1997. In November 1963, a coil developed a leak in Tank 6-1 (Rare Earth Storage 
12 Tank) inside the 221-B Canyon Building and released approximate! y 30 Ci of Ce-144 into the 
13 process sewer (see unplanned release UPR-200-E-32) (WIDS). 

14 Analytical results for soil samples taken from the 216-B-2-2 Ditch are summarized in 
15 DOE/RL-2000-35, 200-CW-1 Operable Unit Remedial Investigation Report. Constituents and 
16 the maximum detected concentrations in the 216-B-2-2 Ditch include Pu-239/240 (less than 
17 1 pCi/g), Am-241 (1 pCi/g), Cs-137 (721 pCi/g), Sr-90 (12,100 pCi/g), mercury (less than 
18 1 mg/kg), nitrate (330 mg/kg), Aroclor-1260 (9 mg/kg), and a few SVOCs (less than I mg/kg) 
19 (see Table ATT-2). 

20 Associated Contamination-Zone Information: Two unplanned releases (UPR-200-E-80 and 
21 UPR-200-E-1) are located along the 200-E-112-PL Pipeline. Both releases are near the 
22 221-B Building. The first release, UPR-200-E-80, occurred in June 1946 when the line failed, a 
23 portion of the area above the line caved in, the dose rate at the surface was 400 rad/h, and it was 
24 estimated that about 10 Ci of fission products were released into the soil. The second "release," 
25 UPR-200-E-l , occurred in September 1946, approximately 24 m (80 ft) from the first leak, and 
26 was assumed to be caused by migration from the June leak. Radiation survey results are not 
27 reported for the second leak, but the area was covered with enough soil to reduce surface 
28 contamination readings to 2 mrad/h. The area of these leaks is posted with radiation warning 
29 signs (WIDS). 

30 

31 Pipeline Number: 200-E-127-PL 

32 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization. 

33 Waste Stream, Source: PUREX 202-A Building and B Plant operations~ cooling water. 

34 Associated Liquid-Waste Site and OU: 216-A-25 Gable Mountain Pond (200-CW-1) 

35 Pipeline Description: This pipeline extends from the 216-A-42 Retention Basin, in the 200 East 
36 Area, to the 216-A-25 Gable Mountain Pond, north of the 200 East Area. The pipeline is made 
37 up of a corrugated metal (CM) pipe, and pipe diameters are 30, 36, and 42 in. Many manholes 
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1 are present along this pipeline. The approximate length of pipeline being evaluated is 5,830 m 
2 (19,127 ft). 

3 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
4 from 1957 to 1987. From 1957 until May 1958, the pond received 202-A Canyon Building 
5 waste. In May 1958, it began receiving cooling water from the 241-A-431 Process Building 
6 contact condenser. In 1960, it began receiving cooling water from the 241-A-401 Building 
7 surface condenser. In November 1967, it began receiving cooling water from the 
8 284-E Powerhouse wastewater. In January 1968, it began receiving cooling water and steam 
9 condensate from the 244-AR Vault. In March 1969, the 241-A-43 l line was valved out. In 

10 March 1977, the pond also began receiving steam condensate cooling water from the 
11 242-A Evaporator. In June 1964, a PUREX Plant tank developed a coil leak, releasing 
12 ~ 10,000 Ci of fission products into the cooling-water stream. Three quarters of this release went 
13 to the 216-A-25 Pond (see UPR-200-E-34) (WIDS). 

14 Analytical data for soil samples taken from the 216-A-25 Gable Mountain Pond are summarized 
15 in DOE/RL-2000-35. Constituents and the maximum detected concentrations in the 
16 216-A-25 Gable Mountain Pond include Pu-239/240 (less than 1 pCi/g), Am-241 (less than 
17 1 pCi/g), Cs-137 (7,180 pCi/g), Sr-90 (59 pCi/g), chromium (24 mg/kg), nitrate (500 mg/kg), and 
18 ammonia as N (77 mg/kg) (see Table ATI-2). 

19 Associated Contamination-Zone Information: Little information is available about the three 
20 known CZs located over the 200-E-127-PL Pipeline. WIDS indicates that contaminated 
21 tumbleweeds were a problem in these CZs at one time. These three areas are outside and to the 
22 north of the 810 Gate. They are roughly rectangular and are surface stabilized. Two of the CZs 
23 are posted as Contaminated Areas, and the other is posted as an Underground Radioactive 
24 Material Area (URMA) (WIDS). 

25 

26 Pipeline Number: 200-E-113-PL 

21 Pipeline Sampling: Alternate pipeline for both interior-pipe and exterior-soil characterization. 

28 Waste Stream, Source: PUREX Plant, steam condensate, equipment-disposal-tunnel floor 
29 drainage and water-filled door drainage, and the slug storage basin overflow waste from the 
30 202-A Canyon Building. The waste was low in salt and is neutral to basic. 

31 Associated Liquid-Waste Sites and OU: 216-A-30 Crib and 216-A-6 Crib (200-SC-l) 

32 Pipeline Description: This pipeline is located east of the PUREX Plant in the 200 East Area, and 
33 is a 16-in. steel pipeline that extends from the PUREX Plant toward the 216-A-6 Crib (where it 
34 once ended), then on to the northwestern end of the 216-A-30 Crib, where it connects to the 
35 center-crib distribution line. The approximate length of pipeline being evaluated is 535 m 
36 (1,755 ft). 

37 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
38 from 1961 to 1992. It received 202-A waste from 1961 until November 1965, and again from 
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1 January 1970 to June 1992. The steam-condensate stream was shut down in June 1992, and all 
2 discharges to the crib were discontinued. The crib was permanently isolated in 1995 (WIDS). 
3 No analytical sampling data were identified for the cribs associated with this pipeline. 

4 Associated Contamination-'Z<me Information: Two known CZs are located over the 
5 200-E-113-PL Pipeline. One is a larger (-230 ft2

) and roughly triangular CZ, and another is a 
6 small (a few square meters), roughly square CZ next to the 216-A-42C Valve Box, nearer the 
7 216-A-30 Crib. Both sites are surface stabilized and posted as Contaminated Areas, although the 
8 site next to the valve box is much older. The maximum radiation survey count for these two CZs 
9 was 1,050 c/min beta/gamma in October 2000, obtained for a tumbleweed growing in the area 

10 (Radiation Survey Report SS256115, Vegetation Growth Above Posted Pipeline Associated with 
11 216-A-42C and 216-A-30 Crib). 

12 

13 Pipeline Number. 200-W-79-PL 

14 Pipeline Sampling: Primary pipeline for exterior-soil characterization. 

15 Waste Stream, Source: 221-U Canyon Building, 221-T Canyon Building, and 
16 2706-T Decontamination Facility; steam condensate, equipment decontamination, and 
17 miscellaneous waste. Some waste contained sodium hydroxide. 

18 Associated Liquid-Waste Site and OU: 216-T-36 Crib (200-SC-1) 

19 Pipeline Description: This pipeline is located south of the T Tank Farm in the 200 West Area, 
20 and is a 4-in. VC pipeline that extends from a connection point south of the T Tank Farm to the 
21 eastern end of the 216-T-36 Crib, where it connects to the center-crib distribution line. The 
22 approximate length of pipeline being evaluated is 193 rn (633 ft). 

23 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
24 from May 1967 until around 1973. The end date for this liquid-waste site is unclear. However, 
25 it appears to have to have been site shut down between 1970 and 1973, based on available 
26 documentation (WIDS). No analytical sampling data were identified for the crib associated with 
27 this pipeline. 

28 Associated Contamination-'Z<me Information: Three CZs are located over the 
29 200-W-79-PL Pipeline. The two areas nearest the crib are roughly rectangular; the area further 
30 from the crib also is basically rectangular, but has an irregular-shaped portion below the main 
31 area. This lower portion was created when contaminated vegetation built up along a fence, and it 
32 is not considered related to the pipeline. The entire CZ area is -17 ,000 ft2

, including the 
33 unrelated portion. All three sites are surface stabilized and posted as URMAs. The maximum 
34 radiological survey count measured within these CZs was 80,100 c/min beta/gamma in 
35 August 1998, obtained from rabbitbrush. The ground surface and several anthills were 
36 surveyed along portions of the pipeline in these CZs (Radiation Survey Report SS248978, Survey 
37 of Underground Transfer Lines). The instrument counts for the anthills were at background. 
38 The maximum ground-surface reading was 4,100 c/min beta/gamma (Radiation Survey 
39 Report SS248978). 
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1 Al.1.3 Pipelines Being Evaluated in Bin 3 (Chemical 
2 Sewer Waste) 

3 Pipeline Number: 200-E-187-PL 

4 Pipeline Sampling: Alternate pipeline for both interior-pipe and exterior-soil characterization. 

5 Waste Stream, Source: PUREX 202-A Building~ chemical sewer, acid-fractionator condensate 
6 and cooling water. 

7 Associated Liquid Waste Site and OU: 216-A-29 Ditch (200-CS-1) 

8 Pipeline Description: This pipeline is located north and northeast of the PUREX Plant in the 
9 200 East Area, and extends from the north side of the PUREX Plant, at Building 202-A, to the 

10 discharge point into the 216-A-29 Ditch. The pipeline is made up primarily of a 12-in. VC pipe, 
11 although a newer section of 15-in. CS pipe extends from a manhole near the northeast comer of 
12 the AW Tank Farm. Many manholes are present along this pipeline. The approximate length of 
13 pipeline being evaluated is 432 m (1,417 ft). 

14 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
15 from 1955 to 1991. It originally received condenser cooling water and chemical-sewer waste 
16 from the 202-A Canyon Building. Beginning in December 1957, the process cooling water was 
17 rerouted to the 216-A-25 Gable Mountain Pond. Beginning in February 1958, the liquid-waste 
18 site also received acid-fractionator condensate from the 202-A Canyon Building. Beginning in 
19 December 1962, it also received seal cooling water from air-sampler vacuum pumps in the 
20 202-A Canyon Building. From December 1963 to January 1966, the vacuum-pump cooling 
21 water was rerouted to the 216-A-35 French Drain. The head end of the ditch was modified in 
22 1983, during the construction of the AP Tank Farm (WIDS). 

23 Analytical results for soil samples taken from the 216-A-29 Ditch are summarized in 
24 DOE/RL-2004-17, Remedial Investigation Report for the 200-CS-1 Chemical Sewer Group 
25 Operable Unit. Constituents and the maximum detected concentrations in the 216-A-29 Ditch 
26 include Pu-239/240 (667 pCi/g), Am-241 (145 pCi/g), Cs-137 (98 pCi/g), Sr-90 (less than 
27 1 pCi/g), H-3 (7 pCi/g), chromium (37 mg/kg), hexavalent chromium (9 mg/kg), mercury 
28 (5 mg/kg), nitrate as N (210 mg/kg), ammonia (9 mg/kg), Aroclor-1254 (9 mg/kg), TBP (less 
29 than 1 mg/kg), and a few other VOCs and SVOCs (less than 1 mg/kg) (see Table ATI-2). 

30 

31 Pipeline Number: 200-W-157-PL 

32 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization. 

33 Waste Stream, Source: Reduction-Oxidation (REDOX) (202-S Canyon Building and high water 
34 tower); chemical-sewer waste and overflow from high water tower. Waste stream included 
35 hazardous waste salts including sodium nitrite and sodium hydroxide. 

36 Associated Liquid-Waste Site and OU: 216-S-10 Ditch (200-CS-1) 
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1 Pipeline Description: This pipeline generally is located west and southwest of the S Plant 
2 (REDOX) in the 200 West Area, and extends from the north, west, and south sides of the 
3 202-S Canyon Building, to the discharge point into the 216-S-10 Ditch. The pipeline is made up 
4 of 8-in. and 12-in. YC pipe. Numerous manholes are present along this pipeline. The 
5 approximate length of pipeline being evaluated is 91 l m (2,989 ft) , including the ancillary lines 
6 to the south of the S Plant. 

7 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
8 from August 1951 to 1991. Until 1965, it received chemical-sewer waste from the 
9 202-S Canyon Building and overflow from the high water tower. No dangerous wastes have 

10 been discharged to the ditch since February 1987 (WIDS). 

11 Analytical results for soil samples collected from the 216-S-10 Ditch are summarized in 
12 DOE/RL-2004-17. Constituents and the maximum detected concentrations in the 216-S-10 Ditch 
13 include Pu-239/240 (3 pCi/g), Am-241 (less than 1 pCi/g), Cs-137 (9 pCi/g), Sr-90 (less than 
14 1 pCi/g), chromium (813 mg/kg), hexavalent chromium (14 mg/kg), mercury (4 mg/kg), 
15 Aroclor-1254 (4 mg/kg), and several VOCs and SVOCs (less than 1 mg/kg) (see Table ATT-2). 

16 

17 Pipeline Number: 200-E-188-PL 

18 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization. 

19 Waste Stream, Source: 221-B Canyon Building; chemical sewer waste. 

20 Associated Liquid Waste-Site and OU: 216-B-2 Ditches (200-CW-1), and 216-B-63 Ditch 
21 (200-CS-1) 

22 Pipeline Description: This pipeline is located north and northeast of the B Plant in the 200 East 
23 Area and extends from the north side of the B Plant facility, at the 221-B Canyon Building, to the 
24 east side of the of the 207-B Retention Basin (bypassing the 207-B Retention Basin), then to the 
25 216-B-2 Ditches and later to the 216-B-63 Ditch. The pipeline is made up of a 15-in. VC pipe. 
26 Many manholes are present along this pipeline. The approximate length of pipeline being 
27 evaluated is 436 m (1,430 ft). 

28 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
29 from 1945 to 1992. Pipeline leakage was documented in the 1970s and 1980s. The leakage was 
30 discovered during excavation in the area. Subsequent testing showed that ~ 1.1 ML 
31 ( ~ 300,000 gal/d) was leaking from the pipe into the soil, primarily in feeder lines and connector 
32 lines, before it reached the measuring station. Major portions of the line were relined in 1985 
33 (RHO-CD-1010, B Plant Chemical Sewer System Upgrade; WHC-EP-0342, Addendum 6, 
34 B Plant Chemical Sewer Stream-Specific Report). An unplanned release also is associated with 
35 this pipeline. On March 22, 1970, UPR-200-E-138 resulted in the release of~ 1000 Ci of Sr-90 
36 into the chemical-sewer line. The dose rate in the B Plant gallery was 500 R/h at a distance of 
37 4 in. on March 23, 1970 (WIDS). 

Al-13 



DOE/RL-2002-14 REV I 

1 Analytical data for soil samples taken from the 216-B-63 Ditch are provided in 
2 DOE/RL-2004-17. Constituents and the maximum detected concentrations in the 
3 216-B-63 Ditch include Am-241 (less than I pCi/g), Cs-137 (4 pCi/g), Sr-90 (30 pCi/g), 
4 chromium (22 mg/kg), nitrate as N (188 mg/kg), Aroclor-1254 (less than 1 mg/kg), and a few 
5 VOCs (less than I mg/kg) (see Table ATT-2). 

6 Associated Contamination-Zone Information: Three roughly rectangular CZs are located over 
7 the 200-E-188-PL Pipeline. All three sites are surface stabilized and posted as URMAs. The 
8 maximum rad survey count for these CZs was 1,200 c/min beta/gamma in August 2000, obtained 
9 for a tumbleweed fragment (Radiation Survey Report SS255613, Survey of Transfer Line 

10 Northeast of B Plant to 207-B). 

11 Al.1.4 Pipelines Being Evaluated in Bin 4 
12 (Miscellaneous Waste) 

13 Pipeline Number: 200-W-173-PL 

14 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization. 

15 Waste Stream, Source: T Plant, 2706-W Decontamination Building; decontamination liquid 
16 waste. The waste is low in salt, neutral to basic, and contains sodium hydroxide. 

17 Associated Liquid Waste-Site and OU: 216-T-33 Crib (200-MW-1) 

18 Pipeline Description: This pipeline is located northwest of the T Plant in the 200 West Area and 
19 consists mainly of 8-in.-diameter VC that extends from the southeast side of the 
20 2706-T Building, in the northwestern part of the T Plant facility, to the eastern end of the 
21 216-T-33 Crib, where it connects to the center-crib distribution line. A short section of 6-in. VC 
22 pipe runs from the 2706-T Building connection point to a weir pit, located at the southeast comer 
23 of the same building. The approximate length of pipeline being evaluated is 80 m (262 ft). 
24 Analytical results for soil samples collected from the 216-T-33 Crib are provided in 
25 DOE/RL-2005-62, Remedial Investigation Report for the 200-MW-1 Miscellaneous Waste 
26 Group Operable Unit. Constituents and the maximum detected concentrations in the 
27 216-T-33 Crib include Am-241 (2 pCi/g), Pu-239/240 (63 pCi/g), Cs-137 (33 pCi/g), Sr-90 
28 (49 pCi/g), chromium (34 mg/kg), nitrate (254 mg/kg), oil & grease (842 mg/kg), Aroclor-1254 
29 (9 mg/kg), Aroclor-1260 (4 mg/kg), and a few VOCs (less than 1 mg/kg) (see Table ATT-2). 

30 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
31 from January to February 1963, when the pipeline to the waste site plugged. Operating 
32 management believed that the line to the unit retained all of the waste. Sections of the line were 
33 removed (WIDS). 

34 

35 Pipeline Number: 200-E-193-PL 

36 Pipeline Sampling: Primary pipeline for both interior-pipe and exterior-soil characterization. 
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1 Waste Stream, Source: PUREX 202-A, 293-A, and 291-A facilities; sump waste, laboratory-cell 
2 drainage, stack drainage. The waste is low in salt and is neutral to basic. 

3 Associated Liquid Waste-Site and OU: 216-A-21 Crib (200-MW-1) 

4 Pipeline Description: This pipeline is located south of the PUREX Plant in the 200 East Area, 
5 and is a 6-in. VC pipeline that extends from the eastern side of Building 293-A, in the southern 
6 part of the PUREX Plant, to the northern end of the 216-A-21 Crib, where it connects to the 
7 center-crib distribution line. The approximate length of pipeline being evaluated is 114 m 
8 (374 ft) . 

9 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
10 from October 1957 to June 1965. Until June 1958, the site received sump waste from the 
11 293-A Building. In June 1958, this pipeline failed, and the liquid-waste site was taken out of 
12 service until a new distribution system could be installed. The unit was brought back into 
13 service in December 1958. From December 1958 to June 1965, it received laboratory-cell 
14 drainage from the 202-A Canyon Building and 291-A Stack drainage (WIDS) . No analytical 
15 sampling data were identified for the waste site associated with this pipeline. 

16 

17 Pipeline Number: 200-E-194-PL 

18 Pipeline Sampling: Alternate pipeline for both interior-pipe and exterior-soil characterization. 

19 Waste Stream, Source: PUREX 202-A Building, miscellaneous liquid waste containing less than 
20 1 Ci of total beta activity. 

21 Associated Liquid Waste-Site and OU: 216-A-32 Crib (200-MW-1) 

22 Pipeline Description: This pipeline is located northeast of the PUREX Plant in the 200 East 
23 Area and is a 6-in. VC pipeline that extends from the east side of the PUREX Plant, at Building 
24 202-A, to the southwestern end of the 216-A-32 Crib, where it connects to the center-crib 
25 distribution line. The pipe diameter is 6 in. The approximate length of pipeline being evaluated 
26 is 83 m (272 ft). 

27 Pipeline and Associated Disposal Waste-Site History: The liquid-waste site was operational 
28 from January 1959 to 1972. The crib received floor, sink, and shower drainage from the 
29 202-A Canyon Building. BHI-00178, PUREX Plant Aggregate Area Management Study 
30 Technical Baseline Report, indicates that Isochem Corporation intended to dispose of 24,600 L 
31 (6,500 gal) of a product containing kerosene into the crib, but reports that investigators were 
32 unable to verify whether the proposed disposal took place (WIDS). No analytical sampling data 
33 were identified for the waste site associated with this pipeline. 
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I Al.1.5 Pipelines Being Evaluated in Bin 5 
2 (Tank/Scavenged Waste) 

3 Pipeline Number: 200-W-175-PL 

4 Pipeline Sampling: Primary pipeline for interior-pipe characterization and an alternate pipeline 
5 for exterior-soil characterization. 

6 Waste Stream, Source: T Plant; first-cycle scavenged supernatants (flowing into the 
7 216-T-26 Crib), 221-T steam condensate and process-decontamination waste and 
8 equipment-decontamination waste from 2706-T (flowing to the 216-T-27 Crib), and steam 
9 condensate and process decontamination waste from the 241-T-112 Tank in the T Tanlc Farm 

l O and from 2706-T (flowing to the 216-T-28 Crib) (WIDS). A portion of the pipeline also carried 
11 cooling water from the 242-T Evaporator to the 207-T Retention Basin (see 200-W-167-PL 
12 discussion below). 

13 Associated Liquid-Waste Site and OU: the 216-T-26 Crib (200-TW-1) and the 216-T-27 and 
14 216-T-28 Cribs (200-MW-1) 

15 Pipeline Description: This pipeline generally is located west and southwest of the T Plant in the 
16 200 West Area. It is a 3-, 3.5-, and 4-in. steel pipeline that extends from the southern portion of 
17 the T Tank Farm, at the 241-T-112 Tank, to the northern end of the 241-TY-201 Flush Tank, 
18 where the associated waste was subsequently sent to the 216-T-26 Crib. The approximate length 
19 of pipeline being evaluated is 405 m (1,329 ft). 

20 It should be noted that the blank ends of two other previously connected pipelines (from the 
21 TX Tank Farm and the 207-T Retention Basin) occur near two locations at the northern and 
22 southern ends of the 4-in. section of this pipeline (200-W-175-PL). Before it was disconnected 
23 at these two locations, the 4-in. section of this pipeline was used as part of another waste pipeline 
24 site, 200-W-167-PL. Another pipeline from TY Tank Farm was disconnected in 1955 at the 
25 southern end of the 4-in. section of this pipeline (200-W-175-PL) That pipeline previously was 
26 connected to the 3-in. section of this pipeline (200-W-175-PL) leading to the 241-TY-201 Flush 
27 Tank. 

28 Pipeline and Associated Disposal Waste-Site( s) History: The liquid-waste sites were operational 
29 from 1955 to 1966. From August 1955 until November 1956, the pipeline was used to carry 
30 first-cycle scavenged supernatant from the TY Tank Farm, and later from the 241-T-112 Tank, to 
31 the 216-T-26 Crib. This waste contained ferrocyanide, fluoride, nitrate, nitrite, phosphate, 
32 sodium, sodium aluminate, sodium hydroxide, sodium silicate, and sulfate. From 
33 September 1965 to November 1965, the pipeline carried 221-T Canyon Building steam 
34 condensate and process-decontamination waste and equipment-decontamination waste from 
35 2706-T to the 216-T-27 Crib. From February 1960 through February 1963, the 
36 200-W-175-PL Pipeline carried steam condensate and process-decontamination waste from the 
37 241-T-l 12 Tank in the T Tank Farm to the 216-T-28 Crib. In 1963, the pipeline also began 
38 carrying 2706-T steam condensate and process-decontamination waste to the 216-T-28 Crib. 
39 The 216-T-28 Crib was deactivated in December 1966 (WIDS). 
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1 Analytical data for soil samples taken from the 216-T-26 Crib are summarized in 
2 DOE/RL-2002-42, Remedial Investigation Report for the 200-CS-J Chemical Sewer Group 
3 Operable Unit. Constituents and the maximum detected concentrations in the 216-T-26 Crib 
4 include Am-241 (227 pCi/g), Pu-239/240 (6,320 pCi/g), U-238 (21 pCi/g), Cs-137 
5 (47,900 pCi/g), Sr-90 (49,100 pCi/g), H-3 (2,650 pCi/g), total uranium (61 mg/kg), chromium 
6 (94 mg/kg), hexavalent chromium (4 mg/kg), nitrate as N (693 mg/kg), ammonia (95 mg/kg), 
7 fluoride (168 mg/kg), TBP (91 mg/kg), acetone (less than 1 mg/kg), and xylenes (less than 
8 1 mg/kg) (see Table AIT-2). 

9 

10 Pipeline Number: 200-E-195-PL 

11 Pipeline Sampling: Primary pipeline for exterior-soil characterization and alternate pipeline for 
12 interior-pipe characterization. 

13 Waste Stream, Source: 221-B Canyon Building, cell drainage and other liquid waste. The waste 
14 is low in salt. neutral to basic, and contains transuranic and fission products. 

15 Associated Liquid-Waste Site and OU: 216-B-9 Crib (200-TW-2) 

16 Pipeline Description: This pipeline is located northeast of the B Plant in the 200 East Area and 
17 is a 3.5-in. SS pipeline that extends from the connection point with Line 204 (from B Plant), east 
18 of the 241-B-361 Settling Tank, to the southwestern end of the 216-B-9 Crib, where it connects 
19 to the center-crib distribution line. The approximate length of pipeline being evaluated is 145 m 
20 (476 ft). 

21 Pipeline and Associated Disposal Waste-Site History: The waste site was operational from 
22 August 1948 to July 1951, receiving cell drainage and other liquid waste via Tank 5-6 in the 
23 221-B Canyon Building (WIDS). No sampling analytical data were identified for the waste site 
24 associated with this pipeline. 

25 Associated Contamination-Zone Information: A CZ (UPR-200-E-7) is located over the pipeline 
26 from the 221-B Canyon Building to the 216-B-9 Crib. WIDS indicates that the CZ was caused 
27 by leakage in the waste line that led to a cave-in in 1954. An estimated 19,000 L (5,000 gal) of 
28 waste leaked into the soil at the time, and the maximum surface dosage rate observed was 
29 1. 7 rad/h over a 30 ft2 area. While the cave-in was filled in and once was marked, its exact 
30 location no longer can be determined, according to WIDS. 

31 

32 Pipeline Number: 200-E-114-PL 

33 Pipeline Sampling: The northern and southern portions of the 200-E-114-PL Pipeline were 
34 selected as a primary pipeline for both interior-pipe and exterior-soil characterization. 

35 Waste Stream, Source: 221-U Canyon Building; scavenged TBP supernatant waste from 
36 uranium recovery operations containing Cs-137, Sr-90, and uranium isotopes. The waste was 
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1 high in salt and neutral to basic. It also contained inorganic compounds such as ferrocyanide, 
2 nitrate, and phosphate. 

3 Associated Liquid-Waste Site and OU: BC Cribs and Trenches Area and 216-B-51 French Drain 
4 (200-TW-1 ). The 216-B-46 Crib received the same liquid-waste stream from the BY Tank Farm 
5 that the northern portion of the 200-E-114-PL Pipeline received. Waste-stream disposal data 
6 available for the 216-B-46 Crib are considered indicative of the liquid-waste transferred 
7 through 200-E-114-PL. 

8 Pipeline Description: Two portions of the 200-E-114-PL Pipeline were identified for 
9 investigation. In the northern section, the part of the line that extends from the north side of the 

10 BY Tank Farm to the junction with the C Tank Farm line was selected. The eastern segment of 
11 the pipeline that connects with C Tank Farms was not included. The southern area being 
12 evaluated includes the portion of line near the BC Cribs. The 200-E-114-PL Pipeline consists of 
13 two 4-in. carbon steel lines running in parallel. The operational history of this pipeline is 
14 complex. This pipeline received waste streams from several sources and served multiple waste 
15 sites. The approximate length of the pipeline being evaluated is 3,415 m (11,201 ft) . 

I 6 Pipeline and Associated Disposal Waste-Site History: This pipeline was used to transfer liquid 
17 waste to the BC Cribs and Trenches Area (216-B-14, 216-B-15, 216-B-16, 216-B-17, 216-B-18, 
18 and 216-B-19 Cribs) from January 1956 through December 1957. The 216-B-51 French Drain, 
19 located along the 200-E-114-PL Pipeline nearer the BY Tank Farm, received liquid waste from 
20 January 1956 to January 1958. The 216-B-46 Crib, associated with the same waste stream, 
21 received liquid waste from September to December 1955 (WIDS). 

22 Analytical data for soil samples taken from the 216-B-46 Crib are provided in DOE/RL-2002-42. 
23 Constituents and the maximum detected concentrations in the 216-B-46 Crib include Pu-239/240 
24 (227 pCi/g), Cs-137 (364,000 pCi/g), Sr-90 (353,000 pCi/g), H-3 (53 pCi/g), total uranium 
25 (44 mg/kg), chromium (30 mg/kg), nitrate and NIN as N (5 ,470 mg/kg), and TBP (19 mg/kg) 
26 (see Table ATT-2). 

27 Associated Contamination-ume lnfonnation: Two CZs are located over the northern portion of 
28 the 200-E-114-PL Pipeline, with a larger (~4500 ft2

), roughly square CZ at or near the 
29 connection to the 216-B-51 French Drain and a smaller (~2800 ft2

), roughly rectangular CZ 
30 further from the tank farms, at or near a bend in the line. Both sites are surface stabilized and 
31 posted as URMAs. The maximum radiation survey count for these two CZs was 8,050 c/min 
32 beta/gamma in October 2000, obtained for a tumbleweed in the area (Radiation Survey Reports 
33 SS253960, Survey of B Plant Transfer Line; and SS256142, Vegetation Growth in Posted CA 
34 Associated with UPR-200-£-144). A later, May 2002, radiation survey reported 72,500 c/min 
35 from an area in the second CZ (Radiation Survey Report SS261107, Assessment Survey in a 
36 Posted CA South of 12th Street). 

37 Table A-2 provides a summary of the information presented in the previous pipeline discussions. 
38 The process facilities, associated liquid-disposal waste sites and operable units, and physical 
39 characteristics of the pipelines are provided. 

40 
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200-E-192-PL 200 East/ 216-A-10 200-PW-2 Stainless steel 8 8 8 
PUREX Crib and vitrified clay 

(539.5ft) 

200-W-174-PL 200 West/ 216-Z- lA 200-PW-I Stainless steel 2, 3, and 8 2, 3 8 
0 Plutonium Tile Field and vitri fied clay 
0 Finishing (982 ft) tT1 

Plant 
~ 200-E-160-PL; 200 East/ 21 6-8-12 200-PW-2 Vitrified clay, 4, 6. and 4 4 4 6 4 Unk I 

• 200-E-162-PL B Plant and Crib M-2, M-35 , unknown tv 
0 

U Plant carbon steel, 0 .. N 
:> fiberglass I -reinforced epoxy, .,. 

and unknown ~ (2,907 ft) < 
200-E-112-PL 200 East/ 216-B-2-2 200-CW-l Vitrified clay and 24 24 24 -8 Plant Ditch cast iron 

(2. 162 ft) 

200-E-127-PL 200 East/ 216-A-2S 200-CW-l Corrugated metal 30,36, and 30, 
PUREX and Gable (19,127 ft) 42 36, 
B Plant Mountain 42 

2 Pond 

200-E- 113-PL 200 East/ 216-A-30 200-SC-l Steel (1,755 ft ) 16 16 
PUREX Crib 

200-W-79-PL 200 West/ 216-T-36 200-SC-l Vitrified clay 4 
TPlant and Crib (6 ,33 ft) 
U Plant 



ss cs M~l -M•J! 

200-E-187-PL 200 East/ 216-A-29 200-CS-I V Itri ficd clay and 12 and 15 15 12 
PUREX Ditch carbon steel 

(1,417 fl) 

3 
200-W-157-PL 200 West/ 216-S-IO 200-CS-1 Vitrified clay 8 and 12 8, 

S Plant Ditch (2,989 ft) 12 
(REDOX) 

200-E-188-PL 200 East/ 216-8 -63 200-CS-I Vitrified clay 15 15 0 
B Plant Ditch (1,430 ft) 0 

200-W-173-PL 200 West/ 216-T-33 200-MW-I Vitrified clay 6 and 8 6,8 ~ TPlant Crib (262 fl) I 

• N 
..... 4 

200-E-193-PL 200 East/ 216-A-21 200-MW- I Vitrified clay 6 6 8 I PUREX Crib (374 ft) N N 
0 I ,__. 

200-E-194--PL 200 East/ 216-A-32 200-MW-l Vitrified clay 6 6 .s:,.. 
PUREX Crib (272 fl) G; 

200-W- 175-PL 200 West/ 216-T-26 200-TW-l Steel 3, < 
T Plant Crib (1 ,329 ft) 3.5. ,__. 

4 

5 200-E-195-PL 200 East/ 216-8-9 200-TW-2 Stainless steel 3.5 
8 Plant Crib (476 ft) 

200-E-l 14 PL 200 East/ 216-8-46 200-TW-l Carbon steel 4 4 
B Plant Cribb (11 ,201 ft) 

• The pipe materials and diameters listed are only for pipelines selected for sampling and are based on the current level of review of engineering drawings (see Table A TI- I). This listing is subject to 
change, should additional information become available. 

b Because of its complex operational history, the 200-E-l 14-PL Pipeline has been associated with many liquid-waste disposal sites. The 216-B-46 Crib was selected as the best candidate for association 
with the northern portion of this pipeline that is being evaluated as part of this investigation. 

Cl = cast iron. M-35 = carbon steel. 
CM corrugated metal. PUREX Plutonium-Uranium Extraction Plant. 
cs = carbon steel. REDOX = Reduction-Oxidation Plant. 
FRE = fiberglass reinforced steel. ss = stainless steel . 
M-2 = stainless steel. St! = steel (unknown). 
OU operable unit. vc = vitrified clay. 
PL = pipeline. 
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1 Table A TT-1 in the Attachment lists the engineering drawings that were reviewed to determine 
2 the pipeline locations, materials, and pipe diameters. These drawings provide additional pipeline 
3 construction details and should be referenced if additional information is needed during the field 
4 investigation. 

5 
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1 A2.0 QUALITY ASSURANCE PROJECT PLAN 

2 The QAPjP establishes the quality requirements for environmental data collection, including 
3 sampling, field measurements, and laboratory analysis. The QAPjP complies with the 
4 requirements of the following: 

5 • DOE O 414.1 C, Quality Assurance, as amended, "Contractor Requirements Document" 

6 • 10 CFR 830 Subpart A, "Quality Assurance Requirements" 

7 • EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans, 
8 EPA QA/R-5. 

9 A2.1 PROJECT MANAGE:MENT 

10 The following section addresses basic areas of project management. It also identifies project 
11 elements including the project task and goals, quality objectives, and required documentation. 

12 A2.1.1 Projectffask Organization 

13 The project organization is described in the subsections that follow and is shown in Figure A-3. 

14 A2.1.1.1 Waste Site Remediation Manager 

15 The Waste Site Remediation Manager provides oversight for all activities and coordinates with 
16 the U.S. Department of Energy, Richland Operations Office (RL) and regulators in support of 
17 sampling activities. In addition, support is provided to the task lead to ensure that the work is 
18 performed safely and cost effectively. 

19 A2.1.1.2 Remediation Task Lead 

20 The Remediation Task Lead is responsible for direct management of sampling documents and 
21 requirements, field activities, and subcontracted tasks. The Remediation Task Lead ensures that 
22 the Field Team Lead, samplers, and others responsible for implementing this SAP and the 
23 QAPjP are provided with current copies of this document and any revisions thereto. The 
24 Remediation Task Lead works closely with quality assurance, health and safety, and the Field 
25 Team Lead to integrate these and the other lead disciplines in planning and implementing the 
26 workscope. The Remediation Task Lead also coordinates with, and reports to, RL, regulators, 
27 and the Project Hanford Management Contractor on all sampling activities. 

28 
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1 Figure A-3. Project Organization. 
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2 

3 A2.1.1.3 Quality Assurance Engineer 

4 The Quality Assurance Engineer is matrixed to the Remediation Task Lead and is responsible for 
5 quality assurance issues on the project. Responsibilities include oversight of implementation of 
6 the project quality assurance requirements; review of project documents, including SAPs (and 
7 the QAPjP); and participation in quality assurance assessments on sample collection and analysis 
8 activities, as appropriate. 

9 A2.1.1.4 Waste Management 

10 The Waste Management Lead communicates policies and procedures and ensures project 
11 compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective 
12 manner. Other responsibilities include identifying waste management sampling/characterization 
13 requirements to ensure regulatory compliance interpretation (e.g., with WAC 173-303, 
14 "Dangerous Waste Regulations") of the characterization data to generate waste designations, 
15 profiles, and other documents that confirm compliance with Environmental Restoration Disposal 
16 Facility waste acceptance criteria specified in BHI-00139, Environmental Restoration Disposal 
17 Facility Waste Acceptance Criteria. 

18 A2.1.1.5 Field Team Lead 

19 The Field Team Lead has the overall responsibility for planning, coordinating, and executing the 
20 field-characterization activities. Specific responsibilities include converting the sampling-design 
21 requirements into field task instructions that provide specific direction for field activities. 
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1 Responsibilities also include directing training, mock-ups, and practice sessions with field 
2 personnel to ensure that the sampling design is understood and can be performed as specified. 
3 The Field Team Lead communicates with the Remediation Task Lead to identify field 
4 constraints that could affect the sampling design. In addition, the Field Team Lead directs the 
5 procurement and installation of materials and equipment needed to support the field work. 

6 The Field Team Lead oversees field-sampling activities that include sample collection, 
7 packaging, provision of certified clean sampling bottles/containers, documentation of sampling 
8 activities in controlled logbooks, chain-of-custody documentation, and packaging and 
9 transportation of samples to the laboratory or shipping center. 

10 The Field Team Leads, samplers, and others responsible for implementation of this SAP and the 
11 QAPjP will be provided with current copies of this document and any revisions thereto. 

12 A2.1.1.6 Radiological Engineering 

13 The Radiological Engineering Lead is responsible for the radiological engineering and health 
14 physics support on the project. Specific responsibilities include conducting 
15 as-low-as-reasonably-achievable (ALARA) reviews, exposure and release modeling, and 
16 radiological controls optimization for all work planning. In addition, radiological hazards are 
17 identified and appropriate controls are implemented to maintain worker exposures to the hazards 
18 ALARA. Radiological Engineering interfaces with the project health and safety representative 
19 and plans and directs radiological control technician support for all activities. 

20 A2.1.1. 7 Sample and Data Management 

21 The Sample and Data Management organization selects the laboratories that perform the 
22 analyses. This organization also ensures that the laboratories conform to Hanford Site internal 
23 laboratory quality-assurance requirements, or their equivalent, as approved by RL, the EPA, and 
24 the Washington State Department of Ecology (Ecology). Sample and Data Management 
25 periodically initiates audits of the laboratories to ensure compliance. Sample and Data 
26 Management receives the analytical data from the laboratories, makes the data entry into the 
27 Hanford Environmental Information System (HEIS) database, and arranges for data validation. 
28 Validation will be performed on completed data packages (including quality control [QC] 
29 samples) by the Fluor Hanford, Inc. (Fluor Hanford) Environmental Information Services group 
30 or by a qualified independent contractor. 

31 A2.1.1.8 Health and Safety 

32 Responsibilities include coordination of industrial safety and health support on the project as 
33 carried out through health and safety plans, job-hazard analyses, and other pertinent safety 
34 documents required by Federal regulation or by internal Fluor Hanford work requirements. 
35 In addition, assistance is provided to project personnel in complying with applicable health and 
36 safety standards and requirements. Personal protective clothing requirements are coordinated 
37 with Radiological Engineering. 
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1 A2.1.2 Background and Problem Definition 

2 The 200-IS-1 OU includes pipelines used to transfer liquid waste containing low to high 
3 concentrations of radionuclides and nonradiological constituents. The 200-IS-1 OU DQO 
4 summary report (D&D-30262) and the work plan provide additional discussion concerning 
5 development of the rationale and use of process-waste characteristics for the assignment of the 
6 pipeline bins used in this SAP. 

7 The objective of the DQO process for the pipelines addressed in this SAP was to determine the 
8 environmental measurements necessary to support the remedial investigation/feasibility study 
9 process and remedial decision making, including refinement of the preliminary conceptual 

10 contaminant-distribution models for process-waste pipeline systems. The DQO process 
11 supported development of the content presented in this SAP. 

12 Given that the process pipeline systems in the Central Plateau received waste discharges, the task 
13 is to determine from process history and/or data collection and analysis whether pipelines and/or 
14 surrounding soils contain constituents that are above regulatory and/or risk thresholds. 

15 A2.1.3 Project and Task Description 

16 The field activities described in this Phase 1 SAP include evaluation of both the pipeline interiors 
17 and the surrounding soil. For the interior evaluations, the pipelines will be accessed to permit 
18 visual inspection, field instrument measurements, and the collection of residual sediment, sludge, 
19 or scale. For the soil surrounding the pipelines, geophysical logging, field instrument 
20 measurements, soil sampling, and visual inspection will be used to assess whether contamination 
21 is present. Sampling requirements for waste-disposal determinations of IDW will be addressed 
22 through a waste-designation DQO process before the field characterization activities begin. 
23 A separate waste management plan is under development and will be submitted for Ecology's 
24 approval. 

25 At the completion of the field investigation, a field report will be prepared to summarize the 
26 activities performed and information collected in the field. The report will include survey 
27 coordinates for direct-push locations, the number and types of samples collected and their 
28 associated HEIS numbers, inventory of IDW containers, laboratory and field-screening analyses 
29 performed, and geophysical-logging results. 

30 A2.1.4 Quality Objectives and Criteria for 
31 Measurement Data 

32 EPA 600/R-96/055, Guidance for the Data Quality Objectives Process, EPA QNG-4, was used 
33 to support the development of this SAP. The DQO process is a strategic-planning approach that 
34 provides a systematic process for defining the criteria that a data-collection design should satisfy. 
35 Using the DQO process ensures that the type, quantity, and quality of environmental data used in 
36 decision making will be appropriate for the intended application. This section summarizes the 
37 key outputs resulting from the implementation of the DQO process. 
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1 A2.1.4.1 Contaminants of Concern 

2 The DQO process identifies the need to develop a list of contaminants of potential concern 
3 (COPC) for the 200-IS-1 OU process-waste pipeline systems. Development of the COPCs is an 
4 essential step toward refining the preliminary conceptual contaminant-distribution models. 

5 Liquid process-waste streams carried through the pipeline systems required disposition decisions 
6 that involved either transfer to tanks within waste management areas (WMA) or disposal from 
7 facilities operations to cribs, trenches, or other liquid-waste disposal sites. These waste-transfer 
8 and -disposal decisions were based on waste composition. Because of known differences in 
9 process waste-stream characteristics, separate evaluations were completed to determine the 

10 COPC and analytical reporting requirements for pipeline systems associated with (1) waste 
11 streams transferred from facilities directly to liquid-disposal waste sites and (2) those process 
12 wastes sent to/transferred between or transferred out of tank farms. Refinement of the master list 
13 of COPCs as applicable to the facilities or tank-farm process-waste pipelines was completed as 
14 part of the DQO process. 

15 Process waste generated in the facilities in the Central Plateau 200 Areas and transferred directly 
16 to liquid-waste disposal sites has been the focus of the numerous characterization investigations 
17 conducted to date. Previously, a DQO process was conducted in conjunction with each of these 
18 waste-site investigations to prepare final COPC lists. For development of the 200-UR-1 OU 
19 DQO, all previous DQO COPC lists were compiled, reviewed, and refined into one 
20 comprehensive list. The list encompasses all COPCs that would be considered as primary 
21 constituents for laboratory analysis associated with the facility process-waste pipeline systems 
22 included in pipeline Bins 1-5. As part of the 200-IS-1 DQO process, several additional analytes 
23 were included at the request of Ecology. The facility process-waste pipelines COPC list is 
24 presented in Table A-3. 

Table A-3. Facilities Process-Waste Pipeline-Systems Contaminants of 
Potential Concern. (3 Pages) 

Americium-241 Niobium-948 

Carbon-14 Plutonium-238 

Cesium-137 Plutonium-239/240 

Cobalt-60 Strontium-90 

Europium-152 Technetium-99 

Europium-154 Tritium 

Europium-155 Uranium-233/234 

Neptunium-237 Uranium-235/236 

Nickel-63 Uranium-238 

Antimony Lead 

Arsenic Mercury 

Barium Nickel 
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Table A-3. Facilities Process-Waste Pipeline-Systems Contaminants of 
Potential Concern. (3 Pages) 

Beryllium Selenium 

Cadmium Silver 

Chromium Uranium 

Hexavalent Chromium Vanadium 

Copper Zinc 

~ ~?}.¼7i.,j:\JiJ;?~~i;i'i }:,';i~'~·- .. \\it~ ~t,i@.J~if,f ?,;~ i~~ ~; .. P:i:\f;j.~;,:}FJJtfi~:~i}~~~l;+l?::~:. 
Cyanide Nitrate/Nitrite 

Auoride Sulfate 

Acetone Halogenated hydrocarbons 

Acetonitrile Hexane 

Benzene Methyl ethyl ketone 

n-Butyl benzene Methyl isobutyl ketone (MIBK) 

1-Butanol (n-butyl alcohol) Perchloroethylene 

2-Butanone (MEK) Tetrahydrofuran 

Carbon Tetrachloride Toluene 

Chlorobenzene 1, 1, 1 Trichloroethane (TCA) 

Cis-1 ,2-dichloroethylene 1, 1,2 Trichloroethane 

Cyclohexane Trans-1,2-dichlorotheylene 

1, 1-dich1oroethane Tetrachloroethylene (PCE) 

1,2-dichJoroethane Trichloroethylene (TCE) 

1, 1-dichloroethylene Vinyl chloride 

Dich1oromethane (Methylene Chloride) Xylene 

Ethylbenzene 

1~1~; I.:" j ' :~--~I:n;l"i~~~;i·,;~;,;~'.:'{:;f;ffe~caf~~is:~~'«>~~~ ~ni~~ ,, fft:J'.'1,.J[;~"':f~.:~~1;f;~:;;~'; ·~,~!:~1~~~ 
AMSCOb Tributyl phosphate dilutant Normal paraffin hydrocarbon 

Cyclohexanone 

Diesel fuelc 

Dodecane 

Hydraulic fluids (greases) 

Kerosene 

Naphthylamine 

Polyaromatic hydrocarbons 

Paint thinner 

Phenol 

Polychlorinated biphenyls (and associated World Health 
Organization congeners) 

Shell E-2342 (naphthalene and paraffin) 

Soltrol-170 (C10H22 to C6 to H34; purified kerosene) 
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Table A-3. Facilities Process-Waste Pipeline-Systems Contaminants of 
Potential Concern. (3 Pages) 

Dibuty !phosphate* Tributyl phosphate and derivatives (mono, bi) 

Monobutylphosphate* 

Oxalate* Glycolate* 

Formate* 
* Added to list as requested by the Washington State Department of Ecology (chelators or extractants used in processes) . 
• Contaminant of potential concern applicable to Plutonium Finishing Plant area only. 
b Allen Maintenance Supply Company Inc. 
c Analyzed as total petroleum hydrocarbons-diesel range; other total petroleum hydrocarbon analyses will include gasoline 

range. 
d Trademarks and registered trademarks are the property of their respective owners. All product names mentioned are listed 

for contaminant potential only; such listing does not imply ownership and does not constimte endorsement. 

1 If additional analytes not identified as COPCs are detected by the analytical methods used for 
2 laboratory analysis, these detected analytes and their concentrations will be evaluated against 
3 regulatory cleanup standards, or risk-based screening levels if toxicity and exposure data are 
4 available, and existing process knowledge. All detected ana1ytes will be assessed in support of 
5 remedial-action decision ma1cing. When regulatory standards or screening levels are unavailable 
6 for a particular detected COPC and nondetections of the COPC also occur, the screening 
7 methodology applied will be consistent with EP A/540/1-89/002, Risk Assessment Guidance for 
8 Superfund (RAGS), Volume I -- Human Health Evaluation Manual, (Part A) Interim Final, 
9 OSWER 9285.7-0lA, and EPA/540/R-97/006, Ecological Risk Assessment Guidance for 

10 Superfund: Process for Designing and Conducting Ecological Risk Assessments Interim Final. 

11 A2.1.4.2 Decision Rules 

12 Decision rules (DR) are developed from the results of the principal study questions, decision 
13 statements, remedial-action alternatives, data needs, COPC action levels, analytical 
14 requirements, and scale of the decisions. The DRs generally are structured as "IF ... THEN" 
15 statements that indicate the action that will be taken when a prescribed condition is met. The 
16 DRs incorporate the parameters of interest ( e.g., CO PCs), the scale of the decision 
17 (e.g., location), the preliminary action levels, and the resulting actions. The decision rules for 
18 Phase 1 only are summarized in Table A-4. The associated alternative actions specified in the 
19 decision rules are presented in Table A-5. 
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If the concentration of chemical constituents in the pipelines, pipeline appurtenances, or 
plugged pipelines (as estimated by the maximum or detected values) is greater than or 
equal to the preliminary cleanup levels, select an appropriate alternative action (refer to 
Table A-5). Excludes Alternative Action 1-lb. Otherwise, evaluate the need for 
additional sampling. 

If the concentration of chemical constituents (as estimated by the maximum or detected 
values) in vadose zone soils in known leakage areas, suspect leakage areas, and/or 
unknown leakage areas is greater than or equal to the preliminary cleanup levels, select an 
appropriate alternative action (refer to Table A-5). Excludes Alternative Action 2-1 b. 
Otherwise, evaluate the need for additional sampling. 

If the activity of radionuclides in the pipelines, pipeline appurtenances, or plugged 
pipelines (as estimated by the maximum or detected values) results in a direct radiological 
exposure dose greater than or equal to 15 mrem/yr above background or a groundwater 
radiological dose greater than or equal to 4 mrem/yr above background (based on fate and -
transport modeling), select an appropriate alternative action (refer to Table A-5). Excludes 
Alternative Action 3-1 b. Otherwise, evaluate the need for additional sampling. 

If the activity of radionuclides (as estimated by the maximum or detected values) in vadose 
zone soils in known leakage areas, suspect leakage areas, and/or unknown leakage areas 
results in a direct radiological exposure dose greater than or equal to 15 mrem/yr above 
background, a groundwater radiological dose greater than or equal to 4 mrem/yr above 
hackground (based on fate and transport modeling), or 0.1 rad/d for protection of terrestrial 
animals select an appropriate alternative action (refer to Table A-5). Excludes Alternative 
Action 4-1 b. Otherwise, evaluate the need for additional sampling. 

If the concentration of chemical constituents in the pipelines, pipeline appurtenances, or 
plugged pipelines (as estimated by the maximum or detected values) is greater than or 
equal to the preliminary cleanup levels, select an appropriate alternative action (refer to 
Tahle A-5). Excludes Alternative Action 5-lb. Otherwise, evaluate the need for 
additional sampling. 

Table A-5. Alternative Actions. (2 Pages) 

1-1 a Evaluate the need for remedial-action alternatives in an FS . * 
1-1 b 

1-2 

1-3 

2-la 

2-lb 
2 

2-2 

Evaluate the no-action alternative in an FS. * 
Evaluate a streamlined approach (e.g., CERCLA removal actions, interim actions, 
voluntary actions, plug into an existing ROD) to pipeline system decision making, based 
on field-screening data and/or analytical data, and take appropriate actions. 

Evaluate the need for additional sampling. 

Evaluate the need for remedial-action alternatives in an FS. * 

Evaluate the no-action alternative in an FS. * 

Evaluate a streamlined approach (e.g. , CERCLA removal actions, interim actions, 
voluntary actions, plug into an existing ROD) to piping system decision making, based on 
field screening data and/or analytical data, and take appropriate actions. 
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Table A-5. Alternative Actions. (2 Pages) 
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2-3 Evaluate the need for additional sampling. 

3-la Evaluate the need for remedial-action alternatives in an FS. * 

3-lb Evaluate the no-action alternative in an FS. * 
Evaluate a streamlined approach (e.g., CERCLA removal actions, interim actions, 

3-2 voluntary actions, plug into an existing ROD) to piping system decision making, based on 

3 
field-screening data and/or analytical data, and take appropriate actions. 

3-3 Evaluate the need for additional sampling. 

3-4 
Evaluate the need for remedial-action alternatives that include transuranic contamination 
in an FS.* 

3-5 
Evaluate the need for remedial-action alternatives that include greater than Class C waste 
concentrations in an FS . * 

4-la Evaluate the need for remedial-action alternatives in an FS. * 

4-lb Evaluate the no-action alternative in an FS. * 

Evaluate a streamlined approach (e.g., CERCLA removal actions, interim actions, 
4-2 voluntary actions, plug into an existing ROD) to piping system decision making, based on 

4 
field-screening data and/or analytical data, and take appropriate actions. 

4-3 Evaluate the need for additional sampling. 

4-4 
Evaluate the need for remedial-action alternatives that include transuranic contamination 
inanFS.* 

4-5 
Evaluate the need for remedial-action alternatives that include greater than Class C waste 
concentrations in an FS. * 

5-la Evaluate the need for remedial-action alternatives in an FS. * 

5- lb Evaluate the no-action alternative in an FS. * 

5 Evaluate a streamed-line approach (e.g., CERCLA removal actions, interim actions, 
5-2 voluntary actions, plug into an existing ROD, etc.) to piping system decision making, 

based on field screening data and/or analytical data, and take appropriate actions. 

5-3 Evaluate the need for additional sampling. 

*May mclude mnovative decision making approaches (e.g .• probabilistic). 
AA = alternative action. 
CERCLA = Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980. 

1 A2.1.4.3 Error Tolerance and Decision Consequences 

FS = feasibility study. 
PSQ = principal study question. 
ROD = record of decision. 

2 A nonstatistical sampling design was identified as appropriate for Phase 1. For DRs to be 
3 resolved using a nonstatistical sampling design, there is no need to define the tolerable limits on 
4 decision error, because these only apply to statistical designs. The qualitative consequence of 
5 selecting an inadequate sampling design for this activity was considered to range from low to 
6 severe. If the sampling design is determined to be inadequate, the waste sites can be accessed 
7 readily for resampling/additional sampling during Phase 2. Chapter 5.0 of the main text 
8 summarizes the activities that are planned for after the characterization activities described in 
9 this SAP are evaluated. 

A2-9 
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1 A2.1.4.4 Analytical Quality Objectives 

2 Analytical quality objectives and criteria for soil laboratory data are presented in Tables A-6 for 
3 radiological and A-7 for nonradiological analytes. For liquids that are encountered, the 
4 analytical quality objectives and criteria for soil laboratory data are presented in Tables A-8 for 
5 radiological and A-9 for nonradiological analytes. Following the completion of the DQO report 
6 (D&D-30262), RL and Ecology agreed that 12 World Health Organization PCB congeners 
7 would be included as COPCs for laboratory analysis. The specific congeners are identified in 
8 Table A-7. Laboratory analysis of these PCB congeners will be completed on 20 percent of all 
9 samples collected for laboratory analysis of PCB aroclors. Those samples designated for 

10 analysis of PCB congeners will be jointly identified by Fluor Hanford, RL, and Ecology. 
11 Criteria used in the selection process will be jointly developed and potentially could include 
12 historical process waste stream information, previous disposal site analytical sampling data, 
13 and/or field-screening results obtained during the pipeline field investigation. The measurement 
14 quality objectives for accuracy and precision for laboratory control samples, duplicates, matrix 
15 spikes, and matrix spike duplicates for the analytical laboratory are contained in DOE/RL-96-68, 
16 Hanford Analytical Services Quality Assurance Requirements Documents. 

17 For all analyses, in the event of a laboratory analytical failure, the laboratory is required to 
18 initiate corrective actions with the Sample and Data Management team of the Environmental 
19 Information Systems group. As part of the data-package transmittal procedure, a sample 
20 disposition record is generated to define the problem and to indicate the agreed-upon solution 
21 reached with discussions by the project manager or task lead. As part of the sample-disposition 
22 process, quarterly trend reports containing quality statistics are compiled based on the sarnple-
23 disposition records. This provides an insight into emerging problems and the effectiveness of 
24 past responses to problems. 

25 A2.1.4.5 Laboratory Sample Custody 

26 Sample custody during laboratory analysis will be addressed in the applicable laboratory 
27 standard operating procedures. Laboratory custody procedures will ensure the maintenance of 
28 sample integrity and identification throughout the analytical process. 

29 A2.1.4.6 Quality Assurance Objective 

30 The quality-assurance objective of this plan is to provide implementation guidance that will 
31 result in data of known and appropriate quality and adhere to the approved Fluor Hanford 
32 QAPjP. Data quality is assessed by representativeness, comparability, accuracy, and precision. 
33 The applicable QC guidelines, quantitative target limits, and levels of effort for assessing data 
34 quality are dictated by the intended use of the data and the nature of the analytical method. Each 
35 of these is addressed in the following subsections. 

36 A2.1.4.6.1 Representativeness 

37 Representativeness is a measure of how closely the results reflect the actual concentration and 
38 distribution of the chemical and radiological constituents in the matrix sampled. Sampling-plan 
39 design, sampling techniques, and sample-handling protocols (e.g., storage, preservation, 
40 transportation) have been developed and are discussed in subsequent sections of this document. 
41 The documentation will establish that protocols have been followed and that sample 
42 identification and integrity are ensured. 
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Americium-241 Am-241 AEA 31.l ±30 70-130 · 

14762-75-5 Carbon-14 C-14 LSC (low level) 4.65 ±30 70-130 

10045-97-3 Cesium-137 Gamma GS 6.2 0.1 ±30 70-130 

10198-40-0 Cobalt-60 Gamma GS 1.4 0.05 ±30 70-130 

14683-23-9 Europium-152 Gamma GS 3.3 0.1 ±30 70-130 

15585-10-1 Europium-154 Gamma GS 3.0 O. l ±30 70-130 
t, 

14391-16-3 Europium-155 Gamma GS 125 0.1 ±30 70-130 0 

13994-20-2 Neptunium-237 Np-237 AEA 2.5 ±30 70-130 ~ 
~ 13981-37-8 Nickel-63 Ni-63 LSC 4,026 30 ±30 70-130 I 

N 
I 

Niobium-94d 
0 - 14681-63-1 Gamma GS 2.43 l ±30 70-130 0 - N 

I 

13981-16-3 Plutonium-238 AEA 37.4 ±30 70-130 -.i::. 
Pu-239/240 Plutonium-2391240 AEA 33.9 ±30 70-130 ~ 
13982-63-3 Radium-226 Gamma GS 7.03 0.2 ±30 70-130 < -
Rad-Sr Strontium-90 Strontium-89,90 - Total Sr - 4.5 ±30 70-130 

Gas Proportional Counting 

14133-76-7 Technetium-99 Technetium-99 LSC (low level) 1.93 1 ±30 70- 130 

10028-17-8 Tritium Tritium - H3 LSC (mid level) 48.2 30 ±30 70-130 

13966-29-5 U ranium-23 31234 1.1 ±30 70-130 

15117-96-1 Uranium-235 Isotopic Uranium AEA 101 ±30 70-130 

U-238 Uranium-238 1.06 ±30 70-130 

NIA Gross cesium-137 counts Portable Nal detector 3.1 NIA NIA 
NIA Gross alpha Portable contamination detector JOO d/min/ NIA NIA 

LOO cm2 



~ 
I ....... 

N 

Table A-6. Facilities Process-Waste Pipeline Systems - Radionuclide Analytical Performance Requirements. (2 Pages) 
...,,,.,=-=-

• Lowest overall CUL as identified in D&D-30262. Data Quality Objectives Summary Report for the 200-/S-I Operable Unit Pipeli11es and Appurtenances. 
b Units are in pCi/g (radioisotopes) unless otherwise specified. 
c Accuracy criteria for associated batch laboratory-control sample percent recoveries. With the exception of gamma energy analysis, additional 

analysis-specific evaluations also are performed for matrix spikes, tracers, and carriers, as appropriate to the method. Precision criteria are based on batch 
laboratory replicate sample analyses. 

d Contaminant of potential concern analysis only applicable lo Plutonium Finishing Plant Area. 
AEA = alpha energy analysis. GS = gamma spectroscopy. NIA = not applicable. 
CUL = cleanup level. LSC = liquid scintillation counter. NaJ = sodium iodide. 

Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents 
Analytical Performance Requirements. (7 Pages) 
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7440-36-0 Antimony EPA Methods 6010 (trace), 6020, 5 0.6 ±30 70-130 
or 200 .8 (trace) 

7440-38-2 Arsenic EPA Methods 6010 (trace), 6020, 6.47 ±30 70-130 
or 200.8 

7440-39-3 Barium EPA Methods 60 I 0, 6020, or 200.8 132 20 ±30 70-130 

7440-41 -7 Beryllium EPA Methods 60 I 0, 6020, or 200.8 10 0.5 ±30 70-130 

7440-43-9 Cadmium EPA Methods 6010, 6020, or 200.8 0.81 0.5 ±30 70-130 

7440-47-3 Chromium (lll)/Chromium EPA Methods 6010, 6020, or 200.8 42 ±30 70-130 
(total) 

0 
0 

~ 
I 

N 

8 
N 

I -.i:,. 
~ 
< 



7440-50-8 

18540-29-9 

7439-92-1 

7439-97-6 

7439-98-7 

7440-02-0 

7782-49-2 

• N 14808-79-8 
I ..... 

uJ 7440-22-4 

7440-28-0 

7440-61-1 

7440-62-2 

7440-66-6 

57-12-5 

14797-55-8 

14797-65-0 

NO3'NO2 

Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents 
Analytical Performance Requirements. (7 Pages) 
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Copper EPA Methods 6010, 6020, or 200.8 50 ±30 70-130 

Hexavalent chromium EPA Method 7 I 96 18.4 o.5° ±30 70-130 

Lead EPA Methods 6010, 6020, or 200.8 50 5 ±30 70-130 

Mercury EPA Methods 7471, 6020, or 200.8 0.33 0.2 ±30 70-130 

Molybdenum EPA Methods 6010, 6020, or 200.8 2 2 ±30 70- 130 

Nickel EPA Methods 6010, 6020, or 200.8 30 4 ±30 70- 130 

Selenium EPA Methods 6010 (trace), 6020, 0.78 lr ±30 70-130 
or 200.8 

Sulfate lC Anions, EPA Method 300.0 1,000 5 ±30 70- 130 

Silver EPA Methods 6010, 6020, or 200.8 2 2 ±30 70-130 

Thallium EPA Methods 6010 (trace), 6020, I 0.5 ±30 70-130 
or 200.8 

Uranium (total) Kinetic phosphorescence analysis, 3.21 0 .2 ±30 70-130 
or EPA Method 200.8 

Vanadium EPA Methods 6010, 6020, or 200.8 560 2.5 ±30 70- 130 

Zinc EPA Methods 6010, 6020, or 200.8 86 ±30 70-130 

Cyanide EPA Methods 9010 total cyanide or 0.80 0.5 ±30 70-130 
335 

Nitrate IC, EPA Method 300.0 40 2.5 ±30 70- 130 

Nitrite IC, EPA Method 300.0 4 2.5 ±30 70-130 

Nitrogen in nitrite and nitrate EPA Method 353 12 0.75 ±30 70-130 

t, 
0 

~ 
I 

N 

8 
N 

I ..... 
..p. 

~ 
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Table A-7. Facilities Process-Waste Pipeline Systems -Primary Inorganic and Organic Constituents 
Analytical Performance Requirements. (7 Pages) 
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208-96-8 Acenaphthylene EPA Method 8270 97 .9 0.33 ±30 70-130 

67-64-1 Acetone EPA Method 8260 28.9 0.02 ±30 70-130 

75-05-8 Acetonitrile EPA Method 8260 0.196 0.1 ±30 70-130 

71 -43-2 Benzene EPA Method 8260 0 .00448 0.0015 ±30 70-130 

120-12-7 Anthracene EPA Method 8270 1,140 0.33 ±30 70- 130 0 
0 

56-55-3 Benzo( a)anthracene EPA Method 8270 0.856 0.33 ±30 70-130 tT1 
~ 

>- 50-32-8 Benzo(a)pyrene EPA Method 8270 0.137 0.33 ±30 70-130 r:-' 
I 

N N 
I 205-99-2 Benzo(b )fluoranthene EPA Method 8270 1.37 0.33 ±30 70-130 0 ...... 0 ... 

0.33 70-130 
N 

191-24-2 Benzo(ghi)perylene EPA Method 8270 2,400 ±30 I ,__ 
,+:--

207-08-9 Benzo(k)fl uoranthene EPA Method 8270 13.7 0.33 ±30 70-130 
~ 

100-51-6 Benzyl alcohol EPA Method 8260/8270 20.7 0.33 ±30 70-130 < 
75-27-4 Bromodichloromethane EPA Method 8260 0.00368 0.005 ±30 70-130 

.... 
71 -36-3 n-butyl alcohol ( 1-butanol) EPA Method 8015 or 8260 6.62 5 ±30 70-130 

56-23-5 Carbon tetrachloride EPA Method 8260 0 .00310 0.002 ±30 70-130 

108-90-7 Chlorobenzene EPA Method 8260 0.874 0.005 ±30 70-130 

67-66-3 Chloroform (trichloro-rnethane) EPA Method 8260 0.0381 0.005 ±30 70-130 

218-01-9 Chrysene EPA Method 8270 95.6 0.33 ±30 70-130 

156-59-21156-60-5 Cisffrans-1,2-Dichloro- EPA Method 8260 720 0.005 ±30 70-130 
ethylene 

108-94-1 Cyclohexanone EPA Method 8270 344 0.5 NIA NIA 

53-70-3 Dibenzo( ah )anthracene EPA Method 8270 0.137 0.33 ±30 70-130 

75-34-3 I, 1-Dichloroethane EPA Method 8260 4.37 0.001 ±30 70-130 



75-35-4 

75-09-2 

106-46-7 

107-66-4 

100-41-4 

60-29-7 
> 
N 
I 

86-73-7 -Vl 64-18-6 

79- 14-1 

110-54-3 

193-39-5 

108-10-1 

78-93-3 

144-62-7 

127-18-4 

88-0 l-8 

I 08-95-2 

95-63-6 

Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents 
Analytical Performance Requirements. (7 Pages) 

1, 1-Dichloroethylene 

Dichloromethane (methylene 
chloride) 

p-Dichlorobenzene 

Dibutylphosphate 

Ethyl benzene 

Ethyl ether 

Fluorene 

Formate (formic acid) 

Glycolate (glycolic acid) 

Hexane 

Indeno(l23-cd)pyrene 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8270 

EPA Method 300.0 (modified) 

EPA Method 8260 

EPA Method 8015 

EPA Method 8270 

EPA Method 300.0 (modified) 

TBD 

EPA Method 8260 

EPA Method 8270 

Methyl isobutyl ketone (MIBK EPA Method 8260 
hexone) 

Methyl ethyl ketone (MEK) EPA Method 8260 

Monobutylphosphate 

Oxalate (oxalic acid) 

Perchloroethylene 
(tetrachloro-ethene, PCE) 

Phenanthrene (ethanedionic 
acid) 

Phenol 

Pseudocumene ( 1,2,4-Lrimethyl 
benzene) 

EPA Method 300.0 (modified) 

EPA Method 300.0 (modified) 

EPA Method 8260 

EPA Method 8270 

EPA Method 8270 

EPA Method 8260 

Lowest 
Overali CUL " 

(niglkg) .. 

0.00232 

0.000522 

0.0218 

0 .03 

6.05 

6.68 

30 

96.2 

1.37 

2.71 

l9.6 

0.000859 

1,140 

22 

4 ,000 

0.002 ±30 

0.005 ±30 

0 .33 ±30 

0.2 ±30 

0.005 ±30 

5 ±30 

0 .33 ±30 

10.0 ±30 

4 ±30 

0.005 ±30 

0 .33 ±30 

0.01 ±30 

0.01 ±30 

0.2 

2 

0.005 ±30 

0.33 ±30 

0.33 ±30 

0.2 ±30 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

0 
0 

~ 
I 
Iv 

8 
N 

I -~ 
~ 
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Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents 
Analytical Performance Requirements. (7 Pages) 

109-99-9 Tetrahydrofuran EPA Method 8260 0.05 0.05 ±30 

108-88-3 Toluene EPA Method 8260 4.65 0.005 ±30 

71-55-6 1,1,l-Trichloroethane (TCA) EPA Method 8260 1.58 0.005 ±30 

79-00-5 t, 1,2-Trichloroethane EPA Method 8260 0.00427 0.002 ±30 

79-01-6 Trichloroethylene (TCE) EPA Method 8260 0.0263 0.005 ±30 

75-01-04 Vinyl chloride EPA Method 8260 0.000184 0.01 ±30 

1330-20-7 Xylenes EPA Method 8260 14.6 0.01 ±30 

126-73-8 Tributyl phosphate EPA Method 8270 6.18 3.3 ±30 

2674-11-2 Aroclor-1016 PCBs, EPA Method 8082 0.65 0.02 ±30 

11104-26-2 Aroclor-1221 PCBs, EPA Method 8082 0.092 0.02 ±30 

11141-16-5 Aroclor-1232 PCBs, EPA Method 8082 0.092 0.02 ±30 

53969-21-9 Aroclor-1242 PCBs, EPA Method 8082 0.394 0.02 ±30 

126572-29-6 Aroclor-1248 PCBs, EPA Method 8082 0.386 0.02 ±30 

11097 -6999- I Aroclor-1254 PCBs, EPA Method 8082 0.066 0.02 ±30 

l 1096-82-5 Aroclor-1260 PCBs, EPA Method 8082 0.5 0.02 ±30 

32598- 13-3 (BZ77) 3,3',4,4'-Telrachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 

70362-50-4 ((BZ81) 3,4,4',5-Tetrachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 

32598-14-4 (BZl05) 2,3,3',4,4'-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 

74472-37-0(B2114) 2,3,4,4',5-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 

31508-00-6 (BZ l 18) 2,3',4,4',5-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 

65510-44-3 (BZ123) 2',3,4,4',5-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 

57465-28-8 (BZJ 26) 3,3',4,4',5-Pentachlorobiphenyl PCB congeners, EPA Method 1668 TBD 0.00001 ±30 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

t;1 
0 

~ 
I 

N 
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0 
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Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents 
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~~111ilt Jt]ll 
38380-08-4 (BZ156) 2,3,3',4,4',5- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130 

Hexachlorobiphenyl 

69782-90-7 (BZ157) 2,3 ,3',4 ,4',5'- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130 
Hexachlorobiphenyl 

52663-72-6 (BZ 167) 2,3',4,4',5 ,5'- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130 
Hexachlorobiphenyl 

32774-16-6 (BZl69) 3,3',4,4' ,5,5'- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-130 
Hexachlorobiphenyl 

39635-31-9 (BZl89) 2,3,3',4,4',5,5'- PCB congeners, EPA Method 1668 TBD 0.00001 ±30 70-1 30 
)> Heptachlorobiphenyl 
r-J 
I 

TPH gasoline Total petroleum 
...J 

hydrocarbon-gasoline range 
NWTPH gasoline 30 5 ±30 70-130 

w/benzene 

TPH diesel Total petroleum NWTPH diesel 200 5 ±30 70-130 
hydrocarbon-diesel range 

0 
0 

~ 
I 

N 
0 
0 
N 
I -+:>-

~ 
< -
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Table A-7. Facilities Process-Waste Pipeline Systems - Primary Inorganic and Organic Constituents 
Analytical Performance Requirements. (7 Pages) 
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Oil/grease Hydraulic fluids (greases) EPA Method 413 .l oil/grease or 2.000 200 ±30 70-130 
1664A 

8008-20-6, Kerosene, normal paraffins, NWTPH-Dx modified for kerosene 2,000 5 ±30 70-130 
TPH-kerosene paint thinner range 

• For 4-cligit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, T/Jird Edition; Final Update lll-8 , as amended. For EPA 
Methods 335, 353 , and 413 .1, see EPN600/4-79/020. Methods of Chemical Analysis of Water and Wastes. For EPA Method 200.8, see EPN600/R-94/l I I, Methods for 
the Determination of Metals in Environmental Samples, Supplement I. For EPA Method 300.0. see EP N600/R-93/IOO, Methods for the Determination of Inorganic 
Substances in Environmental Samples. For NWJ'PH Methods, see Ecology 97-602, Analytical Methods fo r Petroleum Hydrocarbons. 

b Lowest overall CUL as identified in D&D-30262, Data Quality Objectives Summary Report for the 200-IS-I Operable Unit Pipelines and Appurtenances. 
c Detection limits are based on optimal conditions in a standard fixed laboratory. Interferences and matrix effects may degrade the values shown. 
d Accuracy criteria is the minimum for associated batch laboratory control sample percent recoveries. Laboratories must meet statistically based control if more stringent. 

Additional analyte-specific evaluations also are performed for matrix spikes and surrogates. as appropriate to the method. Precision criteria are based on batch 
laboratory-replicate matrix-spike analyses. 

e Target detection limit is less than the inhalation limit of 2 mg/kg. 
r Special arrangements will be made with the laboratory to achieve the detection limit needed for the ecological action level for selenium. 
"--" No information available. 
Aroclor is an expired trademark. 
(BZ#) = PCB congener number originally assigned by Ballschmiter & Zell ("BZ Number") (Ballschmiter, K., and M. Zell, 1980, "Analysis of Polychlorinated Biphenyls 

(PCB) by Glass Capillary Gas Chromatography 0

). 

CUL 
EPA 
IC 

= cleanup level. 
= U.S. Environmental Protection Agency. 
= ion chromatography. 

NIA 
NWTPH 
PCB 

= not applicable. 
= Northwest total petroleum hydrocarbon. 
= polychlorinated biphenyl. 

TBD 

TPH 

= to be determined; method and/or detection limit currently are 
under evaluation. 
total petroleum hydrocarbon. 

0 
0 

~ 
I 

N 
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N 
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Table A-8. Radionuclide Analytical Performance Requirements for Liquids. ----------

14596-10-2 Americi um-241 Am-241 AEA ±30 70-130 

14762-75-5 Carbon-14 C-14 LSC 200 ±30 70-130 

10045-97-3 Cesium-137 Gamma GS 15 ±30 70-130 

10198-40-0 Cobalt-60 Gamma GS 25 ±30 70-130 

14683-23-9 Europium-152 Gamma GS 50 ±30 70-130 

15585-10-1 Europium-154 Gamma GS 50 ±30 70-130 

14391 -16-3 Europium-155 Gamma GS 50 ±30 70-130 

13994-20-2 Neptunium-237 Np-237 AEA 1 ±30 70-130 

13981-37-8 Nickel-63 Ni-63 LSC 15 ±30 70-130 

14681-63-1 Niobium-94 c Gamma GS 10 ±30 70-130 

13981-16-3 Plutonium-238 AEA ±30 70-130 

Pu-239/240 Plutonium-239/240 AEA ±30 70-130 

13982-63-3 Radium-226 AEA ±30 70-130 

10098-97-2 Strontium-90 Gas proportional counting 2 ±30 70-130 

14133-76-7 Technetium-99 Technetium-99 LSC 15 ±30 70-130 

10028-17-8 Tritium Tritium - H3 LSC 400 ±30 70-130 

13966-29-5 Uranium-233/234 Isotopic uranium AEA ±30 70-130 

15117-96-1 Uranium-235 Isotopic uranium AEA 1 ±30 70-130 

U-238 Uranium-238 Isotopic uranium AEA 1 ±30 70-130 

• Units are in pCi/L (radioisotopes) unless otherwise specified. 
b Accuracy criteria for associated batch laboratory-control sample percent recoveries. With the exception of gamma energy 

analysis, additional analysis-specific evaluations also are performed for matrix spikes, tracers, and carriers, as appropriate to 
the method. Precision criteria are based on batch laboratory replicate sample analyses. 

c Contaminant of potential concern analysis only applicable to Plutonium Finishing Plant Area. 

AEA = alpha energy analysis. 
CAS = Chemical Abstracts Service. 
GS = gamma spectroscopy. 
LSC = liquid scintillation counter. 
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Table A-9. Inorganic and Organic Constituents Analytical 
Performance Requirements for Liquids. (4 Pages) 

....-----.----,,---,--...,....,,........,,.,.,..,....,..,..,,.,.,=-..,..,_.,,..,,.,..,,..,.,.,,.,.,....,...,....... 7'.""""-=::--;:-:--===;;-::-~= ~T"""''7'"""--e:-::::T-"om7="'"':"""~e:--:i 

7440-36-0 Antimony EPA Methods 6010 (trace), 6020, or 6 ±30 70-130 
200.8 

7440-38-2 Arsenic EPA Methods 6010 (trace), 6020, or 10 ±30 70-130 
200.8 

7440-39-3 Barium EPA Methods 6010, 6020, or 200.8 20 ±30 70-130 

7440-41-7 Beryllium EPA Methods 6010, 6020, or 200.8 5 ±30 70-130 

7440-43-9 Cadmium EPA Methods 6010, 6020, or 200.8 5 ±30 70-130 

7440-47-3 Chromium EPA Methods 6010, 6020, or 200.8 10 ±30 70-130 
(Ill)/Chromium (total) 

7440-50-8 Copper EPA Methods 6010, 6020, or 200.8 10 ±30 70-130 

18540-29-9 Hexavalent chromium EPA Method 7196 (trace) 10 ±30 70-130 

7439-92-1 Lead EPA Methods 6010 (trace), 6020, or 5 ±30 70-130 
200.8 

7439-97-6 Mercury EPA Methods 7471 , 6020, or 200.8 0.5 ±30 70-130 

7439-98-7 Molybdenum EPA Methods 6010, 6020, or 200.8 20 ±30 70-130 

7440-02-0 Nickel EPA Methods 6010, 6020, or 200.8 40 ±30 70-130 

7782-49-2 Selenium EPA Methods 6010 (trace), 6020, or 100 ±30 70-130 
200.8 

14808-79-8 Sulfate IC Anions, EPA Method 300.0 500 ±30 70-130 

7440-22-4 Silver EPA Methods 6010, 6020, or 200.8 10 ±30 70-130 

7440-28-0 Thallium EPA Methods 6010, 6020, or 200.8 50 ±30 70-130 

7440-61-1 Uranium (total) Kinetic phosphorescence analysis, or 1 ±30 70-130 
EPA Method 200.8 

7440-62-2 Vanadium EPA Methods 6010, 6020, or 200.8 25 ±30 70-130 

7440-66-6 Zinc EPA Methods 6010, 6020, or 200.8 10 ±30 70-130 

57-12-5 Cyanide EPA Methods 9010 total cyanide or 5 ±30 70-130 
335 

14797-55-8 Nitrate IC, EPA Method 300.0 250 ±30 70-130 

14797-65-0 Nitrite IC, EPA Method 300.0 250 ±30 70-130 

14808-79-8 Sulfate IC, EPA Method 300.0 500 ±30 70-130 

208-96-8 Acenaphthy Jene EPA Method 8270 IO ±30 50-150 

67-64-1 Acetone EPA Method 8260 20 ±30 50-150 

75-05-8 Acetonitrile EPA Method 8260 100 ±30 50-150 

71-43-2 Benzene EPA Method 8260 5 ±30 50-150 
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110-54-3 

193-39-5 
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Table A-9. Inorganic and Organic Constituents Analytical 
Performance Requirements for Liquids. (4 Pages) 

Anthracene EPA Method 8270 10 

Benzo( a )anthracene EPA Method 8270 10 

Benzo(a)pyrene EPA Method 8270 10 

Benzo(b )fl uoranthene EPA Method 8270 10 

Benzo(ghi)perylene EPA Method 8270 10 

Benzo(k)fluoranthene EPA Method 8270 10 

Benzyl alcohol EPA Method 8260/8270 JO 

Bromodichloromethane EPA Method 8260 5 

n-butyl alcohol EPA Method 8015 or 8260 5000 
(1 -butanol) 

Carbon tetrachloride EPA Method 8260 5 

Chlorobcnzcnc EPA Method 8260 5 

Chloroform EPA Method 8260 5 
( trichloro-methane) 

Chrysene EPA Method 8270 10 

Cisrfrans-1 ,2-Dichloro- EPA Method 8260 5 
ethylene 

Cyclohexanone EPA Method 8270 20 

Dibenzo(ah)anthracene EPA Method 8270 10 

1, 1-Dichloroethane EPA Method 8260 10 

1,2-Dichloroethane EPA Method 8260 1.5 

1, 1-Dichloroethylene EPA Method 8260 10 

Dichloromethane EPA Method 8260 5 
(methylene chloride) 

p-Dichlorobenzene EPA Method 8270 10 

Dibutylphosphate EPA Method 300.0 (modified) 1000 

Dodecane EPA Method 8270 500 

Ethyl benzene EPA Method 8260 5 

Ethyl ether EPA Method 8015 5 

Fluorene EPA Method 8270 10 

Formate (formic acid) EPA Method 300.0 (modified) 1000 

Glycolate (glycolic EPA Method 300.0 (modified) 1000 
acid) 

Hexane EPA Method 8260 5 

Indeno(123-cd)pyrene EPA Method 8270 10 
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±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-1 50 

±30 50-150 

±30 . 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

NIA NIA 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 

±30 50-150 
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Table A-9. Inorganic and Organic Constituents Analytical 
Performance Requirements for Liquids. ( 4 Pages) 

.--,=..,,,...,,,.,.,.,,,..,--,,,~,,...-,,-.,..,,.,-,...,..,...,....,...,..,,..,....._,,.,...,...,....,....,....,,..,,,.,... ,,,...,,,...,,~_,.....,.--,-,-,,...,---,,,,,-,.,.,=,,-=-,-,,-.,....,,.~ 

108-10-1 Methyl isobutyl ketone EPA Method 8260 10 ±30 50-150 
(MIBK hexone) 

78-93-3 Methyl ethyl ketone EPA Method 8260 IO ±30 50-150 
(MEK) 

Monobutylphosphate EPA Method 300.0 (modified) 1000 ±30 50-150 

91-20-3 Naphthalene EPA Method 8270 IO ±30 50-150 

91-59-8 2-Naphthylamine EPA Method 8270 25 ±30 50-150 

144-62-7 Oxalate (oxalic acid) EPA Method 300.0 (modified) 1000 ±30 50-150 

127-18-4 Perchloroethy Jene EPA Method 8260 5 ±30 50-150 
( tetrachloro-ethene. 
PCE) 

88-01-8 Phenanthrene EPA Method 8270 5 ±30 50-150 
(ethanedionic acid) 

108-95-2 Phenol EPA Method 8270 10 ±30 50-150 

95-63-6 Pseudocumene EPA Method 8260 200 ±30 50-150 
( 1,2,4-trimethy I 
benzene) 

109-99-9 Tetrahydrofuran EPA Method 8260 50 ±30 50-150 

108-88-3 Toluene EPA Method 8260 5 ±30 50-150 

71-55-6 1, l, 1-Trichloroethane EPA Method 8260 5 ±30 50-150 
(TCA) 

79-00-5 l , l ,2-Trichloroethane EPA Method 8260 5 ±30 50-150 

79-01-6 Trichloroethy lene EPA Method 8260 5 ±30 50-150 
(TCE) 

75-01-04 Vinyl chloride EPA Method 8260 5 ±30 50-150 

1330-20-7 Xylenes EPA Method 8260 10 ±30 50-150 

126-73-8 Tributyl phosphate EPA Method 8270 100 ±30 50-150 

2674-11-2 Aroclor-1016 PCBs, EPA Method 8082 20 ±30 50-150 

11104-26-2 Aroclor-1221 PCBs, EPA Method 8082 20 ±30 50-150 

11141-16-5 Aroclor-1232 PCBs, EPA Method 8082 20 ±30 50-150 

53969-21-9 Aroclor-1242 PCBs, EPA Method 8082 20 ±30 50-150 

126572-29-6 Aroclor-1248 PCBs, EPA Method 8082 20 ±30 50-150 

l I 097-6999-
Aroclor-1254 

PCBs, EPA Method 8082 20 ±30 50-150 

I 1096-82-5 Aroclor-1260 PCBs, EPA Method 8082 20 ±30 50-150 

TPH Total petroleum NWTPH gasoline 500 ±30 50-150 
gasoline hydrocarbon-gaso Ii ne 

range w/benzene 
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Table A-9. Inorganic and Organic Constituents Analytical 
Performance Requirements for Liquids. (4 Pages) 

TPH diesel 

Oil/grease 

TPH­
kerosene 

Total petroleum 
hydrocarbon-diesel 
range 

Hydraulic fluids 
(greases) 

Kerosene, normal 
paraffins, paint thinner 

NWfPH diesel 

EPA Method 413.1 oil/grease or 
1664A 

NWTPH-Dx modified for kerosene 
range 

500 ±30 50-150 

2000 ±30 50-150 

500 ±30 50-150 

a For 4-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. Third Edition; Final 
Update lll-B, as amended. For EPA Methods 335 and 413.1 , see EP Af600/4-79/020, Methods of Chemical Analysis of Water and 
Wastes. For EPA Method 200.8, see EP N600/R-94/l l 1, Methods for the Detennination of Metals in Environmental Samples, 
Supplement 1. For EPA Method 300.0, see EP N600/R-93/J 00, Methods for the Detennination of Inorganic Substances in 
Environmental Samples. For NWT"PH Methods, see Ecology 97-602. Analytical Methods for Petroleum Hydrocarbons. 

b Detection limits are based on optimal conditions in a standard fixed laboratory. Interferences and matrix effects may degrade the 
values shown. 

c Accuracy criteria is the minimum for associated batch laboratory control sample percent recoveries. Laboratories must meet 
statistically based control if more stringent. Additional analyte-specific evaluations also are performed for matrix spikes and 
surrogates, as appropriate to the method. Precision criteria are based on batch laboratory-replicate matrix-spike analyses. 

"--" No information available. 
Aroclor is an expired trademark. 

CAS = Chemical Abstracts Service. 
EPA = U.S . Environmental Protection 

Agency. 
IC = ion chromatography. 

NIA = not applicable. 
NWTPH = Northwest total petroleum 

hydrocarbon. 
PCB = polychlorinated biphenyl. 
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TBD = to be determined; method and/or 
detection limit currently are under 
evaluation. 

TPH = total petroleum hydrocarbon. 
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A2.1.4.6.2 Comparability 

2 Comparability expresses the confidence with which one data set can be compared to another. 
3 Data comparability will be maintained using standard procedures and consistent methods and 
4 units. Tables A-6 and A-7 list applicable fixed-laboratory methods for analytes and target 
5 detection limits. Actual detection limits will depend on the sample matrix and the sample 
6 quantity available. Data will be reported as defined for specific samples. 

7 A2.1.4.6.3 Accuracy 

8 Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of 
9 chemical-test results is assessed by spiking samples with known standards and establishing the 

10 average recovery. A matrix spike is the addition to a sample of a known amount of a standard 
11 compound similar to the compounds being measured. Radionuclide measurements that require 
12 chemical separations use this technique to measure method performance. For radionuclide 
13 measurements that are analyzed by gamma spectroscopy, laboratories typically compare results 
14 of blind audit samples against known standards to establish accuracy. Validity of calibrations 
15 are evaluated by comparing results from the measurement of a standard to known values and/or 
16 by generation of in-house statistical limits based on three standard deviations ( +/- 3 SD). 
17 Tables A-6 and A-7 list the accuracy provided for fixed-laboratory analyses for the project. 

18 A2.1.4.6.4 Precision 

19 Precision is a measure of the data spread when more than one measurement has been taken on 
20 the same sample. Precision can be expressed as the relative percent difference for duplicate 
21 measurements or relative standard deviation for triplicates. Tables A-6 and A-7 list the 
22 analytical precision for fixed-laboratory analyses. 

23 A2.1.4.6.5 Completeness 

24 A target value for data completeness was not defined in the DQO process; therefore, no 
25 requirement applies to this SAP. 

26 A2.1.4.6.6 Detection Limits 

27 Detection limits are functions of the analytical method used to provide the data and the quantity 
28 of the sample available for analyses. Method detection limits for the CO PCs are presented on 
29 Tables A-6 and A-7. 

30 A2.1.5 Special Training Requirements/Certification 

31 Typical training or certification requirements have been instituted by the Project Hanford 
32 Management Contract team to meet training requirements imposed by the Project Hanford 
33 Management Contract (DE-AC06-96RL13200, Contract Between the U.S. Department of 
34 Energy, Richland Operations Office, and Fluor Hanford, Inc.), regulations, U.S. Department of 
35 Energy orders, contractor requirements documents, American National Standards 
36 Institute/ American Society of Mechanical Engineers standards, Washington Administrative Code, 
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1 etc. For example, training or certification requirements needed by sampling personnel will be in 
2 accordance with Site analytical quality requirements. 

3 The environmental health and safety training program provides workers with the knowledge and 
4 skills necessary to safely execute assigned duties. Field personnel typically will have completed 
5 the following training before starting work: 

6 • Occupational Safety and Health Administration 40-hour hazardous-waste worker training 
7 and supervised 24-hour hazardous-waste site experience 

8 • 8-hour hazardous-waste worker refresher training (as required) 

9 • Hanford general-employee radiation training 

l O • Radiological-worker training. 

11 A graded approach is used to ensure that workers receive a level of training that is commensurate 
12 with their responsibilities and that complies with applicable U.S. Department of Energy orders 
13 and government regulations. Specialized employee training includes prejob briefings, on-the-job 
14 training, emergency preparedness, plan-of-the-day activities, and facility/worksite orientations. 

15 A2.1.6 Documents and Records 

16 Planning for sample collection and analysis will be in accordance with the programmatic 
17 requirements governing fixed-laboratory sample-collection activities as discussed in the sample 
18 team procedures. In the event that specific procedures do not exist for a particular work 
19 evolution, or if it is determined that additional guidance to complete certain tasks is needed, a 
20 work package will be developed to adequately control the activities, as appropriate. Examples of 
21 the sample team requirements include the activities associated with the following: 

22 • Chain of custody/sample-analysis requests 
23 • Project and sample identification for sampling services 
24 • Control of certificates of analysis 
25 • Logbooks, checklists 
26 • Sample packaging and shipping. 

27 Approved work control packages and procedures will be used to document radiological 
28 measurements when implementing this SAP. Examples of the types of documentation for field 
29 radiological data include the following: 

30 • Instructions regarding the minimum requirements for documenting radiological controls 
31 information as discussed in 10 CFR 835, "Occupational Radiation Protection" 

32 • Instructions for managing the identification, creation, review, approval, storage, transfer, 
33 and retrieval of Hanford Site radiological records 
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1 • The minimum standards and practices necessary for preparing, performing, and retaining 
2 radiological-related records 

3 • The indoctrination of personnel on the development and implementation of 
4 survey/sample plans 

5 • The requirements associated with preparing and transporting regulated material. 

6 A2.2 DATA GENERATION AND ACQUISITION 

7 A2.2.1 Phase 1 Sampling Process Design 

8 A nonstatistical sampling design (professional judgment) was used to determine sample 
9 locations in the pipelines and surrounding soil. A biased ( or focused) sampling approach was 

10 selected based on process knowledge, expected behavior of COPCs, pipeline configuration, and 
11 the preliminary conceptual contaminant-distribution model developed for the facility 
12 process-waste pipeline systems (Figure A-4). Using this approach, sample locations are defined 
13 that increase the likelihood of encountering contamination. The total number of samples 
14 selected for each pipeline was based on criteria identified during the 200-IS-1 DQO process 
15 (D&D-30262). Decision rules applicable for only Phase 1 sample results (i.e., use of the 
16 maximum or detected values) are presented in Table A4-7. Quality assurance requirements for 
17 the data collected were discussed previously in Section A2. l. 

18 For the facility process-waste pipelines, the purpose of the Phase 1 investigation is to 
19 determine if hazardous and/or radioactive COPCs are present in the pipelines and/or in the 
20 surrounding soil. The conceptual contaminant-distribution model for the facility process-waste 
21 pipelines (Figure A-4) suggests that the highest potential for vadose-zone soil contamination 
22 should be near potential release locations such as leaky pipe joints and fractures or pipe breaks. 
23 The potential for encountering contamination in the soil, if present, would be near the pipe, with 
24 decreasing potential for encountering contamination with increasing depth and distance from 
25 the pipeline. In the vadose-zone soils, where liquid releases have occurred, low-mobility 
26 COPCs, such as plutonium and Cs-137 normally sorb near the point of release. Mobile 
27 contaminants, such as nitrate and tritium, migrate with the moisture front to greater depths . 

28 The pipeline structures are buried at depths ranging from several feet to tens of feet below the 
29 ground surface. Engineering designs and as-built drawings provide information on the 
30 locations of the pipelines and associated structures, construction materials, and pipe diameters. 
31 Burial depths can be determined at intermittent locations, based on survey elevation data for the 
32 bottoms of the pipelines (i.e., inverts) provided on engineering drawings and surface topographic 
33 elevations. Materials used in pipeline construction vary and include CI, CS, SS, VC, CM, 
34 polyethylene, polyvinyl chloride, and concrete. 

35 

36 
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Figure A-4. Preliminary Conceptual Contaminant-Distribution Model for 
Buried Process-Waste Pipelines. 
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I . Residual material in Lhe fom1 of scale. sludge. an<l/or sediment may occur at some locations within pipelines. Ex.tensive 
buildup may have resulted in formation of plugged areas. 

,., Pipe connection location.~ such as joints and fittings arc susceptible to leakage. The releases are characterized as low-volu me 
leaks and most likely are attributed 10 faulty or degraded seals, join~. or fittin gs. The effluent and contaminants move 
accordi ng to the r em,cability of surrounding soils at various points of release. Low-mobility contaminants such as cesium 
and plutonium sorh near points of release. and concentrations decrease with depth. 

3. Fractures. crack~. and breaks are more prevalent in some pipelines such a~ those constructed of vitrified clay. Pipe breakage 
may have occurred in some ca~es as the result of loading and differential settling of surrounding soils. Larger breaks where 
flow wa. under pressure may have resulted in releases that extend both above and below the pipe into surrounding soil. 

4. Contamination extend above the pipeline to the surface in some places because of uptake by vegetation (or possible animal 
intrusion). 

5. Mobile contaminants such as ni trate and tritium migrate with the moisture front to greater depths. 

6. Process fluids and contaminants may or may not impact groundwater. depending on the volume of releases. 
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1 A2.2.1.1 Contaminant Distribution Inside Pipelines 

2 Data are not available concerning the con·centrations and distribution of contaminants inside the 
3 majority of the pipelines. Residual material, if present, may occur as scale, corrosion products, 
4 sludge, and/or sediment. The tendency for materials to sorb contaminants is expected to vary 
5 with pipe composition. Some pipelines, over time, may tend to accumulate debris and sludge. 
6 Depending on the characteristics of the pipe, length of use, and the waste-stream type, debris 
7 may accumulate through the pipeline. In general, material such as stainless steel is assumed to 
8 be less likely to have sorbed waste-stream constituents than pipeline material such as VC. Many 
9 of the disposal sites on the Central Plateau received liquid waste from gravity-flow pipelines. 

10 The conceptual model for this type of pipeline would show waste accumulation within the pipe 
11 and at pipe bends or low points, if present. 

12 A2.2.1.2 Soil Adjacent to Pipeline Structures 

13 The potential distribution of contaminants in the soil surrounding the pipeline structures is 
14 assumed to be variable and to depend on a number of factors. The occurrence and magnitude of 
15 potential releases would be affected by the integrity of fittings at pipe joints, breaks or fractures 
16 in the line related to loading or subsidence, and degradation associated with age and 
17 incompatibility of waste streams and pipeline materials. The extent of vertical and/or lateral 
18 migration in surrounding soil would be related to factors such as size of the release opening, 
19 period oftime over which the release occurred, whether the release was under pressure, the soil 
20 characteristics (e.g., porosity and permeability), and the total volume of liquid that was 
21 discharged. 

22 For pipelines where inadvertent liquid releases to the surrounding soil have occurred, the 
23 contaminant distribution may be limited to the shallow-zone soil interval (i.e., the interval from 
24 the ground surface to a depth of 4.6 rn [15 ft]), but could extend to a deeper depth. Liquid 
25 releases at pipeline failure locations may display simple or complex concentration distributions 
26 within the impacted soil area. The distribution will depend on the a number of factors, including 
27 the chemistry of the liquid waste stream, volume of the release, attributes of the pipe failure, and 
28 properties of surrounding soil. 

29 A2.2.1.2.1 Vertical Contaminant Distribution 

30 The specific vertical contaminant distribution in the soil will depend on several influencing 
31 factors: volume of the release, time period over which the release occurred, waste stream 
32 composition, and mobility of the constituents (e.g., soil-water partition distribution coefficients 
33 and porosity/permeability of the sediments). 

34 For small-volume release to surrounding soil associated with minor pipe-joint offsets or small 
35 cracks or fractures, it is expected that the vertical contaminant migration will be limited to within 
36 several feet of the bottom of the structure. Large-magnitude releases could result in vertical 
37 migration (toward the surface or toward the groundwater) of contaminants in the soil to depths of 
38 tens of feet. 
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1 A2.2.1.2.2 Lateral Contaminant Distribution 

2 Some lateral migration could occur of liquid releases from pipelines in the impacted soils, and 
3 the spread of the contamination would depend on site-specific conditions and the volume of the 
4 release. For small-volume releases, lateral spreading might be greater than vertical migration, 
5 while for large-volume releases, vertical migration might be greater than lateral migration 
6 because of the hydraulic head associated with the large-volume release and its preference for 
7 vertical migration. However, this also is dependent on the local geologic characteristics in the 
8 vicinity of the release. 

9 A2.2.2 Sampling Activities 

10 Information concerning sample-collection techniques, sample locations, and number of samples 
11 is presented below. 

12 A2.2.2.1 Investigation Techniques 

13 Field-screening measurements, in addition to the collection of samples for laboratory analysis, 
14 will be used to determine occurrence and concentrations of COPCs. Application of these 
15 measurements with the selected characterization approach is presented in Chapter A3.0 of 
16 this SAP. 

17 A2.2.2.2 Field-Screening Analyses 

18 To support the selection of appropriate field-screening techniques to be used at the 
19 pipeline-sampling locations, a review of available radiological and chemical data for each 
20 pipeline was completed. This review involved compiling data concerning waste-stream 
21 composition including primary constituents identified by waste-stream inventory records, 
22 primary chemical components noted in the process operations that generated the waste streams, 
23 and laboratory analytical results of soil samples collected from the disposal site connected to the 
24 pipeline. A summary of this compilation and the primary radiological and nonradiological 
25 constituents that were identified using all three data sources is presented in the Attachment, 
26 Table ATT-2. The footnotes to Table ATI-2 describe the systematic process that was followed 
27 to review each data source and identify the target constituents for field screening. References 
28 used for compiling the lists of chemical constituents provided in Table A TT-2 are presented in 
29 the Attachment, Table A IT-3. Selected primary constituents will be used as target constituents 
30 for field screening. In some cases, groups of constituents or types of compounds are the targets 
31 for screening, such as VOCs, hydrocarbons, PCBs, and polyaromatic hydrocarbons. 

32 The applicable field-screening methods that were identified for this project, and their 
33 performance capabilities, are presented in Tables A-10 and A-11. Special care should be taken 
34 to prevent cross-contamination of field-screening equipment by properly storing and handling 
35 the equipment and performing proper decontamination between sampling events. 
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Table A-10. Radiological Field-Screening Methods. 

?rd~~:~ /~ :--~·:Eonssi~rii'ype:~,; >_?i:_: ~~~:~t :'_.1::• :./ t Ji: j\i)i>,1t~ti.~p31:limif t:· ;'. ,./ . ):,5 
Exposure/dose rate Beta/gamma RO-20/RO-03 portable ionization 0.5 mrem/h 

chamber 

Contamination level Alpha l 00 cm2 Portable alpha meter or 90 d/min a/100 cm2 (IO sec static count) 
equivalent instrument 250 d/min a/ 100 cm2 

( 1 in.I sec scan speed) 

Contamination level Beta/gamma I 00 cm2 ruggedized scintillation 500 d/min [3-y/ l 00 cm2 (20 sec static count 
detector or equivalent @ 13% efficiency) 

1,400 d/min [3-y/100 cm2 (2 in./sec scan 
speed) 

Contamination level Gamma 2 in. x 2 in. sodium iodide 5 pCi/g Cs-1 37 in soils 
detector (e.g. Ludlum 44-3 or 
equivalent) 

Contamination level Gamma 2 in. x IO mm sodium iodide 20 pCi/g Arn-241 in soils 
low-energy gamma detector 
(e.g. , Eberline PG-2 or 
equivalent) 

S pectral-garnrna Gamma isotopic High-purity germanium -25 nCi/g to 50 nCi/g Am-241 and Pu-239 
logging emissions through well casing; 

- 100 pCi/g for Np-237 through well casing 

Gross-gamma logging Gamma emissions Bismuth-germanium or sodium -25 nCi/g for Am-241 and Pu-239 through 
iodide detector well casing 

Spectral-gamma Gamma emissions Bismuth-germanium or sodium -0.5 pCi/g (100 sec static count time) 
logging iodide detector (5 pCi/g with l 0 sec count) 

Passive-neutron Neutron emissions Helium-3 detector -100 nCi/g for Am-241 and Pu-239 
logging through well casing 

Active-neutron Thermal neutron Helium-3 detector Less than 1 % volume fraction moisture in 
logging soil. 

Eberl me E-600 and SHP380-A/B are trademarks of Eberline Instruments, a subs1d1ary of Thermo Electron Corporation. Waltham, 
Massachusetts. 

Ludlum is a trademark of Ludlum Measurements, Inc., Sweetwater, Texas. 
PG-2, RO-20, and RO-03 are trademarks of Eberline Instruments, a subsidiary of Thermo Electron Corporation, Waltham Massachusetts. 

d/min = disintegrations per minute. 

Table A-11. Nonradiological Field-Screening Methods. (2 Pages) 

Chromium (VI) 

Mercury 

Polyaromatic 
hydrocarbons 

Polychlorinated 
biphenyls 

Nitrate 

Total petroleum 
hydrocarbons 

Water extraction and colorimetric analysis 

Immunoassay or equivalent method 

Immunoassay or equivalent method 

Immunoassay equivalent method 

Colorimetric or Immunoassay 

Immunoassay or equivalent method 
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2 to 5 mg/kg 

0.5 mg/kg. Results reported within a prespecified range. 

1 to 5 mg/kg. Results reported within a prespecified range. 

0.1 to 0.3 mg/kg. Results reported within a prespecified 
range. 

IO to 500 mg/kg. Analyses performed using test strips and 
reflectometer. 

5 to 10 mg/kg. Results reported within a prespecified 
range. Used for gasoline or diesel products. 



DOE/RL-2002-14 REV 1 

voes Photoacoustic infrared analyzer 
(vapor screening) (e.g., B&K 1302) b 

voes MIRAN SapphIRe infrared analyzer c 

(vapor screening) 

voes 
(vapor screening) 

voes 
(vapor screening) 

Photoionization detector 
(e.g., thennoanalytical organic vapor monitor) 

Portable gas chromatograph with 
photoionization detector (e.g., Pbotovac 
IOS Plus) d 

Specific to voes of interest. 

Specific to voes of interest. 

1 to 5 mg/kg (isobutylene-equivalent). Specific to VOCs 
of interest. Limited to photoionizing compounds at 
10.6 eV. . 

Sub-ml.Jm3 levels depending on voe of interest. Specific 
to VOCs of interest. Limited to photoionizing compounds 
at 11.7 eV. 

"Other methods may be identified and implemented in conjunction with technology development. 
bB&K is a trademark ofBriiel and Kjrer, S&V. Nrerum, Denmark. 
c MIRAN and SapphIRe are registered trademarks of Thermo Electron Corporation, Franklin, Massachusetts. 
d Photovac IOS Plus is a trademark of Photovac, Inc .. Waltham, Massachusetts. 

voe = volatile organic compound. 

A2.2.2.3 Radiological Field Data 

2 Alpha, gamma, and beta/gamma field data will be used to support the characterization described 
3 in this SAP, as appropriate. The following information will be disseminated to personnel 
4 performing work in support of this SAP, as appropriate: 

5 • Measuring instructions: Instructions to the radiological control technicians on methods 
6 required to measure sample activity and media for gamma, alpha, and/or beta emissions, 
7 as appropriate. This will include direction to allow the radiological control technicians to 
8 calculate a number of quantities supporting sample analysis 

9 • Geiger-Mueller2 portable instrument: A physical description of the Geiger-Mueller 
10 instrument, radiation and energy response characteristics, calibration/maintenance and 
11 performance testing descriptions, and the application/operation of the instrument. The 
12 Geiger-Mueller instrument is a commonly used beta/gamma instrument on the Hanford 
13 Site when removable surface-contamination measurements and direct measurements of 
14 the total surf ace contamination are performed. Instrument calibration is every 12 months. 

15 • Portable alpha meter: A physical description of the portable alpha meter, radiation and 
16 energy response characteristics, calibration/ maintenance and performance-testing 
17 descriptions, and the application/operation of the instrument. The portable alpha meter is 
18 a commonly used alpha instrument on the Hanford Site when removable 
19 surface-contamination measurements and direct measurements of the total surface 
20 contamination are performed. Instrument calibration is every 12 months. 

2 Geiger-Mueller is not a trademark. 
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l • Sodium-iodide detector: A physical description of the sodium-iodide detector, radiation 
2 and energy response characteristics, calibration/ maintenance and performance testing 
3 descriptions, and the application/operation of the instrument. The sodium-iodide detector 
4 instrument is a commonly used gamma detector on the Hanford Site when direct 
5 measurements are performed. Instrument calibration is every 12 months. 

6 • Hand-held probes: Characteristics associated with the hand-held probes to be used in the 
7 performance of direct radiological measurements include a physical description of the 
8 probe, the radiation- and energy-response characteristics, calibration/maintenance and 
9 performance testing descriptions, and the application/operation of the instrument. Probes 

10 appropriate for the type and energy range of radioactivity present in the soils are 
11 commonly used on the Hanford Site when removable surface-contamination 
12 measurements and direct measurements of the total surface contamination are performed. 

13 A2.2.2.4 Sampling Locations 

14 Table A-12 provides information on the sampling locations selected for each pipeline. The 
15 information listed includes the pipeline identification number, pipe material and diameter at the 
16 sample location, a physical description of the location, and additional comments concerning 
17 aspects of some of the sample-location information. Primary locations identified for sample 
18 collection are listed, along with alternate locations that can be used if access to primary locations 
19 is restricted. For each bin, alternate internal-pipeline-sample locations and alternate 
20 exterior-soil-sample collection locations are identified on Table A-12. An alternate location will 
21 be used only if a primary (i.e., preferred) location is not accessible for sample collection. 
22 Circumstances such as encountering undocumented buried obstacles and worker health and 
23 safety issues could require use of an alternate sampling location. No hierarchy or preference is 
24 associated with the use of any of the alternate locations. Temporary sample identification 
25 numbers are provided on the table that correspond directly to the sampling locations shown on 
26 Figures A-5 through A-21. 

27 The sampling locations (e.g., manholes, pipeline interior, direct-push locations) will be identified 
28 in the field before characterization activities are begun. Locations will be staked by the technical 
29 lead or field team leader assigned by the project manager. After the locations have been staked, 
30 minor adjustments to the location may be made to mitigate unsafe conditions, avoid structural 
31 interferences, or bypass utilities. Sample-location identification numbers will be defined during 
32 or after sampling. Changes in sample locations that do not affect the DQOs will require approval 
33 of the task lead. Changes to sample locations that result in impacts to the DQOs will require 
34 concurrence by RL and the lead regulatory agency. 

35 Surface geophysical and radiation surveys will be performed at all sampling locations. The 
36 surface geophysical surveys will be conducted using ground-penetrating radar and/or 
37 electromagnetic imaging and will aid in verifying the locations of buried pipelines and in 
38 selecting soil-probe locations to avoid subsurface obstructions. The surface radiation surveys 
39 will identify areas of surface contamination that might affect the field activities and health and 
40 safety. 

41 
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216-A-IO 

21 6-Z-I A 

I (Bl) 

21.6-B- 12 

216-B-2-2 

2 (82) 

216-A-2.5 

200-E- 192-PL: 1. 
200-E-192-PL:2 (LI) 

200-W-174-PL (L2) 

200-E-160-PL. 
200-E-162-PL: l. 

200-£..162-PL:2 (L3) 

-00-E-112-PL (LI) 

200-E-127-PL (L2) 

ss 
vc 

ss 

At an accessible poinr 
along the 8-in. SS 
pipeline east of the 
2 l6-A-10 Crib. 

[B!LlPl] 

8in . 

NIA 

At an. accessible point 
along che 8-in. VC pipeline 
nonheast of the 216-A-10 
Crib. 

[BlLlP21 

NA 

At the "Proponional 
Sampler Pit #4." northeast of 
the internal PUREX security 
fence. 

[B1LIP31 

8 in. (via SP) 

At a point on the 8 in. VC 
pipeline (west of "Proportional 
Sampler Pit #4" and northeast 
of the 216-A-10 Crib) where 
the pipeline changes direction 
from west to southwest. 

[B1L1Sl & BlLIS_] 

NIA 

8 in. 8 in. (via SP) 8 in. 

At a point on the 8-in. SS pipeline (cast 
of rbe 216-A -10 Crib) where the pipeline 
changes direction from south-southwest 
to west-southwesL 

[BlLJS3 & B1L1S4] 

8 in. 

NIA 
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Table A- 12. Sample Location 
Summary Information. (4 Pages) 

Incerior pipe sampling locations Pl and P2 will require a "dig~and-cut' 
approach for pipeline access, and the exact poincs for this internal sampling 
should be determined based upon clearance from nearby pipelines. 
structures/features, and contamination areas. The P3 interior pipe sampling 
l.ocation will potentially provide access to both the SS pipelines and the VC 
pipeline. 

At an accessible point Al an accessible point At an accessible point along Alternate: At an accessible Alternate: At a point along the two 2-in. Marker posts generaJ.ly are l.ocaced al.ong the two 2-in. SS pipelines where 
along the two 2-in. SS along the rwo 2-in. SS the two 2-in. SS pipelines point along the two 2-in. SS SS pipelines (southeas1 of Building 243-Z there are changes in pipe direction. All interior pipe sampling locations will 
pipelines north of the pipelines west of the east of Building 243-Z. pipelines north of the and northeast of the 241-Z Tank Pit) require a "dig-and-cut'' approach for pipeline access. and the exact points for 
contamination area 241-Z-361 Settling Tank. contamination area associated where the pipeline changes direction from this internal sampling should be determined based on clearance from nearby 
associated with the with the 216-Z-l A Tile Field. . outh-southeast to south. pipel ines. structures/features. and contamination areas. This pipeline was 
216-Z-I.A Tile Field. selected as an alternate for exterior soil sampling. 

1-----------+------------+--------------1--------------!----------------l 
fB1L2Pl] [BlL2P2] [B1 L2P3] [BlLlSI] (Alr) & [BIL2S2] (Alt) [BIL2S3} (Alt) & [BIL2S4] (Alt) 

2 in. (x2) 2 in. (x2) 2 in. (x2) _ in. (x2) 2 in. (x2) 

Alternate: At an Alternate: Ar rhe Alternate: At the "Sampler Ar the 45° elbow on che 6-in. At a point along the pipelin, somheast of A large ponion of this pipeline lies within a large "underground radioactive 
accessible point along "Di version Pit" located Pit'" located near the origin VC pipeline (Line V219) south the 216-8-12 Crib, where a material" area and is surrounded by unrelated pipelines and srrucrures/features. 
the 6-in. VC pipeline. east of the 216-B-12 Crib of this pipeline soutl1 of of the 216-B-12 Crib. contamination area occurs that is Coru;equently, few "dig and cut" options are available for interior pipe 
preferably at the 45° at the connection with the Building 221-B (B Plant). potentially associated with this pipeline. sampling on the upstream half of this pipeline. The Pl interior pipe sampling 
elbow south of the line leading to the location will require a "dig-and-cut" approach for pipeline access, and the 
216-B-12 Crib. 216-B-62 Crib. exact poinr.,; for this internal sampling should be determined based upon 

1----[B- l-.L-3_P_lj_ (_A_.l_t)---i---[-B_l_L-3P_2_)_(_A_lt-) ---1----[-B_l_L_JP_J_]_(_A-_Jt-) ---1------------1-----[-B-lL- ~-
5
-
3
-
1
-&-· -(

8
-

1
-Ll-~-

54
-
1
---~ deanmce from nearby pipelines, structures/features, and contamination area~. 

f-------+----- -----+------- ----+-----------4-- .....:..[B_ lL_3_S_l...;;]_&.....:..[B_lL_ 3_s2_J __ +-___ .....:.. _______ .....:.. __ ---l The section of this pipeline a~sociaied with S3/S4 exterior soiJ sampling 
M3.:- NIA NIA 4 in. (via SP) NIA NIA locations is constructed of unknown materials. The S3/S4 sampling locations 

1----V- C---+-----6- in ______ ,__ ____ N_I_A------l------N-,-A-----1-------
6
--in-.------1---------N-/A _ ____ __ -4 were -chosen because of rhe presence of a contamination area around this 

f-------+---- ------+------ -----+------------+---------------1------ -----------l section of the pipeline. This pipeline wa~ selected as an alternate for incerior 
FRE NIA 4 in. (via DP) NIA NIA NIA pipe sampling. 

1-------i----------+------------+------------+--------------1------------- ----1 
Unknown 

Cl 

VC 

CM 

At the MH (southwest 
of the 207-B Retention 
Ba~in) where the 24-in. 
VC pipe changes 
direction -45° from 
north to northeast. 

[B2LI P I] 

NIA 

24 in. via MH) 

At MH #1, located near 
the downstream end of 
the overall pipeline 
length .. where the pipe 
size is reduced from 
42-in. to 30-in. CM 
pipe. 

[B2L2Pl} 

30 in. & 42 in. (via 
MH) 

At the MH located directly 
east of the unrelared 
241-8-361 SettlingTank. 

[B2LlP2] 

NIA 

24 in. via MH) 

At MR #5. located. near 
the midpoint of the overall 
pipeline length, where the 
pipe size i reduced from 
42-in. to 36-in. CM pipe. 

[B2L2P2] 

36 in. & 42 in. (via MH) 

At the MH (east of B Plant) 
where the pipeline converts 
from 24-in. CI pipe to 24-i.n. 
VC pipe and changes 
direction 90° from east to 
north. 

[B2LlP3] 

24 in. (via MH) 

24 in. (via MH) 

At MH #8. located near the 
upstream origin of the 
overall pipeline length, 
where the pipe size is 
reduced from 36-in. to 30-in. 
CM pipe. 

[B2L2P3] 

30 in. & 36 in. (via MH) 

At a point along the 36-in. CM 
pipe (near the midpoint of the 
overall pipeline length) where a 
contamination area occ.."Urs that 
is potentially associated with 
this pipeline and where a 
diversion point exists. 

[B2L2S l] & [B2L2S21 

36 in. 

Unl.."!1own Diameter 

At a point along the 36-in. CM pipe (near 
the midpoint of the overall pipeline 
length. near MH #5) where another 
contamination area occurs that is 
potentially associated with this pipeline. 

[B2L2S3] & [B2L2S4J 

36in. 

Many other MHs are located along this pipeline that would be available for 
interior pipe sampling if necessary. This pipeline was not selected for exterior 
soil sampling. 

Toe interior pipe sampling locations will provide access to potential sediment 
accumulation areas (din.--ctly upstream from the MHs) along the pipeline 
because of the size reductions. Many other MHs are located along thi 
pipeline that would be available for interior pipe sampling ff necessary. 
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Alternate: Atan Alternate: Atan Alternate: At an accessible 
accessible point along accessible pnint along the point along the 16-in. St1. 
the 16-in. Stl. pipeline 16-in. Stl. pipeline west of pipeline at a pipe direction 
west of the 216-A-30 the 216-A-6 Crib and east change location west of 
Crib and east of the of Canton A venue. Canton Avenue. 

216-A-30 200-E-113-PL (L3) 216-A-42C Valve Box. 

[B2L3P1 l (Alt) [B2L3P2] (Alt) [B2L3P3] (Alt) 
2 (82) 
com. St!. 16 in. 16 in. 16in. 

216-T-36 200-W-79-PL (L4) 

VC 

Alternate: At the MH Alternate: At the MH Alternaie: At the MH 
locared where the newer located where the older located where the older 
15-in. CS pipe changes 12-in. VC pipe changes 12-in. VC pipe changes 
direction -45° from east direction 90° from north to direction 90" from ease to 

216-A-29 200-E-187-PL (LI ) 
to southeast. east. north. 

[B3LJP1] (Alt) [B3LIP2] (Alt) [B3LIP3] (Alt) 

cs 15 in. (via MH) NIA NIA 

vc NIA 12 in. (via MH) 12in.(viaMH) 

At the M H located At the MH located where At the MH located where 
where the 12-in. VC the 12-iu. VC pipe changes two upstream 8-in. YC pipes 
pipe changes direction direction 90° from south to ·onnect to a downstream 

3 (83) - 30° from west to west and where another 12-in. YC pipe. 
216-S- !0 200-W-157-PL (L2) west-southwest. 8-in. VC pipe joins with 

the 12-in. VC pipe. 

[B3L2Pl] [B3LP2] [B3L2P3] 

VC 12 in. (via MH) 8 in. & 12 in. (via MH) 8 in. & 12 in. (via MH) 

At MH #20, located At MH #19. located at the At MH #16, located where 
where the 15-in. VC northeast end of a the 15-in. VC pipe changes 
pipe changes direction contamination area that is direction -45° from north to 
-45" from northeast ro potentially associated with nonheast. 

216-B-63 200-E-188-PL (L3) north south of the this pipeline. 
207-B Retention Basin). 

[B3L3PlJ [B3L3P2J [B3L3P3] 

vc 15 in. (via MH) 15 in. (via MH) 15 in. (via MH) 

Alternate: At a point along 
the 16-in. St!. pipeline west of 
the 216-A-30 Crib ar or near 
the 2l6-A-42CValve Box 
where a contamination area 
occurs that is potentially 
associated with this pipeline. 

[B2L3S I] (Alt) & [B2L3S2] 
(Alt) 

16 in. 

At a point along che 4-in. VC 
pipe east of the _OQ-T-36 Crib 
where a contamination area 
occurs that is poremially 
a~sociated with this pipeline. 

[B2L4S I l & (B2L4S2] 

4 .in. 

Alternate: At a MH where the 
newer 15-in. CS pipeline 
direction changes from cast to 
southeast (same location 
as Pl ). 

[B3Ll Sl] (Alt) & [B3Ll S2J 
(Alt) 

15 in. (ar MH) 

NIA 

At a point along the 12-in. VC 
pipeline east-nonheast of the 
now grout-filled MH where the 
pipeline discharged into the 
216-S-10 Ditch. 

[B3L2Sl] & [B3L2S2] 

12 in. 

At a point along the 15-in. VC 
pipeline where a contamination 
area occurs that is potentially 
associated with this pipeline 
(southwest of MH #20). 

[B3L3S1J & [B3L S2] 

15 in. 

Alternate: At a point along the. 16-in. 
Stl. pipeline (west of the 216-A-42C 
Valve Box) where another contrunination 
area occurs that is potentially associated 
with this pipeline. 

[B2L3S3] (Alt) & [B2L3S4] (Alt) 

16 in. 

At another point (east of S l/S2) along the 
4-in. VC pipe east of the 200-T-36 Crib 
where another contamination area occurs 
that is potentially associated with this 
pipeline. 

[B2L4S3] & [82L4S4] 

4in, 

Alternate: East of the MH where the 
older 12-in. YC pipeline changes 
direction from north to east (east of the 
MH selected for P2). 

[B3LI S3] (Alt) & [B3LI S4] (Alt) 

NIA 

12 in. 

At a MH where the 12-in. YC p.ipeline 
changes direction - 30° from west ro 
wes1-southwest. 

[B3L2S3} & [B3L2S4] 

12 in. (ar MH) 

At a point along the 15-in. VC pipeline 
where another conrrunination area occurs 
that is potentially associated with this 
pipeline. 

[B3L3S3J & [B3L3S4J 

15 in. 

DOE/RL-2002-14 REV 1 

Table A-12. Sample LocatiOJ 
Summary Information. (4 Pages 

All ini:erior pipe sampling locations will require a "dig-and-cut" approach for 
pipeline access, and the exact points for this internal sampli.ng should be 
determined based on clearance from nearby pipelines, srructures/features. and 
contamination areas. Thi pipeline was selected as an alternate for both 
interior and exterior sampling. 

This pipel.ine was not selected for imerior pipe sampling. 

Many other MHs are located along this pipeline that would be availab le for 
interior pipe sampling if necessary. The three MHs were chosen because of 
direction changes in the pipeline and for accessibility. This pipeline was 
selected a~ an alternate for bmh interior and exterior sampling. 

Many other MHs are located along this pipeline closer t.o the source facility 
(S Plant) that may be available for sampling if necessary. The three that were 
chosen were because of either direction changes in the pipeline or for 
accessibility. 

MHs #19 and #20 are both locared downstream of •·underground radioactive 
material" areas that may be associated with this pipeline. Many other MHs 
are located along this pipeline that would be available for sampling if 
necessary. The three were chosen because of pipeline direction changes 
and/or proximity to contamination areas that may be associated with the 
pipeline. 
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Table A-12. Sample Location 
Summary Information. (4 Pages) 
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216-T-33 200-W-173-PL (LI ) 

YC 

4(B4) 216-A-2I 200-E-193-PL (L2) 

vc 

216-A-32 200-E-194-PL (L3) 

vc 

5 (B5 216-T-26 200-W- lT-PL (LI) 

Stl. 

Ac a point along the 
8-in. VC pipeline east 
of the entry to the 
216-T-33 Crib. Refer 
to comments for 
additional infonnarion. 

[B4LlPI) 

8 in. 

At a point along the 
6-in. VC pipeline 
north-northeast of the 
entry co the 216-A-21 
Crib. Refer to 
cornmems for 
additional information. 

[B4L2Pl] 

6 in. 

Alternate: At an 
accessible point along 
the 6-in. VC pipeline 
south-southwest of the 
entry co the 216-A-32 
Crib. 

[B4L3Pl] (Alt) 

6 in. 

At an accessible point 
along the 3-i:n. St!. 
pipeline east of where 
the pipeline changes 
direcri on 90° from 
south to east and where 
the pipe size is reduced 
from 4 in. to 3 in. 

[B5LJP1] 

3 in. 

At an accessible point 
along the 8-in. YC pipeline 
near the midpoint of the 
overall pipeline lengrh. 

[B4L1P2] 

8 in. 

At an accessibl.e point 
along the 6-in. VC pipeline 
north-northeast of sample 
locations Pl and S l/S2. 

[B4L2P2] 

6 in. 

Alternate: At an 
accessible point along the 
6-in. VC pipeline 
south-southwest of sample 
locations Pl and S l /S2. 

[B4L3P2l (Alt) 

6in. 

At an accessible point 
along the 4-in. Stl. pipeline 
just non:h of where the 
pipe size is reduced from 
4 in. to 3 in . and where the 
pipeline changes direction 
90° from south to east. 

[B5L1P2] 

4in. 

At an accessible poinr along 
the 8-in. VC pipeline west of 
where the pipeline changes 
direction - 45° from 
southwest to west _south of 
building 2706-W). 

[B4L1P3J 

8 in .. 

At an accessible point along 
the 6-.in. VC pipeline 
north-northeast of sample 
location P2. 

[B4L2P3] 

6 in. 

Alternate: At an accessible 
point along the 6-in. VC 
pipeline nonh-northeast of 
the pipeline origin 
(PUREX). 

[B4L3P3] Alt) 

6 in. 

At an accessible point along 
the 3 . .'."- in. Stl. pipeline 
north-northwest of the S3/S4 
altemare exterior soil 
sampling locations. 

[B5L1P31 

3.5 in. 

At a point along the 8-in. VC 
pipeline east of the entry to rhe 
216-T-33 Crib. Refer to 
comments for additional 
information. 

[B4LlSIJ & [B4L1S2] 

8 in. 

At a point along the 6-in. VC 
pipeline non:h -northeast of the 
entry to the 216-A-21 Crib. 
Refer to comments for 
additional information. 

[B4L2S 1] & [B4L2S2] 

6 in. 

Alternate: Al an accessible 
point along the 6-in. VC 
pipeline south-southwest of the 
entry to the 216-A-32 Crib. 

[B4L3S1] (Alt) & [B4L3S2] 
(Alt) 

6 in. 

Alternate: At a point (east of 
the TY Tank Farm) where the 
pipe size is reduced from 4 in. 
to 3 in. and where the pipdine 
changes direction 90° from 
south to ea~t. 

[B5L1Sl] Alt) & [B5LlS2] 
(Alt) 

3 in. & 4 in. 

At an accessible point along the 8-in. VC 
pipeline near the midpoint of the overall 
pipeline length. 

[B4L1S3] & [B4LlS4] 

8 in. 

At a point along the 6-in. VC pipeline 
south of the pipeline origin (Building 
293-A) where the pipeline sHghtly 
changes direction from south to 
south-sout.hwesc. 

[B4L2S3] & [B4L2S4] 

6 in. 

Alternate: At an accessible point along 
the 6-in. VC pipeline mirth-nonheast of 
the pipeline origin (PUREX). 

[B4L3S3] (Alt) & [B4L3S4] (Alt) 

6 in. 

Alternate: AL a point along rhe 3.5-in. 
pipeline (north of the TY Tank Fann) 
where the pipeline changes direction -25° 
from south-southeast to southeast. 

[B5L! S3] (Alt) & [B5LlS4] (Alt) 

3.5 in. 

All interior pipe sampling locations will require-a "dig-and-cut'' approach for 
pipeline access, and the exact points for this internal sampli ng should be 
dererrnined based upon clearance from nearby pipelines, stmctures/fearures. 
and contamination areas. Sample locations Pl and Sl/S2 were selected based 
on the potential presence of plugged "Y" fittings and a "double hub'' fitting on 
the pipeHne. based on an engineering drawing for this pipeline. 

AH interior pipe sampling locations will require a "dig-and-cut'" approach for 
pipel.ine access. and the exact points for this internal sampling should be 
detennined ba~ed upon clearance from nearby pipelines. structures/features, 
and contamination areas. Sample locations Pl and S1/S2 were selected based 
on the potential presence of plugged "Y" fittings on tbe pipeline. based on an 
engineering drawing for this pipeline. 

All interior pipe-sampling locations will require a ''dig-and-cut'· approach for 
pipeline access. and the exact points for this internal sampling should be 
determined based upon clearance from nearby pipelines. strucrures/features. 
and comaminati.on areas. This pipeline was selected as an alternate for both 
interi<)r and exterior sampling. 

All interior pipe-sampling locations will require a "dig-and-cut" approach for 
pipeline access, and the exact points for this .internal sampling should be 
detemlined based upon clearance from nearby pipelines, strucrures/fearures. 
and contanlination areas. The pipeline fro m the TY Tank Fann (associated 
with sampling locations P2 and Sl/S2) was disconnected in 1955. The portion 
of the pipeline.associated with interior pipe sampling location Pl may be a 
likely area for sediment accumulation due to a pipe size reduction (noted 
under Pl sample location description). This pipeline was selected as an 
alternate for exterior sampling. 
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5 (B5) 
cont. 

216-B-9 

216-B-46* 

Pipe Tvpes: 
Cl = ell.SI iron. 
CM = coITTigated meial. 
CS = carbon metal. 

200-E-195-PL (L2) 

200-E- I 14-PL (L3) 

FRE = fiberglass-reinforced epoxy, 

l 

ss 

cs 

M-35 = carbon steel. 

Alternate: At an 
accessible point along 
the 3.5-in. SS pipeline 
just southwest of the 
riser at the entry to the 
216-B-9 Tile Field .. 

[B5L2P1J (Alt) 

3.5 in. 

At an accessible point 
along the two 4-in. CS 
pipelines notth of the 
B Tank Farms and just 
southeast of the 
connection point·with 
the pipeline leading to 
the 216-8-5 l French 
Drain, 

[B5L3Pl] 

4 in. (x2) 

SS stainless steel. 
Stl = ,1eel. 

Alternate: At an 
accessible point along the 
3.5-in. SS pipeline 
northeast of the SI/S2 
exterioi soil sample 
locations. 

[B5L2P2] (Alt) 

3.5 in. 

At an accessible point 
along the two 4-in. CS 
pipelines east of the 
B Tanlc Farms. 

[B5L3P2] 

4 in. (x2) 

Other Abbreviations: 

point along the 3.5-in. SS 
pipeline northeast of the 

. Line-204 connection point 
(north of the unrelated 
24 l -B-361 Settling Tank and 
west of the unrelated 
216--B-5 Injection Well. 

[B5L2P3] (Alt) 

3.5 in. 

At an accessible point along 
the two 4-in. CS pipelines 
ju:.t n01th of the BC Cribs. 

[B5L3P3] 

4 in. (x2 ) 

At the approximate midpoint of 
the 3.5-in. SS pipeline. 

[B5L2Sl] & [B5L2S2] 

3.5 in. 

At the connection poim with 
the pipeline leading ro the 
216-B-51 French D rain (north 
of B Tank Farm) where the two 
4-in. St!. pipelines change 
direction -45° and where a 
contamination area occurs that 
is pocemially a~sociated with 
this pipeline. 

[B5L3S 1 J & [B5L3S2] 

4 in. (x2) 

= approximately. PUREX = 
SP 

Plutonium-Uranium Extraction Plant. 
= sampler pit. degree(.s). 

DP = diversion pit. 
MH = manhole. 
NIA = not applicable, 

SST 
vc 

= single-shell tank. 
= vitrified clay. 

;c2 IWO pipes , 

At a point on the 3.5-in. SS pipeline 
northeast of the Line-204 coonection 
poim where a slight change in the 
pipeline direction occurs (northwest of 
the 216-B-'." Injection Wen). 

[B5L2S3J & [B5L2S4l 

3.5 in. 

· At a poim (northeast of B Tank Farm) 
where the two 4-in. St!. pipelines change 
direction - 0° and where a contamination 
area occurs that is potentially associated 
with this pipeline. 

[B5L3S3] & [B5L3S4] 

4 in. (x2) 

DOE/RL-2002-14 REV 1 

Table A-12. Sample Locatio1 
Summary Information. ( 4 Pages 

All interior pipe-sampling locations will require a "dig-and-cut" approach for 
pipeline access. and the exact points for this internal sampling should be 
determined based upon clearance from nearby pipelines, structures/features, 
and contamination areas. This pipeline was selected as an alternate for interior 
pipe sampling. 

All interior pipe-sampling 1ocatiom will require a "dig-and-cut" approach for 
pipeline access. and the exact points for this internal sampling should be 
determined based upon clearance from nearby pipelines. structures/features. 
and contamination areas. Sampling locations Pl and Sl/S2 are located ac or 
very near to the lowest elevation point of this pipeline. 

* NOTE: Because of its complex operational history, the 
200-E-- l 14-PL Pipeline can be associated 1,1,,jth many liquid-wa~te d.i.sposal 
s.ites. TI1e 216-B-46 Crib was selected as a disposal site that received the same 
waste stream as this pipeline. 

A2-36 
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Figure A-5. Sample Location Map forthe 200-E- 192-PL Pipeline. 
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Figure A-6. Sample Location Map for the 200-W-174-PL Pipeline. 
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Figure A-7. Sample Location Map for the 200-E-l 60-PL and 200-E-162-PL Pipelines. 
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Figure A-8. Sample Location Map for the 200-E-112-PL Pipeline. 
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Figure A~9a. Sample Location Map for the 200-E-127-PL Pipeline. (Page 1 of 3) 
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Figure A-9b. Sample Location Map for the 200-E-127-PL Pipeline. (Page 2 of 3) 
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Figure A-9c. Sample Location Map for the 200-E-127-PL Pipeline. (Page 3 of 3) 
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Figure A-10. Sample Location Map for the 200-E-l l 3-PL Pipeline. 
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Figure A-11. Sample Location Map for the 200-W-79-PL Pipeline. 
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Figure A-12. Sample Location Map for the 200-E-187-PL Pipeline. 

I'··.·=""! 

! ' 

✓ 

Manhole , 
...,.._ To PUREX / ' · ___ _,;;..;....;;..:;..=c.,;.__~s> 

B3l 1 P3(Alt) 

LEGEND 

• pm.em,, e1lferlot sol .cample 

{ ' i · ·"v:-] waste sh fhlt ttceived p•ellne dschlrge 

f ·'$f, :' :' ] filstaHurctrtt11ty 

" ' L ~~, Ufntlllled plp111t1e1. wssie fltH, and f'ecll!l~t 

81LIP2, 
B2139l / 

"1 

l 
l 

I 

\ __ ~ 

/ 

t, 
0 

~ 
I 

10 
0 
0 
N 
I ....... 

.i::,. 

....... 



2 

3 

I.EGEND 

-- pcnr.,.tyconiln'inaed~• 

- pp,in,nttriotmflllt(uu...,) 

CJ pC><l,,.011<,ioi·--.,l•{sbtdlnl.-sl 

• praximllllltuimor d'lln1)t• 

C:J waste obi lhtltlt!C:l'N!!dp~tthmqe 

• --••IIOIJr'tllflCHl;y 
r ''J wtulated~, ndt sfn, ~dllci~H 

Figure A-13. Sample Location Map for the 200-W-157-PL Pipeline. 
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Figure A-14. Sample Location Map for the 200-E-188-PL Pipeline. 
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Figure A-15 . Sample Location Map for the 200-W-173-PL Pipeline. 
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Figure A-16. Sample Location Map for the 200-E-193-PL Pipeline. 
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Figure A-17. Sample Location Map for the 200-E-194-PL Pipeline. 
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Figure A-18. Sample Location Map for the 200-W-175-PL Pipeljne. 
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Figure A-19. Sample Location Map for the 200-E-195-PL Pipeline. 
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I Figure A-20. Sample Location Map for the Northern Portion of the 200-E-114-PL Pipeline. 
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l Figure A-21 . Sample Location Map for the Southern Portion of the 200-E-114-PL Pipeline. 
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A2.2.2.5 Summary of Sampling Activities and Sample Numbers 

2 Table A-13 provides a tabulation of all the investigative activities and number of samples to be 
3 collected at the primary-pipeline sample locations. Table A-14 lists al.ternate locations where 
4 investigative activities can be completed and samples collected if primary locations are not 
5 accessible. The field-screening analy. es to be conducted for each pipeline are provided in 
6 Table A-15. 

7 A2.2.2.6 Field Quality-Control Sample Requirements 

8 Table A-16 lists the number of field QC samples that will be collected. As noted previously, 
9 because of the likely limited quantity of sample material available within the pipelines, these QC 

10 specifications may not be attainable. 

11 A2.2.2. 7 Sample Identification 

12 The Sample Data Tracking database will be used to track the samples from the point of 
13 collection through the collection and laboratory-analysis process. The HEIS database is the 
14 repository for the laboratory analytical results. The HEIS sample numbers will be issued to the 
15 sampling organization for this project in accordance with onsite organizational procedures. Each 
16 radiological/nonradiological and physical-properties sample will be identified and labeled with a 
17 unique HEIS sample number. The sample location, depth, and corresponding HEIS numbers 
18 will be documented in the sampler's field logbook. 

19 Each sample container will be labeled with the following information, using a waterproof marker 
20 on firmly affixed water-resistant labels: 

21 • Sampling Authorization Form 
22 • HEIS number 
23 • Sample collection date and time 
24 • Name or initials of person collecting the sample 
25 • Analysis required 
26 • Preservation method (if applicable). 

27 Soil-ga<; measurements will be assigned a unique HEIS sample number. The HEIS number, 
28 co1lection location, and depth will be documented in the sampler's field logbook. 

29 
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S2 (Alternate) X 

S3 (Alternate) X 

S4 (Alternate) X 

S1 X 1 4 

S2 X 4 
216-T-36 200-W-79-PL (L4) 4 l S3 X 

S4 X 4 1 
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l:;t 1"~::""i. : .• .._, I~,- ~~1~-m?1,, \·-r,t~ '1 \ic __ .;;;:· '.k 

-BTri .. [~ lu wa;ste SJ!e ' '; i{fJ~ :Pi]elme Nlllll,°er(iI ' I:: 

~ ,jll1t· J,4 :, : "' ".~ 'i " -~~t, l~~A" i!i;~1:f,·½0 ; = ' -::i: 
Pl (Alremacel manhole -
P2 (Alternate) manhole --
P3 (Alternate) manhole --

216-A-29 200-E- 187-PL (LI ) Sl (Altemate)b -- X 

S2 (Alternarel -- X 

S3 (Alternate) - X 

S4 (Alternate) -- X 
Pl c manhole -- none none 

P2 manhole - none none 

P3 manhole -- none none 
3 (BJ) 216-S-!O 200-W- 157-PL (L2) SI - X I -

S2 -- X I --
S3° -- X I --
S4c -- X I -
Pl manhole -- none none 

P2 manhole -- none none 

P3 manhole -- none none 

216-8-63 200-E-188-PL (L3) SJ -- X I -
S2 -- X I -
S3 -- X I --

S4 -- X 1 -
test pit -- 01>..r I 

test pit - au. r I 

P3 test pit -- '.! l 

2 16-T- 3 200-W-173-PL (LI ) -- X I --
-- X I -
-- X I --
-- X I --

test pit - Qb. r l 

P2 rest pit -- 2 1 

rest pit -- '.! l 
4 (B4) 216-A-21 200-E-193-PL (L2) -- X l --

-- X l -
S3 -- X I --
S4 -- X I -

Pl (Alternare)b test pit -
P2 (Alternate) test pit -
P3 (Alternate)° rest pil -

216-A-32 20O-E-1 94-PL (L3) Sl (Altematel - X 

S2 (Altemate)b -- X 

S3 (Alternate)" -- X 

S4 (Alternate)' -- X 

See Table A-14 

I 
I 

I I 
I 1 1 

1 l 

- -
- -
-- -
-- --
J I 

1 I 

I I 

-- --
- --
- --
-- --
1 1 

1 I 

l I 

- --
-- --
- -
-- --
l l 

I 1 

I 1 

- --
- -
- -
- -

See Table A-14 

--
--
--
I 

l 

l 

1 

--
-
--
l 

1 

I 

I 

--
--
--
1 

I 
I 

J 

--
-
--
I 

l 

1 

I 
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Table A-13. Summary of Activities at 
All Pipeline Sample Locations. (3 Pages) 

-- --
-- --
-- -
4 l 

4 I 

4 l 

4 l 

-- -
-- --
-- --
4 l 

4 I 

4 I 

4 I 

-- --
-- --
-- -
4 I 

4 l 

4 I 

4 l 

- --
- -
-- --
4 I 

4 l 

4 1 

4 l 
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[, 
.::' .,.. '·,,,±-!i'·~-,,., . 

~ ~ ;~~- ~ 7.~-· 

. = 
.Jl.ipeline Nuni~er(~t 

Pi1;1elineiJnterior _ l'r -Surrounding So.ils :'-
Access Type . Samplin~ "' 
. - • .. ; M: 

::r.· ' 
Pl test pit 

P2 test pit 

P3 test pit 

216-T-26 200-W-175-PL (Ll) S l (Alternate) X 

S2 (Altemare) X 

S3 (Alternate) X 

S4 (Alternate) X 
Pl (Alternate) test pir 

P2 (Altcma1e) test pit 

P3 (Al.ternace) test pit 

5 B5) 216-B-9 200-E-195-PL (L2) SJ X 

S2 X 

S3 X 

S4 X 

Pl test pit 

P2 test pir 

P3 test pit 

200-E-114-PL (L3) SI X 

S2 X 

S3 X 

S4 X 

Total Numbers for Primary Sample Sites" 

*Note - the number of samples indicated for interior pipeline sample collection is contingent on the amou.nt of sample material available. 

• umber of samples shown assumes that no alternati.ve locntions are selected. 

"Pipeline sample location Pl is the same location as for soi l samples SI & S2. 
<:pipeline sample location Pl is the same locmion as for soil samples S3 & S4. 

dPipeline sample location P2 is the same location as for soil samples S3 & S4. 

cPipeline sample location P3 is the same location as for soil samples S3 & S4. 

~-.-..) 
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Table A-13. Summary of Activities at 
AH Pipeline Sample Locations. (3 Pages) 

,:c< ,,1,. ,.,;;;;z "f:JJ ·,;JnteriorPipe'SamplingActivities "' .~ ~ -~ · Exterior Soil S~ling.'.Actirities ~ ,. 
Numher,o£Du;ect-push ···;,,;;. •v " " ~ Number ofField. , :lit ·· ~•· u111ber: or . .:'~ ' H • ' •:.· ' t -1 · • Numberof.Test ... , . . . Number.ofPiJ>eJme . 

0
. tM Nwiibei:·ofDriven umberl>rivenSoil 

' -''' ocations or· . mts toE·:..,:;_te •S'm;ee1;11ng. 8.amples~ Interior Samples for ' 2 L ·. ~ ~•,,. s ii, Soil Samplest;or . ''Sa'mplesfor: - . 
Radiolo.,ical f.numnge . ·- Evaluate Pip . oca,uons .or Ill . .,. -...,,. Pf!'..:.1 •· "a · e Laboratol"'V Analvsis• ' · > Field Screening". , L.abor:atoey Anal,r5~~., 

.'"•~~:·~':::.T ;dj~ ' ~l~~ •-i'f' ~; ~tep~ Sf, ~ '': : ~: ,,.., + :, .J. ,,,, ~sampli~ -~ ;-; ~ >: ,;;} ' < . ''ti:' 

2 I I 
2 1 

2 

See Table A-14 

See Table A-14 

4 

4 

4 

4 

2 

2 

2 

l 4 

4 

4 

4 

68 17 30* 30* 40 160 40 

fThe direct-push locations for radiological logging that are as ociated with this internal pipe sample are the same as for the corresponding external soil sampling at this same general location along the pipeline. 

gBecause of its complex operational history, the 200-E-1 14-PL Pipeline has been as oci.ated with several liquid-waste di posai sites. Th.e 216-B-46 Crib was selecced as the best candid.ate for association with the northern portion of this pipeline being evaluated as pan of this investigation. 

- - = not applicable. 
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TabJe A-14. Summary of Activities for Alternate Sampling Locations. (2 Pages) 

~ • C •·-~, 

Nui:nb~t . 

NJinli~·~, _ Driviif 
DrlnnSoil · 

- Soil t;_ 

Saibples ' Samples 
Loeations rot Field 

_ for 
1 r,rSoil . it •! nl . ii •. (iab~l'il~· 
Sa,n\p1ing• · - ~ ng , ~ l~cy . ,i 

Aruilysls" 

SI (Allematel X 4 

2 16 -Z- IA 200-W- 174-PL (L2) 
S2 (Alternatet X 4 

S3 (Allemate) X 4 
I 

(BI ) t------+--- -----+-------+------1------1---------------+------+- ---+-------1-----1 
S4 (Alternate) X 4 

2 
(B2) 

3 
(8 3) 

200-E-160-PL, 
2 16-B- l 2 200-E-162-PL: I. 

2fXl-E-162-PL:2 (L3) 

2 16-A-30 200-E- 11 3-PL tLl) 

2 16- A-29 200-E- 187-PL (LI ) 

PI (Alternate)° lest pit 

• P2 (Alternate) di version pit 

P3 (Alternate) sampler pit 

Pl (Altemale) test pit 

P2 (Alternate) test pit 

P3 (Alternate) test pit 

SI (Alternate) 

S2 (Alternate) 

S3 (Alternate) 

S4 (Alternate) 

Pl (Alternate)" manhole 

P2 (Alternate) manhole 

P3 (Alternate) manhole 

SI {Alternate)' 

S2 (Alternate)' 

S3 (Alle rnate) 

S4 (Alternate) 

0 c. d 

none none 

none none 

2 

2 

2 

X 4 

X 4 

X 4 

X 4 

none none 

none none 

none none 

X 4 

X 4 

X 4 

X 4 

ti 
0 
tT1 
::0 r 

I 
t--.) 
0 
0 
N 
I 

~ 

~ 
...... 



Table A-14. Summary of Activities for Alternate Sampling Locations. (2 Pages) 

-1l ... -~ ~" ' ~ti: ;' ' 1nti!rior Pipe Sari1pliug Adi!ilies Eltttrior SoU Stunpling Actl\rlti~ .r ,, 
,. 

•" j t! Number I I ;j' ~ Number of Number or, .. 
lil ·· ,.", Direct-1'.ish Number :· of.Field Pipeline Number 

·wait', 0 ',j 
I, Pipel!,rit r l" S ding , ,Scl'eeiti.lig t of Ditett• 1dn : ,Pipelml! Nllih~et . l\,SliniJ>lllig,>' 

1 
1 toddioiif '1; '\•:of/test tt<' ii,lhl<>r interior oils . · for ·_ ·Samplell Push . Sile·' , .. Lbcatibli ·5 

Ac~"5Type ·s1unpling ' Piiit~ .. $a,nples 
Radtological lo Locntions 

.! : ' . Evaluate · for 
' h Evaluate for Soil l; Logging• ;;¥ ~v: ~,!f -~~,tj ' Plp,eline• 'Lnbdra-,. 

.. ~t 
-.. 

~ il~}:l~ Pipe Satnpli.og• 
0 J ;, . , ".t . .tory ,,. 

,I Interior• ,: Analysis• . 
<'·,~ ~-. , . .,., fl',{·. ' 

Pl (Alternate)' I.est I ii. ·- Q<.S l I I --

P2 (Alternate) test pit .. 2 I l I -
P3 (Alternate,' test pit .. o'·i I I I .. 

4 
216-A-32 · 200-E- 194-PL(L3) SI (Alternate)° X I I 

(84) 
.. .. .. -· 

S2 (Al ternate)' .. X I .. .. -- I 

S3 (Altematei .. X I .. . . .. I 

S4 (Altemate,1 .. X I -- .. .. I 

SI (Alternate) .. X I -- .. ·- I 

S2 (Alternate) .. X I .. .. .. I 
216-T-26 200-W- 175-PL (LI) 

S3 (Alternate) .. X I .. .. .. I 
5 S4 (Allemnte) X I I 

(85) 
.. -- -- .. 

Pl (Ahernate) test pit .. 2 I I I .. 

216-B-9 2UO-E-t95-PL (L2) P2 (Alternate) test pit .. 2 I I l .. 

P3 (Alternate) test pit .. 2 J I I .. 

Total Numbers for Allernative Sample Sites• 34 10 15 15 20 

"Number of samp.les shown assumes that all alternative locations are selected. 
hPipeline sample location Pl (see Table A-13) is the same location as for alternate soil sample locations SI & S2. 
c Alternate pipeline sample location PI is the same location as for soil sample locations I & 2 (see Table A-13). 
dNumher of samples shown a surnes that the corresponding soil sample locations (SI & S2) for this pipeline (see Table A- I 3) al so are elected. 
eAlternate pipeline sample location PI is the same location as for alternate soil sample locations SI & S2. 
'A lternate pipeline sample location P3 is the same location as for alternate soil sample locations S3 & S4. 
8Number of samples shown assumes that the corresponding alternative soil sampling locations for this pipeline are also selected. 

= not applicable. 

Ntirnher 
l>rh>ei:t Number of , 1 Soil :' . 

.bHven Sou ' Sainf>I' Samples for · 
For Field , Labora-S~liing• tory .. ! 

Arlalysis" 
.'1:, ~ 

-- .. 

.. .. 

.. --
4 I 

4 I 

4 I 

4 I 

4 I 

4 I 

4 I 

,i I 

.. .. 

.. . . 

.. --

80 20 

t 
C 
t'. 
~ 
I 

t,-. 
C 
C 
h. 
I 

G 
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Table A-15. Summary of Field Screening. 
,;·:-:,,?\: !t''., . 

Nounadl~tfglcai Scr~ iilng 'l'attget ~ons_dtu~ti':5 . 
. ~.,:,<!••·· --~· ~E 

RadJoldglcal Screening Targi:l ,. " .. ,, 
'UJ-.cc.A:,••,,.j;; i'nl<l':,, "• ,, ~" 

., ,. / '" .. , Co9ijtlJ1:1~ij~-, .,· ,r:\,,~ ,, ·f,!,.;, , lt n> :,:\;,j[)j{fi;ii.t\e •• :;, 1':'°' ·., 'if'•· ·4 ''.t;\' !Jl -~ •:j, '->.,, ·:r-.',11 
,, 

. ~~ 1;:1 . , 
· · Ass. ~ui:,t l'Iphl1~'~ illn 

. . :,~J,! . ':L . •,.. 
"' f;i,, .. $' . J>oit,ilr~tpiitflS: · 1:r:l .t-,<"• . ,,'• " ; .r: : ••'';;: ;·tt 

' ' l\,, ' f£i? 

,~ wasle°Siti · Nlnhb~r(s) . Poly- V-0latlle Hydro• Pu~2:fo1 Nltrati 
;; 

' " fle11a.valent Mercury' Hydro• 

. ,;Ji - -~r ,. 
Clftomium <~.03J,;. 

)h}orhiat~ , &rtionsb m , .. Organic clirlrunsc = ' ' ' ·•· ~ 

;'. ·! BfP,heny:ts: .. (1o~pliu.il.~s . 
J,., "' J;'. •. ,;.: . JSVOCsJ -··" ; ~ - ' ' 

., 

I 216-A-JO 200-E-192-PL: I. -- -- -- -- ., ., ., 
200-E-192-PL:2 

2 16-Z-IA 200-W- 174-PL ., -- ., -- ., ., --
216-8- 12 200-E-160-PL, ., -- ., ., v -- --

200-E- 162-PL: I, 
200-E-162-PL:2 

2 216-8 -2-2 200-E-112-PL -- ., ., ., ., >I >I 

216-A-25 200-E-127-PL v -- ., -- ., >I --
216-A-30 200-E-113-PL ., -- >I -- >I >I --
216-T-36 2CXl-W-79-PL ., -- .; -- - - ., --

3 216-A-29 2CX>-E- I 87-PL ., ., ., ,; ., ., -· 

216-S- IO 200-W- 157-PL >I .; ., .,, ., >I --
216-B-63 200-E- 188-PL ., ~- ., v -- >I 

4 216-T-33 200-W-173-PL >I -- ., >I -- ,I ., 
216-A-2 I 200-E-193-PL -- -- >I -- ., >I --
216-A-32 200-E- 194-PL v -- ., -- ., ,I --

5 216-T-26 200-W- 175-PL >I -- >I -- v >I --
216-B-9 200-E-195-PL ,,I -- ., -- -- ,I --
216-B-46d 200-E-114-PL ., -- >I -- ., -- --

"Method is aroclor specific; Aroclor- I 254 is tested for because it was the most frequently detected aroclor. Aroclor is an expired trademark. 
hA subgroup of SVOCs: includes most of the SVOCs reponed in Table AIT-2. 

C~-137 ·_; 'Aht-241 
240 . 'I .,. 

1 ;;.:-c 
·,,,. ,!r,, 1-' ., ., • -ij:.,.. 

., ,I ., 

., ,I ., 
,I ., ., 

,I ,I >I 

., .; .,, 

-- ., .; 

-- .; .,, 
.,, ., ., 
., .,, .; 

., >I 

., ., ., 

., ., v 

v ., ,I 

,I v v 

.; ., .,, 

., .,, .,, 

cTotal petroleum hydrocarbons; results reported in a prespeci fied range; used for idcnli lication of kerosene or diesel products. 
"Because of its complex operational history, the 200-E-l I 4-PL Pipeline has been associated with many liquid-wa Le disposal sites. The 216-B-46 Crib was selected as the best 

candidate for association with lhe northern portion of this pipeline being evaluated as part of thi s investigation. 
= not applicable . 

., = applicable screening method. 
SVOC = semi volatile organic compound. 

0 
0 
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~ 
r-' 

I 
Iv 
0 
0 
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Table A-16. Summary of Field Quality Control Samples for Laboratory Analysis. 
,,. /i , 'Field · .: Et)uipoient Field 

8..!:~tf ' 
•, 

d1tted Pipeline Number,{~ .. _ 
-

Field ~plits ' 
:JI'!'; 

J ,Ar ' i ~.Dll~lidltes , ,, 
1 ~insate ~.lanks. Bl~l<t J ~ " •~!i '. Cc' ,tli.,,' ,,, + .. :ft.¼ 3. .. .i?>l!C ~ ·:;,l~t:,},., i\?.:: ;,,; -~•f 1 p ff,> 'S} 

1 200-E-192-PL, 200-W- 174-PL, 200-E-160-PL, and 200-162-PL I I I I 

2 200-E- 112-PL, 200-E-)27-PL, 200-E- 113-PL, and 200-W-79-PL 1 I I I 

3 200-E- I 87-PL, 200-W-157-PL, and 200-E- I 88-PL I I I I 

4 200-W- 173-PL, 200-E- 193-PL, and 200-E-194-PL I I I I 

5 200-W- 175-PL, 200-E- 195-PL. and 200-E- l 14-PL I I I I 

Totals 5 5 5 5 

) t 
C 
tT ..... 
~ 
r 

> I 
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1 A2.2.2.8 Field-Sampling Logbook 

2 All information pertinent to field sampling and analysis will be recorded in field checklists and 
3 bound logbooks in accordance with existing sample-collection protocols. The sampling team 
4 will be responsible for recording all relevant sampling information. Entries made in the logbook 
5 wil1 be dated and signed by the individual who made the entry. Program requirements for 
6 managing the generation, identification, transfer, protection, storage, retention, retrieval, and 
7 disposition of records within the Project Hanford Management Contract will be followed. 

8 A2.2.2.9 Sample Custody 

9 Sample custody will be maintained in accordance with existing Hanford Site protocols. The 
10 custody of samples will be maintained from the time the samples are collected until the ultimate 
11 disposal of the samples, as appropriate. A chain-of-custody record will be initiated in the field at 
12 the time of sampling and will accompany each set of samples shipped to any laboratory. 
13 Samples wi11 be sent to the laboratory in accordance with applicable shipping procedures. The 
14 analyses requested for each sample will be indicated on the accompanying Chain-of-Custody 
15 Form. Custody tape will be used to provide indication of tampering with the samples. The 
16 custody tape will be inscribed with the sampler's initials and the date. Chain-of-custody 
17 . procedures will be followed throughout sample collection, transfer, analysis, and disposal to 
18 ensure that sample integrity is maintained. Each time the responsibility changes for the custody 
19 of the sample, the new and previous custodians will sign the record and note the date and time. 
20 The shipper will make a copy of the signed record before sample shipment and will transmit the 
21 copy to Sample and Data Management within 48 hours of shipping. 

22 A2.2.2.10 Sample Containers and Preservatives 

23 Level I EPA pre-cleaned sample containers will be used for soil samples collected for chemical 
24 and radiological analysis. Container sizes may vary depending on laboratory-specific 
25 volumes/requirements for meeting analytical detection limits. If, however, the dose rate on the 
26 outside of a sample jar or the curie content within the sample exceeds levels acceptable by the 
27 laboratory, smaller volumes may be sent to the laboratory after consultation with Sample and 
28 Data Management to determine the acceptable volumes. 

29 Soil-sample preservation, containers, and holding times for radiological and nonradiological 
30 analytes are provided in Table A-17. 

31 
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1 

Americium-241 Soil/Sludge/Sediment/Scale GIP 1 - IO g None None 6 months 

Carbon-14 Soil/Sludge/Sediment/Scale 1 GIP 1 - 10 g None None 6 months 

Cesium-137 Soil/Sludge/Sediment/Scale 

Cobalt-60 Soil/Sludge/Sediment/Scale 

Europium-152 Soil/Sludge/Sediment/Scale 

Europium-154 Soil/Sludge/Sediment/Scale GIP 10 - SOOg None None 6 months 

Europium-155 Soil/Sludge/Sediment/Scale 

Niobium-94 Soil/Sludge/Sediment/Scale 

Radium-226 SoiVSludge/Sediment/Scale 

Neptunium-237 Soil/Sludge/Sediment/Scale GIP 1-10 g None None 6 months 

Nickel-63 Soil/Sludge/Sediment/Scale GIP 1-10 g None None 6 months 

Plutonium-238 Soil/Sludge/Sediment/Scale 
1 GIP l - 10 g None None 6 months 

Plutonium-239/240 Soil/Sludge/Sediment/Scale 

Strontium-90 Soil/Sludge/Sediment/Scale GIP 1 - 10 g None None 6 months 

Technetium-99 Soil/Sludge/Sediment/Scale I GIP 5 -10 g None None 6 months 

Tritium (H-3) Soil/Sludge/Sediment/Scale 1 G 25-125g None None 6 months 

Uranium-233/234 Soil/Sludge/Sediment/Scale 

Uranium-235/236 Soil/Sludge/Sediment/Scale 1 GIP 1 - JO g None None 6 months 

Uranium-238 Soil/Sludge/Sediment/Scale 

.: i)tf ~S;f~\:§/ ~;}i;r,t~~~!H~~t~:{~1:i~ J_."./~;i~ ~<~~ti~):{-~t~ ~-· ;.'. ~~;):::~_10t1.~tf~ piiejriica1s~~: <iI: ;,~:,: .. ;-
IC anions, EPA 
Method 300.0 for Soil/Sludge/Sediment/Scale GIP 5 - 25 g None Cool4 °C 48 hours 
nitrate and nitrite, 
fonnate, oxalate 

IC anions, EPA 
Method 353.1 for N Soil/Sludge/Sediment/Scale GIP 5 - 25 g None Cool 4 °C 28 days 
in nitrate/nitrite 

ICP metals, EPA 
Method 6010C 

Soil/Sludge/Sediment/Scale GIP 5 - 2S g None None 6 months 
ICP/MS metals, 
EPA Method 200.8 

Chromium hex, Soil/Sludge/Sediment/Scale GIP 15 - 75 g None Cool 4 °C 30 days 
EPA Method 7196 

Mercury, EPA 
Method 7471 Soil/Sludge/Sediment/Scale G I - S g None None 28 days 
(CVAA) 

Total cyanide, EPA 
Soil/Sludge/Sediment/Scale G 50-250 g None Cool 4 °C 14 days 

Method 9010 
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Table A-17. Sample Preservation, Container, and Holding Time Guidelines. (3 Pages) 
r-=c-=,,,-, -.,.,.,,,.,--.-.., 

pH (soil) - 9045 

SVOA-8270A 

VOA-8260 

Sampling method 
5035 

Dibutylphosphate 

Soil/Sludge/Sediment/Scale 

Soil/Sludge/Sediment/Scale 

Soil/Sludge/Sediment/Scale 2-8 

GIP 10 - 50 g 

AG 30 - 150 g 

aG l0 - 40g 

To be determined 

None None 

None Cool4 °C 

Methanol 
Methanol 

Cool 4 °C; 
(high level) 

Freeze 
Freeze 

(low level) < - 7 0

c and 
> -20 °C 

Glycolate (glycolic 
acid) 

To be determined (with IC anions?) 

Monobutyl 
phosphate 

Non halogenated 
VOA.EPA 
Method 8015M, GC 
modified for normal 
paraffin 
hydrocarbon 

NWTPH - diesel, 
kerosene 

NWTPH - gasoline 

Oil & grease 

PCB Congeners 
EPA Method 1668 

PCBs, EPA 
Method 8082 

Soil/Sludge/Sediment/Scale 

Soil/Sludge/Sediment/Scale 1 

Soil/Sludge/Sediment/Scale 

Soil/Sludge/Sediment/Scale 

Soil/Sludge/Sediment/Scale 

Soil/Sludge/Sediment/Scale 

NOTE: Analytical priority will be based on site-specific condition.~. 

To be determined 

aG 50- 250 g None Cool4 °C 

G 50 - 250 g None Cool4 °C 

G 50 - 250 g None Cool4 °C 

G 20 - 100 g None Cool4 °C 

G 10 - 90g None Cool 4 °C 

G 10- 90g None Cool 4 °C 

Within 
24 h of 

lab receipt 

14/40 
days 

14 days 

14 days 

14 days 

14 days 

28 days 

14 days 

14 days 

•optimal volumes, which may be adjusted downward to accommodate the possibility of retrieval of small amount of sample. Minimum 
sample size will be defined in the Sampling Authorization Fonn. 

bShould samples be liquid rather than soils. the following volumes need to be collected : 
Radionuclides - 4 L for all radionuclides (except C-14, tritium, and Tc-99, which require approximately 500 mL for each sample). 
Chemicals - All liquid samples require the amount listed for soil samples. Preservation and holding times also are affected if liquid 
samples are collected. Consult Sample and Data Management staff for details . 

'Mixed soil samples may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the following: 
Radionuclides- 100 g of soil for all radionuclides (except C-14, tritium. and Tc-99, which require approximately 10 g for each 
sample). 
Chemicals - A l O g soil sample is required for all JCP analyses, IO g soil sample for IC anion analysis, 5 g soil sample for hexa valent 
chromium analysis, 10 g soil sample for 90 IO analysis, 10 g soil swnple for 8015 analysis , and 125 g soil samples each for 8270 and 
TOC analysis . 

For 4-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods, Third Edition: Final Update 
/ll-B, as amended. 

For EPA Methods 300.0 and 353.1, see EP N600/4-79/020, Methods of Chemical Analysis of Water and Wastes . 
For EPA Method 200.8, see EPN600/R-94/ll I, Methods for the Determination of Metals in Environmental Samples, Supplement/ . 
For NW:PH Methods, see Ecology 97-602, Analytical Methods for Petroleum Hydrocarboru . 
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aG 
CVAA 
EPA 
G 
GC 
IC 
ICP 

= amber glass. 
= cold vapor atomic absorption. 
= U.S. Environmental Protection Agency. 
= glass. 
= gas chromatography. 
= ion chromatography. 
= inductively coupled plasma. 

1 A2.2.2.11 Sample Shipping 

ICP/MS 
NWTPH 
p 
PCB 
SVOA 
VOA 

= inductively coupled plasma/mass spectrometer. 
= Northwest total petroleum hydrocarbon. 
= plastic. 
= polychlorinated biphenyl. 
= semivolatile organic analyte. 
= volatile organic analyte. 

2 The radiological control technician will measure the contamination levels on the outside of each 
3 sample jar and the dose rates on each sample jar. The radiological control technician also will 
4 measure the radiological activity on the outside of the sample container (through the container) 
5 and will document the highest contact radiological reading in millirem per hour. This 
6 information, along with other data, will be used to select proper packaging, marking, labeling, 
7 and shipping paperwork in accordance with U.S. Department of Transportation regulations 
8 (49 CFR, "Transportation") and to verify that the sample can be received by the analytical 
9 laboratory in accordance with the laboratory's acceptance criteria. Copies of the shipping 

10 documentation will be provided to Sample and Data Management within 48 hours of sample 
11 shipment. Based on the measured radiological activity, the samples will be shipped to the 
12 appropriate Hanford Site-approved laboratory. 

13 A2.2.3 Analytical Methods 

14 Tables A-6 and A-7 list applicable fixed-laboratory methods for analytes and target detection 
15 limits. 

16 A2.2.4 Quality Control 

17 Specifications for field and laboratory quality-control sample types are provided in the following 
18 sections. 

19 A2.2.4.1 Field Quality Control 

20 Field QC samples will be collected to evaluate the potential for cross-contamination and 
21 laboratory performance. Field QC for sampling in the 200-IS-1 OU process-waste pipeline 
22 systems will require the collection of field duplicates and equipment rinsate-blank and 
23 field-blank samples. If sufficient sample material is available, field duplicates should be 
24 collected from contaminated areas so that valid comparisons can be made between the samples. 
25 However, the samples should not be collected from zones that are expected to contain high levels 
26 of transuranic-contaminated soils because of the high cost and added handling requirements 
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1 associated with transuranic materials. Limited sample material is anticipated to be available in 
2 pipeline interiors. Because of this limitation, sufficient sample quantity may not be available for 
3 the collection of field QC samples, and the percentage frequency goals specified for each type of 
4 field QC sample may not be achievable. Available sample material always will be prioritized for 
5 use in the analysis of the primary analytical samples. The field QC sample types and the 
6 frequency goals for collection are described in the following subsections. 

7 A2.2.4.1.l Field Duplicates 

8 Each field duplicate will be retrieved from the sample interval or location using the same 
9 equipment (e.g., collected from same split-spoon or sample mixing bowl) and sampling 

10 technique as the original sample. Field duplicates for soil are collected and homogenized before 
11 being divided into two samples in the field. If volatile organic analyte (VOA) samples are 
12 required, they should be collected before homogenization. The duplicate samples will be sent to 
13 the primary laboratory in the same manner as the routine site samples. Field duplicates provide 
14 information regarding the homogeneity of the sample matrix and can be used to evaluate the 
15 precision of the analysis process. 

16 At least 5 percent of the total collected soil samples will be duplicated ( one field duplicate will 
17 be collected for every 20 samples). At least one field duplicate will be collected from the 
18 samples taken for each of the pipeline bins investigated. The duplicate samples will be suitable 
19 for analysis by an offsite laboratory and will be analyzed for all of the COPCs listed in 
20 Tables A-6 and A-7. 

21 A2.2.4.1.2 Field Splits 

22 Field split samples will be collected at the same frequency as field duplicate samples. Each split 
23 sample will be retrieved from the same sample interval or location using the same equipment 
24 (e.g., collected from same one split-spoon or sample mixing bowl) and sampling technique as the 
25 original sample. Samples will be homogenized, split into two separate aliquots in the field, and 
26 sent to two independent laboratories. If VOA samples are required, they should be collected 
27 before homogenization. The splits will be used to verify the performance of the primary 
28 laboratory. 

29 The split samples will be obtained from a sample medium that is expected to have some 
30 contamination and that is suitable for analysis in an offsite laboratory, and they will be analyzed 
31 for all of the COPCs listed in Tables A-6 and A-7. 

32 A2.2.4.1.3 Equipment Rinsate Blanks 

33 Equipment rinsate blanks are used to verify the adequacy of sampling-equipment 
34 decontamination procedures and will be collected for each sampling method or from each type of 
35 nondisposable equipment used. An equipment rinsate blank will be taken from each type of 
36 decontaminated sampling equipment used for the collection of samples. Rinsate blanks need 
37 only be collected from equipment that undergoes decontamination and is used for repeated 
38 sample collection. The field team lead can request that additional equipment blanks be taken. 
39 Equipment blanks will consist of deionized water washed through decontaminated sampling 
40 equipment and placed in containers identified in the Sampling Authorization Forms. Note that 
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1 the bottle and preservation requirements for water may differ from the requirements for soil. 
2 Equipment rinsate blanks will be analyzed for the following: 

3 • Gross alpha 
4 • Gross beta 
5 • Metals (excluding hexavalent chromium and mercury) 
6 • Anions (except cyanide) 
7 • VOAs of interest. 
8 • Semivolatile organic analytes (SVOA) of interest. 

9 These analytes are considered the best indicators of decontamination effectiveness. 

10 A2.2.4.1.4 Field Blanks 

11 The volatile organic field blanks will constitute approximately 5 percent of all VOC samples. 
12 If applicable, at least one field blank will be collected for each of the pipeline bins. Field blanks 
13 will consist of laboratory-grade deionized water added to a clean sample container in the field 
14 during the time frame that the characterization samples are being collected. The field blanks will 
15 travel to the field with the associated bottle sets and will be returned to the laboratory with the 
16 samples. They will remain closed during subsequent transport and handling. Field blanks are 
17 prepared as a check for possible contamination originating from ambient conditions at the site 
18 during sample collection. The field blank will be analyzed for VOCs only. 

19 A2.2.4.1.5 Prevention of Cross-Contamination 

20 Special care should be taken to prevent cross-contamination of soil samples. Particular care will 
21 be exercised to avoid the following common ways in which cross-contamination or background 
22 contamination may compromise the samples: 

23 • Improperly storing or transporting sampling equipment and sample containers 

24 • Contaminating the equipment or sample bottles by setting them on or near potential 
25 contamination sources, such as uncovered ground 

26 • Handling bottles or equipment with dirty hands 

27 • Improperly decontaminating equipment before sampling or between sampling events. 

28 A2.2.4.2 Laboratory Quality Control 

29 The laboratory method blanks, duplicates, laboratory control sample/blank spike, and matrix 
30 spikes are defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: 
31 Physical/Chemical Methods, Third Edition; Final Update III-B, as amended, and will be run at 
32 the frequency specified in Chapter I of SW-846. Because of anticipated limited sample quantity 
33 being available within the pipelines, sufficient material may not be available to perform both 
34 method analysis and associated laboratory QC. Available sample quantity always will be 
35 prioritized and allocated for completion of the method analysis. If insufficient sample is 
36 available for completion of laboratory QC analyses, the laboratory will be make note of the 
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1 condition in the data-package narrative, and the associated data results will have laboratory 
2 qualifiers added as appropriate. 

3 A2.2.5 Instrument and Equipment Testing, Inspection, 
4 and Maintenance 

5 Measurement and testing equipment used in the fie]d or in the laboratory that directly affects the 
6 quality of analytical data will be subject to preventive-maintenance measures to ensure 
7 minimization of measurement system downtime. Laboratories and onsite measurement 
8 organizations must maintain and calibrate or verify calibration of their equipment per 
9 manufacturer or other applicable guidelines. Maintenance requirements (such as parts lists and 

10 documentation of routine maintenance) will be included in the individual laboratory and the 
11 onsite organization quality assurance plan or operating procedures (as appropriate). 

12 A2.2.6 Instrument and Equipment Calibration and 
13 Frequency 

14 Calibration of laboratory instruments will be performed in a manner consistent with SW -846 or 
15 with auditable U.S. Department of Energy, Hanford Site-wide, and contractual requirements. 
16 Calibration of radiological field instruments will be performed as indicated in Section A2.2.2.3 
17 for radiological field-instrumentation data Nonradiological field screening instrumentation will 
18 be calibrated ( or calibration verified) in accordance with manufacturer's specifications and other 
19 approved procedures. Results of all calibrations will be recorded. 

20 A2.2. 7 Inspection and Acceptance of Supplies and 
21 Consumables 

22 Supplies and consumables used in support of sampling and analysis activities are procured in 
23 accordance with internal work requirements and processes that describe the acquisition system 
24 and the responsibilities and interfaces necessary to ensure that structures, systems, and 
25 components, or other items and services procured/acquired, meet the specific technical and 
26 quality requirements. The procurement process ensures that purchased items and services 
27 comply with applicable procurement specifications. Supplies and consumables are checked and 
28 accepted by users before use. Supplies and consumables obtained by the analytical laboratories 
29 are procured, checked, and used in accordance with the laboratory's quality-assurance plan. 

30 A2.2.8 Nondirect Measurements 

31 Data obtained from existing (1) process-waste inventory records and (2) analytical results for 
32 disposal sites associated with the pipelines being evaluated in this SAP were used to identify 
33 target constituents appropriate for field screening. From an investigation of historical sources, 
34 including process documents, logbooks, original plant technical manuals, and interviews of plant 
35 operators, a master list of potential contaminants was identified during the DQO process and was 
36 used in determining the analytical requirements. 
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1 A2.2.9 Data Management 

2 Data generated as a result of sampling and data analysis activities will follow requirements 
3 outlined in this SAP and will be managed and stored in accordance with applicable 
4 programmatic requirements governing data-management procedures. At the direction of the task 
5 lead, all analytical data packages will be subject to final technical review by qualified personnel 
6 before being included in reports. Electronic data access, when appropriate, will be via a database 
7 (e.g., HEIS, project-specific database) . Where electronic data are not available, hard copies will 
8 be provided in accordance with Section 9.6 of the Hanford Federal Facility Agreement and 
9 Consent Order (Ecology et al., 1989). 

10 Data will be cross-referenced between laboratory analytical data and radiation measurements to 
11 facilitate interpreting the investigation results. Errors reported by the laboratories are reported to 
12 the Sample and Data Management Project coordinator, who initiates a Sample Disposition 
13 Record or Issue Resolution Form in accordance with Project Hanford Management Contractor 
14 procedures. This process is used to document sampling and analysis errors and to establish their 
15 resolution with the project task lead. Data anomalies will be documented using a Request for 
16 Data Review. A Request for Data Review may require the laboratory to check analytical 
17 calculations or reanalyze a sample to address the anomalous analytical data. New or revised 
18 analytical data will be evaluated by the project data reviewers. Based on their evaluation, the 
19 original analytical data may be replaced with the new or revised data, or a data quality qualifier 
20 may be applied to the original analytical data. Tracking and documentation of Request for Data 
21 Reviews will be performed in accordance with Project Hanford Management Contractor 
22 procedures. 

23 A2.3 ASSESSMENT AND OVERSIGHT 

24 Routine evaluation of the data quality described for this project will be documented and filed 
25 along with the data in the project file. 

26 A2.3.1 Assessments and Response Action 

27 The Fluor Hanford Compliance and Quality Programs group may conduct random surveillance 
28 and assessments to verify compliance with the requirements outlined in this SAP, project work 
29 packages, the project quality management plan, procedures, and regulatory requirements. 

30 Deficiencies identified by these assessments will be reported in accordance with existing 
31 programmatic requirements. The central quality-assurance group coordinates the corrective 
32 actions/deficiencies in accordance with the Project Hanford Management Contractor Quality 
33 Assurance Program. When appropriate, corrective actions will be taken by the task lead. 

34 A2.3.2 Reports to Management 

35 Management will be made aware of all deficiencies identified by self-assessments. Identified 
36 deficiencies will be reported to the Project Waste Site Remediation Manager, as appropriate. 
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I A2.3.3 Changes in Workscope 

2 Changes to the workscope detailed in the SAP may be required because of unexpected field 
3 conditions, new information, health and safety concerns, or other anomalies. Minor changes that 
4 have no adverse effect on the DQOs or project schedule can be made in the field with the 
5 approval of the project manager or assigned task lead and then documented in the daily field 
6 logbook and/or field summary reports. Changes that affect the DQOs will require concurrence 
7 by RL and the lead regulatory agency and can be documented through unit managers' meetings. 
8 Alternatively, if substantial changes are required, this SAP can be revised and reissued, requiring 
9 RL and regulator approval. 

10 A2.4 DATA VERIFICATION, VALIDATION, AND 
11 USABILITY 

12 A2.4.1 Data Review, Verification, and Validation 

13 Data review and verification activities include checking completeness of laboratory analytical 
14 data packages (e.g., laboratory QC documentation is complete, all data results are present, data 
15 narrative summary is complete, all report pages are present). Data verification is defined as 
16 confirming that the required deliverables have been provided, comparing requested versus 
17 reported analyses, and identifying any transcription errors. Data validation is defined as the 
18 evaluation and qualification of results based on holding time, method blanks, matrix spikes, 
19 laboratory control samples, laboratory duplicates, and chemical and tracer recoveries, as 
20 appropriate to the methods used. No other validation or calculation checks will be performed. 

21 A2.4.2 Verification and Validation Methods 

22 Verification activities will be completed by qualified Soil and Groundwater Remediation Project 
23 Sample and Data Management personnel. Validation will be performed on completed data 
24 packages by qualified Soil and Groundwater Remediation Project Sample and Data Management 
25 personnel or by a qualified independent contractor. Validation requirements identified in this 
26 section are consistent with Level C validation, as defined in data-validation procedures. Level C 
27 data validation as defined in the contractor's validation procedures, which are based on EPA 
28 functional guidelines (Bleyler, 1988a, Laboratory Data Validation Functional Guidelines for 
29 Evaluating Jnorganics Analyses; Bleyler, 1988b, Laboratory Data Validation Functional 
30 Guidelines for Evaluating Organics Analyses), will be performed on at least 5 percent of all data. 
31 The goal is to cover the various analyte groups and matrices during the validation. When 
32 outliers or illogical results are identified in the data-quality assessment, additional data validation 
33 will be performed. The additional validation will be up to 5 percent of the statistical outliers 
34 and/or illogical data. The additional validation will begin with Level C and may increase to 
35 Levels D and E as needed to ensure that the data are usable. Note that Level C validation is a 
36 review of the QC data, while Levels D and E include review of calibration data and calculations 
37 of representative samples from the dataset. All data validation will be documented in data-
38 validation reports. With the exception of "R" qualified or rejected data, all data will be used. No 
39 validation will be performed for physical data. 
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1 A2.4.3 Reconciliation with User Requirements 

2 The data quality-assessment process compares completed fie]d-sampling activities to those 
3 proposed in corresponding sampling documents, and provides an evaluation of the resulting data. 
4 The purpose of the data evaluation is to determine if quantitative data are of the correct type and 
5 are of adequate quality and quantity to meet the project DQOs. EP N240/B-06/002, Data 
6 Quality Assessment: A Reviewers Guide, EPA QNG-9R, identifies five steps for evaluating the 
7 data generated from this project, as summarized below. 

8 Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of 
9 the sampling and analytical requirements outlined in the project-specific DQO workbook 

10 and SAP. 

11 Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the 
12 actual quality assurance/QC achieved (e.g., detection limits, precision, accuracy) and the 
13 requirements determined during the DQO. Any significant deviations will be documented. 
14 Basic statistics will be calculated from the analytical data at this point, including an evaluation of 
15 the distribution of the data. 

16 Step 3. Select the Statistical Test. Using the data evaluated in Step 2, select an appropriate 
17 statistical hypothesis test and justify the selection of this test. 

18 Step 4. Verify the Assumptions. Assess the validity of the data analyses by determining if the 
19 data support the underlying assumptions necessary for the analyses or if the data set must be 
20 modified (e.g., transposed, augmented with additional data) before further analysis. If one or 
21 more assumptions are questioned, return to Step 3. 

22 Step 5. Draw Conclusions from the Data. The statistical hypothesis test is applied in this step 
23 (if applicable to the sample design). If the statistical hypothesis test rejects the null hypothesis, 
24 the data should be analyzed further. If the statistical test fails to reject the null hypothesis, the 
25 overall performance of the sampling design should be evaluated by performing a statistical 
26 power calculation to assess the adequacy of the sampling design. 

27 
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1 A3.0 FIELD-SAMPLING PLAN 

2 A3.1 SAMPLING OBJECTIVES 

3 The primary objective of the field-sampling plan is to identify and describe sampling- and 
4 field-measurement activities that will be conducted to resolve the DRs (identified in 
5 Chapter A2.0). The field-sampling plan describes pertinent elements of the sampling program. 
6 Sample methods, procedures, locations, and frequencies are identified in this section. 

7 This plan specifies a variety of field-sampling methods. The combination of methods that will 
8 be used are specified for both the interior of the pipelines and the surrounding soil. Initially, 
9 surface radiological surveys and surface geophysical surveys will be conducted at any location 

10 where an intrusive activity will performed. Surface geophysical surveys will be performed to 
11 identify subsurface anomalies, locate underground piping, and assist in determining the exact 
12 locations for subsurface sampling. 

13 Installation of small-diameter casing using direct-push equipment will be used for vadose-zone 
14 investigations to facilitate in situ radiological-logging measurements and for collection of 
15 discrete soil samples. Down-hole logging for gamma-emitting radionuclides, plutonium, and 
16 moisture content will be perfonned before soil samples are collected. Soil samples will be 
1 7 collected in a separate direct-push hole at specified depths from the vadose zone for field 
18 screening (Table A-15) and full-suite laboratory analysis (Tables A-6 and A-7). A split-spoon 
19 sampler or soil liner will be the primary sampling device used to collect soil samples. The 
20 following subsections describe the specific methodologies used at each location included in this 
21 SAP. The planned sampling locations are shown in Figures A-5 through A-20. Sampling design 
22 features are discussed in Chapter A2.0 and summarized in Table A-12. 

23 Problems with accessing the interior of pipelines, direct-push installations, sample collection, 
24 sample custody, or data acquisition that affect the quality of data or impair the ability to acquire 
25 data because of failure to meet contract requirements, or failure to follow procedures, will be 
26 documented. When a problem is encountered with performing field measurements or conducting 
27 sampling, cognizant field personnel will communicate the problem to the task lead for evaluation 
28 and resolution. 

29 A3.2 CHARACTERIZATION APPROACH 

30 The following discussion outlines the approach that will be used to optimize data collection and 
31 determine which samples will be selected for laboratory analyses. The investigation of the 
32 pipelines and collection of data will completed using a systematic sequence of steps. Data 
33 results will be reviewed at selected points in the process to determine the subsequent actions to 
34 be taken. Integration of the activities associated with collection of data and samples in the 
35 interior of the pipelines and in the surrounding soil is included in this approach. Following this 
36 overview of the characterization approach, descriptions of the various data-collection activities is 
37 provided in subsequent sections. A description of the data-collection steps is presented below. 
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1 Site Investigation Steps 

2 1. Conduct surface geophysical surveys at the proposed pipeline-investigation location if 
3 needed to verify the position and burial depth of the pipeline and documented buried 
4 utilities. These surveys also will determine whether undocumented buried utilities or 
5 subsurface geophysical anomalies are present in the immediate area. Approximate 
6 sample locations are shown in Figures A-5 through A-20 and described in Table A-12. 

7 2. Identify and stake the locations adjacent to the buried pipeline where the direct-push 
8 installations will occur. All pipeline locations where intrusive activities will be 
9 conducted will have two direct-push installations completed. The direct-push locations 

10 will be positioned as close to the pipeline as possible, with a lateral distance not to exceed 
11 3.0 m (10 ft) away from each side of the pipeline. Specific conditions such as interfering 
12 buried utilities or high-exposure hazards may warrant adjusting locations in some 
13 instances. 

14 3. Geophysical logging will be conducted at each direct-push location. The logging suite 
15 will consist of gross gamma, spectral gamma, passive neutron, and active neutron. 
16 Logging results should be reviewed before any subsequent activities are initiated. 
17 Radiological-logging data will be used for several purposes depending on the location: 

18 • At pipeline locations requiring excavation to gain access for interior pipe 
19 sampling, logging results should be reviewed before excavating soil and exposing 
20 pipelines for collection of interior samples. Dose and radiological levels 
21 determined by logging will be reviewed to determine potential worker level of 
22 protection, site controls, and waste-handling requirements. Alternate sampling 
23 locations can be used if existing site conditions restrict proposed subsequent 
24 activities 

25 • At pipeline locations identified for soil sampling, logging results will provide 
26 information on the vertical distribution of radionuclide activity and concentration 
27 data for major gamma-emitter radionuclides (e.g., Cs-137) within proposed 
28 sample intervals. These results will be used in determining the sample interval to 
29 be selected for laboratory analysis. Dose and radiological levels obtained by 
30 logging will be reviewed to determine potential worker level of protection, site 
31 controls, and waste-handling requirements. Alternate sampling locations can be 
32 used if existing site conditions restrict proposed subsequent activities. 

33 4. Conduct soil sampling at designated locations along the pipeline. A direct-push dual-tube 
34 sampling system will be used to collect samples from designated intervals. Soil sample 
35 material will be used primarily to conduct field-screening analyses. Target constituents 
36 or classes of compounds (e.g., nitrate, mercury, polyaromatic hydrocarbons, PCBs, 
37 hydrocarbons, VOCs) identified for field screening are based on available process 
38 information and analytical results (if available) for the pipeline and the disposal site 
39 connected to the pipeline. All designated sample intervals will have samples analyzed by 
40 field-screening techniques. At a minimum, one sample per sampling location will be 
41 used for laboratory analyses. Field-screening results will be used to select the sample 
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1 interval for laboratory analysis. The sample interval with the overall largest number of 
2 positive detections by field screening at the highest levels will be used for laboratory 
3 analysis of COPCs. Based on the results of field screening and as directed by the 
4 remediation task lead or designated field personnel, additional samples may be obtained 
5 for laboratory analysis. 

6 5. Perform interior-pipeline sample collection at locations that do not require excavation for 
7 access. Initially, locations with easier access, such as manholes and sampler pits, will be 
8 evaluated. Limited sampling material (sediment, sludge, or scale) may be available. If 
9 sufficient material is available for using field-screening test kits and laboratory analysis, 

10 both will be performed. If not, only instrument screening will be conducted 
11 (i.e., radiological meters and organic vapor analyzers). If radiological-screening levels 
12 (gamma, beta, and/or alpha) are greater than three times background (a screening level 
13 that is generally indicative of radiological contamination), available sample material will 
14 be allocated to radiological constituents. In the second tier of screening assessment, if 
15 V OC screening results are greater than 1 ppm ( a screening level used for worker 
16 protection in the breathing zone that often is indicative VOC contamination) as measured 
17 with a hand-held organic vapor anaylzer, additional material will be used for analysis of 
18 organic constituents (VOCs, SVOCs, and other organics). If VOC levels are less than 
19 1 ppm, available sample material will be used for inorganic analysis ( e.g., metals, 
20 nitrates). 

21 6. Pipelines requiring excavation to gain access for interior sample collection will be 
22 investigated last. These locations potentially pose the greatest logistical concerns. 
23 Test-pit excavations to expose the pipe section may involve using sloping, shoring, or 
24 trench boxes. The specific configuration of pipe location and anticipated hazards will be 
25 considered in the selected technique. Excavated soil will be field screened with 
26 radiological instrumentation and an organic vapor analyzer during the removal process to 
27 determine if contamination is present. Additional field screening analyses may be 
28 performed (e.g., using test kits) based on results of instrument screening and visual 
29 observations (e.g., soil discoloration or staining). 

30 7. Initially, exposed pipelines may be screened remotely to determine radiological activity, 
31 with instrumentation attached to equipment and configured in a manner to limit worker 
32 exposure. Liquid waste could be present inside pipelines at some locations selected for 
33 sampling. An opening in the top of the exposed pipe will be completed to assess whether 
34 liquid is present before the pipe sections are removed. A plan for handling released 
35 liquids, including a notification to regulatory authorities within 24 hours, will be 
36 developed before the field program is implemented. Pipe sampling may need to be 
37 conducted outside of the excavation to limit worker risks during this operation. A section 
38 or sections of pipe, not to exceed a total length of approximately 3.0 m (10 ft), will be 
39 removed from the excavation and accessed to acquire sample material. This 
40 sample-collection process will be modified as needed to accommodate logistical or 
41 hazard restrictions and to ensure the safety of personnel involved with the task. When 
42 limited sample material is available, the process described in Step 5 will be followed. 
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1 A3.3 FIELD INVESTIGATIONS 

2 Planned field investigations include both surface and subsurface evaluations. Surface 
3 measurements will include radiation and geophysical surveys. Subsurface investigations include 
4 using direct-push installations to conduct geophysical logging and soil-sample collection. 
5 Test-pit excavations will be completed to expose buried pipelines. A description of these 
6 activities is provided below. 

7 A3.3.1 Surface Measurements 

8 Surface measurements include surface radiation surveys and surface geophysical surveys. 

9 A3.3.1.1 Surface Radiation Surveys 

10 A surface radiation survey will be performed at each pipeline location to be investigated to 
11 document existing surface conditions. This information will be used in preparing the supporting 
12 health and safety documents and in finalizing sample-point locations. The surface radiation 
13 surveys will be conducted by qualified radiological control technicians in accordance with 
14 applicable procedures. A survey report will be prepared for each site. Surveys will be performed 
15 in accordance with applicable approved procedures. A survey will be performed at the 
16 conclusion of field work at each sampling site to ensure that sampling activities have not 
17 contributed to surface contamination. 

18 A3.3.1.2 Surface Geophysical Surveys 

19 Surface geophysical surveys will be used to verify the location of pipelines, other underground 
20 utilities, and subsurface anomalies. The survey results also will be used to determine the exact 
21 location for direct-push logging and soil sampling. Subsurface anomalies indicative of liquid 
22 releases will be delineated. Two different geophysical-survey techniques will be used: 
23 ground-penetrating radar and electromagnetic induction. 

24 A3.3.2 Subsurface Measurements-Direct-Push 
25 Logging 

26 Direct-push single-wall casing will be installed using the GeoProbe 54003 hydraulic ram system 
27 (or other comparable equipment) at selected locations to provide access for geophysical logging 
28 probes. Small-diameter gross-gamma, spectral-gamma, passive-neutron, and active-neutron 
29 logging probes (Table A-8) will be used to detect the presence of radiological contamination and 
30 support development of radiological-contamination profiles. Decontamination of the sampling 
31 equipment will be performed between each soil-probe location logging. Decontamination 
32 procedures will be conducted in accordance with current Hanford Site field operating 

3 GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas. 
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1 procedures. Vertical casing will be installed up to 25 ft below ground surface (bgs). Soil 
2 conditions may limit the ability of the direct push to reach the desired depth. Several attempts 
3 will be made to drive the casing to the target depth by relocating to adjacent locations in the 
4 immediate area. If unsuccessful, one of the designated alternate locations will be used (see 
5 Tables A-12 and A-14). Detectors will be lowered to the total depth of the push rods to measure 
6 in situ levels of potential radioactive contaminants including detection of elevated neutron 
7 activity, characteristic of the presence of alpha constituents (e.g. , transuranic radionuclides). 
8 Radiological contaminant profiles will be plotted for each location and used to determine regions 
9 of potential contamination. The radiological data also will support the selection of sample 

10 intervals for laboratory analyses. 

11 The direct-push installations will be decommissioned upon completion of the data-collection 
12 activities in accordance with the requirements discussed in WAC 173-160, "Minimum Standards 
13 for Construction and Maintenance of Wells." If a variance(s) is required, approval will be 
14 obtained from Ecology for comparable alternative specifications. All installations that are 
15 decommissioned shall have a continuous seal and be constructed to prevent/eliminate 
16 preferential pathways for contamination. Before installation, applicable requirements in 
17 WAC 173-160-420, "What are the General Construction Requirements for Resource Protection 
18 Wells?," concerning a notice of intent to construct or decommission, will be met. 

19 A3.3.3 Direct-Push Soil Sampling 

20 A duel tube sampling system (GeoProbe 5400 hydraulic ram equipment or other comparable 
21 equipment) will be used to facilitate (provide access for) sample collection with small-diameter, 
22 split-spoon, or soil-liner samplers. The dual-tube system permits driving the outer casing rods to 
23 a specified depth and collecting a discrete sample interval. Four sample intervals are designated 
24 for collection of sample material. Soil samples will be collected from the following intervals: 
25 1.5 to 3.0 m (5 to 10 ft) bgs, 3.0 to 4.6 m (10 to 15 ft) bgs, 4.6 to 6.1 m (15 to 20 ft) bgs, and 
26 6.1 to 7.6 m (20 to 25 ft) bgs. The sampling intervals were selected to encompass potential leak 
27 locations directly above, lateral to, and below the pipeline. Most pipelines have a burial depth of 
28 approximately 4.6 to 6.1 m (15 to 20 ft) bgs. A 1.5 m (5-ft) sample interval should provide 
29 sufficient material for the analyses. If engineering drawings and/or geophysical data indicate 
30 that a pipeline being investigated is buried deeper than 6.1 m (20 ft), the sample intervals will be 
31 shifted downward so that sample material is collected above, lateral to, and below the pipeline. 

32 The soil samples will be collected in a split-spoon or soil-liner sampler. The outer casing will be 
33 driven to the top of the desired depth interval with the solid drive tip in place. The drive tip then 
34 will be removed and the sampler will be driven to the bottom of the interval to obtain the sample 
35 material. Depending on the sampler length, multiple pushes may be needed to complete the 
36 collection of soil in each 1.5 m (5-ft) interval. If poor recovery occurs and additional material is 
37 required for analysis of CO PCs from the selected depth interval, installation of an adjacent drive 
38 probe may be required. If sufficient sampling material cannot be obtained at the location, one of 
39 the designated alternate sampling locations will be used. Decontaminated sampling equipment 
40 will be used for each soil-probe location. 
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1 Except for the VOC samples, soil will be transferred to a decontaminated, stainless-steel mixing 
2 bowl, homogenized, then containerized as required in the sampling procedure. Material obtained 
3 for use in laboratory analyses of VOCs will be collected as a discrete sample. This sample 
4 material will be taken from the middle of each sample interval. The analytes of interest for the 
5 Phase 1 sampling are presented in Tables A-6 and A-7. 

6 The IDW generated during this activity will be handled according to the procedures listed in 
7 Chapter A5.0 and the waste control plan (to be prepared/approved before the start of field 
8 activities). 

9 The direct-push installations will be decommissioned upon completion of the data-collection 
10 activities in accordance with the requirements discussed in WAC 173-160. If a variance(s) is 
11 required, approval will be obtained from Ecology for comparable alternative specifications. All 
12 installations that are decommissioned shall have a continuous seal and be constructed to 
13 prevent/eliminate preferential pathways for contamination. Before installation, applicable 
14 requirements in WAC 173-160-420, concerning a notice of intent to construct or decommission, 
15 will be met. 

16 A3.3.4 Soil Field Screening 

17 Field screening will be performed on all soil samples. Screening techniques include using 
18 handheld radiological instruments to measure dose and count rates. Screening for alpha, 
19 beta/gamma, and gamma levels will be conducted. Potential radiological-screening instruments 
20 are listed in Table A-8 with their respective detection limits. Gamma measurements can be 
21 converted to equivalent concentrations of Cs-137 when spectral data are collected (using a 
22 multichannel analyzer). Soil-vapor measurements will be taken with an organic vapor analyzer 
23 to measure concentrations of VOCs. A simple headspace analysis will be performed by placing 
24 sample material in a sealed mason jar (approximately½ full) for approximately 30 minutes and 
25 allowed to reach room temperature (or higher). The top of the jar will be covered with a sheet of 
26 aluminum foil and a lid. To make the measurement, gases in the headspace will be withdrawn 
27 and analyzed using an organic vapor analyzer, and the VOC levels will be recorded. 
28 Immunoassay and/or colorimetric tests can be performed for a number of constituents. 
29 Nonradiological field-screening tests are listed in Table A-9. Table A-15 indicates those 
30 field-screening analyses to be performed at each pipeline sampling location. 

31 The radiological control technician or other qualified personnel will field screen all soil samples 
32 and cuttings from the samplers for evidence of radioactive contamination. The radiological 
33 control technician will record all field measurements, noting the depth of the sample and the 
34 instrument reading. 

35 Before driving casing or excavating, a local-area background reading will be taken using the 
36 field-screening instruments at a site to be selected in the field. Field screening will be used to 
37 provide real-time information on contaminant levels and assist in selecting samples for 
38 laboratory analysis. Field-screening data also will be used in determining sample shipping 
39 requirements and to support worker health and safety monitoring. 

A3-6 



DOE/RL-2002-14 REV 1 

1 Field-screening instruments will be used, maintained, decontaminated (if applicable), and 
2 calibrated ( or calibration verified) in accordance with the manufacturer's specifications and other 
3 approved procedures. Specific instrumentation information and field-screening results are 
4 recorded by the radiological control technician or other qualified personnel. The field geologist 
5 also will record field-screening results on the Field Activity Report form. Results are 
6 documented in the waste-site characterization summary report prepared by the field geologist. 

7 A3.3.5 Test-Pit Excavations 

8 The test-pit excavations will be used to expose and gain access to buried pipelines at selected 
9 locations. Test-pit excavations will be completed in a manner that minimizes dust generation. 

10 To minimize dust during backhoe operations, water will be sprayed on the site before and during 
11 the activity. This contamination-control measure is necessary to prevent the release of 
12 contamination to the air and to stabilized areas within the site boundary. If visible emissions 
13 cannot be controlled, the activity will be postponed. Waste generated during this activity will be 
14 handled according to procedures described for the use of test pits and in the waste control plan 
15 (to be prepared). 

16 A3.3.6 Preshipment Sample Screening 

17 A representative portion of each sample will be shipped to the Waste Sampling and 
18 Characterization Facility or other suitable onsite laboratory for total-activity analysis before it is 
19 shipped. Total radiological activities or other analysis as required by the shipping subject-matter 
20 expert will be used for sample-shipping characterization. Samples that slightly exceed the offsite 
21 laboratory criterion may be reduced in volume to reduce total activity and allow offsite shipment. 
22 Onsite and offsite laboratories will be identified before field activities are initiated and will be 
23 mutually acceptable to the Fluor Hanford Sample and Data Management organization and the 
24 task lead. 

25 A3.4 SURVEYING 

26 The location of all direct-push installations and interior-pipeline sampling locations will be 
27 surveyed after sampling and site-reclamation activities are completed. Data will be recorded in 
28 NAVD88, North American Vertical Datum of 1988, and the Washington State Plane (South 
29 Zone) NAD83, North American Datum of 1983, with the 1991 adjustment for horizontal 
30 coordinates. All survey data will be recorded in meters and feet. Global Positioning System 
31 survey instrumentation will be used. 
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1 A3.5 WASTE-MANAGEMENT SAMPLING 

2 A waste-designation DQO process will be performed immediately before the characterization 
3 activities, to ensure that the proper information is collected during the field sampling to support 
4 the designation of all project IDW. Any additional sampling requirements or analytes needed to 
5 support waste-designation activities will be identified and implemented through the 
6 waste-designation DQO summary report that will be prepared at that time. 

7 
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1 A4.0 HEAL TH AND SAFETY 

2 All field operations will be performed in accordance with health and safety requirements and 
3 procedures. In addition, documentation will be prepared that will further control site operations. 
4 This documentation will consist of an activity hazard analysis, a site-specific health and safety 
5 plan, and applicable work permits. Work will be performed in accordance with these 
6 site-specific health and safety plans and applicable work permits. The sampling procedures and 
7 associated activities will take into consideration exposure-reduction and contamination-control 
8 techniques that will minimize the sampling team's exposure. 

9 
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1 A5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

2 The IDW generated by characterization activities will be managed in accordance with existing 
3 approved Fluor Hanford waste-management documents that identify the requirements and 
4 responsibilities for containment, labeling, and tracking of IDW. Procedures have been prepared 
5 to implement the requirements found in Ecology et al. 1995, "Strategy for Management of 
6 Investigation Derived Waste." Management of IDW, minimization practices, and the waste 
7 types applicableto 200-IS-1 OU waste control will be described in the waste control plan. 

8 Unused samples and associated laboratory waste from offsite laboratory analysis will be 
9 dispositioned in accordance with the laboratory contract, which in most cases will allow the 

IO laboratory to dispose of this material. Unused sample material from onsite laboratories will be 
11 returned to the project for disposal. 

12 A waste-designation DQO process will be completed before characterization activities are 
13 initiated, to ensure that information necessary to support designation of all project IDW is 
14 collected during the field activities. During the IDW DQO activities, any listed waste issues will 
15 be resolved. Additional sampling or analysis required to support designation activities will be 
16 identified in the waste-designation DQO summary report. 

17 
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wa,te disposal sites. The 216-B-46 Crib was. elected as a disposal waste site that would have received the same process waste stream that 
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(cont) PLI: C 

200-E-162- other YOCs NR VOCs (including acetone. otherVOCs ND C 
PL2 (conl) beru.cne. MEK. MIBK. and t 

trichloroethane) 
~ 

f 
• 2 200 E/ 200-E- l27 216-A-25 Am-241 3 Am -24 1 <I Am-241 I 

t· 

• PUREX 
Pu-240 9 Pu-239/240 <I Pu-239/240 C 

I C 

°' t• 
Pu-239 29 I 

U-238 4 U-238 ND or 4 

<background ;; 
r 

Cs-137 7,263 Cs- 137 7.180 Cs-137 ., 

Sr-90 183 Sr-90 59 

H-3 875 H-3 ND or 
<background 

U total 12,193 U total NO or 
<background 

chromium 5 chromium chromium 24 Hex Cr 

nitrate 163,958 nitrates nitrate 500 nitrates 

ammonia 5 ammonia ammonia as N 77 

PCBs NR PCBs ND 
TBP 0 TBP 

other SVOCs NR SVOCs (including other SVOCs (bis(2- NDro 1.8 PAHs 
benzo(a)anthracene, e1hylhexyl)ph1halate. 
benzo(oJpyrene. and dibutyl -ben,Jphthalate, 
benzo(ghi)perylene) ch.loromet hane. 

diethylphthalate, and di -n-
butylphthalate) 



Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages) 

carbon let 2,199 

other VOCs NR VOCs ( including acetone, voes ( including acetone. ND to<I voes 
benz.ene. butanol, MEK. 2-butanone. 
MIBK. TCA. trichloroethane. chloromethane. met hylene 
and tetrachloroethylene) c hloride. toluene. xy lenes. 

and I, 1.2-trichlorethane) 

2 200 EJ 200-E-112 216-B-2-2 Am-241 12 Am-24 1 Am-241 
B Plant 

Pu-240 5 Pu-239/240 < I Pu-239/240 

Pu -239 19 

lJ-238 2.788 U-238 ND or 
<background u 

Cs -137 402 Cs-137 721 Cs- D7 C 
t:n 

Sr-90 134 Sr-90 12, IO0 
.._ 
:;;o 

H-3 99 H-3 ND or r 
• I 

<background 1-J 

• C 
I U total 20,132 U rota! ND or 

C 
-.) N 

<background I 

chromium chromium chromium 
~ 

1,409 ND or 

~ <background 

Hg 279 Hg Ilg <I Hg < ...... 
nitrate 293,537 nitrates nitrate 3JO nitrates 

anunonia 75 ammonia ammonia ND or 
<background 

.PCBs NR Aroclor-1260 9 PCBs 

NPH 37,548 NPH HC' 
(kerosene) 

TBP 0 TBP ND 

olherSVOCs NR SVOCs ND to 2 PAiis 
(bcnzo(a)anthracenc. 
benzo(a)pyrene. 
benw(ghi)pery lenc, 
benw(b)nuoranthene. 
benzo(k)perylene; others) 

carbon tel 4,676 
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-=--=_,.._,,.,.......,-,,.,-..,.. .,...-,..,..,....,....,....,...-.,....,....,....,...-.-,---,,.,...,,.,.,.,..,,-.,....,...,--, 

other VOCs NR voes (including acetone. voes (acetone methylene NDto<I voes 
benzene. MEK. MIBK. and chloride) 
trichloroethane) 

2 2<XJ FJ 200-E-l 13 216-A-30 Arn-241 () no data no data 
PUREX 

Pu-240 11 Pu -239/240 

Pu -239 31 

U-238 656 

Cs-137 3 Cs-137 

Sr-90 

H-3 <I C 
U total <I C 

Q 
chromium 6,045 Hex Cr 

F nitrate 208,226 nitrates nitnd.es • I 
t-• ammonia <l ammonia C 

I C 
00 PCBs NR t·, 

I 

TBP 0 TBP .j:: 

other SVOCs NR SVOCs (including PAHs ::. 
ti 

beuzo{ a)anthracene, < 
bem:o(a)pyrene. and 
benzo(ghiJpcrylcne) 

caJbon let 0 

other VOCs NR VOCs (including butanol, voes 
MEK, Ml.BK. TCA, 
trichloroethane. and 
tetrachlorocthylene) 



2 2(Xl WI 
T Plant 

200-W-79 216-T-36 Am-24 1 

Pu -240 

Pu-239 

U-238 

Cs-137 

Sr-90 

H-3 

U total 

chromium 

nitrate 

ammonia 

PCBs 

TBP 

carbon tel 

other VOCs 

0 

6 

17 

172 

< I 

< I 

0 

0 

212 

4,953 

0 

NR 

0 

0 

NR 

chro1uium 

nitrates 

ammonia 

YOCs ( including acetone, 
benzene, butanol. Mf:: K. 
MIBK, methylene chloride. 
toluene, and trichloroethane) 

no data no data 

Pu -239/240 

Cs- 137 

llex Cr 
C 

nitrates C 
tr .._ 

~ 
I 

1....: 
C 
C 
t-...: 
I 

voes 
+=> 
~ 
tr 
< 
....... 
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200-E-187 216-A-29 Am-241 

Pu-240 

Pu-239 

U-238 

Sr-90 

H-3 

U total, 

chromium 

Cr •5 

Hg 

nitrate 

ammonia 

PCBs 

TBP 
other SVOCs 

carbon tct 

other VOCs 

no data 

nitrates 

ammonia 

TBP 

SVOCs (including 
benw(a)anthraeenc, 
benzo(a)pyrene. and 
benzo( ghi )perylene) 

VOCs ( including butanol , 
MEK, MIBK, TCA. 
trichloroethane, and 
t.etraehloroethylene) 

.,,,,.,-:-.:-,,...,....-,---,-..,,.,..-,-....,..,...,....-,---,-,..--,,r,,--------,7:::-.,---,---, 

Arn-241 

Pu-239/240 

U-238 

Cs- 137 

Si-90 

H-3 

U Iota] 

chromium 

Cr ' 6 

Hg 

nitrate as N 

ammonia 

Arnclor- 1254 

TBP 

SVOCs 
(benzo(a)anthraeene, 
benzo(a)pyrene, 
benzo(b}lluoranthenc; 
others) 

carbon tef 

voes 
(tetrachloroethylene: 
others/ 

145 

667 

ND or 
<background 

98 

<l 

7 

ND or 
<background 

37 

9 

5 

210 

34 

9 

< I 

ND to <I 

ND 

trichloroethylene 
< I; others' 

Am-241 

Pu -239/240 

Cs- l'.17 

Hex Cr 

Hg 

nitrates 

PCBs 

PAIis 

VO(:s 

C 
C 
t 
:, 
r 
I 

" C 
C ,, 
I 
~ 

+ 
F, 
< 
~ 
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Table A TT-2. Summary of Data Indicating Primary Constituents for Field Screening. ( 14 Pages) 

Pipeline A~ticlated 
Primary Inventor)' .,. ~ Chemical Constituents ln Waste • Primary Constituentf Detected in Samples 

· Constituents Sent iii Waste •~ · , Stteaht (Bitsed on Polot-oC-Orlg,ib Pi$ces., Collected al Liquid ,\i aste bislk'sfil Site 
Number .; Waste Site ~ ; , · Site (StMs bata)• . . ~.. 0 ' ,. tit, l ' . t ' JR~medi_ai Jnv~tig~!!dn ot, Ol11~r ~t1W ~. " 

(P,L) 
p 

Nufuber ' 
, ;1D;~ L _ ~ ns, :~;·lt:, .~,)1~\ ... ·;« -h 

.;/ ,, :i'.,,;, , ' ,.' , 't 
;:i,r kg \)r Ci~, ·,;;:,\' .~. ' t ' :t <';:' Silli' , tN1,~ ·A':t); "t . t'lli f" l ,tr mgtkg qr p(;;i/g ' ~• , ,eijf1ed "· . ons •,., en . . ,!JI .,. !':!' ,.. ,, ·· Constituen , . I-' . 

C', , , pee ""· ,, 

200-E-188 2 16-B-63 Am-241 < I Arn-241 < I 

Pu-240 0 

Pu-239 < I 

U-238 < l U-238' ND or 
<background 

Cs- 137 < I Cs- 137 4 

Sr-90 <I Sr-90 30 

H-3 130 

U total 178 U total ND or 
<background 

chromium 14 chromium chromium 22 

nitrate 3, 137 nitrates nitrate as N 188 

a1runonia 0 ammonia ammonia ND 

PCBs NR Aroclor- 1254 < I 

NPH 387 NPH NPH ND 
(kerosene) 

TBP 0 TBP NO 

carbon tet () rnrbon t.et ND 

other VOCs NR VOCs (including acetone, VOCs (acetone. benzene, ND to < I 
ben1ene, MEK. MIBK. and rnerhylene chloride, 
lrichloroethane) toluene; ot hers ) 

target 
Constituents 

for Field 
, Screefilbgd 
• ,::-f,: 

Am-24 1 

Cs- 137 

He-' Cr 

nitrates 

PCRs 

voes 

t: 
C 
rr 

~ 
t 

1..; 
C 
C 
1--.: 

I 
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3 200 W/ 200-W- 157 216-S-IO Am-241 53 
S Pln111 

Pu-240 5 

Pu-239 15 

U-238 512 

Cs- 137 35 

Sr-90 <I 

H-3 3 

U total I 

chromium 2.981 chromates 

Cr +6 NR 

Hg 120 

nitr:11e 45.361 nitrntes 

ainmon.ia <I ammoni.a 

PCBs NR 

TBP 0 

other SVOCs NR 

carbon tei 0 

other VOCs NR 

Hg 

TBP 

VOCs (including benzene and 
trichloroethane) 

·. PH~. Constimepti Deitded iii Saiitplij :a 

Collei:tiil at Llqilld \:Yaste Disposal Sae 
(lteinwiai :lt:tv.!'5tl~tion or Oilier tiaiat 
; ,. C:,ns_til~terd ½, nig/kg.O~pt:1/g ·· 

Arn-241 

Pu -239/240 

U-238 

Cs- 137 

Sr-90 

lJ total 

chromium 

Cr..<, 

Hg 

Nitrate as N 

ammonia 

Aroclor- 1254 

TBP 

SVOCs (ucenaphlhene. 
anthracene, 
henzo(a)antl1racene, 
benzo(a)pyrene. 
benzo(b)fluornnthene; 
benzo(gh i )perylene. 
benzo(k)fluoranthene. 
chryscne, lluorenc, 
di benzla,hJantluacene. 
phenanlhrene: others) 

carbon tet 

VOCs (acetone. methylene 
chloride; others) 

<I 

3 

NDo.r 
<background 

9 

<I 

ND or 
<background 

815 

14 

4 

18.2 

ND or 
<background 

4 

ND 

ND to <l 

NIJ 

NO to <I 

\, Ttlr~tt 
Constituents 

Cur Field 
· Scr~i\lngd 

Am-24 1 

Pu -239/240 

Cs-137 

Hex Cr 

Hg 

nit.rates 

PCBs 

PAHs 

voes 

C 
( 
t 
~ r 

I 
I' 
C: 
C: 
t, 
I ... 

< 
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:r -~1 d-~-wcy . mw~• · Primary dlnsHffien~ .fletecled iii $nmpies •·., 

It' }, ii: '·.,~~ . fuimts 'Sent to Waste -~ d Pt>int~f-0.ii .,, ;t C~Uec~~ at tJ~:-f~;~tJlsposal.~lte·: · ~ Bl.ii i ' -· · l uirllitt. i($IMS bata • _•i:. • · ~!lp"'Jbi !liepjedial)n·.. . ,,., orQ!~er Wti~f;''., if.'. . ,(;.' J~• Faitln > - ',' ' ' •-,· · ) ,. ·'" ,,, 

I·" ·:·~ . ffieGP';B, ~· : !'i.~rJi>r1f .iMif'.Ft susm ~·
1 

,;.,, c·' "'uf'•>·t·"'J:ii:t ~~- l i,cv ,,,;- · 
, _,\J;}j). ';~!}\; ';<11/! . :> tJt· ·_.,:' !«',..,. ""'" • A• \, -om,_. ue~ •: ,•0.~ .. , .9~ . '.Lt •;:· 
4 200W/ 200-W-173 216-T-33 Arn-241 <I Am-241 2 

T Plant Pu -240 <I .Pu-239/240 63 

Pu-239 2 

U-238 60 U-238 ND or 
<background 

Cs-137 <I Cs- 137 33 

Sr-90 <l Sr-90 49 

H-3 <I H-3 < I 

Utotal <I Utotal ND or 
<background 

chromium 22 chromium chromium 34 

nitrate 1,267 nitrate nitrate 254 

ammonia <I ammonia ammonia ND or 
<background 

PCBs NR Aroclor-1254, -1260 9,4 

0/G NR OIG 842 

TBP 0 TBP ND 

carbon t.et 0 carbon let ND 

other VOCs NR voes (including acetone, VOCs (acelonc) <I 
bemene, MEK, MIBK, and 
trichloroethane) 

4 2(Xl FJ 200-E-194 216-A-32 Am-241 <I no data no data 
PUREX Pu-240 <I 

Pu-239 <I 

U-238 <I 

Cs-137 <l 

Sr-90 <I 

H-3 <I 

U I.Olaf <I 

chromium <I 

nitrate I nitrate 

ammonia <I ammonia 

PCBs NR 

, ". Tilfget ), . 
tl,nsmii~nis 

lotF:iWf~ .. 
J:~r~e!!:, ! 

Am-241 

Pu-2391240 

Cs-137 

Hex Cr 

nitrates 

PCBs 

HC 

voe s 

Am-241 

Pu-239/240 

Cs- 137 

Hex Cr 

nitrates 

t; 
C 
~ 
~ 

I 
1...; 

§ 
t ...; 

I 

-



carbon tel 

other voes 

4 200 E/ 216-A 21 Am-241 
PUREX 

Pu-240 

Pu-239 

> > 
U-238 

Cs-137 
I 

~ 
Sr-90 

H-3 

U total 

chromium 

nitrate 

ammonia 

PeBs 

TBP 

other SVOCs 

carbon tet 

other VOCs 

0 

NR 

5 

I 

5 

195 

60 

6 

0 

49 

0 

320.299 nitrate 

66,324 ammonia 

NR 
0 TBP 

NR 

0 

NR 

SVOCs (including 
benzo(a)anthracene, 
benzo(a)pyrcne. and 
benzo(ghi)peryleneJ 

VOCs (including butanol, 
MEK. MIBK, phenol , TCA, 
1etrachloroethene and 
trichloroethane) 

SVOCs (including 
benzo(a)anthracene, 
benzo(a)p}Tene.and 
benzo(ghi)perylene) 

VOCs (including butanol, 
MEK. MIBK. phenol, TCA, 
tetrachlorocthene and 
trichloroethane) 

no data no data 

PAI-ls 

voes 

Am-241 

Pu-239/240 

Cs- 137 

nitrates 

PAI-ls 

voes 

C 
C 
t .. 
t 
r 
I 

t, 
C 
C 
t­
i ... 
~ 

~ 
-< 
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Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages) 

200-W- 175 216-T-26 Am-241 

Pu -240 3 

Pu -239 _,7 

U-238 <I 

Cs-137 481 

Sr-90 454 

H-3 3 

U total 633 

chromium 1.157 

Cr ,-1, NR 

nitrate 375.26' 

ammonia <I 

fluoride 48.187 

PCBs NR 

TBP 0 

carbon tel 0 

other VOCs NR 

2(Xl-E- l 14 216-8 -461 Am-241 11 

Pu-240 <I 

Pu-239 5 

U-238 <I 

Cs- 137 235 

Sr-90 897 

H-3 42 

Utotal 208 

chromium 1,152 

nitrnle 1,330,702 

ammonia <I 

no data no data 

no data no da1a 

Am -241 

Pu -2:19/240 

U-238 

Cs- 137 

Sr-90 

H-3 

U total 

chromium 

Cr •6 

nitrate as N 

ammonia 

fluoride 

TBP 

carbon tet 

voes (acetone. xylencs; 
others) 

Pu-239/240 

U-238 

Cs-1.37 

Sr-90 

H-3 

U total 

chromium 

n.itratc and NIN as N 

227 

6,320 

21 

47.900 

49,100 

2 ,650 

61 

94 

4 

693 

95 

168 

91 

NO 

NDto < I 

6.94 

364.00()l' 

353,(X)(_)! 

44~ 

5,4701 

Am-241 

Pu-239/240 

Cs-137 

Hex Cr 

nitrates 

voes 

Pu-239/240 

Cs- 137 

Hex Cr 

nitrates 

C 
C m :;a 
r--

1 
l-.l 
C 
C 
N 
I ,_. 

+>-

~ 
< 
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Table ATT-2. Summary of Data Indicating Primary Constituents for Field Screening. (14 Pages) 

B Plant (cont) (cont) 
(COil() 

200 El 200•E-195 216-8-9 
B Plant 

Arodor 1s an expired trademark. 

'RPP-26744. Soil ln1·e11101y Model, Rev. I . 
bSources summarii:ed in Table A TI-3. 

TBP 

carbon tel 

OtherVOCs 

Am-241 

Pu-240 

Pu-239 

U-238 

Cs -137 

Sr-90 

H-3 

U total 

chromium 

nitrnre 

ammonia 

PCBs 

TBP 

carbon tel 

Other voes 

0 

0 

NR 

<I 

<I 

8 

12 

.12 

11 

<I 

0 

641 

170.505 

0 

NR 

0 

() 

NR 

<Except as specifica.lly footnoted, references for these columns are as follows: 

TBP 

no data 

chromium 

nitrates 

ammonia 

voes (including acetone, 
berw.cne. MEK, MIBK. and 
trichloroethane) 

19~ 

no data 

,h I 

'tiitgH 
Constituent!, 

{orFieid 
~ttt:elling4 

.... .:vi 

PAHs 

Am-241 

Pu-239/240 

Cs-137 

Hex er 
ni trates 

voes 

- for 216-Z- I A, DOE/RL-2006-5 I. Draft A. Remedial Investigation Report for the Pluto11ium/Orga11ic-Rich Process Condensate/Process Waste Group Operable Unit: lnc/11des the 200-PW-l. 
200-PW-3, and 200-P\V-6 Opm1ble Units. 

- for 216-A-10 and 216-8 -12, DOE/RL-2004-25 , Remedial illvestigorion Reponfor the 200-PW-2 Ura11i11m-Ricl1 Process Waste Group a11d the. 200-J>W-4 General Process Condensate Group 
Operable Units . 

· for 216-A-25 and 216-B-2-2. DOFJRL-2000-35, 200-CW-I Operable Unit Remedial lnl'esrigatio11 Report. 
- for 216-A-29.J 16-B-6.1,_and 216-S-I 0. DOE/RL-2004- 17, Draft A, Remedial Jnvestigation Report for the 200-CS-/ Chemical Sewer Group Opera/Jle U11ir. 
• for 216-T-33, 216-A-21. and 216-A-32, OOFJRL-2005-62, Drnft A, Remedial /11ve.rtigatio11 Report for the 200-MW-J Miscellarreo11s Waste Group Operable Unit . 
• for 216-T-26, DOFJR L-2002-42, Oraft A. Remedial /11vestigatio11 Repm1 for the 200-TTV- / and 200-1W-2 Operable Units. 

dSee ;'Description of criteria used for presentation of data shown in Table A TI-2" below for explanation of selection process. 

C 
C 
~ 
~ r 
I 

" C 
C 

" I ... 
~ 

~ 
< 
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Table A TT-2. Summary of Data Indicating Primary Constituents for Field Screening. ( 14 Pages) 

'Verified chemicals are directly referenced in a technical manual , process now diagram, or other facility document. 
rsuspected chemicals are referenced in a generic document (documents are listed in Table A TT-3). 
isample results reported are for 216-8-46 (DOF/RL-2002-42. above) . Because of its comple~ operational history, the 200-E- l 14-PL Pipeline has been associated with many liquid-waste disposal sites . 

The 216-B-46 Crib was selected for review of waste-site information associated with this pipeline. 
h111e sample analysis did not include this constituent, but because it was reported in the site inventory, it is selected for field screening. 

Description of crite.ria used for presentation of data shown in Table A TI-2: 

1. Table includes information for pipelines to be sampled. including allemate pipelines. 
2. The constituents shown are a subset of those constituents reported in the Soil Inventory Model (SIM) (RPP-26744), process operational records, and disposal site analytical results. Constituents 

were selected as follows : 
a. Radionuclide,~. total uranium. nitrate. chromium, and ammonia because of their contamination potential and their generally high SIM inventory levels. 
b. Tritium <.H-3) because of its groundwater contamination potential. 
c . PCBs. carbon tetrachloride. and TBP because of their contamination potential. Because carbon tetrachloride and TBP were the only EPA Method 8260/8270 constituents (SW-846. Test 

Methods for Evaluating Solid Waste: PhysicaVCliemical Methods, Third Edition; Fi11al Update lll-B, as amended) reported in SIM. they are li sted apart from the other SVOCs and VOCs. 
d. Other SVOC or VOC not included in SIM, if process operations information reported them lo be present and they are listed in Table A-7 (identified for analysis using EPA Method 8260 for 

VOCs, or EPA Method 8270 for SVOCs). 
e . Fluorine. Pu-24 1. NPH. and mercury (Hg) for individual waste site(s) when their inventory value was high. 
f. Other constituents reported with a relati vely high muimum concentration in a remedial investigation report (i.e., Pu-238 and 0/G ror 2 16-A- IO and hexavalent chromium for 2 16-A-29), 

3. For "Primary Chemical Constituents" information : 
a. Does do not include infonnalion for radionuclides 
b. "Primary Chemical Constituents·• list was compared lo U1c chemicuJs in the "Primary Inventory" col umn. for non-SVOCs/VOCs. those constituents that matched were included as either 

'verified ' or 'suspected,' where 
i. "Veri fied" chemicals are directly referenced in a technical manual , process 0ow diagram, or other facility document 

ii. "Suspected" chemicals are referenced in a generic document 
c. Those EPA Method 8270/8260 SVOCs/VOCs cons1.ituents that were identified as 'suspected ' are listed in parentheses. 

4. "Primary !Sample] Constituents" data: 
a. Primary [Sample] Constituents list was compared to the chemicals in the "Primary Inventory" column. For non-SVOCs/VOCs, those constituents that matched were included . 
b. Those constituents reported using EPA Method 8270(SV0Cs)l8260(V0Cs) are listed in parentheses. 

5, "Target Constituents for Field Screening" selection was based on the presence or absence of a constituent. as noted in the three data sources. and on field-screening capabilities. For those 
constituents for which field-screening capabilities are available (Am-241 , Pu -239/240, Cs-137, hexavalent chromium. mercury. nitrate. PCB. SVOC IPAH ), VOC. and HC), the constituent was 
selected as a targer if it was detected at a concentration above background in the sampling analytical data. Lf no sampling data were available. the constituent was selected if it was reported as 
being present in the waste stream in SIM or it was identified in po.int-of-origin process operations documentation. 

Lisi of Constituents: Other Abbrevi;llions : 
DCA 1.1 - or 1.2-dichlorocthane. NPH = nonnal paraffin hydrocarbon PCB = polychlorinated biphenyl . NR no data reported for this conslitueni. 
HC = total petroleum hydrocarbons. (kerosene) . svoc = semivolat ile organic compound. PFP = Plutonium Finishing Plant. 
MEK ·- methyl ethyl ketone. PAH = polyaromatic hydmca.rbon(specific TBP = tributyl phosphate . PUREX = Plutonium-Uranium Extraction Plant . 
MIBK methyl iso butyl. ketone. SVOCs). TCA 1.1 , I-trichloroethane . SlMS Soil inventory model (sec footnote 
N/N = nitra1.c/nitrite. 0/G = oil & grease. voe = volatile organic compound. "a" above) . 

t:l 
0 

~ 
t'...:i 
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B Plant 

C Plant 

Z Plant 

ARH-564, 1968, B Plant Recovery of CesiumP,om Current Acid Wastes by Phosphotungstate Precipitation, Allan tic Richfield Hanford 
Company. 

BHI-00179, 1995, B Plant Aggregate Area Management Study Technical Baseline Report, Bechtel Hanford, Inc. 

BNWL-B-102, 1971, Engineering Scale Developmem of a Process for Strontium Fluoride Production, Battelle Northwest Laboratories. 

BNWL-B-142, 1971 , Cesium Chloride Flowsheet Development Studies for the Waste Pack.aging Program, Battclle Northwest Laboratories. 

HW- !0475, Hanford Engineer Works Technical Manual (T/B Plants), DuPont 

HW-23043, 1951, Flow Sheets & Flow Diagrams of Precipitation Separations Process, General Electric 

HW-6901 l, 1961, Project Number CGC-897 Title l Design Fission Product Storage in B Plant, General Electric 

1S0-986, 1967, B-Plam Phase lll Flowsheers, JSOCHEM 

HW-22956-PT2, I 952 Hot Semiworks Manual Part 11 REDOX Operating Procedure ffor the REDOX Separation Proce.,;sj, General Electric 

HW-27886, 1953, Design Scope Conversion of Hot Semiwork.s to PUREX Process, General Electric 
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1.0 SAMPLING AND ANALYSIS OBJECTIVES 

The primary objective for sampling and analysis of the pipelines and contaminated soil in the 
200-1S-l Tanks/Lines/Pits/Waste Group Operable Unit (OU) is to provide characterization data 
for remedial investigation/feasibility study and remediation decision-making. 

Sampling and analysis requirements were defined using a data quality objective (DQO) process. 
The Washington State Department of Ecology (Ecology), the U.S. Department of Energy (DOE) 
and its contractors participated in the DQO process. Results of the DQ0 process are documented 
in the Data Quality Objectives Summary Report for the 200-IS-J Operable Unit Pipelines and 
Appurtenances (D&D-30262). 

This sampling and analysis plan (SAP) summarizes the DQO requirements and provides 
additional direction and clarification for field screening, sampling, laboratory analysis, and data 
reporting for meeting the requirements. Specifically, the SAP covers the DQO requirements for 
chemical and radiological characterization. Operational sampling and analysis requirements will 
be documented in pipeline and associated soil sampling and analysis plans (PSAPs). A PSAP 
will be prepared for an individual pipeline (or a group of pipelines) and associated areas of 
contaminated soil in accordance with approved CH2M HILL Hanford Group, Inc. 
(CH2M HILL) procedures. The PSAPs will meet requirements in this SAP. 

2.0 BACKGROUND 

The 200-1S-1 OU consists of Resource Conservation and Recovery Act (RCRA) {EPA 1976) 
past-practice waste sites and treatment, storage, and disposal units. The OU designation and 
waste site assignments are defined in DOE/RL-96-81, Waste Site Grouping for 200 Areas Soil 
Investigations, and DOE/RL-98-28, 200 Areas Remediation Investigation/Feasibility Study 
Implementation Plan - Environmental Restoration Program. The OU includes an extensive 
network of pipelines, diversion boxes, catch tanks, valve pits, related infrastructures, and 
associated unplanned releases. The systems were used to transport waste or process materials 
from separation facilities to the single-shell and double-shell tanks and to control or divert flow 
to disposal waste sites that received liquid waste streams. The process-waste pipeline systems 
are located primarily within the industrial 200 Areas ofthe Hanford's Central Plateau. 

3.0SCOPE 

The scope of this SAP is limited to the 200-1S-1 OU pipelines and contaminated soil. Sampling 
and analysis of other equipment in the OU will be addressed at a later date. Also, this SAP is 
applicable only to the approximately 300 individual pipelines that are being managed by CH2M 
HILL for the U.S. Department of Energy. These pipelines are located outside tank fanns (e.g., 
facility to diversion box, tank farm to tank farm, etc.). They do not include those located within 
tank farm fences. Identification of pipelines has been performed by examining drawings and 
other documentations. Pertinent information for these pipelines are entered into the Waste 
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Information Data System (WIDS) (Fluor 2007). Additional pipelines may be identified by future 
field walk-downs or excavations. A separate SAP is used to address characterization needs for 
facility process pipelines within the 200-1S-l OU that are managed by Fluor Hanford, Inc. 

In accordance with the DQO (D&D-30262), characterization of the pipelines will be perfonned 
in two phases. In Phase 1, data will be collected for piping and soil where existing knowledge 
indicates contamination is likely present. The goal of Phase 1 sampling is to determine whether 
or not contamination is above preliminary cleanup levels. In addition, data will be collected in 
Phase 2 to support remediation decision making including a no-action decision. It is expected 
that Phase 2 would require a much larger data set. This SAP only addresses Phase 1 sampling. 
Additional Phase 1 sampling may be required after reviewing the results for the sampling 
outlined in this SAP prior to moving to Phase 2. 
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4.0 SAMPLING REQUIREMENTS 

4.1 SAMPLING AND ANALYSIS APPROACH 

The approximately 300 tank farm pipelines comprise of over 400,000 ft of pipes. Levels of 
contamination are expected to be different among individual pipelines and could vary 
significantly within a pipeline. Therefore, direct characterization of the 400,000 ft of piping is 
not practical. A sampling approach has been developed to take maximum advantage of existing 
knowledge and waste sample data to optimize pipeline sampling. 

The pipelines were used to transfer waste or process materials from facilities such as the 
Plutonium-Uraniwn Extraction Plant (PUREX), Reduction-Oxidation Plant (REDOX), B Plant, 
T Plant, U Plant, tank farm evaporators (242-B, 242-T, 241-S, and 242-A), processing vaults 
(244-AR, 244-BXR, 244-CR, etc.) and Hot Semiworks. Wastes generating from many of these 
facilities are well known based on knowledge of facility operations. The wastes were transferred 
for storage primarily in the Hanford tank fanns. Wastes stored in the tank fanns are relatively 
well characterized by extensive sampling and thorough review of waste generating and transfer 
history. However, Jittle or no sampling has been performed on the residual waste that may be 
present in the transfer lines. Also, a review of existing documentation to develop process 
knowledge for the pipelines is still ongoing. Presently, little is known about past duties (i.e., 
what wastes was transferred through which pipelines) of many pipelines. 

Therefore, characterization of contamination in the pipelines will be needed to support RI/FS and 
remediation decision-making. As discussed previously, the primary objective of Phase 1 
sampling is to determine whether or not contamination in a pipeline and in surrounding soil is 
above preliminary cleanup level. Secondary objectives include: 

• Evaluate and demonstrate sampling and field measurement methods and technologies. 
• Evaluate process history associated with these pipelines. 
• Refine current conceptualization of waste associated with the pipelines, associated 

encasements, and soils. 
• Collect data that may be used to develop sampling approach for Phase 2. 

To achieve the above objectives, it is desirable that pipelines selected for Phase 1 sampling have 
the following attributes: 

1. The pipelines experienced failures such as leaking or plugging. Contamination in the pipe or 
surrounding soil likely exceeds preliminary cleanup levels. 

2. The selected pipelines represent both direct-bury pipelines and encased pipelines. These 
conditions present different challenges for sampling. Selection of these pipelines will allow 
demonstration of sampling methods for different conditions. 

3. The pipelines were constructed from pipes made of different material ( e.g., a stainless steel 
pipe welded to a carbon steel pipe). The mismatch of construction increases the likelihood 

8 

B-9 



RPP-PLAN-31715 Rev 1 

that a leak may have occurred and, therefore, the pipe and surrounding soil may have 
elevated levels of contamination. 

4. The pipelines were used to transfer waste known to have high level of contamination. This 
increases the likelihood that contamination in the pipe exceeds cleanup levels. 

5. The pipelines represent a group of lines used to transfer the same waste. Because 
composition of the waste transferred through a group of lines generally can be developed 
based on process knowledge and existing tank sample data, sample data obtained for one or 
two pipelines in a group will provide information regarding contamination in the other 
pipelines. This information may be used to guide additional Phase 1 sampling or to optimize 
Phase 2 sampling. 

Each pipeline selected for Phase 1 will be sampled at a minimum of three locations. Both pipe 
and surrounding soil will be sampled at the selected locations. Contamination measurements at 
three different locations in a pipeline will provide information on the distribution of 
contamination along the length of a pipeline. 

In addition to the pipelines having the attributes discussed above, the lines will be sampled at 
locations where contamination is most likely to accumulate. Examples of these types of location 
are listed below: 

1. Low point in the line, 
2. At the end of a long run with low slope, 
3. Point where a leak occurred, 
4. A transition point (e.g., bend, elbow, etc.), and 
5. Point where there is a mismatch of pipe--construction materials. 

Also, many of the pipelines can be accessed for sampling only by significant excavation; 
therefore, it is desirable that multiple pipelines be accessible at an excavation location. Each 
sample location will have one or more of the attributes. 

Two pipelines that satisfy the above desired attributes are selected for Phase 1 sampling: 
Vl08/812 and Vt0S/8653/8618. Pipeline VI08/812 is a 3-inch diameter, carbon steel, direct 
buried transfer line. Pipeline Vl0S/8653/8618 is a 3-inch diameter, stainless steel, encased l~e. 
The lines are 1420 and 6840 ft long, respectively. VI0S/812 was used to transfer primarily 
PUREX supernatant or PUREX sludge supernatant from the 244-AR Vault to the 24 l-C-151 
diversion box. Vl08/8653/8618 was used to transfer PUREX acid sludge from the 244-CR 
Vault to the 221-B Plant. A leak was known to occur in 1971, likely near where the lines are 
welded together. Additional details on the pipelines can be found in the Waste Infonnation Data 
System (WIDS), Site Codes 2()()..E-153-PL and 200-E~l 11-PL, respectively. 

Sample locations for these two pipelines are shown in Figure 4-1. Note that samples to be taken 
at location 1 will be used for both pipelines. The desired attributes associated with each sample 
location are shown in Table 4-1. The selected sample locations may not be accessible because of 
unexpected radiation level or equipment configuration encowitered in the field. In that event, 
alternate sample locations will be selected after a discussion with Ecology personnel. Changes 
to the sample locations will be docwnented in the appropriate PSAP. 
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Figure 4-1. Phase 1 Tank Farm Pipeline Sample Locations 
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Table 4-1. Pipeline and Sample Location Attributes 
Pipeliae- Attributes 
Sample 

Known Low End One of a Ata Direct Encased Construction Access Carried Waste 
Location 

Leak Point of Number Transition Buried Line Material to Known to 
in Long of Point in Line Mismatch Multiple Have High 
Line Run Pipelines Pipeline Lines at Level of 

with Used to (e.g., One Contamination 
Low Transfer Bend, Sample 
Slope the Same Elbow) Location 

Waste1 

V108/812 and X X X X X X X X X X 
V108/8653/8618 
Sample 
Location 1 
Vl0S/812 X X X X X 
Sample 
Location 2 
V108/812 X X X X X 
Sample 
Location 3 
Vl0S/8653/8618 X X X X X 
Sample 
Location 2 
V108/8653/8618 X X X X X 
Sample 
Location 3 
I . 
Vl0S/812 was used to transfer PUREX supernatant. Other ptpelmes that earned the same waste include Vl09 Vl30, 8902, and 

4012. V 108/8653/8618 was used to transfer PUREX acid sludge. Other pipelines that carried the same waste include V228 and 
8901/8649/244. 
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Sampling at each location will be based on a conceptualization of residual waste in the pipelines. 
The conceptualizations of residual waste for intact and failed, direct-buried pipelines, encased 
pipelines, and encasements are shown in Figures 4-2. ln general, contamination in the residual 
waste is likely a result of solids settled out on the bottom of the pipelines and insoluble 
constituents deposited on the pipe wall during operation. Contaminants in the residual waste are 
most likely insoluble metal cations (such as silver, bismuth, aluminum, iron, manganese, 
chromium, mercury, lead, silicon, and zirconium), insoluble radionuclides (such as strontium-90, 
uranium isotopes, actinides, and cobalt-60), soluble salts (such as sodium and potassium), and 
soluble radionuclides (such as cesium-137, iodine-129, and technetium-99). In cases where 
pipelines failed due to plugging, contaminants include both soluble and insoluble constituents of 
the waste that was transferred when plugging occurred. 

Soil at each sample location will be characterized. Soil sampling is expected to be simpler than 
pipeline sampling. Therefore, soil will be collected by grab sampling at multiple depths and sent 
to a laboratory for analyses (see Section 5.0 for analytical requirements). One or more of the soil 
sampling methods described in Section 4.2.2 may be used. The number of grab samples and the 
location and depth of each grab will be based on field screening ( e.g., surface radiation survey, 
ground penetration radar, etc.) and depth of the pipeline. Location and depth of soil grab 
samples will be specified in the appropriate PSAP. 

Pipeline sampling poses significant difficulties and exposure to the workers. Therefore, the 
approach for pipeline sampling and analysis is somewhat different from soil sampling. At the 
first sample location for each pipeline, a section of pipe will be removed and sent to the 
laboratory for analysis of residue. Total length of the section of pipe removed is limited to 10 ft 
or less, based on a desire to limit excavation and for As Low As Reasonably Achievable 
(ALARA) concerns. Actual length of piping removed will be based on field survey results. The 
pipe section may be cut into smaller sub-sections for ease of shipping and handling. 

Residual waste on the interior of the pipe (and between the primary and secondary pipe, if the 
pipe is encased and the primary pipe failed) will be removed and analyzed as required in Section 
5.0. Liquids, if present in the pipeline, will be collected in sample jar(s) and shipped to a 
laboratory for analysis. If the amount of the sample material is insufficient for analysis of all 
constituents listed in Table 5-1, then only the constituents most likely to be present, as wcussed 
above, will be analyzed. If the amount is insufficient even for these analytes, then DOE and 
Ecology will evaluate additional changes to the list of analyses. Changes to the analyses will be 
documented in the appropriate PSAP. 

At the other sample locations for a pipeline, either field-deployed measurements or laboratory 
non-destructive assay (NOA) of a short section of pipe will be used to obtain limited data. These 
data may be used directly to confirm whether or not contamination in the pipeline exceeds 
cleanup levels. For example, if gamma energy data obtained with a field instrument or NOA 
indicates cesium-137 exceeds its cleanup level, then no further evaluation is necessary. This is a 
possible scenario for Vl 08/812 because this pipeline was used to transfer PUREX supernatant, 
which is known to have high level of this radionuclide. 
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Field measurement or NOA data may be used indirectly also. If cesiwn--137 concentration is 
below its cleanup level, then concentration of other COPCs at these locations may be estimated 
by the use of scaling factors { concentration ratios of other constituents to cesium--13 7). First, a 
scaling factor is developed for each constituent using sample results from the first sample 
location. Second, obtain cesiwn-137 concentration of the residual waste in a pipe by using field 
gamma measurements or NOA. Third, estimate concentration of the other COPCs by scaling the 
measured cesium-137 concentration at each location. This is a possible scenario for 
V108/86S3/8618 because this pipeline carried PUREX acid sludge, which has a relatively low 
level of cesiwn-137 but high levels of actinides and strontium-90. 

After completion of sampling, the pipeline and the surrounding soil will be placed in a state that 
is protective of the worker and environment. Activities to achieve the end state will depend on 
sample location and sampling methods used. Guidance for achieving the end state after 
sampling will be provided in the PSAP. 
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Int.act Enc•nd Pl~ IIM 

• Maybe Plugoed or Frff Flowlng 

Failed Encued PISMllne 

Intact Dll'Kted Burled Plpellne 

• Maybe Plugged or Frff Flowing 

Candidate Matetlals Deposited In 
Pipelines / Leaks 

• Insoluble metal cations (e.g. 
Ag, 81, Al, Fe, Mn, Cr, Hg, Pb, SI, 
Zr) 

• Insoluble radlonudldn (e.g. 
Sr-90, U Isotopes, actinides, Co-
60) 

• Soluble salts (e.g. Na, K) and 
radlonuclldn (e.g . 1-129, Tc-99, 
Cs-137) 

Int.act En«ffd Pipeline 

• Maybe Plugged or FrH Flowlng 

Failed Enc:aNd,.,..,.. 

..... .._. 
Figure 4-2. Conceptualization of Residual Waste in Process Pipelines 
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4.2 SAMPLING METHODS 

Characterization activities include evaluation of the interior of pipelines and adjacent vadose 
zone soil. Within the interior of pipelines, samples of residual solids in the form of sediment, 
sludge or scale and liquid, if present, will be collected. For soil, sampling and geophysical 
logging using spectral and gross gamma, passive neutron, and active neutron (moisture) detectors 
will be performed. Direct-push technology (e.g., Geoprobe or equivalent equipment) will be 
used for vadoze soil sampling and geophysical logging. The sampling strategy is designed to 
provide focused evaluations on potentially contaminated locations and media inside the 
pipelines, and in adjacent subsurface soils where leakage may have occurred. Selection of 
samples in soils used for laboratory analysis will be guided by field screening results. Field 
screening results will assist in identifying the sample depths where the most extensive 
contamination occurs. 

Prior to implementing intrusive activities, surface geophysical and radiation surveys will be 
conducted at all sample locations. The surface geophysical surveys will be conducted using 
ground-penetrating radar and/or electromagnetic induction and will aid in verifying buried 
pipeline locations, other buried utilizes, and subsurface anomalies. Surface radiation surveys 
will identify areas of surface contamination that might impact the intrusive activities and health 
and safety requirements. 

Sampling and field-deployed measurement methods that may be used are described in Sections 
4.2.1 and 4.2.2 for piping and soil, respectively. The specific methods to be used at a sample 
location will be identified in the appropriate PSAP. The PSAP also will provide additional 
guidance for excavation and preparation of the samples for shipping to and receiving at the 
laboratory. 

4.2.1 Pipeline Sampling 

Handheld and Deployed Instrument Radiological Surveys: 

Radiological surveys of pipeline interiors will be used to provide information concerning the 
presence or absence of residual radiological contamination. A number of deployment systems 
are available; some include a configuration with camera survey equipment. Alpha, beta, and 
gamma radiation detectors can be used with some systems. Equipment and survey specifications 
will be presented in the PSAP(s). Alternatively, a short section of pipe may be removed for 
NOA at a laboratory. 

Sampling Pipe Scale/Sediment Sludge for Labontory Analyses: 

Residual build-up of sediment, slug, or scale may be present in the interiors of pipelines. Liquid 
may also be present in some pipelines. These materials will be sampled at one location per 
pipeline. A section of pipe, up to maximum of l Oft long, will be removed and sent to a 
laboratory for analysis. As discussed earlier, the pipe section may be cut into smaller sub-
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sections for case of handling. Liquid, if present, will be collected in sample jar(s) and shipped to 
a laboratory for analysis. 

A hydraulic-type cutting tool, similar to the '~aws of life" has been used to cut piping jumpers at 
tank farm underground valve pits, as well as at the Hanford l OOK Area, to remove piping. This 
hydraulic shear is capable of cutting a pipe with a diameter up to 6 inches. Additionally, there 
are commercially available tools that mount on the outside of piping. These tools not only can 
cut the pipe pn~atically but also prepare the ends for handling. This could significantly 
reduce worker exposure. 

4.2.2 Soil Sampling and Survey Methods 

Investigations for the presence of contaminwits in the soils surrounding pipelines will be 
conducted using both indirect and direct evaluation techniques. Subsurface investigations will 
include geophysical logging and soil sampling. One or more of the following sampling and 
survey methods may be used to characterize soil contamination: 

Direct-Push Investigative Techniques: 

Subsurface investigations using direct-push technology will be employed as part of the 
assessment for soil surrounding selected pipeline locations. This technology can be used to 
install casing and collect samples with minimal to no excess waste soil generated. Installations 
will be used to obtain information relating to a number of in situ soil characteristics including 
gamma radiological levels and soil moisture. Discrete sample intervals will have soil collected 
for field screening and laboratory analyses. This technology will work well in the 
unconsolidated sediments and fill material adjacent to buried pipelines. 

Geophysical Logging Through Direct-Push Casing 

Radioactivity levels will be measured in soils using geophysical logging instrumentation. 
Radioactive contamination is generally expected to be primary represented by gamma emitters 
(e.g., cesiurn-137). Driven small-diameter casing will be installed and used for down-hole 
logging with gamma-logging tools. The depth of a driven casing will be limited by the 
subsurface conditions (i.e., cobbles or gravel}. Gross gamma and passive neutron logging probes 
will be used to determine areas of potentially high americium-241 and plutonium-239/240 
concentrations. The small-diameter gross gamma and passive neutron probe system uses 
bismuth-germanium detector instrumentation for gross counting of the gamma~einitting 
radionuclides in the soil as a function of depth. The passive neutron logging instrument with a 
nHe-3 detector can be configured to detect the neutron flux present in the below-ground soil 
environment. Active neutron logging will be used to determine soil moisture content. Soil 
moisture will be reported as a percent volume fraction. 

4.2.3 Surface Geophysical Techniques for Pipeline Evaluations 

Several geophysical techniques are available and will be used as needed to gather information on 
buried pipelines. Additional discussion on surface geophysical techniques is provided in 
EPA/62S/R-92/007, Use of Airborne, Surface. and Borehole Geophysical Techniques at 
Contaminated Sites: A Reference Guide. 
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Magnetometry 

Magnetometers pennit rapid, non-contact surveys to locate buried metallic objects or features. 
This technique is applicable for use with buried metal pipelines. Portable ( one-person) field 
units can be used virtually anywhere that a person can walk, although they can be sensitive to 
local interferences, such as fences and overhead wires. Field-portable magnetometers may be 
single~ or dual-sensor. Dual-sensor magnetometers are called gradiometers; they measure 
gradient of the magnetic field; single-sensor magnetometers measure total field. Magnetic 
surveys typically are run with two separate magnetometers. One magnetometer is used as the 
base station to record the earth's primary field. The other magnetometer is used as the rover to 
measure the spatial variation of the earth's field. The rover magnetometer is moved along a 
predetermined linear grid laid out at the site. 

Ground-Penetrating Radar and Electromagnetic Induction 

Surface geophysical surveys using ground-penetrating radar (GPR) and electromagnetic 
induction (EMI) techniques will be used to verify the locations of pipelines as needed. GPR uses 
a transducer to transmit frequency module electromagnetic energy into the ground. Interfaces in 
the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and, to some 
extent, electrical conductivity, reflect the transmitted energy. The GPR system measures the 
travel time between transmitted pulses and the arrival of reflected energy. The reflected energy 
provides the means for mapping subsurface features of interest. The display and interpretation of 
GPR data are similar to those used for seismic reflection data When numerous adjacent profiles 
are collected, often in two orthogonal directions, a plan view map showing the location and 
depth of underground features can be generated. 

The EMI technique is a non-invasive method of detecting, locating, and/or mapping shallow 
subsurface features. It complements GPR because of its response to metallic subsurface 
anomalies and because it provides reconnaissance-level information over large areas to help 
focus GPR activities. The EMI techniques are used to determine the electrical conductivity of 
the subsurface and generally are used for shallow investigations. The method is based on 
a transmitting coil radiating an electromagnetic field that induces eddy currents in the earth. 
A resulting secondary electromagnetic field is measured at a receiving coil as a voltage that is 
linearly related to the subsurface conductivity. 

Surface Geophysical Exploration 

Surface geophysical exploration can be used to extend the current level of understanding 
associated with subsurface contamination by providing spatial distributions that can be correlated 
with other characterization data. Resistivity data are sensitive to salts such as sodiwn nitrate, one 
of the major constituents in tank waste. 

Electrical geophysical methods apply an electrical current to the ground and measure the voltage 
potential at another location. By using multiple electrodes at different locations, regions of lower 
resistivity can be mapped and subsequently interpreted as possible waste plumes. Because of 
concerns over possible interference from tanks, piping, and other infrastructure, different 
combinations of resistivity data may need to be collected such as surface lines, wells (including 
drywells), and a combination of well-to-surface lines. In addition several geophysical methods 
should be used to identify the presence and location of buried infrastructure as a prerequisite to 
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collecting the resistivity data. Infrastructure mapping should use a variety of methods including 
magnetic gradiometry, electromagnetic induction, and ground-penetrating radar. The 
infrastructure map will be used during the analysis and interpretation of the resistivity data to 
differentiate between the effects of buried infrastructure from the effects of subsurface 
contamination. See RPP-RPT-28955, Surface Geophysical Exploration of T Tank Farm at the 
Hanford Site for additional infonnation. 

4.3 SAMPLE CUSTODY 

A chain-of-custody fonn shall be used for each sample and will accompany each sample from 
sampling through analysis. At a minimwn, the following sampling information shall be included 
on the chain-of-custody form: 

• Project name 

• Signature of the collector 

• Date and time of collection 

• Sample type (e.g., pipe, soil, etc.) 

• Requested analysis or provide a reference for sample analysis 

• Signatures of persons involved in the chain of possession 

• Date and time of possession 

• Unique sample identification number assigned to the sample 

• Location from which the sample was obtained 

• A notation of pertinent sampling infonnation including unusual characteristics or 
sampling problems 

• A brief description of the sample matrix such as color or consistency if possible. 

Each sample will be shipped to the laboratories in an approved shipping container per approved 
procedure. A custody seal will be affixed to the lid of each sample container. 

The information docwnented on the chain~of•custody forms should match the instructions within 
the PSAP. Sampling activities are documented in the work package(s), and any deviations from 
the PSAP instructions, and the justification for the deviations, will be captured in the work 
package. Sample integrity and traceability are maintained via the chain-of-custody forms, which 
are included in the Fonnat V laboratory report. The Fonnat V laboratory report includes a 
narrative section that documents known deviations from the PSAP requirements. A description 
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of the Format V report is provided in Section 7.0. 

5.0 LABORATORY ANALYSIS REQUIREMENTS 

This section specifies requirements for laboratory analysis of pipe Blld soil samples. Because 
many of the samples are expected to be radioactive, analysis of the samples will be performed at 
DOE laboratories. The laboratories shall maintain a quality program that meets the requirements 
in Section 6.0. Sample handling requirements are provided in Section 5.1. Analytical 
requirements are specified in Section 5.2. 

5.1 SAMPLE HANDLING REQUIREMENTS 

The laboratory shall remove sample material from each section of pipe or soil jar as necessary 
and place it in an individual empty jar (i.e., material from individual samples shall be stored 
separately). Solids removal methods that may alter chemical characteristics of the sample 
material ( e.g., rinsing) shall not be used. Liquid samples may be kept in the same jars as 
received. Each sample shall be weighed and the approximate net weight recorded. Close-up 
photographs of materials in each jar shall be taken. The photographs should show, as clearly as 
possible, the physical characteristics of the sample. 

The laboratory will observe and record the following sample characteristics: 

• Color and consistency of solid samples 

• Color and clarity of liquid samples (if present) 

• Suspended or settled solids in liquid samples, if present (volume of solids will be 
estimated as a percentage of the sample total volume). 

5.2 METHODS AND REQUIREMENTS FOR ANALYSIS 

Analytical requirements for pipeline and soil samples are swnmarized in Table 5-1. Pipe residue 
(liquid and solids) and soil samples will be analyzed for major constituent categories (VOCs, 
SVOCs, inorganics, and radionuclides) using specified analytical methods. Waste analyses will 
be performed utilizing the methods outlined in SW-846, where applicable. However, SW-846 
methods may require some deviation to address radiological concerns and unique matrix 
conditions. All attempts will be made to meet the DQO requirements. 

Constituents measured by the specified analytical methods are divided into primary and 
secondary analytes. Primary analytes are identified in Table 5-1 {and Table 5-2 for organic 
analytes) and categorized as such if they are included in any of the following: 

• The SST Part A Permit (Part A) tank waste inventory 
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• Underlying hazardous constituents listed in WAC 173-303-610, uclosure and 
post-closure"; or Title 40, Code of Federal Regulations, Part 268, "Land Disposal 
Restrictions" (40 CFR 258) (40 CFR 268.48, "Univ~al treatment standards") 

• Radionuclides from 10 CFR 61, "Licensing Requirements for Land Disposal of 
Radioactive Waste" (10 CFR 61.55, "Waste classification") 

Primary constituents will be analyzed to the quality control (QC) requirements specified in the 
DQO. Secondary constituents are measured by the same analytical methods but are not required 
to meet the specified QC requirements. 

Some constituents may be measured by more than one method. In these cases, the selection of 
the method may depend on the action levels required for a decision, the expectation that the 
constituent is present, or the detection limit that cwt be achieved for each method. 

Hexavalent chromium concentration will be estimated by total chromium measurements. If total 
chromium concentration measurements exceed applicable threshold for hexavalent chromium, 
then analysis ofhexavalent chromium will be performed. 

For organic wialyses, tentatively identified compounds (TICs) will be identified using the 
Reconstructed Ion Chromatogram. The Reconstructed Ion Chromatogram is evaluated for TICs 
by identifying peaks that have not already been identified as target compounds according to the 
following criteria. The criteria discussed below are from the proposed language for revision 
three of Volume 4 ofDOE/RL-96-68, Hanford Analytical Services Quality Assurance 
Requirements Documents. 

The library match for a TIC should be higher than 75% before this detailed evaluation is 
initiated. The method-specified tune criteria should be met. Special attention to the tune at low 
masses should be taken when evaluating volatile compounds. The concentration of a TIC should 
be greater than 10% of the nearest internal standard or estimated 5 nano gram on column 
injection, whichever is smaller. Early (injection peak) and late eluting peaks (column bleed and 
coeluting compounds) should have adequate background subtraction to pennit use of these TIC 
criteria. If isotopic patterns are present, the mass ratios should agree with the reference spectrum 
within 10%. The base mass peak for the sample should be the same as the reference spectrum. 
If a molecular ion is present in the reference spectrum, the sample should also have a molecular 
ion mass. Reference spectrum ions greater than 200/4 should be in the sample spectrum. Sample 
ions greater than 20% that are not in the reference spectrum need to be evaluated. Major sample 
ions (greater than 20%) should match relative intensities to the base peak to those same ratios for 
the reference spectrum within I 0-30%. 

The TIC evaluation is limited to the 30 largest TICs for the volatile organic analysis and the 30 
largest for the semivolatile organic wialysis meeting the criteria discussed above. 
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Table S-1. Chemical, Radiological, and Physical Analytical Requirements for Samples. (3 sheets) 

Prep Quality control 
method for 

EPA solidi 
Jbalyte Analytical (a/d/f/m/w/e/ 

Method dist) Duplicate per Matrix Matrix spike Bluk Pipeline spike DUP 

Bulle density or SpG1 Not available d One pipe and one NA NA NA 
soil samples 

Wt%H20 Not available d One pipe and one NA NA NA 
soil samples 

Primary inorganics (Ag, Al, EPA Method f,m,ora One pipe and one ea PB or NR ca PB or 
As, Ba, Be, Cd, Co, Cr, Cu, 6010B soil samples AB2 AB 
Fe, Pb, Mn, Mo, Ni, Sb, Sc, 
Sr, TI, U, V, Z:n.)6 
2l'Np, mu, ™u, "~. ™u, EPA Method f,m,ora One pipe and one ea PB or NR ca PB or 
"'u, "'Th, "2Tb 6020 soil samples AB AB 
s2- EPA Method d One pipe and one ea AB NR ea AB 

9030B/9215 soil samples 

~i Not available f,m,ora One pipe and one NA NR ea PB or 
soil samples AB 

Primary inorganics CF. er, EPA Method w One pipe and one ea AB NR ea PB 
sol. NOi, No,·, <:iH30i·. 9056 soil samples 
CHC>i", CiH303·, C20/·)6 

NH.+ EPAMethod dist One pipe and one ea PB NR ea PB 
300.7 soil samples 

Hg EPA Method d One pipe and one ca AB NR ca AB 
7471A/7470A soil samples 

CN" EPAMcthod dist One pipe and one ca AB NR ca AB 
9010C soil samples 

90Sr Not available form One pipe and one NA NR ea AB 
soil samples 

,, 1 

UDitl(for 
Uquldaor 

LCS IOlidlu 
appro-
priate) 

ea AB g.lmLor 
unitless 

ea AB wt% 

ea PB or µg.lg or 
AB µg.lmL 

ea PB or µg/gor 

AB µ&fmL 

eaAB µgig or 
µg.lmL 

ea PB or µCi/g or 
AB µCi/mL 

ea AB µg/gor 
µg.lmL 

eaPB µg/gor 
µg.lmL 

ea AB µg/gor 
µglmL 

eaAB µgig or 
µg/mL 

ca AB µCi/g or 
µCi/mL 
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Table S-1. Chemical, Radiological, and Physical Analytical Requirements for Samples. (3 sheets) 

Prep Quality control 
medtocl for 

EPA IOllds UD.itl(for 
Iutnment Analyte Analytical (a/d/f/m/w/d llqaldaor 

Method dht) Duplicate per Matrix Matrix spike Blank LCS solidau 
Pipeline ,pike DUP appro-

prlate) 

Separation, AEA 4 231,2J~2A1Am, Not available form One pipe and one NA NR ea AB eaAB µCi/gor 
243/l44c~ 242cm soil samples µCi/mL 

Sep/liquid 3H Not available w One pipe and one eaABs NR ea PB ea AB ~Ci/1 or 
scintillation soil samples µCi/mL 

•~. 

Sep/liquid 14c Not available w One pipe and one ea ABS NR ea PB ea AB µCi/g or 

scintillation soil samples µCi/mL 

Anion-cation 79Se Not available aorm One pipe and one NA NA ea PB or Standard µCi/g or 
excbange/distilla- soil samples AB not µCi/mL 
tion/liquid available 
scintillation 

ICP/MS ~c EPA Method f, m, or a One pipe and one ea AB NR ea PB or ea PB or µg/g or 
6020 soil samples AB AB µgi'mL 

Sep/GEA 1291 Not available f/w One pipe and one NA NA eaAB ea AB µCi/g or 
soil samples µCi/mL 

GEA5 P= gamma emitters: Not available form One pipe and one NA NA ea AB ea AB µCi/g or 
IS2.IS4.1 'Eu, mes. 60Co. soil samples !,lCilmL 
i"sb, "6Ra 
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Table S-1. Chemical, Radiological, and Physical Analytical Requirements for Samples. (3 sheets) 

Prep 
method for 

EPA solids 
1-trumeat Analyte AnalyUeal (a/d/f/m/w/e/ 

Method dist) Duplicate per 
Plpellne 

OC/MS Primary VOC (see Table 5- EPA Method d One pipe and one 
2) 8260B soil samples 

GC/MS Primary SVOC (see Table EPA Method e One pipe and one 
5-2) 8270C soil samples 

PH Meter pH EPA Method d One pipe and one 
9045D soil samples 

OC/ECD PCBs (Aroclors 1016, EPA Method e One pipe and one 
1221,1232, 1242, 1248, 8082 soil samples 
1254, and 1260) 

Notes: 
1Use SpO proc«bre whm solids ans too dry or arc obsc:n'ed to contain significant air "pockeis" 
tba1 may affect ac.curacy er repembility of the meuuremcnu. The LCS is 1f1Plicablc to the SpG malysis oo)y. 
2scrial dilutiom cc matrix spikes may be used u necessary. 
1LCS and spike for- 111Tb. and DSU only. Initial cah'bration vauication and post-diga.t spike for Wni, Zl'Np, mu, and ll1U. 
4LCS for~ and 2'I Am only. 
'LCS for u 7Cs and '°Co only. 
'Mo, Cl, and so. are not i.dt&lti.6ed as Tankfann Process Wa.,tc Pipeline Systmi consti.tumts in D&D-30262 but were 
added during review of this SAP. 
Prep Mdhod Abbmiatioas: 
e .. extraction, d = direct. f- fuaion. a= acid, w - Water. dist• distillation, in= microwave, sep = separation 

Miscellaneous Abbreviations: 
a. • each, NA = JIOt applicable, NR == not required, AB "" analytical batch, PB = prq>aration batch, DUP "' dupli~ 
analyses 
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Quality control 

UD.f.tl{for 
liqaldsor 

Matrix Maau spike 
Blank LCS IOUdlat 

spike DUP appro-
priate) 

ca AB ca AB ea AB ea AB µg/Lor 
µg/kgwet 
wt. 

caPB ca PB ea PB ea PB µ&(Lor 
µg/kg wet 
wt 

NA NA NA eaAB pH 

ea PB ea PB ea PB ea PB µg/Lwet 
wt. or µg 
/kg dry 
wt. 

Analytical Method Abbreviaiioo.,: 
AEA • alpha mergy analysis. 
CV AA "' cold vapor atomic absclrpti011. 

GC/ECD "' gas chromatosraPhy/clcctrcm capcure dctcctor. 
GC/MS =- gas chromatography/mu, spectrometry. 

GEA =- gamma energy analysis. 
IC "" ioo chromatography. 

ICP/AES • inducuvcly coupled plasma/atomic emissioo spectrometry. 
ICP/MS • mactivcly couplal plasma/mass spectrometry. 

ISE • ion 5dcictive electrode. 
LCS "' laboratory control sample. 
PCB = polychlorinatcd biphmyl. 
SpG specific pavity. 

SVOC = semivolatilc organic compound. 
voe ,. volatile organic compound. 
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Table 5-2. Primary Organic Analytes 

Primary VOA analytes CASNo. Primary SVOA analytes CASNo. 

1, 1, 1-Trichloroethane 71-55-6 2-Methylpheool (o-cresol) 95-48-7 

1, 1,2,2-Tetrachloroethene 127-18-4 Butylbenzylpbthalate 85-68-7 

1,1,2,2-Tetrachlorocthane 79-34-5 2,4,5 Trichlorophenol 95-95-4 

I, 1,2-Trichloro-1 ,2,2-trifluoroethane 76-13-1 2,4,6-Trichlorophenol 88-06-2 

I, 1,2-Trichloroethane 79-00-5 2,6-Bis(tert-butyl)-4-methylphenol 128-37-0 

1, 1,2-Trichloroethylene 79-01-6 2-Chlorophenol 95-57-8 

I, 1,Dichloroethene 75-35-4 2-Ethoxyethanol 110-80-5 

l ,2-Dichloroethane 107-06-2 4-Methylphcnol (p-crcsol) 106-44-5 

Chloroethene (vinyl chloride) 75-01-4 Acenaphthene 8.3-32-9 

2-Butanone (MEK) 78-93-3 Cresylic acid (crcsol, mixed isomers) 1319-77-3 

2-Nitropropane 79-46-9 Cyclohexanone 108-94-1 

2-Propanone (Acetone) 67-64-1 Di-n-butylphthalate 84-74-2 

4-methyl-2-pentanonc (MIBK) 108-10-1 Di-n-octylphthalate 117-84-0 

Benzene 71-43-2 N-nitroso-di-n-propylamine 621-64-7 

Carbon disulfide 75-15-0 Fluoranthene 206-44-0 

Carbon tetrachloride 56-23-5 o-Nitrophenol 88-75-5 

Chlorobenzene 108-90-7 
p-Chloro-m-cresol (4-Chloro-3- 59-50-7 
methylphenol) 

Chloroform 67-66-3 m-Cresol (3-Methylpbenol) 108-39-4 

Dichloromcthane (methylene chloride) 75-09-2 Pyrene 129-00-0 

Ethyl acetate 141-78-6 N-Nitrosomorpholine 59-89-2 

Ethylbenzene 100-41-4 l ,2,4•Trichlorobenzcne 120-82-1 

Diethyl ether 60-29-7 2,4-Dinitrotoluene 121-14-2 

Toluene 108-88-3 Hexachlorocthane 67-72-1 

trans-1,3,-Dichloropropene 542-75-6 Hexachlorobutadiene 87-68·3 

Tricblorofluorontethane 75-69-4 Nitro benzene 98-95-3 

Xylenes 1330-20-7 Naphthalene 91-20-3 

a-Xylene 95-47-6 o-Dichlorobenzene 95-50-1 

m-Xylene 108-38-3 Pyridine 110-86- l 

p•Xylcne 106-42-3 Isobutanol 78-83-1 

-- -- n-Butyl alcohol ( 1-butanol) 71-36-3 

-- -- Tributyl phosphate 126-73-8 

-- -- Dibutyl phosphate• 107-66-4 

-- -- Monobutyl phosphate• --
-- -- Benzo(a)anthracene• 56-55-3 

-- -- Benzo (b) tluorathcnc• 205-99-2 

-- -- Benzo (k) fluorathene• 207-08-9 

-- .. Bcnzo (a) pyrene• 50-32-8 
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Table 5-2. Primary Organic Analytes 

Primary VOA analytes CASNo. Prbnary SVOA analytet CASNo. 

-- -- Chryscnc• 218-01-9 

-- -- Dibcnzo (ab) anthracene• 53-70-3 

-- -- Indcno (123--cd) pyrenc• 193-39-5 

Note: +This analytc is not identified as a Taruc Farm Process Waste Pipeline System constituent in D&D-30262 but 
was added during the review of this SAP. 
Abbreviations: 

CAS 
SVOA 
VOA 

Chanical Abstracts Service. 
= semivolatilc organic analysis. 
~ volatile organic analysis, 
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6.0 QUALITY ASSURANCE AND QUALITY CONTROL 

Quality requirements for conducting River Protection Project (RPP) sampling and analysis are 
described in DOFJRI.r96-68, Hanford Analytical Services Quality Assurance Requirements 
Documents. ATL-MP-1011, ATL Quality Assurance Project Plan/or 222-S Laboratory 
specifies the requirements for ensuring the quality of sample analysis conducted at the 
222-S Laboratory. This quality assurance (QA) plan meets DOF/RL-96-68 minimwn 
requirements as the baseline for laboratory quality systems. 

All activities {sampling and analysis) will be performed using approved methods, procedures, 
and work packages that are written in accordance with approved operational and laboratory QA 
plans, which are consistent with the requirements of this SAP. Sampling and analysis activities 
shall be perfonned by qualified personnel using properly maintained and calibrated equipment. 

6,1 FIELD QUALITY CONTROL 

Field QC samples shall be collected to evaluate the potential for cross-contamination and 
laboratory performance. Field QC for sampling in the 200-1S-1 tank fann pipelines will require 
the collection of field duplicates, equipment rinsate bl~ and trip blank samples, where 
appropriate. If possible, field duplicates should be collected from contaminated areas so valid 
comparisons between the samples can be made. However, the samples should not be collected 
from zones that are expected to contain high levels of transuranic-contaminated soils because of 
the high cost and added handling requirements associated with transuranic materials. Limited 
sample material is anticipated as being available within the interior of pipelines. Because of this 
situation, sufficient sample quantity may not be available for the collection of field QC samples 
and the percentage frequency goals specified for each type of field QC sample may not be 
achievable. Available sample material will always be prioritized for use in the analysis of the 
primary analytical samples. The field QC sample types and the frequency goals for collection 
are described in the following subsections. 

Field Duplicates 

Each field duplicate shall be retrieved from the sample interval or location using the same 
equipment ( e.g., collected from same split-spoon or sample mixing bowl) and sampling 
technique as the original sample. Field duplicates for soil are collected and homogenized before 
being divided into two samples in the field. If volatile organic analysis (VOA) samples are 
required, they should be collected before homogenization. The duplicate samples shall be sent to 
the primary laboratory in the same manner as the routine site samples. Field duplicates provide 
information regarding the homogeneity of the sample matrix and can be used to evaluate the 
precision of the analysis process. 

At least S percent of the total collected soil samples will be duplicated { one field duplicate will 
be collected for every 20 samples). At least one field duplicate shall be collected from the 
samples taken for each of the pipeline bins investigated. The duplicate samples shall be suitable 
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for analysis by an offsite laboratory and shall be analyzed for all of the CO PCs listed in Table 5-
1. 

Field Splits 

Field split samples will be collected at the same frequency as field duplicate samples. Each split 
sample shall be retrieved from the same sample interval or location using the same equipment 
( e.g., collected from same one split-spoon or sample mixing bowl) and sampling technique as the 
original sample. Samples shall be homogenized, split into two separate aliquots in the field, and 
sent to two independent laboratories. lfVOA samples are required, they should be collected 
before homogenization. The splits will be used to verify the perfonnance of the primary 
laboratory. 

The split samples will be obtained from a sample medium that is expected to have some 
contamination and that is suitable for analysis in an offsite laboratory and shall be analyzed for 
all of the CO PCs listed in Table 5-1. 

Equipment Rinsate Blanks 

Equipment rinsate blanks are used to verify the adequacy of sampling equipment 
decontamination procedures and shall be collected for each sampling method or type of 
equipment used. The field geologist can request that additional equipment blanks be taken. 
Equipment blanks shall consist of deionized water washed through decontaminated sampling 
equipment and placed in containers identified in the Sampling Authori7.at.ion Forms. Note that 
the bottle and preservation requirements for water may differ from the requirements for soil. 
Equipment rinsate blanks shall be analyzed for the following: 

• Gross alpha 
• Gross beta 
• Metals ( excluding hexavalent chromiwn and mercury) 
• Anions (except cyanide) 
• VOAs of interest 
• SVOAs of interest. 

These analytes are considered the best indicators of decontamination effectiveness. 

Trip Blanks 

The volatile organic trip blanks will constitute at least 5 percent of all volatile organic compound 
(VOC) samples. If applicable, at least one trip blank shall be collected for each of the pipeline 
bins. Trip blanks shall consist oflaboratory-grade deionized water added to a clean sample 
container. The trip blanks shall travel to the field with the associated bottle sets and will be 
returned to the laboratory with the samples. They will remain unopened during their transport 
and handling. Trip blanks are prepared as a check for possible contamination originating from 
container preparation methods, shipment, handling, storage, or site conditions. The trip blank 
shall be analyzed for voes only. 
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Prevention of Cross-Contamination 

Special care should be taken to prevent cross-contamination of soil samples. Particular care will 
be exercised to avoid the following common ways in which cross-contamination or background 
contamination may compromise the samples: 

• Improperly storing or transporting sampling equipment and sample containers 

• Contaminating the equipment or sample bottles by setting them on or near potential 
contamination sources, such as wicovered growid 

• Handling bottles or equipment with dirty hands 

• Improperly decontaminating equipment before sampling or between sampling events. 

6.2 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS FOR 
LABORATORY ANALYSIS 

Laboratories performing analyses in support of this SAP shall have approved and implemented 
QA plans. These QA plans shall meet the minimwn requirements of DOFJRL-96-68 as the 
baseline for laboratory quality systems. Because Phase 1 sampling will focus on pipelines and 
soils exhibiting a high level of contamination, samples collected according to this SAP will be 
analyzed at the 222-S Laboratory in the 200 West Area. The 222-S Laboratory conducts sample 
analyses according to ATL-MP-1011, which meets the minimum requirements ofDOE/RL-96-
68. 

6.2.1 Quality Control Requirements 

Required QC analyses (duplicates, matrix spikes, blanks, laboratory control samples) are 
identified in Table 5.1. The laboratory shall also use calibration and calibration check standards 
appropriate for the analytical instrumentation as defined in DOE/RL-96-68. The QC acceptance 
criteria for laboratory control samples, spikes, and duplicate are specified in the DQO (D&D-
30262) and are summarized in Table 6.1 . Laboratory blanks shall be evaluated against the 
method detection limits. The QC criteria are goals for demonstrating reliable method 
performance. The laboratory will use its internal QA system for addressing any QC failures. If 
the QC failures are systematic and cannot be resolved by the internal protocols, the project 
manager/assigned task lead shall be consulted to determine the proper action. The laboratory 
should suggest a course of action at that time. All data not meeting the QC requirements shall be 
properly noted and the associated QC failures discussed in the narrative section of the Format V 
data report. 
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Table 6-1. Quality Control Parameters for Primary Analytes (2 Sheets) 
OC Acceotaaee Criteria 

Analytea Method LCS 
% Recovel"Y' 

Al, Sb, As, Ba, Be, Cd, Cr, 
Co, Cu, Fe, Pb, Mn, Mo, ICP/AES 70-130% 
Ni, Se As?, Sr. Tl. U, V. Zn 

Hg CVAA 70.130% 

F, N~-. N03-, er, sot, 
NH/, ~H10t·, CHOi, IC 70-130% 
IC,H.o.-. C.0..2° 
CN- Spectrophotometric 70-130% 

--
sz- Distillation/I SE 70-130% 

Bulle Density or SpG Gravimetric 70-130%2 

111H IPH meter ± 0.1 oH units 

voe GC/MS 70-130% 

svoc GC/MS 70-130-/4 

PCBs GC/ECD 70--130% 

W eiaht l)CI'Cent water Thcnnogravimctric 70-130% 
2331.J 214u mu 236tJ mu 

ICP/MS 70-130%3 ' ' , , 
mNJ!! "°Tb, 2l2Th 
61>Co, U1Cs, 126R.a GEA 70.130% 
1s2Eu, tS4Eu, mEu, 12sSb GEA NA 
129y GEA 70-130% 
14C, 1H Liquid scintillation counting 70-130% 
61Ni Liquid scintillation coun~s_ 70-130% 
90Sr Beta counting 70-130% 

~c ICP/MS 70-1300/4 
79Se Liquid scintillation coooting NA 
Zl91240pu, 241 Am Alpha counting 70-130% 

241Pu Calculation from 118Pu and NA n9/l"°Pu 4 

Calculation from 232U and 232Tb. 
22'Th 232U to be calculated from U or NA 

U isotooes • -
2Jlpu, 242cm, 2.431244cm Alpha counting NA 
Abbreviations: 

Cold Vapor Atomic Absorption CVAA 
GC/ECD 
GC/MS 
GEA 

Gas chromatography/electron capture detection 
Gas chromatography/mass spectrometry 
Gamma Energy Analysis 
Ion Chromatography 

Spike 
o/e Recoverv5 

70-130% 

70-130% 

70-130•/4 

70-130% 

70-1300/4 

NA 
NA 

70-130% 

70.130% 

70-130% 

NA 

70-130%3 

NA 
NA 
NA 

70-130% 

NA 
NA 

70-130% 

NA 

NA 

NA 

NA 

NA 

IC 
ICP/AES 
ICP/MS 
ISE 

Inductively Coupled Plasma / Atomic Emission Spectroscopy 
Inductively Coupled Plasma/ Mass Spectroscopy 

LCS 
MSD 
NA 

Ion selective electrode 
Laboratory control sample 
matrix spike duplicate 
Not applicable 
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Duplicate/ 
MSDRPD1 

S30% 

S30% 

S30% 

~0% 

S30% 

s;]0°/4 

NA 
S30% 

S30% 

~0% 

<30% 

S30% 

S30% 

~0% 

~30% 

~0% 

~0% 

S30% 

S30% 

~0% 

S30% 

NA 

NA 

~30% 
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Table 6-1. Quality Control Parameten for Primary Analytes (2 Sheets) 

Analytes Method 

PCB Polychlorinated biphenyl 
QC quality control 
RPD Relative percent difference 
SpG Specific gravity 
SVOC semi-volatile organic compound 
voe volatile organic compound 

Notes: 

LCS 
e;.Reeove 

1Ifprimary and duplicate results arc available above detcc;tion limits, RPD will be based on these 
results. 
2LCS is applicable to SpG analysis only. 
3LCS and matrix spike for 23Su, 217Np, 21'u, and 232Tb only. 
4Calculations will be perfonned by Process Engineering. 
5Laboratories must meet statistically based controls if more stringent. 

6.2.2 Target Detection Limits 

D&D-30262 provides target detection limits for tank farms pipeline sample analysis. Limits for 
primary radionuclides and chemicals are shown in Table 6.2 and 6.3. 

Table 6-2. Target Detection Limits for Primary Radlonuclldes (2 Sheets) 

Chemical 
Abltracta 

Service No. or 
Conatltuent 

Identifier No. 

14234-35-6 

14596-10-2 

14762-75-5 

10045-97-3 

10198-40-0 

15510-73-3 

15757-87-6 

13981-15-2 

14683-23-9 

15585-10-1 

14391-16-3 

15046-84-1 

13994-20-2 

Analyte 

Antimony-125 

Americium-24 l 

Carbon-14 

Ccsium-137 

Cobalt-60 

Curium-242 

Curium-243 

Curium-244 

Europium-152 

Europium-154 

Europium- I 55 

Iodine 129 

Neptunium-23 7 

Survey or Analytical Method 

Gamma GS 

Am-241 AEA 

C-14 LSC (low level) 

Gamma GS 

GammaGS 

Am-241/Cu-244 AEA 

Am-241/Cu-244 AEA 

Am-241/Cu-244 AEA 

Gamma GS 

Gamma GS 

GammaGS 

Iodine-129-LSC 

ICP/MS 

30 
B-31 

Lowest 
Overall T• raet Detection 

CUL 
Limits 

(pCi/g) 
(pCUg) 

-- 0.3 

31.l 1 

4.65 1 

6.2 0.1 

1.4 0.05 

-- 1.0 

110 1.0 

744 1.0 

3.3 0.1 

3.0 0.1 

125 0.1 

0.12 2 

2.5 I 
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Table 6-2. Target Detection Limits for Primary Radionuclldes (l Sheets) 

Chemleal 
Abltraett 

Servlee No. or Aaalyte 
Co111tltuent 

Identffter No. 

13981-37-8 Nickcl-63 

13981-16-3 Plutonium-238 

Pu-239/240 Plutonium-239/240 

13982-63-3 Radium-226 

15758-85-9 Selenium-79 

Rad-Sr Strontium-90 

14133-76-7 T echoetium-99 

Thorium-228 
4-82-9 

14269-63-7 Thorium-230 

TH-232 Thorium-232 

10028-17-8 Tritium 

13966-29-5 Uranium-233/234 

15117-96-l Uranium-235 

U-238 Uranium-238 

NIA Gross cesium-137 
counts 

NIA Gross alpha 

N/A Gross beta/gamma 

CUL• cleanup level 

TDD "" to be detennincd 

Survey or Analydeal Method 

Ni-63 LSC 

AEA 

AEA 
GammaGS 

Selenium-79-LSC 

Strontium-89,90 - Total Sr-
Gas Proportional Counting 

ICP/MS 
. 

TBD 

ICP/MS 

Tritium - H-3 LSC(mid level) 

ICP/MS 

Portable Nal detector 

Portable contamination detector 

Portable contamination detector 

GS - gamma spectrosoopy. 
LSC = liquid scintillation counter. 
AEA = alpha energy analysis. 

Lowest 
Overall 
CUL 

(pCl/1) 

4,026 

37.4 

33.9 

7.03 

197,000 

4.5 

1.93 

7.73 

20.t 

4.8 

48.2 

1.1 

101 

1.06 

Target Detecdon 
IJmitl 
(pCt/1) 

30 

1 

1 

0.2 

10 

1 

1 

l 

1 

1 

30 

1 

1 

1 

3.1 

100 d/min/ 
100 cm2 

5,000 d/minl 
100 cm2 

ICP/MS = inductively coupled pla.,ma/masss spectrometry 
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Chemical 
Abltraetl 

Service No. 
or 

Comtituent 
Identifier 

No. 
7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-96-5 

7439-97-6 

7439-98-7 

7440-02-0 

7782-49-2 

7440-22-4 

7440-24-6 

7440-28-0 

RPP-PLAN-31715 Rev 1 

Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets) 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (Ill}/ Chromium 
(total) 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercwy 

Molybdenum 

Nickel 

Selenium 

Silver 

Strontium 

Thallium 

Survey or Analytical Method 

EPA Method 6010B 

EPA Methods 6010B, 6020, or 
200.8 (trace) 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 601 OB, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 601 OB, 6020, or 
200.8 

EPA Methods 7470A, 7471A, 
6020, or 200.8 

EPA Methods 7470A, 7471A, 
6020, or 200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 601 OB, 6020, or 
200.8 

EPA Methods 6010B, 6020, or 
200.8 

32 
B-33 

Loweat 
Overall 

CUL 
(ma1k&) 

45.2 

5 

6.5 

132 

10 

0.81 

42 

20 

50 

152 

50 

512 

0.33 

2 

30 

0.3 

2 

2,920 

1 

Taraet 
Detection 

Lfmltl 
(mc/k&) 

5 

0.6 

1 

20 

o.s 

0.5 

1 

2 

1 

5 

5 

1.9• 

0.2 

19• 

4 

1 

2 

1 

0.5 
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Table 6-3. Target Detection Limits for Primary Chemicals (S Sbeetl) 

Chemleal 
Ab1tractt 

SemceNo. 
or Allalyte 

Conatituent 
ldentffler 

No. 

7440-61-1 Uranium 

7440-62-2 Vanadium 

7440-66·6 Zinc 

57-12-5 Cyanide (includes 
ferrocyanidc) 

16984-48-8 Fluoride 

14797-55-8 Nitrate 

14797-65-0 Nitrite 

16887•00-6 Chloride 

14808-79-8 Sulfate 

71-50-1 Acetate 

64-18-6 Fonnate 

79-14-1 Glycolate 

144-62-7 Oxalate 

18496-25-8 Sulfide 

NA Ammonium (NH,.) 

67•64-1 Acetone 

71-43-2 Benzene 

75-15-0 Carbon disulfide 

56-23-5 Carbon tetrachloride 

108-90-7 Chlorobcnzene 

67-66-3 Chloroform (trichloromethane) 

108-94-1 Cyclohexanonc 

107-06-2 l ,2-Dichloroethane 

75-35-4 1, 1-Dichloroethylene 

75-09-2 Dichloromethane (methylene 
chloride) 

10061-02-6 Dicbloropropenc; 1,3,- (tram-) 

141-78-6 Ethyl acetate 

60-29-7 Diethyl ether 

Survey or Analytical Method 

EPA Methods 200.8, 6020, or 
kinetic phosphorescence 
absorption 

EPA Methods 6010B, 6020, or 
200.8 

EPA Methods 601 OB, 6020, or 
200.8 

EPA Methods 9010C total cyanide 
or335 

IC, EPA Method 9056 or 300.0 

JC, EPA Method 9056 or 300.0 

IC, EPA Method 9056 or 300.0 

IC, EPA Method 90S6 or 300.0 

IC, EPA Method 9056 or 300.0 

IC, EPA Method 9056 or 300.0 

IC, EPA Method 9056 or 300.0 

IC, EPA Method 90S6 or 300.0 

IC, EPA Method 90S6 or 300.0 

EPA Method 9030 

EPA Method 300.7 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8270C 

EPA Method 8260 

BP A Method 8260 

BP A Method 8260 

EPA Method 8260 

EPA Method 80 IS 

EPA Method 8015, 8260 

33 

B-34 

Lowest 
Overall 
CUL 

(JIii/ki) 

3.21 

560 

86 

0.8 

S.18 

40 

4 

1000 

1000 

-· 
--
---
--
--

9.23 

28.9 

0.00448 

5.65 

0.00310 

0.874 

0.0381 

344 

0.00232 

0.000522 

0.0218 

0.00141 

59.5 

6.68 

TU1et 
Detection 

IJ.mltl 
(mg/q) 

l 

2.5 

1 

0.5 

s 
2.5 

2.5 

0.3• 

2.7• 

4 . .s• 
10.0 

3.8• 

2• 

5 

o.s 
0.02 

0.0015 

0.005 

0.0015 

0.005 

0.005 

o . .s 
0.0015 

0.01 

0.002 

0.005 

5 

5 
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets) 

Chemical 
Abatracll 

Service No. 
or Analyte 

Comtltuent 
Identifier 

No. 
100-41-4 Ethyl benzene 

67-72-1 Hexacbloroethane 

108-10--1 Methyl isobutyl ketone 
(MIBK hexane) 

78-93-3 Methyl ethyl ketone (MEK) 

79-46-9 Nitropropane; 2-

79-34-5 Tetrachloroethane; 1,1,2,2-

127-18-4 Tctrachloroethcne (PCE) 

108-88-3 Toluene 

76-13-1 
trichloro-1,2,2-trifluoroethaoc; 
1,1,2-

71-55-6 l,l,1-Tricblorocthane (TCA) 

19-00-5 l, 1,2-Tricbloroetbane 

83-32-9 Acenaphthene 

71-36-3 Butanol; n- (n-butyl alcohol) 

85-68-7 Butylbcnzytphthalate 

95-57-8 Chlorophcnol; 2-

M+P Cresol; m+ p 
CRESOL (3/4-Methylphcnol) 

95-48-7 
Crcsol;o-
(2-Methylphenol) 

1319-77-3 
Crcsylic acid ( crcsol, mixed 
isomers) 

84-74-2 
Dibutylphtbalatc (Di-n-
butylphthalate) 

117-84-0 Di-n-octylphthalate 

9.5-50-1 Dichlorobcnzcne; 1,2- (ortho-) 

121-14-2 Oinitrotoluene; 2,4-

110-80-5 Ethoxyetbanol; 2-

206-44-0 Fluorantbene 

87-68-3 Hexachlorobutadiene 

78-83-1 lsobutyl alcohol Osobutaool) 

128-37-0 
mcthylphenol; 2,6-Bis(tert-
butyl)-4-

Survey or Analytical Metlaod 

EPA Method 8260 

EPA Method 8270C 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8270C 

EPA Method 8260, 80 l 5 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

TBD 

EPA Method 8270C 

EPA Method 8270C 

EPA Methods 8260 or8015 

EPA Method 8270C 

34 

B-35 

Lowest 
Overall 

CUL 
(q/q) 

6.05 

0.125 

2.71 

19.6 

0.0000208 

0.00123 

0.000859 

4.65 

22,000 

1.58 

0.00427 

20 

6.62 

893 

0.943 

IO.I 

10.3 

--

2.2 

0.524 

7.03 

0.189 

25.7 

631 

0.605 

19.4 

--

Tupt 
DeteeUoo 

Limit, 
(mwk&) 

0.005 

0.33 

0.01 

0.01 

0.002• 

0.00.5 

0.005 

0.005 

0.010 

0.005 

0.002 

0.33 

s 
0.33 

0.33 

0.33 

0.33 

o.s• 

0.33 

0.33 

0.33 

0.33 

TBD 

0.33 

0.33 

5 

1.2• 



Cltemical 
Abltraetl 

SenfceNo. 
or 

Coutltueat 
ldentlfler 

No. 

59-50-7 

91-20-3 

98-95-3 

88-75-5 

621-64-7 

79-01-6 

75-69-4 

7S-04-I 

1330-20-7 

108-38-3 

95-41-6 

106-42-3 

120-82-1 

59-89-2 

129-00-0 

110-86-1 

95-95-4 

88-06-2 

126-73-8 

107-66-4 

--
56-55-3 

205-99-2 

207-08-9 

50-32-8 

218-01-9 

53-70-3 

193-39-5 

2674-11-2 

11104-26-2 

11141-16-5 
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheen) 

Analyte 

methylphcnol; 4-Chloro-3-(p-
Chloro-m-cresol) 

Naphthalene 

Nitrobenzcne 

Nitrophenol; o-

Nitroso-di-n-propylamine 

Tricbloroetbylene (TCE) 

Tricblorofluoromethane 

Vinyl chloride 

Xylenes 

Xylene; m-

Xylene; o-

Xylene; p-

1,2.4 - Trichlorobenzene 

Nitrosomorpholine; N-

Pyrene 

Pyridine 

Trichlorophenol; 2,4,5-

Tricblorophenol; 2,4,6-

Tnbutyl pho.1phate 

Dibulyl phosphate• 

Monobutyl phosphate• 

Bcnro(a)anthracene• 

Bemo (b) tluorathene• 

Bcnzo (k) fluorathene• 

Benzo (a) pyrene• 

Chrysene• 

Dibenzo (ab) anthraccne• 

lndeno (123,d) pyrenc• 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Survey or Analytical Method 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8260 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8041 

EPA Method 8270C 

EPA Method S270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

EPA Method 8270C 

PCBs, EPA Method 8082 

PCBs, EPA Method 8082 

PCBs, EPA Method 8082 
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Lowen 
Overall 
CUL 

(mg/kg) 

4,000 

4.46 

0.026 

--
0.000056 

7.21E-4 

28.4 

0.000184 

14.6 

84.4 

91.9 

172 

2.98 

--
655 

0.0746 

4 

0.0924 

6.18 

--
--

0.856 

1.37 

13.7 

0.137 

95.6 

0.137 

1.37 

0.092 

0.092 

0.092 

Tu-1et 
Detection 

Lindtl 
(ms/ka) 

0.33 

0.33 

0.33 

0.66 

0.33 

3.7E-4• 

0.01 

0.01 

0.01 

5.lE-4• 

2.4E-4• 

5.IE-4• 

0.33 

0.33 

0.33 

0.66 

0.33 

0.33 

0.165 

3.3 

TBD 

TBD 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.02 

0.02 

0.02 
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Table 6-3. Target Detection Limits for Primary Chemicals (5 Sheets) 

Chemleal 
Abatr•cts Lowen T11r1et SemceNo. 

or Analyte Survey or Analytical Method 
Overall Detection 

Coaatltaent CUL Llmlb 

Identffler (ms/k&) {ma/kl) 

No. 
53969-21-9 Aroclor 1242 PCBs, EPA Method 8082 0.0394 0.02 

126S72-29-6 Aroclor 1248 PCBs, EPA Method 8082 0.0386 0.02 

11097-6999-
Aroclor 1254 

PCBs, EPA Method 8082 0.066 0.02 
1 

11096-82-S Aroclor 1260 PCBs, EPA Method 8082 0.072 0.02 
Note: ~argct detection limit for this analyte is not spcoificd in D&D-30262. It is based on detection 
limits achieved in the rcccnt analyses of soil samples taken near tank 241-S-102 (RPP-RPT-36439, 
Final Report for the Contaminated Soil Samplt!-3 at Tank 241-S-J 02 in Support of the Type A 
Investigation of the Tank Waste Spill). 
Abbreviations: 
CUL :: cleanup level. 
EPA = U.S. Environmental Protection Agency. 
IC = ion chromatography. 
TBD a:: to be determined 
NI A= not applicable. 
PCB= polychlorinated biphenyl. 
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7.0 DATA REPORTING 

The data package(s) from the 222-S Laboratory will be in Format V. A Format V data package, 
as defined in ATL-MP-1011 is necessary because the data are expected to receive extensive 
review from external individuals and organizations. The Format V data package is subject to 
internal laboratory QA verification and review including peer review prior to release. Upon 
release, the data package will receive a third party validation. 

The Fonnat V data package requires a comprehensive report of analytical data. All analytical 
data, including waste sample analyses, blank analyses, holding time checks, matrix spike 
duplicate analyses, and surrogate recoveries shall be verified by the laboratory prior to reporting. 
The data package shall also include TICs found in volatile organic analysis (VOA) and 
semivolatile organic analysis (SVOA). A discussion of the TIC evaluation process shall be 
provided in the narrative. 

In addition to the data package(s), an electronic version of the analytical results shall be provided 
to the Hanford Environmental Infonnation System (HEIS) database. 

8.0 CHANGE CONTROL 

Field activity and laboratory work scope changes may be required because of unexpected field 
conditions, new information, health and safety concerns, or other circumstances. Changes to 
work scope may result in modifications to this SAP. Work scope changes that do not result in 
deviation from the SAP requirements, can be made in the field or laboratory with the approval of 
the project manager or assigned task lead. These work scope changes will be documented in the 
sampling work package and/or Fonnat V laboratory report and the retrieval data report. 
Justification for the changes to work scope shall be provided in sufficient detail to understand the 
basis for the change. Alternately, if field or laboratory conditions result in substantial work 
scope changes, the SAP may be revised with DOE and Ecology approval. 

Waste sempling and field measurement methods and analytical strategies (e.g., constituent 
listings and data analysis) may be updated as new technologies or information become available. 
The impact of these updates to the SAP will be judged as they are identified to detennine if 
revisions to the SAP will be necessary. Ecology, DOE and its contractors will participate in the 
SAP update evaluation process and any subsequent revisions to the SAP. 
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APPENDIX A 

QUALITY ASSURANCE PROJECT PLAN FOR PHASE 1 SAMPLING AND 
ANALYSIS OF THE 20~1S-1 OPERABLE UNIT TANK FARM PIPELINES 
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QUALITY ASSURANCE PROJECT PLAN FOR PHASE 1 SAMPLING AND 
ANALYSIS OF THE 200-IS-1 OPERABLE UNIT TANK FARM PIPELINES 

The quality assurance project plan (QAPjP) establishes the quality requirements for 
environmental data collection, including sampling, field measurements, and laboratory 
analysis. The QAPjP complies with the requirements of the following: 

• U.S. Department of Energy (DOE) Order 414. lC, Quality Assurance 

• 10 CFR 830.120, uQuality Assurance Requirements" 

• EPA/240/8-01/003, EPA Requirements for Quality Assurance Project Plans, 
EPAQA/R-5. 

A-1.0 PROJECT MANAGEMENT 

This section addresses the basic areas of project management, and it ensures that the 
project has a defined goal, that the participants understand the goal and approach to be 
used, and that the planned outputs have been appropriately docwnented. The QAPjP is 
organized according to the elements described in EPA QA/R-S. 

A-1.1 PROJECT/f ASK ORGANIZATION 

The project organization is described in the subsections that follow and is shown in 
FigureA-1. 

Waste Site Remediation Manager 

The Waste Site Remediation manager provides oversight for all activities and coordinates 
with DOE and Ecology in support of sampling activities. In addition, support is provided 
to the task lead to ensure that the work is performed safely and cost-effectively. 

Remediation Task Lead 

The Remediation task lead is responsible for direct management of sampling documents 
and requirements, field activities, and subcontracted tasks. The task lead ensures that the 
field team lead, samplers, and others responsible for implementation of this SAP and the 
QAPjP are provided with current copies of this document and any revisions thereto. The 
task lead works closely with quality assurance, health and safety, and the field team 
leader to integrate these and the other lead disciplines in planning and implementing the 
work scope. The task lead also coordinates with and reports to DOE, Ecology, and the 
Tank Farm contractor on all sampling activities. 
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Figure A-1. Project Organization 
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Quality Assurance 

Quality Assurance is re pon ible for quality assurance issues on the project. 
Responsibilities include oversight of implementation of the project quality assurance 
requirements; review of project documents including SAP (and the QAPjP); and 
participation in quality assurance assessments and urveillance on ample collection and 
analysis activities as appropriate. 

Waste Management 

The Waste Management lead communicates policies and procedures and ensures project 
compliance for storage, transportation, disposal and waste tracking in a safe and 
cost-effective manner. Other responsibilities include identifying waste management 
sampling/characterization requirement to ensure regulatory compliance interpretation 
( e.g., with WAC 173-303) of the characterization data to generate waste designations, 
profiles, and other documents that confirm compliance with waste di posal requirements. 

Field Team Leader 

The field team leader has the overall responsibility for the planning, coordination, and 
execution of the field sampling activities. Specific responsibilities include converting the 
sampling design requirements into field task instructions that provide specific direction 
for field activities. Responsibilities also include directing training, mock-ups, and 
practice sessions with field personnel to ensure that the sampling design is understood 
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and can be performed as specified. The field team leader communicates with the 
Remediation task lead to identify field constraints that could affect the sampling design. 
In addition, the field team leader directs the procurement and installation of materials and 
equipment needed to support the field work. 

The field team leader oversees field-sampling activities that include sample collection, 
packaging, provision of certified clean sampling bottles/containers, docwnentation of 
sampling activities in controlled logbooks, chain-of-custody documentation, and 
packaging and transportation of samples to the laboratory or shipping center. 

Radiological Engineering 

The Radiological Engineering lead is responsible for the radiological engineering and 
health physics support within the project. Specific responsibilities include conducting 
ALARA reviews, exposure and release modeling, and radiological controls optimization 
for all work planning. In addition, radiological hazards are identified and appropriate 
controls are implemented to maintain worker exposures to the hazards ALARA. 
Radiological Engineering interfaces with the project safety and health representative and 
plans and directs radiological control technician support for all activities. 

Process Engineering 

Process Engineering prepares this SAP and individual pipeline sampling and analysis 
plans (PSAPs). Process Engineering selects the laboratories that perform the analyses 
and requests assessments/surveillances of the laboratories. This organiution receives the 
analytical data from the laboratories, arranges for data entry into the Hanford 
Environmental Information System (HEIS) database, and arranges for data validation. It 
performs reviews of sample data against existing knowledge and data quality assessments 
according to guidelines in EPA QA/G-9, Guidance for Data Quality Assessment. 

Health and Safety 

Responsibilities include coordination of industrial safety and health support within the 
project as carried out through safety and health plans, job hazard analyses, and other 
pertinent safety documents required by Federal regulation or by internal Tank Fann 
Contractor work requirements. In addition, assistance is provided to project personnel in 
complying with applicable health and safety standards and requirements. Personnel 
protective clothing requirements are coordinated with Radiological Engineering. 

A-1.2 PROBLEM DEFINITION/BACKGROUND 

See Sections 1.0 and 2.0 of the SAP. 
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A-1.3 PROJECTffASKDESCRJPTION 

See Section 3 .0 of the SAP. 

A-1.4 QUALITY OBJECTIVES AND CRITERIA 

See Sections 5.0 and 6.0 of the SAP. 

A-1.5 SPECIAL TRAINING/CERTIFICATION 

Sampling and laboratory personnel shall complete the necessary training and receives 
appropriate certification to perfonn assigned tasks in support of the 200-IS-1 
characterization project. The environmental safety and health training program provides 
workers with the knowledge and skills necessary to safely execute assigned duties. Field 
personnel typically will have completed the following training before starting work: 

• Occupational Safety and Health Administration 40-hour hazardous waste worker 
training and supervised 24-hour hazardous waste site experience 

• 8-hour hazardous waste worker refresher training (as required) 

• Hanford general employee radiation training 

• Radiological worker training. 

A graded approach is used to ensure that workers receive a level of training 
commensurate with their responsibilities that complies with applicable U.S. Department 
of Energy orders and government regulations. Specialized employee training includes 
prejob briefings, on-th~job training, emergency preparedness, plan-of-the-day activities, 
and facility/worksite orientations. 

A-1.6 DOCUMENTS AND RECORDS 

All information pertinent to field sampling and surveying wilt be recorded in field 
checklists and bound logbooks in accordance with existing sample collection protocols. 
The sampling team will be responsible for recording all relevant sampling information. 
Entries made in the logbook will be dated and signed by the individual who made the 
entry. Program requirements for managing the generation, identification, transfer, 
protection, storage, retention, retrieval, and disposition of records within the Tank Fanns 
Contractor will be followed. 

Requirements for laboratory data reporting are discussed in Sections 7.0 and 8.0 of the 
SAP. 
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A-2.0 DATA GENERATION AND ACQUISITION 

A-2.1 SAMPLING PROCESS DESIGN 

See Section 4.1 of the SAP. 

A-2.2 SAMPLING METHODS 

See Section 4.2 of the SAP. 

A-2.3 SAMPLE HANDLING AND CUSTODY 

See Section 4.3 of the SAP. 

A-2.4 ANALYTICAL METHODS 

See Table 5.1 ofthe SAP. 

A-2.5 QUALITY CONTROL 

Quality control sample requirements and acceptance criteria for these samples are 
specified in Section 6.0 of the SAP. Overall quality assurance and quality control 
requirements for characterization are discussed in this section. 

A-2.5.1 Quality Auurance Objective 

The quality assurance objective of this plan is to develop implementation guidance that 
will provide data of known and appropriate quality. Data quality is assessed by 
representativeness, comparability, accuracy, and precision. The applicable QC 
guidelines, quantitative target limits, and levels of effort for assessing data quality are 
dictated by the intended use of the data and the nature of the analytical method. Each of 
these is addressed in the following subsections: 

Representativeness 

Representativeness is a measure of how closely the results reflect the actual concentration 
and distribution of the chemical and radiological constituents in the matrix sampled. 
Sampling design has been developed and sampling techniques will be selected with the 
goal of optimizing representativeness of the samples. 

Comparabllity 

Comparability expresses the confidence with which one data set can be compared to 
another. Data comparability will he maintained using standard procedures and consistent 
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methods and units. Also, split samples will be used to compare performance of 
laboratories. 

Accuracy 

Accuracy is an assessment of the closeness of the measW"ed value to the true value. 
Accuracy of chemical test results is assessed by spiking samples with known standards 
and establishing the average recovery. A matrix spike is the addition to a sample of a 
known amount of a standard compound similar to the compounds being measured. 
Sample accuracy is expressed as the percent recovery of a spiked sample. Table 6-1 
provides the accuracy criteria for laboratory analyses. 

Precision 

Precision is a measure of the data reproducibility when more than one measurement has 
been taken on the same sample. Precision can be expressed as the relative percent 
difference for duplicate measurements or relative standard deviation for triplicates. Table 
6.1 lists the analytical precision criteria for fixed laboratory analyses. 

Detection Limits 

Detection limits are functions of the analytical method used to provide the data and the 
quantity of the sample available for analyses. Method detection limits for the CO PCs are 
presented on Tables 6-2 and 6-3. 

Laboratory Quality Control 

The laboratory method blanks, duplicates, laboratory control sample/blank spike, and 
matrix spikes are defined in Chapter 1 of SW-846 and will be run at the frequency 
specified in Chapter 1 of SW-846. Because of anticipated limited sample quantity being 
available within the pipelines, sufficient material may be available to perfonn both 
method analysis and associated laboratory QC. Available sample quantity will always be 
prioritized and allocated to completion of the method analysis. If insufficient sample is 
available for completion of laboratory QC analyses, the laboratory will be make note of 
the condition in the data package narrative and the associated data results will have 
laboratory qualifies added as appropriate. 

A-2.5.3 Sample Preservadon, Containen, and Holding Times 

Sample preservation, containers, and holding times for radiological and nonradiological 
analytes are shown in Table A-1. 
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Table A-1. Sample Preservadon, Container, and Holding Time Guidelines 
Bottle 

Allaiytel Matrlcet 
Numi,.r 

Radionuclides SoiVSludgc/ 
Sediment/Scale 

l 

IC anions Soil/Sludge/ 
l 

Sediment/Scale 

ICP metals Soil/Sludge/ 
1 

Sediment/Scale 

MCl"cUry Soil/Sludgd 
l 

Sediment/Scale 

Total cyanide Soil/Sludge/ 
I 

Sediment/Scale 

pH(soil) Soil/Sludge' 
l 

Sediment/Scale 

SVOA Soil/Sludge:/ 
l 

Sediment/Scale 

VOA 

Soil/Sludge/ 
2 - 8 

Sedimenl/Scale 

PCBs Soil/Sludge' 
l 

Sediment/Scale 

AG = amber glass 
CV AA= cold vapor atomic absorption 
EPA = U.S. Environmental Protection Agency 

G= glass 
Ge "" gas chromatography 
IC = ion chromatography 

Pnlena1lon Paddaa 
Type ReqalnlDIIIU 

GIP None None 

GIP None Cool4 °C 

GIP None None 

G None None 

G None Cool4°C 

GIP None None 

AG None Cool4°C 

Methanol 
Methanol Cool4 °C; 

aGs 
(high level) 

Frce-ze 
Freeze 

<- 1°c and 
{low level) 

> -20°C 

G None Cool4 °C 

ICP = inductively coupled plasma 
P = plastic 
PCB = polycltlorinatcd biphenyl 
SVOA = semivolatile organic analysis 
VOA = volatile organic analysis 
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6 months 

48 hours 

6 months 

28 days 
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Within 24 
hrs oflab 
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A-2.5.4 Sample Collection Requirements 

Sample Location 

Pipeline and soil sample locations are selected as described in Section 4.0 of the SAP. 
Minor adjustments to the specified locations may be made to mitigate unsafe conditions, 
avoid structural interferences, or bypass utilities. Changes in sample locations that do not 
affect the DQOs will require approval of Process Engineering and the task lead. Changes 
to sample locations that result in impacts to the DQOs will require concurrence by DOE 
and Ecology. 

Surface geophysical and radiation surveys will be conducted at all sample locations. The 
surface geophysical surveys will be conducted using ground~penetrating radar and/or 
electromagnetic imaging and will aid in verifying the locations of buried pipelines and in 
selecting soil probe locations to avoid subsurface obstructions. The surface radiation 
surveys will identify areas of surface contamination that might affect health and safety of 
the workers. 

Sample Identification 

The sample and data-tracking database will be used to track the samples from the point of 
collection through the collection and laboratory analysis process. The REIS database is 
the repository for the laboratory analytical results. The HEIS sample nwnbers will be 
issued to the sampling organization for this project in accordance with onsite 
organizational procedures. Each radiological/nonradiological and physical properties 
sample will b_e identified and labeled with a unique HEIS sample number. The sample 
location, depth, and corresponding HEIS numbers will be documented in the sampler's 
field logbook. 

Each sample container will be labeled with the following information using a waterproof 
marker on firmly affixed water-resistant labels: 

• Sample identification number 
• Sample collection date and time 
• Name or initials of person collecting the sample 
• Preservation method (if applicable). 

A list of sample analyses is not required for sample labels because the list could be quite 
long. The laboratory will consult the PSAPs for appropriate analyses and additional 
guidance for preparing the sample for analysis. 

Sample Custody 

See Section 4.3 of the SAP. 
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Sample Containen and Preservatives 

Level I EPA pre-cleaned sample containers will be used for soil samples collected for 
chemical and radiological analysis. Container sizes may vary depending on 
laboratory-specific volumes/requirements for meeting analytical detection limits. If, 
however, the dose rate on the outside of a sample jar or the curie content within the 
sample exceeds levels acceptable by an offsite laboratory, the sampling lead can send 
smaller volumes to the laboratory. 

Sample Shipping 

The radiological control technician will measure the contamination levels on the outside 
of each sample jar and the dose rates on each sample jar. The radiological control 
technician also will measure the radiological activity on the outside of the sample 
container (through the container) and will document the highest contact radiological 
reading in rnillirem per hour. This infonnation, along with other data, will be used to 
select proper packaging, marking, labeling, and shipping paperwork in accordance with 
U.S. Department of Transportation regulations (49 CFR, ''Transportation") and to verify 
that the sample can be received by the analytical laboratory in accordance with the 
laboratory's acceptance criteria. 

A-2.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND 
MAINTENANCE 

Measurement and testing equipment used in the field or in the laboratory that directly 
affects the quality of analytical data will be subject to preventive maintenance measures 
to ensure minimization of measurement system downtime. Laboratories and onsite 
measurement organizations must maintain and calibrate their equipment per manufacturer 
or other applicable guidelines. Maintenance requirements (such as parts lists and 
documentation of routine maintenance) will be included in the individual laboratory and 
the onsite organization quality assurance plan or operating procedures (as appropriate). 
Calibration of laboratory instruments will be perfonned in a manner consistent with 
SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, or with 
auditable U.S. Department of Energy Hanford Site-wide and contractual requirements. 

Consumables, supplies, and reagents will be reviewed in accordance with SW-846 
requirements and will be appropriate for their use. Note that contamination is monitored 
by the QC samples discussed in Section 6.1 of the SAP. 

A-2.7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 

See Sections 7 .2 and A-2.6. 
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A-2.8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

See Section A-2.6. 

A-2.9 NON-DIRECT MEASUREMENTS 

See Section 4.1 for a discussion on use of NDA. 

A-2.10 DATA MANAGEMENT 

Data generated as a result of sampling and data analysis activities will follow 
requirements outlined in this QAPjP and shall be managed and stored in accordance with 
applicable programmatic requirements governing data management procedures. At the 
direction of the task lead, all analytical data packages shall be subject to final technical 
review by qualified personnel before the results are submitted to the regulatory agencies 
or before inclusion in reports. Electronic data access, when appropriate, shall be via a 
database (e.g., HEIS or a project-specific database). Where electronic data are not 
available. hard copies shall be provided in accordance with Section 9.6 of the Hanford 
Federal Facility Agreement and Consent Order (Ecology, EPA, and DOE. 1989). 

Planning for sample collection and analysis shall be in accordance with the programmatic 
requirements governing laboratory sample collection activities. In the event that specific 
procedures do not exist for a particular work evolution, or if it is determined that 
additional guidance to complete certain tasks is needed, a work package will be 
developed to adequately control the activities, as appropriate. Examples of the sample 
teams' requirements include the activities associated with the following: 

• Chain of custody/sample analysis requests 
• Project and sample identification for sampling services 
• Control of certificates of analysis 
• Logbooks, checklists 
• Sample packaging and shipping. 

Approved work control packages and procedures will be used to document radiological 
measurements when implementing this SAP. Examples of the types of documentation 
for field radiological data include the following: 

• Instructions regarding the minimum requirements for docwnenting radiological 
controls information as discussed in 10 CFR 835, "Occupational Radiation 
Protection" 

• Instructions for managing the identification, creation, review, approval, storage, 
transfer, and retrieval of Hanford Site radiological records 

• The minimum standards and practices necessary for preparing, performing, and 
retaining radiological-related records 

• The indoctrination of personnel on the development and implementation of 
survey/sample plans 
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• The requirements associated with preparing and transporting regulated material. 

A-3.0 ASSESSMENT AND OVERSIGHT 

A-3.1 ASSESSMENT AND RESPONSE ACTIONS 

Project management and Quality Assurance may conduct random surveillance and 
assessments to verify compliance with the requirements outlined in this SAP, project 
work packages, the project quality management plan, procedures, and regulatory 
requirements. Deficiencies identified by these assessments shall be reported in 
accordance with existing programmatic requirements. Corrective actions will be 
implemented as required by the Tank Farms Contractor policy and procedures. 

A-3.2 REPORTS TO MANAGEMENT 

Management will be made aware of deficiencies identified by assessments and 
surveillances and subsequent corrective actions. 
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A-4.0 DATA VALIDATION AND USABILITY 

A-4.1 DATA REVIEW, VERIFICATION, AND VALIDATION 

Sample data will be reviewed against existing knowledge of the characteristics and/or 
composition of the type(s} of waste that was transferred through the pipes. See Section 
4.1 for additional discussion of process knowledge. Verification activities include 
checking completeness of laboratory analytical data packages (e.g., complete laboratory 
QC documentation, all data results present, data narrative swnmary is complete, and all 
report pages are present). Validation shall be performed on completed data packages by 
a qualified independent contractor. Validation shall consist of verifying required 
deliverables, requested versus reported analyses, and transcription errors. Validation also 
shall include the evaluation and qualification of results based on holding time, method 
blanks, matrix spikes, laboratory control samples, laboratory duplicates, and chemical 
and tracer recoveries, as appropriate to the methods used. At least 5 percent of all data 
shall be validated. No validation will be perfonned for physical data, field 
measurements, or NOA results. 

A-4.2 VERIFICATION AND VALIDATION METHOD 

See above section (Section A-4.1 ). 

A-4.3 RECONCILIATION WITH USER REQUIREMENTS 

The data quality assessment process compares completed field-sampling activities to 
those proposed in conesponding sampling documents and provides an evaluation of the 
resulting data. The purpose of the data evaluation is to determine if quantitative data are 
of the correct type and are of adequate quality and quantity to meet the project DQOs. 
Data quality assessment will be performed according to guidelines in EP N600/R-96/084, 
Guidance for Data Quality Assessment, Practical Methods for Data Analysis, EPA 
QA/G-9. 
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A-5.0 QUALITY ASSURANCE PROJECT PLAN REFERENCES 

10 CFR 830.120, "Quality Assurance Requirements," Title 10, Code of Federal 
Regulations, Part 830.120, as amended. 

10 CFR 835, "Occupational Radiation Protection,,, Title 10, Code of Federal 
Regulations, Part 835, as amended. 

49 CFR, "Transportation," Title 49, Code of Federal Regulations, as amended. 
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1 TERMS 

2 AEA alpha energy analysis 
3 AG amber glass 
4 ALARA as low as reasonably achievable 
5 ASTM American Society for Testing and Materials 
6 bgs below ground surface 
7 CAS Chemical Abstracts Service 
8 CERCLA Comprehensive Environmental Response, Compensation, and 
9 Liability Act of 1980 

10 CLARC Cleanup Levels and Risk Calculations under the Model Toxics 
11 Control Act Regulation (CLARC Version 3.1) (Ecology 94-145) 
12 CFR Code of Federal Regulations 
13 COPC contaminant of potential concern 
14 CVAA cold vapor atomic absorption 
15 DOE U.S. Department of Energy 
16 cl/min disintegrations per minute 
17 DQO data quality objective 
18 EPA U.S . Environmental Protection Agency 
19 FS feasibility study 
20 GEA gamma energy analysis 
21 GPC gas proportional counting 
22 GW groundwater 
23 HEIS Hanford Environmental Information System database 
24 IC ion chromatograph 
25 ICP inductively coupled plasma 
26 JCP/MS inductively coupled plasma/mass spectrometry 
27 IDW investigation-derived waste 
28 NIA not applicable 
29 Nal sodium iodide 
30 NCEA National Center for Environmental Assessment 
31 ORP DOE, Office of River Protection 
32 OU operable unit 
33 ppmv parts per million volume 
34 PUREX Plutonium-Uranium Extraction (Plant or process) 
35 QA quality assurance 
36 QAPjP quality assurance project plan 
37 QC quality control 
38 RCRA Resource Conservation and Recovery Act of 1976 
39 RESRAD RESidual RADioactivity (dose model) 
40 RID reference dose 
41 RL DOE, Richland Operations Office 
42 SAP sampling and analysis plan 
43 STOMP Subsurface Transport Over Multiple Phases (code) 
44 TBD to be determined 
45 TSD treatment, storage, and/or disposal (unit) 
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volatile organic analyte 
Washington Administrative Code 
Washington State total petroleum hydrocarbons - diesel range 
Washington State total petroleum hydrocarbons - gasoline range 
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sq . inches 
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Mass (weight) 

ounces (avoir) 

pounds 

tons (short) 

Volume 

teaspoons 

tablespoons 

ounces 

(U.S., liquid) 

cups 
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(U.S., liquid) 

gallons 
(U.S ., liquid) 
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Fahrenheit 

Radioactivity 

picocurie 
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METRIC CONVERSION CHART 
Into Metric Units Out of Metric Units 

Multiply by To get Jfyou know Multiply by To get 

Length 

25.40 millimeters millimeters 0.0394 inches 

2.54 centimeters centimeters 0.394 inches 

0.305 meters meters 3.281 feet 

0.914 meters meters 1.094 yards 

1.609 kilometers kilometers 0.621 miles (statute) 

Area 

6.452 sq. centimeters sq . centimeters 0.155 sq . inches 

0.0929 sq. meters sq . meters 10.764 sq. feet 

0.836 sq. meters sq. meters 1.196 sq. yards 

2.591 sq. kilometers sq . kilometers 0.386 sq . miles 

0.405 hectares hectares 2.471 acres 

Mass (weight) 

28.349 grams grams 0.0353 ounces (avoir) 

0.453 kilograms kilograms 2.205 pounds (avoir) 

0.907 ton (metric) ton (metric) 1.102 tons (short) 

Volume 

5 milliliters milliliters 0.034 ounces 
(U.S., liquid) 

15 milliliters liters 2.113 pints 

29.573 milliliters liters 1.057 quarts 

(U.S., liquid) 

0.24 liters liters 0.264 gallons 
(U.S., liquid) 

0.473 liters cubic meters 35.315 cubic feet 

0.946 liters 
cubic meters 1.308 cubic yards 

3.785 liters 

0.0283 cubic meters 

0.764 cubic meters 

Temperature 

(°F-32)*5/9 Centigrade Centigrade (°C*9/5)+32 Fahrenheit 

Radioactivity 

37 millibecquerel millibecquerel 0.027 picocurie 
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1 APPENDIX C 

2 SAMPLING AND ANALYSIS PLAN FOR THE 241-CX-72 STORAGE TANK 

3 Cl.O INTRODUCTION 

4 This Sampling and Analysis Plan (SAP) directs the activities to be performed to characterize the 
5 waste contents within the Resource Conservation and Recovery Act of 1976 (RCRA) 
6 treatment, storage, and/or disposal (TSD) unit CX-241-72 Storage Tank in the 200-IS-l Operable 
7 Unit (OU). Characterization of the CX-241-72 tank contents is not a Phase 1 sampling activity 
8 associated with the pipeline systems. This sampling is being performed to gather data needed for 
9 evaluation of RCRA tank closure options. 

10 The sampling and analyses described in this document will provide data to characterize the waste 
11 contents within the 241-CX -72 Storage Tank. Characterization activities described in the SAP 
12 are based on implementing the data quality objective (DQO) process. Elements of this SAP were 
13 derived from the DQO processes undertaken for the CX-241 Tanlc System, and include content 
14 previously presented in DOE/RL-2002-14, Rev. 0, Appendix B, and DOE/RL-2002-14, Rev. I, 
15 Draft A, Appendix B. 

16 Cl.I 200-IS-1 OPERABLE UNIT AND WASTE-SITE 
17 LOCATION 

18 The 241-CX-72 Storage Tank is located within the Hanford Site in south-central Washington 
19 State, at the former Hot Semiworks Facility, east of B Plant in the 200 East Area. This waste site 
20 is located within the exclusive land-use boundary identified in DOE/EIS-0222-F, Final Hanford 
21 Comprehensive Land-Use Plan Environmental Impact Statement. 

22 Cl.2 SITE DESCRIPTION AND HISTORY 

23 The following subsections briefly describe the 241-CX-72 Storage Tank included in this SAP. 

24 Cl.2.1 241-CX Tank System 

25 The 241-CX Tank System consists of the following three tanks: 241-CX-70 Storage Tank, 
26 241-CX-71 Neutralization Tank, and 241-CX-72 Storage Tank (Figure C-1). The tanks no 
27 longer receive waste. Prior process uses and the status of the 241-CX-72 Storage Tank are 
28 summarized in the following discussion. 

29 Cl.2.2 241-CX-72 Storage Tank 

30 This tank was used for approximately 1 year in 1956 when 8,725 L (2,305 gal) of waste were 
31 transferred into the tank for storage. The 241-CX-72 Storage Tank also was used to study the 

Cl-I 
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1 concentration of waste generated from the Hot Semi works Facility pilot studies. Decontamination 
2 flushes from the Hot Semiworks Facility also might have been sent to the 241-CX-72 Storage 
3 Tank. Between December 1956 and May 1957, the waste in the tank was heated until enough 
4 liquid evaporated that it was nearly dry. From 1960 through 1967, the 241-CX-72 Storage Tank 
5 remained idle until it was taken out of service in 1967. In 1986, the 241-CX-72 Storage Tank was 
6 decommissioned and filled with approximately 7.3 m (24 ft) of grout over a 3.4 m (11-ft) heel 
7 consisting of non-liquid waste. Gamma spectroscopic, relative axial neutron flux profile, axial 
8 temperature profile, and axial dose rate profile measurements were taken from a periphery drywell 
9 to estimate remaining radionuclide content (Figure C-2). The 11-ft-thick sludge/waste heel at the 

10 bottom of the tank contains fission products and transuranium isotopes. The design capacity of the 
11 241-CX-72 Storage Tank is 8,860 L (2,340 gal). 

12 Figure C-1. 241-CX Tank System Area Plan View. 
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1 Figure C-2. Plot of Relative Axial Profile Neutron Flux and Dose Rate Measured in the 
2 241 -CX-72 Storage Tank. 
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NOTE: The flange at the top of the drywell was used as the reference point for 
the depths indicated in this plot. Bottom of the drywell was measured at 48 ft . 
Neutron flux measurements were taken in January and May 1989. Beta/gamma 
dose rate readings were taken subsequent to neutron measurements. Information 
source: WHC-SD-CP-TI-148, Radiological Evaluation of Hot Semiworks 
Tank 241-CX-72. 

C1 -3 



DOE/RL-2002-14 REV 1 

1 The tank is being managed under RCRA interim status and is identified in a Hanford RCRA 
2 Dangerous Waste Permit Application, Part A, Form 3. Based on a conservative designation, 
3 mixed waste could be present containing toxic constituents (D002, and D004 through D0l l), and 
4 state-only (WC02, WT0l, and WT02). Information that has been compiled regarding the tank's 
5 prior and current inventory is presented in Table C-1. 

6 A greenhouse (Figure C-3) and caisson were constructed over the tank in 1990 in support of a 
7 plan to remove the grout. The soil covering the upper portion of the tank and risers also was 
8 excavated in 1990, and a steel caisson was extended from grade level to the top of the tank. 
9 Because the tank contained an agitator assembly, mockup testing of grout removal activities was 

10 conducted from January to September 1992. The mockup testing was ultimately terminated due 
11 to problems encountered when drilling through the mockup of grout and embedded steel 
12 (WHC 1993, Facility Decommissioning Report for Tank 241-CX-70). 

13 The top of the vessel is currently sealed with a plate that extends over and seals the caisson 
14 (Figure C-4 ). Five pipes extend from the tank to the above-grade level and two pipelines enter 
15 the tank underground. Pipe openings at the top of the tank include a 2-in. fill pipe, a 3-in. vapor 
16 pipe, a 4-in. dip tube nozzle, a 3-in. sealed test (dry) well, and two 8-in. access nozzles 
17 (HW-55963 RD, The Self Concentration of High Level PUREX Wastes in The Hot Semiworks 
18 Waste Concentrator). A manually operated agitator, extending above the tank, was used to 
19 manipulate five individual paddles. The bottom of the caisson is sealed with a 12-in.-thick 
20 reinforced grout plug that provides a base pad for the tank. The annulus between the tank and 
21 caisson remains empty. The caisson to access the risers and the top of the tank is covered with a 
22 protective lid located at floor-level in the greenhouse (BHI-01173, Auditable Safety Analysis for 
23 Surveillance and Maintenance of the 241-CX Tank System). An underground vault is located 9 ft 
24 to the north of the centerline of the tank (Figure C-5). The vault was used to support former 
25 waste concentration experiments and consisted of a mechanical pit, an instrument pit, and a 
26 sampler pit. Drawings H-2-71672, Piping Plans 24JCX Tanks 70 71 72, and SK-2-56955, 
27 Piping Plans 241-CX Tanks 70 71 72, indicated that the waste streams entering the tank 
28 bypassed the vault. The vault was filled with grout in 1986 as part of the decommissioning 
29 activities (BHI-01173). 

30 
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Figure C-3. Photograph of Containment Building (Greenhouse) Placed Over the 
241-CX-72 Storage Tank in 1990 (Photo Taken December 1999). 
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Figure C-4. Photograph of Plate Covering Access Caisson to Top of Tank. 
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Figure C-5. Schematic Diagram of 241-CX-72 Storage Tanlc Layout. 

Vault 

I 
I 
I 
I 
I 
I 

II~ J...-":) 
I ,-r~ 

I I I ,;:-..-..-
11 I I I r, • 1 j 
I I I : ',' I a,,_. 

1 I I r, ,\..1'1 
'1 ... , .... r, 11 
I I I A )/'1_..... I I I I 

: : L ... H?[,' ! Sump : : 
~ I I I >~~_., 11 II 

, I I I ,-.. r I I I I ' 1, • ,? .... ~ 11 ., 
', I I ,,, ll ,-... I I 

' .J I I I,, I' If',,, 
' .... ---,,111,' ,"''',::::, .. 
', ,.. ti I I I, I ,J ,, 

' .,,,- I I 1-
', ......... .. r"'!i i'!: 1:-,.J' 

' .,,,-"' l \_.t"i 1 '--"' ',, __ ..,.,,, ,,, ........... -.... 
.,. t-~...._-f I 

I II I I 

~ : : :\ J.-- Heater 

To 216-C-6 Crib 

~ia': . 
1 11 1 1 , _,,..-, Caisson 
I II I ...,..-
I II ). I 

·1 ~ 

, Agitator 
I I 

I II I I 

~ :: ~:\: Tank241-CX-72 
~,: 

I II I 
I II I I : : : .i : ~ Stiffener 

(~•... --J~~ Rings 
( ... ;) I 

•• I I 
I II I I 

I I II I I 
I I II I I 

1~'1 II l~I . I l, 11 ,,I I 
I •, • I 
I.,. · 'I 
( \ - ) 1 
, ,.:---!,:,<-- Concrete Base Pad ' ... ____ ,,,, ... _______ __ 

E9707093.12 

Cl-9 



DOE/RL-2002-14 REV 1 

1 

This page intentionally left blank. 

Cl-10 



DOE/RL-2002-14 REV I 

C2.0 QUALITY ASSURANCE PROJECT PLAN 

2 The quality assurance project plan (QAPjP) establishes the quality requirements for 
3 environmental data collection, including sampling, field measurements, and laboratory analysis. 
4 The QAPjP complies with the requirements of the following: 

5 • U.S. Department of Energy (DOE) Directive CRD O 414.lC, Quality Assurance 

6 • 10 CFR 830 Subpart A, .. Quality Assurance Requirements" 

7 • EPN240/B-0 1/003, EPA Requirements for Quality Assurance Project Plans, 
8 EPAQNR-5. 

9 C2.1 PROJECT MANAGEI\1.ENT 

10 This section addresses the basic areas of project management and ensures that the project has a 
11 defined goal, that the participants understand the goal and approach to be used, and that the 
12 planned outputs have been appropriately documented. 

13 C2.l.1 Project/fask Organization 

14 The project organization is described in the subsections that follow and is shown in Figure C-6. 

15 C2.1.1.1 Waste Site Remediation Manager 

16 The Waste Site Remediation manager provides oversight for all activities and coordinates with 
17 DOE, Richland Operations Office (RL) and regulators in support of sampling activities. In 
18 addition, support is provided to the task lead to ensure that the work is performed safely and 
19 cost-effectively. 

20 C2.1.1.2 Remediation Task Lead 

21 The Remediation task lead is responsible for direct management of sampling documents and 
22 requirements, field activities, and subcontracted tasks. The task lead ensures that the field team 
23 lead, samplers, and others responsible for implementation of this SAP and the QAPjP are 
24 provided with current copies of this document and any revisions thereto. The task lead works 
25 closely with quality assurance, health and safety, and the field team lead to integrate these and 
26 the other lead disciplines in planning and implementing the workscope. The task lead also 
27 coordinates with, and reports to, RL, regulators, and the Project Hanford Management Contractor 
28 on all sampling activities. 

29 
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1 Figure C-6. Project Organization. 
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2 

3 C2.1.1.3 Quality Assurance Engineer 

4 The Quality Assurance engineer is matrixed to the Remediation task lead and is responsible for 
5 quality assurance issues on the project. Responsibilities include oversight of implementation of 
6 the project quality assurance requirements; review of project documents, including SAPs (and 
7 the QAPjP); and participation in quality assurance assessments on sample collection and analysis 
8 activities, as appropriate. 

9 C2.1.1.4 Waste Management 

10 The Waste Management lead communicates policies and procedures and ensures project 
11 compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective 
12 manner. Other responsibilities include identifying waste management sampling/characterization 
13 requirements to ensure regulatory compliance interpretation (e.g., with WAC 173-303, 
14 "Dangerous Waste Regulations") of the characterization data to generate waste designations, 
15 profiles, and other documents that confirm compliance with Environmental Restoration Disposal 
16 Facility waste acceptance criteria specified in BHI-00139, Environmental Restoration Disposal 
17 Facility Waste Acceptance Criteria. 

18 C2.1.1.5 Field Team Lead 

19 The field team lead has the overall responsibility for the planning, coordination, and execution of 
20 the field characterization activities. Specific responsibilities include converting the sampling 
21 design requirements into field task instructions that provide specific direction for field activities. 
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1 Responsibilities also include directing training, mock-ups, and practice sessions with field 
2 personnel to ensure that the sampling design is understood and can be performed as specified. 
3 The field team lead communicates with the Remediation task lead to identify field constraints 
4 that could affect the sampling design. In addition, the field team lead directs the procurement 
5 and installation of materials and equipment needed to support the fieldwork. 

6 The field team lead oversees field-sampling activities that include sample collection, packaging, 
7 provision of certified clean sampling bottles/containers, documentation of sampling activities in 
8 controlled logbooks, chain-of-custody documentation, and packaging and transportation of 
9 samples to the laboratory or shipping center. 

10 The field team leads, samplers, and others responsible for implementation of this SAP and the 
11 QAPjP will be provided with current copies of this document and any revisions thereto. 

12 C2.1.1.6 Radiological Engineering 

13 The Radiological Engineering lead is responsible for the radiological engineering and health 
14 physics support within the project. Specific responsibilities include conducting 
15 as-low-as-reasonably-achievable (ALARA) reviews, exposure and release modeling, and 
16 radiological controls optimization for all work planning. In addition, radiological hazards are 
1 7 identified and appropriate controls are implemented to maintain worker exposures to the hazards 
18 ALARA. Radiological Engineering interfaces with the project safety and health representative 
19 and plans and directs radiological control technician support for all activities. 

20 C2.1.1.7 Sample and Data Management 

21 The Sample and Data Management organization selects the laboratories that perform the 
22 analyses. This organization also ensures that the laboratories conform to Hanford Site internal 
23 laboratory quality assurance requirements, or their equivalent, as approved by RL, the 
24 U.S. Environmental Protection Agency (EPA), and the Washington State Department of 
25 Ecology. The Sample and Data Management organization initiates audits of the laboratories 
26 periodically to ensure compliance. Sample and Data Management receives the analytical data 
27 from the laboratories, makes the data entry into the Hanford Environmental Information System 
28 (REIS) database, and arranges for data validation. Validation will be performed on completed 
29 data packages (including quality control [QC] samples) by Fluor Hanford's Environmental 
30 Information Services group or by a qualified independent contractor. 

31 C2.1.1.8 Health and Safety 

32 Responsibilities include coordination of industrial safety and health support within the project as 
33 carried out through safety and health plans, job hazard analyses, and other pertinent safety 
34 documents required by Federal regulation or by internal Fluor Hanford work requirements. In 
35 addition, assistance is provided to project personnel in complying with applicable health and 
36 safety standards and requirements. Personnel protective clothing requirements are coordinated 
37 with Radiological Engineering. 
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1 C2.1.2 Background and Problem Definition 

2 The 200-IS-1 OU consists of waste sites that stored or transferred liquid waste containing low to 
3 high concentrations of radionuclides and nonradiological constituents. The sites include RCRA 
4 TSO units and RCRA past-practice waste sites. Included in the 200-IS-1 Tanks/Lines/Pits/Boxes 
5 Waste Group OU is the 241-CX Tank System. Interim closure activities have been completed 
6 for these RCRA units. 

7 For the 241-CX-72 Storage Tank, environmental measurements are necessary to support the 
8 remedial investigation/feasibility study process and remedial decisions. To meet RCRA closure 
9 requirements, the composition of the waste remaining in the tank needs to be determined. 

10 C2.1.3 Project and Task Description 

11 The field activities described in the SAP include use of borehole drilling and sampling and 
12 analysis for evaluation of the waste contents within the 241-CX-72 Storage Tank. A borehole 
13 will be drilled through about 25 ft of grout into an approximately 11-ft-thick sludge/waste heel 
14 occupying the bottom of the tank. Coring will be conducted to retrieve material from the 
15 designated sample intervals. Samples will be analyzed for radiological and nonradiological 
16 contaminants of potential concern (COPC). Sampling for analysis of investigative-derived waste 
17 (IDW) generated during drilling will be addressed through a waste designation DQO process 
18 before the field characterization activities begin. 

19 At the completion of the field investigation, a field report will be prepared to summarize 
20 activities performed and information co11ected in the field. The report will include survey data 
21 for the borehole location, the number and types of samples collected and associated HEIS 
22 numbers, inventory of IDW containers, geological logs, and field-screening results. 

23 C2.1.4 Quality Objectives and Criteria for 
24 Measurement Data 

25 EPA 600/R-96/055, Guidance for the Data Quality Objectives Process, EPA QA/G-4, was used 
26 to support the development of this SAP. The DQO process is a strategic planning approach that 
27 provides a systematic process for defining the criteria that a data collection design should satisfy. 
28 Using the DQO process ensures that the type, quantity, and quality of environmental data used in 
29 decision making will be appropriate for the intended application. This section summarizes the 
30 key outputs resulting from the implementation of the DQO process. 

31 C2.1.4.1 Contaminants of Concern 

32 The DQO process identifies the need to develop a list of COPCs for the 200-IS- l OU waste sites. 
33 Development of the COPCs is an essential step toward refining the preliminary conceptual 
34 contaminant distribution models. From an investigation of historical sources including process 
35 documents, logbooks, original plant technical manuals, and interviews of plant operators, a 
36 preliminary list of potential contaminants was identified. Screening of this list was conducted 
37 during the DQO process to arrive at a final list of COPCs for the 200-IS-1 OU. As part of the 
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1 assessment and integration of DOE, Office of River Protection (ORP)-owned waste sites into the 
2 200-IS-l OU work plan, a follow-on DQO effort was conducted in the fall of 2004 and a more 
3 comprehensive list of COPCs was developed. Development of this list is summarized in 
4 Section 3 .6 of DOE/RL-2002-14, Rev. 1, Draft A. The revised list of CO PCs is identified in 
5 Table C-2. Because of limited documentation and uncertainties associated with some waste 
6 stream compositions, routing processes, and disposal actions, this comprehensive COPC list was 
7 developed for use at any 200-IS-1 OU waste site. Based on the supplemental DQO process 
8 conducted in the fall of 2004, use of this list for the 241-CX Tank System was determined to be 
9 appropriate. 

Table C-2. CX-241-72 Storage Tank (200-IS-l Operable Unit) 
Contaminants of Potential Concern List. (2 Pages) 

b'~lk~~i~~~ _'.t::~~-~.,~~ :Rk:M};:::J 
... -~ ._ ... -~-~-:..,-·~ -- '· ,· , __ 

' 

14596-10-2 Americium-241 13981-16-3 Plutonium-238 

14234-35-6 Antimony-125 15117-48-3 Plutonium-239 

14762-75-5 Carbon-14 14119-33-6 Plutonium-240 

13967-70-9 Cesium-134 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 

14683-23-9 Europium-152 14133-76-7 Technetium-99 

15585-10-1 Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

15046-84-1 Iodine-129 15117-96-1 Uranium-235 

13994-20-2 Neptunium-237 13982-70-2 Uranium-236 

13981-37-8 Nickel-63 7440-61-1 Uranium-238 
,-, . . '. ; .. 

Inorganics 
.;,· •· 

,'..,· . ,.- ., .. . . ' . ,, .. 

7429-90-5 Aluminum 7439-96-5 Manganese 

7664-41-7 Ammonia/ammonium 7439-97-6 Mercury (inorganic) 

7440-36-0 Antimony 7439-98-7 Molybdenum 

7440-38-2 Arsenic 7440-02-0 Nickel 

22569-72-8 Arsenic (Ill) 14797-55-8 Nitrate 

17428-41-0 Arsenic (V) 14797-65-0 Nitrite 

7440-39-3 Barium 14265-44-2 Phosphate 

7440-43-9 Cadmium 7782-49-2 Selenium 

16887-00-6 Chloride 7440-22-4 Silver 

7440-47-3 Chromium III 7440-24-6 Strontium 

18540-29-9 Chromium (VI) 14808-79-8 Sulfate 

7440-48-4 Cobalt 14265-45-3 Sulfite 
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7440-50-8 

57-12-5 

16984-48-8 

7553-56-2 

7439-92-1 

7439-93-2 

'. 

75-34-3 

75-35-4 

71-55-6 

79-00-5 

79-34-5 

95-50-1 

107-06-2 

541-73-1 

121-14-2 

78-93-3 

591-78-6 

71-43-2 

56-55-3 

50-32-8 

205-99-2 

207-08-9 

71-36-3 

56-23-5 

108-90-7 

67-66-3 

218-01-9 
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Table C-2. CX-241-72 Storage Tanlc (200-IS-1 Operable Unit) 
Contaminants of Potential Concern List. (2 Pages) 

Copper 7440-28-0 

Cyanide 7440-31-5 

Fluoride 7440-61 -1 

Iodine 7440-62-2 

Lead 7440-66-6 

Lithium 

,.,.,, ···•.,,· ··:°;- " . ' ·' (.. · '-Organics ., ... 

I , 1-dichloroethane (DCA) 

1, 1-dichloroethene 

I, 1, I-trichloroethane (TCA) 

l, 1,2-trichloroethane 

1, 1,2.2-tetrachloroethane 

1,2-dichlorobenzene 

1,2-dichloroethane (DCA) 

1,3-dichlorobenzene 

2,4-dinitrotoluene 

2-butanone (methyl ethyl 
ketonc/MEK) 

2-hexanone 

Benzene 

Benzo[a]anthracene 

Benzo[a]pyrene 

Benzo [b J tl uoranthene 

Benzo[k]fluoranthene 

Butanol (n-butyl alcohol) 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Chrysene 

156-59-2 

53-70-3 

75-09-2 

100-41-4 

193-39-5 

108-10-1 

91 -20-3 

104-51-8 

127-18-4 

108-88-3 

156-60-5 

79-01-6 

1330-20-7 

68334-30-5 

95-48-7 

106-44-5 

112-40-3 

108-95-2 

1336-36-3 

NIA 

68334-30-5 

Thallium 

Tin 

Uranium 

Vanadium 

Zinc 

. " _.,:._ :•. ,:·J ,. •·.,· 

Cis-1 ,2-dichlorothylene 

Dibenz[ a,h ]anthracene 

Dichloromethane (methylene 
chloride) 

Ethyl benzene 

lndeno[ 1,2,3-cd]pyrene 

Methyl isobutyl ketone 
(MIBK, hexone) 

Naphthalene 

n-butyl benzene 

Tetrachloroethylene (PCE) 

Toluene 

Trans-1,2-dichloroethene 

Tricbloroethylene (TCE) 

Xylene 

Total petroleum hydrocarbons 
(TPH) 

2-methylphenol (o-cresol) 

4-methylphenol (p-cresol) 

Normal paraffin hydrocarbons 

Phenol 

Polychlorinated biphenyls 
(PCBs) 

Gasoline range organics 

Diesel range organics 

CAS = Chemical Abstracts Service. NIA = not applicable. 
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I If additional analytes not identified as COPCs are detected by the analytical methods used for 
2 laboratory analysis, the additional detected analytes and their concentrations will be evaluated 
3 against regulatory standards, or risk-based screening levels if exposure data are available, and 
4 existing process knowledge. All detected analytes will be reported and included in support of 
5 remedial action decision making. 

6 C2.1.4.2 Error Tolerance and Decision Consequences 

7 A nonstatistical sampling design was identified as appropriate for this waste site. Using a 
8 nonstatistical sampling design, there is no need to define the tolerable limits on decision error 
9 because these only apply to statistical designs. Chapters 5.0 and 6.0 of the Work Plan 

IO summarize the activities that are planned after the characterization efforts described in this SAP 
11 are evaluated. 

12 C2.1.4.3 Analytical Quality Objectives 

13 Analytical quality objectives and criteria for laboratory measurement data are presented in 
14 Table C-3 for radiological and nonradiological analytes. Analyses of physical properties will be 
15 performed according to American Society for Testing and Materials procedures, if applicable. 

16 In the event of a laboratory analytical failure, the laboratory is required to initiate corrective 
17 actions with the Sample Data Management team of the Environmental Information Systems 
18 group. As part of the data package transmittal procedure, a sample disposition record is 
19 generated to define the problem and to indicate the agreed-upon solution reached with 
20 discussions by the project manager or task lead. As part of the sample disposition process, 
21 quarterly trend reports containing quality statistics are compiled based on the sample disposition 
22 records. This provides an insight into emerging problems and the effectiveness of past responses 
23 to problems. 

24 C2.1.4.4 Laboratory Sample Custody 

25 Sample custody during laboratory analysis will be addressed in the applicable laboratory 
26 standard operating procedures. Laboratory custody procedures will ensure the maintenance of 
27 sample integrity and identification throughout the analytical process. 

28 C2.1.5 Quality Assurance Objective 

29 The quality assurance objective of this plan is to develop implementation guidance that will 
30 provide data of known and appropriate quality and adhere to the approved Fluor Hanford QAPjP. 
31 Data quality is assessed by representativeness, comparability, accuracy, precision, and 
32 completeness. The applicable QC guidelines, quantitative target limits, and levels of effort for 
33 assessing data quality are dictated by the intended use of the data and the nature of the analytical 
34 method. Each of these is addressed in the following subsections. 

35 
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Americium-24 1 14596-10-2 335 2,240 NIA Americium isotopic - AEA ±20%(e) 80- 120%(e) ±35%(e) 65- 135%(e) 

Antimony-125 14234-35-6 32.4 2 16 NIA GEA 50 0. 1 ±20%(e) 80-120%(e) ±35%(e) 65- 135%(e) 

Carbon-14 14762-75-5 33, 100 221.000 NIA Chem. separation - liquid scintillation 15 15 ±20%(e) 80- l 20%(e) ±35%(e) 65-135%(e) 

Cesium-134 13967-70-9 8.43 56.2 NIA GEA 15 0. 1 ±20%(e) 80- 120%(e) ±35%(e) 65- 135%(e) 

Cesium-137 10045-97-3 23.4 156 NIA GEA 15 0.1 ±20%(e) 80- l 20%(e) ±35%(e) 65-135%(e) 

Cobalt-60 10198-40-0 4.90 32.7 NIA GEA 25 0.05 ±20%(e) 80- l 20%(e) ±35%(e) 65-135%(e) 

Europium-152 14683-23-9 11 .4 75.7 NIA GEA 50 0. 1 ±20%(e) 80- l 20%(e) ±35%(e) 65-135%(e) 

Europium-154 15585-10- 1 10.3 68.9 NIA GEA 50 0.1 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e) 

Europium-155 14391 -16-3 426 2,840 NIA GEA 50 0 .1 ±20%(e) 80- l 20%(e) ±35%(e) 65-135%(e) 

n lodine- 129 15046-84-1 3,081 20,500 0.024 Chem. separation - low-energy photon 
5 2 ±20%(e) 80-120%(e) ±35%(e) 65- l35%(e) N 

I spectroscopy 
00 

Neptunium-237 13994-20-2 59.2 395 NIA Neptunium-237 isotopic - AEA ±20%(e) 80- l20%(e) ±35%(e) 65-135%(e) 

Nickel-63 13981 -37-8 4.026 20,500,000 NIA Chem. separation - liquid scintillation 15 15 ±20%(e) 80- l20%(e) ±35%le) 65- l35%(c) 

Plutonium-238 13981 -16-3 470 3, 130 NIA Plutonium isotopic - AEA ±20%(e) 80- l20%(e) ±35%(e) 65- 135%(e) 

Plutonium-239/240 Pu-239/240 425 2,840 N/A Plutonium isotopic - AEA ±20%(e) 80-120%(e) ±35%(e) 65- l35%(c) 

Radium-226 13982-63-3 7.03 46.9 N/A Chem. separation - liquid GEA - solid 0.1 ±20%(e) 80-J20%(e) ±35%(e) 65-135%(e) 

Radium-228 15262-20-1 8.15 54.3 N/A Chem. separation - liquid GEA - solid 3 0.2 ±20%(e) 80- l 20%(e) ±35%(e) 65-135%(e) 

Strontium-90 Rad-Sr 2,4 10 16,100 NIA Chem. separation - GPC 2 ±20%(e) 80- 120%(e) ±35%(e) 65- 135%(e) 

Technetium-99 14133-76-7 4 12,000 2,740,000 171 Chem. separation - liquid scintillation 15 15 ±20%(e) 80- l20%(e) ±35%(e) 65-135%(e) 

Thorium-232 7440-29-1 4.8 32 NIA Thorium isotopic - AENICPIMS ±20%(e) 80- 120%(e) ±35%(e) 65-135%(e) 

Tritium (H-3) 10028-17-8 66,900 446,000 4,100 Chem. separation - liquid scintillation 400 400 ±20%(e) 80-120%(e) ±35%(e) 65-135%(e) 

Uraniurn-233/234 13966-29-5 2,660 3,280 39.5 Uranium isotopic - AEA/ICP/MS ±20%(e) 80-120%(e) ±35%(e) 65-135%(e) 

Uranium-235/236 15117-96-1 10 1 67.4 3.92 Uranium isotopic - AENICP/MS ±20%(e) 80-120%(e) ±35%(e) 65-135%(e) 

Uranium-238 U-238 504 3,360 38.l Uranium isotopic - AENICP/MS ±20%(e) 80-120%(e) ±35%(e) 65- l 35%(e) 

Footnotes, acronyms, and references are cited at the end of Table C-3b. 
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Aluminum 

Antimony 

Arsenic 

Barium 

Cadmi um 

Chromium (lolal) 

Chrt11ni11111 VJ 

Coball 

Copper 

Lead 

Lithium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Stront ium 

Thal lium 

Tin 

Uranium (total) 

Vanadium 

Zinc 

,.' I 
'· 

, j, ·, 

, 

J • 
(JAs# 

" ; 

Cl 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

18540-29-9 

7440-48-4 

7440-50-8 

7439.92 . , 

7439-93-2 

7439-96-5 

7439-97-6 

7439-98-7 

7440-02-0 

7782-49-2 

7440-22-4 

7440-24-6 

7440-28-0 

7440-3 1-5 

7440-6 1-1 

7440-62-2 

7440-66-6 

Table C-3b. Analytical Performance Requirements for NonradionucJides. (6 Pages) 
f 

·. Prellitilnary Adiori Level" l'.l.'' Required targtt 
'1" ' Qlii,.nlitstlon Llndtsd 

,f ',:-:.:. , ... 
Pr~ on WAC . ·Gw-,, 'tti:ffltHol .Narne/Analytiw Tecliiiologyt ,:, ~:.-; . 

11j.34d.745 Biota Water Cone. SoiJ Cone. ·Wafer 
Protection' ' '• 

MelhodC ,Pro et:tion11 (mg!L) (mg/kk) ' (mg/kg} (mg/kg) ' (nig/kg) 
" 

:, 
' 

~-,_. 
~ 

- Metals 

11.800 (i) 45 NIA EPA Method 60 I 0 0 .05 5 ±20%(j) 

1.400 5.4 (k) EPA Method 60101200.8 0,06 0,6 ±20%(j) 

87 .5 6.5 (I) 6.5 (I) EPA Method 6010/200.8 0.1 10 ±20%(j) 

245.000 923 1.320 EPA Method 60 10n00.8 OJ)S 2 ±20%(j) 

I 39 (111) U,81 (n) 36 EPA Method 60 IUl200.8 (trace) 0.002 0.2 ±20%(j) 

NIA 2,000 135 EPA Method 60 10/200.8 (lrace) 0.002 0,2 ±20%(j) 

2,1 (111) 0 ,2 (0) NIA EPA Method 7 196 - colorimetric 0.0 1 0,5 ±20%(j) 

70.000 (p) 290 (p) (k) EPA Method 6010/200.8 0,0_ 2 ±20%(j) 

130,000 22 (n) 550 EPA Method 6010/200.8 0.025 2,5 ±20%(j) 

EPA l\·1ethod 6010/200.8 0.1 10 ±20%(j) 
1.000 (q) 270 (o) 220 

EPA Method 60 10/200.8 (trace) (l,{) J I ±20%(.i) 

70.000 (rJ 1,930 (r) NIA EPA Method 60 10 0,025 2,5 ±20%(j) 

490.000 65 ,3 23,500 EPA Meihod 60 10/200,8 0,005 0.5 ±20%(j) 

EPA Method 7470/200.8 0.0005 NIA ±2U%(iJ 
1,050 0.33 (n) 9 

EPA Method 747 1/200.8 NIA 0 ,2 ±2U%(jJ 

17,500 32.3 7 1 EPA Method 60!01200.8 O.Q2 2 ±20%(.i) 

70,000 (s) 130 1.850 EPA Method 6010/200,8 (),()4 4 ±20%(j) 

17.500 5.2 0,8 EPA Method 60 10/200.8 (),] I ±20%(.i) 

17 .5()() 0.88 (t) (kJ EPA Method 60 10/200.8 (lrnce) 0.005 0.5 ±20%(j) 

2, 100.000 2.920 NIA EPA Method 6010/200.8 0,0 1 I ±20%(j) 

245 1.59 NIA EPA Method 60101200.8 0 ,05 U.5 ±20%(j) 

2. 100,000 25,000 (k) EPA Method 60 10/200.8 0 ,1 10 ±20%(j) 

Uranium tolal - kinetic 
1,050 l.32 N/A phosphorescence analysis/EPA 0.0001 0.001 20%(j) 

Method 200.8 

24,500 _,240 (k) EPA Melhod 6010/200.8 0,025 2.5 ±20%(j) 

1,050.000 5.970 570 EPA Method 60tOn00.8 1.01 I ±20%(j) 

" 

! 

, Accuracy ,Pt~cisioh 
Water Soil 

,. 
" -

80-120%(i) ±35%(j) 

80- 120%(j) + 5%(j) 

80- l 20%(j) ±35%(j) 

80- 120%(.i) ±35%(i) 

80- l20%(j) ±35%(j) 

80- l2U%(j) ±35%(j) 

80-I 20%(i) ±35%(j) 

80-120%(i) ±35%(j) 

80-120%(j) ±35%(j) 

80- l20%(j) ±35%(j) 

80-120%(j) ±35'ir(j) 

80- l 20%(jJ ±35%(.i) 

80-120%(.i) ±'.W ~(j ) 

80-120%(j ) ±35%(.i) 

80- 120%(,i) ±35%(.i) 

80- 12U%(j) ±35%(j) 

80- l20%(j) ±J5%(j) 

80-120%(j) ±35%(j) 

80- l20%(j) ±35%(j) 

80- l20%(j) ±35%(j) 

80- l 20%(j) ±35%(j) 

80- l 20%(j) ±.15%(j) 

80- l20%(j) ±35%(j) 

80- 120%(j) ±35%(j) 

80- 120%0) ±.1S'!r(j) 

Jcc.u~ cy 
Soil 

,, ,,,,, 

65- l35%(iJ 

65-135%(,iJ 

65 -135%(,i) 

65 -135%(j) 

65- l 35%(j) 

65-135%(j) 

65 -135%(i 

65- I 35%(j) 

65-l 35%(j) 

65- l 35%(j) 

65-135%(jJ 

65-135%(j) 

65-135%(j) 

65-135%li) 

65-135'J!-(j) 

65- l 35%(j) 

65-135%(j) 

65-135%(j ) 

65-135%(j) 

65- 135%(j) 

65-135%(,i) 

65- 135%(j) 

65-135%(.i) 

65- l 35%(j) 

65- 135%(j) 
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COPCs ' lJ 
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Ammonia/ 
ammonium 

Chloride 

Cyanide 

Fluoride 

Iodine 

Nitrate 

Nitrite 

Phosphate 

Sulfate 

Sulfite 

1.1-dichloroet h ylene 

l , 1,2-trichloroethane 

I. 1.2.2-
tetrachloroethane 

1.2-dichlorobenzene 

1,3-dich.lorobenzene 

2,4-dini trotoluene 

2-hexanone 

Benzene 

Bc1izo[ajanthraccne 

Benzo[ajpyrcne 

Benzo[b I Ouoranthenc 

Benzo[k] nuornnthenc 

n-butyl alcohol 

Carbon lclrachloride 

Chlorobeni.ene 

. . . 
'.:/-. .. 

CAS# 

·f' •, ·"' · 

7664-4 1-7 

16887-00-6 

57 -12-S 

16984-48-8 

7553-56 --2 

14797-S5 -- 8 

14797 --65 -0 

14265-44-2 

14808-79-8 

14265--45-3 

75-3S--4 

79-00-5 

79-34 -5 

95-50-1 

54 1-73-1 

12 1- 14-2 

59 1-78-6 

7 1-43 -2 

56-55-3 

50-32 --8 

20S-99-0 

207-08--9 

7(--36 --3 

56-23-5 

108-90-7 

Table C-3b. Analytical Performance Requirements for Nonradionuclides. (6 Pages) 
" iA• "" 

,. >'<1." f\f.W · ''1teq:J;ed Target 
,;, • q f ,,, it , 

' 
•·;;,~ 

Pnllniinllry Action LeTei• ' . 
' 

-~ ' '1t . . .• ,di< t 
, , Qpai:itltatlon Llinit!id 

Predslon 
..~ ,, . ,. 

Accu~q Acchrncy WAC Terrestrial Name/ Analytical Technology~ 
Precision 

173°340-745 GW Ill-Ota ' ¥:: Wate,rConc. Soil Cone. Water Water Soil Soil 
Protection• ' 

~etliode' {iriglkg) Prolection• 
l \,, 

(mg/L) ·cmgtkg) 
{f (mg/~J . ' .. ,· (lrlg/'1,g) ·- ,,c' ~; ... ;· i ' , ,, ... "' ·' 1% ! 

lnorganics 

NIA NIA NIA EPA Method ~50/JIKJ.7 IJ.05 11 .'i ±20%(j) 80-120%(i) ±3S%(i) 65-135%U) 

NIA 1,000 NIA EPA l\lclhntl _100.0 05 5 ±20%(i) 80-120%(j) ±35%(j) 65-135%(.i) 

70,000 0 RO NIA Tollll cyanide · El'A Mer hod 9010 -
U.005 o.s ±20%(j) 80-120%(.i) ±3S%(j) 65- 135%(.i) 

colorimetric 

2 10.(X)O 24 .1 NIA EPA Method 300.0 0.5 5 ±20%(j) 80-120%(j) ±.35%(i) 65-l35%(il 

NIA NIA NI!\ EPA Method >45. 1 2 20 ±20%(j) 80-120%(.i) ±35%(i) 65- 135%(j) 

5,600,000 40 NIA EPA Method 300.0 0 .25 2.5 ±20%(j) 8U-120%(j) ±J5%(j) 65- 135%(i) 

350,000 4 NIA EPA Method 300.0 0 .25 2.5 ±20%(.i) 80-120%(.i) ±35%(j) 65-- 135%(j) 

NIA NIA NIA F.PA Me1hod 3(l0.0 0.5 5 ±20%(.i) 80-120%(,j) ±35%(.i) 65 - l 35%(j) 

NIA 1.030 NIA EPA Method JOO.U 05 s ±20%(j) 80-120%(j) ±35%(j) 65- 135%(.j) 

NIA NIA NIA El'/\ Method J77. I 2 20 ±20%(j) 80-120%0 ) ±35%(j) 6S- 135%(j) 

Organics 

219 0.0005 NIA EPA Me1hod 8260/S035A 0.005 0.005 ±20%(u) 50- J 50%(u) ±35%(u) 50-150%(uJ 

2.](X) U.00427 NIA EPA Method 826015035A 0 .005 0.005 ±20%(u) S0-J 50%(uJ ±35%(u) 50-150%(u) 

656 0.00123 NIA EPA Method 826015035A ll.005 0.005 ±20%(u) 50- (50%(U) ±.15%(u) S0- 1S0%(u) 

3 15.000 7 .03 NIA EPA Method 8270 0.()1 0.330 ±20%(uJ 50-J50%(u) ±35%(11) 50- 150%(u) 

105,000) (v) 3 .09 (v) NIA EPA Method 8270 OJJI 0.3'.10 ±20%(u) 50-15U%(u) ±35%(11 ) 50-150%(11 ) 

7.000 0, (89 NIA EPA Method 8270 0.01 0.330 ±20%(u) 50-150%(u) ±35%(u) 50- 150%(u) 

140,000 (w) 2 .73 (w) NIA F.PA Method 826015035A 0.0 1 O.ot ±20%(11) 50-- 150%(u) ±35%(u) 50- 150%(u) 

2,390 0.00448 NIA EPA Method 826015035A o.oos 0.00 15 ±20%(u) 50-- 150%(u) ±35%(u) 50- 150%(u) 

180 (p) 0.856 (p) NIA EPA Method 8270 0.0 1 0.330 ±20%(u) 50-150%(u) ±35%(u) 50- 150'¾(11 ) 

18 (.:<) 0.232 (X) 300 EPA Method 8270 0.0 1 0.330 ±20%(u) 50-150%(u) ±35%(11) 50-150%(11) 

180 (p) 2.95 (p) NIA EPA Method 8270 0.0 1 0.330 ±20%(u) 50- 150%(u) ±35%(11 ) 50- I 50%( u J 

1,800 {p) 295 (p) NIA EPA Method 8270 0.01 0.330 ±20%(u) S0- 150%(u) ±35%(11) 50- 150%(u) 

350,000 6.62 NIA EPA Method 8015 5 5 ±20%(u) 50--150%(u) ±35%(u) 50-150%(u) 

I.OIO 0 .003 1 NIA EPA Met.hod 8260/5035A 0 .005 0.0015 ±20%(u) 50- 150%(u) ±35%(u) 50- 1509{-( u) 

70.000 0.874 NIA EPA Method 826015035A 0 .005 0.005 ±20%(u) 50-150%(uJ ±35%(11) 50- l50%(ul 
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Chlorofonn 67-66-3 

Chrysene 2 18-0 1-9 

Butyl benw ne: n 104-5 1-8 

Dibenz[a,h]anthracene 53-70-3 

Dichloroethane; 1. 1 75-34-3 

Dicltloroethane; 1.2 

Dichloroethylene: 
1,2- (trans) 

Dich lo roe th ylcne: 
1,2-cis-

lndenol 1,2,3-cd]pyrene 

Mel'hy.l ethyl ketone 
(MEK; 2-butanone) 

Naphthalene 

Methyl isobutyl ketone 
(Ml.BK hexone) 

Methylene chloride 
( d.ichloromel hane J 

Polychlorinnted 
biphenyls 

Tetra ch loroeth ylene 

Toluene 

Trichlorethane; 1. 1. 1 

Trichlorocthylene 

107 -06-2 

156-60-5 

156-59 -2 

100-4 1-4 

193-39-5 

7 8-93-3 

9 1-20-3 

108- 10-1 

75-09-2 

1336-36-3 

127- 18-4 

108-88-3 

7 1-55-6 

79-0 1-6 

2 1,500 

18,000 (p) 

240 (y) 

18 

350,000 

1,440 

31.500 (z) 

31.500 (Z) 

350.000 

180 (p) 

2. 100,000 

14,000 (au) 

280,000 

17.500 

10 (q) 

243 

28,000 

J,150.000 

328 

Xylene (tota l) 1330-20-7 700,000 

Total petroleum 
hydrocarbons - diesel 68334-30-5 2,000 (q) 
to oil range (kerosene) 

Oil and Grease 

2-methylphenol 
(o -cresol) 

8008-20-6 2,0(XJ 

95-48-7 175.000 

0,038 1 

95 .6 (p) 

I I0(y) 

0 .429 

4.37 

0.00232 

0.36 (t) 

0.36 ( tl 

6.05 

8.33 (p) 

19.6 

2.03 (aa) 

2.71 

0 .02 18 

0 .0021 (bbJ 

0.00086 

4.65 

l.58 

0 .00072 

14.6 

2,000 (q) 

2,000 

10.3 

NIA EPA Met.hod 8260/5035A 

NIA EPA Method 8270 

NIA EPA Method 8260/S035A 

NIA EPA Method 8270 

N/A EPA Method 8260/5035A 

NIA EPA Method 8260/5035A 

NIA EPA Method 8260/5035A 

N/A EPA Method 8260/5035A 

NIA EPA Method 826015035A 

NIA EPA M.ethod 8270 

NIA EPA Method 826015035A 

NIA EPA Method 8270 

NIA EPA Method 826015035 A 

NIA EPA Method 826015035A 

2 EPA Method 8082 

NIA EPA Method 8260/5035A 

NIA EPA Method 8260/S0JSA 

NIA EPA Met hod 826015035A 

NIA EPA Method 826015035A 

NIA EPA Method 8260/5035A 

WTPH-D/Analytical Met hods for 
15,000 Petroleum Hydrocarbons 

(Ecology 97 -602) 

NIA EJ>A 4 13.N 

N/ A EPA Method 8270 

0 .005 

0.01 

0 .005 

0.0 1 

0.0 1 

0 .005 

0.00 1 

0 .00 1 

0005 

0.0 1 

0.oJ 

(J.01 

0.0 1 

0 .005 

0 .0005 

0 .005 

0.005 

0 .005 

0005 

0 .005 

0.5 

2 

0.0 1 

!ff 'k~: _, -~"'-; ,, ,• . ... 

At:cutacy .Precision •Accuracy 
~ a{er \ " Soil " !{i_; Soil 

=.~ 

PreHslon 
,1 Wlltr ;,. 

' "'. , :i1; ·•,~"' , . ,;i.5 'l.UJ1' tr: ., r~ ;. ,, .: ':. 

0.005 ±20%(u) 50- l 50%(u) ±J5%(u) 50-150%(11 ) 

o:no ±20%(.u) 50-150%(u) ±35%(11 ) 50- 150%(11 ) 

0 .005 ±20%(11) 50-l50%{u) ±35%(u) 50- 150%(u) 

0 .330 ±20%(u) 50-150%(11 ) ±35%(u) 50- 150%(11) 

00 1 ±20%(u) 50-150%(u) ±35%(ul 50- 150%(11 ) 

0.00 15 ±20%(u) SO- I 50%(u) ±35%(u) 50-150o/o(u J 

0.001 ±20%(u) 50- l 50%(u) ±.15%(u) 50-150%(u) 

0.00 1 50-150%(u) ±35%(u) 50-150%(11 ) 

0.005 ±20%(u) 50- 150%( 11) ±J5%(u) 50- 150'i'v(u) 

0.330 ±20%(U) 50-150%(11 ) ±35%(u) 50- 150%(11) 

0 .01 ±20%(u) 50-150%(11 ) ±35 °ih(u) 50- l50%(u) 

0.330 ±20%(u ) 50- l 50%(u) ±35%(u) 50- 150%(u) 

0 .0 1 ±20%(u) 50- ! 50%(u) ±35%(11) 50- 150%(11) 

0.005 ±20%(11) 50-150%(u) ±35%(11 ) 50- 150%(11 ) 

0 .0 165 ±20%(11 ) 50- 150%(11 ) ±35%(11 ) 50- 150%(u) 

0.005 ±20%V•J 50 -150%(11) ±J5 %(u) 50- 150%\u) 

0.005 ±20%(u) 50-150%(u) ±35%(u) 50-150%(u) 

0.005 ±20%(u) S0- 150%(u) ±35%(u) 50-150%(11) 

(J.005 ±20%(u) 50- 150%(u) ±35%(n) 50- 150%(u) 

0.005 ±20%(u) 50-150%(11 ) ±35%lu ) 50- l 50%lu) 

5 ±20%(11 ) 50- 150%(11 ) ±35%(11) 50- 150%(11) 

200 ±20%(u) 50- 150%(11 ) ±35%(uJ 50- 150%( 11 ) 

0.330 ±20%(u) 50- 150%(u) ±'.l5%(u) 50- 150%\u) 
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Table C-3b. Analytical Performance Requirements for Nonradionuclides. (6 Pages) 

Preliminary Action Level" 
! . Reqtiired Target 

/1! ., 
i'. ;;· ~uantltatloo, Limilsd 

j~ 
·,d ., 

Ac~tiracy COPCs CAS# WAC ,• tnt Terrestrial Name/Analytical Technology' 
Precision Accuracy Precision 

17.\-340-745 ' Biota iWatet Corn:, Soll Cone. Weter - Water Soil Soil 
., ' il5rott~tion' , ·1 ., 

' 
j ,i. ~ ' ',· . Method C' Proteclionh (mg/L) ' (mg/kg) ., 

' . (mg/kg) 1 tt,ll,1,$ ,) {mg/kg} ' (tng/kg) ' :: :ik,. ,,'.!." ' ,.,,.,;• ' \N~ -· ·" {: ~,., Si.>"'- '; \ ' 
,, .. 

4-methylphenol 
106-44-5 17,500 1.0 1 NIA EPA Method 8270 0.0 1 0.330 ±20%(u) 50-150%(u) ±35%{u) 50-150%(u) 

(p-cresol) 

Total petroleum WTPH-GIAnalytical Methods for 
hydrocarbons - 80{l6-6 I -9 30 (q) 30 (q) 12.000 Petroleum Hydrocarbons 0.5 5 ±20%(11) 50- 150%(11) ±35%(11) 50-150%(u) 
(gasoline range) t Ecology 97-602) 

Nonna) paraffin Nonhalogenated VOA - EPA 

hydrocarbons 11 2-40-3 2.000 (q) 2,000 (q) 15.000 
Method 8015M - gas 

0.5 5 ±20%(u) 50-150%(u) ±35%(u) 50-1 SO'l!-(u) 
(n-clodecane) 

ch.romatography modified for 
hydrocarbons 

Phenol 108-95-2 !,050,000 -2 NIA EPA Method 8270 0.01 0.330 ±20'k (u) 50-150%(11} 35%(u) 50-150%(u) 

Physical l'ropertie~ 

Alkalinity NIA NIA NIA NIA EPA Method 310 NIA TAD NIA NIA ±.15%(j) 65• l 35%(j) 

Gross alpha 
14127-02 · NIA NIA NIA GPC NIA TBD NIA NIA NIA NIA 

9 

Gross beta 
12587-47- NIA NIA NIA GPC NIA TBD NIA NIA NIA NIA 

2 

Gross gamma NIA NIA NIA N/A 
Na! or gemtanium detectors in scan 

NIA 1131) N/A NIA NIA NIA 
mode 

Moisture content NIA NIA NIA NIA ASTM 02216 NIA wt% NIA NIA NIA NIA 
pH NIA NIA NIA NIA EPA Method 150/9045 0.1 unit 0.1 unit NIA NIA NIA NIA 
Bulk Density NIA NIA NIA NIA ASTM D2937 NIA wt % NIA NIA NIA NIA 
Paiticl.e size distribution NIA NIA NIA NIA ASTM D422 NIA wt % NIA NIA NIA NIA 

"The preliminary action level is the regulatory- or risk-based value used lo detenni ne appropriate analytical requirements (e.g .. detection limits). Remedial action levels will be proposed in the feasibility 
study. wi ll be linalized in the record of decision, and will drive remediation of the sites. 

~ 15 mremlyr = nonrad worker industrial exposure scenario: 2.000 h/yr onsite, 60% indoors, 40% outdoors. I 00 mremlyr = rad-worker industria l scenario: 2.000 h/yr onsite, 6(J% indoors. 40% outdoors . 
GW = groundwat r prol clion radionuclide values based on RESRAD modeli ng of drinking waler exposure with the entire vadosc zone pre urned to be contami11a1ed. Groundwater protection may be 
evaluated using lhe STOMP code or another model to predict movemeni of contaminanl~ through the vadose zone. 

cAII fou r-digit numbers refer to SW-846. Test Metlwd.rfor Eral11ating Solid Waste: Physirnl/Chemiral Methods, 71,ird Edition: Final Update 111-B. 
d Target qua111izalion limit requirements for ana lytical laboratories (dependent on method and laboratory capabilities}. Water values for sampling quality control (e.g .. equipment blankslrin es) or <lrainable 

liquid (i f recovered). For water and soil media. matrix affects may have an impact on a specific sample basis. 
• Accuracy criteria for associated batch laboratory control sample percent recoveries. Except for GEA. additional analysis-specific evaluations also prefom,ed for matrix spi.kes . tracers. and carriers as 

appropriate to the method. Precision criteria for batch laboratory replicate sample analyses. 
1W AC 173-340-745. "Soil Cleanup Standards for Industrial Properties.' ' Method C industrial oil values for direct exposure from the CLARC Version 3.1 tables. updated November 200 I. 
gWAC 173-340-747, "Deri ving Soi l Concent rations for Ground Wa1er Protection," soil concentrations protective of groundwater based on Method B values for groundwater from the CLARC Version 3.1 

tables. updated January 2008. except ns noted. 
hValue is from Table 749-2 of WAC 173-340-900. "Tables." amended February J2. 200 I. 
1Hanford Si te background concentration for soil. 
'Accuracy criteria for associated batch matrix spike percent recoveries. Evaluation based on statistical control of laboratory control samples also performed. Pl'ecision criteria for batch laboratory replicate 

malrix spike analyses or replicate sample analysis. 
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Table C-3b. Analytical Performance Requirements for Nonradjonudides. (6 Pages) 

· Prdiminary Action Le-.et• 
!~: , 

WAC ~ 
·~ · OW:, n' 

Terrestrial 
Biota•>i. 

Accuracy 
.Waler · 

Precision 
Stili 

Acc1lrocy sou ,,, 
i7;J-:\40-7" ' Ptotecililn1 , 

Method " . (ltig/kg) . 
:J (mg/kg) . ' 

Prot1tlioni. 
(mg/kg) 

,, 

According to Footnoted of Table 749-2, Priority Contaminants of Ecological Concern for Sites that Qualify for the Simplified Terrestrial Ecological Evaluation Procedure, referenced in WAC 173-340-7492. 
"Simplified Terresl'rial Ecological Evaluation Procedures." safe concentration has not yet been established for these constituents. See IV AC 173-340-7492 (2)(c) , 

'Statewide background value for arsenic, 
'"Calculated using air cleanup standards from WAC I 73-340-750(3)(a)(ii)(B), page 2 1 O. equation 750-2, with Washington State Department of Health mass loading of particulates in air of 1()

4 
g/111 1. 

"Value is less than Hanford Site soi l background. Therefore, the soil background concentration is u ed as the preli minary action level. 
~Calcula ted using a Keis values of O mUg for hexavalent chromium. 900 mUg for lead, and WAC 173-340-747(5). 
rcalculated u ing Rm from Oak Ridge National Laboratory, July 14. 2004 , 
qBased on WAC 173-340-9lX), Tables 740- 1 and 745-1. amended February 12, 200 1, 
'Based on reference dose from Region 3; NCEA. 
' Based on soluble salts value. 
'Calculated using WAC 173-340-720 drinking water standards as inputs to the three-phase model for protection of drinking water IW AC 173-340-747(4 ), amended February 12, 20011. excepl as noted. 
"Accuracy cri teria is the mi.nimum for associated batch laboratory control sample percent recoveries, Laboratories must meet staList.ically based control if more stringent. Additional ana.lyte-specilic 

evaluations a.Iso preformed for matrix spikes, and surrogmes as appropriate to the method, Precision criteria for batch laboratory replicate matrix spike analyses , 
'Calcu lated using RID from Region 3. 
""Calculated from EPA Region 3 tox.icity values; N EA. 
'Values are from the lritef?roted Risk hifom10rim1 System databa e. 
~WAC 173-340-747(4) fixed-para.meter lhree-phase partitioning model equation value for soi l protect ion of groundwater calculated using dri nking waler standards from EPA Region 9 . 
' Values reported for mixed isomers rat her than cis/trans-1,2-dichloroethylene because both are present and the mixed isomers value is more protecti ve. 
"''Calculated from Rfd in the Integrated Risk l11fonnatio11 System da1abase. which first appeared December 22, 2003 . 
bbBased on soil concentration t.hal' is protecti ve of tl1e ri ver, 

40 CrR 131 , "Waler Quality Standards." 
ASTM, 1993 Am111al Book of AS7M Standanfs, Volume 04.08. 
Ecology 94-14 , Clea1111p Levels and Risk Calc11latio11s under the Model Toxics Co11trol Act Cleanup Regulation; ClARC. Version 3.1 . 
Ecology 97 -602. 1997. Analytical Methods for Petroleum Hydrocarbo11s. 
Integrated Risk /11fom1aticm System dalabase (EPA 2003). 
PNNL- 11 2 16. STOMP -- Subsruface Trantport Over Mulrip le Phases: Application Guide. 
SW-846, TeJI Metli"'ls for Evaluating Solid Waste: Pliysical/Chemical Methods. Third Edirio11: Final Update 111-8 . 
WAC 173-201 A-040, "Water Quality Standards fo r Surface Waters of the State of Washington," 'Toxic Substances." 
WAC 173 -340. "Model Toxics Control Act -- Cleanup.'' 
WAC I 73-:140-720, "Ground Water Cleanup Standards." 
WAC 173 340 750(3)(b)lii)(B), "Cleanup Standards to Protect Air Quality," "Method B Air Cleanup Levels." "Applicability," " Human Health Protect ion." "Carcinogens:· 

For EPA Melhod 200,8. see EPN600/R -94/I I I. Methods for the !Jete1111inatio11 of Metals in £11viro11111e11tal Samples, Supplement I . 
For EPA Method 300 .7, see EPN600/4-86/024, Develop111e111 of Standard Methods for the Co/lectio11 and Analy.{is of Precipitation , 
for EPA Methods 150.1. 300.0, JI0. 345.1, 377.I, aml 4 13. N. ·ee EPN600/4-79/020, Methods of Chemical Analysis of Watera,ui Wa.nes. 
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AEA = 
ASTM = 
CAS = 
CLARC = 

COPC = 
CVAA = 
EPA = 
GEA = 
GPC = 
GW = 
ICP/MS = 

Table C-3b. Analytical Performance Requirements for Nonradionuclide, . (6 Pages) 

Prclimin1n-y Ac~on Level°' 

WAC 
173-340!745 
MethodC' 
' (mg/kg) ' 

,-', GW .. 
Protection• 

Tetrwrial 
Biota 

Protection• 

,. Name/Analytical Technology' 

(~gfkg) ' 

alpha ene rgy analysis. 
American Society for Testi ng and Materials. 
Chemical Abstract.s Service. 

' (mg/kg) 

C/ea1111p l.,evt'ls and Risk Culculations 11nder tl1e Model Toxics Control Acr 
Reg11/atio11 (CLARC Vers ion J . I ) (Ecology 94- 145). 
contam ina111 of potential concern. 
cold vapor atomic absorption. 
U.S. Environmental Protection Agency. 
gnmma energy analysis . 
gas proportional counti ng. 
grou nd water. 
induclive ly coupled p lasma/mru s spectrometry. 

t 

·IT, 

NIA = 
Na t = 
NCEA = 
RES RAD = 
RID = 
STOMP = 
TBD = 
VOA = 
WAC = 
WTPH-D = 
WTPH-0 = 

Jtequlreil Target 
QuanUlatlool,lmitsd 

not applicable. 
sodium iodide. 

.Soll Cone. 
' (tng/kg) 

PreclJJion 
Water , 

Accuracy 
·wate.t 

National Center fo r Environmental Assessment. 
RESidua l RADioac1ivi1y (dose model). 
reference dose. 

J>redsion 
Soil • 

Subsurface Trnnspo,1 Over Multiple Phases (code) (PNNL-11216). 
10 be determined. 
vo la1ile organic analyte. 
Wml1i11gt1m Admillisrmtive Code . 
Washington state Iota! petroleum hydrocarbons - diesel range. 
Wa~hingtou state total petroleum hydrocarbons - gasoline mngc. 

Accuracy 
Soii 
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1 C2.1.5.1 Representativeness 

2 Representativeness is a measure of how closely the results reflect the actual concentration and 
3 distribution of the chemical and radiological constituents in the matrix sampled. Sampling plan 
4 design, sampling techniques, and sample handling protocols (e.g., storage, preservation, 
5 transportation) have been developed and are discussed in subsequent sections of this document. 
6 The documentation will establish that protocols have been followed and that sample 
7 identification and integrity are ensured. 

8 C2.l.5.2 Comparability 

9 Comparability expresses the confidence with which one data set can be compared to another. 
10 Data comparability will be maintained using standard procedures and consistent methods and 
11 units. Table C-3 lists applicable fixed-laboratory methods for analytes and target detection 
12 limits. Actual detection limits will depend on the sample matrix and the sample quantity 
13 available. Data will be reported as defined for specific samples. 

14 C2.1.5.3 Accuracy 

15 Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of 
16 chemical test results is assessed by spiking samples with known standards and establishing the 
17 average recovery. A matrix spike is the addition to a sample of a known amount of a standard 
18 compound similar to the compounds being measured. Radionuclide measurements that require 
19 chemical separations use this technique to measure method performance. For radionuclide 
20 measurements that are analyzed by gamma spectroscopy, laboratories typically compare results 
21 of blind audit samples against known standards to establish accuracy. Validity of calibrations is 
22 evaluated by comparing results from the measurement of a standard to known values and/or by 
23 generation of in-house statistical limits based on three standard deviations ( +/- 3 SD). Table C-3 
24 lists the accuracy provided for fixed-laboratory analyses for the project. 

25 C2.1.5.4 Precision 

26 Precision is a measure of the data spread when more than one measurement has been taken on 
27 the same sample. Precision can be expressed as the relative percent difference for duplicate 
28 measurements or relative standard deviation for triplicates. Table C-3 lists the analytical 
29 precision for fixed-laboratory analyses. 

30 C2.1.5.5 Completeness 

31 A target value for data completeness was not defined in the DQO process; therefore, no 
32 requirement applies to this SAP. 

33 C2.1.5.6 Detection Limits 

34 Detection limits are functions of the analytical method used to provide the data and the quantity 
35 of the sample available for analyses. Method detection limits for the COPC are presented in 
36 Table C-3. 
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1 C2.1.6 Special Training Requirements/Certification 

2 Typical training or certification requirements have been instituted by the Project Hanford 
3 Management Contractor team to meet training requirements imposed by the Project Hanford 
4 Management Contract (DE-AC06-96RL13200, Contract Between the U.S. Department of 
5 Energy, Richland Operations Office, and Fluor Daniel Hanford, Inc.), regulations, DOE orders, 
6 contractor requirements documents, American National Standards Institute/American Society of 
7 Mechanical Engineers standards, Washington Administrative Code, etc. For example, training or 
8 certification requirements needed by sampling personnel will be in accordance with Site 
9 analytical quality requirements. 

10 The environmental safety and health training program provides workers with the knowledge and 
11 skills necessary to safely execute assigned duties. Field personnel typically will have completed 
12 the following training before starting work: 

13 • Occupational Safety and Health Administration 40-hour hazardous waste worker training 
14 and supervised 24-hour hazardous waste-site experience 

15 • 8-hour hazardous waste worker refresher training (as required) 

16 • Hanford general employee radiation training 

17 • Radiological worker training. 

18 A graded approach is used to ensure that workers receive a level of training commensurate with 
19 their responsibilities that complies with applicable DOE orders and government regulations. 
20 Specialized employee training includes prejob briefings, on-the-job training, emergency 
21 preparedness, plan-of-the-day activities, and facility/worksite orientations. 

22 C2.1.7 Documents and Records 

23 Planning for sample collection and analysis shall be in accordance with the programmatic 
24 requirements governing fixed-laboratory sample collection activities as discussed in the sample 
25 teams' procedures. In the event that specific procedures do not exist for a particular work 
26 evolution, or if it is determined that additional guidance to complete certain tasks is needed, a 
27 work package will be developed to adequately control the activities, as appropriate. Examples of 
28 the sample teams' requirements include the activities associated with the following: 

29 • Chain-of-custody/sample analysis requests 
30 • Project and sample identification for sampling services 
31 • Control of certificates of analysis 
32 • Logbooks, checklists 
33 • Sample packaging and shipping. 
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1 Approved work control packages and procedures will be used to document radio]ogical 
2 measurements when implementing this SAP. Examples of the types of documentation for field 
3 radiological data incJude the following: 

4 • Instructions regarding the minimum requirements for documenting radiological contro]s 
5 information as discussed in 10 CFR 835, "Occupational Radiation Protection" 

6 • Instructions for managing the identification, creation, review, approval, storage, transfer, 
7 and retrieval of Hanford Site radiological records 

8 • The minimum standards and practices necessary for preparing, performing, and retaining 
9 radiological-related records 

10 • The indoctrination of personnel on the development and implementation of 
11 survey/sample plans 

12 • The requirements associated with preparing and transporting regulated material. 

13 C2.2 DATA GENERATION AND ACQUISITION 

14 C2.2.1 Sample Process Design 

15 A nonstatistical sampling design (professional judgment) was used to determine sample locations 
16 for this waste site. A biased (or focused) sampling approach was selected based on process 
17 knowledge and expected behavior of COPCs. The total number of samples selected for analysis 
18 was based on acquiring sufficient data to assess the vertical profile of the waste and to determine 
19 if any stratification and heterogeneity occurred within the waste present in the tank. 

20 For this below-ground RCRA storage tank, the purpose of this investigation is to determine the 
21 composition and concentrations of the remaining hazardous and/or radioactive COPCs within 
22 the tank. 

23 The field-sampling plan for the characterization effort is presented in Chapter C3.0 of this SAP. 
24 Chapter C3 .0 presents information on sampling objectives and methodologies. Changes to the 
25 workscope detailed in the SAP may be required because of unexpected field conditions, new 
26 information, health and safety concerns, or other anomalies. Minor changes that have no adverse 
27 effect on the DQOs or project schedule can be made in the field with the approval of the project 
28 manager or assigned task lead and then documented in the daily field logbook and/or field 
29 summary reports. Changes that affect the DQOs will require concurrence by RL and the lead 
30 regulatory agency and can be documented through unit managers' meetings. Alternatively, if 
31 substantial changes are required, this SAP can be revised and reissued, requiring RL and 
32 regulator approval. 
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1 C2.2.2 Sampling Methods 

2 C2.2.2.1 Investigative Techniques 

3 Field-screening measurements, in addition to the collection of samples for laboratory analysis, 
4 will be used to determine occurrence of COPCs. 

5 C2.2.2.2 Field-Screening Analyses 

6 The applicable field-screening methods and performance requirements are presented in 
7 Table C-4. Special care should be taken to prevent cross-contamination of field-screening 
8 equipment by properly storing and handling the equipment and performing proper 
9 decontamination between sampling events. 

Table C-4. Field-Screening Methods. 

i~~~~~-~~~ t1~~~~,~~\:rj ~~fc~:~t~;~~'.;~~~t;'.~J~~~?J' ~;;f~~~~iifif ~*~'.7j1} 
Exposure/dose rate Beta/gamma RO-20/RO-03 portable ionization 0.5 mrem/h 

chamber 

Contamination level Alpha I 00 cm2 portable alpha meter or 90 d/min a/100 crn2 (10 sec 
equivalent instrument static count) 

250 d/min a/100 cm2 

(1 in/sec scan speed) 

Contamination level Beta/gamma 100 cm2 ruggedized scintillation 500 d/min l}-y/100 cm2 

detector or equivalent (20 sec static count @ 13% 
efficiency) 

1,400 cl/min ~-y/100 cm2 

(2 in/sec scan speed) 

Contamination level Gamma 2- by 2-in. Nal detector 3 pCi/g Cs-137 in soils 
(e.g., Ludlum 44-3 or equivalent) 

Contamination level Gamma 2 in. by 10 mm Nal low-energy 20 pCi/g Am-241 in soils 
gamma detector (e.g., Eberline PG-2 
or equivalent) 

Vapor screening Volatile organic Handheld photo ionization detector ~1 ppmv (common field 
compounds photo ionization detector 

instruments can indicate 
down to 1 ppmv or less) 

Eberline E-600 and SHP380-A/B are trademarks of Eberline Instruments, a subsidiary of Thermo Electron Corporation, 
Waltham, Massachusetts. 

Ludlum is a trademark of Ludlum Measurements, Inc .. Sweetwater, Texas. 
R0-20 and R0-03 are trademarks of Eberline Instruments, a subsidiary of Thermo Electron Corporation, Waltham 

Massachusetts. 

cl/min ;::: disintegrations per minute. 
ppm. = parts per million volume. 
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1 C2.2.2.3 Radiological Field Data 

2 Alpha and beta/gamma field data will be used to support the characterization described in this 
3 SAP, as appropriate. The following information will be disseminated to personnel performing 
4 work in support of this SAP, as appropriate: 

5 • Instructions to the radiological control technicians on methods required to measure 
6 sample activity and media for gamma, alpha, and/or beta emissions, as appropriate. This 
7 will include direction to allow the radiological control technicians to calculate a number 
8 of quantities supporting sample analysis. 

9 • Information regarding the Geiger-Mueller1 portable instrument, to include a physical 
10 description of the Geiger-Mueller instrument, radiation and energy response 
11 characteristics, calibration/maintenance and performance testing descriptions, and the 
12 application/operation of the instrument. The Geiger-Mueller instrument is a commonly 
13 used beta/gamma instrument on the Hanford Site when removable surface contamination 
14 measurements and direct measurements of the total surface contamination are perf of1!1-ed. 

15 • Information regarding the portable alpha meter, to include a physical description of the 
16 portable alpha meter, radiation and energy response characteristics, calibration/ 
17 maintenance and performance testing descriptions, and the application/operation of the 
18 instrument. The portable alpha meter instrument is a commonly used alpha instrument on 
19 the Hanford Site when removable surface contamination measurements and direct 
20 measurements of the total surf ace contamination are performed. 

21 • Information regarding the sodium iodide detector, to include a physical description of the 
22 sodium iodide detector, radiation and energy response characteristics, calibration/ 
23 maintenance and performance testing descriptions, and the application/operation of the 
24 instrument. The sodium iodide detector instrument is a commonly used gamma detector 
25 on the Hanford Site when direct measurements are performed. 

26 • Information on the characteristics associated with the hand-held probes to be used in the 
27 performance of direct radiological measurements. The information includes a physical 
28 description of the probe, the radiation and energy response characteristics, 
29 calibration/maintenance and performance testing descriptions, and the 
30 application/operation of the instrument. Probes appropriate for the type and energy range 
31 of radioactivity present are commonly used on the Hanford Site when removable surface 
32 contamination measurements and direct measurements of the total surface contamination 
33 are performed. 

34 C2.2.2.4 Sample Location 

35 The borehole location will be identified in the field before starting the activity. The location will 
36 be marked by the technical lead or field team lead assigned by the project manager. After the 

1 Geiger-Mueller is not a trademark. 
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1 location has been marked, minor adjustments to the location may be made to mitigate unsafe 
2 conditions and avoid structural interferences. Sample location identification numbers will be 
3 defined during or after sampling. Changes in sample locations that do not affect the DQOs will 
4 require approval of the task lead. Changes to sample locations that result in impacts to the DQOs 
5 will require concurrence by RL and the lead regulatory agency. 

6 Surface radiation surveys will be conducted at the borehole location. The surface radiation 
7 surveys will identify areas of surface contamination that might affect the field activities and 
8 health and safety. 

9 C2.2.2.5 Summary of Sampling Activities 

10 Table C-5 smpmarizes the number and types of characterization and field quality control samples 
11 to be collected at the 241-CX-72 Storage tank. 

Table C-5. Summary of Projected Sample Collection Requirements. 

L: .. ::saujples for R.adiological:and Nori radiological Contaminants .of Potential ·C~niceni :' . .-

4 
._.,_ ;,:. 

:, .\ .:> -~·=..:· :_. 
,; 

Duplicates 1 

Splits 

Equipment blanks 1 

Field blank 

Total number of quality control samples 4 

12 C2.2.3 Field Sample Handling and Custody 

13 C2.2.3.1 Sample Identification 

14 The Sample Data Tracking database will be used to track the samples from the point of 
15 collection through the collection and laboratory analysis process. The REIS database is the 
16 repository for the laboratory analytical results. The HEIS sample numbers will be issued to the 
17 sampling organization for this project in accordance with onsite organizational procedures. Each 
18 radiological/nonradiological and physical properties sample will be identified and labeled with a 
19 unique HEIS sample number. The sample location, depth, and corresponding HEIS numbers 
20 will be documented in the sampler's field logbook. 

21 Each sample container will be labeled with the following information using a waterproof marker 
22 on firmly affixed water-resistant labels: 

23 • Sampling Authorization Form 
24 • HEIS number 
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1 • Sample collection date and time 
2 • Name or initials of person collecting the sample 
3 • Analysis required 
4 • Preservation method (if applicable). 

5 C2.2.3.2 Field Sampling Logbook 

6 All information pertinent to field sampling and analysis will be recorded in field checklists and · 
7 bound logbooks in accordance with existing sample collection protocols. The sampling team 
8 will be responsible for recording all relevant sampling information. Entries made in the logbook 
9 will be dated and signed by the individual who made the entry. Program requirements for 

10 managing the generation, identification, transfer, protection, storage, retention, retrieval, and 
11 disposition of records within the Project Hanford Management Contractor will be followed. 

12 C2.2.3.3 Sample Custody 

13 Sample custody will be maintained in accordance with existing Hanford Site protocols. The 
14 custody of samples will be maintained from the time the samples are collected until the ultimate 
15 disposal of the samples, as appropriate. A chain-of-custody record will be initiated in the field at 
16 the time of sampling and will accompany each set of samples shipped to any laboratory. 
17 Samples will be sent to the laboratory in accordance with applicable shipping procedures. The 
18 analyses requested for each sample will be indicated on the accompanying Chain-of-Custody 
19 Form. Custody tape will be used to provide indication of tampering with the samples. The 
20 custody tape will be inscribed with the sampler's initials and the dc1te. Chain-of-custody 
21 procedures will be followed throughout sample collection, transfer, analysis, and disposal to 
22 ensure that sample integrity is maintained. Each time the responsibility changes for the custody 
23 of the sample, the new and previous custodians will sign the record and note the date and time. 
24 The shipper will make a copy of the signed record before sample shipment and will transmit the 
25 copy to Sample and Data Management within 48 hours of shipping. 

26 C2.2.3.4 Sample Containers and Preservatives 

27 Level I EPA pre-cleaned sample containers will be used for samples collected for chemical and 
28 radiological analysis. Container sizes may vary depending on laboratory-specific 
29 volumes/requirements for meeting analytical detection limits. If, however, the dose rate on the 
30 outside of a sample jar or the curie content within the sample exceeds levels acceptable by a 
31 laboratory, smaller volumes may be sent to the laboratory after consultation with Sample and 
32 Data Management to determine acceptable volumes. Sample preservation, containers, and 
33 holding times for radiological and nonradiological analytes in are shown in Table C-6. 
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Table C-6. Sample Preservation, Container, and Holding Time Guidelines 
and Analytical Priorities. (2 Pages) 

,....,...,..,.,.,.,,......,....,,.,...,....,,.,.,.r-,-:-"'=-:-,-,,..,,.-.,,,.,..,..,...-,,,...,..,--=--i 

I:~· :-<rt'~::'.'·-:lladionuclides ;~: 
Americium-241 10 Soil/Solids 1 GIP 10 to 1,000 g None None 6 months 

Cesiurn-137 Soil/Solids 

Cobalt-60 Soil/Solids 

Europium-I 52 Soil/Solids GIP 100 to 1,500 g None None 6 months 

Europium-154 Soil/Solids 

Europium-155 Soil/Solids 

Iodine-129 12 Soil/Solids GIP IO to 1,000 g one None 6 months 

Plutonium-238 Soil/Solids 
GIP 10 to 1,000 g None None 6 months 

Plutonium-239/240 Soil/Solids 

Strontium-90 1 Soil/Solids GIP 10 to 1.000 g one None 6 months 

Technetium-99 8 Soil/Solids GIP 10 to 1,000 g None None 6 months 

Tritium (H-3) 12 Soil/Solids G 100 to 500 g None None 6 months 

Uranium-233/234 Soil/Solids 

Uranium-235/236 1 Soil/Solids GIP IO to 1.000 g None None 6 months 

Uranium-238 Soil/Solids 

/ ,Chemicals · ·•· ·· 

Ammonia/ 
3 

Soil/Solids 
1 GIP 50 to 500 g None Cool 4 °C 28 days 

ammonium - 350.l 

IC anions - 300.0 
3 

Soil/Solids 
1 GIP 50 to 500 g None Cool 4 °C 

28 days/ 
48 hours 

IC anions - 353.1 for 
3 

Soil/Solids 
GIP 50 to 500 g None Cool 4 °C 

28 days/ 
nitrate/nitrite 48 hours 

ICP metals - 6010A 2 Soil/Solids GIP IO to 500 g None None 6 months 

Chromium hex -
4 

Soil/Solids 
GIP 5 to 500 g None Cool 4 °C 30 days 

7196 

Mercury- 7471 -
5 

Soil/Solids 
G 5 to 125 g None None 28 days 

(CVAA) 

Total cyanide - 90JO 11 Soil/Solids G 10 to 1,000 g None Cool 4 °C 14 days 

pH (solid) - 9045 Soil/Solids Within 24 
13 GIP 10 to 250 g None None hrs of lab 

receipt 

Semivolatile organic 
6 

Soil/Solids 
1 AG 125 to 1.000 g None Cool 4 °C 14/40 days 

analyte - 8270A 

VOA - 8260/5035A Soil/Solids Methanol in 4 
bottles and 

frozen 

7 9 AG 5 g each bottle -7 °C to - Cool 4 °C 14days 

20°c 
(sample) in 

5 bottles 
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Table C-6. Sample Preservation, Container, and Holding Time Guidelines 
and Analytical Priorities. (2 Pages) 

N onhalogenated 
VOA- 8015M - gas 
chromatography 
modified for normal 
paraffin hydrocarbon 

WTPH-D 

WTPH-G 

Oil and grease 

Polychlorinated 
biphenyls - EPA 
Method 8082 

Bulk density -
ASTM D2937 

Moisture content -
ASTM D2216 

Particle size 
distribution -
ASTM D422 

SoiVSolids 

9 

11 Soil/Solids 

11 Soil/Solids 

12 Soil/Solids 

Soil/Solids 
10 

Soil/Solids 
14 

15 
Soil/Solids 

Soil/Solids 
16 

AG 125 to 250 g None Cool 4 °C 

G 50 to 150 g None Cool 4 °C 

G 50 to 150 g None Cool 4 °C 

G 200g None Cool 4 °C 

G 10 to 50g None Cool 4 °C 

Physical. Pr.Qperties 

Liner Liner None None 

Moisture 
250 g None tind None 

GIP 100 to 4,000 g None None 

14 days 

14 days 

14 days 

28 days 

14 days 

None 
established 
for analysis 

As soon as 
practicable 

None 
established 
for analysis 

"Optimal volumes, which may be adjusted downward to accommodate the possibility of retrieval of small amount of sample. 
Minimum sample size will be defined on the Sampling Authorization Form. 

bShould samples be liquid rather than soils, the following volumes need to be collected: 
Radionuclides - 4 L for all radionuclides (except C-14, tritium, and Tc-99, which require approximately 500 mL for each 
sample). 
Chemicals - All liquid samples require the amount as listed for soil samples. Preservation and holding times also are affected if 
liquid samples are collected. Consult Sample Management staff for details. 

~ixed soil samples may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the 
following: 
Radionuclides - 100 g of soil for all radionuclides (except C-14, tritium, and Tc-99, which require approximately l O g for each 
sample). 
Chemicals - A 10 g soil sample is required for all ICP analyses, 10 g soil sample is required for IC anion analysis, 5 g soil 
sample for hexavalent chromium analysis, IO g soil sample for 9010 analysis, IO g soil sample for 8015 analysis, and 125 g soil 
samples for each 8270 and total organic carbon analysis. 

dVessel must be sealed. 
cAnalytical priority may be adjusted. 

ASTM, 1993 Annual Book of ASTM Standards, Volume 04.08. 
For 4-digit methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final 

Update /11-B. 
For EPA Methods 300.0, 350.1, and 353.1, see EP N600/4-79/020, Methods of Chemical Analysis of Water and Wastes . 

AG = amber glass. 
ASTM = American Society for Testing and Materials. 
CV AA = cold vapor atomic absorption. 
EPA == U.S. Environmental Protection Agency. 
G == glass. 
IC == ion chromatography. 
ICP == inductively coupled plasma. 

WTPH-D = Washington state total petroleum hydrocarbons - diesel 
range. 

WTPH-G = Washington state total petroleum hydrocarbons - gasoline 
range. 

P = plastic . 
VOA = volatile organic analyte. 
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1 C2.2.3.5 Sample Shipping 

2 The radiological control technician will measure the contamination levels on the outside of each 
3 sample jar and the dose rates on each sample jar. The radiological control technician also will 
4 measure the radiological activity on the outside of the sample container (through the container) 
5 and will document the highest contact radiological reading in millirem per hour. This 
6 information, along with other data, will be used to select proper packaging, marking, labeling, 
7 and shipping paperwork in accordance with U.S. Department of Transportation regulations 
8 (49 CFR, "Transportation") and to verify that the sample can be received by the analytical 
9 laboratory in accordance with the laboratory's acceptance criteria. Copies of the shipping 

10 documentation will be provided to Sample and Data Management within 48 hours of sample 
11 shipment. Based on the measured radiological activity, the samples will be shipped to the 
12 appropriate Hanford Site-approved laboratory. 

13 C2.2.4 Analytical Methods 

14 Table C-3 lists the applicable fixed-laboratory methods for analytes and target detection limits. 

15 C2.2.5 Quality Control 

16 C2.2.5.1 Field Quality Control 

17 Field QC samples shall be collected to evaluate the potential for cross-contamination and 
18 laboratory performance. Field QC for sampling this 200-1S-1 RCRA TSD unit will require the 
19 collection of field duplicate, field split, equipment rinsate blank, and field blank samples. If 
20 possible, field duplicate and field split samples should be collected from contaminated areas so 
21 valid comparisons between the samples can be made. However, the samples should not be 
22 collected from zones that are expected to contain high levels of transuranic-contaminated media 
23 because of the high cost and added handling requirements associated with transuranic materials. 
24 The QC samples and the required frequency for collection are described in the following 
25 subsections. 

26 C2.2.5.1.1 Field Duplicates 

27 Each field duplicate shall be retrieved from the sample interval using the same equipment and 
28 sampling technique as the original sample. Field duplicates are collected and homogenized 
29 before being divided into two samples in the field. If volatile organic analyte (VOA) samples are 
30 required, they should be collected before homogenization. The duplicate samples shall be sent to 
31 the primary laboratory in the same manner as the routine site samples. Field duplicates provide 
32 information regarding the homogeneity of the sample matrix and can be used to evaluate the 
33 precision of the analysis process. 

34 At least 5 percent of the total coll~ted samples will be duplicated. At least one field duplicate 
35 shall be collected from the waste site. The duplicate sample(s) shall be suitable for analysis by 
36 an off site laboratory and shall be analyzed for all of the CO PCs listed in Table C-3. 
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1 C2.2.5.1.2 Field Splits 

2 Field split samples will be collected at the same frequency as field duplicate samples from each 
3 waste site. Each split sample shall be retrieved from the same sample interval using the same 
4 equipment and sampling technique as the original sample. Samples shall be homogenized, split 
5 into two separate aliquots in the field, and sent to two independent laboratories. If VOA samples 
6 are required, they should be collected before homogenization. The splits will be used to verify 
7 the performance of the primary laboratory. 

8 The split samples will be obtained from a sample medium that is expected to have some 
9 contamination and that is suitable for ana1ysis in an offsite laboratory and shall be analyzed for 

10 all of the COPCs listed in Table C-3. 

11 C2.2.5.1.3 Equipment Rinsate Blanks 

12 Equipment rinsate blanks are used to verify the adequacy of sampling equipment 
13 decontamination procedures and shall be collected for each sampling method or from each type 
14 of nondisposable equipment used. Rinsate blanks need only be collected from equipment that 
15 undergoes decontamination and is used for repeated sample collection. An equipment rinsate 
I 6 blank shall be taken from each type of decontaminated sampling equipment used for the 
17 collection of samples. Rinsate blanks need only be collected from equipment that undergoes 
18 decontamination and is used for repeated sample collection. The field team lead can request that 
19 additional equipment blanks be taken. Equipment blanks shall consist of deionized water 
20 washed through decontaminated sampling equipment and placed in containers identified on the 
21 Sampling Authorization Forms. Note that the bottle and preservation requirements for water 
22 may differ from the requirements for soil. Equipment rinsate blanks shall be analyzed for the 
23 following: 

24 • Gross alpha 
25 • Gross beta 
26 • Metals (excluding hexava1ent chromium and mercury) 
27 • Anions ( except cyanide) 
28 • VO As of interest 
29 • Semivolatile organic analytes of interest. 

30 These analytes are considered the best indicators of decontamination effectiveness. 

31 C2.2.5.1.4 Field Blanks 

32 The volatile organic field blanks will constitute approximately 5 percent of all volatile organic 
33 compound samples. If applicable, at least one field blank shall be collected. Field blanks shall 
34 consist of laboratory-grade deionized water added to a clean sample container in the field during 
35 the time frame that the characterization samples are being collected. The field blanks shall travel 
36 to the field with the associated bottle sets and will be returned to the laboratory with the samples. 
37 They will remain closed during subsequent transport and handling. Field blanks are prepared as 
38 a check for possible contamination originating from ambient conditions at the site during sample 
39 collection. The field blank shall be analyzed for volatile organic compounds only. 
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1 C2.2.5.1.5 Prevention of Cross-Contamination 

2 Special care should be taken to prevent cross-contamination of samples. Particular care will be 
3 exercised to avoid the following common ways in which cross-contamination or background 
4 contamination may compromise the samples: 

5 • Improperly storing or transporting sampling equipment and sample containers 

6 • Contaminating the equipment or sample bottles by setting them on or near potential 
7 contamination sources, such as uncovered ground 

8 • Handling bottles or equipment with dirty hands 

9 • Improperly decontaminating equipment before sampling or between sampling events. 

10 C2.2.5.2 Laboratory Quality Control 

11 The laboratory method blanks, duplicates, laboratory control sample/blank spike, and matrix 
12 spikes are defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: 
13 Physical/Chemical Methods, Third Edition; Final Update III-B, and will be run at the frequency 
14 specified in Chapter 1 of SW-846. 

15 C2.2.6 Instrument and Equipment Testing, Inspection, 
16 and Maintenance 

17 Measurement and testing equipment used in the field or in the laboratory that directly affects the 
18 quality of analytical data will be subject to preventive maintenance measures to ensure 
19 minimization of measurement system downtime. Laboratories and onsite measurement 
20 organizations must maintain and calibrate or verify calibration of their equipment in accordance 
21 with manufacturer or other applicable guidelines. Maintenance requirements (such as parts lists 
22 and documentation of routine maintenance) will be included in the individual laboratory and the 
23 onsite organization quality assurance plan or operating procedures (as appropriate). 

24 C2.2.7 Instrument and Equipment Calibration and 
25 Frequency 

26 Calibration of laboratory instruments will be performed in a manner consistent with SW-846 or 
27 with auditable DOE Hanford Site-wide and contractual requirements. Calibration of radiological 
28 field instruments will be performed as indicated in the discussion regarding radiological field 
29 instrumentation data. 

30 C2.2.8 Inspection and Acceptance of Supplies and 
31 Consumables 

32 Supplies and consumables used in support of sampling and analysis activities are procured in 
33 accordance with internal work requirements and processes that describe the acquisition system 
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1 and the responsibilities and interfaces necessary to ensure that structures, systems, and 
2 components, or other items and services procured/acquired, meet the specific technical and 
3 quality requirements. The procurement process ensures that purchased items and services 
4 comply with applicable procurement specifications. Supplies and consumables are checked and 
5 accepted by users before use. Supplies and consumables obtained by the analytical laboratories 
6 are procured, checked, and used in accordance with the laboratories' quality assurance plans. 

7 C2.2.9 Non-Direct Measurements 

8 From an investigation of historical sources, including process documents, logbooks, and original 
9 plant technical manuals, a master list of potential contaminants was identified during the DQO 

10 process and was used in determining the analytical requirements. 

11 C2.2.10 Data Management 

12 Data generated as a result of sampling and data analysis activities will follow requirements 
13 outlined in this SAP and shall be managed and stored in accordance with applicable 
14 programmatic requirements governing data management procedures. At the direction of the task 
15 lead, all analytical data packages shall be subject to final technical review by qualified personnel 
16 before the results are submitted to the regulatory agencies or before inclusion in reports. 
17 Electronic data access, when appropriate, shall be via a database (e.g., HEIS or a project-specific 
18 database). Where electronic data are not available, hard copies shall be provided in accordance 
19 with Section 9.6 of the Hanford Federal Facility Agreement and Consent Order 
20 (Ecology et al., 1989). 

21 Data will be cross-referenced between laboratory analytical data and radiation measurements to 
22 facilitate interpreting the investigation results. Errors reported by the laboratories are reported to 
23 the Sample Management Project coordinator, who initiates a Sample Disposition Record in 
24 accordance with Project Hanford Management Contractor procedures. This process is used to 
25 document analytical errors and to establish the resolution with the project task lead. In addition, 
26 the Project Hanford Management Contractor Quality Assurance engineer receives quarterly 
27 reports that provide narrative summaries and summary statistics of the analytical errors. 

28 C2.3 ASSESSMENT AND OVERSIGHT 

29 Routine evaluation of data quality described for this project will be documented and filed along 
30 with the data in the project file. 

31 C2.3.1 Assessments and Response Action 

32 The Fluor Hanford Compliance and Quality Programs group may conduct random surveillance 
33 and assessments to verify compliance with the requirements outlined in this SAP, project work 
34 packages, the project quality management plan, procedures, and regulatory requirements. 
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1 Deficiencies identified by these assessments shall be reported in accordance with existing 
2 programmatic requirements. The central quality assurance group coordinates the corrective 
3 actions/deficiencies in accordance with the Fluor Hanford Management Contractor Quality 
4 Assurance Program. When appropriate, corrective actions will be taken by the task lead. 

5 C2.3.2 Reports to Management 

6 Management will be made aware of all deficiencies identified by self-assessments. Identified 
7 deficiencies will be reported to the Fluor Hanford Management Contractor 200 Areas Waste Site 
8 Remediation manager, as appropriate. 

9 C2.3.3 Changes in Workscope 

10 Changes to the workscope detailed in the SAP may be required because of unexpected field 
11 conditions, new information, health and safety concerns, or other anomalies. Minor changes that 
12 have no adverse effect on the DQOs or project schedule can be made in the field with the 
13 approval of the project manager or assigned task lead and then documented in the daily field 
14 logbook and/or field summary reports. Changes that affect the DQOs will require concurrence 
15 by RL and the lead regulatory agency and can be documented through unit managers' meetings. 
16 Alternatively, if substantial changes are required, this SAP can be revised and reissued, requiring 
17 RL and regulator approval. 

18 C2.4 DATA VALIDATION AND USABILITY 

19 C2.4.1 Data Review, Verification, and Validation 

20 Data review and verification activities include checking completeness of laboratory analytical 
21 data packages (e.g., complete laboratory QC documentation, all data results present, data 
22 narrative summary is complete, and all report pages are present). Verification shall consist of 
23 confinning the required deliverables, requested versus reported analyses, and transcription 
24 errors. Validation shall include the evaluation and qualification of results based on holding time, 
25 method blanks, matrix spikes, laboratory control samples, laboratory duplicates, and chemical 
26 and tracer recoveries, as appropriate to the methods used. No other validation or calculation 
27 checks will be performed. 

28 C2.4.2 Verification and Validation Methods 

29 Verification activities will be completed by qualified Groundwater Remediation Project Sample 
30 Management personnel. Validation shall be performed on completed data packages by qualified 
31 Groundwater Remediation Project Sample Management personnel or by a qualified independent 
32 contractor. At least 5 percent of all data shall be validated. Validation requirements will be 
33 consistent with Level C validation. No validation will be performed for physical data. 
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1 C2.4.3 Reconciliation With User Requirements 

2 The data quality assessment process compares completed field-sampling activities to those 
3 proposed in corresponding sampling documents and provides an evaluation of the resulting data. 
4 The purpose of the data evaluation is to determine if quantitative data are of the correct type and 
5 are of adequate quality and quantity to meet the project DQOs. EP A/600/R-96/084, Guidance 
6 for Data Quality Assessment, Practical Methods for Data Analysis, EPA QA/G-9, identifies five 
7 steps for evaluating data generated from this project, as summarized below. 

8 Step 1. Review the Sampling Design. This step requires a comprehensive review of the 
9 sampling and analytical requirements outlined in the SAP. 

10 Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the 
11 actual quality assurance/QC achieved (e.g., detection limits, precision, accuracy) and the 
12 requirements determined during the DQO. Any significant deviations will be documented. 
13 Basic statistics will be calculated from the analytical data at this point, including an evaluation of 
14 the distribution of the data. 

15 Step 3. Select the Statistical Test. Using the data evaluated in Step 2, select an appropriate 
16 statistical hypothesis test and justify the selection of this test. 

17 Step 4. Verify the Assumptions. Assess the validity of the data analyses by determining if the 
18 data support the underlying assumptions necessary for the analyses or if the data set must be 
19 modified (e.g., transposed, augmented with additional data) before further analysis. If one or 
20 more assumptions are questioned, return to Step 3. 

21 Step 5. Draw Conclusions from the Data. The statistical test is applied in this step (if 
22 applicable to the sample design), and the results either reject the null hypothesis or fail to reject 
23 the null hypothesis. If the latter is true, the data should be analyzed further. If the null 
24 hypothesis is rejected, the overall performance of the sampling design should be evaluated by 
25 performing a statistical power calculation in order to assess the adequacy of the sampling design. 

26 
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1 C3.0 FIELD-SAMPLING PLAN 

2 C3.1 SAMPLINGOBJECTIVES 

3 The primary objective of the field-sampling plan is to identify and describe sampling and field 
4 measurement activities that will be undertaken. The field-sampling plan describes pertinent 
5 elements of the sampling program. Sample methods, procedures, locations, and frequencies are 
6 identified in this section. 

7 A borehole will be completed inside of the tank and will include collecting core samples from 
8 specified depth intervals within the residual waste for full-suite laboratory analysis (Table C-3). 
9 A core sampler will be the sampling device used to collect the samples from the borehole. 

10 Sampling design features are described in Table C-7. Sample collection depth intervals and 
I I sample media are illustrated in Figure C-7. 

Table C-7. 241-CX-72 Storage Tank Sampling Design. (2 Pages) 
r:,-,:-~-,---::~=-:-.,,.,...,..-,,-= 

t}~li~~~~1~'--c·-.-,.· '~11¥•~~--
Borehole sampling and The borehole will be positioned at a location 
characterization permitting access to the entire grout and 

waste heel profile within the tank. The 
vertical borehole will be installed with a 

Core samples 

drill rig positioned within the containment 
building that overlies the 
241-CX-72 Storage Tank. 

Collect core samples from 28-30, 35-37, 
39-41, and 46-48 ft bgs and submit for 
laboratory analysis of COPCs. 

C3-I 

Characterize composition of the waste 
within the tank. 

The core samples will be collected to 
evaluate vertical variability in waste 
composition and support waste disposal and 
closure decisions. 

Sample Depth Intervals: 

28-30 ft - Within grout, provide 
concentrations of COPCs within middle 
portion of grout interval that contains some 
waste constituents as the result of mixing. 

35-37 ft - Within grout, provide 
concentrations of COPCs within lower 
portion of grout interval that contains waste 
constituents as the result of mixing. 

39-41 ft - Within waste, provide 
concentrations of CO PCs near top of waste 
interval. 

46-48 ft - Within waste, provide 
concentrations of CO PCs near base of waste 
interval. Radiological logging results 
indicate highest radionuclide concentrations 
within this interval. 
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Core samples Collect field QC samples. Field QC samples will be used to evaluate 
the potential for cross-contamination and to 
evaluate laboratory performance. 

bgs 
COPC 
QC 

= below ground surface. 
= contaminant of potential concern. 
= quality control. 

Figure C-7. Approximate Sampling Depths Within the 241-CX-72 Storage Tank. 
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1 Problems with borehole drilling, sample collection, sample custody, or data acquisition that 
2 affect the quality of data or impair the ability to acquire data due to failure to meet contract 
3 requirements, or failure to follow procedures shall be documented. When a problem is 
4 encountered with performing field measurements or conducting sampling, cognizant field 
5 personnel shall communicate the problem to the task lead for evaluation and resolution. 

6 C3.2 FIELD MEASUREMENTS 

7 Planned field measurements include surface radiation surveys and radiological field screening. 

8 C3.2.1 Surface .Radiation Surveys 

9 A surface radiation survey will be performed to document existing surface contamination. This 
10 information will be used in preparing the supporting health and safety documents and in 
11 finalizing the borehole location. The surf ace radiation survey will be conducted by qualified 
12 radiological control technicians in accordance with applicable procedures. A survey report will 
13 be prepared. Radiation surveys will be performed in accordance with applicable approved 
14 procedures. A survey will be performed at the conclusion of fieldwork to ensure that sampling 
15 activities have not contributed to surface contamination. 

16 C3.2.2 Screening 

17 Using appropriate instrumentation, the radiological control technician or other qualified 
18 personnel will field screen the drill cuttings and all sample material generated from the borehole 
19 for radioactive contamination. Potential screening instruments are listed in Table C-4 with their 
20 respective detection limits. The radiological control technician will record all field 
2 1 measurements, noting the depth of the sample and the instrument reading. 

22 Before drilling, a local area background reading will be taken using the field-screening 
23 instruments at a site to be selected in the field. Field screening results will assist in determining 
24 radiological activity within the grout, at the grout/waste interface, and within the waste material. 
25 These results also will assist in determining sample shipping requirements, and will support 
26 worker health and safety monitoring. 

27 Field-screening instruments will be used, maintained, decontaminated (if applicable), and 
28 calibrated, or calibration verified, in accordance with the manufacturer' s specifications and other 
29 approved procedures. Specific instrumentation information and field-screening results are 
30 recorded by the radiological control technician or other qualified personnel. The field geologist 
31 also will record field-screening results in the borehole logbook. Results are documented in the 
32 waste-site characterization summary report prepared by the field geologist. 
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1 C3.2.3 Borehole Sampling and Analysis 

2 A borehole will be installed to characterize the composition of waste within the 
3 241-CX-72 Storage Tank. Actual sampling intervals may vary from the table depending on the 
4 location of the top of the waste as indicated by the radiological instrument measurements. 

5 IDW generated during this activity will be handled according to the pr.ocedures listed in 
6 Chapter C5.0 and the waste control plan (to be prepared/approved before the start of field 
7 activities). 

8 C3.2.4 Pre-Shipment Sample Screening 

9 A representative portion of each sample will be shipped to an offsite laboratory, or will be 
10 submitted to the Radiological Counting Facility, 222-S Laboratory, or other suitable onsite 
11 laboratory for total activity analysis before shipment. Total radiological activities will be used 
12 for sample pre-shipment characterization. Samples that slightly exceed the off site laboratory 
13 criterion may be reduced in volume, to reduce total activity and allow offsite shipment. Onsite 
14 and offsite laboratories will be identified before initiating field activities and will be mutually 
15 acceptable to the Fluor Hanford, Inc., Sample Management group and the task lead. 

16 C3.3 SURVEYING 

17 The location of the borehole will be surveyed after the sampling and abandonment activities are 
18 completed. Data will be recorded in the North American Vertical Datum of 1988 and the 
19 Washington State Plane (South Zone) North American Datum of 1983, with the 1991 adjustment 
20 for horizontal coordinates. All survey data will be recorded in meters and feet. Global 
21 positioning system survey instrumentation will be used. 

22 C3.4 WASTE MANAGEMENT SAMPLING 

23 A waste designation DQO effort will be performed immediately before the characterization 
24 activities to ensure that the proper information is collected during the field effort to support the 
25 designation of all project IDW. Any additional sampling requirements or analytes needed to 
26 support waste designation activities will be identified and implemented through the waste 
27 designation DQO summary report that will be prepared at that time. 

28 In addition, the data needs of other core projects such as the RL Groundwater Protection 
29 Program, ORP, or the Science and Technology Project will be solicited at this time. If 
30 practicable, these data needs will be integrated into the IDW DQO as additional sampling 
31 requirements or anal ytes. 

32 
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1 C4.0 HEALTH AND SAFETY 

2 All field operations will be performed in accordance with health and safety requirements and 
3 procedures. In addition, documentation will be prepared that will further control site operations. 
4 This documentation will consist of an activity hazard analysis, a site-specific health and safety 
5 plan, and applicable work permits. Work shall be performed in accordance with site-specific 
6 health and safety plans and applicable work permits. The sampling procedures and associated 
7 activities will take into consideration exposure reduction and contamination control techniques 
8 that will minimize the sampling team's exposure. 

9 
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1 cs.o MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

2 The IDW generated by characterization activities will be managed in accordance with existing 
3 approved Fluor Hanford waste management documents, which identify the requirements and 
4 responsibilities for containment, labeling, and tracking of IDW. Procedures have been prepared 
5 to implement the requirements found in Ecology et al. 1995, "Strategy for Management of 
6 Investigation Derived Waste." Management of IDW, minimization practices, and waste types 
7 applicable to 200-IS-l OU waste control will be described in the waste control plan (to be 
8 prepared). 

9 Unused samples and associated laboratory waste from offsite laboratory analysis will be 
10 dispositioned in accordance with the laboratory contract, which in most cases will allow the 
11 laboratory to dispose of this material. The approval of the Remedial Project manager is required 
12 before unused samples or waste may be returned from offsite laboratories. Unused sample 
13 material from onsite laboratories will be returned to the project for disposal. 

14 A waste designation DQO will be completed before the initiating characterization activities to 
15 ensure that information necessary to support designation of all project IDW is collected during 
16 the field effort. During the IDW DQO effort, any listed waste issues will be resolved. 
17 Additional sampling or analysis required to support designation activities will be identified in the 
18 waste designation DQO summary report. 

19 
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APPENDIXD 

SITE-SPECIFIC INFORMATION FOR 200-IS-1 OPERABLE UNIT 
PIPELINE-SYSTEM WASTE SITES 
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If you know 

Length 

inches 
inches 
feet 
yards 
miles (statute) 

Area 

SQ . inches 
SQ . feet 
SQ. yards 
SQ. miles 
acres 

Mass (weight) 

ounces (avoir) 
pounds 
tons (short) 

Volume 

teaspoons 

tablespoons 
ounces 
(U.S., liquid) 
cups 

pints 
quarts 
(U.S. , liquid) 
gallons 
(U.S., liquid) 
cubic feet 
cubic yards 

Temperature 

Fahrenheit 

Radioactivity 

picocurie 

Into Metric Units 

Multiply by 

25.40 
2.54 
0.305 
0 .914 
1.609 

6.452 
0.0929 
0.836 
2.591 
0.405 

28.349 
0.454 
0.907 

5 

15 
29.573 

0.24 

0.473 
0.946 

3.785 

0.0283 
0.764 

(°F-32)*5/9 
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Out of Metric Units 

To get If you know Multiply by To get 

Length 

millimeters millimeters 0 .0394 inches 
centimeters centimeters 0.394 inches 
meters meters 3.281 feet 
meters meters 1.094 yards 
kilometers kilometers 0 .621 miles (statute) 

Area 

sq. centimeters sq . centimeters 0.155 SQ . inches 
SQ. meters sq . meters 10.764 SQ . feet 
SQ . meters sq . meters 1.196 sq . yards 
sq. kilometers sq. kilometers 0 .386 sq. miles 

hectares hectares 2.471 acres 

Mass (weight) 

grams grams 0.0353 ounces (avoir) 
kilograms kilograms 2.205 pounds (avoir) 
ton (metric) ton (metric) 1.102 tons (short) 

Volume 

milliliters milliliters 0.034 ounces 
(U.S., liquid) 

milliliters liters 2.113 pints 
milliliters liters 1.057 quarts 

(U.S., liquid) 
liters liters 0.264 gallons 

(U.S., liquid) 
liters cubic meters 35.315 cubic feet 
liters 

cubic meters 1.308 cubic yards 

liters 

cubic meters 
cubic meters 

Temperature 

Centigrade Centigrade (°C*9/5)+32 Fahrenheit 

Radioactivity 

millibecquerel mi1li becq uerel 0 .027 picocurie 
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1 PREFACE 

2 Appendix D contains two tables that provide pipeline system information. These tables 
3 summarize the information available during preparation of the work plan. Content presented in 
4 the tables does not encompass all the pipelines, related structures and associated unplanned 
5 releases that may be considered part of the 200-IS-1 Operable Unit. Table 1-3 in Chapter 1 of 
6 the work plan identifies the 200-IS-1 Operable Unit waste sites currently listed within Waste 
7 Information Data System database and included in Appendix C of the Hanford Federal Facility 
8 Agreement and Consent Order Action Plan (Ecology et al., 1989) (Tri-Party Agreement Action 
9 Plan). Table 1-4 in Chapter 1 identifies those pipelines pending future listing within Appendix C 

10 of Tri-Party Agreement Action Plan. Candidate waste sites for inclusion in the · 
11 200-IS-1 Operable Unit include all inactive process-waste-carrying pipelines, diversion boxes, 
12 catch tanks, valve pits, related structures, and associated unplanned releases outside the tank 
13 farm waste management areas. If updates to the waste site lists occur following issuance of this 
14 work plan, the information will be shared with regulators through the Unit Managers meetings. 
15 As indicated in the Tri-Party Agreement Action Plan, the mechanism for official dissemination 
16 of this information, addition of new waste sites and reclassification of accepted waste sites, will 
17 be conducted in accordance with RL-TPA-90-0001, TPA-MP-14 procedures. 

I 8 Table D-1 indicates attributes and characterization activities for pipelines that have been 
19 described in previous Hanford documents. This table identifies the documents in which the 
20 pipeline information presented was derived. 

21 Table D-2 summarizes information provided in Waste Information Data System database for 
22 those 200-IS-l Operable Unit waste sites listed in Appendix C of the Tri-Party Agreement 
23 Action Plan at the time this work plan was being prepared. Tables D-1 and D-2 were developed 
24 independently and are limited in scope to a presentation of the information obtained from the 
25 sources identified for each table. As such, the content presented in Table D-1 may not be 
26 consistent or comparable with the information presented in Table D-2. 

27 
28 
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1 

2 

3 

Iii' 
L~ 
w~ 

OU 
' i 

PW-I _l6-Z-l. 
216-2-2, 
216-Z-3. & 
216-l-!A 

216-Z..IA & 
_]6-Z-3 

216-Z-9 

216-Z- 12 

ll 

II 

12 

19 

13 

I.I 

APPENDIXD 

SITE-SPECIFIC INFORMATION FOR 200-IS-1 OPERABLE UNIT PIPELINE-SYSTEM WASTE SITES 

Provide data for the eftluent pipeline 
from Z Plane (234-2.5. 236-Z. & 242-Z 
Buildings) into die 216-Z..2 Crib. and 
between the 216-Z-2 and 216-Z-I 
Cribs (pp. 13-14) and summary of 
existing dam for 216-Z- l &-2 Cribs 
and Tile Field. Al o 216-Z-3 overflow 
into 2 16-Z- I A Tile Field (p. 24 ). 

8-in. SS into 
Crib (p. 13); 
8-in. VCP from 
216-Z-3 into 
tile field (p. 24) 

not 
specified 

direct burit:d 1101 specified (N) 

Provides data for the effluent pipeline 
from tlle 234-7_5 Building via the 
241-Z..36I Seuling Tarik into the 
216-Z-3 Crib (p. 24) and summary of 
existing data. for 216-Z..3 Crib. 
Overflow into 216-Z..lA Tile Field (p. 
24). 

8-in. VCP 
(p. 24) 

Provides data for the RECUPLEX not specified 
effluent pipeline from the 234-5Z 
Building imo the 216-Z-9 Trench (pp. 
52-53) and summary of existing darn 
for the 216-Z-9 Trench. 

001 

specified 

not 
specified 

direct buried nm specified 

direct buried not speci fied 

Provides data for the pipelines from the Two 3 .8 cm SS < 20 ft bgs, direct buried not specified 
RECUPLEX Faciliry in 234-5 Z Plant lines: one because 
to th.e 216-Z-9 Trench. served as a rren.ch 

Provides summary of e.."<isting dam for 
!he lines out to the 216-Z..9 Crib. 

Provides dam for the pipelin~ from the 
Z Plant 234-Z. 232-Z. 236-Z. 242-Z. 
and RECUPLEX processes to 
2 16-Z-12 Crib and summary of existing 
dnta for the 216-Z- I 2 Crib (pp. 16. 18. 
and 20). 

spare (p. I ) depth was 
20ft (p. l ) 

1.5-in. 
Schedule 40 SS 

4-in. VCP 
connected to 
l2-in. VCP; 
sections boned 
together but not 
sealed (p. I 6) 

no1 
specified 

17 ft (p . 6. 
Fig. 8) 

direct buried not specified 

direct buried not SJX,"Cified 

Provides data for the effluent pipelines not specified 
from the 241-Z Neutralization Tank via 

DOI direct buried not specified 
pccified 

24 I-Z-36 1 Settlimr Tank to the 
216-1,.12 Crib (p.68) and summary of 
existing data for 216-Z..12 Crib. 

(N) 

(N) 

(N) 

(N) 

(N) 

acidic process. analyt.icaL and development 
laboratory wastes: aqueous and organic waste; 
urnnium waste (pp. 14-15) 

ncucral/ba~ic process. analytical. and 
development laborarory wastes (p. 25): 
low-salt (Ref. 13. p. 6) 

acidic. aqueous and organic was1e: h.igh salt 

high salt conccm and acidic ( comaiuiog 
aluminum. magnesium. c.ilcium. and other 
meml nitrate salt waste. degraded solvcms) (p. 
I) 

not specified 

Low salt. slightly basic (pH -8). aqueous 
p.iutonium-bcming l.iboratory and process 
waste containing sodium. fluoride, and. nitrate 
(p. I ) 

slightly acidic, low salt process wasre (p. 68) 

land 
possible 

3 

4 

1,2.4 

1.2 

1.2.4 

4 

4 

none none 

none none: 

none none 

none none 

none none 

mme none 

none oone 
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none 

none 

none 

none 

none 

none 

none 

previous waste-site 
inventory, si::intillarion 
probe, and groundwater 
sampling dara 
summarii.ed (pp. 18-20, 
22); previous crib 
pluronium/wnericium 
sampling results 
summarized (p. 23) 

previous waste-site 
inventory and 
scintillation probe data 
summarized (pp. 28-29) 

SS may degrade at low pH. 

Process used oxalic acid. which 
breaks down imo chelans. 

none 

previous wa re-si te RECUPLEX estimates on p. 61 
inventory, scintillation 
probe. and well 
groundwater sampling 
dara summarized (pp. 53, 
57. 60-61) 

summary of 1973 study SS may degrade at low pH and 
of plutonium distribution high heat. 
in rhe 216-Z-9 Trench. 
which later was m.ined 
and 58 kg of plutonium 
was removed (pp. 4-5) 

none 

previous waste-sire 
investigatioru 
summarized (pp . 33-50) 

previous wa~te-sile 
inventory. scintillation 
probe, and well 
groundwater sampling 
dara summarized (pp. 71. 
74-75) 

none 

Waste from Z Plant process and 
labs dra.ined to 241-Z Waste 
Storage Tanks, then (aft:er 
neurrali7.ed) to 241-Z..36 l Senling 
Tank. with overflow ro 216-Z- l 2 
Crib via Diversion Boxes l then _ 
(pp. 16 & 18) 

none 
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PW-2 21 6-A-10 

PW-2 21 6-B- 12 

2l 6-A-368 

PW-2 & 216-A- lO & 
PW-4 216-A-45 

PW-4 

PW-5 

216-S-22 

216--A-37- I 

216-B-1 IA & 
216-B-l lB 

7 

7 

7 

17 

16 

25 

7 

24 

Provides existing data forthe 216-A-10 
Crib: mention of associated piping. 

Provides existing data for the 21 6-8-12 
Crib: mention of associated piping 
from 221 -U. 224-U. and 22 1-B 
Buildings (2.2.3.2) into the 
216-B-12 Crih. 

8-in. VCP; 
replaced in 
196_ wirh 8-in. 
ss (2.2.3.5) 

6-in. VCP 
('.!.2.3.2) 

Provides existing data for the not specified 
216-A-36B Crib; mention of associated 
piping from 202-A <PUREX) 10 the 
216-A-36B Crib (southern 500 ft of 
original 216-B-36 Crib). 

Pro~;dcs waste stream characteri1.atlon 
data for PURE,'{ ammonia scrubber 
condensate that flowed into toruge 
tanks in 1990: flowed into 2l6-A-36-8 
Crib until .1987 (p. v). 

Provides waste stream characteri:ration 
daia for PUREX process condensat.e 
wastewater stream flow to the 
2 l 6-A-45 Crib: flowed to 
216-A-I0Crib until 1987 (p. 1-4). 

Provides infonnation on the 216-S-22 
Crib; mentions associated piping from 
293-S Acid Recovery Facility (p. 2-16). 

Provides existing data. for the 
216-A-37-1 Crib: mention of 
associated piping from24--A 
Evaporator to the 216-A-37-1 Crib. 

Provides infomiation on the 
216-B-11A and216-D-llB Reverse 
Well : mentions a,sociated pipeline 
from the 242-B 'Evaporatar (p. 2-31 ). 

nm spel:ified 

not specified. 

4-in . VCP 
(p. 2- 16) 

not specified 

3-in. steel 
(p. 2- l) 

not 
specified 

not 
specified 

not 
specified 

nor 
specified 

nm 
specified 

7, ft 
(p, 2-16) 

nor 
specified 

not 
specified 

direct buried Leaks suspected 
since acidic waste 
destroyed VCP 
inregriry (2.2.3.5) 

direct buried 1101 speci.fied 

direct buried not specified 

dire.ct buried not specified 

direct buried not sped fie.d 

direct buried none mentioned 

direct buried llOI pecified 

direct buried not specified 

(N) 

(N) 

(N) 

(N) 

(N) 

( ) 

CN) 

PUREX acidic proce~ condensate. acidic 
proccs distillate D002), and corrosive/mixed 
wasre (D002) proces distillate (2.2.3 .5) 
containing uranium and nitrate (Table 2-1) 

low salL neui.ral/ba.~ic proces condensate 
including limest0ne ('.!.2.3.2); neutral to ba~ic. 
low salt, comaining large amounts of ur.mium. 
fission productS and tributyl. phosphate 
(Table 2-1 ) 

ammonia scrubber distillate wa te f2.2.3.6); 
neutral 10 basic low salt. containing large 
amounts of uranium (Table _ -1) 

comains ammonia (p. 2-8) 

process condensate 

liquid waste comaining nitrate and sodium 
(p. 1- 16) 

process condensate (2.2.3,8) containing 
ammonia and mixed waste from solvents 
(Table 2- 1) 

low saiL neutral to basic process condensate 
(p. 2-31) 

I and 
possible 

3 

4 

4 and 
po ·sible 

2 

nor 
specified 

likely I. 

2.4 

4 

none 

none 

none 

none 

none 

none 

none 

none 
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· ,;£- ~ vailable T,:pes o.£,-.Crul~cterization ·Data ' 1 
,~, 

Sc'lil or Additional.Pipeline •~ "Related D.ata 
Vegetation Imorrualion/Results __ ,. 
Sampling ~ , 
Adjuamt 

U,:Pipeline ~ 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

-
previous waste-site 
inventory, scimillati.on 
probe, and well 
ground.water sampling 
dam summarized (pp. 95, 
98-99) 

previous waste-sire 
radionuclide inventory. 
sampling and logi,.,ing 
results. and 
soil/vegetation 
contaminant 
concencrati ons 
summarized (2.2.3.5. 
33.1.5. and Tables 3-4 
and 3-5) 

previous wa~te-site · 
radionuclide inventory 
and logging results 
summarized (2.2.3.2 
and 3.3 .1.2). 

previous waste-she 
sampling and logging 
results. and soil/ 
vegetation contaminant 
concentrations 
csu rrunarized (2.2.3.'1. 
3 .3.1.6, and Tables 3-4 
and 3-5) 

four waste stream 
samples taken (p. 3-1); 
results reponed in Tables 
3-2 to 3--5 

eight waste stream. 
samples taken in J 990 
p. 3- 1 ): results reponed 

in Tables 3-2 to 3-6 

none 

rusuJts summarized for 
logging of groundwater 
wells near waste site; 
additional data in 
Section 3.3.1.8 

waste contained Cs- ! 37. 
Ru-106. Sr-90, 
plutonium. and uranium; 
"these two wells are 
placed ... in line wich a 
7 .6 cm (3-in.) steel inlet 
pipe" (p. - -31) 

Other :Result.s/C'onnnciits ~ ·.· 
·'i: 

'.,, 

none 

In 1987. waste stream di verted to 
21 6-A~5 Crib 

See Ref. I 6 for waste srre:un 
effluent samples before discharge 
to the crib. 
'Proccs. used oxalic acid. which 
breaks down into chelans. 

Operated from 1957 to 1973 

See Ref. 17 for waste su-eam 
effiu.cnt samples before discharge 
to the 216-A-3613 Crib. 
Process used NaOH to scrub NH1; 
aqueous NH~ is basic. 

none 

NOTE: Diverted waste stream 
from 216-A-10 Crib to the 
216-A-45 Crib in 1987 (p. 1-4) 

Acid recovery pJ"'Ol,"CSS generated 
acidic waste. 

Process knowledge: wusre 
believed to contain Am-241, 
Cs-137, H-3, 1-129, Pm-147. 
Pu-239. Ru-106, Sn-113, and 
Sr-90 (2.2.3.8). 

none 
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-,~ 
{ ,,,,.. ' .. ,,, , 

,. "" ,, 
p ~ 

Dis~ l.Sites- l~ Ref., ·, 
,., ·- Pipt:Ma~ Pipe -Pipe Burial .. ·. '"l>rricess , -· ,;,, - . ' 1,Sourcc suniinary of Applicable 1nro:ai:a.u~n~ Type Depth ' "~ Config t ',W.aste with , Assoc.,;i 

(see (bgs) ' 
~..,, 

,, OU \ Pipe j . ... , :;;.:-~·~ . , 
~ -

~ NotesJ i - .,,. . . ,, - ''<: 

. :S;;;i;.f 
,, 

- ""' " ·,j/ "" ,. ' .. '. . - >; ti it~ - . -., -~: X-i- ,r T, -:~-:.. "'" ·- . 

PW-6 216-Z-4 II 'Provides data for the e.fflueot pipeline nor specified not direct buried 
from the 231-Z Building inro the specified 
216-2-4 Trench (p. 30) and summary 
of existing dara for 216-Z-4 Trench. 

216-Z-5 Provides data for the effluent pipeline 3-in. SS (p. 32) - I I fl direct buried 
from the 231-Z Building imo the 
21.6-Z-5 Crib lP• 32) and summary of 
existing data for 2 I 6-Z-5 Crib. 
Pipeline also may have received 300 
Area labomory wastes (p. 33). 

216-Z-6 Provides data for the effluent pipeiine 3-in. iron not direct buried 
from the 231-Z Building, via the (p. 37) specified 
23 l-W-151 Sump Tank into the 
216-Z-6 Crib (p. 37) and summary of 
existing data for the 216-Z-6 Crib. 

216-Z-8 Pro"rides data for the effluent pipeline 4-in. stL-el not direct buried 
from the 234-SZ Building. via the (p. 49) specified 
overflow frnm the storage tank. imo the 
216-Z-8 French Dmin (p. 49 and 
summary of exisLing dara for 
216-Z-8 French Drain. 

216-2-10 Provides data for the effluent pipelines three 3-in. 5. 6. and 7 direct buried 
from the 231-Z Building into the pipes (p. 62) ft (p. 62) 
216-Z-IO Reverse Well (p. 62)and 
summary of existing data for t11e 
216-Z-10 Reverse Well 

SC-I _l6-T-36 6 Includes limited i.nfonnation on the not specified 15 ft or direct buried 
pipeline carrying steam condensate less 
from the 221 -T and 221-U Buildings (because 
and from 2706-T Building the crib 
decontamination into the 216-T-36 depth is 
Crib. 15 ft bgs) 

(fable 2-4) 

CW-I 207-8 24 Provides infonnation on the waste 4-in. cas1 iron not direcr buried 
pipeline from the 242-B Evaporator to (p. 2-58) specified 
the 207-B Retention Basin (p. 2-58). 

9 Provides data for the 200-E-1 I 2 2904-E-1 is not direct buried 
Pipeline, which consists of two process 24-in. VCP; specified 
e~ er lines (2904-E- 1 and 2904-E-2) 2904-E-2 is 

that carried '8 Plant water to !he 15-in, VCP 
207-B Retention Basin (Table 2-6). 

207-B. 9 Provides data for the 200-E-126 24- to 30-in. not direct buried 
216-8-3 & Pipeline, which extends easrwartl from conugated specified 
B Ponds the 207-8 Retention Ba.~in to the met.al, except 

216-B- Ditch and .B Pond System one connector 
(Table 2-6). St-"Ction (36-in. 

diameter) made 
of high-density 
polyethylene 

" Pipeline Attri!Jutcs !; ;,· •;, r:'~ il-l!'i' 
., 

~ taks/Plugs . :lf . Eipeline i' - WasteStream'in:robnution: " · Waste '"• 
, :cPressure •· '..,..,; ,\~-;":.'.~;, ,\."!\'.L ,, .• Type., - ~~: ;, . 

·:.Tested ' ~· ·.-, 1·, = ::::- . ,.,. ,. t: /,r " .. 
~ .Yl;S if ; ~: '. - _;,;;·.,.~ . ·::r(N)=no " .. 

- -~ ' " .- .. ,. 

' 
not specified (N) neurral/basic process and laboramry wasre (p. 4 

30) 

nm specified (N) process wasre (p. 32); possibly 300 Area possible I 
laboratory waste (p. 33) 

nor specified ( ) neur.ral/basic prucess wa, te lPP· 38) 4 

not specified (N) nem:ral/basic RECUPLEX filter baclcflush 4 

not specified (N ) neuir.il/ba~ic process and laboratory waste (p. 4 
6~) 

not specified (N) steam condensate, decontamination waste. and _4 
miscellaneous waste (fable 2-4) 

5 leaks in 1953. (N) not specified 4 
u -200-E-79 tp, 
2-58) 

not specified for ( ) two process sewer waste Table 2-6) 4 
2904-E-l ; 
2904-E-2 found 
leaking in 1985 
(Table 2--6) 

leaks inferred in ( ) not specified 1,4 
Table 2-6 

,•, . 
Caikra 
Sw:veys. 
(Inside " 

~ eeJines 

-~:;:' 
none 

none 

none 

none 

none 

none 

none 

none 

none 
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A-vailable-Ty,pes'.'oL.ChuracterizatiQ~Data c,lfr,,J )tl'J,er ,Results/Cqmmen~ 
.. ,,. -

·soil or 'Related.Dati 
,, -;;, ,.;:, -~1~ AddifionafPipeline i,a 

Vegeuuion- Iinilrma!!on/Results ..J':.,_, -·,. ~-, 
i-!i,1 Sa~Iing ,., 

•· 
r:._ • ·,~ 

Adjacent 
,. ,, .. . ,,., 

to '.Pj,peline, 
1, 

A•,.;: 

1"1:k ":''t 
,, 

' -~- " • C • . 

none none previous waste-sire none 
radionuclide inventory 
data ummarizcd p. 31 ) 

none none previous waste-site Process solutions were low pH. 
radionuclide inventory. 
scinrlllation probe. and 
well groundwater 
sampling data 
summari:i:ed (pp. 35-36) 

none none previous waste-site none 
radionuclide inventory 
dnm summarized (p. 40) 

none none previous waste-site none 
radionuclide inventory 
dara summarized (p. 51 l 

none none previous wasce-site 
inventory reported as 
50 g of plutonium: no 
other radionuclides 
reported (pp. 62. 64) 

none none previous waste-sire The majoriry ofT Planr 
radionuclide inventory decontamination wastes were 
dam/ditch information basic. A few were acidic. 
report.ed. (Table C-4, 
p. C-35/C-36) 

none unplanned release none none 
occurred when five 
leaks were detected in 
the pipeline in June 
1953; up co 2.500 cpm 
detected at points of 
emission (p. 2-58) 

none none none A portion of the 2904-E-2 
Pipeline was found to be leaking 
and was repaired in 1985: 
opemted from l 944 to 1997 
(Table --6). 

none none none Operated from l 945 co 1997 
(Table 2-6) 

Received PUREX cmuent, which 
was I or 4 waste type. 
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,. -~ ,:t 

Soil or 
Vegemtion 
Sampling 
Adjacent. 

to,Pipeiine, 

216-8-3 & Provides dara for the 200-E-126 24- to 30-in. not direct buried leaks inferred in not specified 1.4 none none none none 
B Pond Pipeline, which e,«ends eastward from corrugated specified Table 2-6 
System the 207-B Retention Bu.sin to the meral, except Received PUREX effluent. which 

216-B-3 Ditch and 8 Pond Sy tern one connector was l or 4 wasre type. 
(Table 2-6). section (36-in. 

diameter) made 
of high-density 
polyethylene 

CW-I 241-8-154 14 Provides information on the 221-8 24-in. cast iron. nor direct buried 1946 (UN-200-E tN) not specified none none metal waste leaked none none 
Diversion Box Building cooling water pipeline to the 24-in. VCP specified -80) and 1.966 from pipeline in 1946, 
& 207-B 241-B-154Diversion Box. then rothe (p. 2-60) (UN-200-E-l ) containing - l 0 Ci 
Retention 207-B Retention 8asin (pp. 2-59 to leaks (p. 2-59) fi ssion products: l %6 
Basin 2-60). leak apparently 

contained similar 
wast.e Liquid (p. 2-59) 

CW-5 ZDirches 5 Includes characterization of pipeline 18-in. VCP not direct buried leakage suspected (N) cooling water_ steam comlensate. and 4 remote none one smear sample none 216-Z- l l may be difficult to 
from the 231-Z Building ro the Z (2.1.5) specified (2.l.5) laboratory wasre (Ref. 6, 3 .3.2.l) video collected from pipe distinguish because ditches 
Ditches. (2.1.5) interior; analyzed for overlap: several sources 

l 7 rad analytcs (_.1.5, <lischarged to the 216-Z-l I Ditch 
3.2.2): detected 23.5 (Fig. 2-4 and from Ref. 6: Figure 
pCi Pu-238, 1210 pCi 2-9 and Section 3.32). 
Pu-239. 226 pCi and 
813 pCiAm-241; 14 
radionuclides 
undeteeted 
(Appendi~ C) 

Includes characterization of pipeline 15-in. VCP not direc l buried leakage suspecred (N) cooling water and steam condensate: assumed not remote none one mearsample none 2 l 6-Z--1 l may be difficult to 
from the 234-5 _Building 10 the Z (2.1.5) specified (2.1.5) to conruin plutonium and other transuranic specified video collected from pipe distinguish because ditches 
Ditches. elemeru.s (R.ef. 6. 3.3.2.J) (2.1.5) interior; analyzed for overlap: several sources 

17 rad analytes (2.L5. discharged to the'.! 16-Z-1 l Ditch 
3.2.2); det.ected 2.45 (Fig. 2-4 and from Ref. 6: Figure 
pCi Pu-238. 94.6 pCi 2-9 and Secrion. 3 ... 2). 
Pu-239. 19.5 pCi and 
23.5 pCi Am-241; 14 
radionuciides 
undetected 
(Appendix C) 

CW-5 216-U-14 6 Includes limited information on 18-in_ VCP 4 ft or less direct buried not six,>cified (N) chemical sewer wastewater, sream condensate. not none none none previous waste-site The 2l6-U-14 Ditch is 
pipeline carrying process sewer waste (?_.,_.,_..,_ (because w.1d cooling water (3.3.1.1) specified sampling information a representative waste site 
from rhe 221-U and 271 -U Buildings 3.J. 1.1) ditch depth reported <Tables 3-1 to characterized in Ref. 5. 
into the 216-U-14 Ditch. is 4 fl bgs l 3-4) and summarized Several pipelfnes from different 

(Table 2-1) (3.3. l.2) sources carried waste to the 
216-U-14 Ditch (2.2.2.2, 3.3.1.1, 
Table 2-9). 

216-Z-20 27 Provides information on the 216-Z-20 18-in. VCP not direct buried not specified (Nl cooling water. steam condensate. srorm , ewer, 1,4 none none none none Crib is classified as a low-level 
Crib; mentions associated piping from (p. 8-9) specified building drain, chemical drains. laboratory waste sire (p. 8-8). 
the Z Plant (pp. 8-8 and 8-9). drains, and miscellaneous dr.iin waste (p. 8-8) Chemical drain would convey 

acidic wasccs. 

Provides information on the 216-2-20 15-in. VCP not direct bmi.ed not specified (N) cooling water. steam condensate, storm ewer. not none none none none Crib is classified as a. low-level 
Crib; mentions as ociated piping from (p_ 8-9) specified building drain. chemical drains, labo.ratory specified waste site (p. 8-8). 
the Z Plant {pp. 8-8 and 8-9). diains, and miscellaneous drain waste (p. 8-8) Chemical dr-ai.n would convey 

acidic wastes. 
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P.t:ocess Dbi>t>sal §ites., s::~ 
Waste Is withAssoc, oo· ,. :Pipe.., . (see· 

LW-1 

LW-2 

MW- I 

TW-1 

.. ., Notes) 

216-T-28 

~16-Z-7 

2 16-Z-16 

216-Z-l7 

2l6-?rl3 

216-Z- 14 

216-Z- 15 

_ 16-U-7 

200-E-l 14 
Pipeline 

216-8-14 

.. 

26 

11 

l.l 

27 

14 

24 

, um,mary of Applicable Imom:iation 

Provides iaform:uion on the 216-T-28 
Crib; mentions associated piping from 
the '.!21-T Buildings, 2706-T Building. 
and 300 Area illboratory waste from 
the 340 Building (pp. '.!-1 7 & 2-18). 

Provides data for che effiuem pipeline 
from the 231-Z Building. via the 
. 231-W- 151 Swnp Tank. imo the 
216-Z-7 Crib (p. 42) and summary or 
existing dam for the 216-Z-7 Crib. 
Also 300 Area laboratory wa~te from 
the 340 Waste Neutralization Facility 
(p. 42). 

Pipe Material f,ipe -,. 
Type "' "·w Deeth,,li,j 

. (bgs) o. 

14-in. sreel 
reducing to 
l 0-in. steel 
(p. 2-17) 

3-in. iron 
(p. 41) 

·· . 
,:tj ·'i', . ·~' 4 

8 ft (p. 
2- 17) 

not 
specified 

Provides dam for the effluent pipeline not specified not 
specified from the 231-Z Building into the 

2 16-Z- I 6 Crib (p. 82) and summary of 
existing data for the 216-Z- l 6 Crib. 

Provides darn for the effluent pipeline 
from 231-Z Building in10 the 2'16-Z-17 
Trench (p. 87) and summary of existing 
data for _\6-Z-17 Trench. 

Provides dara for the efnuenc pipeline 
from the 291-Z Building into the 
2 l6-Z- l 3 French Drain (p. 76) and 
summary of existing data for the 
216-Z-13 French Drain. 

Provides data for th.e effluent pipeline 
from the 291 -Z Building into the 
2 I 6-Z•l 4 French Drain (p. 78) and 
summary of c.:tisting data for the 
216-Z-14 French Drain. 

Provides data for rhe effiuem pipeline 
from the -91-Z Building into the 
2l6-Z-l5 French Dr.tin (p. 80) and 
summary of existing data for the 
216-Z-15 French Drain. 

Provides information on the 216-U-7 
French Drain: men.tions associated 
piping from che 2'.!l-U Counting Bo:t 
(p. 9-7). 

Develops conceptual approach to 
closure of ancillary equipment 
(pipelines. Diversion BoJ<es. and 
simi:tar structures) based on C Tank 
Fann (p. ES-1): includes limited 
infom1a:tion on the 200-E-l 14 Pipeline. 

Provides infonnation on the 216-B-14 
Crib; mentions associated pipeline 
from '.L 1-U Building (p. 2-20). 

3-in. schedule not 

40 carbon steel specified 
(p. 87) 

4-in. pipe 
(p. 76) 

4-in. pipe 
(p. 78) 

4-in. pipe 
(p. 80) 

- 14 ft 

- 14 ft 

- 14 ft 

3-in. schedule l3 ft (p. 
40 steel (p. 9-7) 9-7) 

two 4-in. steel 
lines (p. 2--0} 

14-in. steel 
(p. 2-20) 

not 
specified 

not 
specified 

~• '.)\ .Pipeline Attrihutes . 

direct buried not specified 

direct buried not speci fied 

direct buried not specified 

direct buried not specified 

direct bu.ried not specified 

direct buiied 1101 specified 

direct buried nor specified 

direct buried not specified 

direct buried leak suspected -
unplanned relea.~e 
site (p. 2-19} 

di.recr buried not. specified 

(N) 

(N) 

(N) 

(N) 

(N) 

(N) 

(N) 

(N) 

(N 

(N) 

Waste:Strcam.lnfoonation 
·, Y;~t7 } ;, r 

\:, 

liquid mixed waste conulining nitrate: steam 
condensate decon. waste. misc. effluent. 
deeon. waste. and laboratory waste (pp. 2-17 to 
2-l8) 

23 1-Z process. laboracory. and operntions 
waste: 300 Area laboratory waste (p. 42) . 

neutral/basic Paci.fie Northwest Laboratory 
operations waste (p. 82) 

neutral/basic Pacific Nm1hwest L:tboratory 
operations waste (p. 87) 

ET-8 exhaust fan ;,:earn condensate and floor 
drainage (p. 76) 

l:7'-9 exhaust fan steam condensate (p. 78) 

S-12 evaporator cooler drainage (p. 80) 

liquid waste from counting box tloor drain (p. 
9-7) 

not specified 

high salt. neutr:al/basic scavenged triburyl 
phosphate waste (p. 2-20) 

2,4 none 

4 none 

4 none 

4 none 

4 none 

4 none 

4 none 

not none 
specified 

possible 2 none 

2 none 
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Available l'ypesof Clmrncteriz.ation Data 

. "Reiated.Data oil or I w Adilitional Pipeline 
Ve~tntion Inronnatiim/ll'es.lill'!' . 
~Jing . -·· -
Acljacent Ii ., ·t : " 

to t>i1?4,line .. ~· Er • ,': 

none none 

none none 

none none 

none none 

none none 

none none 

none none 

none none 

none none 

none 

previous waste-sire 
inventory. scintillation 
probe, and well 
groundwater sampling 
data summarized (pp. 45. 
4748) 

previous waste-site 
inventory, scintillation 
probe. and well 
groundwater sampling 
dam summarized (pp. 
85-86) 

previous waste-site 
radionuclide invcmory 
dara summaiiz.ed 
(pp. 85-86. 90) 

none 

none 

none 

Appendix B shows 
radionuclide inventory 
and ha7.ardous chemical 
invcmory. 

none 

Many of the deconramination 
wastes at T Plant were basic. 

none 

none 

none 

Radionuclide content is unknown; 
low levels are assumed (p. 76) 

Radionµclide content is unknown; 
low levels are assumed (p. 78) 

Radionuclide conrem is unknown: 
low level~ are asslllned (p. 80) 

none 

Used for transfer of lank farm 
liquid waste, which was basic 

none None wastecomai.uedCs-137, none 
Ru- I 06. Sr-90. plutonium. 
urdllium. ferrocyanide. 
nitr.ue, phosphate. sodium. 
sulfute..!Jased compound~ 

' 
(p. 2-20) 
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' -- . ' .Process 
W.aste 
OU , 

·~J1:~~: ~ 1.:s 

' .. ~. . ~ ~ Ref;_· ii ,./~ 

Disposal Sites So .. 
':1t~soc.,.,,: i ~ (:e:cc Summary of ~ ~ll~le,liw>nnatic!n 

· - Notes) . , -

Pjpe Material 
T~ 

i--

1 

~:---_-l-+-2-1_6--_B_~-:5"--'-- :---,•• 1~1\L~\a~ l"~vi-d:infonna:On ~n ;:';;•6-B-;5' 
:!;f . .;:;;.J;, 

14-in . sceel 
(p. 2-21) 

TW-2 

nv-2 

216-B-16 

21 6-8-17 

21 6-8-18 

21 6-8-19 

216-T-18 

216-T- 26 

- 16-B-7A & 
216-8-78 

21.6-B-9 

26 

24 

Crib; mentions assoc.iaced pipeline 
from 221-U Building (p, 2-2 1 ). 

Provi.des information on the 21 6--B-16 
Crib; rnemions associated pipeline 
from 221-U Building (pp. 2-21 and 
2-22). 

Provi.des infonnalion on the 216-8-17 
Crib: mentions associated pipeline 
from -21 -U Building (p. --'22). 

Provides infonnation on the 216-8-18 
Ciih: mentions associated pipeline 
from 221-U Building (p. _-22). 

Provides information on the 216-B-19 
Crib; mention as ocinted pipeline 
from 221-U Building (p, 2-23). 

Provides infonna1ion on the 216--T- I 
Crib: mentions associ,11ed piping from 
221-T Building (p. --15). 

Provides informacion on the 216-T-26 
Crib: mentions associated pi.ping from 
th.e T Plan1 (pp. - - 16 and 2-17). 

Provides informalion on the 216-B-7A 
and 216-8-7B Cribs: menti.ons 
as ociated piping (pp. 2-16 to 2-17). 

I 4--in. sreel 
(p. 2-21) 

14-in. steel 
(p. 2-12) 

14--in. steel 
(p. 2-22) 

14-in. steel 
(p. 2-23) 

14-in. steel 
reducing LO 

10-in. st.eel 
(p. 2-15) 

14-in. sceel 
reducing to 
I 0-in. steel 
(p. 2-16) 

3-in. steel 

lP- --16) 

24 Provides information on the waste 3 5 - in. SS. 
pipeline from !he 221-B Building LO the unencased 
2 16-B-9 Crib (pp. --58 10 2-59). (p. 2-59) 

' 

t r. ' ( 

6 ft (p. 
2-21) 

6 ft (p. 
2-21} 

6 ft (p. 
2--2) 

6 ft tP-
2--2) 

6 ft( p. 
2-23) 

8 ft \p. 
2-15) 

9 ft(p. 
2- 16) 

not 
specified 

7 ft (p. 
2-59) 

I~~~., t, ; ~f,./..i.. \;-
direct buried not specified 

direct buried not specified 

direct buried not specified 

direct buried not specified 

direct buried not specified 

direct buried nor specified 

direct buried not speci lied 

direct buried nor speci fi.ed 

direct buried 1954 leak. 
UN-200-E-7 (p. 
2-58) 

( ) 

(N) 

(N) 

(N) 

(N) 

(N) 

(N) 

(N) 

" Waste Str.eamlnfonnation, W.aste 
•.. , • 1:,:Type; 

·' I> 

,~t ;-~ 
·,'" !~ I~ 

high salL neut:ral/basic scavenged tribu1yl 
phosphare waste (p. 2-21) 

high salL neutrJ.1/basic scavenged triburyl 
phospha1e waste (p. 2-22) 

high salt neutral/basic scavenged tributyl 
phosphate waste (p. 2-22) 

high salt neutral/basic scavenged tributyl 
phosphllle waste (p . 2-22) 

high salt. neutral/basi s avenged tribucyl 
phosphate waste (p_ 2--3) 

firsH:ycle .scavenged triburyl phosphate 
supernatant wa. tes (p . 2-15) 

first-cycle scavenged tributyl phospbace 
supernatant was1es; mixed wasre comaining 
terrocyanide and other inorgunics (pp. 2-16 co 
2-17) 

1946-196 l. low salt alkaline rad waste from B 
Plant: 1961- 1967, decon. construction waste 
from 221-B Bldg. (p. 2-17) 

not specified 

2 

2 

2 

1 

2 

nor 
specified 

1101 
specified 

4 

likely I 
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Camero Soil or Additio:_IPipeline =' RelatedDafu 
,Surveys V egetatfun: InfonnafioniRes:ults- l,r,;"' 

Inside Sampling - ' .. 
Pipeliric5 Adjacent • ' 

·, to Pipelint 

none none 

none none 

none none 

none none 

none none 

none none 

none none 

none none 

none none 

none 

none 

none 

none 

none 

none 

none 

none 

unp tanned relC!ISC 
occurred when a leak 
developed in ihe was1e 
line; I. 7 rem/h 
conc.arnination (p. 
2-58 

wasle contained Cs-137, 
Ru- J 06. Sr-90, 
plutonium. uranium. 
ferrocvanide. n.imue. 
pho pi:tate_ sodium. and 
sulface-based compounds 
(p. 2-21) 

waste containc:d Cs-137-
Ru- 106, Sr-90, 
plutonium. uranium. 
ferrocyanide. nitrate, 
phosphate, sodium, and 
sulfate-based compounds 
(p. 2-22) 

waste conuiincd Cs-137. 
Ru-106. Sr-90. 
plutonium. uranium, 
ferrocyanide_ nitrate, 
phosphate. sodium. and 
sulfate-based compounds 
(p. 2-22) 

waste comained C s-137, 
Ru-!06. Sr-90. 
plutonium. uranium. 
ferrocyanide, nitrate. 
phosphate.. sodium. and 
sulfate-based compound~ 
(p. 2-22) 

waste contained Cs-137, 
R.u-106. Sr-90. 
plutonium. uranium. 
ferrocvanide. nitrate. 
phosphate. sodium. and 
sulfate-based compounds 
(p. 2-23) 

none 

none 

waste contained Cs-137, 
Ru-106. Sr-90. 
pluconium, uranium. and 
u-ansuranic waste (p. 
2-17) 

none 

'0th.er R.esults/.Comments' ,, 

none 

none 

none 

none 

none 

Mentions ''above-ground piping 
was removed ... at completion of 
discharge" (p. 2-15); reference to 
inlet pipeline? 

none 

One pipeline supplied both cribs. 
simultaneously (p. 2-16}. 

WIDS associates leak with 
241-B-36 I Settling Tank (see 
discussion oo pp. 2-S8 to 2-59); 
monitoring well 299-E28-54 is 
very close to leak location 
(p. 2-59). This crib was designed 
for I " cycle precipitation waste, 
which was acidic. 
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Provides information on the cross-site s ix 3 -in. type 5 ftto 15 ft Lines in 
transfer pipelines. between 347 SS l ines in (p . 2-_) steel 
241-UX-154 Diversion Box and steel-reinforced reinforced 
241-ER- l5I Diversion Box (p. ES-.1 ); concrete concrere 
UPR-600-20 is associated with tht: containment encase-
Cross-S ite Transfer Sy tern (2-1. 2-3). strucrure ment 

(pp. ES-I. 2-2) 

28 Provides information on investi gation six3-in. 5 ft 10 15 fr Li11es in 
along the cross-site transfer pipelines internal (p. 2) steel 
bcrween '.!4I-UX-154 Diversion Box diameter reinforced 
ru1d 241-ER-l51 Diversion Box (p. 2) schedule I OS concrete 

type 347 ss encas ·-
lines in ment 
steel-reinforced 
concrete 
encasement 
(p. 2) 

241 - BX-154 24 Provides information on two waste unencased 3.5 ft (p. Stain!· s 
Diversion Box pipelines (V335 and V336) from the (p. 2-59) 2-59) steel 

221 -B Buildingtothe241-BX- 154 pipeline 
Diversion Box p. 2-59). in 6-in. 

carbon 
steel 
encase-
memper 
drawing 

H-2-857 
IS-I 241-B-154 24 Provides infocmation on 1wo steam 3.5-n SS -12 ft direct 

Diversion Box condensate waste pipelines (V200 and (p. 2-59) (p. 2-59) buried 
V334 from sections 10 and 9. 
respectively. of the B Plant 
Concentrator (221 - B Bldg) to the 241-
B- 154 Diversion Box (p . 2-59). 

Pjpcline.Attributes 

LcakslPlugs 

4 of 6 plugged high- :Jnd low-level radioactive waste: liquid 2 none 
(ES- I) waste for evaporative concentration (2-1) 

lasr pres- sure 
tesred in the 
early 1980s 
and are 
considered 
sound 
Lines. V-363, 
V-364. and V-
366 are 
considered 
plugged and 
lineV-363 
may.have 
integrity issues 
Line V-362 
is considered 
unserviceable 
and may have 
integrity issues 
(RPP-25113) 

not specified (Y) nm specified 2 none 
same as 
above. 

1951 (Y ) not specified none 
(UN-200-E-3) and Line 
1972 (UN-200- V-335 
E-85) leaks ruptured 
(p. 2-59) by heavy 

vehicle 
traffic in 
1950 
(Johnson 
2007). 

two 1972 leaks. (Y) not specified none 
UN-200- V-200 
E-103 and failed 
UN-200-E-44 (p. pressure 
2-59 te_~t 

7-14-1974 
(Johnson 
2007). 
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Available l'ypcs of ~terization Dutn 

Soil or; Related Duta 
:'Vcgetalilin , ·· ~ -
· Sampling 

Adjace~ ·-
Jo.Pipeline, 
" 
To 
characteriz 
e the 
inregri ty of 
the 
pipeline, 
eight 
boreholes 
were auger 
drilled ar 
four 
locations 
alon·g the 
1111IlSfcr 
line in 
1988 
(p. 2-5). 

Soi.I 
samples 
fro m 
eight auger 
holes at 
four locatio 
ns along 
the pipeline 
(p. 8) 

none 

none 

"No contamination 
was found below the 
eaca5ement. but 
contamination was 
found in adjacent 
sagebrush, i ndicating 
that the roots had 
penetrated the 
encasement" (2-5). 
NOTE: In May 1995. 
the U.S. Depanment of 
Energy tested one of 
tbe remaining lines 
using pressuril.Cd 
warer: results showed 
the line was ill13ct. It 
was used to transfer 
supernatant from 
double-shell tank 
241-S Y-102 to the 200 
Areas in August 1995 
(p. --1). 

Soi.ls near the 
encasement were free 
from contamination (p. 
11 ); radiation found in 
adjacent sagebrush 
indicates that the roots 
have penetrated the 
em:asemem: caps have 
been left off swab 
risers during sampling. 
which could account 
for some 
contamination near 
risers (p. 14). 
Additional results on p. 
12. 

pipeline was nor 
repaired after 1951 
leak, because readings 
of l 20 rem/h were 
decected with 46 em 
(18 in.) of soil 
remaining (p. 2-59) 

, econd leak probably 
resulted from fai lure of 
repairs made after the 
first leak (p. 2-59) 

none 

Soil surveys and analysis 
of vegetation. animals, 
and feces were 
conducted in June 1988 
to detenuine if 
encasement wa.~ leaking 
(pp. 5. 8. and 11 ). 

none 

none 

UPR-600-20 consists of 
contaminated pipeline and 
enca~ernenr. any subsurface leaks. 
associated surface speck 
contamination, and comaminar.ed 
vegetation on the surface of the 
cross-. ite transfer line. The 
surface above the pipeline became 
contaminated through biological 
transport of radioactive materials 
that leaked in the pipeline 
encasement and windblown 
particu !ates from the vem station 
(2-5). Waste was adjusted lo high 
pH before transfer. 

Associated with rank. farm waste. 
which wa~ high pH 

Associated with rank farm wasre. 
which was high pH 

Steam condensate was near 
neutral pH. 
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200-E-11 I 14 Develop conceprual approach 10 

Pipeline closure of ancillary equipment II-gage encased 
(pipelines. diversion boxes. and similar tubing 
strucnrres) based on C Tank Fann lines numbered 
(ES-I); includes limited infor.mnrion on Vl08. 8618. 
the 200-E- l l I pipeline. and 8653 

(p. 2- 19) 

IS-I 200-E-116 14 Develops con.ceprual approacl1 to Two 3.5-in. SS nm direct leak suspected -
Pipeline to closure of ancillary equipmenr 11 -gage rubing specified buried unplanned release 
241 -C- 151 and (pipelines. diversion boxes, and simiill.r lines marked site (p. 2-19) 
-15_ Diversion srrucrurcs) based on C Tank Farni Vl30 and VI 11 
Boxes (p. F.S-1 ); includes limited information ( also known as 

on the 200-E- 116 Pipeline. which V210) (p. 2-20) 
transported waste from the B Plant 
(24 l-B-154 Diversion .Box) to the 
241-C-151 and 241-C-152 D.iversion 
Boxe.· in rhe C Tapk Fann (p. 2-20). 

UW-1 216-lJ-I & 3 For pipeline from U Plant to 216-U-1/2 3.5-in. 0UL~ide 7 ft (4 .2.2 ) direct No 
216-U-- Cribs: provides remote camer.i survey diameter SS: buried 

for pipe integrity: sampling ofliquid joints are 
within pipeline (4.2). bun-welded 

(4 .2) 

4 Additional infom1arion on activities 3.5-in. SS not direct not specif~ed 
.) reported in Ref. 3b: also a:poned pipeline specified buried 

216-U- l/2 characterization data and 
operable unit ri.~k assessmen t. 

216-U-4A 27 Provides information on the 2 l 6-U-4A 3-in. SS -6 ft (p. direct not specified 
French Drain: mentions associated (p. 9-6) 9-6) buried 
piping from rhe _16- U-4 Reverse Well 
(p. 9-6). 

216-U-8 & 27 Provides information on the. '.l 16-U-8 6-in. VCP in a nor direct nor pecified 
16-U-12 Crib; mentions a.~sociated piping from 12-in. concrete specified buried 

the 211-U and -24-U Buildings and the encasement 
291-U Stack (p. 9- ). (p. 9-8) 
'Provides information on the '.l 16-U-8 6-in. VCP nor direct not specified 
Crib: mentions associated pipeline (p. 9-9) specified buried 
from the 216-U-8 Crib feed line: waste 
f.rmn the 224-U Buildings. 291-U 
Stack.. and tanks C-5 and.C-7 (p. 9-9 . 

none none 

(N) radioacti ve mix.ed waste (p. 2-20) originating _.4 none none 
from B Plant 

(N) acidic and high in raclionuclides (4.2) Yes none 

(N) n.ot specified none none 

(N) acidic plutonium and fission product none none 
decontamination waste (p. 9-6) 

(N) acidic process condensate and . mck drainage none none 
(p. 9-8) 

(N) acidic process condensate. stack drainage. none none 
rank. and storm drain wastes (p. 9-9) 
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none none 

none none The 241-C-151 Diver ioo Box 
was determined to be the source 
ofUPR--00-E-68 (p. 2-21). 
Associated with tank farm waste. 
which was high pH. 

liquid from within the Surface rad survey none 
pipe was collected (3.1.4.~ 
(4.2.2); pipe wus intact 
with liquid in low spots 
(5.0); last _Q-30 fi went 
on line before the 
241-U-361 Sen:ling 
Tank was filled with 
liquid: none of the soils 
exterior to the pipe 
showed signs of 
conraminarion (5.0); 
results to be reported in 
the 200-UP-2 limited 
field investigation 
summary repon ( 4.2.2) 

Wipe samples of Waste- ite surface rad SS may degrade at low pH and 
pipeline interior survey and oil sampling high heat. 
showed up to 30,000 and subsurface gamma 
cprn. bur the ~xrerior logging and soil 
of the pipe and the sampling results 
surround.ing soils discussed (3.2. l ro 3.'.!.5 
sh.owed no activity and Tables 3-1 and 3-2) 
(L.3). 

none Appendix B shows SS may degrade. at low pH and 
radionuclide inventory high beot. 
and hazardous chemical 
inventory. 

none Appendix B sbows none 
radionuclide inventory 
and hazardous chemical 
inventory. 

none Appendix B shows none 
radionuclide inventory 
and hazanious chemical 
inventory. 

D-8 



UW-1 216-U-8 & 
216-U-12 

3 

4 

7 

.. c . 

For pipeline from 222-U and 224-U 
Buildin!?s to 216-U-8/-12 Cribs: 
pro~idei remote camera surveys for 
pipe integrity ( 4. l ). surface soil and 
vegemtion sampling (3 .2, 4 .1 ). 
subsurface soil sampling \4. 1 ), and 
surface rad survey (3. 1.4.3). 

Rcpo"ed additional information on 6-in. VCP 
pipeline activities repo"ed in Ref. 3a: 
also reporred 216-U-8/12 Crib 
chnracrerizarion dam and operable unit 
risk assessment 

Provides existine: data for the 216-U-8 
Crib. with infon~tion on the pipeline 
chat carried waste from the 221-U and 
224-U Tanks and 1he 29 l-U-1 Stack 
(2.2.3.3) to the 216-U-8 Crib. 

6-in. VCP 
(2.2.3.3) 

Provides existin!! data for the 216-U-12 6-in. VCP 
Crib. witb info~ation on the pipeline 
can:ying waste from the U Plant 
(291-U-I Stack drainage. 244-WR 
Vault wa~tc. ..24-U process 
condensate, srorm drJ.in. and Tank C-7 
waste. 224-8 waste fmm Tanks C-
and C-7 [2.2.3.4]) 10 the 
216-U- 12 Crib. 

nor 
specified 

nor 
specified 

di.reel 
buri.ed 

direct 
buried 

17 ft at crib di.reel 
inlet buried 
(3 .3.1.4) 

Leaks suspected 
because of joint 
condition (3.4.2) 

(N) 

leaks suspected (N) 
becau e of joim 
condition .~ .1.3) 

not pe<.ified ( ) 

nor specified 

acidic process condensate and stack drainage 
(L.3.3) 

corrosive (D0002) mixed wa.~ce (2.2.;,.4) 
containing nitrate and tril1utyl phosphate 

not 
specified 

pipe 
section 
and 25m 
of newer 
(to 

216-U-12 
) pipe 
section 
(Fig. 5) 

non· 

none 

none 

from seven 
areas at 
surface. at 
pipe depth, 
and midway 
between 
along the 
pathof 
older 
(216-U-8) 
pipe section 
(4.1.J.2, 
Figure?): 
analysis was 
for rad and 
select 
chemical 
constiruents 
(3.0) 

18 soil and 
8 
vegetation 
samples 

vcgeta.tion 
sampling 
near 
pipeline 

none 
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pipe relatively intacr 
excep1 joints of older 
section (5.0): sampling 
results surruuari:red in 
App. A and App. 8 . 

Maximums generally 
were found near VCP 
(excepr in vegecation 
for Sr-90); lateral 
movement of 
contaminants was 
minimal (3.4.3); 
sample results for 
maximum 
concen1rations in 
Tables 3-4 and 3-5: 
many of the older 
(216-U-8)joints were 
dis lodged: the degree 
of dislodging aried. 
from minor to very 
serious (3 .4.2). 

detected 426 pCi/g 
Am-24l, 49 .1 00 pCi/g 
Cs-137, 70.6 pCi/g 
Pu-239/240. and 1,380 
pCi/g Sr-90 (3.3.1.3. 
Tabl.cs 3-2 and 3-3) 

none 

surface rad survey 
(3.1.4.3) showed clear 
pattern where VCP was 
located (4.1.1) 

was1e-si1.e sampling and 
borehole logging results 
(3.4.3 to 3.4.5 and Tables 
3-4 ro 3-7) 

previous wast.e-site 
logging results. borehole 
data, and soil/vegecation 
contaminant 
concentrations 
sununarizcd (3.3.1.3 and 
Tables 3<.1 to 3-5) 
Previous waste-sire 
soil/vegetation sampling 
and loggin g resu.lts 
summarized (2.2.3.4, 
3.3.l.4and Tables 3-4 
and 3-5) 

NOTE: Schedule 40 SS pipe 
rouced around 2715-U Building. 
then. changes to a 6-in. VCP as 
report.ed here (4.1 ). 

none 

Operated from 1952 until crib 
was replaced by 2 l 6-U- 12 in 
L 960 (L.3.3) 

Replaced 21.6-U-8 Crib in 1960 
and was replaced by 216-U- l 7 
Crib in 1.988. 

Pipeline runs from 216-U-8 Crib 
feed line to 216-lJ-12 Crib. 
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216--U-I6 

216-U-17 

241-C-!52 
Diversion Box 

Waste 241-C-l51, 
Manage- -152. and -153 
ment 
Area 

Diversion 
Boxes 

27 

27 

18 

20 

Provides information on the 216-U-8 
Crib; mentions (ISSociared piping 
between die three (.-ob srrucmres (p. 
9-8). 

Provides information on the 216--U-16 
Crib: mentions as ociated pipeline 
from 224-U, 221 -U, and 271-U (pp. 
9- t t and 9-1 2). 

Provides infom1ntion on the 216-U- l 7 
Crib: mentions associated pipeline 
trom UOi proces condensate (p. 12). 

Provides waste srre:im characterization 
data. for U03 Plant condensate stream 
that flowed from 224-U to the 
216-U-l7 Crib until July 1989 when 
discharge was temporarily suspended. 
(pp. V, 2-5). 

Provides data. sununary from 
investigation of leak in the V -112 line 
that carried 221-B Building cesium ion­
exchange process feed from the 
241-C-105 Tank to the 241.-C-152 
Diversion Box (p. 2). 

Planned UPR-200..E-82 borehole 
sampling and near-surface 
characreri:zation using direct pushes 
{pp. 6-14 & 6-17). Will provide 
geophysical data and soil sampl.es ne:ir 
the241-C-15 1, - 152. :md -153 . 
Diversion Boxes (and an unplanned 
release sire near rbe 24I-C-I52 
Diversion Box - p. 6-7). 

from 
d.isoibucion 
box through 
two 8-in. PVC 
header pipes 
(p. 9-11) 

6-in. poly­
ethylene 

n.01 specified 

3-in. SS r.o 
3-in. carbon 
steel (p. 3) 

not specified 

not 
specified 

not 
specified 

not 
specified 

11 fl {p. 3) 

not 
specified 

buried 

direct 
buried 

direct 
buried 

direct 
buried 

direct 
buried 

NA 

nor specified 

not spcci 1ed 

not specified 

Leak. detected 
visually in Dec 
1969 
near ·the 
241-C-152 
Diversion Box: 
at joim ,vi.th 
polyethylene 
gasket (p. 2) 

Pasr leak event 
(p. 6--7) 

(N) 

(N) 

( ) 

(Y) 

Pressure 
tested to 
_QO psig 
for30 
minute.~ 
when 
installed 
in July 
1964. 

(N) 

acidic process condensate and stack drainage 
(p. 9-8) 

steam and process conden.~ate, chemical sewer 
waste. and compressor cooling water (p. 9·12) 

pmccss condensate 

neutcalized process condensate 

high-level liquid waste containing Cs-137 as a 
major constimcm lP- 1) 

high-acti vi1y derivatives of PUREX was1.e (p. 
6-7) 

not 
specified 

not 
spedfied 

not 
specified 

2 

2,4 

none 

none 

nnne 

none 

none 

none 

none 

none 

none 

none 

soil 
samples 
collecred 
from 10 
wells 
drilled 
from 4 to 
16 ft from 
pipeline 
leak: . ource 
and10 
depths of 
30 ft (p. 2) 

samples to 
be 
collected 

DOE/RL-2002-14 REV 1 

Table D-1. Summary of Existing Characterization 

none 

none 

none 

radiological data used 
to plot three gcneml 
concentration zones 
(Fig. 7, p. 12); 
radionuclides reponed 
were Cs-137, Ce-144. 
7.I, Nb-95. Ru-106, 
and Cs- I~ 4 (p. 3): . oil 
results summarized 
p. 13) 

10 he reponed: dnm 
for a complere set of 
radiological and 
chemical contaminants 
(p. 6-I.4) 

Data for Pipelines Systems. (12 Pages) 

inventory. 

Appendix B show 
radionu.clide inventory 
and hazardous chemical 
inventory. 

Ap~-ndix B shows 
radionuclide inventory 
and hazardous chemical 
inventory. 

5 waste stream samples 
taken in 1990 (p. 3-1 ): 
results in Appendix A. 
Tables 3-2 and 3-3 

none 

Samples may be 
collected. 

none 

none 

OTE: Moved waste stream 
from 216-U-12 Crib to 2I6-U-17 
Crib in 1988 (p. 1-4). 

none 

Purposes: to determine exrem and 
magnitude of vertical Tc-99 
migrarion p. 6-13): to provide 
useful indication of effecL~ of rank 
structures on infiltration rate 
(p. 6-7; to provide pipeline status, 
sample the pipe, or external pipe 
tests (pp. 6-13 ro 6--14); and to 
provide cont:aminan.t 
concentration and distribution 
data (p. 6-l 8) . Field reports for 
geophysical logging will be 
prepared after direct pushes are 
completed. 
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Waste 241-B-151, 
Manage- -152. and - t53 
menr 
Area 

arious 

Diversion 
Boxes 

Multiple 

CTank Farm 

Pipes under 
_21 -u 
Building 

21 

2 

22. 23 

8 

Will provide geophysical data and the 
potential for soil samples near the 
241-B-15I. -152. and -153 Diversion 
Boxes ( unplanned release sire - p. 5-4 ). 

Provides summary of exfating 
information on various wa~re shes. 

Provides information about eighr 
borings drilled 10 as. e.~s soils adjacent 
10 leak in process transfer line from 
244-AR Vaul t to the C Tank Farm 
(Ref. 2'.2. Vol I, p. 102: Ref. 23. p. l). 

Provides dam for rwo 1nonh and south) 
sections of drainline under 22.1-U 
Process Cell~ into Tank 5-6 in 221-U 
Process Cell 10 (2.4.4) as pan of 
funher characreri:,.ation activities 
identi.fied in the Phase I feasibi!icy 
s tudy (2.4 ). 

not specified 

noc specified 

2-in. line: 
carbon sreel 
and SS 
(Ref. 22. Vol I. 
p. 104; Ref. '.23. 
p. 2) 

24-in. VCP 
under building 
(2.4.4) 

not 
specified 

not 
specified 

8 ft (Ref. 
_2. Vol I. 
p. 104: 
Ref. '.23. p. 
2) 

not 
specified 

NA 

NA 

direct 
buried 

direct 
buried 

in vi<."ini ty of 
241-B-1.5 l. -152, 
and -153 
Diversion Boxes 
(p. 5-5) 

not specified 

line leak (Ref. 22. 
Vol I. p. 102: 
Ref. 23. p. l) 

none detected 
(2.4.4) 

A 

(N) 

(N) 

metals. uranium. and possibly Tc-99 (Ref. 21 , 
p.4-10) 

not specified 

process waste containing Cs-137 ( Ref. 22. Vol 
1. p. 102: Ref. '.23. pp. 1- 2) 

not specified 

not 
specified 

not 
specified 

not 
specified 

none 

none 

none 

nor rcmot.e 
speci lied video and 

gamma 
(2.4.4) 

Samples 
maybe 
collecred 
near 
comer:; of 
Diversion 
Boxes from 
10 ft bgs to 
base of-the 
tanks (p. 
4- 10). 

none 

soil 
samples 
collected 
from eight 
test wells: 
number of 
samples not 
specified 
Ref. 22. 

Voll, p. 
104: Ref. 
23.p. '.2) 

none 

DOE/RL-2002-14 REV l 

Table D-1 . Summary of Existing Characterization 

lo be reported; gamma 
logging and potential 
soi I sampling results 
(p. A-25) 

none 

8 te~1 wells (Ref. 22. 
Vol 1 .. p. 103; Ref. 23. 
p. I); soil 
contamination up to 
334 µCi/g Cs-137: 
sample.~ near pipeline 
showed contamination 
wne near location of a 
carbon steel t0 SS joim 
in the pipeline (Ref. 
22. Vol l. pp. 104. 
106: Ref. 23. pp. 2.4) 

wo (one each from 
outh w1d north 

sectioIL~) 
"opportunistic'' samples 
of re. idual on robotic 
crawler were collected 
from inside the pipe 
(.2.4.4); southsection 
sample contained .rad 
levels -2 order.; of 
mai,'Tlitude greater than 
in the north section. 
where transuranic 
activity >100 nCi/g. and 
elevated levels of 
chromium. lead. and 
Aroclor-1254 (expired 
trademark) occurred. 

e north section 
sample contained 
Jevated men:urv and 

phthalates (2 .4.4); for 
both samples 
(''radiomiclide 
concentrations 
characreristic of the 
121-U facilicy and 
proces cs''). Overall 
dose rates in pipe 
-100 mremih (2.4.4). 
Complere sample data in 
Table2-2. 

Data for P.ipelines Systems. (12 Pages) 

Samples may be 
collected. 

none 

none 

none 

Purpose: ro determine 
effectiveness of reported past 
clean-up and whether additional 
investigations are required 
(p. A-25). Field reporrs will be 
prepared after direct pushes are 
completed. 

none 

none 

none 
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1 
2 

Various Pipes under 
271-U 
Building 

Referenced Sources: 

Provides summary of existing ruua for 
a cell drainage tile line to cell IO in 
221-U. 

I ARH-1945, B Plum Jun Exchange Feed line Leak. 
2 ARH-2155. Radioactive Liquid Waste Disp(lsa/ Facilities 200 Wesr Area. 

24-io. VCP not 
encased (within specified 
buildingJ 

Encased not specified 

3 BHl-00033. Rev. 0. Surface (ITU[ Near-Surface Field lnvesiigation Da!a Summary Report fo r tire 200-UP-2 Operable U,iit. 
4 DOE/RL- 95-13. Rev. 0, Limired Fi.eld /nvestigmion for the 200-UP-2 Operabl.e Unit. 

no info not specified not 
specified 

none 

DOE/RL-2002-14 REV 1 

Table D-1. Summary of Existing Characterization 
Data for Pipelines Systems. ( 12 Pages) 

Sojl.or, R.elated'D~ta 
Veget:uf;n 
Sampling = 
A(ljacent 

to Pipeline!; 

none none none none 

5 DOE/RL-2003-l l , Re~diai lnvesrigarion for: zhe 200-CW-5 U Pond/Z. Ditches Coo/i11g Wa1er Group. the 200-CW-2 S Pond and Ditches Cooling Warer Group. the .00-CW-4 T Pond Cooling Wwer Group. 01ui the 200-SC-J Steam Conderume Group Operable Unirs. 
6 DOE/RL-99-66. Rev. l. U Pond/Z Ditches Cooling Water Group Operable Unit R!IFS Work Pla11. Including lhe 200-CW-5. 200-CW-2. 200-CW-4. aml 200-SC-l Ope,uble Units . 
7 DOIYRL-2000-60. Rev. I. Re-issue, Ur(JJ1i11m-Rich/General Process Condensate anti Pr0cess Waste Group Operable Uni/ RIIFS Work Plan. and RCRA TSD Unit Sa111pli11 • Pl.an. 
8 DOE/RL-2001-1 J, Rev. 0, FinalFeasibiliry S111dyfor the Canyon Disposition lniriLltive (22/-U-Faciliry) . 
9 DO.E/l.U.-2002-69. Draft A Feasibiliry Study for the 200-CW-1 and the 200-CW-3 Operable Units and the 200 North Area Waste Sires. 
10 HW-1 9140. Ura11iwn Recovery Technical Recovery Manual. 
t 1 RliO-ID- I 14. Existing Data On. the 216-Z Uqui.d Waste Siles. 
12 RHO-ST-21., Report on Plutonium Mining Activities at 216-Z-9 Enclosed Trench. 
13 RHO-ST -44. 2 J 6-Z-12 Transuranic Crib CJ,arocieri.zation: Operational Hiscory and Di.s1ribt1tion of Plwonium and Americium. 
14 RPP-20604, Ancillary Equipmenr Disposicion S1111iy. 
15 RP.P-20605, Cross-Site Tran:ifer Sysrem Disposition Srud_v. 
L6 WHC-EP-0342, Addendum 12. PUREX Planr Process Contiensaie Stream-Specific Report. 
17 WHC0EP-0342. Addendum 14, PUREX Plant Ammonia Scrubber Crmdensaie Strewn-Specific Report. 
18 WHC-EP-0342. Addendum 19, U03 Plwu Process Conde11sare Stremn-SpecifLC Repon. 
I 9 WHC-SD-NR-ER-103. Final Report for the Remoie CCN Survey of Abmuioned Process EjJ1.uenr Drain lines 840 arul 840D in Support of the 200 West Area Carbo11 Te1rachl11ride ERA. 
-0 RPP-16608, Rev. I, Site-Specific Sin •le-Site/I Tank Phase l RCRA .Faciliry /11ves1igurion/Corrective Measures Study Work P/011 Addentiumjor Waste Mmtagemenz Areas C. A-AX. wtd U. 
21 RPP-6072, Rev. I. Sire-Spr..dficSST Phase I RFJ/CMS Work Pla11Adderufum for WMA-8-BX-BY. 
22.23 ARH-1972, included in RHO-CD-673 as pp. 103-106. Htmdbook 200 Areas Waste Sire (RHO-CD-673): PSS Line Leak (line No. 812). 
24 DOE/RL-92-05, B Plan/ Source Aggregate Area Management Study Report. 
25 DOE/RL-91-60. S Plant Source Aggregate Area Management Study Repon. 
26 DOE/RL-91-6 L T Plam Source Aggregar.e Area Management Study Report. 
_7 BHJ-00174, U Plan/ Aggre •are Area Management Srudy Technical Baseline Repari. 
28 80322-88-090. Surface Comamination lnve.s1iga1ion Report. Cross-Country Wasre Tromifer Une. leuer repon from R. E. \Vheel.er to J.C. Bergum. Westinghouse Hanford Company, Richland. Washington. 
29 H-2-857, rev. 7. 1964, Pipi11g Layout 154 BX. Hanford Engineering Works. 
30 Johnson, M. E .. 2007. Jnfurnwlion an Process Wasre Pipel111e Failures Due to Cormsirm. 

I RPP-2.51 13. Residual Wasce inventories in lhe Plugged and Abandoned Pipelines at the Hanford Site. 

t All pipeline burial con-figuration information was derived from design drawings available in WIDS 

*Waste Su-cam Type No: 
1::: Very Acidic. 
2= High SaltsNery Basic. 

3= Chelates/High Salt. 
4= Low Salts/Near Neutral. 

OU Operable Unit 
PUREX Plutonium-Uranium fa.traction (Plant or proces ). 
RECUPLEX =Re overy of Uraniwn and Plutonium by Extraction (Plant or process). 

ss 
VCP 

= stainless ·tee!. 
= vitrified clay pipeline. 

WIDS = Wasre lnfo rma1io11 Data System database. 
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1 

.. 

Count 
.;. .. >. 

J' 
200-W-7 

2 240-S-302 

3 241-A-302A 

4 241-B-30'.!.B 

5 241-BX-302B 

6 24l -BX-302C 

7 241 -ER-31 l 

-- ~- --~ 
::;: 

SiteNames 

200-W-7. 246-1.., 
241-S-TK-I. 243S-TK-l , 
243-S-TKl. 
200W Personnel 
Dccomarnination Facility 
catch tank. 
!MUST, Inactive 
Miscellaneous Underground 
Storage Tank 

_40-S-302, 
240-S-302 Catch Tank, 
!MUST. 
Inactive Miscellaneous 
Underground Storage Tank 

24 l -A-302A, 
24 l-A-302-A Catch Tank 

24I-B-302B. 
241- B-302-B Catch Tank. 
241-B-302. 
]MUST. Inactive 
Miscellaneous Underground 
Storage Tank 

241-BX-302B. 
241-BX-302-B Catch Tank. 
11v1UST, lnacti ve 
Miscellaneous Underground 
Stornge Tank 

241-BX-302C. 
241-BX-302-C Cacch Tank. 
!MUST. 
Inactive Miscellar1cous 
Underground Storage Tank 

241-ER-3 1 I. 
141-ERcJl l Cat.ch Tank. 
241-ER-3 I IA Replacement 
Tank 

Location 

'• 

l11e site is locared northwest 
ofthe 242-S Evaporator and 
just nonh of the MO-326 
trailer. 

This unit is locmerl north of 
the 202-S Building and east of 
the 240-S- l 5 1 Di version Box. 

The catch tank is locared 
south of the east end of the 
202-A Building and west of 
the 24 1-A-151 Diversion 
Box.. IL is located inside the 
PUREX security fence, 

This car.ch rank is located 
north. of the 24 l-B-154 
Di version Box. adjacent 10 the 
comer of 7th Street and 
Baltimore Avenue. 

The -4l-B-302B CaLch Tan.k 
is located on the south side of 
rhe _21-8 Building tnear 
section 12), and northwest of 
241 -BX-154 Diversion Box. 

The 24I-BX-302C Catch 
Tank is located southeast of 
241-BX -155 Diversion Box. 
between Atlanta Avenue and 
Baltimore Avenue. 

The tank is located soutl1 of 
th.e 8 Plant, and wesc of 
Atlanta Avenue, inside the 
241-ER-151 Diversion Box 
fence. 

1978 to 
1988 

1950 10 
1987 

1956 to ? 

1945 to 
1985 

1948 10 
1985 

1948 to 
1985 

\954to 
1991 

i' J·~flt . 11 ~ - ,, 
,, 

-~' 

Associared with the M0-0326 
!railer. It was the personnel 
dt-conmmination facility for the 
200 West Tank Farms. 

The underm-ound tank is inside a chained area that measures Catch Tank 
approx.imruely 3 by 3 m (9 by 9 ft), with three risers extending to 

Associa1ed with the 240-S-15 l 
Diversion Box. 

Associated with the 241-A-15 I 
Diversion Box. 

Associated with B Tank Farm and 
24I-B-154 Diversion Box. 

Associated with 241-BX- 154 
Diversion Box and BX Tank Farm. 

As. ociated with the 24I-BX-155 
Diversion Box and BX Tank Farm. 

Associated with the 241-ER-31 IA 
Catch Tank, 241-ER-l 5 l. 
241-ER-152, and 241-ER-153 
Diversion Boxes. automatic fjquid 
level sensors, leak derection. and a 
. ubmersible pump. 

the surface. Tue tank is posted with !MUST signs and radiological 
postings. 

l11is unit is a horizontal. cylindrical. steel mnk The 240-S-302 
Catch Tank is buried undcrgmund to provide shielding from 
radiation. The tank is surrounded with posts and chain and is 
posted with radiological and IMUST signs. 

The unit is an underground. cylindrical vessel mad of ca.roan 
steel. It sits inside a pump pir with a riser extending ro the surface. 
It is surrounded with posts and chain and is marl.."ed with 
radiological. signs. 

This unit is an underground, horizontal carbon sttel tank. The 
catch mnk and the 241-8-154 Diver$ion Boll a.re surrounded with 
post and chain. The smface of the area inside the chain has been 
covered with gravel and sprayed with gray weath1:rizing material. 
The site is marked with radiological and !MUST signs. 

The buried tank is covered with gmvel. It is urrounded with post 
and chain. The tank is marked with r.idiological and IMUST signs. 

This car.ch tank is a. horizontal cylinder of direct bu.ried carbon 
steel. It is inside a recently graveled URM area. related 10 the 
241-BX- 155 Diversion Box surface stabilization. The tank was 
not covered v.ith ext.ra gravel and is separately posted as a CA. 
1l1e tank is marked with radiological and !MUST . igns. 

The underground tank is located inside the 241-ER- L'il Diversion 
Box locked chain link fence. The fence is posted as a CA and a 
URM area. and is labeled with !MUST signs. The placemenc of 
these trucrures within the fence is that the 24 I-ER-311 Ca1ch 
Tank is rhe furthest south. nearest the chain Hnk fence. 1l1e 
241-ER-31 IA Catch Tank is l.ocated adjacent to the north side of 
the 241-ER-31 I tank (in the middle of the th.ree structures). 111e 
241-ER-15 I Diversion Box is north of the -41-ER-311 A Catch 
Tanlc 

Catch Tank 

Catch Tank 

Catch Tank 

Catch Tank 

Carch Tank 

Carch Tank 

DOE/RL-2002-14 REV 1 

Table D-2. Waste Information Data System Summary 
for 200-IS-1 Operable Unit Pipeline Systems. (14 Pages) 

none 

none 

none 

none 

none 

none 

UPR-200-E--84 

3 x3 m 
(10x.10ft) 

not available 

not available 

nor availnble 

nm available 

not available 

not available 

Waste comems would 
contain low levels of 
radionuclides. 

Tank received leak.age. 
spillage. line tlusbes. and 
drainage associated with 
waste transfers. In 1985. rhe 
tank was confirmed to be a 
leaker. Approximately 
600 gal of rainwater were 
released between June 1985 
and January 1986. 

1996 waste estimated a5 

64 18 L (]698 gall 

1985 estimated volume of 
liquid as l6,027 l 
(4249 gal) and sludge as 
2608 L (690 gal) 

estimated residual volume of 
supemar.e as 355 L (94 gal) 
and sludge as 591 L 
(950 gal) 

1984 estimated volume of 
sludge as 2400 L (635 gal) 
and supernare as 86_ L 
(228 gal) 

nor available 

D-13 
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1i;. ;·i 
1

"'co~£ 
Jf 

8 241-ER-311A 

9 241-EW- 15I 

10 241-TX-3028 

I I 241-TX-302BR 

12 241 -TX-302C 

13 240-S- 151 

14 240-S-152 

15 241 -A-151 

16 241-8-154 

.;:. 

241-ER-3HA, 
241-ER-31 IA Catch Tank. 
old 241-ER-3 l I. 
original. :?41-ER-3ll Catch 
Tank, 
1MUST. 
lnacti ve Miscellaneous 
Underground Stornge Tank 

-4I-EW-151. 
241-EW-151 Vent Station 
Catch Tattle, 
241-EW-151 Vent S1ation. 
Vent Station. 
200 Area East-West Vent 
Station 

24I-TX-302B. 
-41 -TX-302- B Catch Tank, 
IMUST, 
lnacti ve Miscellaneous 
Underground Storage Tank 

241-TX-302BR. 
24J ,TX-302BR Catch. Tank. 
241-TXR-302B R. 
!MUST. 
lnucti ve Miscellaneous 
Underground Storage Tank 

241 -TX-302C. 
241-TX-302-C Catch Tank 

240-S-151. 
240-S- l 51 Di version Box 

240-S-152, 
240-S-1.52 Diversion Box 

241-A-151 , 
241-A-151 Diversion Box 

241- B-154, 
24I - B-154 Diversion Box 

~ '!$ 

Location 

This unir is below grade. The 
tank is located southwest of 
the B PlanL lt is south of 
7<11 Street and west of Atlanta 
Avenue. 

The site is located south of 
Route 3. appmximarely 
halfway between the 200 East 
and West Areas. It is sou1h of 
the 609-A Fire Station. 

This rank is located east of the 
TX Tank Farm. northeast of 
the 241-TX-155 Diversion 
Box. 

The 241-TX-302BR Catch 
Tank is locru-ed east of the 
241-TX- 155 Diversion Box: 
It is located east of Camden 
A venue and south of 
23"' Street. 

1l1e 241-TX-302 Catch Tank 
is loca1ed southeast of the 
center of the 221-T Building. 

The 240-S-151 Diversion Bo)( 
is located north of the _02-s 
Canyon Building. 

The 240-S-152 Diversion Box 
is located north of the 201-S 
Canyon Building. 

The diversion box is loca[(.'CI 
south of the e:i.~t end of the 
202-A Building. 

The unit i located east of 
221-B, at the intersection of 
Baltimore Avenue and 
7111 Street. 

1950 to 
1.954 

1955 to ~ 

1949 lO 

1982 

1950 to 
1954 

1949 to ? 

195010 
1987 

1.977 ro 
1980 

l956 lO? 

1945 to 
1984 

Associated with the 241- ER- 151 
Divetliion Box. 

This s ite is part of the Cross-Site 
Wa~te Tmnsfer System and is 
associated with Diversion Boxes 
241-lJX-154 (200 West) and 
241-ER- 151 (200 East}. The vent 
sration is associated wiih the 
cross- ice transfer line that run 
between Diversion Boxes 
:!41-UX-154 (200 West.) and 
241-ER-151 {200East). 

Associated with the -41-TX-155 
Diversion Box, and 
241-TX-302BR Catch Tank. 

As ociated with UPR-200-W-131. 
241 -TX-155 Diversion Box, 
241 -TX-302B Catch Tank. at1d 
216-T-20 Acid Pit. 

Associated with the 241-TX- 154 
Diversion Box. 

Associaccd with the 240-S-302 
Catch Trutk. UPR-200-W-8_, and 
S Tank Farm. 

Associated with 240-S-302 Ca.tch 
Tank and S Tank Fann. 

A.'!Sociated with 241 - A-302-A 
Catch Tank. A and AX Tank 
Famis. 

As ociated with B Plant. 
241-.8-302 Catch Tank. 
241-B-151, 241-8-152. and 
200-E-116. 

lt is located within a chain link fence that is posted as a CA and a Catch Tank 
URM area. and is labeled with !MUST signs. The 24I-ER-151 
Diversion Box. the 24I-ER-311 Catch Tank. and the 241 -ER-31 I A 
Catch Tank all are locatt.-d inside this chain link fence. The 
placement of these strucrures within the fence is that the 
241-ER-31 I Catch Tank is the furthest south, nearest the chain link 
fence. The 24!-ER-31 IA Catch Tank is locatedadjacenr to the 
north side ofrhe 241-ER-311 Carch Tank {in the middle oflhe 
three structures). TI1e 241-ER-151 Diversion Box is north ofrhe 
241-ER-31 IA Cat.ch Tank. 

The vent station is enclosed in a locked, chain link fence. Ir 
consisrs of an underground concrete s1ructu.re containing a SS tmk 
in a vault wich a jumper pit above the tank. The tank has two vent 
risers that e.~tend above grade and a .riser for the unit's leak 
detection system. Ac the bonom of che stairwell access is a floor 
drain that connects to a nearby french drnin. Sever.ii hazard and 
radiological warning signs are posted on the fence. Alo, two 
areas outside the fence. adjacenc to the oortheas1 side of the vent 
stru:ion, are posted with URM area signs. 

This unit is an underground cylindrical tank made of steel. The 
ground surface around the tank has been covered with gravel. The 
tank is surrounded with light pogL~ and chain und is posted with 
CA and !MUST signs. 

This unit is at1 underground horizontal. cylindrical lllnk made of 
steel. The ground surface around lhe tank has been covered with 
gravel. The rank is urrounded with posts and chain and is l.abeled 
with !MUST :.igns. 

This unit is an underground horizontal. cylindrical tatik made of 
caroon steel. The cank area has been spmyed wich shoccrere to 
control surface contamination. 

This unit is constructed of reinforced concrete and is recrangular. 
The 240-S-l 51 Divers.ion Box has been weather covered. 

This unit is consrrucred of reinforced. concrete and is rectangular. 
The 240-S-!52 Diversion Box has been weather covered. 

Catch Tank 

Carch Tunk 

Cacch Tank 

Catch Taruc 

Divers.ion Box 

Diversion Box 

The site is a reinforced concrete structure with cover blocks. Most Di version Box 
of the strucum: is below grade. It is marked and radiologically 
posted. 

The site is a diversion box that i.merconnecrs the 241-B-15 I and Diversion Box 
241-8-152 Diversion Boxes with the 221 -B Building. TI1e unit is a 
rectangular. reinforced concrete strucrure. It was sprayed with 
gray, weatherizing foam. Later. a layer of shotcrete was placed 
over the diversion box. e:ttending beyond the structure to include 
the surrounding ground surface. 
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none not available not availabl.e none 

UPR-600-:!0 

UPR-200-W-131 

none 

UPR--00-W-38 

UPR-200-W-82 

none 

UPR-200-E-25. 
UPR-200-E-26. 
UPR-200-E-3 l. 
UPR-200-8-42, 
UPR-200-E-65 

UPR-200-E-4 . 
UPR-200-E-77 

not available 

not available 

not available 

not available 

not available 

not available 

not available 

nor available 

not available 

1984 estimar:ed volume 
waste as 4987 L ( 1320 gal). 

nor available 

not available 

not available 

nor available 

Multiple UPRs. Highly 
concentrated process wastes 

have contaminated !he 
inside of the diversion box. 

Diversion box may contain 
about 23 kg (50 lb) of !Clld 
shielding. 
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none 

Tank sampled in 
1.984: reponed 
dose rare of 
24mmd/h and 
pH 9.95 

none 

none 

none 

none 

none 

none 



17 This Diversion Box i located 
south of the 221-B Building 
and east of the 241-BX-302B BX Tank Farm. This unit 
Catch Tank. interconnects the 241-8-252 and 

241-BX-155 Diversion Box.es and 
rhe 221-B Bu.ilding. 

18 24I-BX- 155 _41-BX-1 55, This Diversion Box is located 1948 to Associated wirh the 
241 -BX-155 Diversion Box norrbea.st of B Plant on the 1984 24I-BX~302-C Carch Tank and the 

south side of Atlanta Avenue. BX TankFarm. 

19 24I-C-154 241-C-154, The Diversion Box is located 194610 Associated with the 201 -C C-Cell. 
241-C-l54 Diversion Box south of 7th Street. southeast 1985 th.e B Plant Promethiwn Tr=fer 

of th.e ( demolished) 20 I -C Linc (line V743). and 200-E-41 
Process Building and stabilized area. 
northeast of the 216-C- I Crib. 

20 241-ER-15I 241-ER-151. The site is located southwest 1945 to ? As ociatcd with lhe 241 -ER-31 I 
-41-ER-l51 Diversion Box of the B Plant and near the: Catch Tank. the Cross-Site 

comer of 7"' Street and Transfer Line. 241 -EW-l5I Vent 
Atlanta Avenue. Station, the 244-BX Double 

Contained Receiver Tank, and the 
241-ER-152.141-ER-l53. and 
241 -UX-154 Diversion Boxes and 
the 241-ER-31 I Catch Tank. 

2 1 241-ER-l52 241-ER-152. This 241 -ER-152 Diversion 1945 lO '? Associated with !he 241-ER-151 
24I-ER-152 Diversion Box Box is southeast of the 224-8 and 24I-ER-153 Diversion Boxes. 

Building, and east of the 241-ER-31 l Catch Tank. and 
24 1-ER-151 Diversion Box., transfer lines. It is also associated 
near the comer of Atlanta with the srabilized contamination 
Avenue and 7m Street. know as 200-E-29. 

_2 '.?41-TX-152 241-TX-152. This unir is located east of the 1949 to ? Associared with the T Plant. 
2 I-TX-152 Diversion Box TX Tank Fann. Lr is east of SY Tank Farm. UPR-200-W-l 13. 

Camden Avenue and south of and the 241-TX-l 54 Di version 
23nJ Street. [tis north of the Box. 
200 West Area Powerhouse 
pond. 

_3 241-TX-154 24I-TX-154, This unit is located on the east 1949 to ·. Associated with T Plant 
241-TX-l.54 Diversion Box . ide oflhe 221-T Building. operations. 241-TX-152 Diversion 

Box. 241-TX-302C Catch Tank. 
and SY Tank Fann. 

24 241-TX-155 24 1-TX-155, ThL~ unit is located east of the 1949 to Associated with che 241-TX-302B 
241-TX- 155 Diversion Box TX Tank Fann. south of 1980 and 241 -TX-302BR Catch Tanks, 

23nt Street and north of the and the T, TX, and TY Tank 
200 West Area Powerhouse Fanns. 
pond. 

This diversion box is a reinforced concrete structure. The Diversion Box 
diversion box has been isolated and covered with waterproof foam 
calant. The area around the diversion box has been surface 

stabilized with gravel and posred wid1 URM area signs. e)(cept for 
the surface area above the 241-8-302-C Catch Tank. Tb.is area 
does not have the additional layer of gravel and remains posted as 
a CA. 

The diversion box has been covered with clean backfill material Diver ion Box 
(ash) and is no longer visible. lt is locared within the larger lfot 
Serniworks Facility urfacc sw.bilized area (200-E-41). 

111e di vcrnion box is located. inside a locked chain link fence. The Diversion Box 
fence is posted with "Caution - contact Radiological Control and 
Tank Farm Shift Office prior to entry'' signs. The diversion box is 
surrounded with a metal safery barricade. 

Most of the reinforced concrete di version box structure is Diversion Box 
underground. The floor and lower portions of the walls are lined 
with SS. Cover blocks with lifting hook-s are vi ible from the 
surface. The 24'1-ER- 152 D.iversion Box is surrounded with 
radiation rope and CA sign .. 

The di.version box is a rectangular reinforced con<.-rete structure. Diversion Box 
Most of rhe structure is below ground. A few inches of the 
structure that extend above ground are covered with a gray weather 
coating. It is surrounded with light posts and chain and is posted 
with various radiological postings. 

The diversion box is a re.cmngular reinforced concrete structure. Diversion Box 
Most of tb.e structun: is below !,'I"Ound. The diversion box is 
surrounded with post and chain. lt is labeled and radiologicaUy 
po ·ted. The adjacent area has been covered with shotcrcre. 

The di vei:sion box is a rectangular reinforced cone re re strucrure. Diversion Box 
Most of the scructu.rc is below ground. A few inches of rhe 
;1ructure that extends above ground are covered with a gn1y 
weather coating. It. is surrounded with light posrs and chain and 
CA signs. 
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UPR-200-£-78 not available nor available none 

none not available not availnhle none 

UPR-200-E-84. not available Diversion box may contain September 
UPR-600-20 aboul.23 kg (50 lb) oflead 1998 rad 

shielding. surveys 
detected up to 
I0.000 cpm on 
conmminared 
specks and 
25.000 cpm on 
am hill. 

none -540 m2 not available none 
6000 fr:); in 
1.996, 
contamination 
spread over an 
area measuring 
approxima1ely 
0.5 ha ( 1.2 ac) 

none nol available Diversion box may contain none 
about 23 kg (50 lb of lead 
hielding. 

UPR-200-W-2 l . not available Diversion box may contain none 
UPR-200-W-38, ahout23 kg 501b of lead 
UPR-200-W-40, hielding. 
UPR-200-W-160 

UPR-200-W-5, 9 X 30.5 ffi {in Multiple releases none 
UPR-200-W-28, 1954) documented- including 
UPR-200-W-76. ccmtaminared nitric acid 
UPR-200-W-113, solution in 1952: Di version 
UPR-200-W-13I, box may contain about 
UPR-200..W-!60 23 kg (50 lb) of lead 

·hielding. 
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'.!5 241-U-151 241-U-15I. TI1e 241-U-151 Diversion 1946 to? Associated with the 241-U-301 
241-U-151 Diversion Box Box is located northeast. of the Catch Tank and the 244-S and 

intersection of Camden 244-TX Double Contained 
Avenue and 16,. StreeL east Receiver Tanks. The unit also is 
of the U Tank Farm. associated with the 241-U- l 52 and 

_4I -TX-152 Diversion Boxes. 

26 24I-U- 152 24.I-U- 152. The 241-U-152 Diversion 1946 to? The 41-U-152 Diven;ion Box is 
241 -U-152 Diversion Box Box is located northeast of the associared with the 241-U-301 

intersection at Camden Catch Tank, and 24I-U-153 
Avenue and 16"' Street. east Diversion Box. 
of the U Tank Farm. 

27 200-W-125 200-W-125, The pipeline ext.ends east not Associated with 216-Z-1 Ditch. 
216-Z- I Ditch replacement from the 231-Z Building and specified 2"16-Z-1 I Ditch. and the 231 -Z 
pipeline twns south to connect with Building. 

the head end of the 216-Z- I I 
Ditch. 

_g 200-W-16 200-W-16, The underground tank.~ are 1944 to Associated with291-T, 221-T, and 
292-T undergrou.nd tanks. near the southeast comer of 1970 the 292-T facili ty (200-W-40). 
!MUST, Inacri.ve the 292-T Building addition. 
Miscellaneous Underground The 292-T Building is south 
Storage Tank, of the 291-T Stack and north 
292-TK-l, 292-TK-2 of the 222-T Building. 

29 _CJO-E-111-PL 200-E- t 11-PL. The encased pipe.line runs 1952 Wasrc rransfer encasement 
encased pipeline from eastward from the connected to the 241-ER-15I 
241-ER- I 5 I Oiversion Box 24l ·ER--15 I Diversion Box Diversion Box.141-ER-l52 
to C Tank Fann and 244-AR south of 7w Street. and Diversion Box. 241-CR-151, 
Vault. branches off in two directions C Tank Farm. and the 244-AR 
3-38 encasement. (fanning a "Y-') ar a point Vault. 
V l08/V837/8618/8653/8901 southeast of the 
PAS _!6-C-JOCrib. From the 

·•y;• it branches to the C Tank 
Farm and the 244-AR Vault. 

30 200-E- l 16-PL 200-E-l 16-PL. The site is located north of om B PlanL -4!-B-154 Diversion 
pipelines from 241-6-154 and runs parallel LO 7"' Street. specified Box. 241-C- I 51 Diversion Box.. 
Diversion Box 10241-C-151 between B Pinnt and the 241 -C-1 2 Diversion Box. and 
and 24"1-C-152 Diversion C Tank Fann in 200 East C Tank Farm. 
Boxes. Area. 
direct buried pipeline. 
VI I IN210Nl30 

The diversion box is marked and radiologically posted. This writ Diversion Box 
is consrru.cted of reinforced concrete with multiple encased liquid 
waste transfer lines. The diversion box strucrure is mosdy below 
ground. It has three layers of cover blocks. 

The diversion box is marked and radiologically posted. The unit is Diversion Box 
constructed of reinforced concrete with multiple encased liquid 
waste transfer lines. The diversion ba,"{ structure is mostly below 
ground. lt has three layers of cover hlocks. 

The site is an underground buried pipeline. The pipeline is a Radioactive 
0,46 m (18 in.) dia.merer VCP. Process Sewer 

Two metal riser pipes extend about 0.5 m ( 1.5 ft) above grade near Storage Tank 
the southeast comer of the _92-T Building additinn. Both are 
capped and one appears to have a pressure relief vcnL These pipes 
extend from two buried tanks (292-TK- 1 and 2). A chain link 
fence encloses the area where the tanks are located. The fence i 
posted with Access Resuicr.ed signs. TI1e site is within a chained = posted "Comruninarion Arca.'' 

The s ire is an underground piping encasement that conmins three Tank Farm 
.S cm (3 in.)-diameter. stainless-steel waste transfer pipelines, Proce:.-s Piping 

numbered "¥108," "8618." and "8653.'' which run from the 
241-ER-151 Diversion Box. through a "Y" that branches to d1e 
C Tank Farm and the 244-AR Vault. The section from the ·•r 
junction to the 244-AR Vaultcom:ains rwo 7.5 cm (3-in.) pipelines 
numbered "809" and "818." There is a posted CA on top of the 
line at the "Yn junction where the line branches to the C Tank 
Fann and the 244-AR Vaull Th.e entire length of the pipeline is 
marked with steel fen<..-e postS and posted as a URM area. TI1e 
ground surface above the pipeline is bare in spots: other sections 
are vegerated with cresred wheatgrass. rumblewceds. and native 
grass species. 

The pipeline i posted ns "Underground Radioactive Pipeline," Tank Farm 
which extends from the 241-B-154 Diversion Box to the Process Piping 
241-C-151 and 241-C-152Diversion Bo.,es. Vegetation over the 
pipeline has been crushed by vehicle traffic. An area1ocmed just 
nnrth of the 241-B- l 54 Diversion Box was posted as a High CA in 
September 2000. but was covered. with a biobarrier and gravel in 
February 2001. It is now a rectangular posie.d URM area over a 
portion of th.e pipeline. Another area of contamination was found 
on this pipeline in June 200 l. This area was covered with gravel 
an.d posted as a URM in August 200 l . 
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UPR-200-W-6 not a vnilable Diversion box may contain none 
about 23 kg (50 lb) of lead 
shielding. 

UPR--00-W-6 nor available Diversion box may contain none 
about 23 kg (SO lb) oflead 
shielding. 

none not available not available none 

none not available Unknown quantity of Rad survey 
marerial placed .inro tru1ks. done in 1995 

revealed a 
2 mrcm/h dose 
rate above the 
ranks. 

UPR-200-E-86 not availabl.e not available May2000 rod 
survey found 
growing 
tumbleweeds at 
swab riser: 
contamination 
levels 
measured up to 
2000dpm 
beta/g::imma. 

UPR-200-E-82 not avai lable radioactive mixed wa~te In September 
2000, rod 
survey revealed 
contamination 
levels to 
50.000cpm. In 
June 2001, rad 
survey found 
conlllminatioo 
levels in 
vegetation 
adjacent to the 
area wi!h up to 
50.000cpm. 
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.Con11t 

31 

32 200-W-97-PL 

33 200-W-98-PL 

34 200-W-99-PL 

35 200-W-100-PL 

36 200-W-105-PL 

37 UPR-200-E-1 

200-W-78. 
pipeline between TXrrY 
andTTankFanns. 
encased pipeline 

200-W-97, 
encased pipeline from 
240-S-151 Dive rsion Box to 
241-S-l51 Diversion Box 

200-W-98 
enc:ised pipeline from 
240-S-151 to 24I-U-153 
Diversion Box. 
V458.V459,V460 

200-W-99, 
encased pipeline from 
24l-U-l5l to 241-S-!51 
Diversion Box.cs 

200-W-lOO. 
Encased Pipeline from 
241-UX-l54 to 241-SX-152 
Diversion Box. 
lines 4700. 4701, 4853, 
V762. V503 and V505 

200-W-I05, 
encased transfer line 
between 241 -UX-154 
Diversion Box and TX Tank 
Fann 

UPR-200-E-1. 
waste line failure on south 
side of221-B 

The underground line is 
located in 200 Wesr Area 
between the T and TX/TY 
Tank Farms. on the west side 
of Camden Avenue. 

The pipeline extends 
nonhwest from theREDOX 
facility to the S/SX Tank 
Farms. 

The pipeline is located south 
of 16"' Street. extending in a 
southeast direction from I.he 
241-U-153 Dive.rsion Box lO 

204-S and the REDOX 
Facility. 

The pipeline is locared south 
of 1611, Sireet, eim:nding from 
the 24I-U-151 Diversion Box 
to thc _41-S-151 Diversion 
Box. 

The pipeline begins on the 
east side of th:e 221-U 
Building and extends in a 
southwest direction to 
terminate at tbe _4 l-SX-152 
Diversion Box. located on the 
east side of the S/SX Tank 
Farms. 

l11e pipeline begins on the 
east side of the -21-U 
Building·audextends in ,a 
northwest di.recrion tO 

renninare at the 241-TX-!55 
Di vmion Box.. TI1e line 
continues through the 
Diversion Box to the 
TX Tank Fa.mt. 

The release occurred on the 
south side of the 
221-8 Building. 

not 
specified 

not 
speci fied 

not 
specified 

0 01 

specified 

1946 

The 
release 
occurred 
in 
September 
1946 

located in the vicinity of rhis 
pipeline. 

Associa1ed with 202-S, 203-S, 
204-S. and 205-S and the 
241-S-151 Diversion Box. 

Associated with the 204-S Facility 
and the241-lJ-153 Diversion Box. 

The encasement includes tank 
farm lines V-375. V-382. and 
4859/4703. 

B Plant 

The ire is an encased, underground pipeline that runs between the 
241-TXR-!51 Diversion Box in the TX Tank Farm and the 
241-TR-153 Diversion Box in the T Tank Fann, Outside the tank 
farm fence, the line is marked with "Radioactive Pipeline" signs. 
l11ere are several stabilized. individually radiologically poSted 
areas on top of (or adjacent ro) this pipeline. near the east side of 
the TY Tank Fann perimeter fence. 

The site is an underground concrete-encased pipeline. Tne surface 
is marked with Underground Radioactive Material - Pipeline 
signs. Yellow swab risers are located along the pipeline. One 
swab riser. near the 204-S Facility. ha.~ been surrounded with posts 
and. chain and is posted with Soil Contamination Area s igns. 

Th.e site is a cemem-encased underground pipeline. The pipeline .is 
marked with Underground Radioactive Material - Pipeline signs. 

The site is a cement-encased underground pipeline. lbe pipeline is 
marked with Underground Radioactive Material - Pipeline signs. 

Process Piping 

Tank Farm 
Process Piping 

Tank farm 
Process Piping 

TankFam1 
Process Piping 

Tite site is a cement-encased underground pipeline. The pipeline is Tank Funn 
marked with Underground Radioacti,•e Macerial - Pipeline signs. Process Piping 

The site is a L'Cmenc-enc:l! ed underground pipeline. The pipeline is 
marked with Underground Radioactive Material - Pipeline igns. 

The UPR is uot separately marked or posted. 

Tank Fann 
Process Piping 

Unplanned 
Releillie 
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none 

none 

none 

none 

none 

UPR-200-E-80 

2.4 x 2.4 rn 
(8 x. 8 ft) 

not available 

not available 

not available 

not available 

not available 

Soil contamination area 
located on the underground 
pipeline. 

nm available 

not available 

not available 

nor avai !able 

The original line break was 
waste from the metal waste 
line. 
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contaminated 
biological 
intrusion above 
the line. 
Difficult to 
detem1ine 
which line is 
source ofJhe 
contamination. 
April 200 I rad 
survey detected 
soil 
comamimuion 
upto 
4000cpm. 

October 200 I : 
rad survey 
detected up 10 

20.000 cprn on 
tumbleweed 
fragments and 
soil. 

none 

none 

In 1998. 
ground­
penetrating 
radar scans in 
the area 
revealed 44 
linear 
anomalies. 

In 1998. 
ground­
penetrating 
radar scans in 
the area 
revealed44 
linear 
anomalies. 

In 1946. area 
was covered to 
reduce surface 
readings to 
_ mrad/h. 



38 UPR-200-.E-3 

39 UPR-200-E-42 

40 UPR-200-E-44 

41 UPR-200-E-45 

42 UPR-200-E-77 

UPR-200-E-3. 
line leak from 221-B to 
24I-BX-l54. 
UN-200-E-3 

UPR-200-E-42. 
241-AX-15I Release, 
UN-200-E-42 

UPR-200-E-44, 
UN-200-E-44, 
B Plant Condensate Steam 
Waste Line ~ South of 
221-B 

UPR-200-E-45, 
UN-200-E-45. 
contamination spread from 
the 241-8-154 Diversion 
Box 

UPR-200-E-77. 
UN-216-E-5. 
241-B-154 Diversion Box 
Ground Contamination. 
U1 -200-E-77 

The release occurred on the 
south ideof 22J-B.between 
the 221-B Building and 
24l-BX-154. 

The241-AX-l51 Diversion 
Box .i. loc:ited near the comer 
of 4th Street and Buffalo 
Avenue. ad'acen1 to the 
204-AR Unloading, Station. 
The UPR site incl~ded a dirt 
bank east of the 241-AX- l51 
Diversion Box and weeds east 
of the established parking lot. 

The UPR occurred south of 
221-B. near the R-17 chnnge 
house. north of 7"' Sn:eet. The 
change house n.o longer 
exists. 

The 241-B-154 Diversion 
Box is located at the comer of 
7"' Street tllld Baltimore Ave. 
The release involved loose 
contru.nination spreading in a 
southeasterly direction from 
the241-B-154 Diversion Box. 

This sire is located east of 
221-8 Buildine:. at the 
northeast com;r of Baltimore 
Avenue and 7th Street. lt 
sunound~ 1he 241-8-154 
Diversion Box. 

1951 -
The exact 
date of the 
occurrence 
l 

unknown. 

1972 to ? 

The 
release 
occurred 
in August 
1972. 

1974 

1946 10 ? 

B Plant 

Associated with 24I-AX-151 
Diversion Box and 244-AR Vault. 

Associated with B Plant. 

This release is related to the 
24I-B-154 Diversion Box. 

Site :!Slociated with the 241-8-154 
Diversion Box. 

The release b not separately marked or posted. 

A WlDS sign has been placed near the diversion box structure 10 

documenr the release. 

The release s.itc is not separately marked or po ted. l11cre is no 
visual evidence of the area that caved in. 

A large a.rea on the northeast comer of 7"' Street and Baltimore 
Avenue is sUITOunded with post and chain and is marked as a lJRfv1 
area. The UR/VI .surrounds die 241-B-154 Diversion Box. which 
has been covered with a coating of gray grout. The original UPR 
is not separately marked or posted. 

A large graveled area on the nonheast corner of 7°' Street and 
Baltimore Avenue is surrounded wi.th posr and chain and is marked 
as a URM area. The URMsurrounds the -41-B-154 Diversion 
Box, which has been covered with a coating of gray grout. The 
area appears to have been posccd in stages. A large posted oval 
area (URM) extends north and east from the diversion box. 
Another posted area (URM) extends wesr to Baltimore Ave. and 
turns northward. In January 2000. a separate CA was posted 
arow1d a. powe.r pole (adjacent to a manhole) within die larger 
URM. 1n 2002. the posting around the power pole was removed 
and a Fixed Contamination Area sign was anached to the pole. 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 
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none 

none 

UPR-200-E-103 

UPR-200-E-77 

none 

not available 

not available 

0.30m 
(1.00 ft) in 
diameter 

Approximately 
9L.5 x 30.5 m 
(300 X } 00 ft) 

125 xl20 m 
(4JQ X 394 ft) 

Tiie release consisted of 
B Plant first-cycle waste. 

not available 

nor available 

Contarn.inaJ.ed p:m:icles 
(specks) spread from inside 
diversion box. 

Original release involved 
metal waste solution from 
221-B Building with about 
l Ci fission products. 
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Radiation 
,So&ey/Soil, 
Sampli~tr '; 

liilormatioo 

Excavation 
efforts 
abandoned 
when readings 
of 120 r.id/h 
found with 
18 in. soil 
rerruiining over 
pipeline. 

In 1972. 
contarnination 
of up to 
300 mrnd/h 
wi.th spots 10 

20 rad/h was 
found. 'The 
black top east of 
the diversion 
box was 
contaminated 
up to3.000 
cpm. The dirt 
bank had 
contamination 
upto2.000 
cpm and weed.s 
contaminated 
300ro 
800cpm. 

Soil removed 
from 
excavation was 
contaminated 
up 1020,000 
cpm. Dose rare 
on pipe was up 
t0 20 mrad/h. 

Ground surface 
contamination 
up to50.000 
cpmand up to 
30.000 cpm on 
blaclctop. 

1975 rad 
survey found 
surface 
contamination 
up to 80.000 
cpm. 
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" natesof AssociutedFacilities-0r: Site Code . S ite Names Location •· j Count J 
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Operation .. Structures ' 
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~ 
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43 UPR-200- 6-78 UPR-200-6-78, This sire is located in the :u-ea 1955 to'! 
UN-2 16-E--6, around the 241-BX-155 
241-BX- 155 Diversion Box Diversion Box. south of the 
grou.nd contamination. BX Tank Farm. nonheas1 of 
u • _OQ- E-78 B Plant between Atlanta and 

Baltimore A venues. 

44 UPR-200-E- 0 UPR-200-E-80. The release oc urred in an The Associated with an underground 
U -216-E...S, unde11,'TOund pipeline. locat.ed release metal waste li ne from che 22 l -B 
221-8 R-3 Lin.e Break. on the south side of the _2 J-B occurred Canyon Building. 
R-3 Radiation Zone. Canyon Building, near the in 
UN-200-E-80 R-3 sta:icwell . The leak June 1946. 

resulted in a contaminated 
area measuring 30 m ( I 00 ft) 
widl! by 152 III (500 ft} in 
length. along U1e south side of 
the 221-8 building. 

45 UPR-200-E-84 UPR-200-E-84. The release occurred adjacent 1953 Associated with 241-ER-3 l 1 
24I-ER-151 Catch Tank to the 241-ER-151 Diversion Carch Tai:ik and 241-F.R-151 
Leak. Box, soulhwest of !he Diversion Box. 
u -200-E-84. 221 -8 Building. 
UN-216-E-12 

46 UPR-200-E-85 UPR-200-E-85, UPR-200-E-85 occurred 1l1e As ·ociated with the (unencased 
Line Leak at TI 1-8 Smirwell south of the center of the release trans fer line from the) 18- I Tank 
R- 13. 221-0 Building. near the occurred in the 221-8 Building, the 
u -216-E-l3, R- 13 utility pit. in July 241-BX-154 Diversion Box. and 
UPR-200-E-41. 1972. the R- 13 Utili ty Pit T l1is 
UN-200-E-85. occurrence also wa~ given the 
UN-200-E-4 1 number UPR-200-E-41 . 

47 UPR--00-E-87 UPR--00-E-87. The UPR-200-E-87 sire i 1945 to Associated with the underground 
UN--16-6- 15. Iocmed n the south side oi 1953:no pipelines at the _24-B Building. 
-24-8 Soulh Side Plutonium the 224- 8 Buildi ng in the confinned 
Ground Contamination. 200 East Area. release 
u -200-E-87, occurred 
216-E-LS 

48 UPR-200-E-96 UPR--OO-E--96, The release ite includes NIA Associated wilh 200-6-103, 
Ground Contamination SE contaminated an:as on the 200-E-107. the 29 1-A Stack. !lnd 
of P REX, outh and east sid of 1hc 241-A-151 Diversion Box.. 
VN-2 16-E-24. PUREX. 
UN-200-E-96 

49 UPR--00-W-2 UPR-200-W-2. 1l1e ca.ve-in occurred on the June 1947 Associated wi th 221-T. 
UN-200-W-2. southeast side of the 22 l-T 
Underground Waste Li nc Facility. near stairwell R- 19. 
Leak 

50 UPR-200-W-5 UPR--00- -5. The site consi ts of the 1950 Associared with the 24 I -TX- l 5 
overflow at -41-TX- LSS. _41-TX-15- Diversion Box Diversion Box. 
UN-200-W-5 and the adjacent hillside to the 

wesL The diversion box is 
located east of Camden 
Avenue, east of the TX Tank 
Farm. 

if i~~,r ,r_ 
- .. ;'a. .;, 

:i~. 
:r. Genera.I Descri~tion. Sile Type 

' -
~- T, .. 

The di version box ha been isolated and covered with gray grout. Unplanned 
The area around the diversion box and the surface area above the Release 
241-B-302-C Catch Tank have been surface stabilized with gravel 
and posted with URM an:a signs. 

Thi! VPR is not epnraccly marked or posted. Unplanned 
Release 

The 241 -ER- 151 Diversion Box and the 241-ER-31 I Catch Tank Unplanned 
are located inside a chain link. fence lha.t is radiologically po. ted. Release 
A WIDS sign has been placed ac the appmitlmate l=tion of the 
release. 

The site was srabilized in 1984 and posted with URM area signs. Unplanned 
The release silc is nor labeled. The R-13 Utility Pit was covered Release 
wiih a sceel lid . 

Some areas on the soud1 side of224-B are po red with URM area Unplanned 
signs. The release sire is nm specifically marked. Release 

The ite was described in 1980 as an area mem.-uring approxi macely Unplanned 
l .0 ha (2.5 acres located adjacent to the east and south sides of Release 
202-A (PUREXJ. Toes!! areas are now covered wirh gravel and 
posted as URM are:i.s. 

The a~around stairwell R-19 at the _21-T fnciliiy currently is Unplanned 
paved with asphalt A l.ong. narrow URM area is posted around Relel!Se 
the R-1 9 area-

In 2000 and 2001 multiple areas of soil and vegerarion Unplanned 
com:aminacion were identified. and all were posted. For Release 
consolidation purposes. aU of the new CAs were recorded and 
mapped as PR-200-W-I I . A WIDS sign has been placed at the 
appro:ximnre location of the release. 
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Table D-2. Waste Information D at a System Summary 
for 200-IS-l Operable Unit Pipeline SJ tern . (14 Pages) 

Radiation 
Site '4 Contaminant Associated UJ>lt Slll"\'ey/Soil 'll Inventory IV oluJDe" Waste Site{s) Dimemions/ 

Sampling 
A rea lleJemed "' lnfonnation 

"' . 

none 18 m2 (200 fr) Contaminated ground. Ar the tune of 

= Release invol,ved the release. the 
sail-containing waste from maximum dose 
B Plant with about lO Ci of rate wa 
fission products. _2.6 rnd/h . 

UPR--00-E-I 30m 100 ft) Re.lease of about JO Ci of In 1946. the 
wide by 152 rn fission products from metal dos!! race at 
(500 ft) in waste pipeline. ground urface 
length was 400 rad/h. 

After covering. 
Um dose race 
was reduced to 
too mrad/h. 

none not avai lable Conuunimued acid with In 1.975. 
about IO Ci of fission surface 
products. ontmnination 

was up 10 
90.000 cpm. 

none 15.24x The wa~re line contained ion 15 rnd/h. 2 in. 
15.24m l!itchange waste from from the 
(50 x50 ft) tank 18- 1. locared inside the source. 

B Plant canyon. Soil 
samples collected. in l 972 
identified the release as 
predominantly C -137. 
Approximately 30 Ci of 
cesium were releas d. bur 
half of the release was 
removed .with the . oil that 
was excavated to expose the 
line leak. 

UPR-200-W-102 not available About 75 g (3 oz) Pu-239 1975 rad 
may have I.caked into the survey reported 
soil. no detectable 

contamination. 

none Approximately Contamination con ·isred of none 
I ha (2.5 ac) low-level particles 

UPR-200-W-98 nol available Mixed process effluent none 

UPR-200-W-28. not available Contamiruued oil none 
UPR-200-W-l 13, 
UPR-200-W- 131 
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51 UPR-200-W-6 UPR-200-W-6, The coaramination spread 1950 to? Associmed with the 241-U-l 5 l 
u -200-W-6. occum:d at the 241-U-151 and 241-U-152 Diversion Boxes. 
conr.amination spread from and -152 Diversion Boxes. 
241-U-151 and 241-U-152 located. east of the U Tonk 
Diversion Boxe.~ Farm, near the comer of 

16111 Street and Camden 
Avenue. 

52 UPR-200-W-28 UPR-200-W-28, The release site is loc:11ed 195410? A sociatedwiththe241-TX-155 
Release from 241-TX-155 adjacent 10 the 241-TX-155 Diversion Box. 
Diversion Box, Di,<ersion Box, approximately 
UN-200-W-28 244 m (800 ft) east of the 

TX Tank Fann and nonh of 
the 200 West Area 
Powerhouse Pond. 

53 UPR-200-W-29 UPR-200-W-29, The site is locared at the 1954 to ? Associated with the 241-T-152 
transfer line leak, southeast comer of the Diversion Box. 
UN-200-W-_9, intersection of Camden Street 
UPR-200-W-27 and 23rd Street. The release 

site is located adjacent to the 
241-TX-155 Diversion Box. 
approximately 244 m (800 ft) -east of the TX Tank F:irm :md 
north of the 200 West Area 
Powerhouse pond. 

54 UPR-100-W-32 UPR-200-W-32. The release occurred near the The 204-S Facility 
UNH transfer line break. northwe.~l comer of the release 
UN-200-W-32 REDOXPlanL occurred 

in 1954. 

55 UPR-200-W-35 UPR-200-W-35, The ite was located along the The 204-S Facility 
Ground Contamination Near aboveground U H process release 
UNH Process Linc, line that ran from REillOX to occurred 
UN-200-W-35. U Plant. at a location jusr in 
REDOX to 224-U UNH outside and to the nonh of the September 
Line Leak REDOX exclusion area 1955. 

·-~-- ,~ ,· ~--·.1rf.:;,··"'~ 
. 

Gt:oerul lksc:riptio.n -~ SiteTypc .. ~ 

. 

The ground around the 241-U-lSl :md the 241-U-152 Diver.;ion Unplanned 
Boxes has been covered wi th grnvel. The diversion boxes arc Release 
marked and posted. A WlDS sign has been placed ar the 
approximate location of the relcnse. 

The documented contaminated area was found at the 241-TX-.155 Unplanned 
Diversion Box. There i. a large posted URM area west of the Release 
diversion box and several smaller radiologically posted areas in 
this vicinity /see UPR-200-W-I 13 and UPR-200-W-135 . The 
diversion box has been isolated and weather covered and is marked 
and po ted with various radiological control signs. A WIDS ign 
has been placed at the appro imat:e location of the release. 

The area i currcnrly surrounded with steel posts, covered with Unplanned 
gravel. and posted as a URM area. Release 

I 

The release sice is not currently marked or po.~ted. The Unp.lann.ed 
aboveground pipeline has been removed. Release 

Much of the area north of REDOX has been surface sta.bi.li7.ed. Unplanned 
The UPR site is not marked oc posted. Release 
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Table D-2. Waste Information Data System Summary 
for 200-IS-l Operable Unit Pipeline Systems. (14 Pages) 

~ Radiation ~ 
Site ,. Contaminant 

Associated PR Dimensions/ Jm·entory/V oJume 
Su.rvey/Soiw 

WasteSile(s) ampling ;; 
Arra ReJeased .Infor:mation.. "'~ ~ .. _., 

none nor available Ground contamination from Maximum dose 
di version boxes rate of 

20mrad/h on 
the surface of 
th.e soil. 

UPR-200-W-5, 9. 1 x30.5 m Comwninated soil £n 1970. soil 

UPR-200-W-113, (30 X 100 ft) samples 

UPR-200-W-131 , reported less 

UPR-200-W-135 than derectable 
conmmination. 
Over the years. 
contaminared 
vegemtinn. 
animal feces, 
and soil species 
periodically 
IL'lvebeen 
identified. 

UPR-200-W-64. 30.5 X 22.9 111 Less than 3800 L {l 000 gal) Contaminated 

UPR-200-W-97 100 X 75 ft) estimated to bave escaped. oil with a 
maximum dose 
rate of 
I 1.5 r.ld/h at 
a distance of 
5 cm (2 in.) 
over waste run-
off area and up 
m 4.5 rad/hat 
0 .9 m (3 ft) 
near the 
cave-in. 
February 1998 
rad survey 
detected no 
surface 
contamination. 

none nOl available An unknown amount of none 
UNH 

. 
none nm available An unknown amount and none 

concentration/acti vicy of 
UNH solution 

D-20 



Count :Site Code 

56 UPR-200-W-38 

57 UPR-200-W-64 

58 UPR-200-W-97 

59 UPR-200-W-98 

60 UPR-200-W- 102 

Site umes 

UP[kOO-W-38. 
Line Break at 241-TX-302C, 
UPR-200-W-l 60, 
UPR-200-W--4-0, 
UN--00-W-38, 
16-T-30 

UPR-200-W-64. 
Road Conrumimirion at 23"' 
and Camden. 
UN-200-W-64 

UPR-200-W-97, 
Transfer Line Leak. 
UN-216-W-5. 
UN-200-W-97 

UPR-2{XJ-W-98. 
UN-216-W-6, 
221-T waste line break ar 
R-19, 
UN-200-W-98 

UPR-200-W-102. 
UN-216-W-12. 
U -200-W-102. 
224-T Underground Line 
Leak 

• Location 

The release occurred on the 
outheast ide of T Plant 

(221 -T) between the 
• 41-TX-154 Diversion Box 
and the 241-TX -302 Catch 
Tank. l11e liquid release 
affected a large area between 
the 221-T and 222-T 
buildings. The release s ite is 
located adjacenr ro the 
241 -TX-155 Diversion Box. 
approximately 244 m (800 ft) 
east of the TX Tank Farm and 
nonb of the 200 West Area 
Powerhouse Pond. 

The release is located 
between the east shoulder of 
Camden Avenue and the 
posted UR!Yf area 
(UPR-200-W-29/UPR-200-
W-97), ne.'.lr the comer of 23"' 
Street and Camden Avenue. 

The release cx.-curred 
southeast of the T Tank Fann 
at the comer of 23"' Street and 
Camden Avenue. 

The release site is located 
near the southeast comer of 
the '.!21-T Canyon Building. 
atdoorR-19. 

The UPR occurred adja ent to 
the , ourh and east side.~ of the 
224-T Building. 

~ 

Date5cof 
Operation. 

"" 
1955 

1969 ro ? 

1966 

1945 

1972 

...• '"' .. ,. 

Ii ~ciutedFa:cilitics,or 

~-

Structw:cs 
;e,,,;h 

K 

Release n.~sociared with 
241 -TX-1 54 Diversion Box and 
241-TX- 302C Catch Tank. 
UPR-200-W-21 OCL"tlrred in the 
same vicinity in 1953. 

UPR-200-W-29 and 
UPR-200-W-97 are the apparent 
ource of contamination for this 

release. 

Associated with the underground 
pipeline connecting 241-T-151 
Diversion Box and the 
241-TX- 153 Divers ion Box. Lt 
occurred at the same location as 
UPR-200-W-29 and adjacent to 
UPR-200-W-64. The site is 
as ocinred with UPR-200-W-29. 
because a repeat release from the 
same broken transfer line 
(documented in UPR-200-W-.9 in 
1954) occurred again in 1966. 

Associated with underground 
pipelines near the R-19 section of 
thc221-TCanyon Building. 

Associated with underground 
process lines at the 
224-T Building. 

,: :i r ~~~. f " - ~: .. ~ .. 
~ 

' Jf. 
-· 1~: ·General~p.ti~~ ' "' ' 

1 ... . ,,~fb, 

The area around the 24I-TX-154 Diversion Box and the c:uch tank 
has been stabilized with sprayed concrete (shotcrete). The area is 
posted with URM area signs. A WlDS sign has been placed at thi 
location . 

The comer of 23"' Streer and Camden Avenue has been stabili7,ed 
wi_th clean gravel because of two waste line leak events. The 
srabili7,ed area i.s surrollllded with chain and posted with URM area 
signs. The road shoulders are not posted. A WIDS sign has been 
placed at the approx.i m!ll.c location of the relc;ise. 

The site is IOCll!Cd at the comer of 23'd Street and Camden Avenue. 
lt is marked and posted as " Underground Radioactive Material." 
Th.e release s ite wa.s stabilized with clean soil, sand. ureabore 
herbicide. and crushed rock. 

The area around door R- 19 is paved with asphalt w,d po· tcd as a 
URM area. There is no sign that specifically marks the are:i as a 
UPR site. 

1be east and south ·ides of the 224-T Building are covered with 
gravel. l11e area along the ease side of the .24-T Building is 
posted as a URM area 

. 
.; 

Site.Type 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 
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Table D-2. Waste Information Data System Summary 
for 200-IS-1 Operable Unit Pipeline Systems. (14 Pages) 

Associnted UPR 
W asteoSite(s) 

UPR-200-W-21 

UPR-200-W-29, 
UPR-200-W-97 

UPR-200-W-29, 
UPR-200-W-64 

UPR-200-W-2 

none 

,, 

. 

Site 
Dimensions/ 

Area 

Approximarely 
139.35 m2 

(1500 ft2). 
Cleanup 
activiries . 
increased the 
conraminared 
area to 
approximately 
371.6 m~ 
(4-000 ft). 

Approx. 15.4 X 

0.61.ll (50 X 

2 ft) strip 
borderin g 
Camden 
Avenue at its 
intersection 
with 23r.1 
Street 

36.6 X 1.8 ffi 
(120 X 6 ft ) 

not available 

15.24 x3.66 m 
(50.0 :< 12.0 ft) 

€outaminant 
Iuventory/V olume 

.,. ' .. Released -,, 
Contaminated with 
radioactive meml waste 
olution that is high snit and 

neutral to ba ic. Estimated 
volume of up to 19.000 L 
(5026 gal). 

Cs- 137 was the only 
detectable radioactive 
isotope: source appears ro be 
rain water nmoff from 
adjacenr UPR areas. 

Waste was a high sa!L 
neutral to basic solution: 
second-cycle bismuth 
phosphate waste from 
241-T- 107 Tank: leak 
estimated wcomain about 
IO Ci of fission products . 

Approximately l O Ci of 
high-sa!L neutral-to-basic 
fission products 

l11e re.lease con. isted of 
alpha-laden moisture from 
process tank lines that 
contaminated the soil around 
the pipeline. An estimated 
72 g of plutonium were 

ontain.ed in th.e 
comaminared soil tharwas 
removed when the leak was 
discovered. 

D-- 1 

.Radiatio:o 
Suney/Soil 
Sampling 

lmonDBiiou 

In 1968. the 
maximum dose 
mre 
encountered 
through 
backfill was 
500 mrad/h. 
NOTE: It is 
reponed tJ1at a 
hose with 
33 rad/h 
contamination 
was buried in 
the backfill 
over the area. 

In 1969, 
contamination 
upto600cpm 
was re.ported. 

1966 d e mte 
at bottom of 
3 ft hole was 
9 rad/h. 1990 
rad . urvey 
detected 
sub~urfoce 
contamin.atian 
of600cpm. 
down from the 
60.000cpm 
reponed in the 
1978 survey . 

Maximum dose 
rare of 20 rad/h 
(in 1945) at 
5 cm (2 in.). 
1975 rad 
survey reponed 
500 cprn. In 
1977, tes1 holes 
cut 104 ft in 
release area 
detected no rod 
contamination. 

August 2000 
rad survey 
detected no 
contamination. 
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61 UPR-:200-W-113 UPR--OO-W-113, The site is an area east of the 1977 lO? Associared with the 24l-TX-J55 The original concaminated area was surface stabilized in 1990 and 
S ii Contamination East of TX Tanlc Fann. on the east and 24I-TX-152 Diversion Boxes is surrounded with concrece marker posts and posted as a URM 
the TX Tank.Fann. side of Camden Ave. Pru ted and associated underground area. In J 998.. 1999. nnd 2000, additional surface coma.mi nation 
UN-216-W-2.'l. CAs are loco.red west. south. pipelines going imo and out of !he was identified adjacent to the surface stabilized area and on the 
Concamination Arens north. and ea t of th.e diversion boxes. nonh. south. easr and west sides of the clivei:sion boxes. CAs also 
Around 241-TX-l5' 241-TX-155 and 241-TX-152 have been identified on the surface of underground transfer lines 
Diversion Box. Divers.ion Boxes. associated wi1h the24I-TX-155 Diversion Box. The additional 
UN--00-W-l J3 CAs. also are considered a part of this sit.e (UPR-200-W-1 L3) and 

are marked with posts. chain. and CA and Soil Contamioation Area 
signs. One small CA. southeast of -41 -T located on a tram fer line 
to the di version box) recently was stabilized with gravel and now 
is posted with URi'\11 area signs. 

62 UPR-200-W-114 UPR-200-W-l 14. UPR-200-W-l 14was locmed 198.0 Associated wi1h multiple relea.~es This site is no longer mnrked or posted. For many years. lhe 
UN-216-W-24. east of the SX Tank Farm. from opera1ion activities in the rel.ease site had been a large area posted wllh a light chain and 
Ground Conraminarion Eas1 SX Tank Farm, and the Surface Contanunarion Area sigos. The :216-S-8 Trench and the 
of SX Tank Fann, 241-SX-15l and241-S-15l 216-S- l and the 2 16-S-2 Cribs were located within the larger 
u -200-W-114 Diversion Boxes. Documented conramination w ne. The urface conramina:tion was craped up 

operational releases ex.rending nnd consolid:m:d into other nearby wasce sites. The cribs were 
eastw-Md from the tank fonn individually surface stabilized and reposted wi th URM area signs. 
include UPR-200-W-20, 
UPR-200-W-49, UPR-200-W-S0, 
UPR-200-W-5l. UPR-200-W-52. 
nnd UPR-200-W-82. 

63 UPR-200-W-131 UPR-200-W- 131 , The release occurred near the 1953 Associated with the '.!41-TX-155 The 241 -TX- 155 Diversion Box and 241-TX-302B Catch. Tank are 
Release from 241-TX-l55 24I-TX-155 Diversion Box. Diversion Box. the :24 t-TX-302 surrounded with post nnd chain and CA signs. Oean grovel bas 

located east of Camden Catch Tanlc. been placed around the diversion box_ and a sign has been added to 
Avenue and east of the the cha.in boundary. identifying this to be the location. of 
TX Tank Fann. UPR-200-W-1 3I. 

64 UPR--OO-W-135 UPR- _00-W-135, Tm: cave-in as ocinted with 1954 Associated wid1 the _41-TX- 155 Three major encased transfer lines are associated with the 
Release from 24I-TX-155. UPR-200-W-135 was located Diversion Box_ 241-TX- 155 Diversion. Box. Many areas of conmminntion have 
u -200-W-135 approximately 46 m (150 ft) been identified on these tranSfer lines during 1999, 2000. and 

northwest of the -41-TX- l55 2001. UPR-200-W- l 13 is located on a tmnsfer line dil'CCtly west 
Diversion Box.. The diversion of the 241-TX-155 Diversion Box and is. u.m,unded with concrete 
box is located east of Camden marker posts and URM area signs. An ex.tension of 
Avenue and east of the UPR-200-W-l 13 is located northwest of the original area 
TX Tan Fam1. surrounded with metal posts and chain, and posted with CA signs. 

A single metal post, labeled UPR-200-W-135, has been placed 
adjacent to the UPR-200-W-l 13 CA. 

65 UPR--OO-W- 161 UPR-200-W-l 61. The site is located east of the 1990 to? Associar.ed with U Tank Fann_ The site i a large radiologically controlled area posted with URM 
u -216-W- 35, . U Tank Fann. on the east side A tank farm pipeline is buried in area signs. A WlDS number sign has been posted at !his location. 
u -200-W-I6J of Camden A e . It e:uends this approximatc location. 

northward from t:he comer of 
169 Street and Camden Ave. 
and rhe 241-U-152 Diversion 
Box. 

.. 
Sit.eType 

' 
Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release · 

Unplanned 
Release 
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Table D-2. Waste Information Data System Summary 
for 200-IS-1 Operable Unit Pipeline Systems. (14 Pa2:es) -~ 

Site . ine Radiation " I • Con1nminaot 
Assoc:ia.led UPR Sm-vey/Soil Dimemionsl ·- Jni>eotory/V olume ' Waste Siwis) Sampling 

Area ·i Released 
·.,, .. ', .. - W• ,,,, .... 1nfo:rmatio11 

UPR--00-W-28. not available Multiple UPRs. August 1998 
UPR-200-W-76, Comaminated rabbit feces underground 
UPR-200-W-135 and low-level beta/gamma pipe rad survey 

surface contamination. detected up 10 

Source of contamination 80.000cpm.: 
was subsurface. October 1999 

rad survey 
detected 
20.000 cpm on 
rusty rai !road 
rail 

UPR- 200-W-20. 106.68 X W asre consisrs of particulate None 
UPR-200-W-49. 137.16m matter. 
UPR-- 00-W-50, (350.0 X 

UPR-200-W-5 l. 450.0 ft): 
UPR-200-W-52. about 4.8 ha 
UPR-200-W-82 ( 11.9 ac) 

UPR-200-W- l 13 not avn.iluble Multiple UPR of diluce Ground 
acidic waste solution_ concnmination 
Contaminated rabbit feces up ro 25 rad/h 
and low-level beta/gamma 11.t 0.6 m 2 ft). 
urfuce ccmamination. 

Source of contamination 
was sub ·urface. 

UPR--00-W-l 3 12.19 X 0.61 Ill Estimated 1.000 gal of Estimaied 
(40 X 2 ft) mixed waste. 300 rad/h at a 

distance of 
10 cm (4 in.). 

none _soxsom Windblown contaminated The general 
(918.6 X soil particles comamination 
164 ft); was250to 
approx. 450cpm:ooe 
0.77 ha area up to 
(L9 acres) 8.000cpm. 

1990 soil 
sample n::.~ult5 : 
2,930pCi/g 
strontium. 
6.26 pCi/g 
Cs-137, 
3.27 pCi/g 
plutoniwn. and 
0.000000:26 pCi 
uranium. 1990 
rad survey 
detected up ro 
80.000cpm. 

D--2 



Conni SHeCode 

66 UPR-200-W-164 

67 UPR--OO-W-167 

68 UPR-600-20 

69 UPR-200-W-82 

SiteNames 

UPR-200-W-164. 
Overhead UNH Line Leak. 
U -216-W-29 

lJPR--<X)-W-167, 
Conmmination Migration 
from the TY Tank Farm. 
UN-216-W-32 

UPR-600-20. 
UN-216-E-41. 
Cross Country Transfer Line 
Contaminari.on. 
Cross Site Transfer Line. 

360. V361 

UPR-200-W-82. 
contamination sp~d at 
-40-S- 1-51 

1, 

-
Location 

UPR-200-W- l 64 affects the 
soil bencnth the aboveground 
UNH pipeline that extended 
from 204-S to 224-U. Th.e 
pipeline was attn bed 10 a 
steam line located nonh of 
204-S. 

UPR- - OO-W-167 was located 
adjacent to the TY Tank Fann 
fence. extending east and 
north from the fence . 

The si1e e.Hends from the 
241 -ER-151 Diversion Box in 
the 200 P.as t Area to tbe 
241-UX- 154 Diversion Box 
in the _oo West Area. The 
majority of the transfer line is 
located in the 600 Area 
between the 200 Eal I and 
West Areas, south of Rou1.e 3. 
The pipeline is approxima1ely 
'.:.3 miles long. 

.,,, :,' 
Dates of · Associated Facilities or 

- Operation · - · Smi,ctw:es . 
:~:t':!in • '• 

The 
relense 
occurred 
in 1952. 

1985 to ry 

1988 to ? 

Associated with the aboveground 
UNH transfer line from the 
204-S Storage Tanks to the 
224-U Building. 

Associated with TY Tank Farm 
operations and WlDS sitecode 
200-W-78. 

Associared with the 241-ER- 151 
Diversion Box (east end of the 
pipeline). the 24 I -EW-151 Vent 
Station (along middle of pipeline,, 
and tl1e _4 t-UX-154 Diversion 
Box (west end of the pipeline). 

Th.e contamination pread was 1980 Associated with the 240-S- I 51 
Diversion Box and the 240-S-]02 
Catch Tank. 

located on the north and east 
sides of the 240-S- 151 
Diversion Box and the 
_4{)..S-302 Catch Tank. on the 
north ide of the REDOX 
facility (202-S), 

-
GeneraTDescription 

.s :.. ~; :.. 

The ttbovel!l'Ound UNH line has been remo ed. The Radiation 
Area signs -that surrounded the pipeline also were removed. A 
portion of the sire was interim smbilized in 1993. An area of 
contaminated soil found under the steam li ne. adjacent to the 
216-S-9 Crib. was covered with clean soil and posted with 
~underground Rarlioac1ive Material" warning signs. 

The original release site. identified in 1985. was a Soil 
Comaminntion Area located ad ' acem to the east side of me 
TY Tank Fann. After the conmmination was scraped and removed 
in 1986. the site was no longer marked or posted. Llter, in 2000. 
three areas on the east and non heast sides of the TY Tank Fann 
(within lhe ori!!inal boundaries of chis UPR) were reposted as CAs. 
Contaminared ';;nt hills and growing contaminated vegetation was 
found on top of a rank farm transfer line located outside the eastern 
tank form fence (also see WIDS sitecode 200-W-78). In 
November 2000. the CAs were covered with biobarrier material 
and gravel. These areas were reposted wi th URM area signs. The 
underground radioactive pipeline is marked with posts and 
"Radioactive Pipeline" signs. The pipeline runs through the 
recently stabilized areas. 

The unden!round transfer line e:nends from the U Plant in the 
200 West Area to the 24 l-ER-151 Diversion Box. in the -00 East 
Area. The site includes the conramin:ned soil and vegemtion 
locrued on rhc surface of the cross sire mmsfer line. as well as the 
pipeline itselr. TI1e surface of the underground line has been 
stabilized and currencly is posted with "Underground Radioactive 
Materials" signs, There also is a large mound of soil. located south 
of the 241-EW-1 51 VencStruion. that is associated with the 
original transfer line surface stttbil ization activities. The soil 
mound i posted with URM area signs. 

Sit~Tvpe, 

Unplanned 
Release 

Unplanned 
Rele.ise 

Unplanned 
Release 

Unplanned 
Release 

DOE/RL-2002-14 REV 1 

Table D-2. Waste Information Data System Summary 
for 200-IS-l Operable Unit Pipeline Systems. 14 Pages) 

Associnted UPR 
Wa~te Site(s 

·Si 

none 

none 

none 

none 

Site 
Dimeo.mos/-'!'! 

ATea , 
,l 'I :;;_ ~, 

not available 

Approxima1el y 
192 Ill (630 ft) 
long and 
rilllged from 
42 m ( l 40 ft) 
to60 rn 
(I 95 ft.) wide; 
approxima1elv 
8.400 rn~ · 
(90.000 fr) in 
an"L" 

4.8-8 X 15,_ m 
(15.840 X 

50 fl) 

Approximately 
I86m2 

(6 10 fr) 

Contaminant 
InvcntoryN olumc 

Released • 

An unknown amount of 
UNH 

Radioactive conmmination 
(specks) thnt migrated from 
TY Tank Farm: later. 
contaminated vegeration and 
ant hills found in chis area. 

Contaminated pipe. any 
subsurface leaks. and 
associared su.rface and 
vegecatiim conramination. 
Contaminated soil contained 
Cs-137. Pu- 239/240. Sr-90. 
and uranium. 

nol a. ailable 

D-_J 

Radiation 
Surv:ey/Soil 
Sampling 

Infuonation 

none 

1987 and 1988 
rad surveys 
reporred no 
detectable 
comaminarion. 

Contamination 
levels to 
750 mrern/h. 
In t 988. eight 
borehole.~ were 
drilled at four 
locations along 
transfer line 10 

chamctcrize 
integrity. o 
contamination 
was found to 
have leaked 
below pipeline 
encasement, 
but 
ontaminrued 

sagebrush was 
found next to 
encasement 
(indicaring that 
root:S 

penetrnted the 
encasement); 
June 2000 rnd 
survey detected 
30.000 cpm on 
ant mound. 

none 



. 
'~count ·' 

Site-Code 

70 200-W-58 

71 _0O-W-59 

72 HSVP 

73 200-E-56 

74 200--E-57 

••. ··c ·''."-' 

.. _,., .'.:. 
- Site Nfune.s . .~ 

j 

• ... : ... ·:~!.!!, 
200-W-58. 
Z- Planr Diversion Box #I 

200-W-59, 
Z-Plant Diver. ion Box #2 

HSVP, 
Hoc Semiworks Valve Pir. 
201--C Diversion Boie:, 
Scmiwodcs Valve Pit 

200-E-56. 
241-C Waste Line Leak 
adjacenr to 201-C. 
Waste Line Leak #I 

200-E-57, 
241-C Waste Line Leak east 
of201-C. 
Waste Line Lealc#2 

I-!' ·- -~ 

Location 

Z Plant Diversion Box #I is 
located outh of234-5Z. in 
between the two fences that 
make up !he double enclosed 
Z Plum exclusion area. It i 
directly sou ch of the 
24I-Z-361 Settling Tank. 

Z Plant Diversion Box #2 is 
located southwest of the 
234-52 Building, between rhe 
two fences thar make up the 
double enclosed Z Plane 
exclu i n area. Ir is west of 
the 241-2-361 Settling Tank 
and direccly north of the 
216-Z-12 Crib. 

This valve pie is adjacent to 
the remain of the 
201-C Building and southeast 
of the main canyon area. It is 
located wicllin the 200-E-4 1 
surface stabilized area. 

The waste line leak was 
adjacent to the east side of the 
201-C Building. 

Thi release occur::red at an 
underground waste Jjne 
located east of the _o 1-C 
Building, adjacent to the east 
Hot Serniworks facility 
fen~-e. The fence no longer 
el\iSts. 

Datesof ,. 
Opemlion . 

i!, 

Unknown 

NIA 

1951-
1986 or 
1952 to 
1963 

not 
specified 

not 
specified 

Associated Facilities or 
Structm:es 

- .,. 
As ociared wi th the 241-2-361 
Senling Tank, 216-Z-I, 16-Z-2. 
2 16-Z-3. 216--Z- lA. 216-2-12, and 
1 16-2-18. 

Asscx.-iated with 216-2-361 , 
2 16-Z-12. and 200-W-58. 

Associated srrucrures include the 
201-C Building, valves, transfer 
lines. the 244-CR Vault. C Tank 
l'o.rm. and the 241 -CX-70 Tank . 
Also associated with -00-E-41 
Stabilized Area. 

The s ite is associated with 
200-E-41. 

llte site is associated wich 
200-E-41. 

- ... 

Gflieral Description 

' ' ., 

:,. 

The 2 Plant fenced exclusion area is covered with gravel. The 
concrete lid of the divei:sion box is vi.ible above ground. The.uni t 
is buried to a depth of 2. 7 m (9 ft) , and its upper surface ( a thick 
concrete lid) is slightly above ground level. 

The structure is buried with its concrete lid slightly above ground 
level. The Z Plant fenced exclusion area is covered with gravel. 

The site is a sealed. concrete-filled. venically configured, 
stainless-steel cylinder that is buried beneath the ash barrier thar 
was placed ovcrthe decommissioned 201--C Pruces Building (see 
200-E-4 l . The surface-stabilized area i posted with URM area 
signs. The valve pit is not eparately marked or posted. 

HW-52860 scares rhar Teflon flange gaskers on the SS 
underground waste line from 201-C m the C Tank: l'am1 developed 
leaks. The leaks caused the underground area next to the cast side 
of the20L-C Building and an underground area near the e:ist 
facility fence to becom • contaminated (see 200-E-57). Radiation 
readings in 1957 were greater than 100 rad/hat a depth of 3.66 m 
(12 ft) adjacent 10 the _Q 1--C :Building and near rhe fence. The 
underground waste line was abandoned. and bypass sections were 
installed. New sections of pipeline were installed soulh of the 
leaking sections. The area adjacent to the 201-C Building has been 
surface stabilized with fly ash. The smbilized area ha.~ been given 
the: itecode200-E-4I andispostedasa URM. The release site i 
not separately marked or posted and may be combined with 
200-E-4 l. \\'hen the facility was operating. the area was enclosed 
in a fence. As---cond fence, attached to the 20L-C Building. 
formed areas known as the ~A" Court Yard and ''C" Court Yard. 

HW-52860 states that Teflon llanges on the - cm (2-in.) SS 
underground waste !in• from 201--C to the C Tank Farm leaked and 
caused the soil beneath the line lO become contaminated. One 
leaking flange was located near tht: Hot Semi works Facility fence. 
The sketchannched to HW-52860 indicares an underground 
contaminated area measuring 9 m (30 ft) long. RadiologicaJ 
readings in 1957 ranged fro m 6 rad/hat a depth of 0.3 m ( I ft to 
grearerthan JOO rad/har a deprh of 4..5 m (15 ft) at this locati.on. 
The document tates that the line also leaked in an area adjacen t 10 

the east side of the 201-C Building (see 200-E-56). The 
underground waste line was abandoned. and bypass sections were 
installed. ew sections of pipeline were installed south of che 
leaking sections. The :u:ea around the Hot Semi works Fnciliry has 
been surface stabilized with fly ash. The stabi lized ru:ea is known 
as 200-E-41 and is posted with URM igns . This release ite i not 
separately marked or posted and may be combined with 2()()..E-4 l. 
When the facility was operating, the area was enclosed in a fence. 
A second fence. attached to the 210-C Building. funned areas 
known as "A tt Courr Y anl and "C" Coun Y anL 

.. 
Site Type 

"ii 

Valve Pit 

Valve Pit 

Valve Pit 

Unplanned 
Release 

nplanned 
Release 

.­
' 
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Table D-2. Waste Information Data System Summary 
for 200-IS- l Operable Unit Pipeline Systems. (14 Pages) 

Associliled OPR 
Waste itefs) 

·-• 
none 

none 

none 

-00-E-.57 

200-E-56 

Site. < 

Dimensions/. 
Arcu 

=:;i 

not availuble 

not a vaiiable 

not available 

not available 

area 9 m 
(30 ft) long 

~ [ ~ 
Contaminant . Inventory/Volume 

Released .. .. 
not available 

not available 

Diversion box may conrain 
about 23 kg (50 lb) of lead 
shielding. 

nor available 

not available 

D-24 

!! 

.Radiation 
Sw::vey/Soil 
Sampling . 

fuf:unnatfoo 

none 

1976: 5000 
dpmat 17 ft 
bgs found 
when drilled 
two wells near 
the crib 
pipelines and 
Di version Box 

none 

Maximum 
contamination 
levels in 1957 
were greater 
than I 00 rad/h 
at a depth of 
~.66 m (12 ft). 
Some 
conraminated 
soil was 
removed when 
the bypas 
pipelines were 
installed. 

Maximum 
contamination 
levels i.n I 957 
were greater 
than I 00 rad/h 
at a depth of 
4.5 m /15 ft). 
Some 
contaminated 
soil was 
removed when 
the bypuss 
pipelines were 
installed. 

' 

' I 



. 

Cnunt Site'Coile 

75 200-E-135 

76 200-W-9 

77 200-W-l.5 

78 UPR-200-E-79 

; 

. -
Site 

200-E-135, 
Conramination Area South 
ofC Tank Fann 

200-W-9. 
Project W29I Excavation 
VCP Contamination 

200-W-15. 
S-Plant Project W-087 
Hexone Discovery 

UPR-200-E-79. 
UN-216-E-7, 
242-8 10 207-8 Line Break 
UN-200-E-79 

Location 

The ite i located . outb of 
7"' Street and southwest of the 
CTankFarm. 

The sire is located in the 
200 West Area. near the 
southeast comer of the 
-21 -T Building. It is 42 m 
(138 ft) north of13nl Street. 

The sire is located -18 m 
(59 ft southwest of die 
outhwest comer of REDOX 

(202-S). 

The area where the release 
occurred is delineated by 
ligh.t-duty posts and chain 
measuring approximately 
7.6 m ('.!5 ft) wide and 61 m 
(200 ft) long. It is posted 
with URM area signs. 

Dates of 
Operafion 

DOI 

specified 

1994 

not 
specified 

1953 

;<Ii 

A~Yl cmtiesOr 1. 

Stnictm:es·' 

One direct-buried 12-in. cooling 
water pipeline is known to be in 
area: orher sources are likely. 

The 25 cm ( 10-in.) VCP carried 
chemical sewer effluent from 
_91-T. 222-T. and 224-T to the 
216-T-3 Crib. 

202-S REDOX. :L2-S. and the 
244--S Double-Contained Receiver 
Tank are assoc'iated with the site. 

Tue site is associated with the 
207 • B Building: leaking waste line 
(4-in. cast iron) thar runs from 
242-B to 207-8. 

, GenernJ Description -, , .. '" :,f. 

-: ~: r.s; ~~f!• ~tit' 
,; 
;~ -~ :.~d!- -

An abandoned. aboveground steam pipe is located ins.ide the 
posted area. The DynCorp IS VAC group submitted this CA as a 
Discovery Site because of growing contaminated vegetation. 
Growing contaminated vegetation usually suggests the presence of 
an underground pipeline. The drawings reviewed found one 30 cm 
(12-in.) diamerer ·•oirecr Buried" cool ing water line near where 
one of the _tumbleweeds was found. The line passes through the 
eastern end of the posted CA. It may be a. conuibu1ing soun.-e of 
contamination. However. the large . ize of the posted area 
indicates thnr other sources (currently unknown ) are Hkely. In 
Seprernber 2000. du:ee growing. contaminated tumbleweed were 
found inside the posted area. The maximwn contamination level 
was I 000 c/min above back.ground. All of rhe concaminared weed.~ 
were detached from the ground and removed by the DynCorp 
rsv AC group in September 2000. An ussessmem survey was 
performed in April 2002 and found maximum direct readings of 
5.000 and 100,000 c/min inside the posted area. 1n July 2002, lhe 
area was surface stabilized and downposred to a lJRM. 

An old VCP was uncovered while excavating for the T Plant 
manhol.e MH T-2 for the new waste line from T Plant 10 the 
200 Arew; Treated Effiuent Disposal Facility (Project W-291). 
TI1e pipeline was left in the excavation. The site currently is a 
gravel area with two metal caissons. The area is not marked or 
posted. TI1e Lops of the caissons are labeled MH T- 1 and MH T-2 . 
The contamination was found on October I l. 1994. The old VCP 
is asswned Lo be a 222-T chemical sewer. 

In June 1995. while excavating pipe trench for Project W-087 (new 
rransfer lines from 222-S 10 the 244-S Double-Con1ained Re eiver 
Tank). a dmx 4.6 cm (3-in.) thick layer of soil was noted at about 
0.6 m (2 ft) dept11. It was detennined to be hexane and surfactanrs, 
The hexone_ soil was s tockpiled and returned to the excavation afu.'T 
the pipe was installed in the trench. The pipe trench where the 
hexane soil was found has been backfilled to grade wi.th soil 
originally removed from the excavation. Hexone-conraminated 
soil also was put back inro the exc:ivation, Currently there is no 
visual evidence of I his e.'lcavation on the surface. The area is now 
under asphalt It is not marked or posted. Hexane was used in the 
adjacent facility (20--S REDOX). 

In Jun.e 1953. five leaks were discovered in the was1e line that runs 
from 242-8 to 207-B. Contamination levels up 10 _,500 c/min 
were measured at rhe points of emission of water from the ground. 
The area where the release occurred is delineated. 

Sitt.Type 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Release 

Unplanned 
Rele.1Se 
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Table D-2. Waste Information Data System Summary 
for 200-IS-l Operable Unit Pipeline Systems. (14 Pages) 

Associated UPR 
Waste Site(s) 

none 

none 

none 

none 

',. . 
Site" ;, •\ 

Dimensions/ ~ 

Contaminant-' 
Inve~tory/Volmne 

Released Area , 

l02.4x50 m 
(336 X ]64 ft): 

irregular 

1.83 X J.52 m 
(6 x5 fr) 

l'.!.19 x 2.44 m 
(40 X 8 ft) 

6 1 x7.6m 
('.!OOx 25 ft) 

nor available 

not available 

not available 

Release consisted of IO Ci 
of mixed fission products 
from the pipeline. 

D-25 

Radiation 
Survey/Soil 
Sampling 

Tof'ormation. 

April 2002: 
ma..._imum 
direct readings 
up LO I 00.000 
cpm. 

1994 rad 
survey rcponed 
3000dpm 
beta/gamma on 
100 c?m: 
(15 .5 in2

) 

smear, 
5.500 dpm 
direc1 reading. 

none 

none 



Count SiteCode ' 

79 UPR-200--W-14 

80 UPR-200-W-99 

UPR-200-W-14, 
Wrute Line Leak at 242-T 
Evaporator. 
UN-200-W-14 

UPR--00-W-99. 
U -216-W-7, 
241 - 153-TX Diversion Box 
Contamination Spread. 
UN-200-W-99 

The 1952 release occurred in 
an underground pipeline. 
cau ing water to be observed 
on !he surface. east of the 
TY Tanlc Farm. Thee:tact 
location was not documented. 
The mapping coordinates 
have been estimated. 

The release site is located east 
of the TX Tank Fann. 
extending apprnltimately 69 
10 91 m (7 to LOO yd) east of 
Camden A venue. 

Teflon is a trademark ofE.L du Poat de Nemours and Company, Wilmington. Delaware. 
H-2-44511 Series. Area Map -200 W<!.rt Area Facilities. 

CA 
cpm 

HW-52860. S1andbv Stacus Repon Hot Semiworks Facilirv. dpm 

'Da:tes ~C 
Operation 

1952 

1966 

= 

J\ssociated Facilities or 
Structures 

The rele:t5e is associated with !he 
242-T Evapor<11or. 207-T Basin, 
and 200-W-78. 

A.srnciated with rhe 241-TX-15 
Diversion Box and Camden 
Avenue 

Coma.mi.nation Area. 

HW-60807. Unconfuud Undergmund Radioactive Was1e .and Conraminariort ill tire 
200 Areas - I 959. 

DynCorp = 

countS per minme. 
disintegrations per minute. 
DynCorp Tri-Cities Services. Inc. 
Hot Semiworks Valve PiL HSVP = 

In October 1952. a sre:imcoil in the 242-T Waste EvnporatorTank 
caused ground contamination along the sw:fuc.i: above the leaking cast­
iron pipe thar cnrries cooling water and srcam condensrue from the 
Wasre EvaporarorBuildingto !he 207-T Retention Basin. Toe site is 
described as rhe surface above the waste line berween the 
242-T Evaporator and the 2CJ7-T Retentfon Basin. H-2-44511 shows a 
cast-iron pipeline connectinglhe evaporaror with the retention !Yasin. 
The pipeline =ricd steam conden.,;are from the building to th.e basin. 
The line runs north to south nlon!!thee:ist ide of the TY Tank.Fann, 
parallel to an encased W:l.'>1e ~fer line. The release site is not 
specifically marl;:ed or posted. However. several areas of 
conraminatioa were identified aloog the cast side and northeast of the 
TXffY Tank Farms in 2000 and 2001 by ihe DynCorp ISVAC group 

ite ode 200-W-78). The areas were stabilized with clerui din and 
posted as a URM area Bec.iuse the exact. location of this 1952 UPR is 
no1: documemcd, itis possible that one of the areas stabilized in 2001 is 
in the same location as the l952 line leak. The mapping coordinates 
for the l 952 line leak have been estil11D.led from the limited infonnation 
proviclcd. HW-60807. written in l 959, Slares .thar the area wns pa;ted 
at inrervals with. Underground Contamination signs. The docum:nr 
provided a hand-drawn sketch of the 200 West Area with a dot 
indicating UPR locations. This release is indicated on 1he sketch as 
being locaced e:lSt of the TY Tank Farm. buri1 cannOl be precisely 
located from lfus sketch. The coordinates for this UPR have been 
es-tlmared. In 1999. 2000. and 2001. the DynCotp ISVAC group 
auempred to muk all underground lines in !he 200 East and 200 West 
Arca. During 1heir activities, many areas of conmmination were 
identified above the underground lines beingmad."ed. 1l1e CAs were 
posted and later stabilized nnd changed to URMs. It is po~blc that 
one of these areas is in the same location as this l 952 release. The leak 
in the line was icpai,red in 1952. and the contruninared rueas were 
covered with about a f00t of clean soil and gravel. 

UPR-200-W-99 occurred on September 21, 1966. Two plumes of 
airborne contamination from the 24 I-TX-153 Diversio11 Box floated 
nonhe:lst and southeast The releases comamina.red the ground wid 
road on both ides of Camden Avenue. The toral length of 
conraminmi.on was identified to be 228 m (750 ft) north and south 
along Camden venue. The contamination extended a maximum of 
91 m (300 ft) =t of Dmden A venue. TI1e maximum contamination 
found was 700 mrem/h. The= on the e:t5t of Camden A venue, east 
of the TX Tank Farm. was labilil'.t!d with soil and !!r!ISS. It i.'i marked 
with URM signs. In 1966. the road conuunination ;_,as covered with a 
new tllr ma1. and the sides of the road were fixed with tar. The area on 
the west side of Camden A venue, adjacent to the tank farm fence. was 
c.-overed with gravel. bm was recomamin:ued by-windblown 
particulares from the TX Tarilc Farm in 1993. In 200l. !his are.'.!. was no 
longer m:uked or posted. In 1976.. a road grader was used on the soil 
ease of Camden Avenue to push the contamination inro windrows. Test 
plor.s in chis area revealed a thin layer of Sr-90 particles present. llie 
area east of Cmnck.'ll A venue was surface stabilized in 1990 with clean 
backfill and gra:is. lbis area is uooonded with URM signs and is 
rnainmined by Bechtel Hanford. Inc. 

-Site Type 

Unplanned 
Rel=e 

Unplanned ' 
Release 

ISVAC = 
MH = 

Integrated Soil, Vegetation. and Animal Control. 
manhole. 

/A = 
PUREX 
REDOX = 

not applicable. 
Plutonium-Uranium Extraction Plant. 
Reduction-O:tidation Plant 

UvtUST = lnacrive Miscellaneous Underground Storage Tank. ss = stainless steel. 
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Table D-2. Waste Information Data System Summary 
for 200-IS-l Operable Unit Pipeline Systems. (14 Page ) 

none 

none 

NH 
UPR 
URM 
VCP 
WIDS 

not available 

228.6 x 
91.44 m 
(7 0 X 300 ft); 
stabilized area 
measures 
approximately 
228 x44 m. 

·~ . Contaminant 
ln~entory/Volume 

Relessed 

nor availabl.e 

Airborne pamcles 
containing approximately 
I Ci Sr-90. with m:iximum 
readings up to 700 mmd/h. 

= umnyl nitrate hexahydrate. 
= unplanned rcle:i.sc. 
= Underground Radioactive Material (area). 

vitrified clay pipeline. 
= Waste lnfonnarion Daw System database. 
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