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1.0 INTRODUCTION 

This document coordinates a Resource Conservation and Recovery Act (RCRA) facility investigation 
and corrective measures study (RFI/CMS) work plan for the 200-BP-11 Operable Unit and a RCRA 
closure/postclosure plan for the 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 Ditch 
treatment, storage, and/or disposal (TSD) units . The 200-BP-11 Operable Unit, which includes these 
three TSD units, is a source operable unit located on the east side of the B Plant Source Aggregate 
Area in the 200 East Area of the Hanford Site (Figures 1-1 and 1-2). The operable unit lies just east 
of the 200 East Area perimeter fence and encompasses approximately 507 hectares (1 ,252 acres) . 

Source operable units include waste management units that are potential sources of radioactive and/or 
dangerous substance contamination. Source waste management units are categorized in the Hanford 
Federal Facility Agreement and Consent Order (Tri-Party Agreement, Ecology et al. 1994) as either 
RCRA TSD, RCRA past-practice, or Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) past-practice. Section 3.2 of the Tri-Party Agreement defines a TSD unit as 
"those units which will be permitted (for operation and/or postclosure care) and/or closed, to include 
interim status postclosure care, under the Washington State Dangerous Waste Regulations 
(Washington Administrative Code [WAC] Chapter 173-303) and the applicable provisions of the 
Hazardous Solid Waste Amendment (HSWA)." Section 3.3 of the Tri-Party Agreement defines a 
past-practice unit as "a waste management unit where wastes or substances (intentionally or 
unintentionally) have been disposed and that is not subject to regulation as a TSD unit." As listed 
below and in the Tri-Party Agreement (Appendix C), the 200-BP-11 Operable Unit contains eight 
RCRA past-practice and seven RCRA TSD waste management units. Furthermore, the RCRA TSD 
waste management units are grouped into four individual RCRA TSO units via the Hanford Facility 
Part A Permit as shown below . 

RCRA Past-Practice 
Waste Management Units 

216-B-2-1 Ditch 
216-B-2-2 Ditch 
216-B-2-3 Ditch 
216-B-3-1 Ditch 
216-B-3-2 Ditch 
216-E-28 Contingency Pond 
UN-200-E-14 Unplanned Release 
UN-200PE-92 Unplanned Release 

RCRA TSD Units and 
Waste Management Units 

216-B-63 Trench TSD Unit 
216-B-63 Trench 

216-A-29 Ditch TSD Unit 
216-A-29 Ditch 

216-B-3 Main Pond TSD Unit 
216-B-3 Main Pond 
216-B-3-3 Ditch 

216-B-3 Expansion Ponds TSD Unit 
216-B-3A Expansion Pond 
216-B-3B Expansion Pond 
216-B-3C Expansion Pond 

As discussed in Section 5.5 of the Tri-Party Agreement, "in some cases, TSD units are closely 
associated with past-practice units at the Hanford Site, either geographically or through similar 
processes and waste streams. A procedure to coordinate the TSO units closure or permitting activity 
with the past-practice investigation and remediation activity is necessary to prevent overlap and 

1-1 
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duplication of work, thereby economically and efficiently addressing the contamination." This is 
exactly the driving force behind this work/closure plan because the past-practice units are directly 
related to the TSO units based on geographical location and the waste streams received. 

The primary purpos·e of the 200-BP-11 Operable Unit facility investigation will be to assess the extent 
of radionuclide and dangerous waste constituents in the soil beneath these units . However, because 
the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds are anticipated to be clean closed (i.e., no 
dangerous waste) in 1995 per the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a), these 
units will be assessed for radionuclide contamination only. Additionally, the groundwater beneath the 
operable unit is currently planned to be addressed by the 200-BP-5 and 200-PO-1 groundwater 
operable unit (Figure 1-2) work plans and therefore will not be covered under this work/closure plan. 

All work conducted under this work/closure plan will conform to the conditions set forth in the 
Tri-Party Agreement and its amendments, signed by the State of Washington Department of Ecology 
(Ecology), the U.S. Environmental Protection Agency (EPA), and the U.S. Department of Energy 
(DOE). Section 7.4.2 of the Tri-Party Agreement states that for RCRA past-practice units, "each RPI 
will address all units within a specific operable unit, as identified in the RPI/CMS work plan. The 
RPI/CMS work plan will be functionally equivalent to a RI/FS (remedial investigation/feasibility 
study under CERCLA) work plan." In accordance with the Tri-Party Agreement, the RPI/CMS 
portions of this work/closure plan will be "functionally equivalent" to a remedial 
investigation/feasibility study (RI/FS) work plan. The major difference between the RPI/CMS 
process and the RI/FS process is the terminology used to describe the steps leading to 
remedial/corrective actions , and these differences will be discussed further in the following section. 

The relevant guidance documents that have been consulted to ensure fulfillment of the RFI/CMS 
requirements of this work/ closure plan include those listed below. Additionally, WAC 173-303 has 
been consulted to ensure fulfillment of the RCRA requirements for closure/postclosure of the TSO 
units . 

• Interim Final RCRA Facility Investigation Guidance, Volume 1 of IV, "Development of an 
RPI Work Plan and General Considerations for RCRA Facility Investigations" (EPA 1989a) 

• Data Quality Objectives for Remedial Response Activities-Development Process (EPA 1987) 

. • Hanford Facility RCRA Permit, Dangerous Waste Portion and HSW A Portion of the RCRA 
Permit for the Treatment, Storage, and Disposal of Dangerous Waste, Permit Number: 
WA7890008967 (Ecology 1994b) 

• Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans (EPA 
1983a) 

• RCRA Corrective Action Plan (Final) (EPA 1994a) 

• RCRA Corrective Action and CERCLA Remedial Action Reference Guide (DOE-EH 1994) 

• Data Quality Objectives Process for Superjund, Interim Final Guidance (EPA 1993) 

• Hanford Site Risk Assessment Methodology (DOE-RL 1995). 
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l The remainder of this chapter discusses issues influencing the coordination of a RCRA TSO 
~ closure/postclosure plan with a RCRA past-practice work plan, supporting documents, objectives, and 
3 organization of the work/closure plan. 
4 
5 
6 1.1 RCRA PAST-PRACTICE WORK PLAN AND RCRA TSD 
7 CLOSURE/POSTCLOSURE PLAN COORDINATION 
8 
9 As mentioned above, the Tri-Party Agreement requires a procedure to coordinate TSO unit closure or 

10 permitting activities with the past-practice investigation and remediation activity to prevent overlap 
11 and duplication of work, thereby economically and efficiently addressing the contamination. This 
12 work/closure plan will achieve this coordination; however, the process involves resolving several 
13 issues prior to formulating the strategy for the corrective measures study (CMS). These issues 
14 include terminology, document format, and sampling strategy, and are discussed further in the 
15 following sections. 
16 
17 
18 1.1.1 Terminology 
19 
20 Table 1-1 lists the terminology related to corrective/remedial actions for RCRA past-practice, RCRA 
21 TSO, and CERCLA past-practice waste management units. This document will employ the 
22 terminology for RCRA past-practice waste management units. It should be recognized that RCRA 
23 closure/postclosure plans do not currently utilize nomenclature for the many phases of the corrective 
24 investigation process. For example, closure/postclosure plans do not refer to the characterization 

activities as a RCRA facility investigation (RFI). Additionally, RCRA closure/postclosure plans do 
__ , not currently employ terminology such as CMS, interim corrective measures (ICMs), or corrective 
27 measures implementation (CMI). 
28 
29 The terminology and acronyms listed in the RCRA past-practice column of Table 1-1 will be used 
30 frequently throughout this document and therefore should be well understood with respect to their 
31 applicability to a closure/postclosure plan. 
32 
33 
34 1.1.2 Document Format 
35 
36 The document formats for a 200-BP-11 Operable Unit RFI/CMS work plan and a 216-B-3 Main 
37 Pond, 216-B-63 Trench, or 216-A-29 Ditch RCRA TSO closure/postclosure plan would be 
38 considerably different, and it is the purpose of this section to discuss these differences and how they 
39 will be resolved. 
40 
41 A 216-B-3 Main Pond, 216-B-63 Trench, or 216-A-29 Ditch RCRA TSO closure/postclosure plan 
42 would be a single document describinb all the anticipated closure/postclosure activities (e.g., sampling 
43 and analysis, excavations, removal, decontamination, and administrative clean closure) for the TSO 
44 unit based on process knowledge. The closure/postclosure plan would also include closure/ 
45 postclosure contingencies in case the anticipated closure scenario could not be fully implemented. 
46 The major dilemma with this type of format is that the document is written prior to soil sampling and 
47 data evaluation, presumes closure activities in the absence of data, and must be revised after the 
· g analytical data have been evaluated. In the revision, comparisons are made between the 
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concentrations of the potential constituents of concern and their respective cleanup standards, and the 
document is modified to fit a closure/postclosure scenario based on the real data. 

On the other hand, the RFI/CMS process for RCRA past-practice units utilizes multiple documents to 
plan sampling and analysis, evaluate data, study alternatives, and finally reach corrective measure 
implementation for the operable unit. The documents of the RFI/CMS process include a work plan, 
facility investigation report, CMS, and an ICM plan. A dilemma with this format is that the many 
documents have different numbers and must therefore be cross referenced throughout the RFI/CMS 
process. 

This work/closure plan will employ a format similar to the past-practice format, but will utilize a 
"volumed" approach. That is, future related documents (e.g., facility investigation report) will 
maintain the same document number but will have a different volume number. This format will 
fulfill the current requirements for both the RCRA past-practice RFI/CMS work plan and the RCRA 
TSO closure/postclosure plan. Table 1-1 provides a correlation between the sections of a 
closure/postclosure plan and the RCRA past-practice documents. Also, because the CERCLA (RI/FS) 
process is widely used at the Hanford Site, a correlation to CERCLA past-practice documents is 
provided in Table 1-1. Additionally, Table 1-1 provides the volume of this document for which the 
coinciding part(s) of a closure/postclosure plan will appear. Following is the proposed method for 
assembling the volumes of this document. 

• 200-BP-ll Operable Unit RFIICMS and 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 
Ditch Work/Closure Plan, Volume 1, "Facility Investigation and Sampling Strategy" 

• 200-BP-ll Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 
Ditch Work/Closure Plan, Volume 2, "Facility Investigation Report" 

• 200-BP-11 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 
Ditch Work/Closure Plan, Volume 3, "Corrective Measures Study Report and Corrective 
Measures Plan" 

• 200-BP-11 Operable Unit RFIICMS and 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 
Ditch Work/Closure Plan, Volume 4, "Corrective Measures Design Report." 

The schedule in Chapter 6 provides the timeline for the above volumes. Draft A of Volume 1 was 
submitted to the regulators in September 1994 in accordance with Tri-Party Agreement 
Milestone M-13-07. Draft B of Volume 1 will be submitted to the regulators by June 1995 in 
accordance with Tri-Party Agreement Milestone M-20-36. After regulator comments are resolved, 
Volume 1 will be issued to the public for a 30-day review and comment period. Following 
implementation of Volume 1 (i.e., sampling, analysis, and validation), Volumes 2 and 3 will be 
prepared and submitted to Ecology and EPA, but will not be issued to the public for review. After 
approval of the CMS and Corrective Measures Proposed Plan (Volume 3), the Hanford Facility 
RCRA Permit will be modified to incorporate or reference the pertinent material provided in 
Volumes 1, 2, and 3. The public review cycle for Volumes 2 and 3 will be achieved during the 
60-day review and comment period of the draft Hanford Facility RCRA Permit modification. The 
approval of the draft Hanford Facility RCRA Permit modification by the public will be regarded as 
the completion of the closure/postclosure plans for the 216-B-3 Main Pond, 216-B-63 Trench, and 
216-A-29 Ditch TSO units . The corrective measures design report (Volume-4) will be included with 
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1 this work/closure plan to retain the grouping of relevant corrective measures information for the 
2 operable unit and TSD units. 
3 
4 
5 1.1.3 Sampling Strategy 
6 
7 There is a major difference between the sampling approach used at RCRA past-practice and RCRA 
8 TSD waste management units. Past-practice waste management units utilize an analogous site concept 
9 to characterize units . This concept is discussed in the Hanford Past-Practice Strategy (DOE-RL 

10 1991a) and Section 8.3 of the B Plant Source Aggregate Area Management Study Report (DOE-RL 
11 1993b). The basis of the concept is to locate the highest levels of contamination and apply those 
12 levels to analogous (i.e., similar structure and disposal practices) waste sites and evaluate the 
13 feasibility of ICMs for the units, to provide data to support the CMS, and to revise and optimize the 
14 conceptual model as discussed in Section 4.2. 
15 
16 RCRA TSD unit sampling strategies do not employ the analogous site concept. The objective of 
17 RCRA TSD sampling and analysis is to make final, not interim, corrective action decisions. 
18 Therefore, RCRA TSD sampling and analysis is designed to be more extensive to support these final 
19 decisions . 
20 
21 This work/closure plan proposes a sampling strategy that will fulfill both the past-practice and TSD 
22 unit sampling needs. The sampling approach will provide a fairly rigorous sampling design on the 
23 TSD portions of the operable unit and a somewhat less-stringent faeility [.Ii.ffl investigation on the 
24 past-practice waste units . In both cases, the sampling events are targeted .. towards finding the highest 

5 levels of contamination based on process knowledge and field-screening instruments. However, the 
_6 sampling approach for TSD units will strive to provide a more complete representation of site 
27 conditions, not just contaminant maximums. Additionally, the data quality objectives (DQOs) and 
28 sampling strategy discussed in Chapters 4 and 5, respectively, are targeted towards making final 
29 corrective measure decisions for the 200-BP-11 Operable Unit, including the 216-B-3 Main Pond, 
30 216-B-63 Trench, and 216-A-29 TSD units. 
31 
32 
33 1.2 SUPPORTING DOCUMENTS 
34 
35 The primary supporting documents for this work/closure plan are the B Plant Source Aggregate Area 
36 Management Study Report (DOE-RL 1993b) and the 216-B-3 Expansion Ponds Closure Plan 
37 (DOE-RL 1994a). Additionally, the PUREX Source Aggregate Area Management Study Report 
38 (DOE-RL 1993d) was utilized to acquire information regarding the 216-A-29 Ditch and to further 
39 assess potential contaminants of concern for the operable unit. Detailed information regarding source 
40 data, background information, physical setting, known and suspected contamination, conceptual 
41 models, and past-practice strategies is provided in these documents and will be summarized in the 
42 following chapters. A health and safety plan is provided in Appendix A, and a project management 
43 plan is provided in Appendix B. These five supporting documents are referenced throughout this 
44 document to moderate text and create a concise work/closure plan. 
45 
46 The B Plant Source Aggregate Area Management Study (AAMS) Report compiled and evaluated 
47 existing data and information to support the Hanford Past-Practice Strategy (DOE-RL 1991a) 
· g decision-making process. A primary task in this process was to assess each waste management unit 
~ and unplanned release within the aggregate area to determine the most expeditious path for corrective 
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1 action within the statutory requirements of CERCLA (of course, this work/closure plan must ensure 
2 that these statutory requirements also fall within the requirements of WAC 173-303 for RCRA TSO 
3 units and RCRA corrective action for RCRA past-practice units). A data evaluation process has been 
4 established that uses the existing data to develop preliminary recommendations on the appropriate 
5 remediation process path for each waste management unit. This data evaluation process is a 
6 refinement of the Hanford Past-Practice Strategy (Figure 1-3) and establishes criteria for selecting 
7 appropriate Hanford past-practice strategy paths (expedited response actions [ERAs], ICMs, limited 
8 field investigations (LFis), and final remedy selection) for individual waste management units and 
9 unplanned releases within the 200 Areas. 

10 
11 The 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a) provides the closure strategy for the 
12 216-B-3 Expansion Ponds TSO unit, which includes the 216-B-3A, 216-B-3B, and 216-B-3C 
13 Expansion Ponds. In support of closure of the expansion ponds, a significant number of surface and 
14 subsurface samples were taken from these waste management units. The samples were analyzed for 
15 both dangerous waste and radionuclide contaminants. However, it should be noted that these ponds 
16 were assessed for dangerous waste contamination under the authority of RCRA, and that the 
17 radionuclide contamination assessment will not be totally fulfilled until the 200-BP-11 Operable Unit 
18 investigation is complete. The expansion ponds closure plan (DOE-RL 1994a, Appendices C, D, and 
19 E) provides the analytical results from the samples. It is anticipated that clean closure of the 
20 expansion ponds will result from the activities and evaluation associated with the expansion ponds 
21 closure plan. 
22 
23 The Tri-Party Agreement is also a key supporting document. The document was referred to 
24 previously in this chapter with respect to its urgency for coordination of the operable unit RFI/CMS 
25 and TSO investigations . The Tri-Party Agreement also provides the Community Relations Plan for 
26 the Hanford Site. 
27 
28 The EPA maintains authority for CERCLA, and Ecology implements RCRA under the authority of 
29 the state's dangerous waste program (WAC 173-303). Additionally, Ecology has been granted 
30 authority to implement the most recent amendments to RCRA, the HSW A. However, Ecology does 
31 not have authorization to implement the EPA's radioactive mixed waste program. Pursuant to the 
32 Tri-Party Agreement, the 200-BP-11 Operable Unit is subject to RCRA corrective action authority 
33 with Ecology as the lead agency. 
34 
35 
36 1.3 OBJECTIVES AND SCOPE 
37 
38 The purpose of this work/closure plan and attached or referenced supporting project plans is to 
39 establish the objectives, tasks, and schedule for conducting the RFI/CMS for the 200-BP-11 Operable 
40 Unit. The operable unit RFI/CMS will include the facility investigations and closure/postclosure 
41 strategies for the 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 RCRA TSO units. The 
42 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds are anticipated to be clean closed via the 
43 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a) and therefore will not be evaluated for 
44 dangerous waste constituents under the operable unit investigation. However, the expansion ponds 
45 will be further assessed for radionuclide contamination with the operable unit. 
46 
47 The objective of the work/closure plan is to develop a program to investigate the extent of dangerous 
48 and radioactive constituents in the surface and subsurface soils in the 200-BP-11 Operable Unit. The 
49 analytical results provide data to evaluate and implement corrective actions as needed to ensure the 
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protection of human health and the environment in the operable unit. These preliminary corrective 
actions are discussed in Chapter 7 of the B Plant AAMS Report (DOE-RL 1993b) and will be further 
developed and discussed in Volume 3 of this document. The analytical results from the facility 
investigation will also provide data to refine the conceptual model (Section 4.2) and will be the basis 
for the CMS. 

The predominant areas to be evaluated for dangerous and radionuclide constituents are the 216-B-2-l , 
216-B-2-2, and 216-B-2-3 Ditches; the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches; the 216-B-63 
Trench; the 216-A-29 Ditch; and the 216-B-3 Main Pond. As mentioned above, the expansion ponds 
are expected to be clean closed for dangerous waste and will not be further evaluated for dangerous 
waste constituents. However, the 216-B-3A Expansion Pond will be evaluated for radionuclide 
contamination and considered analogous to the 216-B-3B and 216-B-3C Expansion Ponds. 

Note that there are an additional three TSO units in the operable unit that will not be addressed by 
this work/closure plan: the Liquid Effluent Retention Facility (LERF), Effluent Treatment Facility 
(ETF), and Purgewater Storage Tanks (see Plate 1). These units operate individually under the 
Hanford RCRA Facility Part A permit and will be closed at a later date. The Dangerous Waste 
Permit Application (Form 3) for each of these units is provided in Appendix C. 

The remediation and closure goals for the 200-BP-11 Operable Unit are as follows. 

• Clean close the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds via the 216-B-3 
Expansion Ponds Closure Plan (DOE-RL 1994a) in accordance with WAC 173-303. 

• To support closure of the 216-B-3-3 Ditch and 216-B-3 Main Pond TSO unit, discontinue 
effluent discharge to the 216-B-3-3 Ditch and 216-B-3 Main Pond. (This action was 
accomplished in the spring of 1994; see BHI 1995a.) 

• As an interim measure, stabilize (cover with clean soil) the inactive 216-B-63 Trench, 
216-B-3-3 Ditch, and 216-B-3 Main Pond to prevent dispersal of potential radionuclide 
contamination from the surface soil and sediments. (This action was accomplished in 1994; 
see BHI 1995a.) 

• Obtain samples from surface soil, boreholes, and test pits (or auger holes), as discussed in 
Chapters 4 and 5, and analyze the samples to characterize the operable unit (including TSO 
units under investigation) surface and vadose zone for radiological and chemical contaminants. 

• 

• 

• 

• 

Assess the 216-B,·-3 Main Pond, 216-B-63 Trench, and 216-A-29 Ditch TSO units for RCRA 
clean closure (WAC 173-303) after the facility investigation analytical results are evaluated. 
(Clean closure as used in this context means that no dangerous waste or dangerous waste
contaminated soil, structures, or equipment will remain onsite that pose a threat to human 
health or the environment. Clean closure does not include radioactive contamination.) 

Determine RCRA past-practice and RCRA TSO corrective measure requirements (CMRs). 

Perform a risk assessment and prepare a CMS report. 

Propose and implement corrective actions for the operable unit (including the TSO units under 
investigation). 
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1.4 200-BP-11 OPERABLE UNIT WORK/CLOSURE PLAN AND LATER ACTIVITIES 

Figure 1-4 depicts the steps that will lead toward corrective action of the waste management units at 
the Hanford Site according to the Hanford Past-Practice Strategy (DOE-RL 1991a). The process is 
shown commencing. with the AAMS report and finishing with the implementation of corrective 
actions. The following discussion describes each step. 

(1) The remediation process is shown beginning with the AAMS report. The AAMS report 
includes the analysis of existing data, a preliminary conceptual model, identification of data 
needs, and evaluation of data adequacy. Therefore, the AAMS report fulfills the historical 
search (RCRA facility assessment) needed for the operable unit. From the data collection and 
evaluation, the AAMS report makes recommendations for ERAs, ICMs (or interim remedial 
measures), and final remedy selection paths. In cases where there are inadequate data, a 
facility investigation is recommended so that a determination for an ICM or final corrective 
measure (final remedy) selection can be made. This is the pathway identified for the 
200-BP-11 Operable Unit. 

Figure 1-4 shows the decision point where the determination is made of the sufficiency of data 
for a corrective measure (or ICM). In the AAMS report process, this determination was 
made for certain waste management units. Obtaining the necessary information to make this 
determination is the subject of this 200-BP-11 Operable Unit RFIICMS and 216-B-3 Main 
Pond, 216-B-63 Trench, and 216-A-29 Ditch Work/Closure Plan, Volume 1. 

(2) RFI/CMS Worlc/Closure Plan 

The purpose of the RFI/CMS work/closure plan is to provide the rationale and direction for 
collecting information at waste management units designated for characterization of dangerous 
and radioactive waste. As will be described in later sections of this work/closure plan, 
strategies are developed for acquiring data at representative (analogous) waste management 
units that are suspected to contain higher levels of contamination than other waste 
management units. These strategies will support the refinement of the conceptual model 
(Section 4.2) for the operable unit and the CMS, which should lead to corrective measure and 
closure activity decisions for the entire operable unit 

A DQO process was performed for the operable unit (see Section 4.2) including the 216-B-3-3 
Ditch/216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 Ditch RCRA TSO units. During 
the process, several agreements were reached among Ecology, EPA, the DOE, Richland 
Operations Office (DOE-RL), and the Environmental Restoration Contractor (ERC) with 
respect to the facility investigation, and these agreements are provided in Appendix D. These 
agreements are incorporated into this work/closure plan and are intended to provide sufficient 
data to make interim and/or final corrective measure decisions for the operable unit. 

(3) Facility Investigation 

The primary goals of the facility investigation described in this work/closure plan are to 
sufficiently define and quantify the conceptual model with respect to the dangerous and 
radioactive waste distribution throughout the operable unit, and to provide data sufficiency 
such that a CMS can be performed and implemented for both the RCRA past-practice and 
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RCRA TSO waste management units. This will involve identifying maximum chemical and 
radioactive contaminant concentrations, vertical distributions and, to a lesser extent, horizontal 
distributions. 

Risk-Based Cleanup Standards 

The RCRA past-practice RFI/CMS and RCRA TSO closure processes employ risk-based 
cleanup standards for the CMS and closure evaluation, respectively. The risk-based cleanup 
standards for RCRA dangerous waste are discussed in WAC 173-340, "The Model Toxics 
Control Act Cleanup Regulation" (Ecology 1994c). Radionuclide risk-based cleanup 
standards are discussed in the Hanford Site Risk Assessment Methodology (DOE-RL 1995). 

There are two cleanup standards to consider for the 200-BP-11 Operable Unit waste 
management units: residential and industrial. Both residential and industrial cleanup 
standards are listed in Appendix D (DQO Agreements) for the 200-BP-11 potential dangerous 
and radioactive contaminants of concern. Since the future land use of the operable unit is 
assumed to be "industrial" (see assumptions in Appendix D), dangerous and radioactive 
contaminant concentrations below industrial cleanup standards may lead to a "no action" 
corrective measure decision. If dangerous waste concentrations are below residential cleanup 
standards, clean closure of the RCRA TSO units may be pursued. In any case, these types of 
decisions will be further developed and explained during the CMS . 

Corrective Measures Study and Corrective Measures· Plan 

After the evaluation of analytical data from the facility investigation, a CMS will be 
conducted to identify suitable corrective measure alternatives for each waste management unit 
or group of similar waste management units. The CMS is conducted to provide a 
comprehensive evaluation of the corrective measure/closure alternatives. The CMS concludes 
with a report describing the feasibility of the alternatives and a Corrective Measures Plan 
(CMP) that will outline the corrective actions to be taken at the 200-BP-11 Operable Unit. . 
These corrective actions will include closure and postclosure actions for the RCRA TSO units . 
The CMS report and CMP will progress through a DOE and regulator review and comment 
cycle, after which it will be incorporated into the Hanford Facility RCRA Permit. 

Hanford Facility RCRA Permit Modification 

The Hanford Facility RCRA Permit (Ecology 1994b) is the legal document describing the 
context and plan for implementing the corrective measure(s), closure, and postclosure actions 
to be taken at the RCRA past-practice and RCRA TSO units within the 200-BP-11 Operable 
Unit. A draft permit modification will be prepared to incorporate the "agreed-to" corrective 
measure, closure, and postclosure actions outlined within the CMS report and CMP. The 
permit will be officially revised after review, comment, and acceptance of the draft permit 
modification by the public. 

Corrective Measures Implementation 

The purpose of the corrective measures implementation (CMn portion of the RCRA 
corrective action process is to design, construct, operate, maintain, and monitor the 
performance of the corrective measure(s) indicated in the Hanford Facility RCRA Permit 
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1 (Ecology 1994b). The implementation process will include preparation of preliminary and 
2 final design documents and other supporting plans. The scope of work necessary to 
3 implement the 200-BP-11 Operable Unit corrective measures will be further developed during 
4 the CMS and CMP. 
5 
6 
7 1.5 ORGANIZATION OF THE WORK/CLOSURE PLAN 
8 
9 Volume 1 of this work/closure plan is composed of seven chapters, including this introduction. 

10 
11 Chapters 2 and 3 predominately swnmarize, or refer to, information provided in the B Plant AAMS 
12 Report (DOE-RL 1993b) and the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a). 
13 Chapter 2 provides the 200-BP-11 Operable Unit history and description, including topics such as 
14 physical characteristics, clean closure of expansion ponds; and interim stabilization activities. 
15 Chapter 3 provides an initial evaluation (which primarily discusses known and suspected 
16 contamination) and potential CMRs and identifies preliminary corrective measure objectives. 
17 Chapter 4 provides the work plan rationale including DQOs. Chapter 5 provides the RFI/CMS tasks. 
18 Key topics include the faoility Di.la investigation, the work breakdown structure, ICMs and 
19 implementation, and the CMS ·report. Chapter 6 presents the project schedule for the work/closure 
20 plan activities, and Chapter 7 lists the references. Appendix A contains the Health and Safety Plan, 
21 Appendix B contains the Program Management Plan, and Appendix C contains the RCRA TSO Form 
22 3's for the Hanford Site Part A Permit. Appendix D contains the DQO agreements, Appendix E 
23 contains the Quality Assurance Project Plan (QAPjP), and Appendix F contains the Information 
24 Management Overview. 
25 
26 
27 .1.6 QUALITY ASSURANCE 
28 
29 The 200-BP-11 Operable Unit RFIICMS and 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 
30 Ditch Work/Closure Plan and its supporting project plans have been developed to meet specific EPA 
31 and Washington State guidelines for format and structure, within the overall quality assurance (QA) 
32 program structure mandated by DOE-RL for all activities at the Hanford Site. These DOE mandates 
33 include DOE Order 5700.6C, Quality Assurance (DOE 1991), and other QA guidance documents as 
34 applicable, e.g., the Hanford Analytical Services Quality Assurance Plan (HASQAP) (DOE-RL 
35 1994b). The 200-BP-11 Operable Unit QAPjP (Appendix E) supports the field sampling program 
36 described in the RFI/CMS Tasks (Chapter 5). It defines the specific means that will be used to 
37 ensure that the sampling and analytical data obtained as part of the facility investigation will 
38 effectively support the purposes of the investigation. As required by the Bechtel Hanford, Inc. (BHn 
39 Quality Management Plan (BHI 1994b) for RFI/CMS activities and the Tri-Party Agreement (Ecology 
40 et al. 1994), the structure and content of the QAPjP are based on Interim Guidelines and 
41 Specifications for Preparing Quality Assurance Project Plans (EPA 1983a). Where required, the 
42 QAPjP invokes appropriate procedural controls selected from those listed in the BHI Quality 
43 Management Plan (BHI 1994b) for RFI/CMS activities or developed to accommodate the unique 
44 needs of this investigation. 
45 
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Table 1-1. The Correlation Between RCRA TSO, RCRA Past-Practice, and CERCLA Past-Practice 
Processes and Tenninology. (sheet 1 of 2) 

RCRA TSD Closure/ 
RCRA Past-Practice CERCLA Past-Practice 

Objective Postclosure Plan Sections and 
Work Plan Work Plan 

Titles• 

1. Identify Releases Hanford RCRA Facility Pan A RCRA Facility Preliminary 
Needing Further Permit (Form 3's) Assessment (RFA)h Assessment/Site 
Investigationb Investigation (P A/Sl)b 

2. Characterize Nature, Section 2.0, "Facility RCRA Facility Remedial Investigation 
Extent, and Rate of Description and Location Investigation (RFl)b (Rl)b 
Releaseb Information;" Section 3.0, 

"Process Information;" 
Section 4.0, "Waste 
Characteristics" 

3. Further Characterize Section 3.0, "Process Facility Investigation Limited Field Investigation 
Contaminant Information;" Section 4.0, and Sampling Strategy (LFI) and Sampling 
Constituents and "Waste Characteristics" Work Plan Strategy Work Plan 
Concentrations 

(Volume 1) 

4. Report Extent and Risk Appendices Containing Facility Investigation Field Investigation and 
of Contamination Analytical Results and Report Risk Assessment Report 

Conclusions 
(Volume 2) 

5. Evaluate Alternatives Section 6.0, "Closure Corrective Measures Feasibility Study (FS)h 
and Identify Preferred Performance Standards;• Study (CMS)h and 
Remedyh Section 7 .0, "Closure Corrective Measures 

Activities;" Section 7.4, Proposed Plan 
"Closure Requirements for 
Landfills" (Volume 3) 

6. Determine Potential Section 6.0, "Closure Corrective Measure Applicable and/or Relevant 
Government, State, Performance Standards;" Requirements (CMRs) and Appropriate 
and/or Local Regulations Section 7.4, "Closure Requirements (ARAR) 
and Requirements Requirements for Landfills" (Volume 3) 

7. Extensive Evaluation of Section 6.0, "Closure Focused or Final Focused or Final 
Selected Remedy Performance Standards;" Corrective Measures Feasibility Study (FS) 

Section 7.4, "Closure Study (CMS) 
Requirements for Landfills" 

(Volume 3) 

8. Expedite Stabilization Section 7.0, "Closure Expedited Response Expedited Response Action 
and/or Cleanup of Activities" Action (ERA) (ERA) 
Contamination Interim Stabilization Activities 

9. Interim Stabilize and/or Section 7 .0, "Closure hiterim Corrective Interim Remedial Measure 
Cleanup Contamination Activities" Measure (ICM) (IRM) 
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Table 1-1. The Correlation Between RCRA TSD, RCRA Past-Practice, and CERCLA Past-Practice 
Processes and Terminology. (sheet 2 of 2) 

10. 

11. 

12. 

13. 

14. 

15 . 

16. 

17. 

18. 

RCRA TSD Closure/ 
RCRA Past-Practice CERCLA Past-Practice 

Objective Postclosure Plan Sections and 
Work Plan Work Plan 

Titles• 

Propose Method for Section 7 .0, "Closure Proposed ICM Plan Proposed IRM Plan 
Stabilization and/or Activities" 
Cleanup of 
Contamination 

Approve Stabilization Notice of Deficiency (NOD) Hanford Facility RCRA Record of Decision (ROD) 
and/or Cleanup Method Cycle Permit Modification 

Design Approved Section 7 .0, "Closure ICM Design Report IRM Design Report 
Stabilization and/or Activities" 
Cleanup Method 

Realize Stabilization Section 7.0, "Closure ICM Implementation IRM Implementation 
and/or Cleanup Method Activities;" Section 8.0, 

"Postclosure Plans" 

Propose Final Remedy Section 5.0, "Groundwater Draft Hanford Facility Remedial Action Planb 
Selection (FRS)b Monitoring;" Section 7 .0, RCRA Permit 

"Closure Activities;" Modificationb 
Section 8.0, "Postclosure Plan" 

Draft RCRA Site-Wide Permit 
Modification 

Public Participationb Public Comment Public Comment" Public Comment" 

Authorize Selected Modify RCRA Site-Wide Hanford Facility RCRA Remedial Action (or 
Remedyb Permit Permit Modificationb operable unit) RODb 

Design Chosen NIA Corrective Measures Remedial Action Design 
Remedyb Design Report (RD) Report" 

(Volume 4) 

Implement Chosen Site Clean Closure (withdraw Corrective Measures Remedial Action (RA) 
Remedl Form 3 from the Hanford Implementation (CMl)b lmplementationb 

Facility Part A Permit); Close (Corrective_ Action) 
as Landfill (Postclosure Permit 
Required) 

•sections and titles acquired from the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a). 
"Tri-Party Agreement, Table 7-2 (Ecology et al. 1994). 
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1 2.0 200-BP-11 OPERABLE UNIT DESCRIPTION AND msTORY 
2 
3 
4 Section 2 .1 of this chapter provides the descriptions and histories of the RCRA past-practice and 
5 RCRA TSO waste management units in the 200-BP-11 Operable Unit. These descriptions and 
6 histories include current information regarding the waste management units and summaries from the 
1 B Plant Source Aggregate Area Management Study Repon (DOE-RL 1993b), PUREX Source 
8 Aggregate Area Management Study Repon (DOE-RL 1993d), and the Waste Information Data System 
9 (WHC 1991c). Section 2.2 discusses the RCRA TSO permitting history in the operable unit, and 

10 Sections 2.3, 2.4, and 2.5 discuss the pipelines, structures and fixtures, and piezometers, respectively. 
11 Lastly, Section 2. 6 describes the physical setting of the operable unit, including meteorology, 
12 geology, and hydrogeology. 
13 
14 
15 2.1 WASTE MANAGEMENT UNIT DESCRIPTION AND ffiSTORY 
16 
17 The waste management units within the 200-BP-11 Operable Unit were all surface impoundments 
18 (except unplanned releases) designed to receive effluents generated by 200 East Area operations, most 
19 of which originated from the Plutoniwn/Uranium Extraction (PUREX) Plant and B Plant. The waste 
20 management units are grouped as follows for discussion based on their being either a RCRA past-
21 practice unit or a RCRA TSO unit: 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches; 216-B-63 Trench; 
22 216-A-29 Ditch; 216-B-3-1 and 216-B-3-2 Ditches; 216-B-3-3 Ditch and 216-B-3 Main Pond; 
23 216-B-3A, 216-B-3B, and 216-B-cO Expansion Ponds; 216-E-28 Contingency Pond; and Unplanned 
24 Releases (UN-200-E-14, UPR-200-E-32, UPR-200-E-34, UPR-200-E-138, UPR-200-E-51, and 
:5 UN-200-E-92). Figure 2-1 summarizes the operational history and key events for the waste 
.6 management units, Table 2-1 summarizes the dimensions for each waste management unit, and Plate 1 

27 shows the location of each waste management unit. Additional information regarding the waste 
28 management unit descriptions and history may be found in Sections 2.3 and 4.1 of the B Plant 
29 Aggregate Area Management Study (AAMS) Report (DOE-RL 1993b) and PUREX Plant AAMS 
30 Report (DOE-RL 1993d). 
31 
32 
33 2.1.1 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches 
34 
35 The 216-B-2-1 Ditch, a RCRA past-practice waste management unit, was operational from April 1945 
36 to November 1963. It was an open, unlined earthen ditch approximately 4.6 m (15 ft) wide at ground 
37 level , 1.8 m (6 ft) deep, and 1,067 m (3,500 ft) long. The ditch conveyed B Plant (221-B Building) 
38 steam condensate, process cooling water, and chemical sewer effluents and water from the 284-E 
39 Powerhouse. After·March 1952 until.its closing, it also conveyed 241-CR Vault cooling water (WHC 
40 1991c). The ditch discharged into a 53-cm (21-in.) vitrified clay pipe (VCP) that released to the 
41 216-B-3-1 Ditch. 
42 

· 43 The 216-B-2-1 Ditch was decommissioned in November 1963 as a result of Unplanned Release 
44 UPR-200-E-32 (an estimated 30 Ci of cerium:-144 and 0.05 Ci of strontium-90). The release caused 
45 gross contamination of the 207-B Retention Basin and the head end of this ditch. After damming the 
46 ditch 300 m (1,000 ft) from its head end, the contaminated retention basin water was flushed into the 
47 ditch. In 1964, after flushing the retention basin, the first 305 m (1,000 ft) of the ditch was 
A 8 backfilled. In the fall of 1973, further action was completed to cover the unit with a plastic root 
9 barrier, which included leveling the ground surface, spreading a 10-cm (4-in.) sand cushion on which 
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1 10-mil-thick plastic sheeting was laid, and spreading a 46-cm (18-in.) cover of sand and a 10-cm 
2 (4-in.) topping of gravel to prevent erosion by wind (WHC 1991c). In 1986, because of the 
3 recurrence of contaminated vegetation, the ditch was covered with an additional 61 cm (24 in.) of 
4 soil. Currently, the 216-B-2-1 Ditch surface area is classified as an area of underground 
5 contamination. 
6 
7 The 216-B-2-2 Ditch, a RCRA past-practice waste management unit, was excavated to replace the 
8 216-B-2-1 Ditch and was active from November 1963 to May 1970. It was an open, unlined earthen 
9 ditch approximately 4.6 m (15 ft) wide at ground level, 1.8 to 2.4 m (6 to 8 ft) deep, and 1,067 m 

10 (3,500 ft) long. The 216-B-2-2 Ditch converged with the abandoned 216-B-2-1 Ditch about 488 m 
11 (1,600 ft) downstream. The 216-B-2-2 Ditch transported B Plant cooling water, steam condensate, 
12 and chemical sewer effluent; 284-E Powerhouse waste and steam condensate; and 241-CR Vault 
13 cooling water until January 1965. From January 1965 to November 1967, the 216-B-2-2 Ditch also 
14 carried 241-BY In-Tank Solidification (ITS) Unit cooling water. From November 1967 to 
15 February 1968, the 216-B-2-2 Ditch did not carry 284-E Powerhouse waste or B Plant steam 
16 condensate. From February 1968 to April 1970, the 216-B-2-2 Ditch also carried 241-BY Tank Farm 
17 ITS Unit 2 cooling water. After April 1970, the 216-B-2-2 Ditch also received cleanup waste (UPR-
18 200-E-138) from the 207-B Retention Basin (WHC 1991c). The 216-B-2-2 Ditch discharged into a 
19 53-cm (21-in.) VCP that released to the 216-B-3-1 until July 1964, then to the 216-B-3-2 Ditch until 
20 September 1970. 
21 
22 The 216-B-2-2 Ditch was decommissioned and backfilled in 1970 as a result of Unplanned Release 
23 UPR-200-E-138, which released approximately 1,000 Ci of strontium-90 to the 216-B-2-2 Ditch on 
24 March 22, 1970. On March 23, 1970, earthen dams were built to keep as much contamination out of 
25 the 216.,;B-3 Main Pond as possible (DOE-RL 1993b). The exact locations of these dams are not 
26 known. In 1970, the 216-B-2-2 Ditch was backfilled to grade with 2.4 m (8 ft) of clean fill material. 
27 In 1973, the first 731 m (2,400 ft) of the 216-B-2-2 Ditch was covered with sand and plastic root 
28 liners because Russian thistles and willow trees growing on the backfilled area showed internal 
29 beta-gamma contamination up to a maximum of 3,000 ct/min. Since that time no contaminated 
30 vegetation has been found on the first 731 m (2,400 ft), but Russian thistles growing on the 
31 uncovered section of the 216-B-2-2 Ditch showed readings up to 1,500 ct/min beta-gamma 
32 contamination (DOE-RL 1993b). Because of this occurrence of contaminated vegetation, the 
33 216-B-2-2 Ditch was restabilized with 61 cm (24 in.) of soil in 1986. Currently, the 216-B-2-2 Ditch 
34 surface area is classified as an area of underground contamination. 
35 
36 The 216-B-2-3 Ditch, a RCRA past-practice waste management unit, was excavated to replace the 
37 216-B-2-2 Ditch as a result of UPR-200-E-138 and was operational from May 1970 to 1987. It was 
38 an open, unlined earthen ditch approximately 6 m (20 ft) wide at ground level, 1.8 to 2.4 m (6 to 
39 8 ft) deep , and 1,220 m (4,000 ft) long. The 216-B-2-3 Ditch carried and percolated 241-CR Vault 
40 cooling water, B Plant cooling water, and 241-BY Tank Farm ITS-1 and ITS-2 unit condenser cooling 
41 water. In 1987, the 216-B-2-3 Ditch was decommissioned and backfilled with 26 m (8 ft) of clean 
42 soil. The 216-B-2-3 Ditch was replaced with a 56-cm (22-in.) high-density polyethylene (HOPE) 
43 pipeline commonly referred to as the 216-B-2 Pipeline or B Plant cooling water pipeline. The 
44 216-B-2 Pipeline is located mostly south of and parallel to the 216-B-2-3 Ditch and is approximately 
45 1,220 m (4,000 ft) long. The pipeline discharged to the 53-cm (21-in.) VCP and 216-B-3-3 Ditch 
46 until 1994, at which time the VCP was decommissioned, valved out, and isolated. The effluent from 
47 the 216-B-2 Pipeline is currently routed to the 61-cm (24-in.) corrugated metal pipe that discharges 
48 exclusively to the 216-B-3C Expansion Pond. The 216-B-2-3 Ditch and 216-B-2 Pipeline surface 
49 areas are currently classified as an area of underground contamination. 
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1 2.1.2 216-B-63 Trench 
2 
3 The 216-B-63 Trench, a RCRA TSD unit, was constructed in 1970 to receive chemical sewer wastes 
4 from B Plant (221-B Building). The 216-B-63 Trench is directly north of the 216-B-2-1 Ditch. It is 
5 an open, unlined earthen trench approximately 1.2 m (4 ft) wide at the bottom, 3 m (10 ft) deep, and 
6 427 m (1,400 ft) long with a side slope of 1.5:1. There is a 5.1-cm (2-in.) rockfill for the first 3.1 m 
7 (10 ft) of the 216-B-63 Trench, and a 40.6-cm (16-in.) carbon steel, schedule 10 inlet pipe about 
8 1.5 m (5 ft) long enters the 216-B-63 Trench 1 m (3 ft) below grade. The trench received effluents 
9 from the B Plant floor drains and chemical sewers, 225-B [Waste Encapsulation and Separations 

10 Facility (WESF)], and 271-B Buildings via the 207-B Retention Basin (DOE-RL 1991b). Average 
11 discharge into the 216-B-63 Trench ranged from 378,000 to 1,408,000 L/day (100,000 to 
12 400,000 gal/day) during normal operations. Routine discharge to the 216-B-63 Trench was 
13 discontinued in February 1992. The trench was isolated and interim stabilized in December 1994 and 
14 January 1995 by Westinghouse Hanford Company (WHC) Operations. The weir box at the head end 
15 of the trench was filled with concrete, the valve stems at the 207-B Retention Basin were cut off, a 
16 pre-stabilization civil survey was performed, the trench was covered with clean soil arid marked with 
17 concrete posts, and a post-stabilization civil su~ey performed. 
18 
19 In August 1970, the 216-B-63 Trench was dredged as a result of Unplanned Release UPR.:.200-E-138 . 
20 The dredgings had readings of approximately 3,000 ct/min of beta-gamma activity and were buried in 
21 the 218-E-12B Burial Ground north of the 216-B-63 Trench in the 200-PO-6 Operable Unit. 
22 
23 
24 2.1.3 216-A-29 Ditch 
:5 
:6 The 216-A-29 Ditch, a RCRA TSD unit, was in operation from November 1955 to July 1991. The 

27 .unit was an earthen ditch that varied in width from 1.8 m to 24 m (6 ft to 80 ft) and was about 
28 1,098 m (3,600 ft) long. For the first 213 m (700 ft), the 216-A-29 Ditch was relatively level and 
29 shallow. The lower 884 m (2,900 ft) was confined within a steep-sided canyon averaging 24 m 
30 (80 ft) in width and dropping nearly 30 m (100 ft) in elevation. The banks varied from about 1 m (2 
31 to 3 ft) high at the head end to 4.6 m (15 ft) at the lower end of the 216-A-29 Ditch (WHC 1990). 
32 
33 The 216-A-29 Ditch received the PUREX Plant (202-A Building) chemical sewer and cooling water 
34 effluents, acid fractionator condensate, and seal cooling water from air-sampler vacuum pumps. In 
35 December 1957, the cooling water effluent was rerouted to the 216-A-25 Gable Mountain Pond via 
36 the new PUREX cooling water pipeline. In May 1977, an unplanned release (UPR-200-E-51) of 
37 15 kg of cadmium nitrate was released to the 216-A-29 Ditch via the PUREX chemical sewer 
38 (WHC 1991c). The decommissioning of the 216-A-29 Ditch was realized in 1991 when the PUREX 
39 Plant chemical sewer line was directed to the PUREX cooling water line. 
40 
41 The 216-A-29 Ditch released to the 216-B-3-1 Ditch until July 1964, then to the 216-B-3-2 Ditch until 
42 September 1970, and then to the 216-B-3-3 Ditch until the decommissioning of the 216-A-29 Ditch in 
43 1991. Because the ditch is a TSD unit, its decommissioning was necessary to support Tri-Party 
44 Agreement Milestone M-17-10, "Cease all liquid discharges to hazardous waste land disposal units 
45 unless such units have been clean closed in accordance with RCRA." After decommissioning of the 
46 216-A-29 Ditch in 1991 , it was interim ·stabilized as discussed in the 216-A-29 Interim Stabilization 
47 Final Repon (WHC 1992a). A summary of pertinent information from this report is provided in the 
• 8 remainder of this section. 
9 
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1 Trees around the 216-A-29 Ditch were sampled and analyzed for gross alpha, beta, and gamma 
2 radiation, and the analytical results established concentrations at less than background. Therefore, the 
3 trees were handled as nonradioactive and nonhazardous. Trees more than 1.6 cm (4 in.) in diameter 
4 were removed to minimize potential voids in the backfill soil and burned in an area near the ditch. 
5 Smaller trees and other vegetation were incorporated into the soil by the mechanical action of the 
6 earthmoving equipment. Tree stumps were left in place to reduce the disturbance of potential 
7 radioactive material. Tree ash from the bum pile was surveyed, sampled, and analyzed, and results 
8 showed no evidence of radiation. · 
9 

10 The PUREX Plant chemical sewer effluent was routed to the PUREX cooling water pipeline by 
11 opening and closing slide gates in a control box located upstream of the outfall. The 38-cm (15-in.) 
12 vitrified clay outfall pipe was excavated to within 3 m (10 ft) of the control box. The top of the pipe 
13 was broken with a sledgehammer, and the pipe was effectively isolated by pouring concrete into it. 
14 
15 A wood platform and slide gate were located at the upstream side of each earthen dam. After the 
16 slide gates were lowered, the wood platform and associated hardware were demolished and disposed 
17 of in the 216-A-29 Ditch. Both ends of the culvert that passes under the 200 East Area perimeter 
18 fence were sealed with concrete. 
19 
20 . Stabilization of the 216-A-29 Ditch was performed in three phases from July to October 1991. In the 
21 first phase, bulldozers were used to push the top layers of soil from within the surface contamination 
22 zone and the ditch spoil piles into the bottom of the 216-A-29 Ditch. By taking large amounts of soil 
23 from the 216-A-29 Ditch banks, not only were the stream sediments safely covered, but the 
24 surrounding banks were likely to be uncontaminated. 
25 
26 In the second phase, the consolidated soils were covered with clean material. In the section of 
27 216-A-29 Ditch inside the 200 East Area perimeter fence, the fill was brought up to the surrounding 
28 grade. Approximately half of the fill was brought from the Grout Project spoil pile and the other half 
29 from the 216-B-3 Main Pond spoil pile. Along the portion of the 216-A-29 Ditch outside of the 
30 200 East Area fence, all clean fill came from the upper banks of the 216-A-29 Ditch. The fill was 
31 placed in a series of terraces progressing down the ditch. A terrace was placed for every 1.8-m (6-ft) 
32 decrease in streambed elevation. The face of each terrace and earth dam was armored with 15 to 
33 25 cm (6 to 10 in.) of gravel. A total of 11 terraces were constructed. 
34 
35 The third phase consisted of revegetating and reposting the area disturbed by stabilization activities. 
36 A high-nitrogen fertilizer was spread over the area at a rate of 140 kg/hectare (125 lb/acre). Siberian 
37 wheatgrass and Thickspike wheatgrass were then planted followed by the placement of straw mulch. 
38 The area was reposted as an underground radioactive material zone after surface radiological surveys 
39 were completed and soil samples taken and analyzed. The underground radioactive material zone 
40 encompasses 2.6 hectares (6.4 acres). 
41 
42 
43 2.1.4 216-B-3-1 and 216-B-3-2 Ditches 
44 
45 The 216-B-3-1 Ditch, a RCRA past-practice waste management unit, was in service from April 1945 
46 to July 1964. It was an open, unlined earthen ditch approximately 1.8 m (6 ft) wide, 1.8 m (6-ft) 
47 deep, and 457 m (1,500 ft) long. Note that other documents such as DOE-RL (1993b) and WHC 
48 (1991c) list the ditch as being about 975 m (3,200 ft) long. However, drawings show the 216-B-3-1 
49 Ditch to terminate at a shorter distance. A shorter ditch supports the fact that the 216-B-3 Main Pond 

2-4 



9513337 ~' 1307 
DOE/RL-93-74, Draft B 

1 varied in size from 7.6 to 18.4 hectares (19 to 46 acres). The waste streams transported by the 
2 216-B-3-1 Ditch came from the 216-B-2-1 Ditch from April 1945 to November 1963, the 216-B-2-2 
3 Ditch from November 1963 to July 1964, and the 216-A-29 Ditch from November 1955 to July 1964. 
4 The 216-B-3-1 Ditch effluent terminated at the 216-B-3 Main Pond. 
5 
6 The 216-B-3-1 Ditch was decommissioned and backfilled in July 1964 as a result of Unplanned 
7 Release UPR-200-E-34. The release occurred in June 1964 when an estimated 2,500 Ci of short- and 
8 long-lived fission products was released to the 216-B-3-1 Ditch (and 216-B-3 Main Pond) via the 
9 PUREX cooling water line. Unknown corrective measures were taken to kill the algae and precipitate 

10 the fission products in the 216-B-3-1 Ditch. However, it is known that bentonite was added to the 
11 216-B-3 Main Pond as a result of this release, and it is possible that bentonite was also added to the 
12 216-B-3-1 Ditch at the same time. 
13 
14 In 1971, the backfill soils at the 216-B-3-1 Ditch were leveled and cleaned of all foreign objects, and 
15 10-mil plastic sheets were placed over a new 10-cm (4-in.) cushion of sand. The sheets were 
16 overlapped 0.6 m (2 ft) to provide an effective root barrier. The plastic sheeting was then covered 
17 with 46 cm (18 in.) of sand and topped with 10 cm (4 in.) of gravel to prevent erosion by the wind. 
18 The entire 216-B-3-1 Ditch was treated in this manner, except for the 30 m (100 ft) nearest the 
19 headwall of the ditch. This treated area of the 216-B-3-1 Ditch is about 9.8 m (32 ft) wide. At the 
20 eastern end of the 216-B-3-1 Ditch, where the 216-B-3-1 Ditch widened into a swamp, the treated 
21 area is about 30 m (100 ft) wide. This 30-m-wide area would coincide with the area where the 
22 216-A-29 Ditch had intersected the 216-B-3-1 Ditch. The area at the intersection of the 216-B-3-1 
23 and 216-A-29 Ditch widened into a swamp about 24 m (80 ft) wide before entering the 216-B-3 Main 
24 Pond. The plastic barrier has been effective in limiting radioactive contaminated weed growth (WHC 
5 1991c). 
6 

27 The 216-B-3-2 Ditch, a RCRA past-practice waste management unit, was excavated as a result of 
28 Unplanned Release UPR-200-E-34 and the decommissioning of the 216-B-3-1 Ditch. The 216-B-3-2 
29 Ditch was operational from July 1964 to September 1970 and had dimensions of about 4.6 m (15 ft) 
30 wide at ground level, 1.2 to 2.4 m (4 to 8 ft) deep, and 1,128 m (3,700 ft) long. The 216-B-3-2 
31 Ditch was decommissioned and backfilled in July 1970 as a result UPR-200-E-138, a release of about 
32 1,000 Ci of strontium-90 from B Plant in March 1970 (WHC 1991c). (Additional information 
3 3 regarding this release is provided in Sections 2 .1. 8 and 3. 2. 5.) 
34 
35 The 216-B-3-2 Ditch conveyed 216-B-2-2 Ditch effluents from July 1964 to May 1970, 216-B-2-3 
36 Ditch effluents from May 1970 to September 1970, and 216-A-29 Ditch effluents from July 1964 to 
37 September 1970. The 216-B-3-2 Ditch effluent terminated at the 216-B-3 Main Pond. 
38 
39 
40 2.1.S 216-B-3-3 Ditch and 216-B-3 Main Pond 
41 
42 The 216-B-3-3 Ditch and 216-B-3 Main Pond are permitted under RCRA as a single TSD unit. 
43 
44 The 216-B-3-3 Ditch was an open, unlined earthen ditch that was excavated and put into service in 
45 September 1970 to replace the decommissioned 216-B-3-2 Ditch. At the same time, the 
46 216-A-29 Ditch was rerouted to discharge into the 216-B-3-3 Ditch approximately 457 m (1,500 ft) 
47 west of the inlet to the 216-B-3 Main Pond. A fiberglass-reinforced polyester flume and flowmeter 
·8 were installed in the ditch downstream from the 216-A-29 Ditch. The dimensions of the 216-B-3-3 
9 Ditch are approximately 6 m (20 ft) wide at ground level, 1.6 m (6 ft) deep, and 1,128 m (3,700 ft) 
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1 long. The 216-B-3-3 Ditch conveyed the 216-B-2-3 Ditch effluent from September 1970 to 1987, the 
2 216-A-29 Ditch effluent from September .1970 to 1991, and the 216-B-2 Pipeline effluent from 1987 
3 to 1991. 
4 
5 The 216~B-3-3 Ditch (and 216-B-3 Main Pond) was decommissioned and backfilled in the summer of 
6 1994 to support Tri-Party Agreement Milestone M-17-10. The effluent received by the 
7 216-B-3-3 Ditch was routed to the 216-B-3C Expansion Pond. 
8 
9 The 216-B-3 Main Pond was active from July 1945 to 1994. The 216-B-3 Main Pond received 

10 216-B-3-1 Ditch effluent from April 1945 to July 1964, 216-B-3-2 Ditch effluent from July 1964 to 
11 September 1970, and 216-B-3-3 Ditch effluent from September 1970 to 1994. These ditch effluents 
12 included the 216-A-29 Ditch effluent from November 1955 to July 1991. The 216-B-3 Main Pond 
13 began discharging to the 216-B-3A Expansion Pond in October 1983. 
14 
15 Until Unplanned Release UPR-200-E-34 occurred in 1964, the 216-B-3 Main Pond and terminal 
16 portion of the 216-B-3-1 Ditch formed a swampy surface area that varied in size from about 7.6 to 
17 18.4 hectares (19 to 46 acres). This variation in size was due to the 216-B-3 Main Pond being 
18 located in a natural topographic depression (i.e., minimal slope) and fluctuations in effluent discharges 
19 from the various facilities. As a result of Unplanned Release UPR-200-E-34, bentonite was placed in 
20 the 216-B-3 Main Pond to diminish the transport of contamination. The method of placement and 
21 amount of bentonite used is not known. 
22 
23 The 216-B-3 Main Pond was affected by Unplanned Release UPR-200-E-138, which discharged to the 
24 216-B-2-2 Ditch in 1970. Approximately 1,000 Ci of strontium-90 was released, with most of the 
25 contamination contained in the ditches. However, radioactive contamination reaching the 
26 216-B-3 Main Pond was estimated to be 13 Ci of cesium-137, 50 Ci of strontium-90, and 54 Ci of 
27 cerium-144. As a result of this contamination, bulldozers pushed soil over the north, south, and west 
28 shorelines of the 21-B-3 Main Pond, reducing radioactivity from a maximum of 650 mR/h to 
29 10 mR/h at the 216-B-2-2 Ditch inlet. Other measurements around the pond ranged from 
30 1,000 ct/min to 25,000 ct/min (DOE-RL 1993b). 
31 
32 An area of approximately 1. 7 hectares (4.1 acres) immediately west of the 216-B-3 Main Pond was 
33 diked during the 1970's to provide an overflow area for the 216-B-3 Main Pond. This overflow area, 
34 referred to as the overflow pond (see Plate 1), was decommissioned and backfilled in 1985. 
35 
36 The 216-B-3 Main Pond and 216-B-3-3 Ditch (and 216-B-3A Expansion Pond) were decommissioned 
37 and interim stabilized in 1994 to support Tri-Party Agreement Milestone M-17-10. The 
38 216~B-3 Main Pond, just before decommissioning, covered a surface area of approximately 
39 14 hectares (35 acres) and was between 0.6 m (2 ft) and 4 m (14 ft) deep. The major objective of 
40 interim stabilization (backfilling) was to fill the pond and ditch with clean soil to prevent the spread of 
41 potential radioactive contamination as the pond and ditch sediments became exposed. The procedure 
42 for these activities is documented as DWP-R-026-00022, Decommissioning and Interim Stabilization 
43 of the 216-B-3 Pond System (WHC 1993). The interim stabilization activities include radiation 
44 surveys, geodetic surveys, backfilling of the 216-B-3 Main Pond and 216-B-3-3 Ditch, removal of the 
45 flowmeter from the ditch, burial of the ditch headwall, abandonment of the piezometers, and the 
46 excavation of five trenches in the eastern portion of the pond to aid in percolation. The 216-B-3 
41 Pond Interim Stabilization Final Report (BHI 1995a) provides a description of the activities performed 
48 to interim stabilize the 216-B-3 Main Pond, 216-B-3-3 Ditch, and 216-B-3A Expansion Pond. 
49 
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1 2.1.6 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds 
2 
3 The 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds are permitted under RCRA as a single 
4 TSD unit. 
5 
6 The 216-B-3A and 216-B-3B Expansion Ponds were constructed in 1983 to receive increased 
7 discharges that would result from restart of the PUREX Plant. The 216-B-3A and 216-B-3B 
8 Expansion Ponds were constructed using a cut-and-fill construction method over a 9-hectare (22-acre) 
9 surface area [4 hectares (11 acres) each]. Eight-millimeter polyethylene plastic was placed along the 

10 slope of the pond banks and covered with approximately 8 cm (3 in.) of pit run gravel. The plastic 
11 was extended approximately 0.9 m (3 ft) out onto the pond bottom and 0.6 m (2 ft) back from the top 
12 of the dike (DOE-RL 1994a). 
13 
14 The 216-B-3A Expansion Pond was placed into service in October 1983. The pond was operated 
15 until January 1984, when the dike between the 216-B-3A and 216-B-3B Expansion Ponds failed at the 
16 connecting spillway. All discharge from the dike failure was contained in the 216-B-3B Pond, which 
17 had remained unused until this time. In response to this incident, flow to the 216-B-3 Main Pond was 
18 reduced and the 216-B-3A and 216-B-3B Expansion Ponds were isolated. A trench, oriented 
19 north-south and approximately 182 m (600 ft) long, 9 m (30 ft) wide, and 2 m (5 ft) deep, was 
20 excavated into a permeable sand and gravel layer beneath the 216-B-3A Expansion Pond bottom to 
21 provide an area of increased infiltration. Discharge to the 216-B-3A Expansion Pond was resumed, 
22 but at a reduced rate, to contain flow and infiltration to the newly constructed trench. The debris 
23 from the dike failure was removed from the 216-B-3B Expansion Pond, and a series of trenches were 
24 excavated in the pond bottom to increase the infiltration rate. The excavated material was placed 
:5 along the shores of the 216-B-3 Main Pond as diking. The 216-B-3A and 216-B-3B Expansion Ponds 
:6 were fully operational by June 1984. 

27 
28 The 216-B-3B Expansion Pond was taken out of service in May 1985, and up to 2 m (7 ft) of 
29 material was excavated from the pond bottom, to a depth below the bottom of the trenches. The 
30 excavated material was placed as diking on the north shore of the 216-B-3 Main Pond. Although still 
31 active, the 216-B-3B Expansion Pond has not been used since it was taken out of service in May 1985 
32 and is not anticipated to be used again. The 216-B-3A Expansion Pond was decommissioned and 
33 isolated in 1994 by removing the handle and valve stem from the flow control structure slide gate. A 
34 description of the decommissioning activities performed at the 216-B-3A Expansion Pond is provided 
35 in the 216-B-3 Pond Interim Stabilization Final Repon (BHI 1995a). 
36 
37 The 216-B-3C Expansion Pond was constructed in 1985 to accommodate increased flow resulting 
38 from the decommissioning of 216-A-25 Pond (Gable Mountain Pond, 200-IU-6 Operable Unit). The 
39 216-B-3C Pond was constructed by excavating 2 m (6 ft) of soil over a 17-hectare (41-acre) surface 
40 area. Eight parallel north-south trenches, approximately 2 to 4 m (8 to 14 ft) wide and 1 m (4 ft) 
41 deep, were constructed in the pond bottom to increase infiltration. An east-west trench in the 
42 216-B-3C Expansion Pond bottom connects the 216-B-354 spillway with the eight north-south 
43 trenches. The excavated material was placed in a spoil mound along the east and part of the north 

· 44 and south sides of the pond. The slopes of the pond were stabilized with 8 cm (3 in.) of 3- to 15-cm-
45 (1- to 6-in.) size gravel. A gravel maintenance road was constructed along the edge of the pond 
46 (DOE-RL 1994a). 
47 
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1 The 216-B-3C Expansion Pond received effluent from the 216-B-3A Expansion Pond from 1985 to 
2 1994. In 1994, the effluent originating at the 216-B-3-3 Ditch was rerouted directly to the 216-B-3C 
3 Expansion Pond. The 216-B-3C Expansion Pond currently receives non-RCRA effluent and will 
4 remain active for an unknown duration. 
5 
6 
7 2.1.7 216-E-28 Contingency Pond 
8 
9 The 216-E-28 Contingency Pond was constructed in 1987 north of the 216-B-3 Main Pond to provide 

10 emergency overflow capability for the 216-B-3 Main Pond. This unit has never been used and 
11 therefore does not pose a threat to human health or the environment. 
12 
13 
14 2.1.8 Unplanned Releases 
15 
16 Unplanned releases fall into two categories: unplanned releases that did not directly contaminate 
17 another waste management unit and unplanned releases that did · contaminate a waste management 
18 unit(s) . Unplanned releases that did not contaminate a waste management unit are considered an 
19 individual waste management unit and are labeled with a "UN" before their number. These 
20 unplanned releases are listed in the Tri-Party Agreement with the operable unit in which they 
21 occurred. Unplanned releases that occurred within and contaminated another waste management 
22 unit(s) are labeled with a "UPR" before their number. These unplanned releases are not listed in the 
23 Tri-Party Agreement because the contamination that they released will be addressed with the waste 
24 management unit(s) in which they occurred. 
25 
26 Six known unplanned releases have affected the 200-BP-11 Operable Unit and are discussed below in 
27 order of occurrence. Two of the six unplanned releases, UN-200-E-14 and UN-200-E-92, are waste 
28 management units listed in the Tri-Party Agreement. Their locations are shown on Plate 1. The 
29 other four unplanned releases are considered a part of the waste management unit(s) in which they 
30 released and will therefore be effectively addressed as part of their respective waste management 
31 unit(s) . The locations of their point of release are also shown on Plate 1. Known and suspect 
32 contamination resulting from these releases is further addressed in Section 3.2.5. 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

• 

• 

Unplanned Release UN-200-E-14 occurred.in 1958 when a dike failed on the east side of the 
216-B-3 Main Pond. This. release would contain the same potential contamination associated 
with the 216-B-3 Main Pond and therefore does not present additional contaminants of 
concern to the operable unit. Because this release occurred on the east side of the 
216-B-3 Main Pond, it was incorporated into the 216-B-3A Expansion Pond and was thus 
characterized as part of the Phase 1, 2, and 3 studies (Section 3.2.8). 

Unplanned Release UPR-200-E-32 occurred in November 1963 when a coil leak developed in 
the B Plant (221-B Building) 6-1 tank, which stored the cesium-rare earth fraction of the 
fission product stream. The leak caused gross contamination of the 207-B Water Retention 
Basin and the head end of the 216-B-2-1 Ditch. About 5,000,000 L of water contaminated 
with about 30 Ci of cerium-144 and 0.05 Ci of strontium-90 was released to the ditch 
(WHC 1991c). This release is likely to have affected the 216-B-3-1 Ditch and the 216-B-3 
Main Pond (and overflow pond), but the extent of contamination that reached these units is 
not known. 
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• Unplanned Release UPR-200-E-34 occurred in June 1964 when a coil leak in the F-15 tank in 
the PUREX Plant contaminated the 216-B-3-1 Ditch and 216-B-3 Main Pond (and overflow 
pond) with approximately 2,500 Ci of mixed fission products. This release was the most 
severe unplanned release in the operable unit and resulted in the decommissioning and 
backfilling of the ditch. Also as a result of this release, bentonite was placed in the 216-B-3 
Main Pond to diminish the transport of contamination. The method of placement and amount 
of bentonite used are not known. 

• Unplanned Release UPR-200-E-138 occurred on March 22, 1970. An estimated 1,000 Ci of 
strontium-90 was released while attempting to measure the liquid level of product in the 8-1 
storage tank. The waste was sprayed with several small water hoses down the B Plant floor 
drain and chemical sewer that led to the 216-B-2-2 Ditch and the 216-B-3-2 Ditch 
(Maxfield 1979). The 207-B Retention Basin was bypassed and was not contaminated as a 
result of this unplanned release. On March 23, 1970, earthen dams were built to keep as 
much contamination as possible out of the 216-B-3 Main Pond, but the exact locations of 
these dams are not known. The amount of radioactive contamination estimated to reach the 
216-B-3 Main Pond was 13 Ci of cesium-137, 50 Ci of strontium-90, and 54 Ci of 
cerium-144. As a result of this contamination, bulldozers pushed soil over the north, south, 
and west shorelines of the 216-B-3 Main Pond, reducing radioactivity from a maximum of 
650 mR/h to 10 mR/h at the ditch inlet. Other measurements around the pond ranged from 
1,000 ct/min to 25,000 ct/min (DOE-RL 1993b). The amount of released to the 
216-B-3-2 Ditch is not known. The 216-B-2-2 and 216-B-3-2 Ditches were decommissioned 
as a result of this release. 

• Unplanned Release UPR-200-E-51 occurred in May 1977 when 15 kg of cadmium nitrate 
was released from the PUREX Plant to the chemical sewer, which dispersed to the 
216-A-29 Ditch, and may have also reached the 216-B-3-3 Ditch and 216-B-3 Main Pond (and 
overflow pond). 

• Unplanned Release UN-200-E-92 occurred in September 1980 as a result of the detection of 
radioactively contaminated Russian thistle along the eastern most perimeter fence in the 

. 200 East' Area. The contaminated thistle and soil was removed and disposed of at an 
excavation pit north of the 216-A-24 Crib. 

2.2 RCRA TSD PERMITTING IIlSTORY IN THE 200-BP-11 OPERABLE UNIT 

The EPA and Ecology issued the Hanford Site Dangerous Waste Part A Permit (Part A Permit) 
(DOE-RL 1994c) under a single identification number, WA7890008967. The Part A Permit contains 
the Dangerous Waste Permit Applications, or Form 3's, for each RCRA TSO at the Hanford Site as 
described in WAC 173-303-805. The purpose of the Part A permit is to permit RCRA TSO units for 
closure under "interim status" prior to designating them for full-time or continued operation. If a 
RCRA TSO unit is to remain operational or will become operational, it must also be permitted under 
WAC 173-303-806, "Final Facility Permits," which requires a Part B permit. 

The four RCRA TSO units (216-A-29 Ditch, 216-B-63 Trench, 216-B-3 Main Pond, and 216-B-3 
Expansion Ponds) under investigation in the 200-BP-11 Operable Unit are all currently permitted 
under "interim status," per WAC 173-303-805, and are not required to have a Part B permit because 
they have been decommissioned. Note that the 216-B-3 Expansion Pond TSO unit is expected to be 
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clean closed (WAC 173-303-610) by June 1995 as documented in the 216-B-3 Expansion Ponds 
Closure Plan (DOE-RL 1994a). The clean closure of the 216-B-3 Expansion Ponds means that the 
216-B-3 Expansion Ponds will no longer be regulated as a RCRA TSD unit, and therefore any 
remaining corrective action issues, such as radioactive contamination, will be regulated under RCRA 
past-practice authority. Additionally, when clean closure is attained, the 216-B-3 Expansion Pond 
TSD unit will continue to receive non-RCRA effluent at the 216-B-3C Expansion Pond in accordance 
with Tri-Party Agreement Milestone M-17-10. 

There are currently seven RCRA TSD units in the 200-BP-11 Operable Unit. These units are shown 
on Plate 1 and listed below: 

• 216-B-63 Trench 
• 216-A-29 Ditch 
• 216-B-3 Main Pond (the 216-B-3 Main Pond and 216-B-3-3 Ditch) 
• 216-B-3 Expansion Ponds (the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds) 
• Liquid Effluent Retention Facility 
• Effluent Treatment Facility 
• Purgewater Storage Tanks . 

The first four RCRA TSD units are included in the 200-BP-11 Operable Unit RFI/CMS, and their 
TSD permitting histories are provided in the following sections. Their descriptions and history were 
provided in Sections 2.1.2, 2.1.3, 2.1.5, and 2.1.6, respectively. The latter three units and their 
ancillary equipment (piping, structures, fixtures, etc.) are not part of the operable unit RFI/CMS, and _ 
their TSD permitting history is discussed briefly in Section 2.2.4. 

RCRA TSD units are permitted to receive waste as described in Section IV of their individual 
Form 3's, which are provided in Appendix C. The wastes are usually not specifically called out, but 
instead are given a dangerous waste number. A combined total of five dangerous waste numbers are 
listed on the Form 3's of the TSD units under investigation as part of the 200-BP-11 Operable Unit, 
and brief descriptions of each are provided below. Further descriptions of specific wastes received at 
each TSD unit are provided in Section 3.2. 

• D002 = Corrosive waste based on WAC 173-303-090(6) and 40 CFR 261.22(a)(l) and (2) . 

• 

• 

• 

• 

D006 = Cadmium (toxicity characterized waste), based on WAC 173-303-09Q(8) and 
40 CFR -261.24, Table 1. 

U133 = Hydrazine; acutely dangerous waste per WAC 173-303-9903, "Discarded 
chemical products list," and 40 CFR 261 .33, "Discarded commercial chemical 
products, off-specification species , container residues , and spill residues thereof." 

WT0l = A Washington State-only designation for an extremely hazardous waste (EHW) 
based on the mass of a given toxic waste released, e.g., ammonium nitrate. The 
guidelines for making this determination are provided in WAC 173-303-100. 

WT02 = A Washington State-only designation for a dangerous waste (DW) based on the 
mass of a given toxic waste released, e.g. , potassium hydroxide. The guidelines 
for making this determination are provided in WAC 173-303-100. 
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1 2.2.1 RCRA TSD Permitting History of the 216-B-63 Trench 
2 
3 The 216-B-63 Trench was first permitted for interim status (WAC 173-303-805) under RCRA per 
4 Revision O of the Form 3, which became part of the Hanford Site Part A Permit Application 
5 (DOE-RL 1994c) in August 1986. The 216-B-63 Trench, although inactive, is permitted to receive 
6 waste in accordance with dangerous waste number D002. 
7 
8 As discussed in Section 2.1.2 and the Form 3, the 216-B-63 Trench received nonregulated wastewater 
9 from the B Plant chemical sewer and corrosive dangerous waste from the demineralizer columns in 

10 B Plant. For this reason, the 216-B-63 Trench was permitted for D002. Approximately 
11 68,100,000 kg/yr (150,000,000 lb/yr) of corrosive wastes was managed in the 216-B-63 Trench. The 
12 corrosive discharges constituted a major part of this flow until 1985. Treatment of these wastes 
13 occurred by the successive addition of acidic and caustic wastes to the 216-B-63 Trench. 
14 
15 The current Form 3, Rev. 2, for the 216-B-63 Trench is provided in Appendix C. As discussed in 
16 the Form 3, the unit has not received dangerous waste since September 1985. However, the unit 
17 continued to receive nondangerous waste until 1992. The ditch will be closed under interim status 
18 and therefore will not require a Part B permit. 
19 
20 The 216-B-63 Trench is currently operated by WHC Operations and will be transferred to BHI for 
21 closure after permanent isolation of the pipe feeding the ditch and interim stabilization of the trench 
22 surface soil. The WHC Operations activities are anticipated to be completed by April 1995. The 
23 official transfer of the 216-B-63 Trench to BHI will be documented via Revision 3 of the Form 3. 
24 

5 
6 2.2.2 RCRA TSD Permitting History of the 216-A-29 Ditch 

27 
28 The 216-A-29 Ditch was first permitted for interim status (WAC 173-303-805) under RCRA per 
29 Revision O of the Form 3, which became part of the Hanford Site Part A Permit Application 
30 (DOE-RL 1994c) in August 1986. The 216-A-29 Ditch was permitted to receive waste in accordance 
31 with dangerous waste numbers D002, D006, U133, and WT02. 
32 
33 As discussed in Section 2.1.3 and the Form 3, the 216-A-29 Ditch received nonregulated process and 
34 cooling water from the PUREX Plant and also received corrosive dangerous waste from regeneration 
35 of demineralizer columns in the PUREX Plant. These wastes were treated with successive additions 
36 of acidic and caustic waste. For this reason, the 216-A-29 Ditch was permitted for D002. 
37 Additionally, the 216-A-29 Ditch received spills from the PUREX Plant that resulted in the waste 
38 designations D006 (toxicity characteristic waste), U133 (acutely dangerous discarded chemical 
39 products, i.e., hydrazine), and WT02 (state-only dangerous waste). 
40 
41 Revision 2 of the 216-A-29 Ditch Form 3 was issued in November 1987 due to transfer the TSD 
42 operations from the Atlantic Richfield Hanford Company to WHC. The current revision, Revision 3, 
43 is provided in Appendix C and was issued in July 1994 as a result of the transition of Hanford 
44 environmental restoration activities from WHC to BHI. As discussed in Revision 3, the unit has not 
45 received dangerous waste since February 1986. However, the unit continued to receive nondangerous 
46 waste until 1991, at which time it was decommissioned and backfilled. The 216-A-29 Ditch will be 
47 closed under interim status and will therefore not require a Part B permit. 
A~ 

~ 
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1 2.2.3 RCRA TSD Permitting History of the 216-B-3-3 Ditch, 216-B-3 Main Pond, 
2 and 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds 
3 
4 The 216-B-3 Main Pond, 216-B-3-3 Ditch, and 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds 
5 were previously combined into a single RCRA TSO unit referred to as the 216-B-3 Pond System. 
6 Revision O of the Form 3 for the 216-B-3 Pond System was submitted to Ecology in 1986 because of 
7 dangerous waste discharges to the 216-B-3-3 Ditch, which fed the 216-B-3 Pond System. 
8 
9 As discussed in Sections 2.1.5 and 2.1.6 and the Form 3's, the 216-B-3 Pond System received 

10 dangerous waste from two main sources: (1) corrosive and toxic dangerous waste resulting from the 
11 regeneration of demineralizer columns at the PUREX Plant and (2) spills of dangerous or mixed 
12 waste at the PUREX Plant. These discharges were received by the 216-B-3-3 Ditch either from the 
13 216-A-29 Ditch or the PUREX cooling water line and resulted in the 216-B-3 Pond System being 
14 permitted to receive wastes per dangerous waste numbers D002, D006, U133, WTOl, and WT02. 
15 Specific information regarding the waste associated with these dangerous waste numbers is provided 
16 in Section 3.2. 
17 
18 Revision 1 of the Form 3 was submitted in August 1987, and Revision 2 was submitted in 
19 November 1987. These perniit applications designated the 216-B-3 Pond System TSO unit as a 
20 surface impoundment subject to RCRA regulations and transferred the TSO operations from Atlantic 
21 Richfield Hanford Company to WHC, respectively. 
22 
23 Revision 3 of the Form 3 was issued for two reasons. First, new information was obtained that 
24 allowed for the development of a detailed chemical discharge history for the years 1983 to 1987. The 
25 last known reportable chemical discharge occurred in April 1987. Second, the chemical discharges 
26 were evaluated at the point of discharge into the environment. The chemical discharge history, on 
27 _ which this Revision 3 was based, was from the PUREX Plant. Other facilities that discharged to the 
28 216-B-3-3 Ditch and 216-B-3 Main Pond either did not have the potential to discharge dangerous 
29 waste or a record search [documented in the B Plant AAMS Report (DOE-RL 1993b)] did not reveal 
30 documentation of dangerous waste discharges. A summary of the potential chemical discharges to the 
31 waste management units is provided in Section 3.2. 
32 
33 In December 1993, the 216-B-3 Pond System TSO unit was divided into two separate TSO units: (1) 
34 the 216-B-3-3 Ditch and 216-B-3-3 Pond, which is called the 216-:B-3 Main Pond TSD unit; and (2) 
35 the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds, which is called the 216-B-3 Expansion 
36 Ponds TSO unit. As a result of this division, Revision 4 and Revision O of the Form 3's were issued 
37 for the 216-B-3 Main Pond and 216-B-3 Expansion Ponds, respectively. The purpose for the division 
38 was to allow for clean closure of the expansion ponds while coordinating closure activities for the 
39 216-B-3 Main Pond TSO unit with the RFI/CMS of the 200-BP-11 Operable Unit. Clean closure of 
40 the expansion ponds is being initiated to meet the Tri-Party Agreement Milestone M-17-10 (Ecology 
41 et al. 1992). The date associated with this milestone is June 1995. 
42 
43 Revision 5 and Revision 1 of the Form 3's were issued in July 1994 for the 216-B-3 Main Pond and 
44 216-B-3 Expansion Ponds, respectively. These revisions are provided in Appendix C and resulted 
45 because of the transition of Hanford environmental restoration activities from WHC to BHI. 
46 
47 

2-12 



9513337~1311 
DOE/RL-93-74, Draft B 

1 2.2.4 Liquid Effluent Retention Facility, Effluent Treatment Facility, 
2 and Purgewater Storage Tanks 
3 
4 The LERF, ETF, and Purgewater Storage Tanks are not under investigation as part of the 200-BP-11 
5 Operable Unit RFI/CMS because each unit operates under an individual Form 3 in the Hanford Site 
6 Dangerous Waste Pan A Permit Application (DOE-RL 1994c) and will therefore be closed as separate 
7 entities within the 200-BP-11 Operable Unit. Short descriptions of the LERF, ETF, and Purgewater 
8 Storage Tanks are presented below and in their respective Form 3's provided in Appendix C. 
9 

10 The LERF is classified as a surface impoundment and is permitted in accordance with 
11 WAC 173-303-805, "Interim Status Permits." The Part B Permit Application is documented as 
12 DOE/RL-90-43, Liquid Effluent Retention Facility Dangerous Waste Permit Application (DOE-RL 
13 1991b), and provides a complete description of the unit. 
14 
15 Construction began on the LERF in May 1990 and was completed in 1992. It was constructed under 
16 interim status expansion. The LERF is a retention basin consisting of four identical cells with 
17 primary and secondary composite liners, a leachate collection and removal system between the liners, 
18 and a floating cover. Each retention basin cell has a design capacity of 24,600 m3 (6,500,000 gal) 
19 with a total capacity of 98,400 m3 (26,000,000 gal). Currently, it is planned to use only three basins; 
20 the fourth basin will serve as a contingency basin. 
21 
22 The ETF is classified as a treatment unit and is permitted in accordance with WAC 173-303-805, 
23 "Interim Status Permits." The Part B Permit Application, DOE/RL-93-03, Hanford Facility 
24 Dangerous Waste Permit Application, 200 Area Effluent Disposal Facility (DOE-RL 1993c), provides 
5 a complete description of the unit. 
6 

27 . Construction began on the ETF in March 1993, and the unit is expected to come online in 1995. The 
28 unit will treat and store process condensate from the 242-A Evaporator via the LERF and, possibly, 
29 other Hanford Facility waste that falls within the envelope of acceptable waste at the ETF. The 
30 treatment process includes filtration, pH adjustment, ultraviolet oxidation, hydrogen peroxide 
31 decomposition, degasification, reverse osmosis, ion exchange, effluent quality verification in tanks, 
32 evaporation, concentration, and thin film drying. 
33 
34 The Purgewater Storage Tanks are classified as a storage and treatment unit and are permitted in 
35 accordance with WAC 173-303-805, "Interim Status Permits." The Part A Permit Application is 
36 documented as DOE/RL-88-21 , 600 Area Purgewater Storage and Treatment Facility 
37 (DOE-RL 1990). There is not a Part B permit application for the facility because it will continue to 
38 operate under interim status. 
39 
40 The Purgewater Storage Tanks unit is composed of two 3,790-m3 (1,000,000-gal) aboveground 
41 storage tanks, although it is permitted for six tanks. The purgewater tanks are used for interim 
42 storage and treatment of purgewater generated from the groundwater monitoring wells located 
43 throughout the Hanford Site. The purgewater from a groundwater monitoring well is transported by 
44 tank truck and pumped directly into the purgewater tanks. No external piping is associated with the 
45 unit. Treatment of the purgewater in the two 3, 790-m3 tanks is by solar evaporation. 
46 
47 
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1 2.3 PIPELINES 
2 
3 The pipelines within the 200-BP-11 Operable Unit are depicted in Figure 3-1 and Plate 1. The 
4 pipelines of concern for the operable unit RFI/CMS are the inactive portion of the PUREX cooling 
5 water line; the inactive PUREX chemical sewer pipeline that fed the 216-A-29 Ditch; the inactive 
6 portion of 216-B-3-2 Pipeline; the pipeline feeding the 216-B-63 Trench; and the two inactive 
7 pipelines serving the 241-C Single-Shell Tank Fann, 241-BY Single-Shell Tank Fann, 216-BY Cribs, 
8 216-B-51 Crib, and 216-B Cribs. All other known pipelines within the operable unit are active and 
9 will be addressed during decommissioning of their respective facilities. These active pipelines include 

10 the 1.2-m (48-in.) corrugated metal pipe running to the 216-E-28 Contingency Pond, the 91-cm 
11 (36-in.) HOPE pipe running to the 216-B-3A Expansion Pond, the 76-cm (30-in.) HOPE pipe running 
12 to the 216-B-3B and 216-B-3C Expansion Ponds, and the pipeline feeding the Treated Effluent 
13 Disposal Facility (TEDF). 
14 
15 
16 2.3.1 PUREX Cooling Water Line 
17 
18 The PUREX cooling water line runs south to north just outside of the 200 East Area perimeter fence 
19 (see Plate 2). The segment of line to be assessed under the operable unit investigation is the inactive 
20 section of pipeline beginning about 80 m (260 ft) south of the LERE This segment of pipeline is 
21 1-m (42-in.) corrugated metal pipe and was capped during the decommissioning of the 216-A-25 
22 Gable Mountain Pond. The active portion of the pipe running south towards the PUREX Plant is 
23 91-cm (36-in.) corrugated metal pipe and will not be considered as part of the 200-BP-11 pipeline 
24 integrity assessment because it is scheduled to remain active until 1997, at which time all discharges 
25 will be routed to the TEDF basins. However, the pipeline will be considered during the 200-BP-11 
26 Operable Unit CMS. 
27 
28 
29 2.3.2 PUREX Chemical Sewer Pipeline 
30 
31 The PUREX chemical sewer pipeline originates at the PUREX Plant and discharges at the head end of 
32 the 216-A-29 Ditch (see Plate 2). The section of the PUREX chemical sewer pipeline to be evaluated 
33 with the 200-BP-11 Operable Unit is the approximately 7 .6-m (25-ft) segment of outfall pipe 
34 extending to the first control box (216-A-42E Diversion Box). Section 4.2.1 of the 216-A-29 Interim 
35 Stabilization Final Report (WHC 1992a) states that the outfall pipe was excavated to within 3 m 
36 (10 ft) of the control box. Excavation any closer to the box would have endangered other pipelines 
37 buried in the vicinity. A sledgehammer was used to break open the top of the 38-cm (15-in.) segment 
38 VCP, and concrete was then poured into the pipe. Therefore, the only segment of pipe to be 
39 evaluated will be the 3-m (10-ft) segment of pipe leading to the control box. 
40 
41 
42 2.3.3 216-B-2 Pipeline 
43 
44 The 216-B-3-2 Pipeline originates at B Plant and enters the westernmost side of the 
45 200-BP-11 Operable Unit at the 207-B Retention Basin (see Plate 2). The pipeline runs parallel to 
46 and over the 216-B-2-l, 216-B-2-2, and· 216-B-2-3 Ditches before separating into two lines about 
47 400 m (1,310 ft) inside the 200 East Area perimeter fence. The southern segment of separated pipe 
48 [53-cm (21-in.) VCP] actively discharged to the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches from 
49 . 1945 until 1994. In the summer of 1994, it was valved out to support decommissioning of the 
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1 216-B-3-3 Ditch, and the effluent was routed into the northern segment of pipe and out to the 
2 216-B-3C Expansion Pond. This northern section of pipe is a 60-cm (24-in.) VCP and, along with 
3 the rest of the 216-B-3-2 Pipeline, will not be considered as part of the 200-BP-11 pipeline integrity 
4 assessment because it is scheduled to remain active until 1997, at which time all discharges will be 
5 routed to the TEDF basins. However, the pipeline will be considered during the 200-BP-11 Operable 
6 Unit CMS. 
7 
8 The southern section of pipe is the only inactive portion of the 216-B-3-2 Pipeline and thus the only 
9 segment of the pipeline to be evaluated with the 200-BP-11 Operable Unit. 

10 
11 
12 2.3.4 216-B-63 Trench Pipeline 
13 
14 The 216-B-63 Trench pipeline originates near the 207-B Retention Basin. The segment of pipe to be 
15 evaluated with the 200-BP-11 Operable Unit is the segment of pipe from the trench to the first 
16 diversion box near the 207-B Retention Basin. This segment of pipe will be isolated by WHC during 
17 interim stabilization activities for the trench. The isolation of the pipe is anticipated to be 
18 accomplished by April 1995, but the exact nature of the isolation is not known. The extent of 
19 activities associated with the pipeline evaluation will be further developed after the stabilization 
20 activities are complete. 
21 
22 
23 2.3.5 Single-Shell Tank Fann Pipelines 
24 
.5 Two inactive 8.9-cm (3.5-in.) stainless steel pipelines traverse the western portion of the 
.6 200-BP-11 Operable Unit in a north/south direction approximately 137 m (450 ft) east of the 207-B 

27 Retention Basin. These pipelines conveyed process waste between the 241-BY Single-Shell Tank 
28 Farm, 241-C Single-Shell Tank Farm, 216-BY Cribs, 216-B-51 Crib, and 216-B Cribs, and therefore 
29 need to be evaluated for radioactive contamination and potential leakage. 
30 
31 
32 2.4 STRUCTURES AND FIXTURES 
33 
34 The locations of the structures and fixtures associated with 216-B-3 Main Pond and 216-B-3A, 
35 216-B-3B, and 216-B-3C Expansion Ponds are depicted on Plate 2. These decommissioned structures 
36 and fixtures include the 216-B-351, 216-B-352, 216-B-353, and 216-B-354 overflow structures 
37 (spillways); the flume and flowmeter in the 216-B-3-3 Ditch; and the headwall of the 
38 216-B-3-3 Ditch. The disposition of the structures and fixtures will be addressed in the CMS after 
39 evaluation of the field investigation report (Volume 2). The final disposition of the structures and 
40 fixtures will be provided in the corrective action plan of this document (Volume 4). During the 
41 216-B-3-3 interim stabilization activities (see Section 2.5), the headwall was pushed into the ditch and 
42 covered with clean soil, and the flume and flowmeter from the 216-B-3-3 Ditch were removed and set 
43 aside. 
44 
45 The 216-B-351 spillway, in the dike between the 216-B-3 Main Pond and 216-B-3A Expansion Pond, 
46 was modified in 1983 to accommodate anticipated flow rates. The 60-cm- (24-in.) diameter culvert 
47 was replaced by a 91-cm- (36-in.) diameter, 12-gauge, spiral-corrugated, galvanized steel pipe. 
A 8 The fiberglass flume liner was removed, the concrete support walls were recast to widen the water 
9 flow area, and the flowmeter was removed. A steel-reinforced concrete overflow control structure 
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was constructed at the inlet to the pipe. The following structures were installed on the overflow 
control structure: 

• Manually operated 3-m by 91-cm (42-in. by 36-in.) downward-opening slide gate 
• Trash guard constructed of 5-cm (2-in.) woven, diamond-mesh, galvanized wire 
• Staff gauge to measure water surface elevation 
• Metal grating over the surface to allow personnel access . 

The 216-B-353 spillway was designed and constructed to replace the open ditch between the 
216-B-3A and 216-B-3B Expansion Ponds. Shortly afterwards, the 216-B-352 spillway was 
constructed in the dike between the 216-B-3 Main Pond and 216-B-3A Expansion Pond. This 
spillway was constructed to handle the increased water flow resulting from the decommissioning of 
216-A-25 Gable Mountain Pond. Both new spillways were constructed to the same design: two 
76-cm- (30-in.) diameter corrugated metal pipes through the existing dikes, a steel-reinforced concrete 
overflow control structure, and a stilling basin. The following structures were installed on the 
overflow control structure: 

• Control weir and manually operated, downward-opening slide gate for each 76-cm- (30-in.) 
diameter pipe 

• Trash guard constructed of 5-cm (2-in.) diamond-mesh, 9-gauge, galvanized wire supported 
by a 5-cm- (2-in.) diameter pipe 

• . Staff gauge to measure water surface elevation 

• Continuous 15-cm (6-in.) rubber dumbbell-type water stop 

• Metal grating over the surface to allow personnel access . 

Stilling basins were constructed at the spillway outfalls in the bottom of the ponds to control erosion. 
The basins were lined with erosion-control fabric and filled with riprap. The riprap extended beyond 
the basins and was placed over the pipes on the lower dike slopes. 

The 216-B-354 spillway is similar in design to the 216-B-352 and 216-B-353 spillways and was 
constructed to convey water from the 216-B-3A Expansion Pond to the 216-B-3C Expansion Pond. 
The spillway consists of two 76-cm- (30-in.) diameter corrugated metal pipes, a steel-reinforced 
concrete overflow control structure, and a stilling basin, and was designed for a maximum flow 
capacity of 75,708 L/min (20,000 gal/min). The two 76-cm- (30-in.) diameter pipes were installed 
by excavating a ditch approximately 290 m (950 ft) in length from the 216-B-3A Expansion Pond to 
the 216-B-3C Expansion Pond. A 10-cm- (4-in.) thick cushion of sand was placed under the pipe, 
and backfill was placed over the pipe to the existing grade. 

Structures in the 216-A-29 Ditch include a concrete spillway for the first 3 m (10 ft) from the point of 
inflow, a culvert under the 200 East Area perimeter road, and a wood platform and slide gate for 
flow control at the two earthen dams. The location of these structures is depicted on Plate 2. During 
interim stabilization activities at the 216-A-29 Ditch in 1991, the concrete spillway was covered with 
clean soil and the ends of the culvert under the 200 East Area perimeter fence were filled with 
concrete. The slide gate structure at the two earthen dams was lowered, and the wood platform and 
associated hardware were demolished and disposed of in the ditch. 
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1 
2 2.5 PIEZOMETERS 
3 
4 In 1984, 22 piezometers were installed in a total of 10 boreholes in the earthen dikes impounding the 
5 216-B-3 Main Pond and 216-B-3A Expansion Pond. The piezometer coordinates and depths are 
6 provided in Table 2-1 of the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a), and 
7 construction detail is provided in Figure 2-13 of that document. The piezometers were installed in 
8 response to the dike failure that occurred between the 216-B-3A and 216-B-3B Expansion Ponds. By 
9 design, the 3- to 6-m- (10- to 20-ft) thick earthen dikes permitted a certain amount of saturated flow 

10 through and beneath the fill material from which they are constructed. The function of the 
11 piezometers was to monitor this saturated flow. Water level measurements were made at least once a 
12 month with an electric water· level tape, but measurements have not been taken since decommissioning 
13 of the ponds in February 1994. 
14 
15 The piezometers are no longer needed and will be abandoned. The final disposition of the 
16 piezometers will be deferred until the CMS report is complete for the operable unit. 
17 
18 
19 2.6 200-BP-11 PHYSICAL SETTING 
20 
21 This section briefly describes the meteorology, geology, and hydrogeology of the 200-BP-11 Operable 
22 Unit and contains site-specific information not included in the B Plant AAMS Report (DOE-RL 
23 1993b). Detailed descriptions of the physiography, surface hydrology, and environmental and human _ 
24 resources of the 200-BP-11 Operable Unit are discussed in Sections 3.1, 3.3, 3.6, and 3.7 of the 
5 B Plant AAMS Report. The meteorology, geology, and hydrogeology of the 200-BP-11 Operable 
6 Unit are discussed in Sections 3.2, 3.4, and 3.5 of that same document. 

27 
28 The Hanford Site has a semiarid climate with annual average precipitation of 16 cm (6.3 in.). 
29 Average annual temperature maximum and minimum are 18.4 °c (65.2 °F) and 5.3 °C (41.5 °F), 
30 respectively. Prevailing winds are from the northwest and west-northwest as shown in Figure 2-2. 
31 
32 The 200-BP-11 Operable Unit is underlain by a sequence of sedimentary deposits of late Tertiary and 
33 Quaternary age. Figures 2-3 and 2-4 represent conceptual stratigraphy beneath the northwestern and 
34 southeastern portions of the operable unit, respectively. 
35 
36 Thickness of the sedimentary section varies from roughly 90 m (300 ft) thick in the southeastern part 
37 of the operable unit to approximately 60 m (200 ft) in the northern portion. Vadose zone thickness 
38 varies from approximately 60 m (200 ft) in the northwest comer of the operable unit, to 30 m (100 ft) 
39 in the southeast. The most prominent aquitard/semiconfining layer is the lower mud sequence of the 
40 Ringold Formation. The lower mud acts as a perching horizon locally and as a semiconfining layer 
41 in the extreme southeast part of the operable unit. 
42 
43 The uppermost aquifer occurs mostly within the Hanford formation in the northern half of the 
44 operable unit and within Unit A gravels of the Ringold Formation in the south. 
45 
46 Figures 2-5 through 2-10 are isopach and structure maps of the Ringold and Hanford sediments, as 
47 well as the surface of the underlying Elephant Mountain Member basalt, within and near the 
.. ~ 200-BP-11 Operable Unit. As shown by Figures 2-6 through 2-9, the Ringold Formation is 

) discontinuous over the northern portions of the operable unit. The Ringold lower mud sequence thins 
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1 northward and is absent in the vicinity of the main pond. The surfaces of contact between the 
2 Elephant Mountain Member basalt and the Ringold Unit A, and contacts between all the succeeding 
3 units above, generally dip to the south within the oper~ble unit. 
4 
5 Stratigraphic columns representing stratigraphy near specific waste management units are shown in 
6 Figures 2-11 through 2-17. These columns are derived from one or two representative wells in the 
7 immediate vicinity of the waste management unit as shown in Figure 2-20 and Plate 2. Although 
8 most groundwater monitoring wells in the operable unit have been logged for gross gamma, only one 
9 well (699-40-40B) was logged for specific radionuclides with the spectral gamma method. No 

10 manmade radionuclides were detected in this well . 
11 
12 Wells used to construct cross sections and stratigraphic columns are shown in Figure 2-18. Most of 
13 the wells used in construction of these diagrams are RCRA groundwater monitoring wells of recent 
14 construction. Geologic data from these wells are more reliable than data from logs of older wells . 
15 Geologic cross sections representative of areas hosting waste management units are shown in 
16 Figures 2-19 through 2-23 . Recent investigations for the 200 Areas TEDF (Davis et al . 1993) have 
17 enhanced understanding of the subsurface in the southeast portion of the operable unit. 
18 
19 
20 
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Figure 2-2. Hanford Site Wind Roses, 1979 Through 1982. 
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Figure 2-3 . Conceptual Stratigraphic Column for the 200-BP-11 Operable Unit (northwest portion) . 
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Figure 2-4. Conceptual Stratigraphic Column for the 200-BP-11 Operable Unit (southeast portion) . 
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Figure 2-11 . Representative Stratigraphy Immediately North 
of the Liquid Effluent Retention Facility. 
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Figure 2-12. Representative Stratigraphy Between the 216-B-3 Main Pond 
and the 216-E-28 Contingency Pond. 
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Figure 2-13. Representative Stratigraphy for the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches 
near the 216-B-3 Main Pond. 
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Figure 2-14. Composite Representative Stratigraphy for the 216-B-3 Main Pond (southern part) . 
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Figure 2-15. Composite Representative Stratigraphy Between the 216-B-3A 
and 216-B-3B Expansion Ponds . 
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Figure 2-16. Composite Representative Stratigraphy Between the 216-B-3B 
and 216-B-3C Expansion Ponds . 
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Figure 2-17. Representative Stratigraphy near the South End of the 216-B-3C Expansion Pond. 
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Table 2-1. Physical Characteristics of Waste Management Units, 200-BP-11 Operable Unit. 

Waste 
Depth Ground Level 

Management Comments 
Unit 

Plan Dimensions and Area 

216-B-2-l Ditch 1.8 m (6 ft) 4.6 m (15 ft) wide by 1,067 m Decommissioned and backfilled in 
(3,500 ft) long = 4,908 m2 or November 1963 as a result of 
0.49 hectares (52,500 ft2 or UPR-200-E-32. 
1.2 acres) 

216-B-2-2 Ditch 1.8 to 2.4 m 4.6 m (15 ft) wide by 1,067 m Decommissioned and backfilled in 
(6 to 8 ft) (3,500 ft) long = 4,908 m2 or 1970 as a result of 

0.49 hectares (52,500 ft2 or UPR-200-E-138. 
1.2 acres) 

216-B-2-3 Ditch 1.8 to 2.4 m 6.1 m (20 ft) wide by Decommissioned and backfilled in 
(6 to 8 ft) 1,220 m (4,000 ft) long = 1987. 

7,442 m2 or 0.74 hectares 
(80,000 ft2 or 1.8 acres) 

216-B-63 Trench 3 m (10 ft) 5.5 m (18 ft) by 427 m Open and potentially active . 
(1 ,400 ft) = 2,349 m2 or 
0.23 hectares (25 ,200 ft2 or 
.57 acres) 

216-A-29 Ditch 0.6 first to 4.6 m [estimated average width] Upper 213 m (700 ft) of the ditch 
(2 to 15 ft) 13.1 m (43 ft) by 1,098 m was shallow; lower 884 m 

(3,600 ft) = 14,383 m2 or (2,900 ft) steep. Decommissioned 
1.44 hectares (154,800 ft2 or and backfilled in 1991. 
3.6 acres) 

216-B-3 Main Pond 0.6 m to 6 m (2 to 14 hectares (35 acres) Adjoined at the western end by a 
20 ft) 1. 7-hectare ( 4-acre) backfilled 

"overflow pond." Bentonite added 
in 1964. Decommissioned and 
backfilled in 1994. 

216-B-3A Expansion Approx. 1 m 4 hectares (10 acres) Decommissioned and isolated in 
, · 

Pond (3 .3 ft) 1994. 

216-B-3B Expansion Approx. 1 m 4 hectares (10 acres) Has not been used since 1984. 
Pond (3.3 ft) 

216-B-3C Expansion 2.0 m to 3.0 m 17 hectares (41 acres) Currently receives non-RCRA 
Pond (6.6 to 10 ft) effluent. 

216-E-28 1.2 m (4 ft) 12 hectares (30 acres) Three ponds, built for emergency 
Contingency use in 1986-never used but 
Pond remains potentially active. 

216-B-3-l 1.8 m (6 ft) 975 m (3,200 ft) long Decommissioned and backfilled in 
Ditch 1964. 

216-B-3-2 1.2 m to 2.4 m 1,128 m (3,700 ft) long Decommissioned and backfilled in 
Ditch (4 to 8 ft) 1970. 

216-B-3-3 1.8 m (6 ft) 1,128 m (3,700 ft) long Decommissioned and backfilled in 
Ditch 1994. 
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1 3.0 INITIAL EVALUATION 
2 
3 
4 This chapter briefly describes the process information associated with the 200-BP-11 Operable Unit, 
5 known and suspected contamination, potential impacts to human health and the environment, potential 
6 CMRs, and the preliminary corrective measure objectives and alternatives for the operable unit. 
7 Section 3.1 summarizes the past and current effluent discharges to the operable unit. Section 3.2 
8 summarizes the types of contamination data available for the operable unit and what they indicate of 
9 the distribution and character of the contamination. These data include a summary of Section 4.1 

10 (Known and Suspected Contamination) of the B Plant Source Aggregate Area Management Study 
11 Report (DOE-RL 1993b) and PUREX Plant Source Aggregate Area Management Study Report 
12 (DOE-RL 1993d), and a summary of Phase 1, 2, and 3 sampling results in the 216-B-3 Expansion 
13 Ponds Closure Plan (DOE-RL 1994a). Section 3.3 discusses the conceptual model and potential 
14 concerns to human health and the environment as developed in Section 4.2 and Chapter 5 of the 
15 B Plant Aggregate Area Management Study (AAMS) Report (DOE-RL 1993b). Physical conceptual 
16 models for individual waste management units are provided in Chapter 4 of this work/closure plan. 
17 Section 3.4 is a summary of the CMRs from Chapter 6 of the B Plant AAMS Report, and Section 3.5 
18 discusses the possible interim remedial measures presented in Chapter 7 of the B Plant AAMS Report. 
19 
20 
21 3.1 PROCESS INFORMATION 
22 
23 Currently, the 216-B-3C Expansion Pond is the only waste management unit in the 200-BP-11 
24 Operable Unit that receives effluents. These nondangerous discharges are the cooling water from 

.5 B Plant (221 Building), 242-A Evaporator, 241-A Aging Waste Ventilation System Complex, and 
_.6 244-AR Vault. In addition, the operable unit receives discharges from the B Plant and PUREX Plant 
27 .chemical sewers, 283-E Water Treatment Facility, and the 284-E Powerhouse. In the past, the 
28 operable unit received wastewater from PUREX Plant cooling water, 244-CR Vault, 
29 242-B Evaporator, 244-]:3XR Vault, and 241-BY Tank Farm. The operable unit has also received 
30 wastewater from several miscellaneous sources, such as construction activities and the LERF. Other 
31 nondangerous discharge streams may be conveyed to the operable unit in the future. Figure 3-1 
32 depicts the current flow routes to the operable unit. A complete description of the current discharge 
33 streams is provided in the 216-B-3 Expansion Ponds Closure Plan (Chapter 3, DOE-RL 1994a). 
34 Table 3-1 provides a summary of candidate potential contaminants of concern resulting from all 
35 discharges to the operable unit, and the final list of potential contaminants of concern is presented in 
36 Table 3-2. 
37 
38 
39 3.2 KNOWN AND SUSPECTED CONTAMINATION 
40 
41 This section summarizes the known and suspected contamination data for the 200-BP-11 Operable 
42 Unit. A thorough search was performed to assess the known and suspected contamination from each 
43 of the process streams discussed in Section 3.1 and is documented in the B Plant and PUREX Plant 
44 AAMS Reports (Tables 4-22 and 4-32, respectively; DOE-RL 1993b, 1993d) and the 216-B-3 
45 Expansion Ponds Closure Plan (Section 4 Tables) (DOE-RL 1994a). Additionally, the Form 3's 
46 (individual TSD unit Dangerous Waste Permit Applications for the Hanford Site Dangerous Waste 
47 Part A Permit Application) for the 216-B-63 Trench, 216-A-29 Ditch, and the 216-B-3 Main Pond 
· 8 RCRA TSD units were reviewed to ensure that the contaminants listed on the form were considered 
9 in the evaluation of potential contaminants of concern. The Form 3's are provided in Appendix C. 
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1 All contaminants identified in this search are listed in Table 3-1. It should be noted that Table 3-1 
2 includes all candidate potential contaminants of concern to the entire B Plant Aggregate Area and is 
3 therefore considered a conservative list with respect to the 200-BP-11 Operable Unit. 
·4 

5 
6 3.2.1 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditch Past-Practice Units 
7 
8 3.2.1.1 216-B-2-1 Ditch. The 216-B-2-1 Ditch was operational from April 1945 to November 1963. 
9 The ditch conveyed B Plant (221-B Building) steam condensate, process cooling water, and chemical 

10 sewer effluents and water from the 284-E Powerhouse. After March 1952 until its closing, it also 
11 conveyed 241-CR Vault cooling water. The 216-B-2-1 Ditch released to the 216-B-3-1 Ditch. 
12 
13 There is no record of dangerous waste contamination associated with these effluent streams during the 
14 operational period of the 216-B-2-1 Ditch. The only documented release to the ditch is Unplanned 
15 Release UPR-200-E-32, which occurred in November 1963. The leak caused gross contamination of 
16 the 207-B Water Retention Basin and the head end of this 216-B-2-1 Ditch. After damming the 
17 216-B-2-1 Ditch 300 m (1,000 ft) from its head, the contaminated basin water was flushed into the 
18 ditch. The total volume of liquid to be discharged to the ditch during this incident was estimated to 
19 be 4,900,000 L (1,300,000 gal), 4,200,000 L (1,100,000 gal) of which was low-activity-level cooling 
20 water. The amount of activity released was estimated from sample analyses and estimated retention 
21 basin volume prior to discharge. The cerium-141 content was determined insignificant. Only 30 Ci 
22 of cerium-144 and 0.05 Ci of strontium-90 were considered pertinent (Maxfield 1979). It was also 
23 estimated that less than half a liter of highly contaminated waste from the B Plant 6-1 tank contents 
24 was discharged to the retention basin (Maxfield 1979). 
25 
26 As a result of breakthrough by contaminated vegetation in the fall of 1973, further action was 
27 completed to cover the unit with a plastic weed root barrier. This work included leveling the ground 
28 surface, spreading a 10-cm (4-in.) sand cushion on which 10-mil-thick plastic sheeting was laid, 
29 spreading a 46-cm (18-in.) cover of sand, and finishing with a 10-cm (4-in.) topping of gravel to 
30 prevent erosion by wind (Maxfield 1979). In 1986 because of the recurrence of contaminated 
31 vegetation near the ditch, the 216-B-2-1 Ditch was restabilized with 61 cm (24 in.) of best available 
32 soil. The ditch surface area is currently classified as an area of underground radioactive material. 
33 
34 A comparison of the estimated pore volume beneath the ditch with the quantity of effluent disposed to 
35 the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
36 
37 3.2.1.2 216-B-2-2 Ditch. The 216-B-2-2 Ditch was excavated to replace the 216-B-2-1 Ditch and 
38 was active from November 1963 to May 1970. The 216-B-2-2 Ditch converged with the abandoned 
39 216-B-2-1 Ditch about 488 m (1,600 ft) downstream. The 216-B-2-2 Ditch transported B Plant 
40 cooling water, steam condensate, and chemical sewer effluent; 284-E Powerhouse waste and steam 
41 condensate; and 241-CR Vault cooling water until January 1965. From January 1965 to 
42 November 1967, the 216-B-2-2 Ditch also carried 241-BY In-Tank Solidification (ITS) Unit cooling 
43 water. From November 1967 to February 1968, the 216-B-2-2 Ditch did not carry 284-E 
44 Powerhouse waste or B Plant steam condensate. From February 1968 to April 1970, the 216-B-2-2 
45 Ditch also carried 241-BY Tank Farm ITS Unit 2 cooling water. Until April 1970, the 216-B-2-2 
46 Ditch also received cleanup waste from the 207-B Retention Basin (DOE-RL 1993b). The 216-B-2-2 
47 Ditch discharged to the 216-B-3-1 Ditch until July 1964, then to the 216-B-3-2 Ditch until 
48 September 1970. 
49 
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1 There is no record of dangerous waste contamination associated with the effluent streams during the 
2 operational period of the 216-B-2-2 Ditch. The only documented release to the 216-B-2-2 Ditch is 
3 Unplanned Release UPR-200-E-138 on March 22, 1970, which released approximately 1,000 Ci of 
4 strontium-90 to the 216-B-2-2 Ditch. The radionuclides reported to be released to the ditch include 
5 cesium-137, strontium-90, plutonium-239, and plutonium-240. Radionuclide data obtained from 
6 waste inventory data sheets (WIDS), dated March 2, 1992, indicate the 216-B-2-2 Ditch contains 
7 0.314 Ci of cesium-137, 147 Ci of strontium-90, and 0.042 g of plutonium-239/240 (DOE-RL 
8 1993b). 
9 

10 As a result of this release, the 216-B-2-2 Ditch was decommissioned and backfilled to grade with 
11 2.4 m (8 ft) of clean fill material. In 1973, Russian thistles and willow trees growing on the 
12 backfilled area showed internal beta-gamma contamination up to a maximum of 3,000 ct/min. 
13 Because of the contaminated vegetation, the first 731 m (2,400 ft) of the 216-B-2-2 Ditch was covered 
14 with sand and plastic root liners. Since that time no contaminated vegetation has been found on the 
15 first 731 m (2,400 ft); however, Russian thistles growing on the uncovered section of the · 
16 216-B-2-2 Ditch showed readings up to 1,500 ct/min beta-gamma contamination (DOE-RL 1993b). 
17 Because of this contaminated vegetation, the 216-B-2-2 Ditch was restabilized with 61 cm (24 in.) of 
18 soil in 1986. Currently, the 216-B-2-2 Ditch is classified as an underground radioactive material 
19 zone. 
20 
21 A comparison of the estimated pore volume beneath the 216-B-2-2 Ditch with the quantity of effluent 
22 disposed to the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
23 

. 24 3.2.1.3 216-B-2-3 Ditch. The 216-B-2-3 Ditch was operational from May 1970 to 1987 and was 
25 excavated to replace the 216-B-2-2 Ditch as a result of Unplanned Release UPR-200-E-138. The 
26 216-B-2-3 Ditch conveyed and percolated 241-CR Vault cooling water, B Plant cooling water, and 
27 241-BY Tank Farm ITS-1 and ITS-2 unit condenser cooling water. The 216-B-2-3 Ditch discharged 
28 to the 216-B-3-2 Ditch until September 1970 and then to the 216-B-3-3 Ditch until its closing. 
29 
30 There is no record of dangerous waste contamination associated with these effluent streams during the 
31 operational period of the 216-B-2-3 Ditch. Additionally, no radionuclide data are presented for this 
32 site in the WIDS (WHC 1991c). 
33 
34 In 1987, the 216-B-2-3 Ditch was decommissioned and backfilled with 26 m (8 ft) of clean soil. The 
35 216-B-2-3 Ditch was replaced with a 56-cm (22-in.) HDPE pipeline commonly referred to as the 
36 216-B-2-3 Pipeline or B Plant cooling water pipeline. The 216-B-2-3 Ditch and 216-B-2-3 Pipeline 
37 surface areas are currently classified as an area of underground radioactive material. 
38 
39 A comparison of the estimated pore volume beneath the 216-B-2-3 Ditch with the quantity of effluent 
40 disposed to the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
41 
42 The 216-B-2-3 Ditch is surveyed semiannually. During the April 1991 survey, vegetation was found 
43 with beta contamination up to 20,000 dis/min. This was an increase from the previous year. The site 
44 is considered one of low-level radioactivity with readings that are generally less than 200 ct/min by a 
45 Geiger-Mueller (GM) probe (Maxfield 1979). In 1986, the 216-B-2-3 Ditch was restabilized with 
46 61 cm (24 in.) of best available soil because of the recurrence of contaminated vegetation in the area. 
47 
-1,8 
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1 3.2.2 216-B-63 Trench TSD Unit 
2 
3 The 216-B-63 Trench was operational from March 1970 to February 1992. The Form 3 for the 
4 216-B-63 Trench TSO unit states that the 216-B-63 Trench received nonregulated wastewater from the 
5 B Plant chemical sewer, which includes corrosive dangerous waste from the generation of 
6 demineralizer columns at B Plant. Treatment of these wastes occurred by successive addition of 
7 acidic and caustic wastes to the 216-B-63 Trench. Approximately 473,175 L/day (125,000 gal/day) 
8 total flow reached the 216-B-63 Trench. The corrosive discharges were a major part of this flow; 
9 however, no accurate estimates are available regarding the total volume of corrosive wastes . 

10 Approximately 68,100,000 kg/yr (150,000,000 lb/yr) of corrosive wastes was managed in the 
11 216-B-63 Trench. The 216-B-63 Trench has not received dangerous waste since September 1985; 
12 however, the unit did receive nondangerous waste until 1992. 
13 
14 The B Plant AAMS Report (DOE-RL 1993b) states that the only documented dangerous effluent 
15 discharged to the 216-B-63 Trench consisted of demineralizer recharge effluent and compressor 
16 cooling water from the B Plant (221-B Building). From 1970 to 1985, the demineralizer recharge 
17 effluent contained aqueous sulfuric acid and sodium hydroxide solutions; after 1985, the cation 
18 column effluent was treated with sodium carbonate and the anion column effluent was treated with 
19 monosodium phosphate to maintain a combined pH between 4 and 10. As of 1987, the waste 
20 discharged to the 216-B-63 Trench was no longer considered to be "Dangerous Waste" under 
21 WAC 173-303. According to a study done by Meinhardt and Frostensen (1979), radiological 
22 discharges to the 216-B-63 Trench were relatively low with a total beta discharge of 8.7 Ci and 
23 approximately 7.6 kg (16.7 lb) of uranium. 
24 
25 A comparison of the estimated pore volume beneath the 216-B-63 Trench with the quantity of effluent 
26 disposed to the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
27 
28 
29 3.2.3 216-A-29 Ditch TSD Unit 
30 
31 The 216-A-29 Ditch was operational from November 1955 to October 1991. The Form 3 for the 
32 216-A-29 Ditch TSO unit states that the 216-A-29 Ditch received nonregulated process and cooling 
33 waters from the PUREX Plant and historically received corrosive dangerous wastes from regeneration 
34 of demineralizer columns in the PUREX Plant. Treatment of these wastes occurred by the successive 
35 addition of acidic and caustic wastes that served to neutralize the wastes while in the ditch. Any 
36 acidic or caustic wastes that did reach the soil were subsequently neutralized by the calcareous nature 
37 of the soil. Approximately 22,710,000 L/day (6,000,000 gal/day) of total flow reached this ditch; 
38 however, no accurate estimates are available regarding the total volume of corrosive wastes this unit 
39 received. The 216-A-29 Ditch also historically received spills from the PUREX Plant. When 
40 accurate information as to the nature and quantity of these spills was available, this information was 
41 listed on the annual waste quantity. This unit has not received dangerous wastes since February 1986 
42 and will be closed under interim status. 
43 
44 The PUREX Plant AAMS Report (DOE-RL 1993d) states that discharges of sodium hydroxide and 
45 sulfuric acid solution from the chemical sewer occurred on a daily basis until February 1986. Other 
46 known and potential discharges include demineralizer regenerant, oxalic acid, nitric acid, hydrogen 
47 peroxide, calcium nitrate, potassium permanganate, sodium carbonate solution, hydrate solution, 
48 potassium hydroxide, sodium nitrate, sodium hydroxide, cadmium nitrate, and hydrazine. The 
49 majority of these discharges were CERCLA reportable releases. The PUREX Plant AAMS Report 
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1 (DOE-RL 1993d) has a table of a single sampling period of organics and inorganics in the PUREX 
2 chemical sewer; these could possibly have been in the effluent discharged to the 216-A-29 Ditch. 
3 
4 To support interim stabilization of the 216-A-29 Ditch in 1991, samples were taken of soil and trees 
5 to determine the possible radionuclide uptake. Samples were collected of the surrounding surface 
6 soils, new growth limbs and leaves, and cores taken from the trunks of trees. Six sample points were 
7 chosen, three from each side: two at the north end of the ditch, two from the midsection, and two 
8 from the south end. Soil had a maximum value of 2.3 pCi/g of cesium-137, less than 0.28 pCi/g of 
9 plutonium-239/240, 0.65 pCi/g of strontium-90, and 5.5 x 10-7 g/g of uranium (WHC 1992b). 

10 
11 Water samples were also collected in 1991 from the 216-A-29 Ditch. The average pH value was 7.7. 
12 Aquatic vegetation samples collected in 1991 indicated the presence of uranium at 2.9 x 10-1 gig and 
13 strontium-90 at 0.44 pCi/g. Sediment samples collected indicated uranium at 1.1 x 10~ gig, 
14 cesium-137 at 3.3 pCi/g, strontium-90 at 0.65, and plutonium below the detection limit. 
15 
16 A comparison of the estimated pore volume beneath the 216-A-29 Ditch with the quantity of effluent 
17 disposed to the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
18 
19 
20 3.2.4 216-B-3-1 and 216-B-3-2 RCRA Past-Practice Units 
21 
22 3.2.4.1 216-B-3-1 Ditch. The 216-B-3-1 Ditch was operational from April 1945 to July 1964. The 
23 216-B-3-1 Ditch received the effluent from the 216-B-2-1 Ditch from April 1945 through November 
24 1963 and effluent from the 216-B-2-2 Ditch from November 1963 until July 1964. The 216-B-3-1 
·:5 Ditch also received the effluent from the PUREX cooling water line from 1957 through July 1964. 
'.6 . Therefore, as with the 216-B-2-1 Ditch, there is no record of dangerous waste contamination 

27 associated with these effluent streams during the operational period of the 216-B-3-1 Ditch. 
28 
29 The first potential release to the 216-B-3-1 Ditch was Unplanned Release UPR-200-E-32, which 
30 occurred at the 216-B-2-1 Ditch in November 1963. This release caused gross contamination of the 
31 207-B Retention Basin and the head end of the 216-B-2-1 Ditch. However, because the 216-B-2-1 
32 Ditch was immediately dammed after the release occurred, the release is not documented as reaching 
33 the 216-B-3-1 Ditch. 
34 
35 The second and most dangerous release to the 216-B-3-1 Ditch is Unplanned Release UPR-200-E-34, 
36 which occurred in June 1964 when an estimated 2,500 Ci of mixed fission products was released to 
37 the head end of the 216-B-3-1 Ditch (DOE-RL 1993b) via the PUREX cooling water line. This 
38 release caused the decommissioning and stabilization of the 216-B-3-1 Ditch with clean soil. · Prior to 
39 the second stabilization activity at the ditch in 1971, Russian thistle was found growing profusely over 
40 areas of the covered ditch. Radiation measurements of up to 40 mrad/h were observed on surfaces of 
41 the thistle (Maxfield 1979). During a routine surveillance in 1984, contamination was found as 
42 follows : spotty contamination of soil up to 50,000 ct/min, vegetation up to 100,000 ct/min, coyote 
43 feces up to 2,000 ct/min, and animal burrows up to 12,000 ct/min (DOE-RL 1993b). 
44 
45 Radionuclide data for the 216-B-3-1 Ditch are not available in the WIDS (WHC 1991c); however, 
46 Maxfield (1979) states that 3 Ci of mixed waste was discharged to the ditch during its operational 
47 lifetime. 
dl3 
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1 A comparison of the estimated pore volume beneath the 216-B-3-1 Ditch with the quantity of effluent 
2 disposed to the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
3 
4 3.2.4.2 216-B-3-2 Ditch. The 216-B-3-2 Ditch was active from July 1964 to September 1970. The 
5 216-B-3-2 Ditch received the effluent from the 216-B-2-2 Ditch from July 1964 through May 1970 
6 and effluent from the 216-B-2-3 Ditch from May 1970 to September 1970. The 216-B-3-2 Ditch also 
7 received the effluent from the PUREX cooling water line from 1957 through July 1964 and effluent 
8 from the 216-A-29 Ditch from November 1955 through September 1970. 
9 

10 The 216-A-29 Ditch Dangerous Waste Permit Application (Form 3) documents the ditch as receiving 
11 corrosive dangerous wastes that were treated by the successive addition of acidic and caustic wastes 
12 that served to neutralize the wastes while in the ditch. Approximately 22,710,000 L/day 
13 (6,000,000 gal/day) of total flow reached this ditch; however, no accurate estimates are available 
14 regarding the total volume of corrosive wastes the 216-A-29 Ditch received. The 216-A-29 Ditch 
15 also historically received spills from the PUREX Plant. 
16 
17 . The PUREX Plant AAMS Report (DOE-RL 1993d) states that discharges of sodium hydroxide and 
18 sulfuric acid solution from the chemical sewer occurred on a daily basis until February 1986. Other 
19 known and potential discharges include demineralizer regenerant, oxalic acid, nitric acid, hydrogen 
20 peroxide, calcium nitrate, potassium permanganate, sodium carbonate solution, hydrate solution, 
21 potassium hydroxide, sodium nitrate, sodium hydroxide, cadmium nitrate, and hydrazine. The 
22 majority of these discharges were CERCLA reportable releases. The PUREX Plant AAMS Report 
23 (DOE-RL 1993d) has a table of a single sampling period of organics and inorganics in the PUREX 
24 chemical sewer; these possibly could have been in the effluent discharged to the 216-A-29 Ditch. 
25 Because the 216-B-3-2 Ditch received the 216-A-29 Ditch effluent, it is assumed that the 216-B-3-2 
26 Ditch also received these potential wastes, but in a much more diluted state. 
27 
28 The most dangerous documented release to the 216-B-3-2 Ditch resulted from Unplanned Release 
29 UPR-200-E-138, which occurred in March 1970 when approximately 1,000 Ci of strontium-90 was 
30 released to the 216-B-2-2 Ditch. This release led to readings at the head of the ditch of 450 mR/h 
31 and general activity along the ditch averaging 10,000 ct/min. After the bottom was covered with 
32 0.3 m (1 ft) of soil, readings were reduced to 20 mR/h at the head of the 216-B-3-2 Ditch and 
33 200 ct/min of general activity along the 216-B-3-2 Ditch (Maxfield 1979). As a result of this release, 
34 the ditch was decommissioned and stabilized in September 1970. 
35 
36 A comparison of the estimated pore volume beneath the 216-B-3-2 Ditch with the quantity of effluent 
37 disposed to the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
38 
39 
40 3.2.S 216-B-3 Main Pond/Ditch TSD Unit 
41 
42 3.2.S.1 216-B-3-3 Ditch. The 216-B-3-3 Ditch was active from September 1970 through 1994. The 
43 216-B-3-3 Ditch received its dangerous waste from the 216-A-29 Ditch, which drained the PUREX 
44 Plant chemical sewer line until July 1991. The 216-B-3-3 Ditch also received the nondangerous 
45 effluents from the PUREX Plant and B Plant cooling water lines at the head end of the 216-B-3-3 
46 Ditch. 
47 
48 The 216-B-3-3 Ditch, like the 216-B-3-2 Ditch, received a diluted form of the 216-A-29 Ditch sodium 
49 hydroxide and sulfuric acid solutions from the chemical sewer until February 1986. Other known and 
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1 potential discharges include demineralizer regenerant, oxalic acid, nitric acid, hydrogen peroxide, 
2 calcium nitrate, potassium permanganate, sodium carbonate solution, hydrate solution, potassium 
3 hydroxide, sodium nitrate, sodium hydroxide, cadmium nitrate, and hydrazine. From February 1986 
4 through July 1991, because of the decommissioning of the 216-A-29 Ditch, the 216-B-3-3 Ditch (and 
5 main pond and expansion ponds) 'received approximately 5,678 to 22,712 L/min (1,500 to 
6 6,000 gal/min) of nondangerous liquid effluent. 
7 
8 One Unplanned Release, UPR-200-E-51, occurred at the 216-B-3-3 Ditch in May 1977 when about 
9 15 kg (33 lb) of cadmium nitrate was released to the 216-B-3-3 Ditch via the PUREX chemical sewer 

10 (i.e., 216-A-29 Ditch) (WHC 1991c). There is no estimate of the cadmium nitrate distribution 
11 between the 216-B-3-3 Ditch and main pond resulting from this release. 
12 
13 A comparison of the estimated pore volume beneath the 216-B-3-3 Ditch with the quantity of effluent 
14 disposed to the ditch suggests that the effluent had potential to reach groundwater (DOE-RL 1993b). 
15 
16 3.2.5.2 216-B-3 Main Pond. The 216-B-3 Main Pond was active from 1945 through 1994. The 
17 216-B-3 Main Pond received the effluent, consecutively, from the 216-B-3-1, 216-B-3-2, and 
18 216-B-3-3 Ditches over its entire operational period. The records indicate that the Main Pond 
19 received effluent only from these sources. 
20 
21 Because the 216-B-3 Main Pond received the effluent from the 216-B-3-1, 216-B-3-2, and 216-B-3 
22 Ditches, it also received the effluents from the 216-B-2-l, 216-B-2-2, 216-B-2-3, and 216-A-29 
23 Ditches and the PUREX and B Plant cooling water lines. The potential contamination that may have 
24 been received from these sources is described in the previous sections and will therefore not be 
5 repeated. 
6 

27 However, unplanned releases that occurred at other waste management units within the 200-BP-11 
28 Operable Unit have resulted in documented contamination at the 216-B-3 Main Pond. In June 1964, 
29 Unplanned Release UPR-200-E-34 occurred when a coil leak in the F-15 tank in the PUREX Plant 
30 released 10,000 Ci of short- and long-lived fission products to the PUREX cooling water line. It is 
31 estimated that 2,500 Ci of the contamination went to the 216-B-3-1 Ditch and the 216-B-3 Main Pond 
32 (and overflow pond), and the remainder went to the 216-A-25 Gable Mountain Pond. This release 
33 was the most severe unplanned release reported for the operable unit and resulted in the 
34 decommissioning and stabilization of the 216-B-3-1 Ditch. Also as a result of this release, bentonite 
35 was placed in the 216-B-3 Main Pond to diminish the transport of contamination. The method of 
36 placement and amount of bentonite used is not known. 
37 
38 In March 1970, Unplanned Release UPR-200-E-138 occurred when approximately 1,000 Ci of 
39 strontium-90 was released to the 216-B-2-2 Ditch. Although earthen dams were built to keep as much 
40 contamination out of the 216-B-3-2 Ditch and 216-B-3 Main Pond as possible, radionuclides reaching 
41 the 216-B-3 Main Pond included approximately 13 Ci of cesium-137, 50 Ci of strontium-90, and 
42 54 Ci of cerium-144. Bulldozers pushed soil over the north, south, and west shorelines of the 
43 216-B-3 Main Pond, reducing radioactivity from a maximum of 650 mR/h to 10 mR/h at the ditch 
44 inlet. Other measurements around the pond ranged from 1,000 ct/min to 25,000 ct/min (DOE-RL 
45 1993b). 
46 
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1 In May 1977, Unplanned Release UPR-200-E-51 occurred when about 15 kg (33 lb) of cadmium 
2 nitrate was released to the 216-B-3-3 Ditch and 216-B-3 Main Pond via the 216-A-29 Ditch. There is 
3 no estimate of the cadmium nitrate distribution between the 216-B-3-3 Ditch and 216-B-3 Main Pond. 
4 
5 A comparison of the estimated pore volume beneath the 216-B-3 Main Pond with the quantity of 
6 effluent disposed to the pond suggests that the effluent had potential to reach groundwater (DOE-RL 
7 1993b). 
8 
9 

10 3.2.6 Summary of Known Unplanned Release Data 
11 
12 Six known unplanned releases have occurred in the 200-BP-11 Operable Unit as discussed in 
13 Section 2.1.5 . These unplanned releases are, in order of occurrence, UN-200-E-14, UPR-200-E-32 , 
14 UPR-200-E-34, UPR-200-E-138, UPR-200-E-51, and UN-200-E-92. These releases and the resultant 
15 contamination within the waste management unit within which they occurred are also discussed in the 
16 applicable section above. 
17 
18 Unplanned Release UN-200-E-14 occurred in 1958 when a dike failed on the east side of the 216-B-3 
19 Main Pond. This release would contain the same potential contamination associated with the 
20 216-B-3 Main Pond up to 1958 and therefore does not present additional contaminants of concern to 
21 the operable unit. Because this release occurred on the east side of the 216-B-3 Main Pond, it was 
22 incorporated into the 216-B-3A Expansion Pond and was thus characterized as part of the Phase 1, 2, 
23 and 3 studies (Section 3.6) . 
24 
25 In November 1963, Unplanned Release UPR-200-E-32 occurred when a coil leak developed in the 
26 B Plant (221-B Building) 6-1 tank, which stored the cesium-rare earth fraction of the fission product 
27 stream. The leak caused gross contamination of the 207-B Water Retention Basin and the head end of 
28 this ditch. After damming the 216-B-2-1 Ditch 300 m (1 ,000 ft) from its head, the contaminated 
29 basin water was flushed into the ditch. The total volume of liquid discharged to the ditch during this 
30 incident was estimated to be 4,900,000 L (1,300,000 gal), 4 ,200,000 L (1,100,000 gal) of which was 
31 low-activity-level cooling water. The amount of activity released was estimated from sample analyses 
32 and estimated retention basin volume prior to discharge. The cerium-141 content was determined 
33 insignificant. Only 30 Ci of cerium-144 and 0.05 Ci of strontium-90 were considered pertinent. It 
34 was also estimated that less than half a liter of highly contaminated waste from the B Plant 6-1 tank 
35 contents was discharged to the retention basin (Maxfield 1979). 
36 
37 In June 1964, Unplanned Release UPR-200-E-34 occurred when a coil leak in the F-15 tank in the 
38 PUREX Plant released 10,000 Ci of short- and long-lived fission products to the PUREX cooling 
39 water line. It is estimated that 2,500 Ci of the contamination went to the 216-B-3-1 Ditch and the 
40 216-B-3 Main Pond (and overflow pond), and the remainder went to the 216-A-25 Gable Mountain 
41 Pond. This release was the most severe unplanned release reported for the operable unit and resulted 
42 in the decommissioning and backfilling of the ditch. Also as a result of this release, bentonite was 
43 placed in the 216-B-3 Main pond to diminish the transport of contamination. The method of 
44 placement and amount of bentonite used is not known. 
45 
46 On March 20, 1977, Unplanned Release UPR-200-E-138 occurred when an estimated 1,000 Ci of 
47 strontium-90 escaped from the 8-1 storage tank at B Plant while attempting to measure the liquid level 
48 of product. The release was sprayed with several small water hoses down the B Plant floor drain and 
49 chemical sewer that led to the 216-B-2-2 and 216-B-3-2 Ditches (Maxfield 1979). After this release 
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1 the piping from B Plant was flushed to the 216-B-2-2 Ditch. The 207-B Retention Basin was 
2 bypassed and was not contaminated as a result of this unplanned release. On March 23, 1970, 
3 earthen dams were built to keep as much contamination as possible out of the 216-B-3 Main Pond, 
.4 but the exact locations of these dams are not known. The amount of radioactive contamination 
5 estimated to reach the 216-B-3 Main Pond was 13 Ci of cesium-137, 50 Ci of strontium-90, and 
6 54 Ci of cerium-144. Water samples from the 216-B-3 Main Pond reached a maximum strontium-90 
7 concentration of 1.7 x 10+6 pCi/L (1.7 x 10-3 µCi/mL) (Maxfield 1979). As a result of this 
8 contamination, bulldozers pushed soil over the north, south, and west shorelines of the 216-B-3 Main 
9 Pond, reducing radioactivity from a maximum of 650 mR/h to 10 mR/h at the ditch inlet. Other 

10 measurements around the pond ranged from 1,000 ct/min to 25,000 ct/min (DOE-RL 1993b). An 
11 estimated amount of contamination remaining in the 216-B-2-2 and 216-B-3-2 Ditches is not available. 
12 The 216-B-2-2 and 216-B-3-2 Ditches were decommissioned as a result of this release. 
13 
14 In May 1977, Unplanned Release UPR-200-E-51 occurred when 15 kg of cadmium nitrate was 
15 released to the 216-A-29 Ditch via the PUREX Plant chemical sewer. This release may have reached 
16 the 216-B-3-3 Ditch and 216-B-3 Main Pond. 
17 
18 Unplanned Release UN-200-E-92 occurred in September 1980 as a result of the detection of 
19 radioactively contaminated Russian thistle along the easternmost perimeter fence in the 200 East Area. 
20 The contaminated thistle and soil were removed and disposed of at an excavation pit north of 
21 216-A-24 Crib and are therefore no longer a concern for the 200-BP-11 Operable Unit. 
22 
23 
24 3.2. 7 216-E-28 Contingency Pond 
5 

_6 There is no dangerous waste or radioactive contamination associated with the 216-E-28 Contingency 
27 Pond. 
28 
29 
30 3.2.8 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds 
31 
32 The 216-B-3A and 216-B-3B Expansion Ponds were constructed in 1983 to receive increased 
33 discharges that would result from restart of the PUREX Plant. The 216-B-3A Expansion Pond was 
34 placed into service in October 1983 by receiving overflow from the 216-B-3 Main Pond. The pond 
35 was operated until January 1984, when the dike between the 216-B-3A and 216-B-3B Expansion 
36 Ponds failed at the connecting spillway. All discharge _from the dike failure was contained in the 
37 216-B-3B Pond, which had remained unused until this time. The 216-B-3A and 216-B-3B Expansion 
38 Ponds were fully operational by June 1984. 
39 
40 The 216-B-3B Expansion Pond was taken out of service in May 1985, and up to 2 m (7 ft) of 
41 material was excavated from the pond bottom, to a depth below the bottom of the trenches. The 
42 excavated material was placed as diking on the north shore of the 216-B-3 Main Pond. The 
43 216-B-3B Expansion Pond has not been used since it was taken out of service in May 1985 and is not 
44 anticipated to be used again. The 216-B-3A Expansion Pond was decommissioned in June 1994. 
45 
46 The 216-B-3C Expansion Pond was constructed in 1985 to accommodate increased flow resulting 
47 from the decommissioning of 216-A-25 Gable Mountain Pond. The 216-B-3C Expansion Pond 
·g received effluent from the 216-B-3A Expansion Pond from 1985 to 1994. In the spring of 1994, the 
9 effluent originating at the 216-B-3-3 Ditch was rerouted directly to the 216-B-3C Expansion Pond, 
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1 thus making the pond the only active unit in the entire 200-BP-11 Operable Unit. This effluent is 
2 non-RCRA and poses no threat to contaminate the 200-BP-11 Operable Unit with either dangerous or 
3 radioactive waste. The 216-B-3C Expansion Pond is expected to remain operational for an 
4 unspecified duration. 
5 
6 The 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds are collectively referred to as the 216-B-3 
7 Expansion Ponds TSD unit and are permitted under RCRA interim status. The Dangerous Waste 
8 Permit Application (Form 3) for the expansion ponds is provided in Appendix C. However, three 
9 major sampling events have taken place in the 200-BP-11 Operable Unit in support of closure of the 

10 expansion ponds via the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a). 
11 
12 In August and September 1989, Phase 1 (WHC 1991b) sediment/surface soil samples were taken from 
13 the main pond (excluding the overflow pond); the 216-B-3A, 216-B-3B, and 216-B-3C Expansion 
14 Ponds; and the 216-B-3-3 Ditch. In 1992, Phase 2 surface/sediment soil samples were taken to 
15 provide confirmation of Phase 1 data in the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. 
16 In 1989 and 1990, Phase 3 sampling explored the extent of contamination in the vadose zone beneath 
17 the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. These three phases of sampling effectively 
18 characterized dangerous waste in the_ surface and subsurface (vadose zone) soils in the 216-B-3A, 
19 216-B-3B, and 216-B-3C Expansion Ponds. The laboratory results from these three sampling phases 
20 are provided in Appendices C, D, and E of the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 
21 1994a). Note that Phase 1, 2, and 3 analytical results were not used to eliminate potential 
22 contaminants of concern for the 200-BP-11 Operable Unit because the expansion ponds were not in 
23 service until 1983, which was well after the majority of potential contamination would have been 
24 discharged to the operable unit. As a result of Phase 1, 2, and 3 sampling, it has been concluded by 
25 WHC, BHI, DOE, and Ecology that the expansion ponds do not contain dangerous waste, as defined 
26 by WAC 173-303-040, at levels that pose a substantial hazard to human health or the environment. 
27 .Therefore, the expansion ponds will not be further evaluated for dangerous waste. However, the 
28 expansion ponds will be further evaluated for radionuclide contamination as part of the 200-BP-11 
29 Operable Unit RFI/CMS as discussed in Chapters 4 and 5. 
30 
31 
32 3.2.9 WHC Operational Environmental Monitoring 
33 
34 Wastewater from chemical processing plants and other facilities is sampled by the WHC Operational 
35 Environmental Monitoring Program (OEMP) at the point of discharge into a waste management unit 
36 to ensure compliance with WHC internal standards and applicable DOE standards. As an additional 
37 operational check, the WHC OEMP also collects surface water, vegetation, and sediment samples 
38 from the active ditches and ponds, which included the ditches and ponds from the 200-BP-11 
39 Operable Unit. The majority of the data collected for the 200-BP-11 Operable Unit is summarized in 

· 40 the B Plant AAMS Report (DOE-RL 1993b). Currently, the 216-B-3C Expansion Pond is the only 
41 active waste management unit in the 200-BP-11 Operable Unit being sampled under the WHC OEMP. 
42 
43 The surface water samples collected from the OEMP were composited and analyzed monthly for gross 
44 alpha, gross beta, gamma-emitting radionuclides, and strontium-90. Additionally, the surface water 
45 was analyzed for pH, nitrate, and tritium. Samples of aquatic vegetation were collected from the 
46 ponds and ditches yearly to determine root uptake of radionuclides from potentially contaminated 
47 . sediments. Along with vegetation samples, sediment samples were collected to measure the 
48 accumulation of radionuclides . The sediment samples consist of a composite of five plugs, each 
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900 cm2 by 2.5 cm deep. The vegetation and sediment samples were analyzed for gamma-emitting 
radionuclides, strontium-90, plutonium-239, and uranium. 

The results from the WHC OEMP analyses confirm that radionuclides have been disposed to the 
operable unit. However, the WHC OEMP analyses do not provide information regarding the extent 
of contamination in the soils and therefore will not be considered further in the RFI for the 200-BP-11 
Operable Unit. 

3.3 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT 

This section summarizes the information needed to support a qualitative and quantitative evaluation of 
the human health and environmental hazards as provided in Section 4.2 of the B Plant AAMS Report 
(DOE-RL 1993b). The AAMS report assessment includes a discussion of release mechanisms and 
potential transport pathways; develops a conceptual model of human exposure based on these 
pathways; and presents the physical, radiological, and toxicological characteristics of the known or 
suspected contaminants. The AAMS report assessment of environmental risks was severely 
constrained by the relative lack of data regarding potentially exposed biotic populations and exposure 
pathways. The most important data for this work/closure plan are the conceptual model and potential 
contaminants of concern to the operable unit. 

3.3.1 Conceptual Model 

Contaminants were intentionally and unintentionally released to the environment in the 200-BP-11 
Operable Unit. The release mechanisms and transport pathways are discussed in Sections 4.2.1 and 
4.2.2 of the B Plant AAMS Report (DOE-RL 1993b). 

Figure 3-2 presents a graphical summary of the physical characteristics and mechanisms at the 
Hanford Site that could potentially affect the generation, transport, and impact of contamination in the 
200-BP-11 Operable Unit on humans and biota (conceptual model). 

There are four exposure routes by which humans (offsite and onsite) and other biota (plants and 
animals) can be exposed to contaminants released in the operable unit. 

• Inhalation of airborne volatiles or fugitive dust with adsorbed contamination 

• Ingestion of fugitive dust, surface soils, biota (either directly or through the food chain), or 
groundwater 

• Direct contact with the waste materials (such as those exhumed by burrowing animals), 
contaminated surface soils, sediment, or plants 

• Direct radiation from waste materials, surface soils and sediment, or fugitive dust. 

The conceptual model is discussed in more detail in Sections 4.2.3 and 5.2 of the B Plant AAMS 
Report (DOE-RL 1993b). 
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1 3.3.2 Potential Contaminants of Concern 
2 
3 Candidate potential contaminants of concern for the 200-BP-11 Operable Unit are identified in 
4 Table 3-1. This list is a compilation of contaminants listed in the B Plant AAMS Report (DOE-RL 
5 1993b). Note that this list also includes all the contaminants identified in the 216-B-3 Expansion 
6 Ponds Closure Plan (DOE-RL 1994a). Additionally, as a conservative measure, candidate potential 
7 contaminants of concern listed in the PUREX Plant AAMS Report (DOE-RL 1993d) that were not 
8 listed in the B Plant AAMS Report were added to Table 3-1. The chemicals and radionuclides listed 
9 in Table 3-1 were selected based on their known usage in process streams, presence in waste, disposal 

10 in waste management units, historical association, or detection in environmental media at the B Plant 
11 Aggregate Area. Thus, for the 200-BP-11 Operable Unit, the list of candidate contaminants is 
12 considered a conservative list because most of these contaminants would not have been disposed to the 
13 operable unit in any appreciable quantity. 
14 
15 As discussed in the B Plant AAMS Report (DOE-RL 1993b, p. 4-62), the list of candidate 
16 contaminants was shortened by removing short-lived radionuclides, chemicals with no known 
17 carcinogenic or toxic effects, and progeny radionuclides that will not build to more than 1 % of the 
18 parent activity within 50 years. However, during the DQO process discussed in Section 4.2.1 of this 
19 work/closure plan, Ecology expressed uncertainty regarding discharges to the operable unit and 
20 requested that the candidate contaminants be compared to the Discarded Chemical Products List in 
21 WAC 173-303-9903 (Ecology 1994a) and the Groundwater Monitoring List (Appendix IX) of 
22 40 CFR 264 (EPA 1989b). At the request of Ecology, candidate contaminants found in both 
23 Table 3-1 and the Discarded Chemical Products List and/or the Groundwater Monitoring List were 
24 included as potential contaminants of concern for the 200-BP-11 Operable Unit. The contaminants 
25 reinstated as a potential concern are potassium, selenium, acetic acid (acetate), formaldehyde, 
26 naphthalene, and 1, 1,2-trichloroethane. 
27 
28 The final list of potential contaminants of concern for the 200-BP-11 Operable Unit is provided in 
29 Table 3-2 under the "Recommended by AAMS Report" column. Thorium-228 has been added to 
30 Table 3-2 because it is the parent of the lead-212 isotope and is easily analyzed. Tin-126 has also 
31 been added because it is the parent of the antimony-126 and -126m isotopes. The radionuclide list in 
32 the "Recommended by AAMS Report" column in Table 3-2 was shortened based on decay chains, 
33 their correlation to other radionuclides, and/or known concentrations in Hanford Site processing 
34 streams. These decay chains and correlations are provided in the footnotes of Table 3-2. The 
35 shortened list of potential contaminants of concern is listed in the "Selected for 200-BP-11" column in 
36 Table 3-2. 
37 
38 The majority of the potential contaminants of concern selected by this work/closure plan will be 
39 analyzed directly . However, many radionuclides will be excluded from analyses because their 
40 concentrations can be assessed from other short-lived parent or daughter concentrations. These 
41 radionuclides are listed in the "Indirect Analysis" column of Table 3-2. The final target analyte list 
42 presented in Table 5-7 is derived from the "Direct Analysis" column of Table 3-2. 
43 
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Figure 3-1. Current Flow Routes from Facilities Discharging to the 200-BP-11 Operable Unit. 
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RADIONUCLIDES 

Gross Alpha 
Gross Beta 

TRANSURANICS 

Americium-24I 
Americium-242 
Americium-242m 
Americium-243 
Curium-242at 
Curium-244 
Curium-245 
Neptunium-237 
Neptunium-238a1 
Neptunium-23ga/ 
Plutonium-238 
Plutonium-239/240 
Plutonium-24 I 
Plutonium-242 

URANIUM 

Uranium-233 
Uranium-234 
Ur?,nium-235 
Uranium-236 
Uranium-238 
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Table 3-1. Candidate Potential Contaminants of Concern for the 
200-BP-11 Operable Unit. (sheet 1 of 3) 

Cesium-I34 Radon-22oa' 
Cesium-135 Radon-222 
Cesium-137 Rhodium-I 03a1 
Cobalt-57at Rhodium-I 03ma1 
Cobalt-58at Rhodium-I 06at 
Cobalt-60 Ruthenium-I 03 
Europium- I52 Ruthenium-I 06 
Europium-I54 Samarium-I 4 7 
Europium- I55 Samarium-151 
Francium-221 Selenium-79 
Francium-223a1 Silver-lloat 
Gadolinium-152 Silver-l lOmat 
Iodine-129 Sodium-22 
lron-5ga/ Strontium-85at 
Lanthanum-14oat Strontium-8ga/ 
Lead-209 Strontium-90 
Lead-210 Technetium-99 
Lead-211 Tellurium-I29 
Lead-212a/ Thallium-207 
Lead-2I4 Thallium-208at 
Manganese-54a1 Thallium-209 
Nickel-59 Thorium-227 
Nickel-63 Thorium-228 
Niobium-93m Thorium-229 
Niobium-95a1 Thorium-230 
Niobium-95ma1 Thorium-231 
Palladium-I 07 Thorium-232 
Polonium-2I0 Thorium-233at 
Polonium-211 a1 Thorium-234 
Polonium-2 I 2at Tin-113 

FISSION PRODUCTS Polonium-213 Tin-126at 
Polonium-214 Tritium 

Actinium-225 Polonium-215 Yttrium-90 
Actinium-227 Polonium-216a1 Yttrium-9I a1 
Actinium-228at Polonium-2I8 Zinc-65at 
Antimony-126a1 Potassium-40 Zirconium-93 
Antimony-126mat Praeseodymium-144a1 Zirconium-95a1 
Astitine-217 Praeseodymium-144mat 
Barium-135mat Promethium-147 INORGANIC CHEMICALS 
Barium-137m Protactinium-231 
Barium-I 4oat Protactinium-233a1 Acetic acid 
Beryllium-7 Protactinium-234at Alkaline liquids 
Bismuth-210 Protactinium-234m Aluminum 
Bismuth-2I 1 Radium Aluminum nitrate (mono basic) 
Bismuth-212a1 Radium-223 Aluminum nitrate nonahydrate 
Bismuth-213 Radium-224a1 Ammonia (anhydrous) 
Bismuth-214 Radium-225 Ammonium carbonate 
Carbon-I4 Radium-226 Ammonium fluoride 
Cerium-I 4 I a1 Radium-228 Ammonium hydroxide 
Cerium-144a1 Radon-219 Ammonium ion 
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Table. 3-1 . Candidate Potential Contaminants of Concern for the 
200-BP-11 Operable Unit. (sheet 2 of 3) 

INORGANIC CHEMICALS Fluoride Potassium oxalate 
(cont.) Hydrobromic acid Potassium permanganate 

Hydrochloric acid Plutonium-lanthanum fluoride 
Ammonium nitrate Hydrofluoric acid Plutonium-lanthanum oxide 
Ammonium oxalate Hydrogen Rubidium 
Ammonium silicofluoride Hydrogen fluoride Selenium 
Ammonium sulfate Hydrogen peroxide Silica 
Ammonium oxalate Hydroiodic acid Silicon 
Ammonium silicofluoride Hydroxide Silicon trioxide 
Ammonium sulfate Hydroxyacetic acid Silver 
Ammonium sulfite Hydroxylantine hydrochloride Silver nitrate 
Antifreeze Hyflo-Super-Cel Sodium 

(Ethylene Glycol) ( contains silica) Sodium aluminate 
Arsenic Iron Sodium bismuthate 
Barium Lanthanum fluoride Sodium bisulfate 
Barium nitrate Lanthanum hydroxide Sodium bromate 
Beryllium Lanthanum nitrate Sodium carbonate 
Bismuth Lanthanum-neodynium nitrate Sodium citrate 
Bismuth nitrate Lead Sodium dichromate 
Bismuth phosphate Lead nitrate Sodium ferrocyanide 
Boric acid Lithium Sodium fluoride 
Boron Magnesium Sodium gluconate 
Cadmium Magnesium carbonate Sodium hydroxide 
Cadmium nitrate Magnesium nitrate Sodium nitrate 
Calcium Manganese Sodium nitrite 
Calcium carbonate Mercuric nitrate Sodium persulfate 
Calcium chloride Mercury Sodium phosphate 
Carbon dioxide Misc. toxic process chemicals Sodium sulfate 
Carbonate Nickel Sodium thiosulfate 
Ceric fluoride Nickel nitrate Strontium 
Ceric iodate Niobium Strontium carbonate 
Ceric nitrate Nitrate Strontium fluoride 
Ceric sulfate Nitric acid Strontium sulfate 
Cerium Nitrite Sulfamic acid 
Cesium carbonate Normal paraffin hydrocarbon Sulfate 
Cesium chloride Oxalic acid Sulfuric acid 
Chloride Periodic acid Tartaric acid 
Chromium Phosphate Thorium 
Chromium nitrate Phosphoric acid Tin 
Chromous sulfate Phosphorous pentoxide Titanium 
Copper Phosphotungetic acid Tungsten 
Cyanide Plutonium fluoride Uranium 
Dow Anti-Foam B Plutonium nitrate Uranium oxide 
Duolite ARC-359 (IX Resin) Plutonium peroxide Uranyl nitrate hexahydrate 

(sulfonated phenolic) Potassium Vanadium 
Ferric cyanide Potassium carbonate Various acids 
Ferric nitrate Potassium ferrocyanide Yttrium 
Ferrous sulfamate Potassium fluoride Zeolon 
Ferrous sulfate Potassium hydroxide Zinc 
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Table 3-1. Candidate Potential Contaminants of Concern for the 
200-BP-11 Operable Unit. (sheet 3 of 3) 

INORGANIC CHEMICALS (cont.> 

Zirconium 
Zirconium oxide 
Zirconyl nitrate 

ORGANIC CHEMICALS 

1-Butanol 
2-ButAnone 
Acetone 
Bismuth phosphate 
Butanoic acid 
Butyl alcohol 
Butylated hydroxy toluene 
Carbon tetrachloride 
Cesium phosphotungetic salts 
Chloroform 
Chloroplatinic acid 
Citric acid 
Decane 
Di-2-ethyl hexyl phosphoric 

acid 
Dibutyl butyl phosphonate 
Dibutyl phosphate 
Dichloromethane 
Diesel fuel 
Dowex 21 Kl Amberlite 

XE-270 (IX Resin) 
Ethanol 
Ethyl ether 
Flammable solvents 
Formaldehyde (solution) 
Glycolate 
Grease 
Halogenated hydrocarbons 
Hydrazine 
Hydroxy acetic acid-Trisodium 

hydroxy ethylene-Diamine 
triacetic acid 

Hydroxylamine nitrate 
lonac A-580/Pemutit SK 

(IX Resin) 
Isopropyl alcohol 
Kerosene 
Methyl ethyl ketone 
Methylene chloride 
Misc. toxic process chemicals 
Molybdate-citrate reagent 
Monobutyl phosphate 
Normal paraffin hydrocarbon 
Oxalate 
Paraffin hydrocarbons 
PCBs 
Propanol 
Shell E-2342 (Napthalene and 

paraffin) 
Sodium acetate 
Soltrol-170 (ClOH22 to 

ClJI34; purified kerosene) 
Sugar (sucrose) 
Tartaric acid 
Tetrasodium ethylene diamine 

tetra-acetate (EDT A) 
Thenoyltrifluoroacetone 
Toluene 
Tri-n-dodecylamine 
Tributyl phosphate 
Trichloroethane 
Trichloromethane 
Trisodium hydroxyethyl 

ethylene-diamine triacetate 
(HEDTA) 

· Waste paint and thinners 
Zeolite A W-500 (IX Resin) 

Source: B Plant and PUREX Plant AAMS Reports, Tables 4-22 and 4-32, respectively (DOE-RL 1993b, 
1993d). 

atThe radionuclide has a half-life of < 1 year and, if it is a daughter product, the parent has a half-life of 
< 1 year, or the buildup of the short-lived daughter would result in an activity of < 1 % of the parent 
radionuclide's initial activity. 
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Table 3-2. Selection Process for 200-BP-11 Potential Contaminants of Concern. (sheet 1 of 6) 

Recommended by AAMS Report 
Selected for 

Direct Analysis Indirect Analysis 
200-BP-ll 

Gross alpha X X 

Gross beta X X 

THORIUM/URANIUM 

Thorium-227 X NOTE 1 

Thorium-22S (see Note 5) X 

Thorium-229 X NOTE2 

Thorium-230 X X 

Thorium-231 X NOTE 1 

Thorium-232 X X 

Thorium-234 X NOTE3 

Uranium-233 X NOTE6 NOTE2 

Uranium-234 X NOTE 6 NOTE4 

Uranium-235 X NOTE6 NOTE 1 

Uranium-236 X NOTE 6 NOTES 

Uranium-23S X NOTES 

TRANSURANICS 

Neptunium-237 X X 

Neptunium-239 X ·' NOTE7 

Plutonium-23S X X 

Plutonium-239/240 X X 

Plutonium-241 X X 

Plutonium-242 X NOTES 

Americium-241 X X 

Americium-242 X NOTES 

Americium-242m X NOTES 

Americium-243 X NOTE7 

Curium-242 X NOTES 

Curium-244 X X 

Curium-245 X NOTE9 
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Table 3-2. Selection Process for 200-BP-11 Potential Contaminants of Concern. (sheet 2 of 6) 

Recommended by AAMS Report 
Selected for 

Direct Analysis Indirect Analysis 
200-BP-11 

ACTIVATION PRODUCTS 

Hydrogen-3 (Water Only) X X 

Carbon-14 X NOTE 10 

Sodium-22 X NOTE 11 

Potassium-40 X NOTE 12 

Nickel-59 X NOTE 13 

Nickel-63 X NOTE 13 

Cobalt-60 X X 

FISSION PRODUCTS 

Selenium-79 X NOTE 10 

Strontium-90 X NOTE 14 

Yttrium-90 X NOTE 14 

Zirconium-93 X NOTE 10 

Niobium-93m X NOTE 10 

Technetium-99 X X 

Ruthenium- I 06 X NOTE 11 

Palladium-107 X NOTE 10 

Tin-126 (see NOTE 10) NOTE 10 

Antimony-126 X NOTE 15 

Antimony-126m X NOTE 15 

Iodine-129 X NOTE 10 

Cesium-134 X NOTE 11 

Cesium-135 X NOTE 10 

Cesium-137 X NOTE 16 

Barium-137m X . NOTE 16 

Promethium-143 X NOTE 11 

Samarium-14 7 X NOTE 10 

Samarium-151 X NOTE 17 

Europium-152 X X 

Europium-154 X X 
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Table 3-2. Selection Process for 200-BP-11 Potential Contaminants of Concern. (sheet 3 of 6) 

Recommended by AAMS Report 
Selected for 

Direct Analysis Indirect Analysis 
200-BP-11 

Europium-lSS X X 

Gadolinium-1 S2 X NOTE 12 

DAUGHTER PRODUCTS 

Thallium-207 X NOTE 1 

Lead-209 X NOTE2 

Lead-210 X NOTE4 

Lead-211 X NOTE 1 

Lead-212 X NOTES 

Lead-214 X NOTE4 

Bismuth-210 X NOTE4 

Bismuth-211 X NOTE 1 

Bismuth-213 X NOTE2 

Bismuth-214 X NOTE4 

Polonium-210 X NOTE4 

Polonium-213 X NOTE2 

Polonium-214 X NOTE4 

Polonium-21S X NOTE 1 

Polonium-218 X NOTE4 

Astatine-217 X NOTE2 

Radon-219 X NOTE 1 

Radon-222 X NOTE4 

Francium-221 X NOTE2 

Radium-223 X NOTE 1 

Radium-22S X NOTE2 

Radium-226 X NOTE4 

Radium-228 X NOTES 

Actinium-22S X NOTE2 

Actinium-227 X NOTE 1 

Protactinium-231 X NOTE 1 

Protactinium-234m X NOTE3 
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Table 3-2. Selection Process for 200-BP-11 Potential Contaminants of Concern. (sheet 4 of 6) 

Recommended by AAMS Report 
Selected for 

Direct Analysis Indirect Analysis 
200-BP-ll 

HEAVY METALS 

Arsenic X X 

Barium X X 

Beryllium X X 

Bismuth NOTE 18 

Cadmium X X 

Chromium X X 

Copper X X 

Iron X X 

Lead X X 

Manganese X X 

Mercury X X 

Nickel X X 

Potassium NOTE 19 X 

Selenium NOTE 19 X 

Silver X X 

Tin X X 

Uranium NOTE6 X 

Vanadium X X 

Zinc X X 

OTHER INORGANICS 

Acetic acid NOTE 19 

Ammonia X X 

Boron X X 

Cyanide X X 

Fluoride X X 

Nitrate/nitrite X X 

Sulfuric acid X X 

VOLATILE ORGANICS 

Acetone X X 

1-Butanol (Butyl alcohol) X X 
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Table 3-2. Selection Process for 200-BP-11 Potential Contaminants of Concern. (sheet 5 of 6) 

Recommended by AAMS Report 
Selected for 

Direct Analysis Indirect Analysis 
200-BP-11 

VOLATILE ORGANICS (cont.) 

2-Butanone (MEK, methyl ethyl ketone) X X 

Carbon tetrachloride X X 

Chloroform X X 

Ethyl ether X X 

Methylene chloride X X 

Toluene X X 

1, 1, 1-Trichloroethane X X 

1, 1,2-Trichloroethane NOTE 19 X 

SEMIVOLA TILE ORGANICS 

Hydrazine X NOTE 20 

Formaldehyde NOTE 19 

Kerosene X X 

Napthalene NOTE 19 X 

Polychlorinated biphenyls X X 

Tributyl phosphate X X 

NOTES: 

1. Uranium-235, thorium-231, protactinium-231, actinium-227, thorium-227, radium-223, radon-219, polonium-215, 
lead-211, bismuth-211, and thallium-207 are decay products of the plutonium-239. The activities of uranium-235 
and the daughter products will never be greater than 3.5 x 10-5 times the base activity ofplutonium-239. 

2. Protactinium-233, uranium-233, thorium-229, radium-225, actinium-225, francium-221, astitine-217, bismuth-213, 
thallium-209, polonium-213, and lead-209 are decay products of neptunium-237. The activities of protactinium-233 
and daughter products will never be greater than 8.2 x 10-1 times the base activity of neptunium-237. 

3. Thorium-234 and protactinium-234m are decay products of uranium-238. The activities of thorium-234 and 
daughter products will never be greater than 1.0 x 10-1 times the base activity of uranium-238. Additionally, the 
half-life of protactinium-234m is only 1.2 minutes. 

4. Uranium-234, thorium-230, radium-226, radon-222, polonium-218, lead-214, astitine-218, bismuth-214, 
polonium-214, thallium-210, lead-210, bismuth-210, thallium-206, and polonium-210 are the decay products of 
plutonium-238. The activities of uranium-234 and daughter products will never be greater than 3.8 x IO"" times the 
base activity of plutonium-238. 
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Table 3-2. Selection Process for 200-BP-11 Potential Contaminants of Concern. (sheet 6 of 6) 

5. Uranium-236, thorium-232, radium-228, actinium-228, thorium-228, radium-224, radon-220, polonium-216. 
astitine-216, Jead-212, bismuth-212, thallium-208, and polonium-212 are decay products of curium-244 and 
plutonium-240 decay chain. The activities of uranium-236 and daughter products will never be greater than 2.0 x 
10-3 times plutonium-240 base. activity. The activities of thorium-232 and daughter products will never be greater 
than 2.5 x 10-" times the base activity of uranium-236. Thorium-228 is added to the list of potential contaminants of 
concern because it is a parent to Jead-212 and is readily analyzed. 

6. Initially, total chemical uranium will ·be analyzed. If total uranium exceeds 10 µg/mg, the individual isotopes will be 
analyzed. Uranium-238 is the primary 99+ % isotope in natural uranium and still represents 98+ % of the isotope in 
Hanford reactor fuels . The 10 µg/mg value for total uranium will yield the 3.8 pCi/g industrial value for 
uranium-238 as shown in Appendix B. 

7. Americium-243 decays to neptunium-239, which decays to plutonium-239. Plutonium0239 will be analyzed. 

8. Plutonium-238, uranium-238, americium-242, plutonium-242, and curium-242 are decay products of 
americium-242m. Plutonium-238 will be analyzed. Uranium-238 will be analyzed if total uranium is found in a 
concentration greater than or equal to 10 µg/mg. 

9. Curium-245 decays to plutonium-241, which will be analyzed. 

10. Carbon-14, cesium-135, iodine-129, niobium-93m, palladium-107, samarium-147, selenium-79, tin-126, and 
zirconium-93 will each have an activity of Jess than 5.0 x 10-5 times cesium-137 or strontium-90 in a normal fission 
product mixture. Tin-12.6 is added to the potential contaminants of concern because it is the parent of antimony-126 
and -126m. 

11. Sodium-22, cesium-134, ruthenium-106, and promethium-143 each have a half-life of Jess than 3 years, thus no 
parent is present to "feed" continuing ingrowth. 

12. Potassium-40 and gadolinium-152 are natural occurring radioactive elements with minimal production in fission 
reactors. 

13 . Nickel-59 and -63. Nickel-59 activity is Jess than 5.0 x 10-6 times cesium-137 or strontium-90 activity in Hanford 
reprocessing streams. Nickel-63 activity is Jess than 5.0 x 10-" times cesium-137 or strontium-90 activity in Hanford 
reprocessing· streams. 

14. Yttrium-90 is a daughter product of strontium-90 and is the isotope actually measured in the strontium-90 analysis. 

15 . Antimony-126 and -126m are daughter products of tin-126. Additionally, antimony-126m has a half-life of only 
19 minutes. 

16. Barium-137m is a daughter product of cesium-137. 

17. There are currently no routine commercial analytical methods for detecting samarium-151. 

18. Bismuth is not a contaminant of concern and is added only as an indicator per the request of the EPA. 

19. Potassium, selenium, acetic acid, 1,1,2-trichlorethane, formaldehyde, and naphthalene are included because they are 
listed in both Table 3-1, "Candidate Contaminants of Concern for 200-BP-ll Operable Unit," and Table 
173-303-9903 WAC, "Discarded Chemical Products List" (Ecology 1994a), and/or 40 CFR 264, Appendix IX, 
"Groundwater Monitoring List" (EPA 1989b). 

20. Hydrazine will not be analyzed due to its rapid degradation to nonhazardous constituents. 
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1 4.0 WORK PLAN APPROACH AND RATIONALE 
2 
3 
4 The general approach to the 200-BP-ll Operable Unit RFI!CMS and 216-B-3 Main Pond, 216-B-63 
5 Trench, and 216-A-29 Ditch Work/Closure Plan investigation is based on the process set forth in the 
6 Hanford Past-Practice Strategy (DOE-RL 1991a) and recommendations made in the B Plant Source 
7 Aggregate Area Management Study Report (DOE-RL 1993b). The Hanford Past-Practice Strategy 
8 identifies the need to accelerate the cleanup process by favoring interim cleanup activities for high-
9 priority contaminated zones. While the 200-BP-11 Operable Unit is not a high-priority contaminated 

10 zone based on concentrations identified to date, it does retain a high prioritization for investigation to 
11 address the active RCRA TSO units scheduled for closure under the Tri-Party Agreement. The 
12 B Plant Aggregate Area Management Study (AAMS) Report (DOE-RL 1993b) initiated the 
13 implementation of the Hanford Past-Practice Strategy (DOE-RL 1991a) by identifying the 200-BP-11 
14 Operable Unit for additional characterization under an LFI, as identified in Chapter 1 of this 
15 work/closure plan. Also described in Chapter 1 is the integration of the past-practice work plan with 
16 the RCRA TSO unit closure/postclosure plan. As a result, the near-term strategy for the 200-BP-11 
17 Operable Unit is to conduct a field investigation and a CMS. The CMS will lead to decisions on 
18 corrective actions for both the RCRA TSO and RCRA past-practice units. The strategy for 
19 conducting the field investigation will be to conduct characterization of potential contaminants where 
20 existing data are considered insufficient to make decisions for determining the need for a corrective 
21 action. 
22 
23 This chapter develops the rationale used to design the field program for the 200-BP-11 Operable Unit 
24 field investigation and to support characterization of the RCRA TSO units that may undergo 
:5 closure/postclosure (i.e., the 216-B-3 Main Pond/Ditch, 216-B-63 Trench, and 216-A-29 Ditch). The 
:6 216-B-3 Expansion Ponds RCRA TSO unit (216-B-3A, 216-B-3B, and 216-B-3C Expansions Ponds) 

27 is expected to be clean closed under the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a), 
28 and therefore this chapter will address only the radionuclide contamination within these units. 
29 Because the operable unit contains both RCRA past-practice and RCRA TSO waste management 
30 units, different approaches to the investigation are required for the different types of units. Data are 
31 needed to refine the existing conceptual model and to conduct a CMS for past-practice units to 
32 support corrective measure determinations, as applicable, following the Hanford past-practice strategy 
33 decision-making process. Data will be evaluated following completion of the proposed investigation 
34 program to determine whether additional data are necessary to determine contaminant nature and 
35 extent and whether it is appropriate to pursue clean closure of the RCRA TSO units. 
36 
37 Section 4.1 of this work/closure plan describes the data uses defined by the Hanford past-practice 
38 strategy, data needs described in Chapter 8 of the B Plant AAMS Report (DOE-RL 1993b), and data 
39 required to support closure of RCRA TSO units. Section 4.2 discusses the rationale for selecting 
40 specific field investigation activities to fill data gaps. 
41 
42 
43 4.1 FIELD INVESTIGATION DATA USES AND DATA NEEDS 
44 
45 The field investigation will address past-practice issues for the operable unit while, at the same time, 
46 establish data that support the closure of the RCRA TSO units. The field investigation, as defined in 
47 the Hanford Past-Practice Strategy (DOE-RL 1991a), addresses two primary data uses: refinement of 
• 1 the operable unit conceptual model and support of the performance of a qualitative risk assessment. 

) As discussed in Chapter 1, the RFI/CMS process employs risk-based cleanup standards, and thus a 
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qualitative risk assessment is not anticipated. The other primary facility investigation data use for the 
200-BP-11 Operable Unit will be to support the CMS. The primary areas for refinement of the 
conceptual model are indicated in Chapter 8 of the B Plant AAMS Report (DOE-RL 1993b). The 
data needs for refinement of the conceptual model can be expressed in the following categories: 

• Hydrostratigraphy 
• Vadose zone properties 
• Source contributions 
• Nature and extent of contamination. 

The data uses for the field investigation (refinement of the conceptual model and completion of a 
CMS) and corresponding general data needs for the 200-BP-11 Operable Unit are shown in 
Figure 4-1, along with specific data needs for each general category. Figure 4-1 also indicates the 
activities planned to address these needs , which are discussed in Section 4.2 . All of these data needs 
are considered essential to fill field investigation data gaps previously identified in the B Plant AAMS 
Report (DOE-RL 1993b). The most important need for the corrective measures decision process is to 
further define the nature and extent of contamination. This need is supported by the need to further 
define vadose zone properties. Further definition of hydrostratigraphy and source contributions are 
important gaps to fill, but are not the main drivers of field activities proposed in this work/closure 
plan. 

The B Plant AAMS Report developed specific data needs for the data uses in source operable units, as 
presented in Section 8.2.2 of the B Plant AAMS Report (DOE-RL 1993b). During the AAMS report 
process, the available data were compiled and reviewed to determine usefulness and to identify data 
gaps. These data gaps are derived from information presented in Chapters 2, 3, and 4 of the B Plant 
AAMS Report and are described in detail in Chapter 8 of the B Plant AAMS Report. General data 
needs identified in the B Plant AAMS Report fall into the categories shown in Figure 4-1 . The 
general data needs are divided into two or more specific data needs that describe individual 
parameters or groups of parameters to be obtained in this field program. Figure 4-1 identifies the 
relationship between the data uses and data needs and illustrates the field activities required to obtain 
specific parameters necessary to fill those needs . 

The relationship between data uses and general and specific data needs described herein and outlined 
in Figure 4-1 forms the basis for planning field and other activities to collect required data from the 
field investigation, as presented in Section 4.2. The data collection program is developed using a 
DQO process consistent with EPA guidance (EPA 1993) and with DQOs discussed in the B Plant 
AAMS Report (DOE-RL 1993b). The most recent EPA guidance (EPA 1993) was utilized during 
several DQO meetings among DOE-RL, Ecology, and EPA. Agreements reached are discussed in 
Section 4.2 .1. 

4.2 FIELD INVESTIGATION DATA COLLECTION PROGRAM 

This section presents the approach and rationale used in selecting the types of field investigation data 
collection programs for the 200-BP-11 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 
Trench, and 216-A-29 Ditch Work/Closure Plan. The field programs and other data collection 
activities are derived from Chapter 8 of the B Plant AAMS Report (DOE-RL 1993b) using the DQO 
process discussed in Section 4 .2.1. As discussed in Section 4.1 , data needs for the work plan were 
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1 identified as the primary information necessary to further develop and refine the operable unit 
2 conceptual model and to complete a CMS. 
3 
4 To address general data needs, Chapter 8 of the B Plant AAMS Report (DOE-RL 1993b) presents a 
5 data collection strategy that is applicable to the 200-BP-11 Operable Unit. The general investigation 
6 strategies presented in the B Plant AAMS Report include contaminant nature and extent investigation, 
7 source release investigation, and geologic investigation. This section builds on these strategies by 
8 providing the rationale and specific DQOs for the data collection program presented in Chapter 5 of 
9 this work/closure plan. As part of the overall work plan rationale, the data collection program also 

10 focuses on providing information needed to address current data gaps associated with the conceptual 
11 model. In this way, the data collection program is designed to address work plan data needs by 
12 resolving data gap issues using the current understanding of existing physical conditions and 
13 contaminant distribution. 
14 
15 Section 4.2.1 summarizes the rationale for developing specific DQOs for the field and other data 
16 collection activities. Sections 4.2.2 through 4.2.4 describe the rationale associated with the DQO 
17 process for each of the data collection activities. 
18 
19 
20 4.2.1 General Rationale for Developing Data Quality Objectives 
21 
22 The DQO process is used as a planning tool to develop a data collection strategy that is compatible 
23 with intended operable unit data needs and uses. The DQO process helps ensure that the right type 
24 and quality of data are collected to fulfill informational requirements for refining the conceptual 

5 model and ultimately for determining the status of the contaminants identified in the operable unit in 
6 accordance with the Hanford Past-Practice Strategy (DOE-RL 1991a) path alternatives, or in 

27 accordance with RCRA closure requirements for TSO units (WAC 173-303-610). Within this 
28 context, DQOs represent qualitative and quantitative statements and criteria used to develop the 
29 strategy for data collection and to determine the specific data parameters to be measured or collected. 
30 The DQO process was used to optimize the number and location of samples, measurements, chemical 
31 analyses, etc., necessary to satisfy the operable unit data needs, and to obtain these data at an 
32 acceptable level of uncertainty. The DQO process also helps to make data collection activities more 
33 efficient and more cost effective. 
34 
35 The DQO process for the 200-BP-11 Operable Unit RFIICMS and 216-B-3 Main Pond, 216-B-63 
36 Trench, and 216-A-29 Ditch Work/Closure Plan involved two sets of meetings held among 
37 representatives of the ERC, DOE, Ecology, and EPA. The first DQO process spanned from 
38 October 1993 to March 1994 and included the DQOs for preparation of Draft A of this work/closure 
39 plan. The operable-unit at the time of the first DQO process consisted of the 216-B-3 Main Pond; the 
40 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds; the 216-B-3-1, 216-B-3-2, and 216-B-3-3 
41 Ditches; the 216-E-28 Contingency Pond; and Unplanned Releases UN-200-E-14 and UN-200-E-92. 
42 The second DQO process was finalized in October 1994 and took about one month to complete. This 
43 process occurred as a result of the addition of the 216-A-29 Ditch, 216-B-63 Trench, and the 
44 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches to the operable unit. The DQO processes resulted in an 
45 agreement amongst the parties that identified specific data collection activities (Appendix D). The 
46 outcome of this process is the specific activities identified in Sections 4.2.2 through 4.2.4 that are 
47 agreed to in common but subject to further review. In general, it was determined that data needs for 
· 8 the current evaluation will address RCRA past-practice related issues while broadening the 
9 characterization of the operable unit in support of resolving RCRA TSO related issues. The scope of 
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1 the proposed field activities is designed to assess whether potential contaminants occur within the 
2 operable unit at maximum concentrations greater than Model Toxics Control Act (MTCA) Method C 
3 Soil Cleanup Levels for chemical contaminants (WAC 173-340-745) or radionuclide activities greater 
4 than Hanford Site Risk Assessment Methodology (HSRAM) industrial guidelines (DOE-RL 1995). 
5 The proposed sampling scheme is a biased approach that targets locations with the highest potential 
6 for contaminant accumulations based upon the conceptual model, thereby identifying maximum 
7 concentrations through implementation of a limited field program. 
8 
9 Additional investigations may be conducted to gain more knowledge on the distribution of 

10 contaminants, as necessary. For example, if contaminant concentrations are observed to be between 
11 residential MTCA Method B and industrial MTCA Method C cleanup levels and/or radionuclides at 
12 HSRAM industrial levels, further sampling may be required to determine with statistical confidence 
13 whether contaminants exceed Method C industrial cleanup or HSRAM industrial cleanup standards. 
· 14 In addition, clean closure of a RCRA TSO unit may be pursued if chemical contaminants are below 
15 residential cleanup levels. Clean closure may be assessed through a statistical analysis of 
16 contaminants using existing data along with data from proposed activities herein. The statistical 
17 analysis may identify data gaps that should be filled in order to pursue clean closure of RCRA TSO 
18 units . 
19 
20 Criteria used to define DQOs for each of the field activities listed in Figure 4-1 are detailed in 
21 Tables 4-1 through 4-4. Each table lists the investigation objectives for addressing operable unit data 
22 needs. Based on these objectives, the prioritized use of the information obtained is described in terms 
23 of site characterization issues related to refinement of the conceptual model and completion of a CMS 
24 based on the refined model. Parameters to be obtained are listed in Tables 4-1 through 4-4, along 
25 with appropriate DQO guidelines for implementing the testing method or gathering the data. 
26 Implementation guidelines for many of the field activities are expected to rely heavily on existing 
27 . Environmental Investigations Procedure (EIPs) (BHI 1994a), which discuss in detail common testing 
28 methods and procedures used at the Hanford Site. Implementation guidelines for some field activities 
29 presented in the DQO tables also include reference to follow-on description of work documents that 
30 are planned to provide supplementary detail to the work plan field investigation once specific 
31 decisions have been made regarding drilling methods and other procedures. 
32 
33 Tables 4-1 through 4-4 also describe or reference the required parameter measurement limits and 
34 quality criteria. The DQO tables list critical values or samples for data parameters to identify in 
35 general terms the geographic areas, stratigraphic horizons, or other requirements where data are 
36 needed to address data needs or other specific data gaps in the conceptual model. Critical samples or 
37 other parameters for some field activities such as chemical analyses are prioritized with regard to the 
38 importance of the data. Constraints that may limit the data collection activity also are identified in 
39 Tables 4-1 through 4-4. 
40 
41 4.2.1.1 Investigation Activities and Analyses. This section summarizes the rationale for general 
42 field investigation activities and analyses developed for this work/closure plan. 
43 
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4.2.1.1.1 Field Activities. Each data need has certain requirements best fulfilled by specific 
field activities. In addition, Figure 4-1 illustrates how each field activity generally addresses more 
than one data need. · The proposed field activities described in Sections 4.2.2 to 4.2.4 are summarized 
as follows . 

• Surface radiological surveys that have been conducted for normal operable unit operations or 
are planned to be conducted for intrusive data collection activities will be evaluated to 
determine if "hot spo~s" (radioactivity greater than twice background levels) may be identified 
that exhibit radionuclide activities above background values. If hot spots are identified, they 
may be used for refining locations of soil boring locations and determining the need for 
surficial soil sampling. 

• Subsurface geophysical surveys of the shallow (to 50-ft depth) vadose zone will be run in 
temporary probe holes installed by cone penetrometer push technology. Survey data will be 
utilized to refine borehole locations and sample collection depths. 

• Borehole geologic logging and soil sampling for laboratory analyses of physical properties 
will provide more data to assess operable unit stratigraphy and hydrologic properties . 
Selected samples will be collected to characterize, if needed, subsurface soil particle density, 
particle size distribution, bulk density, moisture content, pH, calcium carbonate content, 
saturated hydraulic conductivity, unsaturated hydraulic conductivity, matric potential and soil 
moisture retention curves (for unsaturated samples only), cation exchange capacity, organic 
carbon content, if possible, Eh (soil oxidation/reduction potential), and mineralogy. 

• Soil sample collection and laboratory analysis for chemical concentrations and radionuclide 
activities will provide data to assess the nature and extent of contaminants in the vadose zone. 

• Subsurface geophysical surveys (e.g ., radionuclide logging of existing wells), especially those 
to obtain spectral gamma data, will support the evaluation of contamination nature and extent. 

4.2.1.1.2 Analyses. Soil samples will be collected in conjunction with the activities listed 
above. These samples will be analyzed to assess contaminant concentration and/or to characterize 
physical properties . The list of analyses for these samples is derived from the potential contaminants 
of concern listed in Section 3.1 (Table 3-2) . Chemical analytical suites that include the potential 
contaminants of concern are radionuclides , metals, other inorganic compounds, volatile organic 
compounds, and semivolatile organic compounds. The properties to be measured in the physical 
sample suites include grain size distribution, bulk density, pH, moisture content, and unsaturated 
hydraulic properties . Analytes and analyses are discussed in Section 5.1.5 and the QAPjP 
(Appendix E) . 

4.2.1.2 Conceptual Model of Contaminant Distribution. A model of contaminant distribution can 
be used to design an effective sampling program at each unit. Based on this model, sampling efforts 
will be concentrated at locations and depths where contamination is expected, and fewer 
"confirmatory" samples need to be collected in areas where little or no contamination is expected. 
Previous studies at the 216-B-3 Main Pond and 216-B-3 Expansion Ponds TSD units provided an 
important source of information for the models . Additional data are available from studies conducted 
at similar waste management units . 
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4.2.1.2.1 Data from Previous Studies. A large body of data describing near-surface and 
vadose zone contaminant.distribution at the 216-B-3 Expansion Ponds has already been collected 
(Section 3 .2). In addition, several studies of horizontal and vertical contaminant distribution have 
been conducted at the 216-U-10 Pond Complex and BY Cribs. These studies will be used to support 
the 200-BP-11 conceptual model of contaminant distribution. 

216-B-3 Main Pond and Expansion Ponds. An extensive sampling program has already 
been conducted at the 216-B-3 Expansion Ponds as part of the RCRA closure characterization 
process. During the first 2 phases of the program, surface soil samples were collected from 
approximately 60 locations within the 216-B-3 Main Pond/Ditch and 216-B-3 Expansion Ponds TSO 
units . Several surface soil samples were also collected outside of the ditch and ponds to establish 
background levels for some contaminants. During Phase 3 of the program, one boring was made 
through the vadose zone to groundwater at each of the 216-B-3 Expansion Ponds . The samples were 
analyzed for an extensive suite of organic and inorganic contaminants, and for strontium-90, gross 
alpha, gross beta, and gamma scan. 

The results of these analyses are summarized in Section 3.2.8 of this report. Organic and 
radionuclide analytes were undetected in the samples or were identified at concentrations that were 
below levels of concern. Inorganic analytes also generally were below levels of concern, with the 
exception of lead, mercury, and cadmium, which were identified at levels slightly above naturally 
occurring background concentrations are the 216-B-3 Expansion Ponds . 

Detected concentrations were observed at only near-background or near-detection-limit levels . Even 
with these low-level detections , some general conclusions can be made about contaminant 
distributions . Contaminant concentrations are higher in the 216-B-3 Main Pond than in the expansion 
ponds or the 216-B-3-3 Ditch. Within the 216-B-3 Main Pond the highest levels of mercury, lead, 
and ca~um are found in the central part of the pond, while the margins of the pond tend to exhibit 
lower contaminant concentrations. The vadose zone beneath the expansion ponds does not appear to 
be contaminated. 

Furthermore, there are 2 upgradient and 18 downgradient groundwater monitoring wells around the 
216-B-3 Main Pond and 216-B-3 Expansion Ponds . The sampling results from these wells are 
summarized in Chapter 4 of the 200 East Groundwater AAMS Report (DOE-RL 1993a). Tritium is 
the only groundwater contaminant plume associated with these ponds . Scintillation probe profiles are 
available for ·approximately 30 wells in and around the 216-B-3 Main Pond and 216-B-3 Expansion 
Ponds . These data were analyzed in the B Plant AAMS Report, and no elevated gamma activity was 
noted within the vadose zone soils of the area (DOE-RL 1993b). 

216-U-10 Pond, 216-U-14 Ditch, and 216-Z-19 Ditch. Several large-scale liquid release 
sites have been studied in the 200 West Area. These data can be used to model expected contaminant 
distributions beneath c~mparable sites in the 200-BP-11 Operable Unit. Vertical and horizontal 
contaminant distributions have been studied at the 216-U-10 Pond, the 216-U-14 Ditch, and the 
216-Z-19 Ditch (the 216-U-10 Pond System). 

These units are comparable to the 200-BP-11 Operable Unit ditches and ponds in several ways . 

• The design and purpose of the ditches and ponds at each location are the same. 
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• The units both received large volumes of dilute liquid waste (1.65 x 1011 L for the 216-U-10 
Pond System and 2.4 x 1011 L for the 216-B-3 Main Pond and expansion ponds). 

• Each unit received a diverse waste inventory with the same primary constituents. The most 
important differences in inventory are that the 216-U-10 Pond received more than an order of 
magnitude more plutonium than the 216-B-3 Main Pond, and the 216-B-3 Main Pond received 
almost an order of magnitude more strontium-90 and cesium-137 than the 216-U-10 Pond. 

• Both pond complexes are underlain by the Hanford formation. The vadose zone stratigraphy 
for the first 30 m (100 ft) beneath both areas is dominated by interbedded gravels and sands 
with minor silt interbeds, although some variability in the formation exists between the 
200 West Area and the 200-BP-11 Operable Unit. 

Last and Duncan (1980) and Last (1983) conducted an extensive drilling and surface sampling 
program at the 216-U-10 Pond, the 216-U-14 Ditch, and the 216-Z-19 Ditch. Surface samples and 
near-surface core samples were collected throughout the 216-U-10 Pond and 216-U-11 Overflow 
Basin area. In situ measurements , surface samples, and near-surface [30-cm- (12-in.) deep] core 
samples were collected at each grid point. 

Nine sampling transects, each consisting of seven sampling stations to obtain 30-cm- (12-in.) deep 
core samples, were established across the 216-Z-19 Ditch. In the ditch center, undisturbed cores 
were collected to an average depth of 76 cm (30 in.). A similar sampling scheme was used along the 
214-U-14 Ditch, where 12 transects were established with 5 sampling stations each. In addition, 
three 3-m (10-ft) test pits were recently completed across the ditch as part of an assessment of 
potential impacts to · groundwater. 

Other surface and near-surface soil samples were also collected. These were either preliminary 
samples taken prior to the main sampling program or supplementary samples collected after the main 
sampling efforts to provide refinement of the sampling results . A total of 494 surface and near
surface samples were collected from the 216-U-10 Pond and 216-U-11 Basin area, 262 samples from 
216-Z-19 Ditch area and 215 samples from the 216-U-14 Ditch area. 

Two vadose zone wells were drilled along 216-Z-19 Ditch to a depth of approximately 24 m (80 ft) . 
A third monitoring well was drilled near the 216-U-10 Pond to a depth of 73 m (240 ft) for 
groundwater monitoring purposes. Sediment samples were collected at 0.3-m (1-ft) intervals in the 
upper portion and at 2-m (5-ft) intervals in the lower portions of each boring. Seventeen shallow 
exploration borings were drilled to locate the buried 216-Z-1 and 216-Z-11 Ditches (adjacent to the 
216-Z-19 Ditch), and one well was drilled in the 216-U-10 Pond delta area. The shallow borings 
were approximately 4 m (13 ft) deep, and samples were collected approximately every 0.3 to 0 .6 m 
(1 to 2 ft). Soil samples coll~cted from these borings totaled 322. 

The soil samples were analyzed in the laboratory for gamma-emitting radionuclides, plutonium, 
americium, strontium-90, uranium, moisture content, and texture. Neutron well logging and in situ 
gamma energy analyses also were conducted. 

The most significant radionuclides detected in the pond and ditch soil samples were cesium-137, 
strontium-90, americium-241, plutonium, and uranium. Contamination was localized in the upper 
0.1 m (0.3 ft) of the pond sediments and dropped off rapidly with depth. Contaminant concentrations 
are highest in the center of the 216-U-10 Pond and in the delta region and decrease towards the old 
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1 pond margins. Plutonium concentrations below the 216-Z-19 Ditch were highest in the first 30 cm 
2 (12 in.) below the ditch and were two to three orders of magnitude less at the 1-m (3-ft) depth. No 
3 plutonium was detected deeper than 14 m (46 ft) below the ditch. The highest concentrations were 
4 found immediately below inflow points into the ditch. The americium distribution beneath the ditch 
5 was similar to the plutonium distribution. Contaminant concentrations were highest at the bottom of 

- 6 the ditches and decreased towards the sides. The sampling results from these units were presented in 
7 Last and Duncan (1980) and Last (1983) and summarized in Section 4.1.2 of the B Plant AAMS 
8 Report (DOE-RL 1993b). 
9 

10 Initial results from three of the 3-m (10-ft) test pits on the 216-U-14 Ditch, located about 183 m 
11 (600 ft) east of the 216-U-10 Pond, indicate that cesium-137 and total uranium are the most common 
12 radionuclides and that the concentrations are the highest in the first 0.3 m (1 ft) below the ditch 
13 bottom. 
14 
15 BY Cribs. A detailed study of the vertical distribution of contaminants beneath the BY Cribs 
16 has recently been completed. The BY Cribs design consists of four vertical concrete pipes set below 
17 grade in a square pattern. The vertical pipes are 1.2 m (4 ft) in diameter and 1.2 m (4 ft) long, 
18 placed 2 m (7 ft) below grade, and set on a 1.5-m- (5-ft) thick bed of gravel. The pipes are arranged 
19 · in a square with the centers spaced 4.6 m (15 m) apart in a 4.6- by 4.6- by 9-m- (15- by 15- by 30-ft) 
20 deep excavation. Although the BY Cribs are very different in design from the ditches and ponds of 
21 the 200-BP-11 Operable Unit, there are many similarities between the two units. Both units received 
22 large volumes of dilute liquid waste, and the vadose zone stratigraphy is similar for the first 30 m 
23 (100 ft) beneath both units. They are both underlain by interbedded gravels and sands with minor silt 
24 . interbeds of the Hanford formation. The most common radionuclides detected below the cribs were 
25 strontium-90 and cesium-137, which are two of the dominant waste constituents associated with the 
26 waste management units in the 200-BP-11 Operable Unit. 
27 
28 Drilling of the BY Cribs occurred between 1991 and 1993 with up to three borings at each crib. The 
29 preliminary field results generally indicate that contamination is concentrated directly beneath the crib 
30 infiltration gravels and decreases rapidly with depth. Radionuclide concentrations are usually less 
31 than detectable at more than 9 m (30 ft) beneath the crib. Some samples from greater depths did 
32 contain detectable radionuclide concentrations, but such samples were relatively uncommon and all 
33 were at least two or three orders of magnitude less than concentrations detected immediately beneath 
34 the cribs. 
35 
36 The highest activities for specific radionuclides were always measured in samples collected from 
37 directly beneath the cribs. The highest gross alpha reading was 9,279 pCi/g, and gross beta readings 
38 of more than 10,000,000 pCi/g were commonly encountered. The most common radionuclides were 
39 strontium-90 (maximum activities of more than 1,000,000 pCi/g) and cesium-137 (activities of up to 
40 6,360,000 pCi/g). Maximum plutonium-239/240 activities seldom exceeded 1,000 pCi/g, and total 
41 uranium activities seldom exceeded 100 pCi/g in the borings. 
42 
43 Cyanide was the most commonly detected nonradionuclide contaminant. Cyanide was found in over 
44 half of the borings, with concentrations ranging from 1.6 to 248.5 ppm. Most of the detections 
45 occurred between 5 and 11 m (16 and 35 ft) below the ground surface and closely mimicked 
46 radionuclide distributions. 
47 
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Volatile organic, semivolatile organic, and pesticide detections were much less frequent and generally 
occurred at concentrations near the detection limit. Inorganic concentrations were generally consistent 
with background soil levels reported in Hoover and LeGore (1991) . 

Conclusions from Previous Studies. Several general conclusions about contaminant 
distributions in the 200-BP-11 Operable Unit can be drawn from these previous studies. Many of the 
following observations are associated with the tendency of most of these contaminants to sorb to fine
grained material . 

• Because most of the radionuclide and much of the inorganic contaminants tend to 
adsorb to particulates (sediment) rather than be dissolved in water, maximum 
radionuclide activities and inorganic contaminant concentrations should be 
concentrated at the inflow points to the ponds and in the deepest parts of the ponds . 
The coarse particles tend to settle out at the inflow point because the effluent stream 
velocity has slowed, but the finer particles remain in suspension until they settle in the 
quieter, deeper parts of the pond. Similarly, maximum contaminant concentrations 
should exist at the inflow points to ditches and should decrease toward the distal end 
of the ditches. Mobile contaminants, such as tritium and nitrate, are not sorbed to the 
sediment and are transported with percolating water to the uppermost aquifer 
underlying the respective waste management unit. 

• Because of the length of use, disposal history, and contaminant transport 
characteristics, contaminant concentrations should be higher in the 216-B-3 Main Pond 
than in the 216-B-3 Expansion Ponds. While wastewater is held in the 216-B-3 Main 
Pond, most suspended particles will settle out, and some dissolved contaminants will 
be adsorbed onto sediments at the pond bottom. Water that is discharged to the 
216-B-3 Expansion Ponds will thus contain lower contaminant concentrations. 

• Radionuclide contamination decreases rapidly with depth as filtering of particulates 
and sorption to fine-grained soil particles occurs readily. The highest concentrations 
should occur within 2 to 3 m (7 to 10 ft) of the bottom of the pond or ditch, and 
concentrations should be near background levels by 20-m (65-ft) depth. 

• Radionuclide contaminants should be concentrated in fine-grained horizons compared 
to surrounding coarse-grained horizons because they are adsorbed by fine-grained 
sediments. 

• The maximum lateral radionuclide contaminant movement tends to occur immediately 
above relatively impermeable horizons . 

• Inorganic and organic contaminant distribution tends to mimic radionuclide 
distribution. 

4.2.1.2.2 General Model of Contaminant Distribution for Ditches and Trenches. 
Figure 4-2 is a generalized schematic diagram of contaminant distribution at the ditches or trench. 
Although a trench does not flow to a pond, the conceptual model should hold true. Again, the 
majority of contaminants should be held in soils immediately beneath the bottom of each ditch or 
trench, except for mobile contaminants that are transported directly to the aquifer. The highest 
contaminant concentrations within a ditch or trench will tend to occur near the outfall point at the 
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1 head end of the unit. This general concept should hold true for all the ditches in the 200-BP-11 
2 Operable Unit. However, in the case of the 216-B-3-1 Ditch, because it opened into a wide, 
3 swampy, vegetated area at its termination into the 216-B-3 Main Pond, the majority of contaminants 
4 are conceptualized to have concentrated in the swampy area of the 216-B-3-1 Ditch. The swampy 
5 area of the 216-B-3-1 Ditch would coincide with the area west of the overflow pond. In the following 
6 subsections, additional unit-specific information is provided for the 200-BP-11 Operable Unit ditches 
7 and trench, in descending order from anticipated most contamination. See Sections 2.1 and 3.2 for 
8 waste management unit history and known and suspected contamination, respectively. 
9 

10 216-B-3-1 Ditch. One of the three original waste management units in the operable unit, the 
11 216-B-3-1 Ditch operated from 1945 to 1964 and was decommissioned after an unplanned release 
12 (UPR-200-E-34) of an estimated 2,500 Ci of short- and long-lived fission products; therefore, the 
13 sediment and shallow soil underlying the ditch, extending to the overflow pond, is likely to contain 
14 the highest radionuclide contaminant concentrations. 
15 
16 216-B-2-2 and 216-B-3-2 Ditches. The 216-B-2-2 Ditch discharged to the 216-B-3-2 Ditch 
17 from 1964 to 1970. Both ditches were decommissioned after an unplanned release (UPR-200-E-138) 
18 of 1,000 Ci of strontium-90. Also, the lower half of the 216-B-3-2 Ditch received the 216-A-29 
19 Ditch effluent from 1964 to 1970. 
20 
21 216-B-2-1 Ditch. One of the three original waste management units in the operable unit, the 
22 216-B-2-1 Ditch operated from 1945 to 1964 and was decommissioned after an unplanned release 
23 (UPR-200-E-32) of 30 Ci of cesium-134 and 0.05 Ci of strontium-90. 
24 
25 216-A-29 Ditch and 216-B-3-3 Ditch (Lower Half). The 216-A-29 and 216-B-3-3 Ditches 
26 were operational from 1955 to 1991 and 1970 to 1994, respectively. There are known dangerous 
27 waste and radioactive discharges to the 216-A-29 Ditch that flowed to the lower half of the 216-B-3-3 
28 Ditch. The only unplanned release associated with the 216-A-29 Ditch and the lower half of the 
29 216-B-3-3 Ditch involved the discharge of 15 kg of cadmium nitrate (UPR-200-E-51). 
30 
31 216-B-63 Trench. The 216-B-63 Trench was operational from 1970 to 1992. Although the 
32 trench is known fo have received dangerous and radioactive waste, it is expected to be relatively clean 
33 because the first foot of its surface was excavated and removed. 
34 
35 216-B-2-3 Ditch and 216-B-3-3 Ditch (Upper Half). The 216-B-2-3 and 216-B-3-3 Ditches 
36 were operational from 1970 to 1987 and 1970 to 1994, respectively. Neither the 216-B-2-3 Ditch nor 
37 the upper half of the 216-B-3-3 Ditch (above 216-A-29 Ditch confluence) is associated with any 
38 known dangerous waste or radioactive releases. 
39 
40 4.2.1.2.3 General Model of Contaminant Distribution for Ponds. Figure 4-3 is a 
41 generalized schematic diagram of contaminant distribution at the 216-B-3 Main Pond and the 216-B-3 
42 Expansion Ponds. The majority of contaminants should be held in soils immediately beneath the 
43 bottom of the ponds. Localized, much lower contaminant concentrations may occur in deeper fine-
44 grained horizons. Near the surface, the highest contaminant concentrations would tend to occur near 
45 the outfall to each pond and at the center of each pond. Additional specific information about each 
46 pond is given in the following subsections. 
47 
48 216-B-3 Main Pond. One of the three original waste management units in the operable unit, 
49 the 216-B-3 Main Pond was active from 1945 to 1994. Therefore, its underlying soils may have been 
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impacted by every major waste release to upstream waste management units, i.e., all releases. 
Therefore, sediments and soils below the 216-B-3 Main Pond are anticipated to be some of the most 
heavily contaminated within the entire 200-BP-11 Operable Unit. Furthermore, the overflow pond, 
which is part of the 216-B-3 Main Pond, is targeted as an area of potential high contamination. 

After Unplanned Release UPR-200-E-34 in 1964, a layer of bentonite clay was placed onto the 
bottom of the pond. The sediments below this bentonite layer may have different contaminant 
constituents and concentrations than those above it because of changes in waste stream inputs over 
time. 

The surface area of the 216-B-3 Main Pond has varied between 8 and 19 hectares (19 and 46 acres) 
during its operational life, and it covered 14 hectares (35 acres) prior to deactivation and interim 
stabilization in 1994. Those areas on the margins of the 216-B-3 Main Pond that are rarely covered · 
with water will tend to be less contaminated than the permanently inundated areas. Additionally, the 
216-B-3 Main Pond typically widened in surface area to the west encompassing the overflow pond 
and terminal portion of the 216-B-3-1 Ditch. These areas are also targeted as high-contaminant areas . 

216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. None of these ponds were in service 
before 1983, so they have had a relatively short operational life and were not impacted by the 
unplanned releases during the 1960's and 1970's. Because the 216-B-3 Main Pond also acts as a 
settling pond, most of the particulate contaminants are removed from the water before it is discharged 
to these ponds . For these reasons, contaminant concentrations in the sediments and soils underlying 
these ponds will tend to be much lower than those observed in the 216-B-3 Main Pond. This appears 
to be in agreement with results of previous studies (Section 3.2.8). 

216-E-28 Contingency Pond. The 216-E-28 Contingency Pond was excavated as a 
contingency to the 216-B-3 Main Pond but was never used, and therefore no contamination is 
associated with it. 

4.2.1.2.4 Previous Studies Summary. Data reported in previous studies indicate that the 
highest potential for contaminant accumulation occurs in the following areas: 

• Heads of ditches and inlets to ponds 

• Sediment accumulated in ditches and ponds 

• Shallow soil, with most contaminant accumulation occurring in the top few feet and generally 
not extending past 20 m (65 ft). 

4.2.2 200-BP-11 Waste Management Unit Sampling 

The soil sampling scheme proposed for the trench, ditches, and ponds considers the existing data 
(Chapter 3) and the conceptual model (Section 4.2.1.2) to fill data gaps in the locations of highest 
potential for contaminant accumulations. As indicated above, the most probable areas of 
contamination include the heads of ditches (closest to the effluent source), sediments, and generally 
the depth extending past 15 m (50 ft) below unit bottoms. Therefore, the majority of sample 
collection activities are designed to target shallow (6 m below unit bottoms) and intermediate (15 m 
below unit bottoms) intervals in the vadose zone. The deeper vadose zone interval will be addressed 
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1 by the boreholes to groundwater. Sample depths will be about 6 m (20 ft) below unit bottoms for test 
2 pits/auger holes and about 15 m (50 ft) and 61 m (200 ft) below unit bottoms for intermediate 
3 boreholes and groundwater boreholes, respectively. Sampling through the vadose zone is weighted 
4 heavily towards the ·shallow interval based on contaminant distributions predicted by the conceptual 
5 model. Borehole siting for at least one location near the head end of the 216-B-2 Ditches will be 
6 defined through the use of a subsurface radiological survey conducted in temporary cone penetrometer 
7 probe holes . 
8 
9 4.2.2.1 Surface and Near-Surface Soil Samples. Surface soil samples will be collected, as 

10 necessary, to support refinement of the conceptual model and a CMS (Figure 4-1). If field 
11 instruments measure a "hot spot" at a test pit/auger hole or borehole location (see Plate 2), a surface 
12 sample will be collected. A hot spot was defined during the 200-BP-11 DQO process (see 
13 Appendix D) as an area with surface radioactivity at or above twice background and/or sustained 
14 organic vapor readings of 5 ppm or more. Additional surface samples may be taken if surface 
15 radiation surveys over pipelines, or elsewhere in the operable unit, indicate radioactivity at or above 
16 twice background. 
17 
18 All test pit/auger hole or borehole locations must have either a surface sample collected or a sample 
19 collected from the interval between 0.6 and 2 m (2 and 6 ft) from the ground surface: If the original 
20 ditch, trench, or pond bottom is within this 0.6- to 2-m interval, a bottom/sediment sample will be 
21 collected and used to support characterization. Sampling at depths below the unit bottom is described 
22 in Section 4.2.2.2 (test pit/auger hole) or Section 4.2.2.3 (borehole). 
23 
24 Surface and near-surface samples will be analyzed for the total list of constituents as presented in 
25 Table 3-2 plus the modified Appendix IX list discussed in Appendix D (DQO agreements). 
26 
27 4.2.2.2 Test Pit/ Auger Hole Locations and Sampling Depths. To address shallow soil data needs, 
28 a total of 15 test pits (or auger holes) will be advanced in the 200-BP-11 Operable Unit. The general. 
29 locations of the test pits/auger holes are depicted on Plate 2. Test pits are expected to be the shallow 
30 soil sampling method in 200-BP-11; however, auger holes may be substituted for test pits as discussed 
31 in Chapter 5. The test pit or auger hole locations support the field investigation of all the waste 
32 management units in the 200-BP-11 Operable Unit except the 216-E-28 Contingency Pond and 
33 Unplanned Releases UN-200-E-14 and UN-200-E-92. The 216-E-28 Contingency Pond was never 
34 used and thus does not need to be sampled, Unplanned Release UN-200-E-14 (dike failure) is 
35 considered part of the 216-B-3A Expansion: Pond, and Unplanned Release UN-200-E-92 
36 (contaminated tumbleweeds) has been removed. Descriptions and general information about test 
37 pit/auger hole placement at each waste management unit are provided in the following subsections. 
38 
39 4.2.2.2.1 216-B-63 Trench. One test pit will be located in the middle one-third of the 
40 216-B-63 Trench. Placement of an intermediate [15 m (50 ft)] or groundwater borehole at the head 
41 end of the trench will be coordinated with placement of this test pit and will also address shallow soil 
42 conditions. 
43 
44 4.2.2.2.2 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches. One test pit will be located at the 
45 intersection of the three ditches where they discharged to the inactive portion of the 216-B-2-3 
46 Pipeline. The information realized by this test pit will be used to assess the contamination 
47 concentration gradient along the length of the ditches. 
48 
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1 4.2.2.2.3 216-B-3-1 Ditch. This ditch is considered to have the highest potential soil 
2 contamination and will therefore be investigated thoroughly. Two test pit locations are planned for 
3 the unit, one about one-third and one about two-thirds of the way between the headwall and the west 
4 end of the 216-B-3 Main Pond. Two intermediate [15 m (50 ft)] boreholes will be coordinated with 
5 placement of these test pits and will also address shallow soil conditions. 
6 
7 4.2.2.2.4 216-B-3-2 Ditch. One test pit will be located in the 216-B-3-2 Ditch about 
8 midway between the headwall and the 216-A-29 Ditch. The placement of this test pit will be 
9 coordinated with the placement of an intermediate [15 m (50 ft)] borehole at each end of the ditch, 

10 which will also address shallow soil conditions. 
11 
12 4.2.2.2.5 216-B-3-3 Ditch. Three test pits will be located in the 216-B-3-3 Ditch. These 
13 are located midway between the headwall and 216-A-29 Ditch, at the confluence of the 216-B-3-3 
14 Ditch and 216-A-29 Ditch, and about midway between the 216-A-29 Ditch and the point of discharge 
15 into the 216-B-3 Main Pond. The test pit at the 216-A-29 Ditch confluence will aid in 
16 characterization of both the 216-B-3-3 and 216-A-29 Ditches. 
17 
18 4.2.2.2.6 216-A-29 Ditch. One test pit will be located in the middle of the 216-A-29 Ditch. 
19 Also, the test pit discussed with the 216-B-3-3 Ditch at the confluence of the 216-A-29 Ditch will aid 
20 in the characterization of both ditches. A groundwater borehole at the head end of the ditch will also 
21 address shallow soil conditions. 
22 
23 4.2.2.2.7 216-B-3 Main Pond. Four test pits will be located within the 216-B-3 Main Pond 
24 and one within the overflow pond. Test pit placement in the 216-B-3 Main Pond will be coordinated 

.5 with placement of the intermediate [15 m (50 ft)] and groundwater boreholes, which will also address 
6 shallow soil conditions. Furthermore, test pit placement in the 216-B-3 Main Pond is biased towards 

27 topographically low areas of the pond bottom, the "delta" area where the 216-B-3-3 Ditch entered the 
28 pond, and in areas where radioactivity from Phase 1 sampling of the 216-B-3 Expansion Ponds 
29 (Section 3.2.8) was highest. General placement of the test pits will occur near the southwest comer 
30 of the 216-B-3 Main Pond; near the inflow point of the 216-B-3-3 Ditch; on the north side of the 
31 pond directly north of the inflow point of the 216-B-3-3 Ditch; at the southeast portion of the pond; 
32 and, lastly, in the approximate center of the overflow pond. 
33 
34 4.2.2.2.8 216-B-3A Expansion Pond. To assess radionuclide contamination (dangerous 
35 waste will not be further evaluated-see Section 3.2.8 and Appendix D), a test pit will be placed in the 
36 topographic low (the trench excavated in the pond bottom) of the 216-B-3A Pond. This location in 
37 the pond is expected to contain the highest radioactivity levels and will be considered analogous to the 
38 216-B-3B and 216-B-3C Expansion Ponds. 
39 
40 The test pits or auger holes will be advanced to a depth of 6 m (20 ft) below the original ditch, 
41 trench, and pond bottoms to address shallow vadose zone data needs. However, the depth may be 
42 extended if contamination persists. 
43 
44 The general sampling scheme for a test pit (or auger hole) is to obtain a surface or near-surface (.6 to 
45 2.0 m) sample as described in Section 4.2.2.1 and then collect soil/sediment samples at the original 
46 ditch, trench, or pond bottom and at depths (below the original bottom) of 0.6 m (2 ft), 2 m (5 ft) , 
47 3 m (10 ft) , 5 m (15 ft), and 6 m (20 ft) . 
·g 
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1 The pre-established sampling depth locations may be replaced by samples taken at lithologic interfaces 
2 (as determined by the field geologist) and/or at depths where field screening reveals radioactivity of at 
3 least twice background or organic vapor readings of at least 5 ppm. 
4 
5 All samples will be analyzed for the total list of constituents as presented in Table 3-2 plus the 
6 modified Appendix IX list discussed in Appendix D (DQO agreements). 
7 
8 4.2.2.3 Boreholes Locations and Sampling Depths. To address shallow, intermediate, and deep 
9 vadose zone data needs, a total of eight boreholes will be advanced in the 200-BP-11 Operable Unit. 

10 Five of these boreholes will be to the intermediate depth of 15 m below unit bottoms and three will be 
11 to groundwater. The general locations of the boreholes are depicted on Plate 2. As with the test pits, 
12 the borehole locations also support the field investigation of all the waste management units in the 
13 200-BP-11 Operable Unit except the 216-E-28 Contingency Pond and Unplanned Releases 
14 UN-200-E-14 and UN-200-E-9i. These latter units do not need to be investigated. Descriptions and 
15 general information about borehole placement at each waste management unit are provided in the 
16 following subsections. 
17 
18 4.2.2.3.1 216-B-63 Trench. Because of the proximity of the 216-B-63 Trench and the 
19 216-B-2-l, 216-B-2-2, and 216-B-2-3 Ditches, a cone penetrometer survey will be performed across 
20 the head end of the units to assess radiation levels. The area with the highest radiation level will be 
21 selected for a borehole to groundwater. If this area is within the 216-B-63 Trench, the groundwater 
22 borehole will be placed at that location in the trench. Otherwise, a borehole will be advanced to an 
23 intermediate depth of 15 ni (50 ft) below the trench bottom. This latter scenario is anticipated based 
24 on the known history of unplanned releases. 
25 
26 4.2.2.3.2 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches. Because of the proximity of the 
27 . 216-B-63 Trench and the 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches, a cone penetrometer survey 
28 will be performed across the head end of the units to assess radiation levels. The area with the 
29 highest radiation level will be selected for a borehole to groundwater. If this area is within one of the 
30 ditches, the groundwater borehole will be placed at that location. Otherwise, in another location of 
31 highest radiation levels, the borehole will be advanced to an intermediate depth of 15 m (50 ft) below 
32 a ditch bottom. The former scenario is anticipated based on the history of unplanned releases . 
33 
34 4.2.2.3.3 216-B-3-1 Ditch. This unit is expected to be the most contaminated ditch in the 
35 operable unit and therefore will be thoroughly characterized. The 216-B-3-1 Ditch will contain two 
36 intermediate boreholes, one at the head end of this ditch (and the 216-B-3-2 Ditch) and another about 
37 midway between the head end and the west side of the 216-B-3 Main Pond. Note that the borehole at 
38 the head end of this 216-B-3-1 Ditch will be placed in an area that is likely to have been influenced 
39 by the 216-B-3-2 and 216-B-3-3 Ditches and is therefore considered as characterization of all three 
40 units . 
41 
42 4.2.2.3.4 216-B-3-2 Ditch. Boreholes in this unit will be placed in locations such that other 
43 units are also characterized. The first intermediate borehole was discussed with the 216-B-3-1 Ditch 
44 and will be placed at the head end of both units. This borehole location is also likely to have been 
45 affected by the 216-B-3-3 Ditch. The second intermediate borehole will be placed at the confluence 
46 of the 216-B-3-2 and 216-B-3-3 Ditches downstream from the 216-A-29 Ditch. Therefore, this 
47 second borehole will be considered as characterizing both the 216-B-3-2 and 216-B-3-3 Ditches with 
48 potential influence by the 216-A-29 Ditch. 
49 
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1 4.2.2.3.S 216-B-3-3 Ditch. No boreholes are specifically assigned to this unit because 
2 boreholes from other units are considered as characterization of this unit's ditches as well. The 
3 intermediate borehole at the head end of the 216-B-3-l, 216-B-3-2, and 216-B-3-3 Ditches is 
4 considered as characterizing all three units. The intermediate borehole at the confluence of the 
5 216-B-3-2 Ditch is considered as characterizing both the 216-B-3-2 and 216-B-3-3 Ditches with 
6 potential influence by the 216-A-29 Ditch. 
7 
8 4.2.2.3.6 216-A-29 Ditch. The wide, shallow portion at the head end of the 216-A-29 Ditch 
9 should have percolated the greatest amount of contamination, and therefore a borehole to groundwater 

10 is planned at this location. 
11 
12 4.2.2.3.7 216-B-3 Main Pond. Two boreholes will be advanced in the 216-B-3 Main Pond 
13 to address data needs for the intermediate and deep vadose zone. The deep borehole to groundwater 
14 will be placed in the western midline of the 216-B-3 Main Pond, which is conceptualized to contain 
15 the deepest, most concentrated potential contaminants of concern. The intermediate borehole will be 
16 placed at the deepest part of the pond near the 216-B-352 spillway. The placement of these 
17 boreholes, when combined with the shallow test pits, should adequately support the evaluation of 
18 contaminant distributions throughout the pond. 
19 
20 The intermediate boreholes will be advanced to a depth of 15 m (50 ft) below the original unit 
21 bottoms and the deep boreholes will advance to groundwater, which is estimated to be about 58 to 
22 61 m (190 to 200 ft) below the unit bottoms. However, the depth may be extended in intermediate 
23 boreholes if contamination persists. 
24 
:5 The general sampling scheme for intermediate boreholes is to obtain a surface and/or near-surface 
:6 sample as described in Section 4.2.2.1, then sediment/soil samples at the original ditch, trench, or 

27 pond bottom, and continued soil sampling at depths (below the original bottom) of 0.6 m (2 ft), 2 m 
28 (5 ft) , 3 m (10 ft), 6 m (20 ft), 9 m (30 ft), 12 m (40 ft), and 15 m (50 ft) below the original unit 
29 bottom. Note that if the original ditch, trench, or pond bottom is within the interval between 0.6 and 
30 2 m (2 and 6 ft) from the ground surface, the bottom/sediment sample will also serve as the required 
31 near-surface sample. 
32 
33 The general sampling scheme for the deep boreholes to groundwater is the same as that of 
34 intermediate boreholes, but soil samples will continue to be collected at depths of 23 m (75 ft), 30 m 
35 (100 ft), and 46 m (150 ft) below the original unit bottom. An additional sample will be taken at the 
36 groundwater level if possible. 
37 
38 The pre-established sampling depth location for the intermediate and groundwater boreholes may be 
39 replaced by samples taken at lithologic interfaces (as determined by the field geologist) and/or at 
40 depths where field screening reveals radioactivity of at least twice background or organic vapor 
41 readings of at least 5 ppm. 
42 
43 All samples will be analyzed for the total list of constituents as presented in Table 3-2 plus the 
44 modified Appendix IX list discussed in Appendix D (DQO agreements) . 
45 
46 
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1 4.2.3 Other Field Activities 
2 
3 Other field activities to support data needs include air sampling, perched water sampling, and pipeline 
4 integrity monitoring. 
5 
6 4.2.3.1 Air Sampling. Air samples will be taken during characterization activities for health and 
7 safety monitoring and to confirm that contaminants are not being spread by wind. Air monitoring is 
8 discussed in more detail in Sections 5.1.1.6, 5.1.3.3.2, and 5.1.4.11. 
9 

10 4.2.3.2 Perched Water Sampling. Samples will be taken of perched water encountered during soil 
11 borings. Samples will be taken from each zone of perched water identified and analyzed for target 
12 analytes as presented in Table 3-2, plus additional analyses for fluoride, carbon-14, and tritium. As 
13 agreed to in the DQO process, the additional analytes are potential contaminants of concern but are 
14 not analyzed for in soil samples because of their high mobility and low likelihood of detection in soil. 
15 Analyses for anions and metals will be conducted both for unfiltered samples and samples passed 
16 through a 0.45-micron filter in the field during collection. If perched water is encountered during 
17 borehole drilling in sufficient quantity for sampling and continued monitoring, a well will be installed 
18 in the perched water zone to monitor potential contamination in this zone. Up to one perched water 
19 well will be installed per waste management unit, as necessary. 
20 
21 4.2.3.3 Pipeline Integrity Monitoring. The process effluent pipelines within the 200-BP-11 
22 Operable Unit are depicted on Plate 2. The inactive pipelines of interest to the operable unit 
23 investigation include the PUREX cooling water line, the 216-B-3-2 Pipeline, and the pipelines that fed 
24 the 216-B-63 Trench and 216-B-2-1, 216-B-2-2, 216-B-2-3, and 216-A-29 Ditches. All other 
25 pipelines within the operable unit are active or associated with other facilities. A surface radiation 
26 survey will be performed over these pipelines to be investigated consisting of approximately 800 m 
27 (2,600 ft) . , 
28 
29 Two sections of pipe may have an internal camera and radiation survey performed if technically and 
30 economically feasible. These sections of pipe are the capped PUREX cooling water line leading to 
31 the Gable Mountain Pond and the southern segment of the 216-B-3-2 Pipeline. The emphasis of these 
32 surveys will be to assess pipeline integrity, identify potential leak points, and attempt to correlate the 
33 leak points to potential surface contamination. An assessment of potential sediment/sludge 
34 contamination within the pipelines and the need for soil sampling outside the pipelines will be made 
35 after these surveys are complete. If areas of probable leaks are detected, an assessment of potential · 
36 contamination will be performed, and additional soil samples may be taken and analyzed for 
37 constituents listed in Table 3-2. 
38 
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Table 4-1. Data Quality Objectives for Surface Radiological Surveys. 

Activity 

Objectives 

Prioritized Data Use(s) 

Appropriate Analytical 
Level or Implementation 
Guidelines 

Parameters to be Obtained 

Required Detection or 
Measurement Limits 

Critical Samples or Values 

Constraints 

Screen potential sampling sites for background and elevated 
levels of radioactivity. Screening is conducted both as 
normal operating procedures for the operable unit and as 
health and safety monitoring during intrusive field 
activities. · 

Locate "hot spots" where radiation levels are twice 
background readings. 

Refine sampling locations to target potential zones of 
maximum contamination. 

Surface radiation surveys will be carried out according to 
descriptions of work. 

Location, date, time, calibration data, and radiation level 
reading. 

Surveys will follow standard operating procedures as 
outlined in descriptions of work. 

NIA 

• Background readings must be taken in an 
uncontaminated area. 

• Instruments must be properly calibrated. 
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Table 4-2. Data Quality Objectives for Soil Sampling and Analysis for Physical, Chemical, 
and Radiological Sampling. 

Activity 

Objectives 

Prioritized Data Use(s) 

Appropriate Analytical Level 
or Implementation Guidelines 

Parameters to be Obtained 

Required Detection or 
Measurement Limits 

Critical Samples or Values 

Constraints 

Collect soil samples during test pit/auger and borehole 
drilling and analyze samples for physical, chemical , and 
radiological properties . 

Soil sampling will address data needs of vertical and 
horizontal distribution of contaminants through chemical 
and radiological analysis and data needs of 
geologic/hydrologic characterization through physical 
analysis. 

The priority data uses are to support characterization of 
geology and hydrostratigraphy, and contaminant 
characteristics and transport for refining the conceptual 
model, as well as support the conduct of the qualitative risk 
assessment. 

Samples will be collected according to procedures outlined 
in EIP 4.0 (BHI 1994a) and descriptions of work. 

Bulk density, particle size distribution, moisture content, 
pH, unsaturated hydraulic conductivity, metals, volatile 
organics, semivolatile organics , and radionuclides . 

Analytical detection limits and data quality objective 
requirements are identified in the Quality Assurance Project 
Plan (Appendix E) . 

One sample from each lithologic unit encountered at a 
given sample location. 

Single samples can be assessed statistically only with 
comparison to data from previous investigations or other 
boreholes , or where field duplicates are collected. 
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Table 4-3. Data Quality Objectives for Borehole Geophysical Surveys. 

Activity 

Objectives 

Prioritized Data Use(s) 

Appropriate Analytical Level 
or Implementation Guidelines 

Parameters to be Obtained 

Required Detection or 
Measurement Limits 

Critical Samples or Values 

Constraints 

Perform radionuclide logging system spectral gamma and 
gross gamma logging on all boreholes and on selected 
existing wells. 

Geophysical logging of boreholes will help define 
hydrostratigraphy, source contributions, and nature and 
extent of contamination. 

The priority data uses are to support characterization of 
contaminant distribution and hydrostratigraphy in support 
of refining the conceptual model. 

Boreholes will be logged according to Ell 11.1 
(WHC 1988) and descriptions of work. 

Depth of logging, logging speed, base calibration date, date 
and time of logging, gross gamma activity, and gamma 
spectrum. 

Surveys will follow standard operating procedures, as 
identified in Ell 11 .1 (WHC 1988). 

All boreholes drilled to 50 ft or more should be logged 
with radionuclide logging system spectral gamma and gross 
gamma. Existing wells in the operable unit that lack these 
data also should be surveyed. 

Existing well borehole construction may affect results . 
Improper sealing of old wells may yield misleading data 
where flow of contaminated water along well casings may 
have deposited radionuclides . 
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Table 4-4. Data Quality Objectives for Perched Water Sampling. 

Activity 

Objectives 

Prioritized Data Use(s) 

Appropriate Analytical 
Level or Implementation 
Guidelines 

Parameters to be 
Obtained 

Required Detection or 
Measurement Limits 

Critical Samples or 
Values 

Constraints 

Sample perched water encountered in boreholes during ongoing 
sampling activities for physical, chemical, and radiological 
properties. Install wells in perched water zones after sampling. 

Perched water sampling and analysis will support data needs for the 
evaluation of the vertical and horizontal extent of contamination and 
refmement of the conceptual and hydrostratigraphic model. 

The priority data uses are to support characterization of the vertical 
and horizontal extent of contamination and refine the conceptual 
model. 

Perched water sampling will be carried out under the guidance of 
EIP 4.1 (BHI 1994a) and descriptions of work. Perched water well 
installation will be carried out according to procedures outlined in 
EIP 1.9, WAC 173-160, and descriptions of work. 

Volatile organics, semivolatile organics, metals, and radionuclides . 

Analytical detection limits and data quality objective requirements are 
identified in the Quality Assurance Project Plan (Appendix E). 

One sample from each perched water zone encountered, including 
one unfiltered and one field filtered for metals. 

Inadequate supply of water in perched zone may limit the kinds of 
analyses performed and the representativeness of the sample. 

T4-4 



9513337.1353 
DOE/RL-93-74, Draft B 

1 5.0 RCRA FACILITY INVESTIGATION AND CORRECTIVE MEASURES STUDY 
2 
3 
4 This chapter describes the RCRA facility investigation (RFI) activities and corrective measures study 
5 (CMS) that will support corrective action decisions for the past-practice and TSO units within the 
6 200-BP-11 Operable Unit. The activities are designed to provide information to meet the DQOs 
7 identified among the DOE, Ecology, and EPA as discussed in Section 4.2,1 and listed in 
8 Appendix D. After the facility investigation and CMS are complete, corrective measures will be 
9 identified for the operable unit. 

10 
11 Section 5 .1 discusses the facility investigation process and describes the project framework of tasks 
12 recommended to be implemented during the facility investigation. These tasks are designed to 
13 provide information needed to meet the DQOs identified in Section 4.1. The final determination of 
14 field activities and detailed information needed to carry out these tasks will be presented in 
15 descriptions of work for the operable unit. The results of the facility investigation will be provided 
16 in Volume 2 of this work/closure plan. 
17 
18 Section 5.2 describes the process that will lead to future corrective measures . It includes discussion 
19 regarding the CMS that will ultimately lead to a corrective action plan and Hanford Facility Site-Wide 
20 Permit modification. A detailed analysis of a limited number of remedial alternatives for corrective 
21 measures will be conducted as part of the CMS. The CMS will utilize the analysis of remedial 
22 alternatives completed as part of the B Plant Aggregate Area Management Study (AAMS) Report 
23 (Sections 9.4 and 9.5, DOE-RL 1993b) and current alternatives that have become available since 
"4 completion of the AAMS report. 

5 
.. 6 
27 5.1 FACILITY INVESTIGATION PROCESS 
28 
29 The necessary activities and program framework required to accomplish the facility investigation goals 
30 are presented in Section 5 .1.1. The activities are designed to provide information necessary to meet 
31 the DQOs identified among the DOE, Ecology, and EPA as discussed in Section 4.2.1 and listed in 

. 32 Appendix D. 
33 
34 Section 5 .1 .1 describes the work breakdown structure by which the facility investigation activities will 
35 be implemented. The tasks designated by the work breakdown structure will be used to manage the 
36 budget and schedule the facility investigation activities. Section 5.1.2, "Project Management 
37 (Task 1)," summarizes the management activities associated with implementing the data gathering and 
38 interpreting tasks of this work/closure plan. Section 5.1.3, "Field Investigation Activities (Tasks 2 
39 to 6)," describes the proposed field data-gathering activities. These field activities identify specific 
40 activities recommended to be conducted for the field investigation. Final determination of the major 
41 field investigation activities will be made through one or more description of work for the operable 
42 unit. The field investigation procedures and protocols are provided in Section 5.1.4 and the 
43 laboratory analyses in Section 5.1.5. Sections 5.1.6 through 5.1.9 describe the data interpretation 
44 tasks leading to the production of the facility investigation report. These tasks include data evaluation 
45 (Section 5.1.6); risk-based cleanup standards (Section 5.1.7); identification and/or verification of 
46 potential action-, contaminant-, and location-specific CMRs (Section 5 .1. 8); and production of the 
4 7 facility investigation report (Section 5 .1. 9). 

3 
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1 5.1.1 Work Breakdown Structure -
2 
3 This section summarizes the tasks to be implemented during the facility investigation studies at the 
4 200-BP-11 Operable Unit. Tasks are the primary controlling framework within which the facility 
5 investigation is conducted. Each task describes a primary need or goal of the facility investigation. 
6 The tasks are controlled and implemented by a series of associated subtasks and activities . Ten 
7 distinct tasks are described in this section: project management (Task 1); source characterization 
8 (Task 2); geologic investigation (Task 3); surface water sediment investigation (Task 4); vadose zone 
9 investigation (Task 5); air investigation (Task 6); data evaluation (Task 7); risk-based cleanup 

10 standards (Task 8); identification and/or verification of action-, contaminant-, and location-specific 
11 CMRs, (Task 9); and completion of the facility investigation report (Task 10). Information is 
12 provided on each task to help estimate project schedules and costs. 
13 
14 Tasks 2 through 6 control data collection and field activities. Each of these field-related tasks is 
15 broken down into four subtasks: data compilation and review, field investigation, laboratory analysis, 
16 and data evaluation. 
17 
18 Data compilation and review for each of the field-related tasks was largely completed during the 
19 production of the B Plant Source AAMS Report (DOE-RL 1993b). The AAMS report presents a 
20 compilation of the historical, physical, chemical, and radiological data for the 200-BP-11 Operable 
21 unit. Additionally, Appendices C, D, and E of the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 
22 1994a) provide sampling results from the surface and vadose zone investigation at the expansion 
23 ponds. Chapters 2 and 3 of this work/closure plan summarize much of the data presented in these 
24 two documents. Data collected during facility investigation activities will be integrated with existing 
25 data and evaluated. Data collected during preliminary field activities, such as surface radiation 
26 surveys, radionuclide logging of existing wells, cone penetrometer logging, and geophysic surveys 
27 (ground-penetrating radar), will be evaluated immediately to help optimize locations for surface 
28 samples, test pits (or auger holes), and boreholes. The overall data evaluation strategy is outlined in 
29 Section 5.1.6. 
30 
31 The relationship between the field-related tasks and field activities is summarized in Table 5-1. Many 
32 of the field activities are associated with more than one task. For example, borehole drilling activities 
33 will yield data for the source characterization, geologic investigation, and vadose zone investigation 
34 tasks. 
35 
36 The following sections briefly outline the nature of each task and subtask and the activities with which 
37 they are associated. 
38 
39 5.1.1.1 Project Management (Task 1). The objectives of project management during the · 
40 implementation of this facility investigation work/closure plan are to direct and document project 
41 activities, to ensure -that data and evaluations generated meet the goals and objectives of this 
42 work/closure plan, and to administer the facility investigation and CMS within budget and schedule. 
43 The initial project management activities will be to assign individuals to roles established in the 
44 project management plan outlined in Appendix B. The project management task is detailed in 
45 Section 5.1.2. 
46 
47 5.1.1.2 Source Characterization (Task 2). The purpose of the source characterization is to (1) 
48 determine the most logical, definable boundaries of the waste management units, unplanned releases, 
49 and operable unit; (2) conduct document reviews, surveys, and sampling of source material to verify 
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1 the presence and content of dangerous, radioactive, or mixed waste; and (3) collect surface and near-
2 surface chemical and radiological data for use in a CMS. 
3 
4 The subtasks and field activities that are associated with the source characterization at each waste 
5 management unit are summarized in Table 5-2. The majority of source characterization data will be 
6 collected during radiation surveys and borehole, test pit, and auger hole sampling activities. The 
7 source characterization activities are included with the field investigation activities described in 
8 Section 5.1.3. 
9 

10 5.1.1.3 Geologic Investigation (Task 3). The primary purpose of the geologic investigation is to 
11 characterize the stratigraphy of the vadose zone and to collect geologic data that can be used to 
12 estimate conditions that influence the occurrence, distribution, and contaminant migration through the 
13 vadose zone. The subtasks and field activities associated with the geologic investigation at each waste 
14 management unit are summarized in Table 5-3. The geologic investigation activities are included with 
15 the field investigation activities discussed in Section 5 .1.3. 
16 
17 The majority of geologic data will be collected from the boreholes within the operable unit. This 
18 activity will produce information on the lateral extent, vertical extent, and surface geometry of 
19 aquitards in the vadose zone. These aquitards are significant because they may retard the downward 
20 movement of water and form zones of perched water that allow the lateral movement of contaminants. 
21 Physical samples collected during the boring activities will be used to characterize the hydraulic 
22 properties of various vadose zone media. 
23 
24 5.1.1.4 Surface Water Sediment Investigation (Task 4). The primary goal of this task is to 
:5 evaluate the impact of facility operations on surface water sediments in the 200-BP-11 Operable Unit . 

..:6 Surface water sediments have been previously sampled in the 216-B-3 Main Pond; 216-B-3-3 Ditch; 
27 and 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds during Phase 1 and 2 sampling activities as 
28 discussed in Chapter 3. Also, during the spring of 1994, all water was routed to the 216-B-3C 
29 Expansion Pond, and the surface water sediments in the 216-B-3 Main Pond and 216-B-3-3 Ditch 
30 have since been covered as discussed in BHI (1995a). Therefore, additional sediment samples will be 
31 obtained indirectly during borehole, test pit, and auger hole sampling activities . 
32 
33 5.1.1.5 Vadose Zone Investigation (Task 5). The primary objective of this task is to define the 
34 nature and vertical extent of contamination in the vadose zone. This includes characterizing 
35 contamination in vadose zone soils and in perched water. The subtasks and field activities associated 
36 with the vadose zone investigation are summarized in Table 5-4. The vadose zone data will be 
37 collected during borehole, test pit, and auger hole sampling activities. 
38 
39 The vadose zone beneath the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds was previously 
40 characterized during the Phase 3 sampling activity discussed in Chapter 3. Additional vadose zone 
41 characterization activities in these units will be limited with efforts concentrated. on the 
42 216-B-3A Expansion Pond. The 216-B-3A Expansion Pond will serve as the analog unit for the other 
43 two ponds. 
44 
45 Vadose zone activities are further discussed with the field investigation activities in Section 5.1.3.2. 
46 
47 5.1.1.6 Air Investigation (Task 6). The scope of this task is to establish background concentrations 

8 of airborne contaminants , evaluate the potential impact of contaminated air inhalation to workers 
9 during intrusive field activities, and monitor the impacts of field activities on area-wide air quality. 
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The subtasks and field activities associated with the air investigation are summarized in Table 5-5 . 
The background and area-wide air data will be collected from existing air sampling networks (see 
Plate 1) established by WHC. The potential impacts of contaminated air inhalation to workers 
during intrusive field activities will be evaluated utilizing portable air monitors . The air investigation 
activities are further discussed in Section 5.1.3.3 (nonsite-specific field investigation activities) and 
Section 5.1.4 (protocols and procedures). Note that additional air monitoring activities for personal 
safety and health may be required in future safety documentation (e.g., Safety Analysis Documents 
and Hazardous Waste Operations Plans) . 

5.1.1. 7 Data Evaluation (Task 7). Data generated during the facility investigation will be evaluated 
and integrated with existing data in an ongoing manner. Data from some facility investigation 
activities will be used to define later activities. The data evaluation task is described in detail in 
Section 5.1.6. 

5.1.1.8 Risk-Based Cleanup Standards Evaluation (Task 8). Analytical results from sampling 
activities will be evaluated against the risk-based cleanup standards presented in Appendix D (DQO 
Agreements) . The results of these evaluations will be used to help determine the need for an interim 
or final corrective measure. The use of risk-based cleanup standards is further discussed in 
Section 5 .1. 7. 

5.1.1.9 Identification of Potential Action-, Contaminant-, and Location-Specific Corrective 
Measure Requirements (Task 9). The identification of potential operable unit-specific CMRs will be 
an ongoing effort during the facility investigation and corrective measure study and is described 
further in Section 5 .1. 8. 

5.1.1.10 Facility Investigation Report (Task 10). A report will be prepared that presents the 
results of the 200-BP-11 Operable Unit facility investigation. The facility investigation report is 
described in more detail in Section 5 .1. 9. 

5.1.1.11 Other Tasks (Task 11). This task has been reserved in the event that additional tasks are 
identified during . the course of the project. 

5.1.2 Project Management (Task 1) 

This section presents a summary overview of the project management subtask activities that will occur 
throughout the facility investigation process and includes the following: 

• Subtask la, Project Management (Section 5.1.2.1) 
• Subtask lb, Meetings (Section 5.1.2.2) 
• Subtask le, Cost and Schedule Control (Section 5.1.2.3) 
• Subtask ld, Data Management (Section 5.1.2.4) 
• Subtask le, Progress Reports (Section 5.1.2.5) 
• Subtask lf, Quality Assurance (Section 5.1.2.6) 
• Subtask lg, Health and Safety (Section 5.1.2.7) 
• Subtask lh, Community Relations (Section 5.1.2.8). 
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l 5.1.2.1 Project Management (Subtask la). Project management includes the day-to-day 
2 supervision of, and communication with, project staff and subcontractors. Throughout the project, 
3 daily communication between office and field personnel will be attempted, along with periodic 
4 communication with subcontractors. This constant and continual exchange of information will be 
5 necessary to assess progress, identify potential problems quickly enough to make necessary 
6 corrections, and keep the project within the budget and focused on the objectives and schedule. 
7 Details of the project management plan are provided in Appendix B. 
8 
9 5.1.2.2 Meetings (Subtask lb). Meetings will be held, as necessary, with members of the project 

10 staff, subcontractors, regulatory agencies, and other appropriate groups to communicate information, 
11 assess project status, and resolve problems. A kickoff meeting will be held with designated project 
12 personnel, and project staff meetings will be held weekly. The 200-BP-11 Operable Unit project 
13 coordinators will meet on a weekly basis to share information and to discuss progress and problems. 
14 The frequency of other meetings will be determined based on need and schedules in the Tri-Party 
15 Agreement (Ecology et al. 1994). 
16 
17 5.1.2.3 Cost and Schedule Control (Subtask le). Project costs, including labor, other direct costs, 
18 and subcontractor expenses, will be tracked monthly using an earned-value approach. The budget for 
19 tracking activities will be computerized and will provide the basis for invoice preparation and review 
20 and for preparation of progress reports. Scheduled milestones will be tracked monthly for each task 
21 of each project phase. This will be done in conjunction with cost tracking. 
22 
23 5.1.2.4 Data Management (Subtask ld). The work activity file for the 200-BP-11 Operable Unit 
?.4 will be kept organized, secured, and accessible to project personnel. The project file will be 
is maintained to comply with the Information Management Overview, which is included in Appendix F . 

..!6 All field reports, field logs, health and safety documents, QA/quality control (QC) documents, 
27 laboratory data, memoranda, correspondence, and reports will be logged into the file upon receipt or 
28 transmittal. This task is also the mechanism for ensuring that data management procedures are 
29 carried out as documented in the Information Management Overview (Appendix F). 
30 
31 5.1.2.5 Progrf$S Reports (Subtask le). Progress reports prepared at quarterly intervals are 
32 believed to be sufficient for purposes of the facility investigation and CMS. The reports will be 
33 prepared, distributed to project personnel (project and unit managers, coordinators, contractors, 
34 subcontractors, etc.), and entered into the 200-BP-11 Operable Unit project file. The reports will 
35 summarize the work completed, present data generated, and provide evaluations of the data as they 
36 become available. Progress, anticipated problems, recommended solutions, upcoming activities, key 
37 personnel changes, status of deliverables, and budget and schedule information will be included in the 
38 reports. 
39 
40 5.1.2.6 Quality Assurance (Subtask lt). All work on the Hanford Site is subject to the 
41 requirements of DOE Order 5700.6C, Quality Assurance (DOE 1991), and other QA guidance 
42 documents as applicable, e.g ., the Hanford Analytical Services Quality Assurance Plan (HASQAP) 
43 (DOE-RL 1994b). Such documents establish broadly applicable QA program requirements for all 
44 types of project activities. To ensure that the objectives of this facility investigation are met in a 
45 manner consistent with the DOE order, all work conducted by BHI will be performed in compliance 
46 with existing QA manuals and the BHI Quality Management Plan (BHI 1994b) that specifically 
47 describes the application of manual requirements to environmental investigations. The 200-BP-11 
,8 Operable Unit QAPjP (Appendix E) details the QA/QC protocols to be followed during the 
.9 200-BP-11 Operable Unit RFI/CMS process . The QAPjP defines the specific means that will be used 
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1 to ensure that the sampling and analytical data are defensible and will effectively support the purposes 
2 of the investigation. 
3 
4 5.1.2. 7 Health and Safety (Subtask lg). The Health and Safety Plan (Appendix A) will be used to 
5 implement standard health and safety procedures for BHI employees and contractors engaged in 
6 facility investigation and CMS activities in the 200-BP-11 Operable Unit. 
7 
8 Activities associated with field sampling and sample transport may involve both external and internal 
9 exposure to ionizing radiation from adjacent tanks, piping, and contaminated soils . Sample collection 

10 activities may also involve exposure to hazardous chemicals. Review by BHI Occupational Health 
11 and Safety and issuance of any Radiation Work Permits and Hazardous Waste Operations Plans 
12 (BHI 1994c) will be performed prior to the start of any sampling activity. All personnel entering the 
13 job site will fulfill the minimum requirements for entry as discussed in BHI-SH-01 , Section 8.0, 
14 "Environmental Safety and Health Training" (BHI 1995d), and BHI-SH-02, Volume 1, "General 
15 Safety and Health Implementing Procedures" (BHI 1994c). 
16 
17 An as low as reasonably achievable (ALARA) plan that addresses the potential radiation exposure of 
18 task personnel during field tasks will be completed prior to the commencement of field operations. 
19 Guidance on such assessments is found in BHI-EE-02, Environmental Requirements (BHI 1995b). A 
20 radiation dose assessment evaluation will be performed for the anticipated soil samples and on its 
21 completion will be used in conjunction with estimates of sample size and duration of exposure to 
22 prepare an ALARA plan. 
23 
24 5.1.2.8 Community Relations (Subtask lh). Community relations activities will be conducted in 
25 accordance with the Community Relations Plan for the Hanford Site (Ecology et al . 1994). All 
26 community relations activities associated with the 200-BP-11 Operable Unit will be conducted under 
27 this overall Hanford Site Community Relations Plan. 
28 
29 
30 5.1.3 Field Investigation Activities (Tasks 2 to 6) 
31 
32 The field investigation activities are designed to accomplish the following tasks: source 
33 characterization (Task 2), geologic investigation (Task 3), surface water sediment investigation 
34 (Task 4) , vadose zone investigation (Task 5), and air investigation (Task 6). These tasks are 
35 described briefly in Section 5 .1.1. This section recommends specific activities to be conducted for 
36 the field investigation, although final determination of the major field activities will be made through 
37 issuance of descriptions of work. 
38 
39 Table 5-6 summarizes the field activities that are planned at each waste management unit and 
40 unplanned release site. Several activities that are not associated with individual waste management 
41 units are listed in the table under their own headings. In addition, the table has been divided between 
42 primary field activities and supporting field activities. Supporting field activities must generally be 
43 conducted along with each of the primary field activities . The subsections of this work/closure plan 
44 describing each field activity and waste management unit are also listed in the table. 
45 
46 Section 5.1.3.1 discusses the overall approach to the field investigation. Section 5.1.3.2 discusses the 
47 locations and frequencies of each activity and is subdivided into groups of units that are close in 
48 proximity or directly related. The protocols and procedures for each type of field activity are 
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described in Section 5.1.4. Section 5.1.5 describes the laboratory analyses that each sample will 
undergo. 

5.1.3.1 General Approach. The general sequence of activities for each waste management unit is as 
follows : 

(1) Surface radiation surveys (Sections 5.1.4.1 and 5.1.4.2) 
(2) Geophysical surveys (e.g ., ground-penetrating radar and electromagnetic) (Section 5.1.4.3) 
(3) Subsurface spectral geophysics on existing wells (Section 5.1.4.6) 
( 4) Cone penetrometer surveys 
(5) Surface soil sampling 
(6) Test pits and auger holes 
(7) Boreholes 
(8) Perched water sampling. 

Activities one through four aid in the refinement of sampling points for activities five through seven. 
Surface radiation surveys are run for health and safety reasons; to identify potential surface soil 
sampling locations; and to refine borehole, test pit, and auger hole locations. If no surface 
contamination is detected during the surface radiation survey, no surface soil sampling will occur at 
that waste management unit. Subsurface investigations (boreholes, test pits, and auger hole) will 
proceed regardless of whether surface contamination is detected. Surface geophysics surveys (ground
penetrating radar and electromagnetic) may be used to better identify the boundaries of the 216-B-2-1 , 
216-B-2-2, 216-B-2-3, 216-B-3-l , 216-B-3-2, and 216-A-29 Ditches and existing pipelines. 
Subsurface spectral gamma logging may be used to identify radioactivity within the vadose zone thus 
identifying potential sampling points in nearby proposed boreholes. Subsurface radiation surveys in 
cone penetrometer installed probe holes (cone penetrometer survey) may be used to identify the areas 
of highest radiation levels in the shallow vadose zone and the lateral extent of migration. These 
surveys may also be used to optimize the locations of boreholes, test pits, and auger holes. 

Plate 2 depicts the sampling design for the operable unit. This design has been previously agreed to 
by DOE-RL and the regulators as a result of DQO meetings (see Section 4.1) held for the operable 
unit. It was also agreed that additional sampling efforts would be defined after the evaluation of data 
obtained from this sampling scheme. The intent of the sampling design is to locate the areas of 
highest contamination in the operable unit and to provide sufficient data to make final corrective 
measure decisions . The remainder of this section discusses the sampling approach for the proposed 
sampling scheme shown on Plate 2. 

5.1.3.1.1 Field Screening and Action Levels. All samples and cuttings will be field 
screened for evidence of volatile organics and radionuclides . Volatiles will be screened by the field 
geologist or other qualified personnel using an organic vapor monitor. Radionuclides will be screened 
by alpha- and gamma-counting instruments . The protocols and procedur~s for field screening are 
discussed further in Section 5.1.4.1. 

The action level for radionuclide screening is twice background. Readings of less than twice the 
average background are considered to be within the normal background variability for the site and 
therefore are not indicative of the presence of anthropogenic radionuclides . The action level for 
volatile organic screening is 5 ppm. Areas above the prescribed action levels will be referred to as 
"hot spots ." 
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Prior to initiating drilling, a local area background reading will be determined at a background site to 
be determined in the field (e.g., the 216-E-28 Contingency Pond) . 

5.1.3.1.2 Surface and Risk Assessment Sampling. The purpose of this section is to ensure 
that samples are obtained from borehole, test pit, and auger hole sites to support risk assessments . 
To support a risk assessment evaluation of the external exposure pathway for humans and exposure to 
burrowing animals , a sample should be taken in the upper 0.6 to 2 m (2 to 6 ft) of soil. Additional 
sampling for risk assessment is desired at a depth of 5 to 6 m (15 to 20 ft) to evaluate the potential 
exposure to humans or wildlife through plant uptake. This additional sampling will be fulfilled as 
part of the vadose zone sampling investigation discussed in the next section. 

If surface radioactivity is less than twice background, and continues to be less than twice background 
at depth, a sample is needed only to support a risk assessment, i.e., from between 0.6 to 2 m (2 to 
6 ft) . After a risk assessment sample has been taken, another sample at depth is not required until the 
sediments (i.e., the pond/ditch/trench bottoms) are encountered. However, if radioactivity (or other 
field screening) warrants, additional samples may be obtained at the discretion of the field geologist in 
consultation with the operable unit task lead. Sampling from below the original pond, ditch, and 
trench bottoms will be taken in accordance with Section 5.1.3.1.3. 

If surface radioactivity is above twice background, a surface sample may be taken. However, if 
activity continues to increase below the surface, a sample of greater radioactivity may be taken instead 
of a surface sample. In either case, a sample must be taken from 0 .6 to 2 m (2 to 6 ft) to support a 
risk assessment. After a risk assessment sample has been taken, another sample does not need to be 
obtained until the sediments are reached. However, if radioactivity ( or other field screening) 
warrants , additional samples may be obtained at the discretion of the field geologist. Sampling from 
below the pond, ditch, and trench bottoms will be taken in accordance with Section 5.1.3.1.3. 

5.1.3.1.3 Vadose Zone Sampling. This section describes the soil sampling points for deeper 
vadose zone sampling in boreholes, test pits, and auger holes. Vadose zone samples will be taken at 
predetermined depths , lithological interfaces, and/or hot spots (Section 5.1.3.1.1, areas above twice 
background for radioactivity and/or 5 ppm for organic vapors). 

Pre-established default sampling depths for chemical/radiological and physical samples are described 
below and will be used in conjunction with lithologic changes and hot spot sampling. These depths 
are approximate, and excavated material will be screened in the field to ensure that the most 
contaminated soils are sampled. The sampling depths listed below are based on a zero datum at 
pond, ditch, and trench bottoms (sediments) . 

• Deep groundwater borehole - 0, 0.6, 2, 3, 6, 9, 12, 15, 23, 30, and 46 m (0, 2, 5, 10, 20, 
30, 40, 50, 75, 100, and 150 ft), with an additional sample, if possible, above the water table 
[about 72 m (235 ft)] 

• Intermediate boreholes [15 m (50 ft)] - 0 , 0.6, 2, 3, 6, 9, 12, and 15 m (0, 2, 5 , 10, 20, 30, 
40, and 50 ft) 

• Shallow test pits and auger holes -- 0 , 0 .6, 2, 3, 6, and 9 m (0, 2, 5, 10, 15 , and 20 ft) . 

5-8 



9513337.1357 
DOE/RL-93-74, Draft B 

1 Chemical/radiological and physical samples will be taken at major lithologic changes. Estimates of 
2 these lithologic changes will be made prior to drilling using current stratigraphy maps. However, the 
3 field geologist will make the final determination of the actual sampling location. Additionally, the 
4 field geologist will make the decision as to when to sample a hot spot. Typically, the first indication 
5 of a hot spot will trigger sampling. 
6 
7 5.1.3.2 Sampling Locations and Frequencies. As discussed in Section 5.1.3.1, surface radiation 
8 surveys, surface geophysics surveys, spectral gamma logging, and/or cone penetrometer surveys will 
9 be used to refine sampling locations and frequencies of surface samples, boreholes, test pits, and 

10 auger holes. The general approach to the frequency of sampling at depth was discussed in the 
11 previous section. 
12 
13 The approximate locations for the boreholes, test pits, and auger holes are depicted on Plate 2 and 
14 described in the following sections. 
15 
16 5.1.3.2.1 216-8-63 Trench and 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches. Surface 
17 sampling activities are not specifically planned for the trench and ditches because they have been 
18 interim stabilized. However, surface samples may be taken if warranted by radiation surveys. Also, 
19 the general sampling scheme (Section 5.1.3.1.2) ensures that the near surface [0.6 to ·2 m (2 to 6 ft)] 
20 is sampled during subsurface characterization activities. 
21 
22 A cone penetrometer survey will be performed across the head end of the 216-B-63 Trench and the 
23 three ditches to locate the highest radiation concentrations in the vadose zone and evaluate the vertical 
?.4 and lateral extent of contaminant migration. The location with the highest radiation concentrations 
:5 will be selected for a deep borehole to groundwater. If this borehole is within the ditches, an 

... 6 intermediate 15-m (50-ft) borehole will be placed in the first third of the trench. If the borehole to 
27 · groundwater is within the trench, an intermediate 15-m (50-ft) borehole will be placed at the area of 
28 highest radiation concentrations within the ditches. With respect to Plate 2, it is anticipated that the 
29 highest level of radiation will be within the ditches. 
30 
31 To assist in the evaluation of the lateral (for unit boundaries) and vertical (for potential sampling 
32 locations) extent of radionuclide migration within the vadose zone of the 216-B-63 Trench and 
33 216-B-2-1, 216-B-2.:.2, and 216-B-2-3 Ditches, the following nearby monitoring wells will be logged 
34 for radionuclides [radionuclide logging system (RLS) logging] (see Plate 2): 299-E27-18, 
35 299-E33-37, and 299-E34-8. Additional wells may be identified for logging if needed. 
36 
37 One test pit will be located within the middle third of the 216-B-63 Trench and another near the 
38 termination point of the three ditches. Auger holes will be used instead of the test pits if high 
39 radiation or other health- and safety-related conditions warrant. The exact location of these test pits 
40 may be optimized from radiation, geodetic, and/or cone penetrometer surveys. 
41 
42 5.1.3.2.2 216-B-3-1 and 216-B-3-2 Ditches. Surface sampling activities are not specifically 
43 planned for these ditches because they have been interim stabilized. However, surface samples may 
44 be taken if warranted by radiation surveys. Also, the general sampling scheme (Section 5.1.3.1.2) 
45 ensures that the near surface [0.6 to 2 m (2 to 6 ft)] is sampled during subsurface characterization 
46 activities. 
47 

8 A geodetic survey was performed at the 216-B-3-1 Ditch in 1994. A geophysics survey (ground-
9 penetrating radar and electromagnetic induction) was performed at the 216-B-3-1 and 216-B-3-2 
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1 Ditches in 1994 with nonconclusive results (WHC 1994). The geophysical survey was intended to 
2 conclusively locate the original boundaries of the ditches. Therefore, radiation, geodetic, and/or cone 
3 penetrometer surveys may be used to optimize the locations for intrusive activities. 
4 
5 To assist in the evaluation of the lateral (for unit boundaries) and vertical (for potential sampling 
6 locations) extent of radionuclide migration within the vadose zone of the 216-B-3-1 and 216-B-3-2 
7 Ditches, the 699-43-45 monitoring well will be logged for radionuclides (RLS logging) (see Plate 2). 
8 
9 Two boreholes and three test pits are planned at the 216-B-3-1 and 216-B-3-2 Ditches. (The borehole 

10 at the east end of the 216-B-3-2 Ditch will be discussed with the 216-B-3-3 Ditch.) Auger holes will 
11 be used instead of the test pits if high radiation or other health- and safety-related conditions warrant. 
12 One 15-m (50-ft) borehole will be located at the east end (headwall) of the ditches, and another 15-m 
13 (50-ft) borehole will be established in the 216-B-3-1 Ditch midway between the headwall and west 
14 end of 216-B-3 Main Pond (not the overflow portion). Two test pits will be established in the 
15 216-B-3-1 Ditch: one midway between the two boreholes and one at the western end of the ditch 
16 approximately midway between the borehole and west end of the 216-B-Main Pond (not the overflow 
17 portion). The third test pit will be located in the 216-B-3-2 Ditch about midway between the 
18 headwall and 216-A-29 Ditch. 
19 
20 5.1.3.2.3 216-A-29 Ditch. Surface sampling activities are not specifically planned for the 
21 216-A-29 Ditch because it has been interim stabilized. However, surface samples may be taken if 
22 warranted by radiation surveys . Also, the general sampling scheme (Section 5.1.3.1.2) ensures that 
23 the near surface [0.6 to 2 m (2 to 6 ft)] is sampled during subsurface characterization activities . 
24 
25 The boundaries of the 216-A-29 Ditch were well established with concrete markers as a result of 
26 interim stabilization activities , and thus geodetic and geophysic surveys are not planned. Therefore, 
27 radiation and/or cone penetrometer surveys may be used to optimize the locations of the intrusive 
28 activities . 
29 
30 To assist in the evaluation of the lateral (for unit boundaries) and vertical (for potential sampling 
31 locations) extent of radionuclide migration within the vadose zone of the 216-A-29 Ditch, the 
32 299-E43-45 and 299-E25-35 monitoring wells will be logged for radionuclides (RLS logging) (see 
33 Plate 2). Additional wells may be identified for logging if needed. 
34 
35 One borehole and one test pit are planned at the 216-A-29 Ditch. An auger hole will be used instead 
36 of the test pit if high radiation or other health- and safety-related conditions warrant. (The test pit at 
37 the bottom of the 216-A-29 Ditch will be discussed with the 216-B-3-3 Ditch.) A deep borehole to 
38 groundwater will be located at the head end of the ditch, and the test pit will be located about midway 
39 down the ditch. 
40 
41 5.1.3.2.4 216-B-3 Main Pond, Overflow Pond, and 216-B-3-3 Ditch. Surface sampling 
42 activities are not specifically planned for the 216-B-Main Pond, Overflow Pond, and 216-B-3-3 Ditch 
43 because they have been interim stabilized. However, surface samples may be taken if warranted by 
44 radiation surveys. Also, the general sampling scheme (Section 5.1.3.1.2) ensures that the near 
45 surface [0.6 to 2 m (2 to 6 ft)] is sampled during subsurface characterization activities . 
46 
47 A surface radiation survey was performed at the 216-B·3 Main Pond and 216-B-3-3 Ditch during 
48 interim stabilization activities in 1994. A report summarizing the radiation survey results is expected 
49 in the first quarter of 1995, and these results will be used to optimize the locations of intrusive 
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1 activities in areas of highest contamination. Additionally, the boundaries of the 216-B-3 Main Pond 
2 and 216.:.B-3-3 Ditch were well established with concrete markers as a result of the interim 
3 stabilization activities, and thus geodetic and geophysic surveys are not planned. Cone penetrometer 
4 surveys may be used in the pond and ditch to evaluate the lateral extent of radionuclide migration. 
5 
6 To assist in the evaluation of the lateral (for unit boundaries) and vertical (for potential sampling 
7 locations) extent of radionuclide migration within the vadose zone of the main pond and 216-B-3-3 
8 Ditch, the 699-43-42, 699-43-45, and 699-44-43B monitoring wells will be logged for radionuclides 
9 (RLS logging) (see Plate 2). Additional wells may be identified for logging if needed. 

10 
11 Two boreholes and four test pits are planned at the 216-B-3 Main Pond. Auger holes will be used 
12 instead of test pits if high radiation or other health- and safety-related conditions warrant. One 15-m 
13 (50-ft) borehole will be placed at the eastern midline (deepest section near the 216-B-352 spillway) of 
14 the pond and one borehole to groundwater at the western midline of the pond. The test pits will be 
15 generally located as follows : one in the southwest comer of the pond; one in the inflow (delta) area 
16 of the 216-B-3-3 Ditch (south side of the pond); on the north side of the pond directly north of the 
17 216-B-3-3 Ditch delta area; and one in the southeast region of the pond. 
18 
19 Only one intrusive characterization activity is planned for the overflow pond. One test pit will be 
20 established in the location of highest radioactive levels identified by surface and/or cone penetrometer 
21 survey. If no surface radiation is detected, the test pit will be placed in the approximate center of the 
22 overflow pond. 
23 
24 One borehole and three test pits are planned at the 216-B-3-3 Ditch. (Another borehole will be 

5 located near the head end of the ditch but is identified with the 216-B-3-1 and 216-B-3-2 Ditches.) 
_6 Auger holes will be used instead of test pits if high radiation or other health- and safety-related 
27 conditions warrant. A 15-m (50-ft) borehole will be placed at the confluence of the 216-B-3-2 and 
28 216-B-3-3 Ditches. The test pits will be placed as follows: one midway between the west end of the 
29 ditch and the 216-A-29 Ditch; one just east of the 216-A-29 Ditch confluence; and one midway 
30 between the borehole (at the 216-B-3-2 Ditch) and termination point of the 216-B-3-3 Ditch at the 
31 216-B-3 Main Pond. 
32 
33 5.1.3.2.S 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. The 216-B-3A Expansion 
34 Pond is considered the analog unit for the 216-B-3B and 216-B-3C Expansion Ponds because all liquid 
35 received by the 216-B-3B and 216-B-3C Ponds passed through the 216-B-3A Pond. Additionally, 
36 these three ponds were characterized during Phase 1, 2, and 3 activities (Section 3.2.8), and are 
37 currently being assessed for clean closure in the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 
38 1994a). However, Phase 1, 2, and 3 activities did not fully characterize the ponds for the potential 
39 radionuclides of concern to the operable unit, and therefore will be further assessed for radionuclides . 
40 
41 A surface radiation survey will be performed at all three ponds. Radiation surveys were previously 
42 performed at the 216-B-3A Pond as part of the interim stabilization activities in 1994. The results of 
43 these surveys will be evaluated to determine if additional surveys are needed at the 216-B-3A Pond. 
44 
45 Surface sampling activities are not specifically planned for the 216-B-3A, 216-B-3B, and 216-B-3C 
46 Expansion Ponds because of surface characterization previously performed during Phases 1 and 2 
47 (Section 3.2 .8). However, surface samples may be taken if warranted by radiation surveys. 
-8 
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1 One test pit will be located in the 216-B-3A Expansion Pond. An auger hole will be used instead of 
2 the test pit if high radiation or other health- and safety-related conditions warrant. The test pit will be 
3 established at the center of the trench dredged in the middle of the pond unless radiation surveys 
4 indicate a better location. 
5 
6 5.1.3.2.6 216-E-28 Contingency Pond. The 216-E-28 Contingency Pond has never been 
7 used, and therefore no sampling activities are planned. 
8 
9 5.1.3.2.7 Unplanned Releases. Unplanned Releases UN-200-E-14 and UN-200-E-92 were 

10 discussed in Section 2.1.8 and do not have an impact on the sampling design for the operable unit. 
11 Unplanned Release UN-200-E-14 was a dike failure on the east side of the 216-B-3 Main Pond and is 
12 now part of the 216-B-3A Expansion Pond. Unplanned Release UN-200-E-92 consisted of 
13 contaminated tumbleweeds that have been removed and disposed. Other unplanned releases associated 
14 with the operable unit (e.g., UPR-200-E-34 and UPR-200-E-138) resulted in direct discharges to the 
15 waste management units and will therefore be characterized as part of the waste management units. 
16 
17 5.1.3.3 Nonsite-Specific Activities. Nonsite-specific activities include perched water sampling, air 
18 sampling, and pipeline integrity assessment. 
19 
20 5.1.3.3.1 Perched Water Sampling. Eight boreholes are planned for the 200-BP-11 
21 Operable Unit investigation, five to 15 m (50 ft) and three to groundwater [about 72 m (235 ft)]. The 
22 proposed locations of these boreholes are shown on Plate 2. If perched water is encountered in a 
23 borehole, a perched water monitoring well will be installed that is screened against the water-bearing 
24 · interval. Further discussion regarding the installation and sampling of a perched water well is 
25 provided in Section 5 .1.4 .10. 
26 
27 5.1.3.3.2 Air Sampling. Five permanent air samplers are stationed within the 200-BP-11 
28 Operable Unit (see Plate 2). The samplers contain filters that collect particles entrained in the air. 
29 The sample filters are exchanged weekly and saved to be analyzed quarterly. The analyses from these 
30 filters will be used to establish a baseline for the air in the operable unit prior to commencing field 
31 activities and to assess the overall impacts of field activities to area-wide air quality. This air 
32 sampling effort is an ongoing activity, currently managed by WHC, that is independent of the other 
33 activities described in this work/closure plan. 
34 
35 During the intrusive field work (e.g., test pits and boreholes) within the 200-BP-11 Operable Unit, 
36 the air will be monitored more closely to assess the potential impact of contaminated air inhalation to 
37 workers. This will require the usage of portable air samplers to measure potential contamination 
38 downwind of the sites. In general, two air samplers will be stationed downwind (based on windroses, 
39 Figure 2-2) within 500 m (1,650 ft) of the intrusive sites. The sample(s) at each station will be 
40 collected at a height of 2 m (6 .6 ft) above ground level and in a location free from unusual localized 
41 effects (e.g., near a large building, vehicular traffic, or trees) that could result in artificially high or 
42 low concentrations. Additionally, to minimize the n~ed to relocate the air samplers, the air samplers 
43 should be strategically located with respect to borehole and test pit locations. 
44 
45 In addition, fugitive dust and volatiie organic compound monitoring may be conducted as part of the 
46 health and safety program of each work site. 
47 
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1 5.1.3.3.3 Pipeline Integrity Assessment. The process effluent pipelines within the 
2 200-BP-11 Operable Unit.are depicted on Plate 2. The inactive portion of the PUREX cooling water 
3 line and the two inactive pipelines to the 241-BY and 241-C Tank Farms are the only major pipelines 
4 of interest to the operable unit investigation. Other pipes are either relatively short (e.g., the 
5 pipelines that fed the 216-B-63 Trench and 216-B-2-1, 216-B-2-2, and 216-A-29 Ditches) and isolated 
6 or active and/or associated with other facilities (e.g., the 216-B-3 Bypass and TEDF basin pipelines) . 
7 
8 Initially, only a radiation survey will be performed over the short pipelines because they have been 
9 isolated and should not contain potential contaminants of concern other than those found in the soil. 

10 The pipelines that are active and/or associated with other facilities (e.g., the 216-B-3 Bypass and 
11 TEDF pipelines) convey only clean water as regulated per WAC 173-303 and therefore pose virtually 
12 no threat of contaminating the operable unit. 
13 
14 A surface radiation survey will be performed over approximately 800 m (2,600 ft) of the inactive 
15 segment of the PUREX cooling water line extending through the northern part of the operable unit. 
16 A surface radiation survey will also be performed over about 300 m (990 ft) of the two inactive 
17 8.8-cm (3.5-in.) pipes extending through the western end of the operable unit. An internal camera 
18 and radiation survey may be performed on these segments of pipe if technically and economically 
19 feasible. The emphasis of these surveys will be to assess pipeline integrity, identify potential leak 
20 points, and attempt to correlate the leak points to potential surface contamination. An assessment for 
21 potential · soil sampling will be made after these surveys are complete. If areas of probable leaks are 
22 detected, an assessment of potential contamination will be performed, and additional soil samples may 
23 be taken and analyzed for constituents listed in Table 3-2. 
?,4 

'.5 
..:6 5.1.4 Field Investigation Protocols and Procedures 
27 
28 5.1.4.1 Field Screening. All samples and cuttings will be field screened for evidence of 
29 radionuclides and volatile organics . 
30 
31 Radionuclides will be screened using gamma (Nal) radiation detectors and low-level alpha and beta 
32 detectors. All instruments will be used, maintained, and calibrated consistent with BHI-SH-05, 
33 Industrial Hygiene Desk Instructions (BHI 1995e). 
34 
35 Prior to initiating drilling, a one-time background reading will be taken using the above instruments at 
36 a background site to be determined in the field (e.g., the contingency pond). Instrument background 
37 will be measured on freshly disturbed surface soil, holding the instruments less than 2.5 cm (1 in.) 
38 from the soil. The field geologist will record the background levels in the borehole log according to 
39 EIP 7.0, "Geologic Logging" (BHI 1994a), prior to the start of drilling. 
40 
41 The field geologist will record screening results in the borehole log [EIP 7.0, "Geologic Logging" 
42 (BHI 1994a)]. The action level for radionuclide screening is twice background. Readings of less 
43 than twice the average background are within the normal background variability for the site and so 
44 are not indicative of the presence of anthropogenic radionuclides. Readings over twice background 
45 will be assessed as potential surface samples. 
46 
4 7 The field geologist or other qualified personnel will screen samples and cuttings for volatile organics 

B using either a flame ionization detector or photo ionization detector. The relative response ratios of 
:) the chlorine-based compounds for either the flame ionization detector or photoionization detector 
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range from 10% for carbon tetrachloride (flame ionization detector) to 105% for 1,1,1-trichloroethane 
(flame ionization detector). To detect the chlorinated compounds using survey-type instruments under 
ambient, uncontrolled conditions, the 5-ppm action level provides reasonable confidence in detection 
of these compounds. The action level for volatile organic screening is 5 ppm. The 5-ppm limit is 
based on the total volatile organic compounds detected as either benzene or methane equivalents. 

5.1.4.2 Surface Radiological Surveys. Surface radiological surveys will be conducted on the waste 
management units within the 200-BP-11 Operable Unit using gamma (Nal) radiation detectors and 
beta detectors. Table 5-6 also specifies. the units that will receive surface radiological surveys. 
Surveys will also be run as part of the pipeline integrity assessment task. Unified surveys should be 
run on units that are historically and geographically related to one another. These unit groupings 
include the following: 

• 216-B-63 Trench and 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches 
• 216-A-29 Ditch 
• 216-B-3 Main Pond 
• 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches, and the overflow pond 
• 216-B-3A Expansion Pond 
• 216-B-3B Expansion Pond 
• 216-B-3C Expansion Pond. 

The approximate limits of each survey can be assessed from the waste management unit boundaries 
shown on Plates 1 and 2. Survey boundaries will be extended until no further contamination is found 
along the survey boundaries. The smallest area covered (Table 5-2) by the surveys is about 
40,500 m2 (435,600 ft2), and therefore radiation surveys will be conducted with the Ultrasonic 
Ranging and Data System (USRADS) or Mobile Service Contamination Monitor II (MSCM-11) 
(BHI 1995f) . The USRADS or MSCM-II will automatically correlate and record count rate, dose 
rate, and position information during the survey. The pipeline integrity surveys will also utilize the 
USRADS or MSCM-II. 

These surveys ~ill be done primarily to locate areas of elevated surface radiation (above twice 
background) for potential sampling (Section 5.1.3.1) and to optimize sampling locations for 
boreholes, test pits, and auger holes. Locations of elevated radiation will be marked in the field and 
evaluated as sampling locations for subsurface characterization and also as potential surface samples. 
Prior to the initial surveys, a one-time instrument background will be determined at a background site 
to be determined in the field. Instrument background will be measured on a freshly disturbed surface 
soil, holding the instrument less than 2.5 cm (1 in.) from the soil. 

Surveys will be conducted by a health physics technician, and a survey report will be prepared that 
will include a description of the survey methods used and the survey results. 

5.1.4.3 Surface Geophysical Surveys. Surface geophysical surveys are a useful tool because they 
are nonintrusive and can be used to locate disturbed ground boundaries, buried objects such as pipes, 
and backfill depths in stabilized ditches . Specific survey grid coordinates will be established from a 
minimum of three recoverable reference points, staked and located during a later geodetic survey. 
Each data point will be designated with a unique number associated with the facility and its grid 
location. All geophysical surveys will be conducted according to EIP 1.6, "Surveying" (BHI 1994a). 
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1 Ground-penetrating radar surveys will generate a continuous profile of shallow subsurface features by 
2 transmitting and then receiving reflected high-frequency radio waves. The ground-penetrating radar 
3 may also be used to detect buried objects and voids and to delineate the limits of disturbed ground. 
4 
5 If needed, an electromagnetic survey may be utilized to provide supporting evidence of ditch and 
6 pipeline boundaries. An electromagnetic survey will use a transmitter coil to induce eddy currents in 
7 the subsurface. The eddy currents generate a secondary electromagnetic field that is measured with a 
8 receiver coil. The intensity of these currents is a function of ground conductivity. 
9 

10 Ground-penetrating radar and electromagnetic induction surveys were performed at the 216-B-3-1 and 
11 216-B-3-2 Ditches in 1994 with nonconclusive results (WHC 1994). Other surface geophysical 
12 surveys are not planned in the operable unit at this time. However, surface geophysical surveys may 
13 be needed to confirm geodetic surveys for the pipeline integrity assessment. 
14 
15 5.1.4.4 Cone Penetrometer Surveys. A subsurface radiation survey (cone penetrometer survey) of 
16 the vadose zone ( < 50-ft depth) is planned for the area near the head end of the 216-B-63 Trench and 
17 216-B-2-l, 216-B-2-2, and 216-B-2-3 Ditches and potentially for other areas. The purpose of the 
18 survey will be to locate the highest concentrations of radioactive contamination within the vadose zone 
19 under these units . The locations of the borehole and test pi't sampling sites will then be optimized 
20 based on the results of the cone penetrometer survey. Temporary access will be created by hollow 
21 probe rods pushed into the vadose zone using a truck-mounted cone penetrometer rig. The vadose 
22 zone surrounding the probe hole will be logged for contamination by lowering a slim-tool cesium-
23 iodide detector into the rod. Depth, thickness, and intensity of the contaminant concentration will be 
24 recorded by instrumentation located at the surface. After the probe holes have been logged, the probe 
25 rods will be removed and decontaminated, and the holes will be abandoned and backfilled to comply 
26 with WAC 173-160. All cone penetrometer work will be conducted in accordance with EIP 5.0, 
27 "Cone Penetrometer" (BHI 1994a). 
28 
29 5.1.4.5 Source Area Boreholes. Eight boreholes [three to groundwater, five to 15 m (50 ft)] will be 
30 made during the 200-BP-11 Operable Unit field investigations (Table 5-6). Additional shallow 
31 boreholes may be required if conditions prevent the use of test pits and/or auger hole sampling, e.g., 
32 radiation may be too high for a test pit, or a test pit/auger hole may teach its maximum depth and 
33 still be in contaminated soil. Criteria for the sampling locations and frequencies within boreholes are 
34 provided in Section 5.1.3.2. 
35 
36 5.1.4.5.1 Borehole Drilling. The boreholes will be sited to avoid buried obstructions and, if 
37 hot spots persist, in areas that appear most contaminated. Before drilling commences, an offsite 
38 utility check will be performed. In all cases, drilling will also be preceded by a surface radiation 
39 survey of the area and, at some locations (Table 5-1), surface geophysics and/or cone penetrometer 
40 surveys. If a boring encounters contamination at such high levels that it cannot be continued as 
41 determined by health physics personnel, it should be abandoned according to the procedures outlined 
42 in Ell 6.10, "Decommissioning Wells" (WHC 1988), and a new boring located per the direction of 
43 the operable unit task lead and field team leader. 
44 
45 The drilling technique used on the boreholes will be the cable-tool method or other acceptable drilling 
46 technique. Drilling operations will be conducted according to BHI-SPEC-00008, Technical 
47 Specification for Environmental Drilling Services (BHI 1994d), and EIP 6.2, "Field Decontamination" 
(8 (BHI 1994a). A short drive barrel sampler [0.6 m (2 ft) maximum length] will be used to remove 
(9 soils (slough and/or undisturbed material) from the borehole between sampling intervals . Hard-tool 
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drilling will be initiated only as a last resort when drilling conditions are not conducive to the use of 
the drive barrel. The decision to drill with the hard tool will be made by the drilling field team 
leader only after consultation with the field geologist and/or the project coordinator. 

As drilling proceeds, the field geologist will be responsible for completing the borehole geologic log. 
The borehole geologic log will be completed according to EIP 7.0, "Geologic Logging" (BHI 1994a). 
The geologic log will contain sample type and depth, lithologic description, and any other geologic 
information the field geologist believes is pertinent to the characterization of the subsurface 
stratigraphy. 

If perched water is encountered in a boring, a perched water well will be installed that is screened 
against the water-bearing interval. Any of the five 15-m (50-ft) boreholes that do not encounter 
perched water will be abandoned. The three boreholes to groundwater will also be abandoned unless 
it is assessed for use as a groundwater monitoring well. Holes will be abandoned according to the 
procedures outlined in Ell 6.10, "Decommissioning Wells" (WHC 1988). Perched water wells will 
be installed after the boreholes have been advanced to the proper depth. The design and specification 
of these wells will be according to the information presented in BHI-SPEC-00008 (BHI 1994d). In 
general, the wells will be constructed of 0.1-m- (4-in.) inner diameter 304 stainless steel, joint
threaded casing, and wire-wrapped well screen. The screen slot and pack sand size will be 
determined from the results of sieve analyses in the screened interval . The wells will be installed in 
accordance with BHI-SPEC-00008 (BHI 1994d). 

5.1.4.5.2 Borehole Sampling. Chemical/radiological, physical, and archive samples will be 
collected from each borehole. The split-spoon sampler will be the primary device for collecting these 
samples . All split-spoon sampling depths will be recorded to the nearest 0.025 m (0.10 of a foot) . 
All depths will be recorded to the nearest 0.025 m (0.10 of a foot). The chemical/radiological, 
physical, and archive sampling intervals are unit- and depth-specific and are described along •with the 
individual boreholes in Section 5.1.3.2. The sampling intervals are approximate depths only and may 
be modified at the discretion of the onsite geologist based on observed lithoJogic changes and/or hot 
spots . If perched water is encountered in a boring, the sampling interval should be modified such that 
at least one chemical/radiological and physical sample is collected in the saturated zone. Sample 
intervals may be extended by driving the split-spoon sampler a second time if an insufficient sample 
volume is collected during the first attempt. 

All samples and cuttings will be field screened for evidence of volatile organics and radionuclides per 
Section 5,1.4.1. The action level for radionuclide and volatile organic screening is twice background 
and 5 ppm, respectively (Section 5.1.4.1). These action levels will typically trigger a readiness for 
sampling. 

l 

Chemical/radiological samples will be collected in accordance with EIP 4.0, "Soil and Sediment 
Sampling" (BHI 1994a). Sample container types, preservation requirements, and special handling 
requirements are also defined in EIP 4.0. Sample Management may require the use of sample 
authorization forms to further define their requirements . Chemical/radiological samples will be 
collected with a split-spoon sampler with stainless steel liners. To ensure that the sample is not 
compressed, drilling personnel will not overdrive the sampling device. The split-spoon and liners will 
be decontaminated before use according to Ell 5.5, "Laboratory Cleaning of RCRA/CERCLA 
Sampling Equipment" (WHC 1988). Prior to sampling, slough in the borehole will be removed to the 
greatest extent possible. Sampling personnel will preserve the samples in accordance with the EPA 
guidelines set forth in Test Methods for Evaluating Solid Wastes (EPA 1994b). All 

5-16 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
~4 
'.5 

..!6 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

8 
9 

9513337 .. 1361 
DOE/RL-93-74, Draft B 

chemical/radiological samples will be geologically logged by the field geologist. 
Chemical/radiological samples will be labeled with the appropriate Hanford Environmental 
Information System (HEIS) number to accommodate sample tracking and data entry into the HEIS 
system. Quality assurance requirements are discussed in Appendix E. 

Physical samples will be collected from boreholes. only and by the same procedures as for 
chemical/radiological samples. All of the physical samples will undergo a Type A set of physical 
analyses, but a sample from each major lithology (as determined by the field geologist) will also 
undergo a Type B set of physical analyses. Both suites of physical analyses are described in 
Section 5.1.5.2. 

The samples must be collected and transported in a manner that preserves the original moisture 
content and soil structure. Type A samples will be collected in sample sleeves. Samples for moisture 
content will be collected in moisture tins or mason jars. Every effort should be made to maintain the 
sample in the sleeve in an undisturbed state, and the sleeve must be as full as possible. 

Portions of physical samples that have been unconditionally radiologically released will be sent to an 
existing storage facility to be archived. Radiologically contaminated samples will be sent to a long
term storage facility if one is available. If no long-term storage facility is available for radiologically 
contaminated samples, no contaminated samples will be taken for archive. The unconditionally 
radiologically released samples will be archived according to Ell 5.7A, "Hanford Geotechnical 
Sample Library Control" (WHC 1988). 

5.1.4.5.3 Borehole Analytical Priorities . Physical and chemical/radiological samples are 
generally grouped together so that the two sets of data may be compared. Chemical/radiological 
samples will always take precedence over physical samples, which take precedence over archive 
samples. Additionally, if there is insufficient sample size, the priority for sample analyses is as 
follows : 

RCRA Past-Practice 
and TSO units 
Radiomiclides 
Metals 
Semivolatile organics analysis 
Volatile organics analysis 
General chemistry 
Physical 

Perched Water 
Radionuclides 
Metals 
Volatile organics analysis 
Semivolatile organics analysis 
General chemistry 
Physical 

Note that these priorities are the same for both RCRA past-practice and RCRA TSO waste 
management units . 

5.1.4.6 Backhoe Test Pits and Auger Hole. Backhoe test pits are planned at all waste management 
units in the 200-BP-' l l Operable Unit, except the 216-E-28 Contingency Pond, 216-B-3B and 
216,.B-3C Expansion Ponds, and Unplanned Releases UN-200-E14 and UN-200E-92. Auger holes 
will be used instead of the test pits if high radiation or other health- and safety-related conditions 
warrant. The depth of these test pits/auger holes is planned to be 6 m (20 ft) below the 
pond/ditch/trench bottoms (sediments). Fill material (stabilization soil) is anticipated to be 3 m (10 ft) 
deep, making the total depth of a test pit about 9 m (30 ft) . The maximum depth that can be reached 
in a test pit is generally about 12 m (39 ft) . 
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1 The excavation field work for test pits will be conducted using a crawler-mounted backhoe on a full 
2 revolving base or other appropriate equipment. The excavations will be in locations depicted on 
3 Plate 2 and discussed in Section 5.1.3.2. 
4 
5 An area designed specifically for taking samples from the backhoe bucket will be designated at least 
6 9 m (30 ft) away from the excavation pit within reach of the bucket. Samples will be collected from 
7 the backhoe bucket using hand tools· and standard soil sampling techniques identified in EIP 4.0, "Soil 
8 and Sediment Sampling, Appendix I Test Pit/Trench Sampling" (BHI 1994a). Samples will be logged 
9 by a geologist. After the test pit has been completed, it will be backfilled with the excavated 

10 material . This action will require regulator approval and will be discussed in more detail in 
11 descriptions of work. Such approval has been granted at other Hanford Site study areas in the past. 
12 
13 5.1.4. 7 Subsurface Geophysics. Subsurface borehole geophysical logging will be run in the new 
14 boreholes as each casing string reaches its maximum depth to provide an in situ spectral analysis. 
15 Boreholes will be logged according to subcontractor procedure and reported to the ERC. A 
16 description of the typical equipment configuration, calibration, and acquisition parameters for this 
17 technique is presented in the QAPjP (Appendix E) . 
18 
19 Spectral gamma logs (RLS) will also be performed on the following seven existing monitoring wells: 
20 
21 
22 
23 
24 
25 
26 
27 
28 

• 
• 
• 
• 
• 
• 
• 

299-E25-35 
299-E27-18 
299-E33-37 
299-E34-8 
699-43-42 
699-43-45 
699-44-43B. 

29 These wells were selected for logging because they are located within or adjacent to waste 
30 management units associated within the 200-BP-11 Operable Unit. Although most groundwater 
31 monitoring wells in the operable unit have been logged for gross gamma, only one well (699-40-40B) 
32 was logged for specific activities with the spectral gamma method. No anthropogenic radionuclides 
33 were detected (WHC 1991c). If analysis of data from these seven wells indicate that spectral gamma 
34 logging provides useful information, a second round of spectral logging may be instituted. The extent 
35 of the second round of spectral logging will be assessed and scheduled after evaluation of the initial 
36 loggings. Data from these existing wells may also be used to refine the sampling intervals at nearby 
37 proposed wells . 
38 
39 Gamma-gamma and neutron-epithermal-neutron logs will also be run if the technology is available at 
40 the time of the field work. These two techniques can give valuable information on the stratigraphy 
41 and water content of the units adjacent to the borehole. 
42 
43 5.1.4.8 Surface Soil Sampling. Surface soil samples may be collected at the waste management 
44 units indicated in Table 5-6. The actual number and locations of samples collected at the waste 
45 management units will depend on the results of surface radiation surveys (Section 5.1.3.1). Samples 
46 will be collected from the most contaminated areas exceeding action levels (twice background) as 
4 7 identified by the radiation surveys. If two or more separate and distinct contaminated areas are 
48 identified during a given survey, more than one sample may be collected. At waste management units 
49 that have been surface stabilized, samples should not be collected unless radionuclide contamination is 
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1 indicated above action levels by surface radiation surveys. At waste management units that have not 
2 been surface stabilized (216-B-3A Expansion Pond only), at least one sample should be collected even 
3 if the surface radiation survey does not identify contamination. Such a sample should be collected at 
4 the approximate center of the unit. If contamination is detected, the determination of the sampling 
5 locations should be made during the surface radiation surveys and is described in more detail in 
6 Section 5.1.3.1. 
7 
8 Samples will be collected with a stainless-steel shovel. Surface soil samples will be collected 
9 according to EIP 4.0, "Soil and Sediment Sampling" (BHI 1994a). The analyses that each sample 

10 will undergo are described further in Section 5 .1.5. Each sample will be sent to the appropriate 
11 controlled facility (i.e., 222-S Laboratory) for classifications before being sent to a laboratory for 
12 analysis. Quality assurance requirements are discussed in Appendix E. 
13 
14 5.1.4.9 Pond and Ditch Bottom (Sediment) Sampling. Sampling of the 216-B-3-3 Ditch, 
15 216-B-3 Main Pond, and expansion pond bottoms was performed during Phase 1 and 2 activities in 
16 support of the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1994a). The results of these 
17 sampling events are summarized in Section 3 .1 and more completely in Appendices C, D, and E of 
18 the 216-B-3 Expansion Pond Closure Plan (DOE-RL 1994a). Currently, surface water remains only 
19 in the 216-B-3C Expansion Pond, and only the "bottoms" of the 216-B-3A and 216-B-3B Expansion 
20 Ponds are exposed. Therefore, since the expansion ponds are being clean closed, no direct pond and 
21 ditch bottom sampling will occur in the operable unit. However, the buried pond and ditch bottoms 
22 (sediments) will be sampled in conjunction with borehole, test pit, and auger hole sampling. 
23 
24 5.1.4.10 Perched Water Sampling. If perched water is encountered in sufficient quantity during 
25 borehole drilling, a well will be installed in the perched water zone and the perched water sampled. 
26 Perched water sampling will be conducted according to the protocols listed in EIP 4 .1, "Groundwater 
27 Sampling" (BHI 1994a). Temperature, pH, turbidity, and electrical conductivity will be monitored 
28 during the purging of each well. Turbidity is normally not required per EIP 4.1, but will be required 
29 to evaluate if the perched water is derived from the aquifer. Wells will be purged until a minimum of 
30 three well and sand pack pore space volumes have been removed, all parameters have stabilized, or 
31 the well is dry. Purged groundwater will be collected and disposed as described in EIP 1.11, 
32 "Purgewater Management" (BHI 1994a). Normally, one perched water sample will be taken. 
33 However, for inorganics, two samples will be collected per well instead of one; one will be 
34 unfiltered, and a second will be filtered through a 0.45-micron filter onsite before being bottled and 
35 preserved. Only an unfiltered sample will be required for organic analyses. Samples will be labeled 
36 . with the well designation, an indication of the filtration, and the date of collection. 
37 
38 Perched water level measurements will be taken monthly and before the wells are purged and 
39 sampled. These data will be used to evaluate water level fluctuations and establish horizontal perched 
40 water gradients. The vertical gradients within the perched water zone will not be studied. Horizontal 
41 gradients will be measured if possible. These data will also be used to determine the amount of water 
42 that needs to be purged from each well before it is sampled. All measurements will be conducted 
43 according to EIP 7.1, "Aquifer Testing" (BHI 1994a). 
44 
45 5.1.4.11 Air Sampling. Five permanent air samplers (see Plate 1) currently managed by WHC will 
46 be utilized for the 200-BP-11 air sampling program. The air samples are collected by drawing 
47 ambient air through a 47-mm (2 in.) open-face filter at a flowrate of 0.056 m3/min (2 ft3/min) about 
-8 1 m (3 ft) above the ground. Throughout the 200 Areas, air samplers are operated -0n a continuous 
-9 basis. Sample filters are exchanged weekly, held 1 week to allow for decay of short-lived natural 
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1 radioactivity, and sent for initial laboratory analyses of gross alpha and beta activity. After the initial 
2 analysis, the filters are stored until the end of the calendar quarter, at which time they are composited 
3 by sample location (or deemed as appropriate according to the annual reports) and sent for laboratory 
4 analyses of specific radionuclides . In 1994, the radionuclides reported were beryllium-7, cerium/ 
5 praseodymium-144, cobalt-60, cesium-134, cesium-137, europium-154, europium-155, potassium-40, 
6 plutonium-238, plutonium-239/240, ruthemum-106, antimony-125, strontium-90, uranium-234, 
7 uranium-235, uranium-238, zinc-65, and zirconium/niobium-95. Compositing of the filters by sample 
8 location provides a larger sample size and thus a more accurate measurement of the concentration of 
9 airborne radionuclides resulting from operations in the 200 Areas. The most recent yearly composite 

10 analysis of air filters from the permanent air monitoring stations from the 200-BP-ll Operable Unit 
11 area will be used as the baseline for the air sampling program. 
12 
13 Portable air monitors will maintain the same protocols and procedures as the permanent air monitors, 
14 except final compositing of the samples will occur prior to relocating the samplers, with analyses to 
15 be performed as soon as possible thereafter. 
16 
17 If further air monitoring is required for personal health and safety, the monitoring equipment 
18 procedures and protocols will be specified or referenced in future safety documentation (e.g., Safety 
19 Analysis Documents and Hazardous Waste Operations Plans). 
20 
21 S.1.4.12 Pipeline Integrity Assessment. The major pipelines of interest for this assessment are 
22 about 800 m (2,600. ft) of the PUREX cooling water line and about 300 m (990 ft) of pipeline that 
23 used to convey process waste between the 241-BY and 241-C Tank Farms (Plate 2). All other 
24 pipelines are relatively short and isolated, or active and transport only clean water. A surface 
25 radiation survey will be run over the top of and 5 m (17 ft) to each side of the pipelines. The width 
26 of the survey will be increased if contamination is noted on the survey boundaries. The surface 
27 radiation survey will be conducted with USRADS or MSCM-11. The radiation survey will be 
28 conducted according to the protocols described in Section 5.1.4.2. If radioactivity is encountered, 
29 surface soil samples may be collected from the most contaminated areas . 
30 
31 Camera and radiation surveys will be performed inside of the inactive portion of the pipelines, unless 
32 determined technically or economically unfeasible. The emphasis of these surveys will be to identify 
33 major leak points in the lines, attempt to correlate leak points to surface contamination, and aid in the 
34 selection of potential test pit locations. 
35 
36 Depending on the extent of contamination, test pits (or auger hole) may be excavated along the most 
37 significant leak points identified by the previous surveys. However, test pits are not anticipated 
38 around the pipelines. If a test pit is utilized, the test pit(s) will be dug to a depth of 
39 approximately 6 m (20 ft), and between one and three samples may be collected from each pit. The 
40 excavation and sampling procedures for the test pits are the same as those described in 
41 Section 5.1.4.6 .. 
42 
43 S.1.4.13 Sample Designation and Handling. Field logs will be maintained to record all field 
44 observations and activities according to EIP 1.5, "Field Logbooks" (BHI 1994a). Samples for 
45 laboratory analysis are planned to be taken from 10 of the 15 waste management units and potentially 
46 along 1 pipeline within the 200-BP:.ll Operable Unit as indicated in Tables 5-2 and 5-6. These 
47 samples will be placed in appropriate containers and properly preserved. All samples for laboratory 
48 · analysis will be transported under chain of custody in accordance with EIP 3.0, "Chain of Custody" 
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(BHI 1994a), and EIP 3.1, "Sample Packaging and Shipping" (BHI 1994a). The analysis of the soil 
and source samples will include determination of radiological, chemical, and physical characteristics. 

The HEIS is used to track the sample and laboratory data obtained during these investigations. Each 
sample will be identified and labeled with a unique HEIS sample number in the field . The HEIS 
numbers will be assigned in the field according to EIP 2.0, "Sample Event Coordination" 
(BHI 1994a). The sample location and corresponding HEIS numbers will be documented in the field 
logbook. 

5.1.4.14 Decontamination Equipment and Procedures. Decontamination procedures have been 
established for the Hanford Site by BHI and are provided in the Environmental Investigations 
Procedures (BHI 1994a), which includes decontamination requirements and specific methods for 
radiological and nonradiological contamination. EIP 6.2, "Field Decontamination" (BHI 1994a), 
establishes methods for cleaning and/or decontaminating tools and equipment used in site 
characterization and monitoring activities . Equipment that is used to collect samples for physical 
testing is cleaned in accordance with EIP 6.2 . 

• 

Equipment decontamination will occur in conjunction with most of the sampling activities planned at 
the 200-BP-11 Operable Unit. The methods will generally consist of washing or steam cleaning with 
a detergent/water or other decontamination solution. Field decontamination of drilling equipment, 
where applicable, shall be performed within impoundments in the decontamination zone to ensure that 
all wash liquids are captured. All wash liquids used for decontamination purposes must be properly 
disposed of according to applicable state/federal regulations. Drilling and backhoe equipment will be 
decontaminated before use on another borehole as required to ensure the safety of personnel and 
prevent cross-contamination of samples. 

5.1.4.15 Investigation Derived Waste. Investigation derived waste generated by field investigation 
activities will be managed according to Section 8.0 of BHI-FS-01, Field Support Administration 
(BHI 1995c), or as agreed upon by the cognizant regulators (DOE, EPA, Ecology) . If investigation 
derived waste is managed according to BHI (1995c), the following exception to the procedure applies : 
because of excessive turnaround times between sample submittal to the laboratories and receipt of 
sample analysis, if the 90-day clock (waste generation to disposal) is determined by the cognizant 
regulators to be appropriate for the RFI/CMS, the clock will not begin until generator receipt of the 
sample analyses results used for waste designation purposes. The samples collected for the facility 
investigation study will be sufficient for waste designation and waste management unit 
characterization. 

5.1.4.16 Geodetic Surveys. Geodetic surveys will apply to almost all the tasks required to complete 
the operable unit characterization and will occur at most of the waste management units within ·the 
operable unit (see Table 5-6). Surveys are to be completed by a licensed surveyor, registered in 
Washington State. Surveyors will be accompanied, at least initially, by the field team leader (or 
designee) to familiarize the surveyors with specific locations . At least two controls will be referenced 
to a National Geodetic Survey datum obtained from a permanent benchmark. The North American 
Datum (NAO) 1983 (Lambert Projection) will be used for horizontal control, and the North American 
Vertical Datum (NAVO) will be used for vertical control. 
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Horizontal (x,y coordinates) locations of surface soil samples and the comers of surface geophysical 
surveys, and surface radiation surveys will be professionally surveyed. Horizontal and vertical 
locations (x, y, z coordinates) will also be professionally surveyed for those soil boreholes that have a 
well screen installed. Abandoned boreholes, test pits, and auger holes will also be surveyed. 

5.1.5 Laboratory Analysis 

Surface soil samples, vadose zone soil samples (from boreholes, test pits, and auger holes), and 
perched water samples will be sent for chemical/radiological analysis. Air monitoring samples 
collected from the air samplers are controlled under a separate program and are typically analyzed for 
cesium-60, strontium-90, plutonium-238, plutonium-239, plutonium-240, uranium, gross alpha, and 
gross beta. Only borehole soil samples will be sent to the laboratory for physical analyses . Table 5-7 
summarizes the types of samples that will be collected from each of the waste management units and 
the general chemical/radiological analyses . The analyses are described in greater detail in 
Sections 5.1.5.1 and 5.1.5.2. 

5.1.5.1 Chemical/Radiological Analyses. Table 5-7 lists the contaminants of concern for the 
200-BP-11 Operable Unit, practical quantitation limits (nonradioactive) and minimum detection limits 
(radioactive), and the suggested analytical method. For some of the analytes, the contract laboratory 
may have to use a different analytical method than the suggested one, which is acceptable as long as 
the alternate method is approved by Ecology and EPA. For radionuclide analyses, laboratory-specific 
methods based on standard industry methodologies, reviewed and accepted by BHI personnel, will be 
utilized. However, these laboratory-specific methodologies must coincide with the analytical 
technology (e.g., gamma spectrometry) specified in Table 5-7 to ensure fulfillment of DQOs 
(Appendix D). 

If an insufficient sample exists to perform all of the analyses, the analyses must be prioritized in the 
order they are listed on the table (Table 5-7, footnotes b,e). The concentrations of many of the 
radionuclide contaminants of concern (Table 3-2) will be calculated from parent or daughter 
relationships. The radionuclides whose concentrations will be calculated in this way are listed in 
Table 3-2 and in footnote a of Table 5-7. 

For the following reasons , the list of contaminants of concern may be modified for some samples. 

(1) Surface soil samples will not be analyzed for volatile organics. These compounds are unlikely 
to persist in near-surface conditions. 

(2) To facilitate Ecology's concerns regarding known and suspect contamination (Section 3.1), all 
samples will be analyzed for a "modified" 40 CFR 264 Appendix IX groundwater monitoring 
list. The modified Appendix IX list is defined as the Appendix IX analytes minus 
phosphorous pesticides (method 8140), herbicides (method 8150), dioxins (method 8280), and 
nonhalogenated volatile organics (method 8015). 

(3) Perched water samples will be analyzed for the contaminants of concern listed in Table 5-7, 
the Modified Appendix IX list, and three additional analytes : fluoride, carbon-14, and 
tritium. In addition, each water sample will undergo radionuclide and inorganic analyses on 
both filtered and unfiltered samples. 

5-22 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

5 
_6 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
·g 

9513337.1364 
DOE/RL-93-74, Draft B 

5.1.5.2 Physical Property Analyses. Samples will be collected from boreholes and/or test pits to 
analyze physical properties in support of computer modeling and calculations of contaminant 
transport. The specific locations for soil sampling for physical soil properties will be further 
developed in descriptions of work. For the purpose of this work/closure plan, physical properties are 
defined as the environmental and soil properties needed to evaluate the "physics." of contaminant 
transport, which include pH, moisture content, calcium carbonate content, organic carbon content, 
and mineralogy. Samples for physical analyses will be divided into two suites: Type A and Type B. 
Type A analyses will be performed on all samples from the boreholes and involve a limited number 
of analyses. Type B analyses will be collected from each major lithology (field geologist's decision) 
within the borehole and require a comprehensive set of analyses. The samples will be analyzed using 
American Society for Testing and Materials methods, Soil Science Society of America Standards, 
and/or DOE approved procedures such as WHC-IP-0635, Geotechnical Engineering Procedures 
Manual (WHC 1991a). 

The following physical analyses will be run on Type A samples: 

• Particle density 
• Particle size distribution 
• Bulk density 
• Moisture content 
• pH 
• Calcium carbonate content. 

The following physical analyses will be run on Type B samples: 

• The six Type A analyses listed above 
• Saturated hydraulic conductivity 
• Unsaturated hydraulic conductivity 
• Matric potential and soil moisture retention curves (for unsaturated samples only) 
• Cation exchange capacity 
• Organic _carbon content 
• If possible, Eh (soil oxidation/reduction potential) 
• Mineralogy. 

5.1.6 Data Evaluation (Task 7) 

Data generated during the facility investigation will be integrated, evaluated, and coordinated with 
other corrective measure activities. The results of certain field activities will be evaluated 
immediately because they will influence the later facility investigation activities . These include data 
from surface radiological , surface geophysics , subsurface geophysics , cone penetrometer, and pipeline 
camera surveys. Data from other facility investigation activities will undergo an initial review as they 
become available. All information generated during the facility investigation will be integrated and 
evaluated for the facility investigation report. An important part of this review will be the 
comparison of analytical results with risk-based cleanup standards. The results of these evaluations 
will be provided in Volume 2 of this document. 
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5.1.7 Risk-Based Cleanup Standards (Task 8) 

For RCRA past-practice units , the field investigation premise is that it is not necessary in most cases 
to extensively characterize a site before cleanup decisions can be made. However, RCRA TSO units 
tend toward a more extensive site characterization to justify final corrective measure decisions . Also, 
RCRA TSO and RCRA past-practice investigations do not currently implement risk assessments in 
their corrective action logic. Instead, risk-based cleanup standards are utilized to support corrective 
measure decisions. The risk-based cleanup standards for the 200-BP-11 Operable Unit RFI/CMS are 
provided in Appendix D (DQO Agreements) . 

5.1.8 Identification of Potential Action-, Contaminant-, and Location-Specific 
Corrective Measure Requirements (Task 9) 

·. 
The formulation of operable unit-specific CMRs is an ongoing process throughout the operable unit 
facility investigation and CMS. CMRs were identified (as ARARs) in the B Plant AAMS Report 
(DOE-RL 1993b) and are summarized in Section 3.4. In addition, potential CMRs for the 200 East 
Area are currently being developed. Following the evaluation of analytical data under Task 7, 
potential contaminant-specific and location-specific CMRs will be reviewed based on the new 
knowledge of contamination at the site and the site setting. Once the potential CMRs for the 
200-BP-11 Operable Unit have been properly identified, EPA and Ecology will be asked to verify the 
potential action-, contaminant-, and location-specific CMRs. 

5.1.9 Facility Investigation Report (Task 10) 

An interim facility investigation report will be prepared upon completion of the field investigation 
(i.e., sampling, analysis , and evaluation). This report will consist of a preliminary summary of the 
characterization activities described in Tasks 1 through 9 and will be provided in Volume 2 of this 
document. Information pertinent to the operable unit conceptual model will be refined, as necessary . 
The report will include the results of source investigations; identify the nature and vertical extent of 
contamination at the liquid waste disposal facilities; identify the potential action-, contaminant-, and 
location-specific CMRs; and provide the comparison of analytical results to the risk-based cleanup 
standards . The report will include an assessment of the need for corrective measures at each site and 
will make recommendations on the corrective measures that should be implemented. 

5.2 CORRECTIVE MEASURE REQUIREMENTS 

Section 7 .5 of the Tri-Party Agreement (Ecology et al. 1994) states that "In accordance with Section 
121(d) of CERCLA, the DOE will comply with all ARARS when hazardous substances, pollutants , or 
contaminants are to remain onsite as part of remedial actions . These requirements include cleanup 
standards , standards of control , and other substantive environmental protection requirements and 
criteria for hazardous substances as specified under Federal or State laws and regulations. The parties 
intend that ARARs,. as appropriate, will apply at units being managed under the RCRA past-practice 
program at the Hanford Site to ensure continuity between the RCRA and CERCLA authorities ." 

Because RCRA corrective action does not specifically recognize ARARs , this work/closure plan 
employs the term Corrective Measure Requirements (CMRs). The strategy for the CMRs is that only 
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1 the applicable CMRs be employed. That is , the relevant and appropriate requirements are not 
2 applicable to RCRA corrective actions. The CMRs will focus on federal and state statutes and 
3 regulations . The B Plant AAMS Report (DOE-RL 1993b) provides the initial evaluation of the 
4 contaminant-, location-, and action-specific CMRs. 
5 
6 Contaminant-specific CMRs are usually health- or risk-based numerical values or methodologies that, 
7 when applied to unit-specific conditions, result in the establishment of numerical contaminant values 
8 that are generally recognized by the regulatory agencies as reasonable to protect human health and the 
9 environment. In the case of the 200-BP-11 Operable Unit, contaminant-specific CMRs address 

10 chemical constituents and/or radionuclides . The potential contaminant-specific CMRs that were 
11 evaluated for the 200-BP-11 Operable Unit are discussed in Section 6.2 of the B Plant AAMS Report 
12 (DOE-RL 1993b). 
13 
14 The potential location-specific CMRs that were evaluated for the 200-BP-11 Operable Unit are 
15 discussed in Section 6.3 of the B Plant AAMS Report (DOE-RL 1993b). The potential action-specific 
16 CMRs that were evaluated are discussed in Section 6.4 of the B Plant AAMS Report (DOE-RL 
17 1993b). 
18 
19 A full assessment of CMRs will be provided in Volume 3 of this document after the facility 
20 investigation has been completed and evaluated. 
21 
22 
23 5.3 CORRECTIVE MEASURES STUDY 
24 

5 Based on the Hanford Past-Practice Strategy (DOE-RL 1991a), as outlined in Chapter 1, several 
... 6 paths exist that lead to a CMS. The CMS will be conducted based on final EPA guidance for RCRA 
27 Corrective Action Plans (EPA 1994a) and/or other applicable guidance documents as depicted in the 
28 schedule (Chapter 6) . 
29 
30 As outlined in Chapter 1, candidate waste management units for ICMs have been selected. All the 
31 waste management units within the 200-BP-11 Operable Unit are ICM candidates except for the 
32 unplanned releases and the 216-E-28 Contingency Pond (which are remedial investigation candidates). 
33 The intent of this work/closure plan is to implement ICMs if needed and then proceed directly to the 
34 final corrective measures for the units . The data required to select corrective measures for the RCRA 
35 past-practice and RCRA TSO units within the 200-BP-11 Operable Unit will be gathered during the 
36 facility investigation. The data obtained from the facility investigation will then be used for 
37 identification, screening , and development of corrective measure alternatives. 
38 
39 The comprehensive strategy and development of the CMS will be provided in Volume 3 of this 
40 document as well as a proposed CMP. 
41 
42 
43 
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Table 5-1. Relationship Between Tasks and Field Activities. 

Surface Water 

Field Sampling Plan 
Source Geologic Vadose Zone Air 

Sediment 

Activities 
Characterization Investigation 

Investigation 
Investigation Investigation 

(Task 2) (Task 3) 
(Task 4) 

(Task 5) (Task 6) 

Primary Field Activities 

Surface Radiological X - - - -
Surveys 

Surface Geophysics X - - - -
Surveys 

Subsurface X X - X -
Geophysics 

Boreholes X X - X -
Test Pits X X - X -

Augers X X - X -
Surface Soil Sampling X - - - -

Surface Water X - X - -
Sediment Sampling 

Source Sampling X - - - -
Perched Water - - - X -
Sampling 

Air Monitoring - - - - X 

Pipeline Integrity X - - - -
Assessment 

Supporting Field Activities 

Geodesic Surveys X X X X X 

Cone Penetrometer X X X X 

Sample Designation X X X X X 

and Handling 

Decontamination X X X X X 

Waste Disposal X X X X X 

T5-1 



Field Activities (Subtask 2b) 
"'1 

Surface 
Surface Geophysics Location Radiological Test Pits and Augers 

Data 
Surveys (Section 

Surveys (Section Boreholes (Section 5.1.4.4) 
(Section 5.1.4.5) 

Compilation 5.1.4.2) 
5.1.4.3) 

and Review 

~ 
cD° 
V, 

I 
N 

(Subtask 2a) Estimated 
Estimated 

Estimated 

Waste Management Unit(s) Approximate Area 
Types/ Approximate Estimated Number of 

Total Depth 
Number of 

Area/Grid Spacing Total Depth Chemical Chemical 
Samples Samples 

'Tl (D. 

s: 
> 
$l 
<" 

216-B-3 Main Pond and Completed 14),7()() m1 -- 72.0 m (235 ft) 13 9.2 m (30 ft) 8 
Overflow Pond (1,524,6()() ft1) 18 .3 m (60 ft) 10 9.2 m (30 ft) 8 

-· --· 0 c:,, 

(Section 5.1.3.2.1) 9.2 m (30 ft) 8 > c:,, 

9.2 m (30 ft) 8 c:,, 
0 

9.2 m (30 ft) 8 

216-B-3-3 Ditch Completed 6,900 m1 -- 18.3 m (60 ft) 10 9.2 m (30 ft) 8 
(Section 5.1.3.2.1) (74,000 ft1) 9 .2 m (30 ft) 8 

9.2 m (30 ft) 8 

216-B-3-l and -3-2 Ditches, Completed 121 ,950 m1 GPR/122,000 m1/10 m 18.3 m (60 ft) 10 9.2 m (30 ft) 8 
and Overflow Pond (1 ,312,000 ft1) (147,000 ft2/33 ft) 18.3 m (60 ft) 10 9.2 m (30 ft) 8 
(Section 5 .1.3 .2.2) This includes the area 9.2 m (30 ft) 8 

between the ditches 

216-B-3A, -3B, and -3C Completed 247,0QO m1 -- - -- 9.2 m (30 ft) 8 
Expansion Ponds (2,657,2()() ft1) 

(") a· t, 

a 0 
tI1 

~ ~ j -· Er I 

en 1,0 

I 0 w 
I = -.J 

"'1 ~ 
I 

(") 
0 

(') 0 
I 

... ::r II) 

~ ::t> · 
II) t:D (") -(Section 5.1.3.2.3) 0 . 
"'1 -· 

216-B-63 Trench, and Completed 2,4()() m1 -- 72.0 m (235 ft) 13 9.2 m (30 ft) 8 
216-B-2- l, 216-B-2-2, and (25,782 ft2) 18.3 m (60 ft) 10 9.2 m (30 ft) 8 

; 
s· 
::, 

216-B-2-3 Ditches -"'1 
216-A-29 Ditch Completed 1,250 m1 -- 72.0 m (235 ft) 13 9.2 m (30 ft) 8 

(13 ,390 ft1) 

~ 

"'" N ._.., 
216-E-28 Contingency Pond Completed 49,8()() m1 -- -- -- -- --
(Section 5.1.3.2.4) (1,306,800 ft2) -c:,, 

::r 
0 

Unplanned Releases Completed -- -- -- -- - -- 0 -UN-200-E-14 & -92 - ..... 
(Section 5.1.3 .2.5) 0 ..... 
Pipeline(s) Completed 6,900 m1 GPR/6,900m1/10 m -- -- 1 3 

w ._.., 

(Section 5.1.3.3.3) (7 4 ,OOQ ft1) (74,0QO ft1/33 ft1) 



Laboratory Analysis Data 
Field Activities (Subtask 2b) Evaluation 

(Subtask 2c) (Subtask 2d) 

~ 

~ -CD 

Location Surface Soil Sediment 
Ul 
I 

N 

Subsurface Geophysics (Section 5.3.2.5) 
Sampling., Samplinghl 

(Section (Section Pipeline Integrity 
5.1.3.2) 5.1.3 .2) Assessment (Section 5.1.5) (Section 5 .1. 6) (Section 

Waste Management Estimated Estimated 5.1.3.3.3) 
Wells Estimated Depths Number of Number of Unit(s) Samples Samples 

'Tl -· CD -0. 

> ·....c 
Sl t..J-i -· -:::. t..N ... 'C.>,i -· 

216-B-3 Main Pond new 72.0 m (235 ft) 2 7 -- 65 soil Yes 
and Overflow Pond new 18.3 m (60 ft) (COC and modified 

CD (J,J 
Cll 

--...i 
~ • 

(Section 5.1.3.2.1) 699-43-42 67.1 m (220 ft) Appendix IX) 
699-43-45 62.5 m (205 ft) 

699-44-43B 54.9 m (180 ft) 

Cll 
0 (.Jll,.l 
0 i. 

o'-1 2. trJ 
216-B-3-3 Ditch new 18.3 m (60 ft) -- 4 -- 34 soil Yes 
(Section 5.1.3 .2.1) 699-43-45 62.5 m (205 ft) (COC and modified 

Appendix IX) 

216-B-3-l and new 18.3 m (60 ft) 4 4 -- 48 soil Yes 
216-B-3-2 Ditches new 18.3 m (60 ft) (COC and modified 
(Section 5.1.3 .2.2) Appendix IX) . 

216-B-3A, -3B, and 2 1 -- 10 (Radionuclides) Yes 
-3C Expansion Ponds , 
(Section 5.1.3.2.3) 

$3 ~ §: 
I 

Vl l,C) 
\.,.) 

0 I = -.J 
>"1 ~ 0 
CD 

(") t:, 
>"1 

[ ~ 
~ 0:, 
CD 
>"1 

_, 

216-B-63 Trench, and new 18.3 m (60 ft) 4 3 -- 43 Yes 
216-B-2-l, 216-B-2-2, new 72.0 m (235 ft) (COC and modified 

~ -· 0 = 
and 216-B-2-3 Ditches 299-E27-18 79.3 m (260 ft) Appendix IX) 

299-E33-37 79 .3 m (260 ft) 
299-E34-8 76.2 m (250 ft) 

-~ 
t 
:,,;-
N 

2r6-A-29 Ditch new 72.0 m (235 ft) 3 2 -- 24 (COC and modified Yes 
.,_, 

299-E25-35 85.4 m (280 ft) Appendix IX) -Cll 

216-E-28 Contingency -- -- -- -- - -- No 
Pond (Section 

R" 
CD ... 
N 

5.1.3.2.4) 0 ...... 
Unplanned Releases -- -- - -- -- -- No \.,.) .,_, 
UN-200-E-14 and -92 
(Section 5.1.3.2.4) 



Laboratory Analysis 
Field Activities (Subtask 2b) 

(Subtask 2c) 

Location Surface Soil Sediment Pipeline Integrity 
Subsurface Geophysics (Section Samplinga1 Samplingbl Assessment (Section 5 .1.5) 

5.3.2.5) (Section (Section (Section 
5.1.3.2) 5.1.3 .2) 5.1.3.3.3) 

Pipeline(s) - -- -- -- About 1,000 m --
(Section 5.1.3.3.3) of camera and 

surface radiation 
survey (inside 

pipe) 

aSurface samples are not planned in the operable unit, but may be taken if surface radiation surveys indicate elevated radioactivity. 
bSediment samples will be taken during borehole, test pit, and auger sampling . 
COC = potential contaminants of concern · 
GPR = ground-penetrating radar 

~ 

~ -0 
VI 
I 

N 

'Tl .... 
0 s: 
> (") -~: .... .... 
&1l 

> c-1> 
c-1> 
0 

Data 
Evaluation 

(Subtask 2d) 

(") ~- t, 

a 0 
trl 

~ ~ e: I 

(Section 5.1.6) Cl'.l '° I.;.) 
0 I c:: --.1 ,-; ~ (") 
0 

Yes () t, 
,-; ::,- P> 

~ ::i, 
P> tD (") .... 
0 
,-; · ..... 
~ o· 
::s 

,-... 
~ 
~ 
:,,;-
N .._,, 

,-... 
c-1> 
::,-
0 
0 .... 
t..,J 

0 ...., 
t..,J .._, 



Laboratory 
Field Activities (Subtask 3b) Analysis 

Location (Subtask 3c) 

Data 
Boreholes Test Pits and Augers Subsurface Geophysics Data Compilation 

and Review 
(Section 5 .1.3.2) (Section 5.1.3.2) (Section 5.1.4.6) Number/type of Evaluation 

(Subtask 3a) Physical (Subtask 3d) 
Estimated Estimated 

Waste Management Estimated number of Estimated Number of Analysis"' 

Unit(s) Depth Physical Depth Physical 
Wells Estimated Depth (Section 5 .1.5.2) 

Samples Samples 

--i 
~ -~ 
VI 

'° I w t .. rl -> t..N 
216-B-3 Main Pond Completed 72 .0 m (235 ft) 13 9 .2 m (30 ft) 8 new 72.0 m (235 ft) 23-Type A Yes 
and Overflow Pond 18.3 m (60 ft) 10 9 .2 m (30 ft) 8 new 18.3 m (60 ft) 6-Type B 
(Sec. 5.1.3.2. l) 9.2 m (30 ft) 8 699-43-42 67. l m (220 ft) 

9.2 m (30 ft) 8 699-43-45 62.5 m (205 ft) 

~ (.,N 

~: -c..,..i - '-.....J 
o· • Cl> 

9.2 m (30 ft) 8 699-44-43B 54.9 m (180 ft) 

216-B-3-3 Ditch Completed 18.3 m (60 ft) 10 9 .2 m (30 ft) -- new 18.3 m (60 ft) IO-Type A Yes 
(Sec. 5 .1.3.2. l) 9 .2 m (30 ft) - 699-43-45 62 .5 m (205 ft) 3-Type B 

9 .2 m (30 ft) --

216-B-3-l and -3-2 Completed 18.3 m (60 ft) 10 9 .2 m (30 ft) -- new 18.3 m (60 ft) 20-Type A Yes 
Ditches 18.3 m (60 ft) 10 9 .2 m (30 ft) -- new 18.3 m (60 ft) 3-Type B 
(Sec. 5.1.3 .2.3) 9 .2 m (30 ft) --

> t.>,j 
Cl> t:, O",., Cl> 
0 o co ~- tTJ ~ 

~ s. 
~ 

I 
l,C) e: w 
I 

--.J 
C) +>--

216-B-3A, -3B, and Completed -- -- 9 .2 m (30 ft) 8 0 Yes 
-3C Expansion Ponds 
(Sec. 5 .1.3.2.3) 

~ 
0 t:, 
0 '"1 

O'Q Po) 

c=;· ::ti 

216-B-63 Trench and Completed 72.0 m (235 ft) 13 9.2 m (30 ft) 8 new 72.0 m (235 ft) 23-Type A Yes 
216-B-2-l , -2, and 18.3 m (60 ft) 10 9.2 m (30 ft) 8 new 18.3 m (60 ft) 6-Type B 
-3 Ditches 299-E27-18 79.3 m (260 ft) 

e. ttl 

[ 
~ 

299-E33-37 79.3 m (260 ft) 
299-E34-8 76.2 m (250 ft) 

Cl> -(IQ. 
Po) -216-A-29 Ditch Completed 72.0 m (235 ft) 13 9.2 m (30 ft) 8 new 72.0 m (235 ft) 13-Type A Yes 

299-E25-35 85.4 m (280 ft) 3-Type B 
o· 
6l -216-E-28 Con- Completed -- -- -- -- -- -- -- Yes 

tingency Pond 
(Sec. 5.1.3.2.4) 

'""3 
~ 
:,,;-
w ._,, 

Unplanned Releases Completed -- -- -- -- -- -- -- Yes 
UN-200-E-14 and 
-92 (Sec. 5.1.3.2.5) 

3These activities are related to other tasks as well (see Table 5-1). 
bSee Secfion 5.1.5 .2 for descriptions of Type A and Type B physical samples. 



Field Activities (Subtask 5b) 
Location Data Test Pits and Augers Subsurface Geophysics 

Compilation Boreholes (Section 5.1.3 .2)"' 
(Section 5.l.3.2)a1 (Section 5.1.4.6)"' 

and Review 
(Subtask Estimated Estimated 

Waste Management Units 5a) Estimated number of Estimated number of 
Wells Estimated Depth . Depth Chemical Depth Chemical 

Samples Samples 

.., 
~ 
ii" 
VI 

~ 

> 
~ 
<" -· -ni" 

216-B-3 Main Pond and Completed 72.0 m (235 ft) 13 9.2 m (30 ft) 8 new 72 .0 m (2235ft) 
Overflow Pond 18.3 m (60 ft) 10 9.2 m (30 ft) 8 new 18.3 m (60 ft) 

r;, 

~ 
r;, 

(Section 5.1.3.2.1) 9.2 m (30 ft) 8 699-43-42 67 .1 m (220 ft) 0 
0 

9.2 m (30 ft) 8 699-43-45 62.5 m (205 ft) ~-
9.2 m (30 ft) 8 699-44-43B 54.9 m (180 ft) 2. 

-

216-B-3-3 Ditch Completed 18.3 m (60 ft) 10 9.2 m (30 ft) 8 new 18.3 m (60 ft) 
(Section 5.1.3.2.1) 9.2 m (30 ft) 8 699-43-45 62.5 m (205 ft) 

9.2 m (30 ft) 8 

216-B-3-l and -2 Ditches Completed 18.3 m (60 ft) 10 9.2 m (30 ft) 8 new 18.3 m (60 ft) 
(Section 5.1.3.2.2) 18.3 m (60 ft) 10 9.2 m (30 ft) 8 new 18.3 m (60 ft) 

9.2 m (30 ft) 8 

~ t, 
§: 0 

l:I1 
< ~ ~ 
O · I 

N \0 
0 w 

I 

N --.,I 

0 +>-

216-B-3A, -3B, and -3C Completed -- -- 9.2 m (30 ft) 8 
Expansion Ponds 
(Section 5.1.3.2.3) 

::, 
t, 0 

[ 
..; 
I>) 
::i, 

0 
0:1 r;, -216-B-63 Trench and Completed 72.0 m (235 ft) 13 9.2 m (30 ft) 8 new 72.0 m (235 ft) 

216-B-2-l, -2, and 18.3 (60 ft) 10 9.2 m (30 ft) 8 new 18.3 (60 ft) 
-3 Ditches 299-E27-18 79.3 m (260 ft) 

OQ. 
~ 
c5· 
6l 

299-E33-37 79.3 m (260 ft) 
299-E34-8 76.2 m (250 ft) 

,-... .., 
t 

216-A-29 Ditch Completed 18.3 (60 ft) 10 9.2 m (30 ft) 8 new 72.0 m (235 ft) 
:,,;-
VI 

299-E25-35 85.4 m (280 ft) 
.._, .. 

216-E-28 Contingency Completed -- -- -- -- -- --
Pond (Section 5.1.3.2.4) 

,-... 
r;, 

~ 
0 

Unplanned Releases Completed -- -- -- -- -- -- --UN-200-E-14 and -92 0 

(Section 5.1.3 .2.5) 
..., 
N .._, 



Field Activities Laboratory Analysis 
(Subtask Sb) (Subtask Sc) 

Potential 
Location Perched Water 

Sampling (Section 5 .1.5) 
(Section 
5.1.3.3) 

Estimated Estimated Number of 

Waste Management Units Wells Number of Chemical Analysesc1 
Physical 

Analysesb' 

216-B-3 Main Pond Overflow new 23 Type A 65 soil 
Pond (Section 5.1.3 .2 .1) new 6TypeB · (COC and modified 

Aooendix IX) 

216-B-3-3 Ditch new 10 Type A 34 soil 
(Section 5.1.3.2.1) 3 Type B (COC and modified 

Aooendix IX) 

216-B-3-1 and -2 Ditches new 20 Type A 48 soil 
(Section 5.1.3.2.2) new 3 Type B (COC and modified 

Appendix IX) 

216-B-3A, -3B, and -3C -- 0 10 (Radionuclides) 
Expansion Ponds 
(Section 5.1.3.2.3) 

216-B-63 Trench and 216-B-2-1 , new 23 Type A 43 
-2, and -3 Ditches new 6 Type B (COC and modified 

Aooendix IX) 

216-A-29 Ditch new 13 Type A 24 
3 Type B (COC and modified 

Appendix IX) 

216-E-28 Contingency Pond -- -- --
(Section 5.1.3.2.4) 

Unplanned Releases UN-200-E-14 -- -- --
and -92 (Section 5.1.3 .2.5) 

"' These activities are related to other tasks as well (see Table 5-1). 
bl See Section 5.1.5.2 for descriptions of Type A and Type B physical samples. 
c1 Additional chemical analyses will be required if perched water is encountered. 

COC = contaminants of concern 
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(Subtask 5d) 
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Table 5-5. Activities Associated with Air Investigations (Task 6). 

Field Activities 
(Subtask 6b) Laboratory Analysis 

Data Air Sampling (Section 5.1.4.10) 
Data Compilation (Section (Subtask 6c) 

Evaluation Air Samplers and Review 5.1.3.3) (Subtask 6d) (Subtask 6a) 
N-158 Estimated Number/Type of 
N-991"' Number of Chemical Analyses 
N-992"' Samples 
N-977 Five samples each 

(See Plate 2 for quarter for Co-90, locations) Completed Quarterly during Sr-137, Pu-238, Yes 
field activities Pu-239, Pu-240, u, 

gross beta, and gross 
alpha 

All locations Completed Daily during Gross beta, gross 
where borings or field activities alpha, and portable 

test pits are volatile organic Yes 
planned analyzer 

"' These air samples were deactivated in 1992, but can be easily reactivated by request. 
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Primary Field Activities 

Surface Surface Sub- Surface Waste Manage- Surface Perched Air 
ment Unit Radio- Geo- Bore- Test 

Augers" 
surface Soil Water 

Water Moni-
Geodetic 

logical physics holes Pits" Geo- SamP,lingb Sediment Surveys 
Sampling"' toring" 

Surveys Surveys physics Sampling" 

216-8 -3 Main X - 2 5 - X - - X X X 
Pond and 
Overflow Pond 

216-8-3-1 Ditch X X 2" 2 - X - - - X X 

216-8-3-2 Ditch X X - I -- - - -- - X X 

216-8-3-3 Ditch X - I" 3 -- X - -- - X X 

216-B-3A Pond X - - 1 - - - -- - X X 

216-8-38 Pond X - - - - - - - - - -
216-B-3C Pond X - - - - X - - - - -
216-B-{;3 X - 2 2 - X - - X X X 
Trench, and 
216-8-2-1, 216-
B-2-2, and 
216-8-2-3 
Ditches 

216-A-29 Ditch X - 1 1 - X - - X X X 

216-E-28 -- - - - -- - - - -- - -
Contingency 
Pond 

Unplanned - - - - -- - - - -- - -
Release 
UN-200-E-14 

Unplanned - - - - - - - - - - -
Release 
UN-200-E-92 

" Augers may be substituted for test pits . 
"' Surface samples are not planned but may be taken depending on surface radiation. 
" Surface water sediments were covered during stabilization activities, but will be taken during borehole, test pit, and auger sampling activities. 
"' Perched water sampling is assumed for only the deep boreholes to groundwater. 
" Air monitoring will be at permanent air monitoring stations and during field activities . 
" One borehole allocated to the 216-8-3-1 Ditch is located at the headwall of the 216-8-3-1 , -3-2, and -3-3 Ditches. 
" The borehole allocated to the 216-8-3-3 Ditch is located at the confluence of the 216-8-3-2 and -3-3 Ditches . 

• 

Supporting Field Activities 
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Investi-
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Desig-
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lion Waste 

Handling 
Disposal 
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Table 5-7. Analytical Methods for Target Analytes . (sheet 1 of 4) 

Practical quantitation 

Analytea Analytical technique/methodb 
limits (nonrad) or 

Comments 
minimum detection limits 

(radt 

METALS 

Arsenic GFAA/7060 0.3 

Barium ICP/6010 1 

Beryllium ICP/6010 1 

Bismuth ICP/6010 TBD 

Boron ICP/6010 10 

Cadmium ICP/6010 2 

Chromium-VI ICP/6010 2 

Copper ICP/6010 2 

Iron ICP/6010 10 

Lead ICP/6010 (or 7421) 10 (or 0.3) 

Manganese ICP/6010 1 

Mercury AA/7471 0.1 

Nickel ICP/6010 4 

Potassium ICP/6010 500 

Selenium GFAA/6010 (or 7740) 25 (or 0.3) 

Silver . ICP/6010 20 

Tin ICPn870 50 

Vanadium ICP/6010 2 

Zinc ICP/6010 2 

IONS 

Acetate Semi-VOA/8270 TBD Analyzed as a TIC 

Ammonia IC/350.2 30 
(ammonium) 

Cyanide Colorimetric/CLP 0 .8 
Metals/9()10 

Nitrate IC/300 and 353 6 

Nitrite IC/300 and 353 100 

Sulfate . IC/300 150 
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Table 5-7. Analytical Methods for Target Analytes. (sheet 2 of 4) 

Practical quantitation 

Analyte~ Analytical technique/methodb 
limits (nonrad) or 

Comments 
minimum detection limits 

(rad)c 

ORGANICS 

Acetone VON8240 10 

Butanol, 1- VON8240 TBD Analyzed as a TIC 

Butanone, 2- VON8240 10 
(MEK) 

Carbon VON8240 5 
Tetrachloride 

Chloroform VON8240 5 

Ethyl Ether VON8240 TBD Analyzed as a TIC 

Methylene Chloride VON8240 5 

Trichloroethane, VON8240 5 
1,1 ,1-

Trichloroethane, VOA/8240 5 
1,1,2-

Toluene VON8240 5 

Formaldehyde Semi-VON8270 TBD Analyzed as a TIC 

Kerosene Semi-VON8270 5,000 

PCBs Semi-VON8080 33 

Tributyl Phosphate Semi-VON8270 TBD 

Napthalene Semi-VON8270 660 Special calibration required 

RADIONUCLIDES 

Gross Alpha Gas Proportional -

Gross Beta Gas Proportional -

Cesium-137 Gamma Spectrometry/ 0.1 Measured by counting Ba-
D3649M 137m 

Cobalt-60 Gamma Spectrometry/ 0.05 
. D3649M 

Europium-152 Gamma Spectrometry/ 0.1 
D3649M 

Europium-154 Gamma Spectrometry/ 0.1 
D3649M 
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Table 5-7. Analytical Methods for Target Analytes. (sheet 3 of 4) · 

Practical quantitation 

Analytea Analytical technique/methodb 
limits (nonrad) or 

Comments 
minimum detection limits 

(rad)c 

RADIONUCLIDES (cont.) 

Europium-155 Gamma Spectrometry/ 0.1 
D3649M 

Uranium-235 (Pa- Gamma Spectrometry/ 1.0 Most samples measured by 
231) D3649M counting Pa-231 

Americium-241 Alpha Spectrometry/ Am-01 1.0 

Curium-244 Alpha Spectrometry /CJ07 .OM 1.0 May also use gamma 
spectrometry 

Neptunium-237 Alpha Spectrometry/CJ07 .OM 1.0 

Plutonium-238 Alpha Spectrometry/Pu-02 1.0 

Plutonium-239/240 Alpha Spectrometry/Pu-02 1.0 

Plutonium-241 Alpha Spectrometry/Pu-02 15.0 

Thorium-228 Alpha Spectrometry/ TBD 

Thorium-230 Alpha Spectrometry/ 1.0 

Thorium-232 Alpha Spectrometry/ 1.0 

Uranium-233/234 Alpha Spectrometry /U TBD Most U-233/234 samples 
counted by measuring Pa-
231m 

Uranium-235 Alpha Spectrometry/U 1.0 Most U-235 samples 
measured by counting Pa-231 

Uranium-236 Alpha Spectrometry/ TBD 

Uranium-238 Alpha Spectrometry /U TBD 

Iodine-129 Beta Counting/CJ02.0M 2.0 

Strontium-CJO (Y- Beta Counting/SR-02 1.0 
CJO) 

Technetium-99 Beta CountingffC-OlM 15 .0 Measured by counting Y-CJO 

Selenium-79 Beta Counting/ 5.0 

Samarium-151 Beta Counting/ TBD 
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Table 5-7. Analytical Methods for Target Analytes. (sheet 4 of 4) 

Analyte8 Analytical technique/methodb 

Practical quantitation 
limits (nonrad) or 

minimum detection limits 
(radf 

Additional Analytes for 
Water Samples Only 

Comments 

Fluoride IC/300 51 Water only 

Carbon-14 Liquid Scintillation/C-01 

Tritium (H-3) Liquid Scintillation/906.0 
rap 1te urnace tom1c sorpuon 

= Inductively Coupled Plasma 
= Atomic Adsorption 
= Volatile Organics Analysis 
= Tentatively Identified Compound 
= Ion Chromatography 
= Contract Laboratory Program 
= To be determined 

50 Water only 

400 Water only 

ICP 
AA 
VOA 
TIC 
IC 
CLP 
TBD 
M = method modified to include extraction from the solid medium; extraction method is matrix and 

laboratory specific 
"Prescribed Procedures for Measurement of Radioactivity in Drinking Water" (EPA 1980a) 
"Test Methods for Evaluating Solid Waste" (SW 846) Third Edition (EPA 1994b) 
"Methods for Chemical Analysis of Water and Waste" (EPA 1983b) 
"Radionuclide Method for the Determination of Uranium in Soil and Air" (EPA 1980b) 
"EML Procedures Manual• (DOE/EML 1990) 
"Eastern Environmental Radiation Facility RadioChemistry Procedures Manual" (EPA 1984) 
"High-Resolution Gamma-Ray Spectrometry of Water" (ASTM 1985) 

8see Chapter 3 for discussion on progeny isotopes whose concentrations may be derived from known parent 
concentrations. Radionuclides related to U-238 include Th-230, Bi-210, Bi-214, Po-214, and Po-218. Radionuclides related 
to U-235 include Th-231, Tl-207, Pb-211, Pb-214, and Bi-211. Nb-93m is related to Zr-93. Pu-241 concentrations are 
inferred from Pu~238, Pu-239, and Pu-240. The radionuclides listed in parentheses under the analyte column are measured 
as part of the analysis of the adjacent radionuclide. 

~ese analytical methods should be considered examples of possible analytical techniques to use. Individual 
laboratories may have other techniques developed for some analytes. Analytical priorities are discussed in Section 5.1.5. 

'1.rnits for metals are mg/kg (ppm), µg/L for ions, µg/kg (ppb) for organics, and pCi/g for radionuclides 

llnie uranium analyses will be conducted periodically to confirm the uranium concentrations calculated from the 
Pa-234m or Pa-231 analyses. Two samples from each boring and one sample from each test pit/auger will undergo this 
confirmatory analysis. No uranium analyses will be done on surface soil or sediment samples. 

cAnalytes that will be studied by beta counting are listed in the order that they should be analyzed (e.g., the Sr-90 
analysis should be made first, followed by the Tc-99 analysis). 
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6.0 200-BP-11 OPERABLE UNIT PROJECT SCHEDULE 

The schedule for the facility investigation activities described in Chapter 5 is shown in Figure 6-1. 
Also provided in the schedule, as discussed in Section 1.1.2, are completion dates and review cycles 
for Volumes 2, 3, and 4 of this work/closure plan. This schedule will serve as the baseline for the 
200-BP-11 Operable Unit RFI/CMS and will be utilized to measure the progress of this work/closure 
plan implementation. Note that the schedule shows no supplementary sampling efforts beyond those 
discussed in Chapter 5; therefore, if supplementary sampling is needed, the schedule may need to be 
revised. A formal change control process has been established in the Tri-Party Agreement Action 
Plan and will be used to modify milestones if necessary. Additional assumptions built into the 
operable unit schedule include: 

• Nonintrusive field activities may commence upon submittal of this work/closure plan to the 
DOE (Tri-Party Agreement, Figure 7-4) 

• Near-surface vadose zone sampling (e.g. , surface soil sampling, test pit sampling, and 
pipeline integrity assessment) of waste management units may commence 15 days after receipt 
of regulator comments (Tri-Party Agreement, Figure 7-4) 

• Test pit excavation, sampling, and backfilling will require four working days per pit 

• All remaining field activities (e.g., borehole sampling) may commence upon public approval 
of the work/closure plan (Tri-Party Agreement, Figure 7-4) 

• Borehole drilling and sampling will progress at 4.5 m/day (15 ft/day) 

• No treatability test will be required. 

The last volume of this document, the corrective measures design report (Volume 4), is not shown on 
the schedule because it is not part of a closure/postclosure plan. However, a schedule for 
preparation, review, and implementation of the corrective measures design report will be provided in 
the Hanford Facility RCRA Permit modification, if applicable. 
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I . Actlvtty . DUR ... . . Months ... . Description : : . ··· ··· . -1 r 1 i 2 r 3 ,. 4 I 5 ! 6 I 7 I· 8 I 11 : 10 11 · ·1 12 :1· 13 ; 14 ,. 15 I 16 I 17 ! 18 i 19 : 20 i 21 t· 22 I 23 ·1 24 : 25 I 26 · ' 27 28 I 29 I 30 31 " 32 ' 33 ., 34 I 35 ! 36 ' ' : 

WORK/CLOSURE PLAN PREPARATION ·-· · .. :·-:-.•: : : 

BHUDOE CONCURRENT REVIEW OF REVISED WORK PLAN 38 -, : 

DISPOSITION/INCORPORATION OF BHUDOE COMMENTS 24 ' 
__, : 

I ' : : 

l-1 : : 
PREPARE WORK/CLOSURE PLAN, DRAFT B. 31 • ' : : 

' : • : : : 

TRANSMIT WORK/CLOSURE PLAN DRAFT B. TO DOE-RL 1 7 : : : 
: : 

: 

' : 
DOE-RL DOCUMENT PROCESSINGfTURN-AROUNO 14 

I 

l . 
' ' ' : 

t 
: ' DOE-RL SUBMITS DRAFT B. TO REGULATORS FOR REVIEW 0 ' ' ' ' ' • TPA MILESTON: !A -2()-36 TPA COMMITMENT: MILESTONE M-20-36 0 : 

' 

' ' ' 
60-OAY REGULATOR REVIEW OF DRAFT B. 60 .J t¥6&i I ' : ' 

' I : 

' ' RECEIVE REG. COMNTS • • DISPOSITION. PREP REV. 0 60 ' 

• 
' ' ' 
' TRANSMITTAL OF REV. 0 TO DOE-RL 1 ' lif : 

' 
: 

DOE-RL TO SUBMIT REV. 0 TO REGULATORS 7 ' 6r : 

: ' . 
' : : 

30-OAY REGULATOR REVIEW OF REV. 0 30 : , ' ' 
' -
: ' ' REGULATORS PREPARE REV. 0 FOR PU BLIC REVIEW 15 .1YiJ ' ' : I ' : ' ' PUBLIC REVIEW/COMMENT PERIOD 30 JffllSJ '" : ' L : 

: : 

RESPONSE BY REGULATORS / FINALIZE WORK PLAN 30 : ' : ' : 
: 

! ' 
WORK PLAN APPROVAL 0 ' : 

i 
• 

' 
DOW PREPARATION _:-· 
PROJECT MANAGEMENT (TASK 1) 1,029" 

' PREPARE TEST PIT EXCAVATION DOW 60 ' I ' : 

' 
: ' : ' 

REGULA TOR REVIEW AN O COMMENT OF DOW 15 : !Ja7 ' 
I ' : : 

~ ' : : : 

INCORPORATE COMMENTS ANO REVISE DOW 15 
: ' : 
: : 

~ 
: 

' ' ' DOW APPROVED 0 : : ' 
' 
' ' ' ' 

PREPARE VAOOSE ZONE BOREHOLE DRILLING DOW 60 L ( : 
: ' ' : 

' ' ' : ' 
: REGULATOR REVIEW AND COMMENT OF DOW 15 /,J1l.l ' : ' 

' ' 

~ 
' ' ' ' ' : 

INCORPORATE COMMENTS ANO REVISE DOW 15 
: : ' : ' : 

I 
' ' 

' t ' : 
DOW APPROVED 0 I - - y • : : ' 

• ' : : : ' 

ProJKt Start 12DECM ~ ;:' Eo,ty • ., BP11 ShHt1 of 2 
I 

ProJKt Ani.h 210CT17 "'- T•n,g-Ba, 
BECHTEL HANFORD, INC. 

Figure 6-1. 200-BP-11 Operable Unit Schedule. 
Da!a Do<• 16MARt6 CrttlcaJ Acttvtty (sheet 1 of 2) 
""" ""'· 16MARH 200-SP-11 WORK/CLOSURE PLAN 

(c ) Prtmenra S)wt•me. Inc. F6-l.l 
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l · · : :Activity · DUR : . . . . : • Description •• . ..... · · · Months·· 
I · -1 :t : .1 : ., 2 : ·t : 3 " !" 4 · ! · 5 : · ' · .6 · · t · 7 · ·t 8 ,. 9 10· !· 11 : :,: 12 ·t · 13 14 : 1· 15 ' 16 ! 17 ;· 18· ·! 19. ;: .20· I: 21 I 22 : I 23 · 1 24 25 ! 26 ' :27 ' 28 I 29 :1· 30 · 31 ' 32 ! 33 · ! 34 r -35 ' 36 ' 

:TASKS2; 3; 4 AND5. :": ·:- ··. ··.·.·.·.·.· .·.·.·.·.· .·.·.·.·· ' i ' 
NON-INTRUSIVE ACTIVITIES 60 

; 
; 

' MOBILIZATION 10 1 ; 

; 

; ; 

. 15 TEST PIT EXCAVATIONS/SAMPLING 82 

j 
; 

' +: ' ; ' ' l ' PIPELINE INTEGRJTY ASSESSMENT 60 ' ; 

' 
' ; 

8 BOREHOLE DRILLINGS/SAMPLING 110 cJtiM i 

' ' ' 
' ' LABORATORY ANALYSIS 289 ' t ; 

; ; 

DATA VALIDATION 288 ; 

i ; 

SUBMIT VALIDATED DATA TO REGULATORS 0 
' 

; 

. TASKS::>::-:.·.· . . ·. ·•·• ·•·.· •·. · .. · .. .. ·•· ,, 
IAIR SAMPLING 316 

I ' 
::TASK]. :::::::::::::::::::- :-:- : ::.::-: ::-:-::•: :-: -:-:-:-:-: : :-:-: :::::::::.-:-:-:-:-:- :-:-: .:::::::::- : 

' :IDATA EVALUATION 295 

I ; 

:TASK 8: ':; / :-·- . ,, 
IRJSK-BASED CLEAN.UP STANDARD EVALUATION 90 f: i 

·- TAS1(9 >>>.-: -· .· .. . . . . . . . . ' . . . . .... 

' 
. . . 

:icORRECTIVE MEASURE REQUIREMENTS EVAL. 30 
' r . . 

::TASK10 : _fACIUTYlN.VESTIGATION RPL{VOLlJM_E 2} ::-:-·-· . 

i 
I 

' PREPARE FACILITY INVESTIGATION REPORT 90 

t 
ERC REVIEW AND COMMENT 30 ~ 

I 

' 45-DAY DOE-RL REVIEW AND COMMENT 45 ; ~ ; 

DISPOSITON OF DOE-RL COMMENTS/DOCUMENT REVISION 45 
!_ __ , 

; 

t 
; 

; ; 

FACILITY INVESTIGATION REPORT TO REGULATORS 0 
; 

' 

• 
' I 

CORRECTIVE MSRS, STUDY RP.T; & P.ROP; _PLAN(VOL 3} : .. 

• I PERFORM CORRECTIVE MEASURES STUDY (CMS) 154 ' 
' I ; 

' ' 
PREP CMS RPT JCORRECTIVE MEASURES PROPOSED 45 ; ~ 
PLAN t ' ' ' ERC REVIEW, DISPOSITION AND COMMENT INCORP. 45 ~ 

~ 45-DAY DOE-RL REVIEW AND COMMENT DISPOSITION 45 
' 

' INCORPORATION OF DOE-RL COMMENTS/DOCUMENT REV. 30 ~ 

I I 
· CMS REPORT & PROPOSED PLAN TO THE REGULATORS 0 ' • 

' 
: 

ProjKI Start 12DECM ,a \' Early Bar 
BP11 ShMt 2 of2 

I Figure 6-1. 200-BP-11 Operable Unit Schedule. PrcJKt Finish 200CTl1 JI. T•n,g-Bar 
BECHTEL HANFORD, INC. """Dot• 16MAR86 ·:, ., : CrtUcal Activity (sheet 2 of 2) 

Plot D111:e 16MARN 
200-8P-11 WORK/CLOSURE PLAN 

(c) Pr'fmav•,. Sy9tema, Inc. F6-l.2 
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ACRONYMS AND ABBREVIATIONS 

aggregate area management study 
Bechtel Hanford, Inc. 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
U.S. Department of Energy 
Environmental Investigations Procedure 
Hanford Environmental Health Foundation 
health and safety plan 
Job Safety Analysis 
National Institute for Occupational Safety and Health 
Occupational Safety and Health Administration 
Resource Conservation and Recovery Act 
Radiation Work Permit 
self-contained breathing apparatus 
Westinghouse Hanford Company 
Washington Industrial Safety and Health Act/Administration 

A-ii 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
5 

_6 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

951 :3337 .1379 
DOE/RL-93-74, Draft B 

CONTENTS 

1.0 GENERAL CONSIDERATIONS AND REQUIREMENTS . . . . . . . . . . . . . . . . . . A-1 
1.1 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1 
1.2 DESIGNATED SAFETY PERSONNEL . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1 
1.3 MEDICAL SURVEILLANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2 
1.4 TRAINING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-3 
1.5 TRAINING FOR VISITORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-3 
1.6 RADIATION DOSIMETRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-3 
1. 7 REQUIREMENTS FOR THE USE OF RESPIRATORY PROTECTION . . . . . . A-4 

2.0 GENERAL PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-4 
2.1 GENERAL WORK SAFETY PRACTICES . . . . . . . . . . . . . . . . . . . . . . . . . A-4 

2 .1.1 Work Practices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-4 
2.1.2 Personal Protective Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . A-6 
2.1 .3 Personal Decontamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-6 
2.1.4 Emergency Preparation .. . . . . . ... . . . . .. . . . .. .. .. _. . . . . . . A-7 

2.2 CONFINED SPACE/TEST PIT ENTRY PROCEDURES . . . . . . . . . . . . . . . . A-7 

3.0 SITE BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-8 

4.0 SCOPE OF WORK AND POTENTIAL HAZARDS . . . . . . . . . . . . . . . . . . . . . . A-8 
4.1 WORK TASKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-8 
4.2 POTENTIAL HAZARDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-8 
4.3 ASSESSMENT AND MITIGATION OF POTENTIAL HAZARDS . .. ... ... .. A-9 

5.0 HEALTH AND SAFETY MONITORING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-10 
5.1 AIRBORNE RADIOACTIVE AND RADIATION MONITORING .. .. .. ... . A-10 

6.0 PERSONAL PROTECTIVE EQUIPMENT . .. . . . .. . .. .. ... . . ..... . .... . A-11 

7.0 SITE CONTROL . . . ..... .. .. . . . . ... . . . . . ....... .. . . . . .. , . . . . . . A-11 

8.0 DECONTAMINATION PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-11 

9 .0 CONTINGENCY AND EMERGENCY RESPONSE PLANS . . .. .. ..... . .. . . . . A-12 

10.0 REFERENCES A-12 

A-iii 



DOE/RL-93-74, Draft B 

A-iv 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
5 

... 6 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

8 
9 

50 

951 :3337 .. 1380 
DOE/RL-93-74, Draft B 

1.0 GENERAL CONSIDERATIONS AND REQUIREMENTS 

1.1 INTRODUCTION 

The purpose of this Health and Safety Plan (HSP) is to outline standard health and safety 
requirements for Bechtel Hanford, Inc. (BHI) employees and contractors engaged in investigation 
activities in the 200-BP-11 Operable Unit. These activities will include the excavation and sampling 
of test pits and the drilling and sampling of boreholes in areas of known chemical and radiological 
contamination. Appropriate site-specific safety documents (e.g., Site-Specific Safety Plan or Job 
Safety Analysis [JSA]) will be written for each task or group of tasks . A more complete discussion 
of BHI and Westinghouse Hanford Company (WHC) environmental safety procedures is presented in 
the WHC manual Health and Safety for Hazardous Waste Field Operations , WHC-CM-4-3, Vol. 4 
(WHC 1992). 

All employees of BHI or any other contractors who are participating in onsite activities in the 
200-BP-11 Operable Unit shall read the site-specific safety document and attend a pre-job safety or 
tailgate meeting to review and discuss the task. 

1.2 DESIGNATED SAFETY PERSONNEL 

The field team leader and site safety officer are responsible for site safety and health. Specific 
individuals will be assigned on a task-by-task basis by project management, and their names will be 
properly recorded before the task is initiated. · 

All activities onsite must be cleared through the field team leader. The field team leader has 
responsibility for the following: 

• Allocating and administering resources to successfully comply with all technical and health and 
safety requirements 

• Verifying that all permits, supporting documentation, and clearances are in place (e.g., 
electrical outage requests, welding permits, excavation permits, Site-Specific Safety Plan or 
JSA, sampling plan, radiation work permits [RWP], and onsite/offsite radiation shipping 
records) 

• 

• 

• 

• 

• 

• 

Providing technical advice during routine operations and emergencies 

Informing the appropriate site management and safety personnel of the activities to be 
performed each day 

Coordinating resolution of any conflicts that may arise between RWPs and the implementation 
of the Site-Specific Safety Plan or JSA with health physics 

· Handling emergency response situations as may be required 

Conducting pre-job and daily tailgate safety meetings 

Interacting with adjacent building occupants and/or inquisitive public. 
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The site safety officer is responsible for implementing the Site-Specific Safety Plan at the site. The 
site safety officer shall do the following . 

• Monitor chemical, physical, and (in conjunction with the health physics technician) radiation 
hazards to assess the degree of hazard present; monitoring shall specifically include organic 
vapor detection, radiation screening, and confined space evaluation where appropriate. 

• Determine protection levels, clothing, and equipment needed to ensure the safety of personnel 
in conjunction with the health physics department. 

• Monitor the performance of all personnel to ensure that the required safety procedures are 
followed. 

• Halt operations immediately, if necessary, due to safety or health concerns . 

• Conduct safety briefings as necessary. 

• Assist the field team leader in conducting safety briefings as necessary. 

The health physics technician is responsible for ensuring that all radiological monitoring and 
protection procedures are being followed as specified in the Radiation Protection Manual and in the 
appropriate RWP. BHI Safety and Health personnel will provide safety overview during drilling 
operations consistent with DOE and BHI policy and will provide technical advice, as requested. 
Downwind sampling for dangerous materials and radiological or other contaminants may be requested 
from appropriate contractor personnel as required. 

The ultimate responsibility and authority for employee's health and safety lies with the employee and 
the employee's colleagues. Each employee is responsible for exercising the utmost care and good 
judgment in protecting his or her personal health and safety and that of fellow employees . Should 
any employee observe a potentially unsafe condition or situation, it is the responsibility of that 
employee to immediately bring the observed condition to the attention of the appropriate health and 
safety personnel, as designated previously. In the event of an immediately dangerous or 
life-threatening situation, the employee automatically has temporary "stop work" authority and the 
responsibility to immediately notify the field team leader or site safety officer. When work is 
temporarily halted because of a safety or health concern, personnel will exit the exclusion zone and 
meet at a predetermined place in the support zone. The field team leader, site safety officer, and 
health physics technician will determine the next course of action. 

1.3 MEDICAL SURVEILLANCE 

All field team members engaged in operable unit activities at sites governed by a Site-Specific Safety 
Plan must have baseline physical examinations and be participants in the BHI (or an equivalent) 
hazardous waste worker medical surveillance program. 

Medical examinations will be designed to identify any pre-existtng conditions that may place an 
employee at high risk, and will verify that each worker is physically able to perform the work 
required by this plan without undue risk to personal health. The physician shall determine the 
existence of conditions that may reduce the effectiveness or prevent the employee's use of respiratory 
protection. The physician shall also determine the presence of conditions that may pose undue risk to 
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1 the employee while performing the physical tasks of this work/closure plan using personal protection 
2 equipment including level B. This would include any condition that increases the employee's 
3 susceptibility to heat stress. 
4 
5 The examining physician's report will not include any nonoccupational diagnoses unless directly 
6 applicable to the employee's fitness for the work required. 
7 
8 
9 1.4 TRAINING 

10 
11 Before engaging in any onsite activities, each team member is required to have received 40 hours of 
12 health and safety training related to hazardous waste site operations and at least 8 hours of refresher 
13 training each year thereafter as specified in Title 29, Code of Federal Regulations (CFR), 
14 Part 1910.120. In addition, each inexperienced employee (never having performed site 
15 characterization) will be directly supervised by a trained/experienced person for a minimum of 24 
16 hours of field experience. 
17 
18 The field team leader and the site safety officer shall receive an additional 8 hours of training (in 
19 addition to the refresher training previously discussed). As required by WHC-CM-4-3, 
20 Standard A-12 (effective September 1, 1994), the field team leader is required to ensure that at least 
21 one employee per shift has a valid first aid certificate at all construction sites and when emergency 
22 response is more than 3 minutes away. 
23 
24 

5 1.5 TRAINING FOR VISITORS 
_6 
27 ·For the purposes of this plan, a visitor is defined as any person visiting the Hanford Site, who is not 
28 a Hanford Site contractor employee directly involved in the Resource Conservation and Recovery Act 
29 (RCRA)/Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
30 (CERCLA) facility investigation activities, including but not limited to those engaged in surveillance, 
31 inspection, or observation activities. 
32 
33 Visitors who must, for whatever reason, enter a controlled (either contamination reduction or 
34 exclusion) zone, shall be subject to all of the applicable training, respirator fit testing, and medical 
35 surveillance requirements discussed in Section 8.0 of BHI-SH-01, Hanford ERC Environmental Safety 
36 and Health Program (BHI 1995), and Volume 1 of BHI-SH-02, Safety and Health Procedures (BHI 
37 1994b). 
38 
39 All visitors shall be informed of potential hazards and emergency procedures by their escorts and 
40 shall conform to Section 8.0 of BHI-SH-01, Hanford ERC Environmental Safety and Health Program 
41 (BHI 1995), and Volume 1 of BHI-SH-02, Safety and Health Procedures (BHI 1994b). 
42 
43 
44 1.6 RADIATION DOSIMETRY 
45 
46 All personnel engaged in onsite activities shall be assigned dosimeters according to the requirements 
47 of the RWP applicable to that activity. All visitors shall be assigned basic dosimeters, as a minimum, 

~ that will be exchanged annually. 
) 

50 
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1. 7 REQUIREMENTS FOR THE USE OF RESPIRATORY PROTECTION 

All employees of BHI and subcontractors who may be required to use air-purifying or air-supplied 
respirators must be included in the medical surveillance program and be approved for the use of 
respiratory protection by the Hanford Environmental Health Foundation (HEHF) or other licensed 
physician. Each team member must be trained in the selection, limitations, and proper use and 
maintenance of respiratory protection ( existing respiratory protection training may be applicable 
towards the 40-hour training requirement) . 

Before using a negative pressure respirator, each employee must have been fit-tested (within the 
previous year) for the specific make, model, and size according to Westinghouse Hanford fit-testing 
procedures. Beards (including a few days' growth), large sideburns, or moustaches that may interfere 
with a proper respirator seal are not permitted. · 

Subcontractors must provide evidence to BHI that personnel are participants in a medical surveillance 
and respiratory protection program that complies with 29 CFR 1910.120 and 29 CFR 1910.134, 
respectively . 

2.0 GENERAL PROCEDURES 

The following personal hygiene and work practice guidelines are intended to prevent injuries and 
adverse health effects. A hazardous waste site poses a multitude of health and safety concerns 
because of the variety and number of hazardous substances present. These guidelines represent the 
minimum standard procedures for reducing potential risks associated with this project and are to be 
followed by all job-site employees at all times. 

2.1 GENERAL_ WORK SAFETY PRACTICES 

2.1.1 Work Practices 

The following work practices must be observed. 

• Eating, drinking, smoking, taking medications , chewing gum, and similar actions are 
. prohibited within the exclusion zone. Allowances for water may be authorized by the RWP 
during heat stress conditions. All sanitation facilities shall be located outside the exclusion 
zone; decontamination is required before using such facilities . 

• Personnel shall avoid direct contact with contaminated materials unless necessary for sample 
collecting or required observation. Remote handling of such things as casings and auger 
flights will be practiced whenever practical. 

• While operating in the controlled zone, personnel shall use the "buddy system" where 
appropriate, or be in visual contact with someone outside of the controlled zone. 

A-4 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
14 

'.5 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
-8 
. 9 

50 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

951 :3337 .1382 
DOE/RL-93-74, Draft B 

The buddy system will be used where appropriate for manual lifting. Mechanical lifting 
devices are to be used in lieu of manual lifting even with the buddy system for excessively 
heavy items. 

Requirements of WHC radiation protection and RWP manuals shall be followed for all work 
involving radioactive materials or conducted within a radiologically controlled area. 

Onsite work operations shall only be carried out during daylight hours, unless the entire 
control zone is adequately illuminated with artificial lighting. A new tour (shift) will operate 
the drilling rig after completion of each shift. 

Do not handle soil, waste samples, or any other potentially contaminated items unless wearing 
the protective equipment specified in the Site-Specific Safety Plan or JSA. 

Whenever possible, stand upwind of excavations, boreholes, well casings, drilling spoils, and 
the like, as indicated by an onsite windsock. 

Stand clear of trenches during excavation. Always approach an excavation from upwind . 

Be alert to potentially changing exposure conditions as evidenced by such indications as 
perceptible odors, unusual appearance of excavated soils, or oily sheen on water. 

Do not enter any test pit or trench deeper than 1.2 m (4 ft) unless in accordance with 
procedures specified in the Site-Specific Safety Plan. 

Do not under any circumstances enter or ride in or on any backhoe bucket, materials hoist, or 
any other similar device,not specifically designed for carrying passengers . 

All excavation and drilling team members must make a conscientious effort to remain· aware of 
their own and others ' positions in regards to rotating equipment, cat heads, or u-joints . 
Drilling operations members must be extremely careful when assembling, lifting, and carrying 
flights or pipe to avoid pinch-point injuries and collisions. 

Tools and equipment will be kept off the ground whenever possible to avoid tripping hazards 
and the spread of contamination. 

Personnel not involved in operation of the drill rig or monitoring activities shall remain a safe 
distance from the rig as indicated by the field team leader. 

Follow all provisions of each site-specific hazardous work permit as addressed in the Site
Specific Safety Plan, including cutting and welding, confined space entry, and excavation. 

Catalytic converters on the underside of vehicles are sufficiently hot to ignite dry prairie grass . 
Team members should not drive over dry grass that is higher than the ground clearance of the 
vehicle and should be aware of the potential fire hazard posed by catalytic converters at all 
times. Never allow a running or hot vehicle to sit in a stationary location over dry grass or 
other combustible materials. 

Follow all provisions of each site-specific RWP . 
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• Team members will attempt to minimize truck tire disturbance of all stabilized sites. 

2.1.2 Personal Protective Equipment 

• Personal protective equipment will be selected specifically for the hazards identified in the 
Site-Specific Safety Plan. The site safety officer in conjunction with BHI Health Physics and 
Safety and Health organizations is responsible for choosing the appropriate type and level of 
protection required for different activities at the job site. 

• Levels of protection shall be appropriate to the hazard to avoid either excessive exposure or 
additional hazards imposed by excessive levels of protection. The Site-Specific Safety Plan 
will contain provisions for adjusting the level of protection as necessary. These personal 
protective equipment specifications must be followed at all times, as directed by the field team 
leader, health physics technician, and site safety officer. 

• Each employee must have a hard hat, safety glasses , and substantial protective footwear 
available to wear as specified in the Site-Specific Safety Plan or JSA. 

• The exclusion zone around drilling or other noisy operations will be posted "Hearing 
Protection Required" and team members will have had noise control training. 

• Personnel should maintain a high level of awareness of the limitations in mobility, dexterity, 
and visual impairment inherent in the use of level B and level C personal protective 
equipment. 

• Personnel should be alert to the symptoms of fatigue, heat stress, and cold stress and their 
effects on the normal caution and judgment of personnel. 

• Rescue equipment as required by Occupational Safety and Health Administration (OSHA), 
Washington Industrial Safety and Health Act (WISHA), or standards for working over water 
will be available and used when applicable. 

2.1.3 Personal Decootamioation 

• The Site-Specific Safety Plan will describe in detail methods of personnel decontamination, 
including the use of contamination control corridors and step-off pads when appropriate. 

• Thoroughly wash hands and face before eating or putting anything in the mouth to avoid hand
to-mouth contamination. 

• At the end of each work day or each job, disposable clothing shall be removed and placed in 
(chemical contamination) drums, plastic-lined boxes, or other containers as appropriate. 
Clothing that can be cleaned may be sent to the Hanford Site laundry . 

• Individuals are expected to thoroughly shower before leaving the work site or Hanford Site if 
directed to do so by the health physics technician, site safety officer, or field team leader. 
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2.1.4 Emergency Preparation 

• A certified first aid provider and equipment shall be at all construction sites and work locations 
where emergency medical service is longer than three minutes away. This requirement is per 
Standard A-12 (effective 9/1/94) of WHC-CM-4-3. 

• A multipurpose dry chemical fire extinguisher, a fire shovel, a complete field first-aid kit, and 
a portable pressurized spray wash unit shall be available at every site where there is potential 
for personnel contamination. 

• Prearranged hand signals or other means of emergency communication will be established 
when respiratory protection equipment is to be worn, because this equipment seriously impairs 
speech. 

• The Hanford Fire Department shall be initially notified before the start of the site investigation 
project. This notification shall include the location and nature of the various types of field 
work activities as described in the work/closure plan. A site location map shall be included in 
this notification. 

2.2 CONFINED SPACE/TEST PIT ENTRY PROCEDURES 

The following procedures apply to the entry of any confined space, which for the purpose of this 
document shall be defined as any space having limited egress (access to an exit) and the potential for 
the presence or accumulation of a toxic or explosive atmosphere. This includes manholes, certain 
trenches (particularly those through waste disposal areas), and all test pits greater than 1 m (4 ft) 
deep. If confined spaces are to be entered as part of the work operations, a job hazard analysis or 
equivalent plan will be developed per the requirement of WHC-CM-4-3, Standard A-3. 

The identified remedial investigation activities on the 200-BP-11 Operable Unit should not require 
confined space entry. Nevertheless, the hazards associated with confined spaces are of such severity 
that all employees should be familiar with the safe work practices discussed in the following 
paragraphs. 

No employee shall enter any test pit or trench deeper than 1.2 m (4 ft) unless the sides are shored or 
laid back to a stable slope as specified in OSHA 29 CFR 1926.652 or equivalent state occupational 
health and safety regulations . 

When an employee is required to enter a pit or trench 1 m (4 ft) deep or more, an adequate means of 
access and egress, such as a slope of at least 2: 1 to the bottom of the pit or a secure ladder or steps 
shall be provided. 

Before entering any confined space, including any test pit, the atmosphere will be tested for 
flammable gases, oxygen deficiency, and organic vapors. If other specific contamination, such as 
radioactive materials or other gases and vapors, may be present, additional testing for those 
substances shall be conducted. Depending on the situation, the space may require ventilation and 
retesting before entry. All "permit required confined spaces" as defined by OSHA in 29 CFR 
1910.146 require, at a minimum, continuous ventilation prior to and during ·entry. WHC-CM-4-40 
requires, at a minimum, prior authorization to enter, pre-entry briefing, atmospheric testing, and an 
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1 attendant. In every case, specific entry procedures shall be set forth in the Site-Specific Safety Plan 
2 or JSA. 
3 
4 An employee entering a confined or partially confined space must be equipped with an appropriate 
5 level of respiratory protection in keeping with the monitoring procedures discussed previously and the 
6 action levels for airborne contaminants (see "Warnings and Action Levels" in Site-Specific Safety 
7 Plan) . 
8 
9 No employee shall enter any test pit requiring the use of level B protection, unless a backup person 

10 (attendant) also equipped with a pressure-demand self-contained breathing apparatus (SCBA) is 
11 present. No backup person shall attempt any emergency rescue involving entry into the confined 
12 space unless a second backup person equipped with an SCBA is present, or the appropriate 
13 emergency response authorities have been notified. A second backup person with SCBA training may 
14 make an emergency entry but an attendant (not necessarily equipped with an SCBA) must be in place. 
15 
16 
17 
18 3.0 SITE BACKGROUND 
19 
20 
21 Specific details on the 200-BP-11 Operable Unit location, background, and known and suspected 
22 contamination are described in Chapters 1.0, 2.0 and 3.0 of the work/closure plan. 200-BP-11 is 
23 located on the eastern most side of the 200 East Area of the Hanford Site and encompasses 15 waste 
24 management units. The 200-BP-11 Operable Unit includes five ponds, seven ditches, one trench and 
25 two unplanned releases and all are mainly associated with the B Plant and PUREX Plant effluents 
26 streams. The 200-BP-11 Operable Unit is a source operable unit only. The groundwater is currently 
27 planned to be addressed by the 200-BP-5 and 200-PO-1 groundwater operable units . 
28 
29 
30 
31 4.0 SCOPE OF WORK AND POTENTIAL HAZARDS 
32 
33 
34 While the information presented in Section 3.1 of the work/closure plan is believed to be 
35 representative of the constituents and quantities of wastes at the time of discharge, the present 
36 chemical nature, location, extent, and ultimate fate of these wastes in and around the liquid disposal 
37 facilities are largely unknown. 
38 
39 
40 4.1 WORK TASKS 
41 
42 Work tasks are described in Chapter 5.0 of the plan. 
43 
44 
45 4.2 POTENTIAL HAZARDS 
46 
47 Onsite tasks will involve nonintrusive surface sampling procedures and intrusive soil sampling either 
48 directly in or immediately adjacent to areas known or suspected to contain potentially dangerous 
49 chemical substances, toxic metals, and radioactive materials . 
50 
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Surface radiological contamination and fugitive dust will be the potential hazards of primary concern 
during noninvasive mapping and sampling activities. 

Existing data indicate that hazardous substances may be encountered during invasive sampling; these 
include radionuclides, heavy metals, and corrosives. In addition, volatile organics may also be 
associated with certain facilities such as the solvent storage buildings or underground storage tanks. 

Potential hazards include the following: 

• External radiation (gamma and to a lesser extract, beta) from radioactive materials in the soil 

• Internal radiation resulting from radionuclides present in contaminated soil entering the body 
by ingestion or through open cuts and scratches 

• Internal radiation resulting from inhalation of particulate (dust) contaminated with radioactive 
materials 

• Iphalation of toxic vapors or gases such as volatile organics or ammonia 

• Inhalation or ingestion of particulate (dust) contaminated with inorganic or organic chemicals, 
and toxic metals 

• Dermal exposure to soil or groundwater contaminated with radionuclides 

• 

• 

• 

• 

• 

Dermal exposure to soil or groundwater contaminated with inorganic or organic chemicals, 
and toxic metals 

Physical hazards such as noise, heat stress, and cold stress 

Slips, trips, falls, bumps, cuts, pinch points, falling objects, other overhead hazards, crushing 
injuries, ap.d other hazards typical of a construction-related job site 

Unknown or unexpected underground utilities 

Biological hazards; snakes, spiders, etc . 

38 4.3 ASSESSMENT AND MITIGATION OF POTENTIAL HAZARDS 
39 
40 The likelihood of significant exposure (100 mR/h or greater) to external radiation is remote and can 
41 be readily monitored and controlled by limiting exposure time, increasing distance, and employing 
42 shielding as required. 
43 
44 Internal radiation by inhalation or inadvertent ingestion of contaminated dust is a realistic concern and 
45 must be continuously evaluated by the health physics technician. Appropriate respiratory protection, 
46 protective clothing, and decontamination procedures will be implemented as necessary to reduce 
47 potential inhalation, ingestion, and dermal exposure to acceptable levels. 

1 
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Dermal exposure to toxic chemical substances is not expected to pose a significant problem for the 
identified tasks given the use of the designated protective clothing. The appropriate level of personal 
protective clothing and respiratory protection will vary from work site to work site. 

5.0 HEALTH AND SAFETY MONITORING 

The site safety officer or authorized delegate shall be present at all times during work activities which 
require a Site-Specific Safety Plan, and shall be in charge· of all health and safety monitoring 
equipment. Safety and Health personnel shall review all activities involving or potentially involving 
radiological exposure or contamination control and shall prescribe the appropriate level of technical 
support and/or monitoring requirements. Other equipment deemed necessary by the site safety officer 
or Safety and Health personnel shall be obtained at their direction; no work will be initiated or 
continued until such equipment is in place. These instruments are to be used only by persons who are 
trained in their usage and who understand their limitations. No work shall be done unless 
instrumentation is available and in proper working order. 

Air sampling may be required downwind of the referenced waste sites to monitor particulates and 
vapors before job startup. Siting of such sampling devices will be determined by Health Physics , the 
site safety officer, and HEHF, if appropriate. Any time personnel exposure monitoring, other than 
radiological, is required to determine exposure levels, it must be done by HEHF. Discrete sampling · 
of ambient air within the work zone and breathing zones will be conducted using a direct-reading 
instrument, as specified in the site-specific safety document, and other methods as deemed appropriate 
(e.g., pumps with tubes , 0 2 meters) . The following standards will be used in determining critical 
levels: 

• 

• 

• 

• 

• 

"Radionuclide Concentrations in Air," in Chapter XI, DOE Order 5480. lB (DOE 1986) 

_ "Air Contaminants - Permissible Exposure Limits," in 29 CFR 1910. 1000 

Threshold Limit Values and Biological Exposure Indices for 1990-1991 (ACGIH 1991) 

Occupational Safety and Health Standards, 29 CFR 1910.1000 

Pocket Guide to Chemical Hazards (NIOSH 1991), which provides National Institute for 
Occupational Safety and Health (NIOSH)-recommended exposure limits for substances that do 
not have either a threshold limit value or a permissible exposure limit. 

5.1 AIRBORNE RADIOACTIVE AND RADIATION MONITORING 

An onsite health physics technician will monitor airborne radioactive contamination levels and 
external radiation levels . Action levels will be consistent with derived air concentrations and 
applicable guidelines as specified in the radiation protection manual WHC-CM-4-10 (WHC 1988). 

Appropriate respiratory protection shall be required when conditions are such that the airborne 
contamination levels may exceed an 8-hour derived air concentration (e.g., the presence of high levels 
of uncontained, loose contamination on exposed surfaces or operations that may raise excessive levels 
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1 of dust contaminated with airborne radioactive materials, such as excavation or drilling under 
2 extremely dry conditions). 
3 
4 Specific conditions requiring the use of respiratory protection because of radioactive materials in air 
5 will be incorporated into the RWP. If, in the judgement of the health .physics technician, any of these 
6 conditions a~ise, work shall cease until appropriate respiratory protection is provided. 
7 
8 
9 

10 6.0 PERSONAL PROTECTIVE EQUIPMENT 
11 
12 
13 The level of personal protective equipment required initially at a site will be specified in the site-
14 specific safety document for each task or group of tasks. Personal protective clothing and respiratory 
15 protection shall be selected to limit exposure to anticipated chemical and radiological hazards . Work 
16 practices and engineering controls may be used to control exposure. 
17 
18 
19 
20 7.0 SITE CONTROL 
21 
22 
23 The field team leader, site safety officer, and health physics technician are designated to coordinate 
?,4 access control and security on the site. Special site control measures will be necessary to restrict 
:5 public access. The zones will be clearly marked with rope and/or appropriate signs. The size and 

..!6 shape of the control zone will be dictated by the types of hazards expected, the climatic conditions, 
27 and specific operations required. 
28 
29 Control zone boundaries may be increased or decreased based on results of field monitoring, 
30 environmental changes, or work technique changes. The site RWP and the contractor's standard 
31 operating procedures for radiation protection may also dictate the boundary size and shape. All team 
32 members must be surveyed for radioactive contamination when leaving the controlled zone if in a 
33 radiation zone. 
34 
35 The onsite command post and staging area will be established near the upwind side of the control 
36 zone as determined by an onsite windsock. Exact location for the command post is to be determined 
37 just before start of work. Vehicle access, availability of utilities (power and telephone),_ wind 
38 direction, and proximity to sample locations should be considered in establishing a command post 
39 location. 
40 
41 
42 
43 8.0 DECONTAMINATION PROCEDURES 
44 
45 
46 Remedial investigation activities will require entry into areas of known chemical and radiological 
47 contamination. Consequently, it is possible that personnel and equipment could be contaminated with 

8 hazardous chemical and radiological substances. 
9 

A-11 



DOE/RL-93-74, Draft B 

1 During site activities, potential sources of contamination may include airborne vapors, gases, dust, 
2 mists, and aerosols; splashes and spills; walking through contaminated areas; and handling 

. 3 contaminated equipment. Personnel who enter the exclusion zone will be required to go through the 
4 appropriate decontamination procedures on leaving the zone. Decontamination procedures shall be 
5 consistent with EIP 6.2, "Field Decontamination" (BHI 1994a), or other approved decontamination 
6 procedures. 
7 
8 
9 

10 9.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS 
11 
12 
13 As a general rule, in the event of an unanticipated, potentially hazardous situation indicated by 
14 instrument readings, visible contamination, unusual or excessive odors, or other indications, team 
15 members shall temporarily cease operations and move upwind to a predesignated safe area as 
16 specified in the site-specific safety documentation. The Site-Specific Safety Plan or JSA shall 
17 designate specific emergency response procedures for reasonably anticipated site-specific emergency 
18 situations/scenarios. 
19 
20 
21 
22 10.0 REFERENCES . 
23 
24 
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27 
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30 
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33 
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36 
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39 
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43 
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46 
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48 Westinghouse Hanford Company, Richland, Washington. 
49 
50 
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ACRONYMS AND ABBREVIATIONS 
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Washington State Department of Ecology 
U.S. Environmental Protection Agency 
Management Control System 
Project Management Plan 
Pacific Northwest Laboratory 
Resource Conservation and Recovery Act 
RCRA Facility Investigation 

Hanford Federal Facility Agreement and Consent Order 
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1 1.0 INTRODUCTION 
2 
3 
4 This Project Management Plan (PMP) defines the administrative and institutional tasks necessary to 
5 support remediation of the 200-BP-11 Operable Unit at the Hanford Site. Also, this PMP defines the 
6 responsibilities of the various participants, the organizational structure, and the project tracking and 
7 reporting procedures. This PMP conforms to the provisions of the Hanford Federal Facility 
8 Agreement and Consent Order (Tri-Party Agreement)(Ecology et al. 1994). Any revisions to the Tri-
9 Party Agreement that result in changes to the project management requirements would supersede the 

10 provisions of this chapter. 
11 
12 
13 2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 
14 
15 
16 2.1 INTERFACE OF REGULATORY AUTHORITIES AND THE U.S. DEPARTMENT OF 
17 ENERGY 
18 
19 The 200-BP-11 Operable Unit consists of active and inactive waste management units to be remedied 
20 in accordance with the Tri-Party Agreement. The State of Washington Department of Ecology 
21 (Ecology) has been designated as the lead regulatory agency, as defined in the Tri-Party Agreement. 
22 Accordingly, Ecology is responsible for overseeing corrective action activity at this operable unit and 
23 ensuring that the applicable authorities of both the U.S. Environmental Protection Agency (EPA) and 
24 the U.S . Department of Energy (DOE) are applied. The specific responsibilities of Ecology, EPA, 
~5 and DOE are detailed in the Tri-Party Agreement. 
~6 

27 
28 2.2 PROJECT ORGANIZATION AND RESPONSIBILITIES 
29 
30 The project organization for implementing remedial activities at the 200-BP-11 Operable Unit is 
31 shown in Figure B-1. The following sections describe the responsibilities of the individuals shown in 
32 Figure B-1 . 
33 
34 
35 2.2.1 Project Managers 
36 
37 The Ecology, EPA, and DOE have each designated one individual as project manager for corrective 
38 action activities at the Hanford Site. These project managers will serve as the primary point of 
39 , contact for all activities to be carried out under the Tri-Party Agreement. The responsibilities of the 
40 project managers are given in Section 4.1 of the Tri-Party Agreement. 
41 
42 
43 2.2.2 Unit Managers 
44 
45 As shown in Figure B-1, Ecology, EPA, and DOE will each designate an individual as a unit 
46 manager for the 200-BP-11 Operable Unit. 
47 
· 8 The unit manager from Ecology will serve as the lead unit manager. The Ecology unit manager will 
9 be responsible for regulatory oversight of all activities required for the 200-BP-11 Operable Unit. 
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1 The unit manager from EPA will be responsible for making decisions related to issues for which the 
2 supporting regulatory agency maintains authority. All such decisions will be made in consideration of 
3 recommendations made by the Ecology unit manager. 
4 
5 The unit manager from DOE will be responsible for maintaining and controlling the schedule and 
6 budget and keeping the Ecology and EPA unit managers informed as to the status of the activities at 
7 the 200-BP-11 Operable Unit, particularly the status of agreements and commitments. 
8 
9 

10 2.2.3 · Quality Assurance Lead 
11 
12 The quality assurance lead will be a designated person within the Bechtel Hanford, Inc. (BHI) 
13 Quality Assurance Organization. This designated person will be responsible for monitoring overall 
14 environmental restoration activities for this project. The designated personnel shall have the 
15 necessary independence and authority to identify conditions adverse to quality and to systematically 
16 seek corrective action. 
17 
18 This individual is responsible for the preplanned surveillance and audit activities for this project. A 
19 quality assurance report shall be provided by the 200 Area Project Manager for inclusion in the 
20 project final report generated by the technical organization. The quality assurance report shall 
21 summarize the surveillance and audit activities as well as any associated corrective actions that may 
22 have been taken during the interval . 
23 
24 
25 2.2.4 Health and Safety Officer 
26 
27 . The health and safety officer will be a designated individual within the BHI Safety and Health 
28 organization responsible for implementing an effective hazardous waste operations health and safety 
29 program. The health and safety officer is responsible for monitoring all potential health and safety 
30 hazards during sample handling and sampling decontamination activities, including those associated 
31 with radioactive and hazardous compounds, including volatile, reactive, ignitable, corrosive and/or 
32 toxic materials . The health and safety officer has the responsibility and authority to halt field 
33 activities resulting from unacceptable health and safety hazards . 
34 
35 
36 2.2.5 200 Area Project Manager 
37 
38 The responsibilities of the 200 Area Project Manager will be to plan, authorize, and control work so 
39 , that it can be completed on schedule and within budget, and to ensure that all planning and work 
40 performance activities are technically sound. 
41 
42 
43 2.2.6 RCRA Facility Investigation/Corrective Measures Study Coordinators 
44 
45 The RCRA facility investigation (RFI) and corrective measures study (CMS) coordinators will be 
46 responsible for coordinating all activities related to the RFI and CMS, respectively, including data 
47 collection, analysis, and reporting . The RFI and CMS coordinators will be responsible for keeping 
48 the 200 Area Project Manager informed as to the RFI and CMS work status and any problems that 
49 may arise. 

B-2 . 



9513337.1389 
. DOE/RL-93-74, Draft B 

1 Figure B-1 shows the organizational relationship of an off site contractor. Assuming a contractor is 
2 used to perform some or all of the RFI/CMS for the 200-BP-11 Operable Unit, the contractor would 
3 assume responsibilities of the RFI and CMS coordinators, as described above. In this instance, the 
4 contractor will be directly responsible for planning data collection activities and for analyzing and 
5 reporting the results of the data-gathering in the RFI and CMS reports. However, the 200 Area 
6 Project Manager retains the responsibility for securing and providing technical support for the field 
7 sampling efforts of the Hanford Site technical resource teams, described below. Figure B-2 shows a 
8 sample organizational structure for an RFI/CMS contractor team. 
9 

10 
11 2.2. 7 Hanford Site Technical Resources 
12 
13 Numerous technical resources are available on the Hanford Site for performing the field studies 
14 identified in the work plan. These resources as authorized by the 200 Area Project Manager will be 
15 responsible for performing data collection activities and analyses, and for reporting the results of 
16 specific technical activities . Internal and external work orders and subcontractor task orders are 
17 authorized by the 200 Area Project Manager. Statements of work will be provided to the technical 
18 teams and will include a discussion of authority and responsibility, a schedule with clearly defined 
19 milestones, and a task description including specific requirements. Each technical team will keep the 
20 coordinator informed of the work status performed by that group and any problems that may arise. 
21 
22 
23 
24 3.0 DOCUMENTATION AND RECORDS 
.5 
6 

27 The Tri-Party Agreement specifies documentation and records management requirements for 
28 remediation activities at the Hanford Site. The Tri-Party Agreement categorizes all supporting 
29 documents based on importance of documenting final data or use in decision-making to support 
30 remediation. Under the Tri-Party Agreement, documents are categorized as either primary or 
31 secondary documents. Tables 9-1 and 9-2 of the Tri-Party Agreement provide a listing of primary 
32 and secondary documents, respectively. 
33 
34 The. Tri-Party Agreement describes the process for review, comment and revision of documents 
35 supporting cleanup of the operable unit. The Information Management Overvi~w, Appendix E of the 
36 200-BP-11 Operable Unit work/closure plan details ER and Hanford Site programs for records 
37 management. As noted in Section 2.2.2, the 200-BP-11 Operable Unit Managers are responsible for 
38 implementing Tri-Party Agreement requirements for remediation of the 200-BP-11 operable unit. 
39 , Revisions, should they become necessary after finalization of any document, will be in accordance 
40 with Section 9.3 of the Tri-Party Agreement. Changes in the work schedule, as well as minor field 
41 changes, can be made without having to process a formal revision. The process for making these 
42 changes will be as stated in Section 12.0 of the Tri-Party Agreement. The Administrative Record will 
43 be maintained to support 200-BP-11 operable unit remediation activities in accordance with 
44 Section 9.4 of the Tri-Party Agreement. 
45 
46 
47 
.. 8 
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4.0 FINANCIAL AND PROJECT TRACKING REQUIREMENTS 

4.1 MANAGEMENT CONTROL 

The primary goals of the Management Control System (MCS) are to provide methods for planning, 
authorizing, and controlling work so that it can be completed on schedule and within budget. The 
MCS is to ensure that all planning and work performance activities are technically sound and in 
conformance with management and quality requirements. BHI will have the overall responsibility for 
planning and controlling the investigation activities, and providing effective technical, cost, and 
schedule baseline management. If a contractor is used, BHI will maintain project management 
responsibilities, however the contractor may be allowed to assume direct day-to-day responsibilities 
for some management functions. The management control system used for this project must meet the 
requirements of DOE-RL Order 4700. lA, "Project Management System," (DOE-RL 1993). The BHI 
Project Control Management System (in development) and WHC MCS (WHC 1994) were developed 
to meet these requirements. 

The schedule developed for the 200-BP-11 Operable Unit will be updated at least annually, to expand 
the new current fiscal year and the follow-on year. In addition, any approved schedule changes (see 
Section 12.0 of the Tri-Party Agreement for the formal change control system) would be incorporated 
at this time, if not previously incorporated. This update will be performed in the fourth quarter of the 

· previous fiscal year (e.g., July to September) for the upcoming current fiscal year. The work 
schedule can be revised at any time during the year if the need arises, but the changes would be 
restricted to major changes that would not be suitable for the change control process . 

4.2 MEETINGS AND PROGRESS REPORTS 

Both project and unit managers must meet periodically to discuss progress, review plans, and address 
any issues that have arisen. The project managers' meeting will take place at least quarterly, and is 
discussed in Section 8.1 of the Tri-Party Agreement. 

Unit managers shall meet monthly to discuss progress, address issues, and review near-term plans 
pertaining to their respective operable units and/or treatment, storage, and disposal groups/units. The 
meetings shall be technical in nature, with emphasis on technical issues and work progress . The 
assigned DOE unit manager for the 200-BP-11 Operable Unit will be responsible for preparing 
revisions to the schedule prior to the meeting. The schedule shall address all ongoing activities 
associated with the 200-BP-11 Operable Unit, including actions on specific source units (e.g., 
sampling) . This schedule will be provided to all parties and reviewed at the meeting. Any 
agreements and commitments (within the unit manager's level of authority) resulting from the meeting 
will be prepared and signed by all parties as soon as possible after the meeting ._ Meeting minutes will 
be issued by the DOE unit manager and will summarize the discussion at the meeting, with 
information copies given to the project managers. The minutes will be issued within five working 
days following the meeting. The minutes will include, at a minimum, the following information: 

• Sta~ of previous agreements and commitments 

• Any new agreements and commitments 
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• Schedules (with current status noted) 

• Any approved changes signed off at the meeting in accordance with Section 12.1 of the 
Tri-Party Agreement. 

Project coordinators for each operable unit also will meet on a monthly basis to share information and 
to discuss progress and problems. 

· The DOE shall issue a quarterly progress report for the Hanford Site within 45 days following the 
end of each quarter. Quarters end on March 31, June 30, September 30, and December 31. The 
quarterly progress reports will be placed in the public information repositories as discussed in 
Section 10.2 of the Tri-Party Agreement. The report shall include the following: 

• Highlights of significant progress and problems. 

• Technical progress with supporting information, as appropriate. 

• Problem areas with recommended solutions. This will include any anticipated delays in 
meeting schedules, the reason(s) for the potential delay, and actions to prevent or minimize the 
delay. 

• Significant activities planned for the next quarter. 

• Work schedules (with current status noted) . 

5.0 REFERENCES 

BHI, 1995 (anticipated), Project Control Management System, BHI-PC-01, Bechtel Hanford, Inc., 
Planning and Control Organization, Richland, Washington. 

DOE-RL, 1993, Project Management System, RLIP 4700. lA, U.S. Department of Energy, Richland 
Field Office, Richland, Washington. · 

Ecology, EPA, and DOE, 1994, Hanford Federal Facility Agreement and Consent Order, (Fourth 
Amendment), 89-10, Olympia, Washington. 

WHC, 1994, Management Control System, WHC-CM-2-5, Westinghouse Hanford Company, 
Richland, Washington. 
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Figure B-1. Project Organi:zation for the 200-BP-11 Operable Unit RFI/CMS . 
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APPENDIX C 

200-BP-11 RCRA TSD UNIT FORM 3'S FOR THE HANFORD SITE 
PART A PERMIT APPLICATION 

C-i 



DOE/RL-93-74, Draft B 

C-ii 



9513337 ,. I 39J oE/RL-93-74, Draft B 

CONTENTS 

216-B-63 TRENCH FORM 3 . ... .. ..... ... .... . . . . . . . . . . . .. .. ... .... . . C-1 

216-A-29 DITCH FORM 3 .. . . .. ... ... .. ... ... . ... · ... . . ..... _. . . . . . . . . C-11 

216-B-3 MAIN POND FORM 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-21 

216-B-3 EXPANSION PONDS FORM 3 . ... . . . ... . . ... .. ........ . . .. . . . . . C-31 

LIQUID EFFLUENT RETENTION FACILITY FORM 3 . . . . . . . . . . . . . . . . . . . . . . . C-41 

EFFLUENT TREATMENT FACILITY FORM 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-51 

PURGEWATER TANKS FORM 3 . .. . . ... ... ..... . .. .... ... . . . ...... . . C-63 

C-iii 



DOE/RL-93-74, Draft B 

C-iv 



9513337 .1394 . 
DOE/RL-93-74, Draft B 

216-8-63 TRENCH FORM 3 

C-1 



DOE/RL-93-74, Draft B 

C-2 



..... I a, n ·: I i I £-::) I I 
I 

I I I I I I I t ! 

I i i I L!' I I 
; 

I I I I I 
I 

i r I I ' 
I 

I 
I I I 

' I 
I 
I ' I ! I I 1

9 
I I ooo·ooz ~ 1010: z I I ; 

I j 

' i 
I I i I I I I l I I I I 1°1 ! ooo'ooz ,~ 1011: I I ' I 

' 
I I 

! I 
I I I ' I I I I lal I or rlo:.111-x I I I ! 

' i I ~ ! ! I I I' I I l£J 
009 t loisi 1-x ; 

=I •• -_ , .. .I.WO ....., •• 
.I.WO ..., ....., 

--··· 
19ft .INftOlff"I I I .. .... ..._ .. 

""""'° -=~1 IS 
., 'ffl::IW.o 

,00:, ,., 
....,..c, 

m:» 1:, .aNl"I ... . II 

-- i .U.OWn:> MCNDO ~ 'W • IJDll.-r.) -flCIOIW .. 
-OW"I',. I 

.,... M ...-e DZ 01 .. UICI _, ,._ ----~ " "'I ..,_ .a.awr.,t, ~ ....... OOr ,,,_., 11H •u,o .. ,,.. no,rd Clor "'°" n:, .,_, NO ...,., e9slOlf _, • .., ~ I' :(_,.. l•JC ~ I •JC -.... ... -, __,.,,, • MOU.Oft DNUrWWO:, 11011 lr'WtlffXI 

·········································--·······························---,. 11·······························.aw, ... ~ 1··········································1~ 1···················-·······--~ :,·•·································--,:, ••••••••••••••••••••••·•·---IIW-:.1&191 ,. .................................... ,_,. "91:1 
··································~--·································--91G& , .......................................... ..., ··········.•····························~ •.•...•....•.•........••......... ,. ..... s.u, 

·········································~ IIICO ...., .. .OANI 

--·--
._ ...... ..... ...... ...... ----..... llll.&n1101NOTW9 

"° .........,...,., ... t:>-9-S ............. ... ..,..,....,, 
.. -----.-a-

110 AYO 11M IN0nfll ao ~IWl:IO 
....... ,. .. -IN! ...... ,.,...,,,.,.., UIOt' aa IIIOU~CNf"I 

AYO_.hlln ........ ...-----
IIU.M-IWj!)IMIIO 

..,._.,...... ....... ---- 110 .I.YO 11M INO,,.,. 

"' ,.....,...... .. ..,.auo -.::=u-....;:4;;; IN ~ 
ll'ICM.,..,Clllln llll.&n110III01'W9 NO TIIMNOU311 

110 ll'l0M 11M ..,,,.,. ....... :wlCIWllfMONOJ.:IIIUM 1111111110...,.,,,,. .. ~a:,v-- 110 W10M 11M INQ& ... 110.l'IIIINl:N 
AYOIIMtllll.ln IG&M=-rw, 

110 AYO _. SNO,,.,. ... ...........,..a:,, ... 110SC.WA:.D ... l'MU.... 
AYO-.tllll.ln nun 110 ..,,,_. 

-
..,., 110 A.cl 11M __,,,._ ICll .,,, 1111.&n 110...,.,,,,. 

•• 
... ._.~IIIINIY....,:, 

• , ...... ...... u1::,y,1,r:, NDIIIO ~ 

--
u1::,y4y::, NDIHO 

-
•ao. 

n1::,ow., 1104 '""""'" •a na::,0114 11011 '"""'" 
- 110 IJ.INn l.&.YIV<IOIIM'f' ... 110 UINn l.&.YIM<IOVM'f' ... ~ .................. -.... - .. ..-.. .o~-.. 9!a-...-. .............. -.-......... .,.. ...... ,,,._,... .. ..._ __ .... _.,_......_.IO.&N'I ~ ,.._ ...... -»IIDW, _...._,.,.._.... __ Y_,..11.,.._.,_ ... _.,_A&Dl~IIINIIOfll::ICMN .. 

,,........, ................... , ...... ..... .. .....,.., ...,.._ _ ...-., .... ....,._ ..,_, ...... ",......_ ............. _._..,.•I.,.,......,_ .. II..,.,_ __ ...,_._ .... 
-................ ~-..... , .................. -............... _...._.,......,_"-.................... -_aao::,Nl::IOIII 'T 

&aw:mtY:> NOIHO ONY HOO:> -sassa:,01111 "111 

.18"111M1RIWYIYM.U,OO,I 'I a .-1111,,., ...... .,..,...,,,,,,,,,ID 
,.....,-,.~----... ...., .. -•OJClla:,MG 

~ tl:ltJ:l 
_____ _, ~ tJ;1 ~ 

ltllO-HIQI -~ai911111Clll0_,.WCIUWMO 
--..o,-.-,---, · ,._,, _ ._ ll'lfOIICl.._.lllU"Cl'l•IIIUalll llOI 

IUYO IICl ICMOW 
'llunl:rr, ... .,,, 

,__-=-,IJnelllr .... 'I 0 ,__~ .__...,,,__,. ___ ..,""'°',, ......... a 
,., ... -.. ~-----·-,~ .. _, ..... , .. ....,-cn11v11,vo•,Aaoe,-'-..,,. .. ,., ,....., ... .,. •• .__,..-cnll•utn,a• ...... ..a--.~..a ............ ....,_. .. 

.... _, ............................... _ ... _, ... ,1141 ....... _ .................. -~ ...... -............................... 

LI 91618 0101016101 LI VJ~ 
MiBftnN ·a, i.1.Y.LS/Ytfl , 

l JO t a6ed 
l8/9t/tt 'Z ·AaH 
1pua..11 £9~8-91Z 
tZ-88 1lf/300 

1-..o:, 

NOil vondcfV llW!Bd 

HOU. r.>ntldY GISIAH 110 .LSIHII "ft 

I I I I I n ....... --·-· 
--- A1NO asn 1Yl:>l~O ltOI 

3J.SVM snoH3e>Nva e ..ct• .....,._,. .. , ______ __ _____ .......... --.. 



DOE/RL-93-74, Draft B 
OOE/RL 88-21 

216-B-63 Trench 
Rev. 2~ 11/16/87 

Page 2 of 7 · .,_.,..,__ 
UL PROCESSES Ccoatlllffd) 

C:. IPACI POii MIClffl0NAL PflOCIU c:coll CIR ,011 DIIC:MINII cm.JI fltlOC:III (CNe '"TCM-,_ POii IACH '9IOCIII INTIND _tal N:LWI DIIIGN C/1/'Ar. 

IO!. DB! 
The 216-8-63 Trench receives nonregulated waste water from the B Plant Chemical Sewer. The 
trench also historically received corrosive dangerous waste from the generation of 
demineralizer columns in B Plant. Treatment of these wastes occurred by the successive 
addition to the trench of acidic and caustic wastes. This served to neutralize the wastes 
while in the trench. Any acidic or caustic waste which did reach the soil were 
subsequently neutralized by the -calcareous nature of the soil. Approximately 125,000 
gallons per day total flow reached the trench. The corrosive discharges constituted a 
major part of this flow. This unit has not received dangerous waste since September 1985 
and will be closed under interim status. The process design capacity reflects the 
maximum volume of water discharged to the facility on a daily basis rather than the 
physical capacity of the unit. . 
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IV. DESCRIPTION OF DANGEROUS WASTES (conllnuedJ 
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-
Historically, the 216-8-63 Trench received discharges of corrosive, dangerous wastes from 
B Plant. These discharges consisted of acidic and caustic backwashed from the 
regeneration of demineralizer columns in B Plant. Approximately 150,000,000 pounds of 
corrosive wastes were managed in the trench on an annual basts. 

V. FACILITY DRAWING 
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IX. OWNER CERTIFICATION 

I cenlly under pen.ltt ot law lh•t I haw• peraonally •••mlNd ad •• ,._.., with lhe lntormellon aubmlft•d In thla and •• attached 
document,, and lhat bHed on my lnquity ot Iha•• lndwldual• Immediately ,eaponalble tor oblainlno th• lntormallon, I beliewe lhat th• 
aubmllled inlormallon la ,,.,., accur•t•. and complete. I 1111 aware 1h11 lh•• are •lf1nlllcanl pen,IIIH tor aubmittlno ,.,,. inlormallon, 
iocludinfl th• poaaibillty ot tine and lmpriMHunent. 

,f ....., 

M~t:1-~Lavre~ca 
IIGNA If~· DATIIIGNID 

-~ 
uaot33r tch ~n ~eraiio1s November 16, 1987 n1 ~ta es eoar men o Enerav ·,1 
X. OPERATOR CERTIFICATION 

t cenlly under penally ot lew lhat I haw• per,onally.e•an,ined •Ml •••l•miliM-wllh lhe-lnlormallon aubmilted In lhla and eU •i ~ 
documenla, and lhal baaed CM my Inquiry ol lhoH lndwklu,1, lnunedl,lely reaponaible tor obl•inlno lhe lnlonnallon, I believe lhat th• 
aulJnailled lnlormatlolt la fn,e, accurate. •nd complele. I •m ••11• lhat lhete are •lgnllk:ant pen•III•• /or •ubmilllng 1,1 .. lnlormatlon, 
including the poalibilily ot llne end lmprla0111M11t. 

..... ,,,....~ IIQNANRI DATIIIOHID 

SEE ATTACHMENT 
C-6 
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X. OPERATOR CERTIFICATION 

OE/RL-93-74, Draft B DO~/RL 88-21 
216-8-63 Trench 

Rev. 2, 11/16/87 -
Page 5 of 7 

I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this and all attached documents, 
and that based on my inquiry of those individuals inmediately responsible 
for obtaining the information, I believe that the submitted. information is 
true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information including the possibility of fine 
and imprisonment . · 

Mc ae J . Lawrence . 
Manager, Richland O ations 
United States Department of Energy 

William M. Jacoe_) 
President · · · 
West inghouse Hanford Company 

C-7 
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9513337 .~ I 1·t 
PleaH print or type In the unshaded •reH only 
(fill-in ., .. s e,e speced to, elite type, i.e., 12 cherecter/inchJ. 

FORM 

OE/RL-93-74, Draft B 

216-A:.29 Ditch 
Rev. 3, 06/30/94 

Page 1 of 7 

1. EPA/STATE 1.0. NUMBER 

~ DANGEROUS WASTE PERMIT APPLICATION lwlAl 1 lelejololojejejel 1 I 
>FFICIAL USE ONLY 

At't'LICA TION DA TE RECEIVED COMMENTS APPROVED fmo . dav & vr. / 

~ I I 
II. FIRST OR REVISED APPLICATION 

Piece •n ~x• in th• appropriate box in A or B below lmark one box onlyl to indicate whether this i• the first application you ere submitting for your f•cilitl or• reviHd 
•f,Plic• tion. .If this is your first application end you already know your facility's EPA/STA TE 1.0. Number, or if thi• i• • reviHd application, enter your feci ity'• EPA/STA TE 
I. • Number in Section I above. 

A. FIRST APPLICATION (piece en •x• below end provide the eppropriete dete/ • 1. EXISTING FACILITY (See lnstNctions for definition of "existing" feciliry. 
Comp/et• item below.I • 2. NEW FACILITY (Comp/et• item below/ 

tm LI @ FOR EXISTING FACILmES. PROVIDE THE DATE (mo •• dtfi· "tlt' u: LI tt 
FOR NEW FACILmEs. 
PROVIDE THE DATE, 

6 OPERATION BEGAN OR THE DATE CONSTRUCTION CO ME CEO (mo., d•~ & yr/ OPERA• 
fuse the boxes to th• left/ TION BE AN OR IS 

EXPECTED TO BEGIN 
B. REVISED APPLICATION (piece en •x• below end complete Section I ebove/ 

[X) 1. FACILITY HAS AN INTERIM STATUS PERMIT • 2. FACILITY HAS A FINAL PERMIT 

Ill. PROCESSES • CODES ANO CAPACITIES 

A. PROCESS CODE. Enter the code from the list of proce•• code• below that be• t de•cribH each proce•• to be uHd • t the facility. Ten lines ere provided for entering 
codH. If more line• ere nHded. enter the codel•I in the space provided. If a proce•• will be used that i• not included in the list of code• below. then dHcribe the 
proce• s (including it• de• ign cepecityJ in the space provided on the (Section 1/l·CJ. 

8. PROCESS DESIGN CAPACITY • For each code entered in column A enter the capacity of the proce•• • 

1. AMOUNT· Enter the amount. 

2. UNIT OF MEASURE • For each amount entered in column 811 I. enter the code from the list of unit measure code• below that describe• the unit of meuure ueed. 
Only the units of meesure that ere lieted below should be UHd. 

PRO· APPROPRIATE UNITS OF PRO• APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY 

,rage: Treatment: 

NTAINER lb• rrel, drum, etcl S01 GALLONS OR LITERS TANK T01 GALLONS PER DAY OR 
... NK S02 GALLONS OR LITERS LITERS PER DAY 
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNOMENT T02 GALLONS PER DAY OR 

CUBIC METERS LITERS PER DAY 
SURFACEIMPOUNOMENT S04 GALLONS OR LITERS INCINERATOR T03 TONS PER HOUR OR 

METRIC TONS PER HOUR: 
Ol• pos•J: GALLONS PER HOUR OR 

LITERS PER HOUR 
INJECTION WELL 080 GALLONS OR LITERS 
LANDFILL 081 ACRE-FEET (the volume thet OTHER IUH for physical. chemical, T04 GALLONS PER DAY OR 

would cove, one ec,e to• thermal or blologic•I treatment LITERS PER DAY 
dfth of one foot/ proce•• H not occurring in tanks, 
0 HECTARE-METER surface impoundments or lnciner• 

LANO APPLICATION 082 ACRES OR HECTARES • tors. DHcrib• the procee• e• in 
OCEAN DISPOSAL 083 GALLONS PER DAY OR the space provided: Section lll•C.I 

LITERS PER DAY 
SURFACE IMPOUNOMENT 084 GALLONS OR LITERS 

UNIT OF UNIT OF UNIT OF 
MEASURE MEASURE MEASURE 

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE 

GALLONS ••••••••••••••••••••• G LITERS PER DAY ·• • • • • • • • • • • • • • • • V ACRE·FEET •••••••••••• • •• • •••• A 
LITERS •... •• • ••••• • •••• •••••• L TONS PER HOUR . • . • • . • • • • • • • • • • 0 HECTARE-METER • ••• ••••••••••• F 
CUBIC YARDS •••••••••••••••••• Y METRIC TONS PER HOUR ••• •• ••••• W ACRES •••••••••••• • •••••••••• B 
CUBIC METERS • • • • • • • • • • • • • • • • • C GALLONS PER HOUR • • • • • • • • • • • • • E HECTARES • ••• ••••••••••• ••••• Q 
GALLONS PER DAY •••••••••••• • • U LITERS PER HOUR • • • • • • • • • • • • • • • H 

EXAMPLE FOR COMPLETING SECTION Ill (shown in line numbers X-1 end X-2 below/: A fecility hu two storege ten/ts, one tank cen 
hold 200 gellons end the other cen hold 400 gellons. The facility •l•o h•• an incinerator thst can bum up to 2 gallons per hour. 

8. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY 
N A. PRO· FOR N A. PRO• FOR 

L u CESS 2. UNIT OFFICIAL L U CESS 2. UNIT OFFICIAL 
IM CODE 1. AMOUNT OF MEA· USE IM CODE 1. AMOUNT OF MEA· USE 
NB (from list (specify/ SURE ONLY N B (from list (specify/ SURE ONLY 
E E ebovel (enter E E above/ (enter 

R code/ R code/ 

--- -
X-1 s 0 2 600 G 6 

X-2 T 0 3 20 E 6 

I 8 4 6,000,000 G 7 

- 0 4 6,000,000 u 8 

3 9 

4 10 

ECL30 • 300 • ECY 030-31 Form 3 Rov. 2/84 C-13 PAGE 1 OF5 CONTINUE ON REVERSE 
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216-A-29 Ditch 

DOE/RL-93-74, Draft B 
Continued from the front . 

Rev. 3, 06/30/94 
Page 2 of 7 

Ill. PROCESSES lcontinuedl 

,PACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS lcode "T04") . FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACITY. 

T04, D84 

The 216-A-29 Di tch received nonregulated process and cooling water from the 
Plutonium-Uranium Extraction (PUREX) Plant, and also received corrosive 
dangerous waste from regeneration of demineralizer columns in the PUREX Plant . 
The ditch also received spills from the PUREX Plant . Treatment of this waste 
occurred by the successive addition of acidic and caustic waste, which served 
to neutralize the waste in the ditch . Any acidic and caustic waste that did 
reach the soil were subsequently neutralized by the calcareous nature of the 
soil. Approximately 6,000,000 gallons (22,712,400 liters} a day of waste flow 
reached the ditch. No accurate records are available concerning the total · 
volume of waste treated in this unit. The 216-A-29 Ditch has not received 
dangerous waste since February 1986 and will be closed under interim status. 
The process design capacity for this unit reflects the maximum volume of waste 
discharged to the unit daily rather than the physical design capacity. 

IV. DESCRIPTION OF DANGEROUS WASTES 

A. DANGEROUS WASTE NUMBER · Enter the four digit number from Chapter 173-303 WAC for each listed dangerou1 wHte you will handle . If you handle 
dan1J9rous wHtH which are not listed in Chapter 173-303 WAC. enter the four digit numberl•I that dHcribH the characteri1tic1 and/or the toxic con
taminant• of thoH dangerous WHte1. 

B. ESTIMATED ANNUAL QUANTITY· For each listed wHte entered In column A Htlmate the quantity of that wHte that will be handled on an annual bHil. 
For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of aU the non-listed wHtel•I that will be handled which 
po11H1 that characteri1tic or contaminant. 

C. UNIT OF MEASURE· For each quantity entered in column B enter the unit of meHure code . Unit• of mea1ure which mu1t be UHd and the appropriate codH 
are: 

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE 

POUNDS .. . ...••. • • ..... . •.. . p R KILOG AMS . . . . . ... ••••. . •. ..• K 
TONS • •• . •..••..••.••.•.. . . . T METRIC TONS • ... . • . •. ••.••• • • . M 

If facility records UH any other unit of meHure for quantity, the units of meHure mu• t be converted into one of the required unit• of meHure taking into account the 
appropriate density or 1pecific gravity of the wHte. 

0 . PROCESSES 

1. PROCESS CODES: 

For U1ted dangerou1 wHte: For each ll1ted dangerou, wHte entered In column A 1elect the codelsl from the list of proce11 codH contained in Section Ill to 
indicate how the wHte will be 1tored. treated. and/or di1po1ed of at the facility. 

For non-listed dangerou1 wHtH: ·For each characteri1tic or toxic contaminant entered in Column A. 1elect the codelsl from the list of proce11 codH contained in 
Section Ill to indicate all the procHHS that will be u1ed to 1tore. treat. and/or di1po1• of all the non-listed dangerou1 wHtH that po11H1 that characteri1tic or 
toxic contaminant. 

Note: Four apace• are provided for entering proceu code• • If more are naeded: 111 Enter the first three H described above; 121 Enter •ooo• in the extreme right 
box of Item IV·Dtt); and 131 Enter in the apace provided on page 4. the line number and the .additional code(1). 

2. PROCESS DESCRIPTION: If a code i1 not U1ted for • proce11 that will be uHd. de•cribe the proce11 in the apace provided on the form. 

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER • Oangerou1 WHtH that c:.n be dHcribed by more than one WHte 
Number 1hall be de• cribed on the form H follows : 

1. Select one of the Oan9erou1 WHte Numbera and enter it In column A. On th'! ume line complete column• B. C. and D by Htlmating the total annual quantity _of 
the wHte and dHcribang all the proce11H to be uHd to treat. store. and/or d11po1• of the wHte. 

2. In column A of the next line enter the other Oangerou1 WHte Number that can be u1ed to dHcribe the wHte . In column 0121 on that line enter "Included with 
above " and make no other entriH on that line. 

3 . Repeat 1tep 2 for each other Dangerous WHte Number that can be u1ed to dHcribe the dangerou1 wHte . 

EXAMPLE FOR COMPLETING SECTION IV /&hown in line number& X-1. X-2. X-3. and X-4 b•lowJ • A facility will treat and diapoH of an e• t imated 900 pound1 per yHr 
of chrome shavinff' from leather tanning and finishing operation. In addition. the facility will treat ~nd d:=f!>•~ of three non-listed wHtH. :rwo wutH are corrosive 
only and there wi be an Htimated 200 pound, per year of each wHte. Th• other WHte 11 corro11ve a ignitable and there will be an e1t1mated 100 pound, per year 
of that wHte. Treatment will be in an incinerator and di1poul will be in • landfill . 

D. PROCESSES 
A. C. UNIT 

l N bANGEROUS B. ESTIMATED ANNUAL OF MEA· 
~ 0 WASTE NO. QUANTITY OF WASTE SURE 1. PROCESS CODES 2. PROCESS DESCRIPTION f•nt•r E /enter cod•J code} (t!ntt!t} (if • code i& not t!ntered in D(IJJ 

X 0 5 4 900 p r 1o 13 o 1s 1o I I I I 

400 p r 1o 13 o 1s 1o I I I I 
X•2 D 0 0 2 

p r 1o 13 o 1s 1o I I I I 
X-3 D 0 0 , 100 

r 1o 1
3 o 1s 1o I I I I 

included with above X-4 D 0 0 2 

ECL30 - 271 - ECY 030-31 Form 3 C-1 4 PA GE 2 OF 5 CONTINUE ON PAG E 3 



OE/RL-93-74, Draft B 

Continued from Paa• 2. 
NOTE: "'•tocopy thu fMfl• 1,ofo,. complotin(I if yo11 ho.,.,,..,. thM 26 _., .. to i,t. 
' 0. NUMBER ,_,.,.., from pafl• II 

wl A 1, 1 e I• Io Io Io I II I e I II I 1 I 
IV . DESCRIPTION OF DANGEROUS WASTES lcontinuedl 

L N 
A. C. UNIT 

OANGEROUS B. ESTIMATED ANNUAL OF MEA· 
~o WASTE NO. QUANTITY OF WASTE SURE I. PROCESS CODES (enlet E • 

{Mtor codoJ codoJ lon1orJ 

- I I oa• I I I I 
I 0 0 0 2 3,300,000,000 p T04 

I I I I I I I I 
.2 0 0 0 6 35 

I I I I I I I I 
3 u 1 3 3 310 

1,1, 1, ,' ., ·' I I I I 
4 w T 0 2 50,000 

I I I I I I I I 
5 

I I I I I I I I 
8 

I I I I I I I I 
7 

I I I I I I I I 
8 

I I I I I I I I 
9 

I I I I I I I I 
10 

I I I I I I I I 
1 

I I I I I I I I 
12 

I I I I I I I I 
13 

I I I I I I I I 
14 

I I I I I I I I 
15 

I I I I I I I I 
18 

I I I I I I I I 
17 

I I I I I I I I 
18 

I I I I I I I I 
It 

I I I I I I I I 
20 

I I I I I I I I 
21 

I I I I I I I I 
22 

I I I I I I I I 
23 

I I I I I I I I 
24 

I I I I I I I I 
5 

128 
I I I I I I I I 

l"AGE 3 OF Ii 

D. PROCESSES 

- ..... ~, ·· - -- -· 
216-A-29 Ditch 

Rev. 3, 06/30/94 
Page 3 of 7 

2. PROCESS DESCRIPTION 
IH • code i• not ontored in Oft JI 

Neutralization/Percolation 

'r 

Included With Above 

-

CONTINUE ON REVERSE ECL30 • 271 • ECY 030-31 Form 3 
,.,,,., ·,4 •• ·••• ·c•, ore. behind ,;;-::;= to i(/-tify photo copied pogHJ 
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DOE/RL-93-74, Draft B 

Continued from th• front . 

"' DESCRIPTION OF DANGEROUS WASTES tcontlnuedl 

ISE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM SECTION 0111 ON PAGE 3. 

IJUL. / l\ ._ -u u -.:. .. 

216-A-29 Ditch 
Rev. 3, 06/30/94 

Page 4 of 7 

The 216-A-29 Ditch received corrosive waste (D002) from the PUREX Plant. The 
discharges consisted of acidic and caustic backwashes from the regeneration of 
demineralizer columns in the PUREX Plant. The ditch also received spills from 
the PUREX Plant. The dangerous waste consists of toxicity characteristic 
waste (0006), acutely dangerous discarded chemical products (Ul33), and state
only waste (WT02). 

V. FACILITY DRAWING 

AU exiating facilitlea muat include in the apace provided on page 5 a acale drawing of the facility /.see in.suucrion.s for more detMIJ . 

VI. PHOTOGRAPHS 

AU exiating facilitiH muat include photograph• f•eri•I or ground-level} that clHrly delinHte all existing atructurH; exiating atorage, trHtment and diapoHI arHa· and 
aitH of future atorage, treatment or diapoHI areas /.see m.struction.s for more detail}. · • 

VII. FACILITY GEOGRAPHIC LOCATION 1s in ormat1on 1s 

VIII. FACILITY OWNER 

[!] A. If th• facility owner la alao th• facility operator H Hated In Section VII on Form 1, "General Information", place an •x• In the box to the left and aklp to Section IX 
below. 

8. If th• facility owner la not the facility operator H Hated in Section VII on Form 1, complete the, following ltema: 

4 CITY OR TOWN 

IX. OWNER CERTIFICATION 
I certify under pen•lty of l•w th•t I h•v• per.son•lly •••mined •nd •m f•mili•r with th• inform•tion .submitted in thi.s •nd •II •tt•ched document.s, •nd th•t bued on my 
inquiry of t~o.se_ individu•l.s _immedi•tely_ re_.spon.siblt: for obt~ining the (nform•tion, _I ~.elieve !h•t the_.sub'!'itted inform•tion i.s true, •ccur•te, •nd complete. / •m •w.,e th•t 
there •re .s1gniltc•nt pen•lt1e.s for .subm,wng f•l.se mform•t1on, mcludmg the p 1bil1ty of fine •nd 1mpr,.sonment. 

NAME /print or type} SIGNATURE DA TE SIGNED 

SEE ATTACHMENT C-16 



9513337 .. I 'i·OZ . 
DOE/RL-93-74, Draft B 

X. OPERATOR CERTIFICATION 

UUC./ I\L-oo-'-l 

216-A-29 Ditch 
Rev. 3, 06/30/94 

Page 5 of 7 

I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this and all attached documents, and that 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the submitted information is true, accurate, 
and complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment. 

r/ perator 
J n D. Wagoner, Manage 
U.S. Department of Energy 
Richland Operations Office 

Co-operator ., 
Edward S. Keen, President 
Bechtel Hanford, Inc. 

C-17 
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216-A-29 Ditch 

Rev. 3, 06/30/94 
Page 7 of 7 

93O8O116· 34CN 
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216-B-3 MAIN POND FORM 3 
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9513337 ~ 140
a OE/RL-93-74 Draft B ' , 

Plene print or type In the unshaded •re•• only 
Ifill.In eree• ere epeced for •Ht• tn,e, I.e., 12 eherecterimehl, 

FOqM 

DOE/RL-88-21 
216-8-3 Main Pond 
Rev. 5, 06/30/94 

Page 1 of 7 
1. EPA/STATE I.D. NUMBER 

I DANGEROUS WASTE PERMIT APPLICATION lwl A I 1 Is I e IO IO IO Is I e I e I 1 I 
FOR OFFICIAL USE ONL V 
APPLICATION . DA TE RECEIVED COMMENTS APPROVED (mo. dev.& vr.J 

~ I I I 
II. FIRST OR REVISED APPLICATION 

PIK• en •x• In the eppropriete box In A or B below lm• rlc one box onlyl to indicate whether thi9 is the firet • ppffc• tlon you • re 1ubmitting for your f•cili1 or • revi1fld 
•rrlic•tlon. If thle 1w your flret •ppllc• tlon end you elre•cly know your facility'• EPA/STA TE I.D. Number, or II thi9 1w • reviled •ppllc• tlon, enter your f• cl ity'1 EPA/STA TE 
I. • Number In Section I ebow. 

A. FIRST APPLICATION lp,_ce en •,c• below end provide the eppropriete dete/ 

0 1. EXISTING FACILITY ts- ln•tNCtlon• for definition of "Hl•tlnt/ • fecllity. 
Compi.,e item below.I 

• 2. NEW FACILITY (Comp,-te hem below/ 

m LL ~ FOR EXISTING FACILITIES, PROVIDE THE DATE (mo., dMi &Jc.I 1: LL rt 
FOR NEW FACILmEs. 
PROVIDE THE DA TE. 

OPERATION BEGAN OR THE DA TE CONSTRUCTION CO ME CED (mo •• d•~ & yr/ OPERA· 
fu•• th• bo..,• to th• ,.ftl TION BE AN OR IS 

EXPECTED TO BEGIN 
a. REVISED APPLICATION (piece en •,c• below end complete Section I ebovel 

[X) 1, FAC1LITY HAS AN INTERIM STATUS PERMIT 0 2. FACILITY HAS A FINAL PERMIT 

nt. PROCESSES • CODES AND CAPACITIES 

A. PROCESS CODE• Enter the code from the list of procu• code• below thet beat de• cribe• each proce•• to be uaed •t the facility. Ten line, ere provided for entering 
codn. If more llnn ere needed, enter the codel1I In the ,pace provided. If• proce•• wiU be uaed th• t is not Included In the llat of codn below, then de• cribe the 
pn,cn1 llndudin(I It• d•~n cepecltyl In the 1pace provided on the (Section lll•CI. 

I. PROCESS DESIGN CAPACITY • For each code entered In column A enter the c1paclty of the procn,. 

1. AMOUNT • Enter the amount. 

2, UNIT OF MEASURE • For each amount entered In column Bl1 I. enter the code from the lllt of unit rnenure codn below thet dncribe, the unit of rne• ,ure ueed. 
Onlv the unlu of rnenure th• t - lllted below 1hould be uaed, 

PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 

PROCESS CODE DESIGN CAPACITY 

orege: 

... ONTAINER fb I d .,,. . t I rum, e C S01 GALLONS OR LITERS 
TANK S02 GALLONS OR LITERS 
WASTE PfLE 803 CUBIC VAROS OR 

CUBIC METERS 
IURFACEIMPOUNDMENT S04 GALLONS OR LITERS 

Olepoeel: 

INJECTION WELL 080 GALLONS OR LITERS 
LANDFILL 0B1 ACRE•FEET Ith• volume thet 

-Id cover one •ere to • 
dfth of one footl 
0 HECTARE-METER 

LAND APPLICATION DB2 ACRES OR HECTARES 
OCEAN DISPOSAL 0B3 GALLONS PER DAV OR 

LITERS PER DAV 
IURFACEIMPOUNDMENT 084 GALLONS OR LITERS 

UNITOF 
MEASURE 

UNIT OF MEASURE CODE UNIT OF MEASURE 

PROCESS 

Treatment: 

PRO· 
CESS 
CODE 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

TANK TOI GALLONS PER DAV OR 
LITERS PER DAV 

SURFACEIMPOUNOMENT T02 GALLONS PER DAV OR 
LITERS PER DAV 

INCINERATOR T03 TONS PER HOUR OR 
METRIC TONS PER HOUR: 
GALLONS PER HOUR OR 
LITERS PER HOUR 

OTHER (UH for phyllc1I. chemical, T04 GALLONS PER DAV OR 
thermal Of' blologicel treatment LITERS PER DAV 
proce•• H not occurring In tank,, 
1urface impoundment1 or lnclner• 
atore. Dncribe the ;roce• HI In 
the 1pace provided: ectlon lll•C.J 

UNITOF UNITOF 
MEASURE MEASURE 

CODE UNIT OF MEASURE CODE 

GALLONS ••••• • ••••• • •• •• ••• • • 0 LITERS PER DAY • • • • • • • • • • • • • • • • V ACRE-FEET • •• • •••• •••••••••••• A 
HECTARE-METER LITERS • •• •••••••• , ••••• •• • ••• L TONS PER HOUR • • • • • • • • • • • • • • • • D .. .... .. ....... F 

CUBIC YARDS • • •• •• ••••• • •• •••• V METRIC TONS PER HOUR • ••••• ••• • W ACRES • • •• •• •• • •••••••••••• •• 8 
CUBIC METERS ........ ... ...... C GALLONS PER HOUR •• ••• , • • • • • , • E HECTARES • • • ••• •• • ••• • • , ••••• Q 
GALLONS PER DAV • •• ••••• • ••••• U LITERS PER HOUR ........ .. .... . H 

EXAMPLE FOR COMPLETING SECTION Ill f•hown in line number• X•I end X·2 be/owl: A f•cility he• two •toreg• t•nlc•. one t•nlc c•n 
hold 200 g•llon• •nd th• oth., cen hold «JO g•llons. The facility • lao h•1 en lnclnentor that can bum up to 2 g• lloM per hour. 

I . PROCESS DESIGN CAPACITY I . PROCESS DESIGN CAPACITY 
N A. PRO- FOR N A . PRO· FOR 

LU CESS 2. UNIT OFFICIAL L U CESS 2. UNIT OFFICIAL 
IM CODE 1. AMOUNT OF MEA• USE IM CODE 1. AMOUNT OF MEA· USE 
NB (from li•t SURE ONLY NB (from list (epecifyl SURE ONLY 
E E ebovel fepecify/ (enter E E •bovel (enter 

R cod•I R code/ 

- ----
X-1 s 0 2 600 G 6 

X-2 T 0 3 20 E 6 

T 0 2 840,000 u 1 

2 D 8 4 840,000 G 8 

3 s 

4 to 
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'")1,<j: FffiADDmONAL PROCESS CODES OR FOR DESCRIBINO O~ER PROCESS lcocl• •y04•1. FOR EAat PROCESS ENTERED HERE INCLUDE DESION 

The 216•8•3 Main Pond (Main Pond) consists of the 216·8·3 Pond and the 216-8-3-3 Ditch. The 216·8-3 Pond, which began 
service· In 1945, currently covers an area of 35 acres (14 hectares) to a depth of 2 to 8 feet (.71 to 2.4 meters). The 
216-8-3 Pond receives effluent from the 216-B-3-3 Ditch, which was excavated in 1970 to replace an earlier ditch . The 
216·8·3·3 Ditch is approxipiately 3,700 feet (1,128 meters) long, 30 feet (9.1 111eters) wide at grou,d level, 6 feet 
(1.a 111eters) wide at the bottom, and 4 to a feet (1.2 to 2.4 ineters) deep. The 216-B·l·l Ditch received most of its 
dangerous waste frOIII the 216-A-29 Ditch, which drained the Plutoniua Uraniu. Extraction (PUREX) Plant chemical sewer line. 
The 216·A•29 Ditch discharged Into the 216·&-l-3 Ditch approxl11111tely 1,500 feet (460 Mtera) west of the 216·8·3 Pond. The 
216•A·29 Ditch was shut down and Inter(• stabilized In July 1991. 

The Main Pond receives waste water (prl•rlly process and cooling water) fraa the PUREX Plant, the 8 Plant Caq,lex, the 
242•A Evaporator, and other 200 East Area units. The Main Pond received corrosive waste••• rnult of the regeneration of 
the PUREX Plant dealnerallzer coluina (084). Treatmnt of the waste occurred by the successive discharge of acidic and 
caustic wute, llhlch Hrved to neutralize the corroalvlty of the waate before and upon reaching the Main Pond. Rnlul 
corroslvlty was neutralized by the calcareous nature of the Main Pond soil (T02). 

in 

The process design capacltln given for waate process codes T02 [840,000 gallons (3,180,000 liters) per day) and 084 
[840,000 gallons (3,180,000 ll ters)] represent Main Pond•• proportional share (based on percolation capacl ty) of the process 
design capacity of the a,tlre 8 Pond Syst• (which Includes the 216·8·3 Expansion Ponds,• separate dangerous waste tre• tllll!nt 
and disposal unit). At the peak of operations, approxi•tely 22,000,000 gallons (1!3,280,000 liters) per day of liquid were 
discharged to the entire 216·8·3 Pond System. Inter(• stabilization of the 216·8·3 Main Pond began In February 1994. The 
216•8•3 Nein Pond has been penanently isolated fraa all liquid effluent sources and will be closed under lnterl• status. 

W. DESCRIPTION OF DANOEROUS WASTES 

A. DANOEROUS WASTE NUMBER • Enter the four digit number from Chepter 173-303 WAC for Heh lilted denoeroue WHte you wll handle. If you handle 
d~ WHtH which - not l •ted In Chepter 173-303 WAC. enter the four digit numberC•I thet dHoribe• the charecrt•riatlo• end/or the tolllo _,. 
teminante of thoH deno-• WHtH. 

I. ESTIMATED ANMIAL QUANTI1Y • For Heh lated weete ent__, In column A Htlmete the 1111~ of lhllt weet• thet w11 be henclled on en .....a beele. 
For •ech charecterietlo or tolllo contamklMt enter9cl In column A eltlmate the total ..., .. quentlty of II the non-leted we•tel•I thet will be hendled which 
po•N-• that charaotntlo or~ 

C. UNfT OF MEASURE • For •ech quantity entencl In column B enter the unit of mH•ure code. Unite of mH•ure which muet be uted Md the eppn!pltete codn 
- = 

ENGLISH UNfT OF MEASURE CODE ME'TRIC UNfT OF MEASURE CODE 

•.. TONS , , , ... . ........ ..... ... T METRIC TONS •••••• •• • , •• ••••• , M 
POUNDS ... ..... . . ... ....... . P KILOGRAMS ••• • • ,.,. , , •• ••• • •• K 

W fec:ti. MCOl'd• UM eny other unit of menure for quentlty. the unit• of meHure muet be conwrted Into - of the Nquncl unit• of mee•ure taldncl Into ~ the 
eppra den•ity or •peciflo orevtty of the WHte. 

D.PROCEISEI 

1, PROCESS CODES: 

For lated deno- wem: For each lated dena- w••t• ent__, In column A Hlect the cod•l•I fram the let of ,--• codft contained In Section II to 
lndloete how the watt• wil be ttond, tneted, encl/or dl•poHd of et the feclllty, 

For non-lated dena- wame: For eech ch•ect•rhtlo or tolllo cont_.,ent entered In Column A. •elect the cod•l•I from the let of proeee• codH contained In 
Section W to Indicate .. the procetHe thet wil be ueecl to tton, tnat. encl/or dl•po•• of .. the non-ll• ted denoeroue we•tH thet po•H-• thet cherecterlttlc or 
tolllo~ 

Note: Four i-• .. pn,wled for entering procee• cod••· ff _,. - nNded: 111 Enter the flr•t ttw.e .. de•crlted uow: 121 Enter •ooo• In the •xtnme ,tght 
llox of ll.n •D111: end 131 Enter In the •P- provided on P-0• 4, the lrw number encl the eddltlonel codel•I, · 

2. PROCESS DESCRIPTlON: " • code le not lated for • ,,_ ... thet wll ... U•N , dHcrlM the ,_ ... In the •P•• provided on the fOffll. 

NOTE:' DANOEROUS WASTES DESCRIBED 8V MORE lMAN ONE DANGEROUS WASTE NUMBER • Deno- WHtH that oen '"' deecrtbed by - than - Weete 
Number •hell be deecrlbecl on the form H folowe: 

1. 8elNt - of the D11!'9- WNte N""'""' end enter It In column A. On the •- line oornplete column• B, C. Md D lty Htlmatlng the totlll __,_, quantity of 
the watt• and de•cribino •I the proeee•H to '"' wed to tre•t. ttON, end/or di•poH of the WHt•. 

2. In column A of the next 1M enter the other DengetOUI W•et• Number thet oen be wed to de•crtbe the weete. In column D121 on thet 1M entar •Included with 
e11ctw• Md make no other entrie• on thet line. 

3. Repeat et-, 2 for •ech other Deno- W••t• Number thet oen be u•ed to dHcrille the deno- WHt•. 

EXAMPLE FOR COMPlETINO SECTION rl lllhown In,,__,,,,,_ X•1, X•Z, X-3, end X-4 be/owl • A fecllty wll treet ~-- of en ettlmeted IOO pound•,-, YH 
of chrome •"-~• from leather tennlno end flnl•hlno operation. In eddltlon, the feoHlty wll treet encl :::t:" of thrM •ted we•tee. T- we•tn - - • Ml 
:.,_ end there be en e•tlm•ted 200 pound• per v•er of eeoh wHte, The other wHte I• oono•lve lgnlteble end U-. wll be en Htlmeted 100 pound• per yea 

t •t we•te. TNetment wll be In en lnclneretor and dl•poHI will be In • lendflll. 

0 . PROCESSES 

L N 
A. C. UNfT 

t>ANGEROUS B. ESTIMATED ANNUAL OF MEA· 
lo WASTE NO. QUANTITY OF WASTE SURE 1. PROCESS CODES 2. PROCESS DESCRIPTION N {enter E • ,.,,,., code/ code/ 

,,,,,,.,, llf • cod• I• not entered In D{I JI 

-
K 6 !IOO ,. T 1o13 o 1a 1o I I I I 

0 ,, 
x-z D 0 0 z «JO ,. r 1o13 o 1a1o I I I I 

X-3 D 0 0 , 100 ,. r 1o 13 o 1a1o I I I I 

0 z T 1o13 o 1a1o c'-2! I I 
Included with ·""" X-4 D 0 

CONTINUF r)N i>A n~ • 
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Cbntlnued from page 2. 
NOTE.· Photocopy thl• p•r,• before completing If )IOU h•ve more than 26 -•tH to 1/•t 

I 1.0. NUMBER (11nt•red from p•ge 1 I 

\l 1 lalel 0 l0 l0 lalelel 1 I 
IV. DESCRIPTION OF DANGEROUS WASTES !continued) 

L N 
A. C. UNIT 

OANGEROUS B. ESJ'IMA TED ANNUAL OF MEA· lo WASTE NO. SURE N QUANTITY OF WASTE 1. PROCESS CODES 
E • f•nter f•nt•rl ,.,,,., cod•I cod•I -

+02 084 
I I I I 1. n 0 0 ' 3.500.000 p 

't' 't' I I I I r w T 0 2 77,000 
I I I I I I I I 

3 · u 1 3 3 77,000 p T02 D84 
I I I I I I I I 

' 4: w T 0 1 19,000 p T02 D84 

't' 'f I I I I 
&; D 0 0 6 169,000 

I I I I I I I I a, 

I I I I I I I I 
7i 

I I I I I I I I 
8' ~ 

I I I I I I I I •• 
I I I I I I I I 

I I I I I I I I ,, 

j 
I I I I I I I I 

12" 

I I I I I I I I 
13 . 

I I I I I I I I I 
14" I 

' I I I I I I I I 
16: 

I I I I I I I I 
18 

I I I I I I I I 
17 ; 

I I I I I I I I 
18" ' I 

I I I I I I I I 
11· 

I I I I I I I I 
20 

I I I I I I I I 
21 

I I I I I I I I 
22 

I I I I I I I I 
23 

I I I I I I I I 

-
I I I I I I I I 

26 

I I I I I I I I 
28 C-25 
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2. PROCESS DESCRIPTION 
(if • code i• not entered in D(1 IJ 

Neutralized/Percolation 
Included with Above 

Neutralization/Percolation 

Neutralization/Percolation 

Included with Above 

CONTINUE ON REVERSE 

I 

I 
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The Main Pond received dangerous waste from two primary sources: (1) corrosive and toxic 
dangerous waste resulting from the regeneration of demineralizer columns at the PUREX 
Plant, and (2) spills of dangerous or mixed waste at the PUREX Plant. Backwash from the 
regeneration of the demineralizer columns was frequently corrosive (0002) and sometimes 
contained toxic concentrations of chemicals used in the regeneration process, including 
nitric acid, sulfuric acid, sodium hydroxide, and potassium hydroxide (WT02). Spills at 
the PUREX Plant included hydrazine (Ul33), cadmium nitrate (WTOI/0006), and anvnonium 
fluoride/amnonium nitrate (WTOl). Since 1984, administrative and engineering barriers 
have been put in place at the PUREX Plant to prevent dangerous waste from being discharged 
into the Main Pond. 

The quantity of waste listed for 0002/WT02 is an estimated annual quantity based on the 
Main Pond's proportional share ·(based on percolation capacity) of the amount of corrosive 
and toxic waste received by the entire 216-B-3 Pond System (which includes the 
216-8-3 Expansion Ponds, a separate dangerous waste treatment and disposal unit) . The 
quantities of waste listed for Ul33 and WTOl/0006 represent the Main Pond's proportional 
share (based on percolation capacity) of the total recorded amount of hydrazine, cadmium, 
and anvnonium fluoride/ammonium nitrate received by the entire 216-B-3 Pond System from the 
time the PUREX Plant resumed operations in 1983 until the last known chemical discharge 
occurred in 1987. 

The quantities of waste listed for Ul33 and WTOl/0006 include the water in which the 
emicals were discharged . Water makes up most of the weight of these discharges. 

V, FACILITY DRAWING 
Al exl• tlng lec:IUtl-• mu• t Include In th• •pace provided on page S a •cale drawing of the facility /.rH in.rrruction.r for more detail/. 

VI. PHOTOGRAPHS 
Al Hiatlng facilltle• mu• t Include photograph• (aerial or ground-level/ that clearly delineate aU Hi•tlng • tn1cture1; Hl• ting •torage, treatment and dl1po1al areae; and 
•it-• of future ltorage, treatment or dl1poeal areae (aN ,natructiona for more detail/, 

VIII, FACILITY OWNER 

@ A. If the facllty -r I• al10 the fadllty operator H bted In Section VII on Form 1, "General Information", place an "X" In the box to the left and 1ldp to Section IX 
belDw, . 

B. If the facility -r I• not the faclllty operator H l •ted In Section VII on Form 1. complete the following Item•: 

IX. OWNER CERTIFlCA TION 
/ cBt/fy undttr pl!tlalty of law that I h-e pttr.ronally t111amined and •m l•m11ia1 with the information .submitted In thl.r and all attached documttnu. •nd that b•.rt1d on my 
Inquiry of tho$e Individual& immttdi•ttt/y re.rpon$ible for obtaining the info,mation. I believe th•t thtt .rubmittttd information i.r true. aecur•te. •nd complttttt. I •m awMe that 
there.,. $/gnilit:ant p«taltie.r for $Ubmitting lal.rtt information, tnt: ing the po.r.ribility of fint1 •nd impri.ronment. 

NAME (print or typttJ SIG A TUR 
John D. Wagoner, Manager 
U • Department of Energy 
· end rations Office 
,._ __ .,PERA TOR CERTIFICATION 

DATE SIGNED 

tJo;; 
/ certify undet penalty of /aw that I have pttr.ronally e11Mnlnt1 nd Mn lamiliat with the info,mation .ru mittttd In thi.r and an •ttaehed document.r, and th•t bt1.rt1d on my 
Inquiry of thue Individual& Immediately re$pon.rible for obt~ Ing th• {nlotmatlon, _I !Jttli~• fhat rhe . .rub'!'ittttd lnfo,mation /$ true, •ccurete. Mid complett1. I am aware that 
tit- .,. $/gniflt:ant ptMaltlu for aubmitting lat.re lnlormatton, mt:Judmg the po.r.sibility of f,ne and ,mpn.ronment. 

NAME fpnnt or type/ SIGNATURE DA TE SIGNED 

SEE ATTACHMENT C-26 
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I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this and all attached documents, and that 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the submitted information is true, accurate, 
and complete. I am aware that there ate significant penalties for submitting 
false information, including the possibility of fine and imprisonment. 

er pera or 
n D. Wagoner, Manager 

.S. Department of Energy 
Richland Operations Office 

Co-op~ 
Edward S. Keen, President 
Bechtel Hanford, Inc. 

C-27 
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I. EPA/STATE 1.0. NUMBER 

- '3 DANGEROUS WASTE PERMIT APPLICATION lw I A I 1 I e I 9 I o I o I o 18191 o I 1 I 
FOR OFFICIAL USE ONLY 
APPLICATION DATE RECEIVED COMMENTS APPROVED fmo. d•v.& vr. / 

w I I I 
II. FIRST OR REVISED APPLICATION 

Piece an •x• In the appropriate box In A or B below lmerk one box onlvl to indicate whether thi• ;. the lint epplicetion you are •ubmlttino lor your facilitr, or • revised 
:tf,lcetlon. If thle ie your liret eppNcetion end you already know your fec:ility'e EPA/STATE 1.0. Number. or ii this ie • ravieed application, enter your faci itv'• EPA/STATE 

Number In Section I above. 

A. F .. ST APPLICATION (piece en "X" below end provide the epproptiete detel • 1. EXISTING FAClllTY fS•• lnatNt:tlona fat definition of "Hiatlnt," fet:Hill/, ea,,,,.,.,. item below.I 0 2. NEW FACILITY (Complete item be/owl 

tm L[ ~ ~~REfrl;IJ:lE~i'il\~\IEtE~'iW~J:::~tlJrfcm•cg:xM:Jcio 1: ~ tt 
FOR NEW FACILITIES, 
PROVIDE THE DATE, 
(mo., dav. · & yr/ OPERA· 

(uae ,,,. bo .. • to th• Joftl TION BEGAN OR IS 
EXPECTED TO BEGIN 

B. REVISED APPLICATION (piece en •x• below end t:on,p/ete Section I ebove/ 

[X) 1. FACILITY HAS AN INTERIM STATUS PERMIT 02. FACILITY HAS A FINAL PERMIT 

Ill. PROCESSES • CODES AND CAPACITIES 

A. PROCESS CODE • Enter lhe code lrom the liat al proceH codH bttlow that btJst de,•cribcs eftch 111.,.:eH lo be u•cd al the facility . Ten liu.:s m u prnv11fcd tnr tH1tcri110 
CodH. II more line• ere needed, enter the codel•I in the •pace provided. If o 1uoca1& will btt usutl tl,et ia not iuc;hulcuJ in Iha li!il of c ntlus hcluw , tlttm ,lm.c:uht: tho 
prot:Ha (i,.cludino ii• design c•pet:ityl in the apace provided on the (Section Ill-Cl . 

B. PROCESS DESIGN CAPACITY • For eec:h code entered in column A enter ·the capacity of the proceH. 

1. AMOUNT· Enter the amount. 

2. UNIT OF MEASURE· For eec:h amount entered in column BIii. enter the code lrom the li•t of unit meHure code• below that dHcribH the unit ol n,easure used . 
Only the unit• of mea•ure that ere listed below •hould be uaed. 

PRO· APPROPRIATE UNITS OF PRO· APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACIT\' 

>rage: Treelment : 

- CONTAINER (barrel. drum, etcl S01 GALLONS OR LITERS TANK TOI GALLONS PER DAV OR 
TANK S02 GALLONS OR LITERS LITERS PER DAV 
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONS PER DA '( OR 

CUBIC METERS LITERS PER DAV 
SURFACEIMPOUNDMENT S04 GALLONS OR LITERS INCINERATOR T03 TONS PER HOUR OR 

METRIC TONS l>ER HOUR; 
OiepoHI: GALLONS PER HOUR OR 

LITERS PER HOUR 
INJECTION WELL 000 GALLONS OR LITERS 
LANDFILL 081 ACRE-FEET (the voh,n,e thet OTHER IU•e for phywical. chemical, T0'1 GALLONS PER DAY OR 

would cover one acre to • thennal or biological treatnH!nt LITERS PER DAY 
dfth of on• foot/ 
0 HECTARE-METER 

proce•••• not occurring in r•nke. 
aurtace impound,nenta or inciner· 

LAND APPLICATION 082 ACRES OR HECTARES atora . Describe the proce-•e• in 
OCEAN DISPOSAL 003 GALLONS PER DAY OR 

LITERS PER DAY 
the •pace provided; Section 111-C.I 

SURFACE IMPOUN0MENT 084 GALLONS OR LITERS 

UNIT OF UNIT OF UNIT OF 
MEASURE MEASURE MEASURE 

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE 

GALLONS ••••• • • • •••••• •• •• ••• 0 LITERS PER DAY . • . • • • • • • • . • • • • • V ACRE-FEET ••• •.• ••.. . •..•• •.•. A 
LIT£RS • •• ••••••• •• • • •• ••• •••• L TONS PER HOUR • . • • • • . • • . . • • • . . 0 HECTARE-METER F 
CUBIC YARDS • ••••••••••••• ••• • Y METRIC TONS PER HOUR •••• • .•.•. W ACRES •• •• • .. • : : : : : : : : : : : : : : : B 
CUBIC METERS • • • • • • • • • • • • • • • • • C GALLONS PER HOUR .• • ••••.•.••• E HECTARES .• •...•. . • . •... .• .. . Q 
GALLONS PER DAY •••• •••••• , • • • U LITERS PER HOUR • • • • . • • • • . . . • • • H 

EXAMPLE FOR COMPLETING SECTION Ill (shown in line m,mbers X • I am/ X·2 below/: A laciliry has two stor•sll ran/cs, onu tank can 
hofd 200 geHon• and th• otht1r can hold 400 o•Hon•. The lacility alao hH •n incitH1rator that can bum up to 2 gallon• per hour. 

B. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY 
NA. PRO· FOR N A. PRO- FOR 

L U CESS 2 . UNIT OFFICIAL L U CESS 2. UNIT OFFICIAL IM CODE 1. AMOUNT OF MEA· USE IM CODE 1. AMOUNT OF MEA · USE 
N B (from li•t (specifyl SURE ONLY N B (from list 

(apecifyl SURE ONLY 
E E ebov•I (enter E E above/ (tmte, 

R t:odel R code/ 

- -
x-, s 0 2 600 G 6 

X-2 T 0 3 20 E 6 

, T 0 2 27,960,000 u 7 

) 8 4 27,960,000 G 8 

-
3 g 

" 10 

ECL30 • 300 • ECY 030-31 Form 3 Rev. 2/84 PAGE 1 OF 5 CONTINUE ON REVERSE 

C-33 



DOE/RL-93-74, Draft B 

Continued from the front , 
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216-8-3 Expansion Ponds 

Rev . 0, 12/16/93 
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,oCESSES fcontlnuedl 

\ .. _ .'ACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS (code "T04"1. FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACl1 

T02. 084 

The 216·8·3 Expansion Ponds (Expansion Ponds) consist of three lntercor.,nected ponds called the 216·8·3A (3A) Pond, the 
216·8·38 (3B) Pond, and the 216·8·3C (3C) Pond. These ~s were constructed to receive the increased discharges to the 
216·8·3 Pond System, which ir,cludes the 216·8·3 Main Pond (Main Pond) a separate dangerous waste treatlllC!nt and disposal unit 
as a r,sult of the restart ol the Plutoniun Uraniun Extraction (PUREXS Plant in 1983 and the deconmissioning of the Gable 
Mountain Pond In 1987. The 3A Pond was placed into service in October 1983 and remains in service today. The 3A Pond 
receives effluent from the Hain Pond through a spillway in the dike separating the two ~nds. A similar spillway allowed the 
38 Pond, which was operational from June 1984' to May 1985 to receive effluent from the 3A Pond. The 3A and 38 Ponds each 
cover an area of approxi111ately 11 acres (4.4 hectares). fhe 3C Pond began o~ration in 1985 and is still in service today. 
The 3C Pond was constructed bv excavating 6 feet (1.8 metersl of soil over a 41·acre (16·hectare) surface area. A spillway 
si•ilar to the -s used for the ·3A and 38 Ponds conveys eff uent fr0111 the 3A Pond to the 3C Pond. 

Vaste water (prh11arlly process and cooling water) from the PUREX Plant, the 8 Plant C~lex, the 242·A Evai:,orator, and other 
200 East Area units is received bv the expansion c,onds thr~h the Main P~, The Expansion Ponds received corrosive waste 
as a result of the regeneration of the PUREX Plant deniineral1zer colunns (Do-.). Treatment of the waste occurred by the 
successive discharge of acidic and caustic waste, which served to neutralize the corrosivity of the waste before and upon 
reaching the Expansion Ponds. Residual corroslv1ty was neutralized by the calcareous nature of the Expansion Ponds 
soi I (TOZ). 

The process design capacities given for the waste process codes T02 [27,960,000 gallons (1051 840,000 liters) per day) and D84 
[27,960,000 gallons (105,840,000 liters)] represent the Expansion Ponds proportional share (cased on ~rcolation capacity) of 
the process design capacity of the entire 8 Pond System. At the peak of operations 1 approximately 22,000,000 gallons 
(83 280,000 liters) ~r day of liq\:.fid was discharged to the entire 216·8·3 Pond System. Presently approxim.~tcly 
11560 gallons (5,678 liters) to 6,000 gallons (22,712 liters) per ~inute of nondangcrous liquid effluent arc being sent to 
tne 216·8·3 Pond System. 

Construction was begun on a new pipeline in 1990 that will allow waste water to bypass the 216·8· 3 Main Pond and discharge 
directly to the Expansion Ponds. 

IV. DESCRIPTION OF DANGEROUS WASTES 

A. DANGEROUS WASTE NUMBER• Enter the lour diQil number from Clutpler 17:1-:103 WAC for ""ch listed d•r,gerous WHle you will hnmllu. II you h11n,ll11 
d•"9•rous wastes which are not ~•ted In Chapter 173-303 WAC, enter the lour rliQit numberf•I that describes the characlerislic• arrd/or the toxic con• 
tamrnants of those danverous westes, 

8. ESTIMATED ANNUAL QUANTITY • For eech listed WHte entered in column A estimate the quantity of that weste that wlR be h11ndled nn an 11nnu•I b• sis . 
For each charecteristic or lolCic contaminant entered In column A eetimale lhe total annual quarrlity of ell the non·llsled wnt•l•I that will ha handled which 
posse-• that charecteriatic or contaminant. 

C. UNIT OF MEASURE • Far each quantity entered in column 8 enter the unit of meesure code. Units of measure which must be used •nd the •pproprinte codtte 
• re: 

ENGLISH UNIT OF MEASURE CODE 

POUNDS •• • •••••• •••••••..••• P 
TONS .• ••••..•••...••••... . . T 

METRIC UNIT OF MEASURE CODE 

KILOGRAMS • . . . . . • • . • . . . . . . . . . K 
METRIC TONS .. .. ......•..•.. . . tA 

If facility record• use •nv other unit of me• e1,re for quantity. the unite of meea1ne musl he converted into one nf the required unit• ol ntttanurn tnkinn into nccnunt tho 
eppropri• le densily or specific gravity al lhe west• . 

0. PROCESSES 

1. PROCESS CODES: 

For listed dannerous w • ste: For e • ch listed d• nverous waste entered in column A select the codelsl Iron, the list ol proceH codes con111ined in Section Ill In 
indicate haw the weste will be stored, treated, end/or disposed of at the facility . 

For non•liated d • noeroue w •atea: For each characteriaUc or toxic contaminant entered in Cohtn1n A. aelect the codeCal from the lh,t of prnr.nKK cnrhts cnntain,:d in 
Section Ill to indicate • II the proce-•es lh• t wiU be used ID store, treat, and/or dispnse of ell the non-li•ted danaarous w •slu• that poHnn llrnl r.hnr,1ctn11Khr. or 
toxic contaminant. 

Note: Four epeces are provided far enlerino proceH codes. II more • re needed: 111 Enter the lirwt three •- described above: 121 Enter ·ooo· in the exlreme right 
box ol Item IV•DI 11; - 131 Ent• r in the • pace provided on p• ge 4, the line number end the edditionel code(sl. 

2 . PROCESS DESCRIPTION: II • code le not Usted for e process th• t wlll be used, describe the procese In the space provided on the form. 

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER • Denverous w • -les th• t cen be described by more llr• n one Waste 
Number sh• II be dncrlbed on the form es lollo-: 

1. Select one of the De~erous West• Numben end enter it in column A. On the Hrne line complete columns 8, C, end Oby eetimaling lhe total ennuel quentily of 
the weete and ducribrng eN the procnses ta b• used to lreel, star•, • nd/or dispose ol the w • -te. 

2. In column A of the next Hne enter the other Dangerous Weste Number that cen be used ta dHcribe the w • ste. In column 0121 on that line enter "included with 
abo-• •nd meke no other entriee on lhet Hne. 

3. Repeat etep 2 for each other Dangerous WHte Number thet cen be used to deecribe the dangerous WHle. 

EXAMPLE FOR COMPLETING SECTION IV (ahown in lirt. number• X- 1, X-2. X·3, end X•4 below/ • A facility w;1 treat and dispoH of an eslimaled 900 pounds per year 
of chrome shevlna• from leather tennlng end linishinv operetion. In eddillon, lhe facility will lrHI and dispose of three non-listed WHIH. Two westee are corro• ive 
only and there will be en estimated 200 pound• per year of each wnte. The other WHte ie corrosi.,. • nd ignitebl• and there win be • n estimated 100 po,Hlds p• r yeer 
of that wule. Treatment will b• in en Incinerator and dispose! will be in a lendliU. 

D. PROCESSES 

~ N 
A. C. UNIT 

DANGEROUS 8. ESTIMATED ANNUAL OF MEA· 
• N 0 WASTE NO. SURE QUANTITY OF WASTE 

E (•nl• r cod• / 

X•t K 0 6 " !!00 

) 0 0 2 400 

~--
X-3 D 0 0 , ,oo 

X•4 D 0 0 2 

ECLJO • 271 • ECV 030-31 Form 3 
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p r 1o 13 o 1s 1 o I I 

p r 1o 13 o 1s 1o I I 
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Continued from page 2 
NOTE: f'hotot:opy thispar,e before t:ompletin(J If you he11e more th»n 26 westes to li~I. 

I ' ''JMBER fenre,ed from per,e 1J 

l1 lelel 0 l0 l0 lalel 9 l1 I 
N. DESCRIPTION OF DANGEROUS WASTES (continuedl 

l N 
A. ' C. UNIT 

DANGEROUS 8 . ESTIMA TEO ANNUAL OF MEA· 
~ 0 WASTE NO. QUANTllY OF WASTE SURE 1. PROCESS CODES fenre, E . 

(enter t:odel t:odel (enter/ 

-
+02 084 

I I I I 
1 0 0 0 2 117. 200. 000 p 

f 't' 't' I I I I 
2 w T 0 2 2,573,000 

I I I I I I I I 
3 u 1 3 3 1,478,000 p T02 084 

I I I I I I I I 
4 w T 0 1 484,000 p T02 084 

't' 't' I I I I 
6 0 0 0 6 149,000 

I I I I I I I I 
8 

I I I I I I I I 
7 

I I I I I I I I 
8 

I I I I I I I I 
9 

I I I I I I I I 
10 

I I I I I I I I 

I I I I I I I I 
12 

I I I I I I I I 
13 

I I I I I I I I 
14 

I I I I I I I I 
16 

I I I I I I I I 
18 

I I I I I I I I 
17 

I I I I I I I I 
18 

I I I I I I I I 
19 

I I I I I I I I 
20 

. 1 I I I I I I I 
21 

I I I I I I I I 
22 

I I I I I I I I 
23 

I I I I I I I I 
24 

I I I I I I I I 

128 ! I I I I I I I I 
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PROCESSES 

2. PROCESS OESCRIPTIOIJ 
(if e eorle i• not entered in Of I II 

Neutralization/Percolation 

included with above 

Neutralization/Percolation 

Neutralization/Percolation 

included with above 

CONTINUE ON REVERSE 
(enter "A", ·s•. •c•. ere •. behind the •3• 10 identify photo copied per,es/ 
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•ESCRIPTION OF DANGEROUS WASTES lconlh11iedl 

SE TIIIS SPACE TO LIST ADDmOUAL PROCESS CODES FROM SECTION DIii Otl PAGE 3. 

DOE/RL-88-21 
216-8-3 Expansion Ponds 

Rev. O, 12/16/93 
Page 4 of 7 

The 216-8-3 Expansion Yonds (Expansion Ponds) received dangerous waste from two main 
sources: (1) corrosive and toxic dangerous waste resulting from the regeneration of 
demineralizer columns at the PUREX Plant, and (2} spills of dangerous or mixed waste at 
the PUREX Plant. Backwash from the regeneration of the demineralizer columns was 
frequently corrosive (0002) and sometimes contained toxic concentrations of chemicals used 
in the regeneration process, including nitric acid, sulfuric acid, sodium hydroxide, and 
potassium hydroxide (WT02). · Spills at the PUREX Plant included hydrazine (Ul33), cadmium 
nitrate (WTOI/0006), and ammonium fluoride/ammonium nitrate (WTOl). Since 1984, 
administrative and engineering barriers have been put in place at the PUREX Plant to 
prevent dangerous waste from being discharged into the Expansion Ponds. 

The quaritity of waste listed fo~ 0002/WT02 is an estimated annual quantity based on the 
Expansion Ponds proportional share (based on percolation capacity) of the amount of 
corrosive and toxic dangerous waste received by the entire 216-8-3 Pond System (which 
includes the 216-8-3 Main Pond, a separate dangerous waste treatment and disposal unit) . 
The quantities of waste listed for Ul33 and WTOI/0006 represent the Expansion Ponds' 
proportional share (based on percolation capacity) of the total recorded amot1nt of 
hydrazine, cadmium, and ammonium fluoride/ammonium nitrate received by the entire B Pond 
System from the time the PUREX Plant resumed operations in 1983 until the last known 
chemic~l discharge occurred in 1987. 

The quantities of waste listed for Ul33 and WTOl/0006 include the water in which t_he 
~hemicals were discharged. · Water makes up most of the weight of these discharges. 

,c1L1lY ORAWING 

Al ••lellng facilitle• mu• I incl,,d• In the apece pouvi,l•d on pao• G • acAI• drawi1111 ol th• lacility fs•• it11r111c1iu11s fur n,or• derail/. 

VI. PIIOTOGRAPIIS 

Al ••i• tlnu facilitle• mu• t h,cl,ode pholoV••1•h• (ee,i,,f ,., r,10,11Hl -levoll that clea,ly de~, .. •I• all ••iatin11 otmch•••: ••iatin11 01ura110, lroa111 .. 111 a11,J rli~1mul ., ... : a11<I 
1i1e1 of lutu,e • tut•u•. Ir••'" .. "' nr di•po•• I a,ee• 1, .. 11u1111e1iu,1• lo, ""''• cl•••ill. · 

VIII. FACILITY OWNER 

0 A, 11 lh• leclllly o_,• , le al•o tit• facility oper• tor a• hied i11 S• ctiun VII or, Fmm I, • G• 11a,al l11hHma11on· , place • 11 •x• 111 lit• ho• lo the loll and 5kit• to Section IX 
below. 

8. If ilt• feclity o_, I• tool tit• fecffily op• r• tor H li•l•rl h, Section VII nu Funn I , cum11lele th• lc,Huwitlff item• : 

i-.---.---.---.---.--.--.--.--.--.--.--.--.--r' ~N __ At.g oF F Ac1urr·s ~EG1 l ?wtie n--.--.--.--.--.--.--.--.--.--.--.--.--.-,-'-'-i I I I I r, r r, 
I I I I I I I I I I I I 

IX. OWNER CERTIFICATION 

I ce,1ily unJe, pe,tefry of t.w that I have l'•••onelly •••11oit,.J and ant le11liliat .,,;,h th• inlumtelion submilldd ;,, tl,is •tHI all auachad docume11u, •11d that lrasad on 
my it1t1ulty of tho•• ;,.,Jivid11• /s ltt1111adiataly 1aspo11sibt. lo, obralnit rh• it1(01111a1ic111. I bdliov• rhal th• s11hmi1111,I it1lum1a1ion is true, accmato. a,HI co,,.,,1,.,11. I am 
•w•t• rher lhet• •t• •irJ•tillc•11I p-/r/as for •11bnrl11lt,g l•I•• it1I 11 1iot1, It tu.tit, · •• p111•ibiliry ol li1111 • n,J lt11p,i1onn,a111, 

NAME (pdt11 or tv,,•I SIG 
John O. llagoner, Manager 
U.S. Oepart-nt of Energy 
Richlond rat ions Off ice 
X. OPERA TOR CERTIFICATION , 

DA TE SIGUED 

I 2,/4/f} 
I •i(y undet pattafry of t.,v that I h•v• p•t•otta/ly aHmi11• em/ •m lamifiet ..,;,1, 1h11 it,lo1ma1io11 111bmi11ad i,, this • ,HI ell a11• cl1• ,I doc11m1111u, a11d II••• beHd 011 

•1,i,y of th••• /11divid11e/s inuuediare/y tHpo111ibl• lot obtaitii,,g th• l,1/01111e1io11, I be/i,,.,• that rhe sub11ti11•d it1/om,a1io11 /s 1/ue, accu,eta, •ml complete. I am 
that lh•t• et• sir,trllicenl pettefr/es for s11bn,i11it,g f•I•• it1fo1m•lion, i,,c/11,Jit,g th• puuibility uf lit•• a,HI it,¥11i11111ma111. 

NAME (ptilll or rv,,• I SIGHA TURE DA TE SIGNED 

SEE ATTACIIMENT 

ECL3O • 271 • ECY 030-31 Fom, 3 PAGE 4 OF 6 COtlTINUE OU PAGE 6 
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X. OPERATOR CERTIFICATION 

DOE/Rl-88-21 
216-B-3 Expansion Ponds 

Rev. 0, 12/16/93 
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I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this and all attached documents, and that 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the submitted information is true, acc11rate, 
and complete. I_ am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment. 

er/ perator 
~ohn D. Wagoner, M ager 

vu.s. Department of Energy 
Richland Operations Office 

=----~~ 
Co-operator 
Thomas M. Anderson, President 
Westinghouse Hanford Company 
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Page 1 of 7 
1. EPAISTATE 1.0. NUMBER 

M 

lwlAl 1 l 1 l•l 0 l
0

l 0 l
1

l•lel
1 I ~ DANGEROUS WASTE PERMIT APPLICATION 

Fon OFFICIAL USE ONLY 

"r~ ""'"'" u,.n, • COMMENTS ; ,_ ... ,, .. _ 
--1 I I 

.. FIRST OR Rl:YISED Al'Pl.lCATION 

f'INe M •x• In the eppn,ptlete box In A er 8 llelow Cm.,k - box only) to lndlcete whether 1h11 le the flrtt eppllc1tlon you - tubmlttlno for y.,ttr fec:lltli or • ,.¥1,ed 
~•lion. II Utl1 le ~ur llr1t eppllc1tlon end you elreecfy know your leelllty'• EPAISTATE 1.0. Number, or II thl• le• revleecl epploetion, enter your fee lty'1 EPAISTATE 

umber In Section I ebow. 

A. FIRST Al'Pl.lCA TION (piece .,. ·x· ..,,,w ·"" ,,,..,.,. ,,.. .,,,,,.,,.,. ,,.,., 

0 1. 1:XISTINO FACtt.lTV IS.. lnet,uctlen• ,., ,,.,,,.,,,_ •f "••l•t""1" 1-Mty. 
c.m,,lete Item lie/ow.I 

• 2. NEW FACtl.lTV lc.,,,,,lote ,,_ ._,,,wl 

1: LL tt FOR EXISTWO FACtt.lTIES. PROYl>E THE DATE fme.il,:JIJJlii tm m tm 
FOR NEW FACllrTIES. 
movoe THE DATE 

OPERATION BEOAN OR THE DATE CONSTnUCTION D l'6;J d•g- a yrl OiitAA· luH ,,._ .... , t• ,,._ leftl Tl BE AN on IS 
EXPECTED TO BEOIN 

I. REVISED Al'Pl.lCA TION lpieCfl en "X" l,e/ow end ,_,.,,-,. Sect• I •,,_vel 

[X) 1. FACILITY HAS AN INTERIM STATUS PERMIT • 2. FACILITY HAS A FINAL PERMIT 

•• PROCESSES • CODES AND CAPACITES 

A. PnOCESS COOE • Enter the oode from the ht ol proc:eH codH llelow thet lle1t deecnbee Heh proc:eH to lie U11ed et the leclllty. Ten llrlee ere provided for enterlno 
codH. II more .,_, .,. -eded. enter the cod•l•I In the epeee provided. II • IN-•H wll lie ueed that II not Included In the ht ol codH llelow. then deecr .. the 
proaeH I~ II• dee/gn cepecltyl In the 1pece provided en the IS.c,,_ 11l•CI. 

8. PROCISS DISION CAPACITY • Fer eech oode 4ntered In eolumn A enter the eepeclty ol the pr-11. 

1. AMOUNT• Ent• the -t. 

J. UNIT OF MEASUflE • For eech -• - • red In column 8111, enter the code f,_ the lit ol unit_ .. .,,. codee llelow thel delCllbee the unit o• --•• Ulled. 
Ortly the unit, of -••ur• thet •• l,ted below .._., lie 111ed. 

mo- APmOPRI.\ TE UNITS OF PRO- APmOPnlATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR l'ROCESS 

PROCESS CODE DESIGN CAPACITY PROCESS COOE OESION CAPACITY 

D190e: Tre1tment: -
CONTAINER lb•rel, drum, elcl 801 GAUONS 0A LITtRS TANK TOI OAllONS PER DAY on 
TANK S02 GALLONS OR LITERS LITERS PER DAY 
WASTE l'tt.E 503 CUBIC VAROS OR SURFACE IMl'OUNDMENT T02 GALLONS PER DAV on 

CUBIC METERS LITERS PER DAY 
SURFACE IMPOUNDMENT 504 OALLONS OR LITERS INCINERATOR T03 TONS PER IIOUR OR 

MEffllC TONS PER HOUR: 
D11po11I: OALLONS PER IIOUA OR 

LITERS PER HOUR 
INJECTION WELL 080 OALLONS OR LIT£RS 
lANOFllL 081 ACRE·FEET Ith• vo,\mw thet OTIIER cu .. for t•Y•lc•I. ehemleel, T04 GALLONS PER DAY OR 

wouldcever-•cr•••• therm•I or bloloo el tre,trnent LITERS PER DAY 
~th of one 1-,1 pr-•HH not -eunlno In te,,k1. 

HECTARE-METER ,urlace lmpoundmen11 or lnclner• 
LAND APPI.ICATION D82 ACRES OIi HECTARES etor,. Deecribe the C'"'' In 
OCEAN DISPOSAL 083 OALLONS PER Do\Y OR the epece provided; tlon UI-C.I 

LITERS PER DAY 
SURFACE IMPOUNDMENT D84 OAlLONS OR LITERS 

UNITOF UNITOF UNIT OF 
MEASURE MEASURE MEASURE 

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE 

OAllONS ••••••••••••••••••••• G LITERS PER DAV .••••••• ••••• •• • V Aa.l:·FEET • • • • • • • • • • • • • • • • • • • • A 
LITERS •• •••• •••••• •••••••• ••• L TONS PER HOUR . ••••••••• • •• •• • 0 HECTARE·METER •••••••• • •••••• F 
CUBIC YARDS • • • • • • • • • • • • • • • • • • Y METRIC TONS PER HOUR •••••••••• W ACRES, ••• •• • • ••• •••••• •• •••• 8 
CUBIC METERS • • • • • • • • • • • • • • • • • C OALLONS PER IIOUR • • • • • • • • • • • • • E HECTARES ••• • •••••• •••• ••• •• , 0 
GALLONS PER DAY •• •••••• •••• •• U LITERS PER HOUR • • • • • • • • • • • • • • • H 

1:XAMPLE FOR COMPLETING SECTION Ill 18'1•- .h .,,_ numllera X·I end X·2 below/: A lec/lity he••- •t•r•s• tenh, - tettlt cett 
hold 200 ,,.,.,,, end u,e erlte, cen hold 400 ,.,.,,,. The fecllty eleo hH en lnclneretor lhet een bum up to 2 aellorl• per hour. 

8 . PROCESS DESION CAPACITY· 8. PROCESS DESIGN CAPACITY 
NA. PRO· FOR NA. PRO· FOR 

l U cess . . 2. UNIT OFFICIAL L U cess 2. UNIT OFFICIAL 
IM CODE 1. AMOUNT OF MEA· USE IM CODE 1. AMOUNT OF MEA· USE NB ,,,_ ,., 

,.ot:11,1 SURE ONLY N 8 tf,om li11 ,.ec11,1 SURE ONLY 
E E •llowl ten,., E E ... .,., ,.,.,., 

R eodel R eodel - -,c. , s 0 , tJOO a 6 

,c.2 T 0 3 zo E 6 

S 0 4 19,500,000 G 7 

-
l B 

3 !I 

,f 10 C-43 
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Continued f,_ the front. 

L PROCHSES (eontlnuedl 

C. SPACE FOR ADDITIONAL f'f\OCESS CODES OR Fon DESauBIN0 OTHER moass lcode ·104•1. FOR EAOt PROCEii ENTERED IIERE INCLUO£ DHION CA,-A1.;nY. 

~ 

The ~iquid Effluent Retention Facility (LERF) was constructed under interim 
status 1n accordance with the Washington Administrative Code (WAC) 173-303. 
The LERF will provide interim storage of the 242-A Evaporator process 
condensate until treatment capability for the process condensate is available . 

The LERF ts a retention basin consisting of three cells (surface impoundments) 
(S04). Each cell has a design capacity of 6,500,000 gallons 
(24,605,000 liters) with a total capacity of 19,500,000 gallons 
(73,815,000 liters). 

IV. DHCAIPTION OF DANGEROUS WASTES 

A. DANGEROUS WASTE NUMBER • Eneer the f ... dlalt "'"""' lrorn 0,epler 173-303 WAC lor eec:h l1ted denc,- wHle you wll h ..... le. ff ~ hendle dang••- WHIH whlah e,e not leted In a,..,,., 173-303 WAC, enter ti• f ... dlalt ~•l•I thet deeorlbe1 lhe che,eelerletloe ....,,or 1h11 te•le -
lemkl-• ef lheH d.,.._ wHtH, 

•. ESTIMATED ANNUAL QUANTITY • For eeah lated wHt• entered In""-' A eatlmete the .,entity ef that weete th• t w11 1te hendW - en MWWe1 lteele, 
Fer • Nh che,Nterletlo er te•lo -•eminent -•red In ••"-' A Hllmete the tol• I -,ual .,entity ef • I the ,..,._leled weetel•I thel wll lte h• ndled whlah 
IIHIHIH that eherNterl• lle ., -••mlnent. 

C. UNIT OF MEASUflE • For eeah quantity -•ered In c...._ 8 enter the unit of -Hure code. Unite ef -•-which-• 1te -ed .... the ~te eedH ••: . 

ENGLISH UNIT OF MEASURE COD£ METRIC UNIT OF MEASURE CODE 

POUNOS ... .. . . . . . . . .. .. ..... p 
TONS ....... .. . .. ...... .. .. . T 

KILOGRAMS ••• •• •• •• •• • •• • •••• IC 
METRIC TONS ••••••• • ••• • •••••• M 

If lec• :r. •-d• UH any olh• r unit of -•-e for quantity. th• unite of -e•ure MUel lte •-wried Into - of the ,. .. .., unit• el _ .. .,,. teklnt, Into ..-- dw 
• pp,op ale denelty Of epeclllo gravity of lh• WHle. · 

D. f'ROCEHH 

I . PROCESS CODES: 

F• leted denge,- WHte: For eeeh l1ted denc,erou• WHt• _.,ed In col11n•1 A Hl• et th• cod•l•I f,- ti. ltl of ptOOeH codH -ealned In Section If to 
Indicate how ti. wette wll lte etored, trHted, end/or dlepoeed of et the feelllty. 

For non-leted d•no•- wHtH: For Heh che,ecterletlo or to• lc contwnln- entered In Column A, Hleet th• cod•l•I from the let of flfOCleH co4• e eentalned In 
Section m to Indicate • I the flfOCIHIH that wll lte u• ed lo •••e. trHI, ....,, .. cllepoH ol al the ,..,..1,1..t d-• rou, weatH U..t poH• H tluit cha,eet.,..,le w ..... .-.........a. 
Note: F- 1pacH •• provided for anlerlng procH• cod ... II-•.,.·,..,..,.: 111 Enter the flret three .. dH......, above: '21 Enter •ooo· 1n 1h11 ext,_ rfeht 
11,o• of 11- IV·DCII: end 131 Enter In the apace provided - peg• 4, th• line nunlber end the • ddltlon• I codelel. 

2. PROCESS DESCRIPTION: II e code le not l1ted for e p,oceH lhal wll 11,o ueed, dHcrlto ti. PfOCHI In th• apace prowled - tho f-. 

NOTE: DANGEROUS WASTES DESa\l8ED 8Y MORE THAN ONE DANGEROUS WAST£ NUMBER • D•no•- we,tH thot can lie tleHIIMtd tty - then - Weete 
Numller ,hall lte •-lterl on the form H folo-: 

1. Select - ef tho D~ WHte Nurnlter• ...., enter k In ooe.- A. On the •- lne co,nplete column• 11. C. end D lty e •IIMotlno the tet•1 ....... .-ally ef 
.... ... ,. end IIHC .. the p,oceHH to ......... to treet. ,tore. end/• dlepoH ol the we••·· 

2. In c.i.- A ef the,. .... enter the other D....-,. We•t• N.,..._, that can lte -..t to •-.. the WHle. In column Dl21 - thet h ent•, •Included with 
• ttow• end ffl• lle no other entrl•• - that In• • 

3, Ropoet ltep 2 for each eti.r Deno- WHfe Numltor that can lie u• ed to dHcr.,_ tho tleng- wa,te. 

EXAMPlE FOR COMPlETIN0 SECTION fY felt•- In liM twmb• rs X- t. X-1. X,3, MN/ X-4 hlowl • A fecJlty wll t,eet end dl!JIO•e ol en Hllffleted lOO ........ 11H1f ,,_., 
of chrome lha':lJI• from IHlhlr tMVllna end flnl•hlno op• rellon. In eddillon. lhe faclllty wll tr11t end~ .. of lhrH non-lieted wHtH. ,_ wHlH .,. co,,eelw 
~ end there be en Hllmeted 200 pound• per year of aech w• 11• • Th• other WHte le _,oelw lgnllebl• end th• t • wll lte on 11tlmeted 100 pound• per,,_., 

l WHte. TrHtrMnl wll lte In on Incinerator end dlepoe• I wll be In e lendl•. 

D. PROCESSES 

L N A. IOUS C. UNIT 
l>AN0ER 11. ESTIMATED ANNUAL OF MEA• 

I 0 WAIT£ NO, QUANTITY OF WASTE SURE 1. PROCESS CODES 2. PROCESS DESCRIPTION N ,.,.,., 
E • ,.,.,., ... , ..,,., ,.,.,.,, . Ill•_,,.,__,.,,,.,.,, In Dffll 

-., IC a f 4 ~ 
,. T 1o13 o 1

•
1o I I I I 

X•Z D a a 1 400 ,. T
1o13 a'•'o I I I I 

X-3 D a 0 , ,oo ,. T1o13 o 1
•

1o I I I I 

D z r 1o13 o 1
•

1o I I I I 
lndu,/•,/ wlflt ...... X-4 a a C-44 

~r, 1n . ,.,, . r-rv n -, n. 1, t' ,.,,"" , 
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IUMBER (Mitered ltom pe11e 1 I 

I I 'l 1 l1 l•l 0 l 0 l 0 l 1 l•l 1 l 1 I 
IV. DESCRIPTION OF DANOEROUS WASTES lo-tlnuecll 

D. PROCHIEI ; 
l N A. C. UNIT 

l>ANOEROU! 8. ESTIMATED ANNUAL OF MEA· 'o WASTE NO. IUAE H QUANTITY OF WASTE (Mier 1. PROCESS CODES . 2. PROCHS DHCRIPTION E • ,.,.,., ... , Hflel 
,_,.,, Ille Cffe h, _, Mt•ed In Ott II 

- I 1 F 0 0 1 162.728.000 I) ~111 I I I I I 
Storan11 - ~ rrfar:e lmn-;;.;;--;;l--,;;t 

I I I I I I I I 
2 F 0 0 2 . 

I I I I I I I I , 
F 0 0 3 

I I I I I I I I 
4 F 0 0 4 

I I I I I I I I " I F 0 0 5 

e 
,, ,, I I I I I I 

w T 0 2 Included With Above 
I I I I I I I I 

1 

I I I I I I I I 
8 

I I I I I I I I • 
I I I I I I . I I 

I I I I I I I I .. 
I I I I I I I I 

12 

I I I I I I I I 
13 

I I I I I I I I 
14 

I I I I I I I I 
11 

I I I I I I I I 
18 

I I I I I I I I 
17 

I I I I I I I I ,. 
I I I I I I I I 

18 

I I I I I I I I 
20 . 

I I I I I I I I 
21 

I I I I : I I I I 
22 

I I I I I I I I 
23 

I I I I I I I I 

I I I I I I I I 
25 

28 
I I I I I I I I 

C-45 
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£. USE TIIIS SPAC£ TO LIST ADDITIONAL ffl0C£SS CODES FROM SECTIOH om ON PAGE 3. 

'· -

The LERF will receive and store the 242-A Evaporator process conden~ate until 
treatnient capab111ty for the process condensate is available. A description 
of the dangerous waste stored at LERF is as follows. 

The 242-A Evaporator process condensate will be regulated as a mixed waste due 
to the presence of.spent halogenated and nonhalogenated solvents (FOOi, FOOZ, 
F003, F004, and FOO_S) and for the toxicity of amonia (WT02, toxtc state-only 
dangerous waste). 

The Estimated Annual Quantity of Dangerous Waste (item 111.B.1) of 
162,728,000 pounds (73~812,000 kilograms) per year is based on approximately 
19,500,000 gallons (73,815,000 11ters) of waste, or the total capacity of the 
the LERF. 

~Y"".".-F~A~ca~ITY~ORA~""."WIN--0~----------------------------------------

Al ... ,tint fNlllle, -• ........_ In •hi epN• ,.,-W... - p .. , 5 • Hele •• ....... ef •he fecllty I•••"'•'_,.,,, ,., -• .,_,..,_ 
YI. PIIOTOORAPlfl 
Al ••ll•lnt , ...... , -• lnelutf• ..,,. • ..,,ph, l•edel., r-,J-fenfl •hat cle11ly .. , ... ,1, .. e•le•lnt •••uc•wH: e•le•lo" , • ., ..... , ... _.. _,. ._,_,•1 .... ,: _,, ...... , , ... _ ............. _ ... ., .. a.,. ....... , ..... ,,_,,.,,, ,., -· .,.,,. 

Ya. FACtl.fTY OWNER 

x A. If 11,. , .... ,, _ I• •I• u,. f .... y .,...,., H .. , ... lot s-io.. VII- F- • • •0-•1 ,.r-..i..,•, pl•ee - •,c• tn ti• .... ••, .. t.h _,.•••le ........ IX 
W.W. 

1. ,, .... , .... ,,_ .. _. ..... ...,.,.. ........ _..lns-tlanYll_f_l, ....... ••• .. fotlewlnall-: 

IX. OWNER C£RTFICA TION 

NAME ""9t ., tw•J SIG TU 
John D. Ve1oner, Nanaeer 
.I. DepartNnt of Energy 

•.- . ;·:t.chlend rat Iona Office 
;;· . . : · OPERA TOR CEftTFICA TIOH 
~ · cenlly .,,.,,., p~ few ,,.., I hew,..,_,., , .. min«/ ,,.,1 m f•mlliM wlrlt ,,.. ,,.,.,,,,.,1on • r,ed ltt rltl, •tul •••"•cited,,_, •• ,.,, ,,.., ._,.., ,,. 

el r/wee /1 ln-"'-t-,Y 1•,p•11.i,,/e let •blelttln It• ln/Olm• t/• 11. / belel'• llt•t the •u mlttetl ltol-llott I• IN• , •-•••• end •MffPMt•. I •m •-• Met 
,,..,, .,. ••ttll1unr p •-11•• ,., •u1Hit/trln1 f• l1• lttfo,,,,.,,.,,, 1n, tit• ,,.,..,w,y •I fin• •ntl lmp,l,.,._n,. 
NAME ,_.., ., type} SIGNATURE DATE SIGNED 

IEE ATTAOIMENT 

CONTINI If ON PAO E f; 
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X. OPERATOR CERTIFICATION 

E/RL~93-74, Draft B DOE/RL-88-21 
liquid .Effluent Retention _ Facility 

Rev. 2, 05/19/93 
Page 5 of 7 

I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this and all attached documents, 
and that based on my inquiry of those individuals immediately responsible 
for obtaining the information, I believe that· the submitted information ts 
true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information including the possibility of fine 
and imprisonment. 

Owner 0 
John D. agoner, Manager 
U.S. D artment of Energy 
Richland Operations Office 

Co-operator 
Thomas M. Anderson, President 
Westinghouse Hanford Company 

C-47 
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LIQUID EFFLUENT RETENTION 
FACILITY 

TYPICAL BASIN 

46.33 1 42.33" 
119•30•21. 70" 
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Page 1 of 9 Pl 
I -' FORM 

200 Area Effluent 

I or type In the un,hadecl areH only 
, e,e -,nud for dire t~•. I.e., 12 ch•r•cterrtnchl. 

1. EPA/STATE I.D. NUMBER 

3 I DANGEROUS WASTE PERMIT APPLICATION jwj A I 1 I 9 I• IO IO IO I II I• I II I 1 I 
FOR OFFICIAL USE ONLY 
Arn.lCATION DATE llt.U:IVED COMMENTS APPROVED Imo. d•" & .,.J 

w I I I 
n. FIRST OR REVISED APf'llCA TION 

Pleee en •x• In the appropria te box In A or 8 below Cm• rlt - box only) to lndlcete whether thl• lo the fir1t applica tion you are 1ubmlttlna tor your fecilit;L. or a revl,ecl i.fr.t• tlon. If thl1 lo yow ftr1t application end you elreecly know your feclllty'1 EPA/STATE 1.0. Number, or If thi1 lo a revli,ed epplloe tlon, enter your fee ' ' y' a EPA/STATE 
umbw In Section I abow. 

A. FIRST APf'llCA TION (piece .,. •,c• INlew end p,oWfle rite -,,,,,op,iere da re/ 

0 1. EXISTING FACILITY IS.. ln•INCl/on• fa, "-1/n/r/on of •••I••'"-" lodhy. 
c.m,,Jor• If- INlew.l 

0 2. NEW FACILITY fC-,,,,.lo /rom below/ 

t! L[ tt FOR EXISTING FACILITIES, PROVIDE TlfE DATE /mo.C "°J',/.J'c·' tm tI 
~ FOR NEW FACILITIES, 

PROVIDE THE DA TE 
OPERATION BEGAN OR THE DATE CONSTRUCTION O E CED '"'°;J d• ~ " .,,, OPERA· fct•o tho bo•oa lo tho loft/ TIO BE AN OR IS 

EXPECTED TO BEGIN 
8 . REVISED APf'llCA TION /p,-co °" •,c• bolow end comp/or• S.ctJon I • bovol 

[X) I. FACILITY IIAS AN INTERIM STAlUS PERMIT • 2. FACILITY ltAS A FINAL 1'£11MIT 

Ill. PROCESSES • COOES ANO CAPACITIES 

A. PROCESS CODE · Enter tt.. cod• from the 11,t ol proc111 cod11 below that b11t d11crib11 1ach pruc111 to be uood a t th• lacMlty . Ten Ii,,., 1te provid,J for 1nte1loo 
oode1. If rnoro lin11 .,, - •ded. enter the codel•I In ttw opace provided. If • ptoc111 will be uood that i• not lncludeJ in tM liot of coJu beluw. then ducnbe the 
ptOCeH llncludintl Ir• Haig,, co,»cilyl In the IPICO ptOvidod on the (Section IH·CJ. 

8. PROCESS DESIGN CAPACITY • For o •ch codo er,tored In column A ontor tho cepeclty of tho ptOCoH. 

1. AMOUNT • Enlw the -t. 

J . UNIT OF MEASURE • For each -,.,t entered In column 8111. entor ttw code ltom the Ill of unit moa•--• cod11 below thet deec,fbe1 tho unit ol mo• 1uro ueed . 
Only tho unit, of mo11 .. o U,et aro ll1ted below ehoulol bo ueecl. 

PRO· Af'f'ROP'RIA"fE UNITS OF PRO- APPROl'RIA TE UNITS OF 
CESS MEASUIIE FOR f'HOCl:SS CESS MEASURE Fon f'HOC~ SS 

PROCESS COOE DESIGN CAl'ACITY fflOCESS CODE DESIGN CAl'ACIIY 

·---- -•= Treatment: 

CONTAINER Cberrol. dr...,. otcl SOI GALLONS OR lllERS TANK TOI GAllONS PER DAY OR 
TANK S02 GALLONS OR LHERS LITERS PER DAY 
WASTE f'llE 503 CUBIC YARDS OR SURFACE IMPOUNDMENT 102 GALLONS PER DAY OR 

CUBIC METERS LITERS PER DAY · 
SUAFACE IMPOUNOMENT 504 GALLONS OR LITERS INCINERATOR 103 TONS PER HOUR OR 

MEffilC TONS PER HOUR: 
Dl•po1el: GALLONS PEA ltOUR OR 

LITERS PER 11oun 
INJECTION WELL 080 GALLONS OR LITERS 
LANOfllL DIii AcnE-FEE r ,,,.. 1101u,,,.· ,,,., OTIIER Ill•• lor 1>hvelcel, chemlcel. 104 GALLONS PER DAY OR 

would u.,., one ec,• to• thermal o, bioloQocal t,eetmont llTERS PER DAY 
~•" o/ 0110 foot/ p,oce1111 not occ .. rlno In t 1nk1, 

ttECTARE· METER ,,.f ece 1rnpo,.,dmonte or i,,ciner· 
LANO APPI.ICA TION 082 ACRES OR HECTARES alote. O••c•ib• th• {'oc••••• in 
OCEAN DISPOSAL 083 GALLONS PER DAY OR the epeco provided; ectlon 111-C.) 

LITERS PER DAY 
SURFACE IMPOUNOMENT 094 GALLONS OR LITERS 

UNIT Of UNIT OF UNIT OF 
MEASURE MEASURE MEASURE 

UNIT QF MEASURE COO£ UNIT Of MEASURE COOE UNIT OF MEASURE COOE 

GALLONS • • • ••• • ••••• • •• • •••• • O LITERS PER DAY . . •... . .. ... . . . . V A~·FEET .. . ....•. . ••• . . ... . . A 
UTERS . .• .•.•• • •• • ••• . • •••••• l TONS PER tlOUR • . • • . • . • . • • . • . . . D HECTARE-METER • • • ••• • • •• • •• • • F 
QJBICYARDS •.••••• • •• . .• . • • . • Y MEffilC TONS PER HOUR . . .. . . . .. . W ACRES . . . • .• • • . . • .. • .•• •••• •. 8 
CUBIC METERS • • • • • • • • • • • • • • • • • C GALLONS PER ltOUR . . . • . . • • • . . • . E ltECTARES . • • ••• • •• .•• .•.•••. . Q 
GALLONS KR DAY • •• • • •••• ••••• U LITERS f'ER HOUR . . . . • . • . • . . . . . . ti 

EXAMPLE FOR COMPLETINO SECTION 111 /shown in line numbers X•t and X·2 below/: A facility Ito• t- storage tonb, one tonk can 
hold 200 1•lon• end tho • tltM can hold 400 r,alona. Tho fecility .,_ h11 an lncinereto, that can bu,n ,. to 2 o• llon• per '-"· 

8 . PROCESS DESIGN CAPACITY 8 . PROCESS DESIGN CAPACITY 
N A. ,no. FOR N A. PAO· FOR 

LU CESS 2. UNIT OFFICIAL L U CESS 2. UNIT OFFICIAL IM CODE I . AMOUNT OF MEA· USE IM CODE I . AMOUNT OF MEA· USE 
N 8 (from llat 

1-,-:Jfyl SURE ONLY N B (from llat 
lapocif~I SURE ONLY 

E E obow,/ (Mt., E E • botlO/ ,.,,,., 
R cod• / R code/ - ...... 

X• I s 0 2 fOO G 6 

X•2 T 0 3 20 E 6 .... 
0 I 216,000 u 7 ... 

2 ·· ~ 0 2 2,010,000 G , 
3 s 0 i 39,600 G !I 

" ,o 
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C. s,ACE FOR ADOITIOHAl N\OCESS CODES OR FOR DEScrllBIN0 OTIIER moCESS lcod• ·roe·,. Fon EAOI PROCESS ENTERED IIEnE INCLUDE DESI0N CAPACITY. 

JQl, s02 
The 200 Area Effluent Treetinent Feclllty (ETF) Is being constructed to treat end store process condensate frOIII the . 
242·A Ev•~retor, end the liquid Effluent Retention fecllity, end possibly other Henford Feclllty weste that fells w•thin the 
envelope of •ccepteble weste et the ETF . The Elf is loc:• ted In the northeast cori:ier of the 29«) E• st Area. The . treatment 
proce•a Includes flltr• tlon, pH adjustment, ultrevlolet oxidation, hydr1?9en perox•de ~con~••tloi:,, ~g•slfl~at•on6 reverse 
01a0Sla, ion exchange effluent quality verlfic• tion In tanks, evapor•t•on, concen~r•t!on end th•n film drying (T 1). The 
treated effluent 11 alored In three verlflcetlon tenks (S02) and s111rpled to deter•1ne 1f the effluer;it 111eets required 
discharge standards When the effluent aeets the discharge standards as established by the regulet1ons, the effluent will be 
discharged to the aoll. If the a-.ple -lyala of the effluent in the verificetion tanks does not Net the discharge 
1tenderds, the effluent will be sent beck through the ayat• for further treetant. 

The tre• tant proceaa la designed to treat a ••I- of 150 gellons (568 liters) per •irote or 216,000 gallons 
(117,650 liters) per day. The tank storage Is designed to store• ••i- of 2,010,000 gallons (7,610,000 liters). 

w 
A aecondery waste atre• la generated during operation of the ETF. This secondary waste la concentrated Into a powder, 
containerized end tr-ferrid to the Central Va• te C~l•x for storege while disposal options are evaluated. Other •1xed 
weate y-rated end containerized during the oper• tlon of the ETF Include• dewatered spent bead resin, spent llletlbranes, spent 
hlgh·e flclency pertlculate • Ir c• rtrld9es spent filter el-ts, spent ectiveted cerbon c• rtrldgea, and spent ultrav•olet 
l~. Nonradioactive danaerout1 waste includes chealc• h U11t!d in the various processes. This nonradioactive dangerous waste 
la containerized and tr-ferred to the 616 Nonradioactive Dangerous Ve• te Storege facility. 

The container storage erea Is designed to store a Nxi- of 39,600 gallons (150,000 liters) . 

"'· DEScntf'TION OF DAN0Enous WASlES 
A. OAN0EROUS WAST£ NUM8ER • Ent., the I- dlolt noimber horn a..,.1., I 73 303 WAC lor Heh leted d-••ou• w••t• you wll h.,,.11e. II you h.,,dle 

d....-. WHIH which .,. ,-1 •••ed In a,..,,., 173-303 WAC, _,., the lotw dlalt numbetlel th•t dHc:•lbe• the c:h.,_t••l••lc:• e,,d/u, the to• lo c:on-
1 ..... enle ol lho•• .,..,. ....... WHIH. 

9 . ESJIMATEO .ANNUAL O\IANflTY · For Heh l•tod WHI• _..,_., In column A H•lm•t• the quentlly ol •h•I WHto lh•I wll lM he,,d~,t on on •nnuel hHle. 
For Heh cheroctetietlc or to•lo corot...,....,.I ont••ed In column A Htln••t• the lotel ...,.,.c q,,.,,.lty of ol tho non leted wHt•l•I th•I wfl h• hetwlled which 
,OHOH lh•t cheroctotlellc or cont...,...ent . 

C. UNIT OF MEASURE · For Heh q,iontlty ettlorod In c~, B •nler lho ••tit ol rneHtH code. Unite of rneH••• which muet bo ueod and tho e11prnp,I••• cocfee -•= . 
\~.-

EN0LISII UNIT OF MEASUnE COOE 

f"OUNOS ..•..•... . •.• . ..... .. , 
TONS .... •.. .... ...... . .. . .. T 

MElntC UNIT Of MEASUIIE C0l>E 

ICILO0nAMS . . . . . . . . . . . . . . . . . . . K 
ME rmc TONS . . . ....... . ..... . . M 

~ec:o,da uoo ony o•'- unit of rneH••• lor quonllly, the unit• ol rneHuto -••• be com,e,ted Into - ol th• roq,tlred unite ol rneH••• t•lilncl Into accnunl •h• 
.... , .... y Of •poclllo or...tty ol , ... WHIO. 

0 . l'flOCESSES 

I . fflOCESS CODES: 

Fo, •••ed .,.,..,ou• wH••: fo, each l•tod d-••011• w•••• •nl••ed In cok.,.. A Hlec:t •he c:odel•I f•orn •he ht ol p,oc:He codH c-elned In Sec•lon nl •o 
lncllc:ete how the WHI• wtl Ito ••ored, toeeted. e,,d/o, dlepoeed ol •I •he laclllty. 

For _,,.,.,_., d•-•• wHt••: Fo• each oh.,act.,fetlc: or to• lo _,._,..,_ ... ••••d In Column A, Hlec:I the cod•l•I ''°'" th• ••• ol proc:•H cocfH con•••n•d In 
Section ffl to lncllc:ot• ol the PfOCHMO th•I wll Ito ueed to ••or•. tr••I. •Ml/o, dlepot• ol ol the non hied dMIQ•rou• WHI•• th•t poHeH th•I ch.,oc:lede•lc: o• 
, .. 1a-.......... 

Nole: F- •POCH ... p,ovlclod fo, •n•e,tnv P,OC:Ht CodH. II mot• ... t'lffd•d: 111 Ent•• •he llr•I """ H d•ec11bod obo-: 121 Ent•• ·ooo· In the .... _ tlQht 
bo• of II- IV-DIii: end 131 Ent., In tho tpace p,o..Wed on pogo 4. lhe lie,e numlM, •Ml •he ecldlllonel c:od•l•I. 

2. l'flOCESS DESCRIP'TION: II e coclo le not lelod lot o p,oc:He lhot wll lM 1eeod. dHcrlb• the proc:He In the epaco pro..Wed on tho lom,. 

NOTE: DANOEAOUS WASTES DESCRIBED BY MORE TUAN OHE DAN0EROUS WASTE NUMBER . Deno-•• wettH th•I con Ito dHc:tlbed by more then - WHte 
Numbof ehol bo d•ectlbod on the lonn H lollowe: ,. 
2. 

3. 

Sot.ct - ol lhe D9!'11•,_ Weeto Numbe,e encl ent•r It In column A. On the •- line complete column• B. C, end O by H•lm•llncl the totel ....,.,.c q,1M1llty ol 
tho w .. 1. ond dHCrlbing •• the ptOCOHH to bo ...... to 1, .. , . •l0t•. encl/or dlepoH ol .... WHIO, 

In colurNI A ol tho nHI ... _,I., tl,e 01110, 0-_, ... ,. WHIO N ........ , lh•I con be ueod lo dHcrlle tl,e WHle. In column 0121 on lhat ... .,,,., •1nchtdod with 
o1oo-• ond m .. • no ott- entolo• on that line. 

Aopoot olop 2 lo, ooch other 0MIQ- WHto Numbo, thol con bo ueed lo dHcrl>o the dM1Qon,ue WHlo. 

ElCAMPlE FOR COMl'l.ET .. 0 SECTION IV ,-,,.,w; In lltto ,..,,.,,,.,. K-1. K·:I, K -3, and ,c.4 l>alowl • A fecllty wll t1Ht e,,c1 dC-M ol on H•lrnotod 100 po•'""•,... yea• 
ol clw- eh•vlna• 1,- loather larwq end llnl•hlno opor•tlon. In addition. , ... facllity wlN , ... , encl dlepoH ol tlwff ........ , ... WHIH, T- WNIH ... CIOHoelw 
only ond theta will bo on Htlrnalocl 200 pound• por Y•., ol eoch woela. Tho other WHle le corroel- encl lonltoblo encl thoro will Ito on Hllmalod 100 pound• po, ye., 
ol lhat WHle. TNolnwnt wlll bo In on lnclnoroto, encl dlepoui wll bo In • lencllll. 

D. PnOCESSES 

l N 
A. C. UNIT 

l>AN0EnOU! 8 . ESTIMATED ANNUAL Of MEA· 
~o WASTE NO. sune QUANTITY Of WASTE 
E 

,.,,,., . 
,.,.,., cothl codel 

} 0 5 4 900 ,. 
~)- D 0 0 2 400 ,. 
X-3 0 0 0 , ,oo ,. 
X-4 D 0 0 2 

.. .... .. .. -~· ~-· ~ .......... 

. 
1. PROCESS CODES ,.,,,,,,, 

r 1o1
3 o 1s 1o i . I 

r 1o 1
J o 1s 1o I I 

r 1o 1J o 1s 1o I I 

r 1o 1J o 1s 1o I I 

"• .,.r ""r r 
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Page 3 of 9 
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lwl"l 1 l 1 1•1 ° l 0 l 0 11 l •lel 1 I 
rv. OEScnlPTION OF DANOEROUS WASlES lcontlrMMdl 

D. PROCESSES 

l N UANotnou! 
C. UNIT 

B. ESllMA lEO ANHUAl OF MEA· 
~o WASTE NO. OUANTllY Of WASlE SURE 1. PROCESS CODES 2. PROCESS OESCRlrflON 
E • 

,_,., ,.,.,.,, IN• co,/• I• ttol •nl.,•d 4ot D1111 fonlff codol codol 

- fol I I I I I I 1 F 0 0 1 ""7.935.000 p Treatment - Tank 
2 

I I I I I I I I 
F 0 0 2 

I I I I I I I I 
3 F 0 0 3 

I I I I I I I I 
4 F 0 0 4 

I I I I .-r I I ·~ 6 F 0 0 5 
I Ir I .-r -rr I I 

Cl w T 0 2 Included With Above - >-
I I I I .-r I I 

7 F 0 0 1 67,094,000 p S02 Storage - Tank 
I I I I I I I I 

B F O 0 2 
I I I I I I I I • F O 0 3 
I I I I I I I I 

0 0 4 
I I rr I I I I 

11 F 0 0 5 ' 

I, I I I I I I I I u w T 0 2 Included With Above 
I I I I I I I I 

13 D 0 0 I 4,380,000 p SOI Storage - Container 
I I I I I I I I 

14 D 0 0 2 
I I I I I I I I 

16 D O 0 3 
I I I I I I I I 

18 D O 0 4 . 
I I I I I I I I 

17 D 0 0 5 
I I I I I I I I 

18 D 0 0 6 
I I I I I I I I 

11 D O 0 7 
I I I I I I I I 

20 D 0 0 8 
I I I I I · I I I 

21 D 0 0 9 
I I I I I I I I 

22 D 0 I 0 
I I I I I I I I 

23 D 0 I 1 
I I I I -,-.- I I 

0 1 8 
I I I I I I I I 

25 0 0 1 9 
11• I' •I I I I I I I 

18 D 0 2 2 ' . 
ECl30 • 271 • ECY 030·31 F- 3 

, ..... , • • •A• •o• •r• .,.,. ,,..,.,.._,, ,~ ,,.. 1,1 • .,.,11., """'" rn"~,I tt•,,~•• 
PAOE 3 OF !i CONTINUE ON f\EVERSE 
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1.. "'8ER lenta1od l,om pogo I J 

lwlAl 1 l 1 l•l 0 l 0 l 0 l 1 l•l 1 l 1 I 
rv. DESCRIPTION OF DANGEROUS WASTES (cont"-cll 

0 . PIIOCESSES 

l N 
A. C. UNlr 

J)ANGEHOUS B. ESTIMA TEO ANNUAL OF MEA-
~o WASTE NO. QUANTITY Of WASTE SURE 1. PHOCESS CODES 2. PII0CESS UESOllf>rlON E • ,.,.,., 

tonto,I Iii• code I• not ttnlotod in DI I II /e,,101 eo4NI cedo/ 
,__ 

SOI I I I I I I 1 D 0 2 B 4.380 .000 p StoranP - Container (cont.) 
I I I I I I I I 

2 D 0 2 9 (cont.) 
I I I I I I I I 

3 D 0 3 0 
I I I I I I I I 

4 D 0 3 3 
I I I I I I I I 

6 D 0 3 4 
I I I I I I I I 

e 0 0 3 5 
I I I I I I I I 

7 0 0 3 6 
I I I I I I I I 

8 D 0 3 8 
I I I I I I I I • 0 0 3 9 
I I I I I I I I 

1· 0 4 0 - I I I I I I I I 
11 D 0 4 I 

I I I I I I I I 
12 D 0 4 3 

I I I I I I I I 
13 F 0 0 I 

I I I I I I I I 
14 F 0 0 2 

I I I I I I I I 
15 F 0 0 3 

I I I I I I I I 
18 F 0 0 4 

I I I I I I I I 
17 F 0 0 5 ' 

, . , , , .1 I I I I I I 
18 w T 0 1 Included With Above 

I I I I I I I I 
11 

I I I I I I I I 
20 

I I I I I I I I 
21 

I I I I I I I I 
22 

I I I I I I I I 
23 

I I I I I I I I 
~ . .": .·. 

_;j : .. : 
' ....: ·, I I I I I I I I 

2fi 

28 
I I I I I I I I 

ECl30 • 271 • ECY 030-31 Form 3 PAOE 3 Of 5 CONTINUE ON REVERSE 
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The ETF treats and stores process condensate from the 242-A Evaporator, and the Liquid 
Effluent Retention Facility, and possibly other dilute aqueous waste streams generated on 
the Hanford Facility . The effluent stored in the verification tanks for sampling ts 
regulated as a dangerous waste because of the possible presence of spent halogenated and 
nonhalogenated solvents (FOOi through FOOS} and for the toxicity of anwnonia (WT02, toxic 
state-only dangerous waste). The secondary waste stream· is regulated as a dangerous waste 
because of the presence of characteristic waste (0001, D002, and 0003), toxic constituents 
(D004, noos, D006, 0007, 0008, 0009, 0010, DOil, D018, 0019, D022, 0028, 0029, 0030, 0033 , 
0034, D035, 0036, 0038, D039, D040, D041, and D043), spent halogenated and nonhalogenated 
solvents (FOOi through FOOS} , and toxic state-only extremely hazardous waste (WTOI}. 

The annual quantity of waste listed under item IV.B was calculated using an operating 
schedule of 365 days per year. This calculation was done to provide a maximum annual 
estimated quantity of waste that might be treated and stored by the Elf. 

~ClllTY DAAWINO 
Al Hlellno fecilltle• """' Include In the epece ,ro..w..r on ftlO• 5 • .., .. <lrewinQ of llw lecillly 1- in•rtve,_,,, ,., ,,,.,. "••••I. 
VI. l'HOTOORAPHS 

Al Hleclno leollltlee """' Include photo0r..,tN ,___,., ,,,..,_.Jew/I ltlet ale..ty <lelllMet• el Hletlno otNatww•: ,.._, .... 110,eo•. tte,,_, en<I <ll1po1al _ .. : en<I •It•• of future HOf_, IN•- o, <llepoeal -" ,_ llt,uuc,_,,, fe,,,,.,. ,/111/11. . 

VIL FACILITY OWNER 

0 A. N tt,o foaaty - I• alM tho foallty ...-,- N leto<I In Soatlon Vlt- F- t, •o--, lnf-etlon", ,,ieco _, •x• In die lie• to die left en<I elrlp to Seotlon IX 
llelow. ' . 

IX. OWN£R CEA11FICA TlOH 

,--,,., ww/e, 11-"Y •I Atw U,.t I ltew ,,_.11y • .....,.., .,../ - ,.,,._, wnlt th• inl•mw,_,, Mlbmifted In ,,._ _,, •• •IM<:IINJ "-••• •IHI ,,,., ,.__,, •n my 
•I ,,. ... ln""'41u.Je .,,,,,.,,.,.,., ,_ ___ fo, o11,,...., 1/te lnl.,,_rJon_ I ,,_,..,. th•t u,. .,,llfflln.., ,,,,_,,_,, i• lnr•. _,,,., •. _,, ,.,,.,._,.. I - •-1• thet 

u... - Mf!nifloMtt ,,_,, •• ,., ......,,,,,. ,., .. ,,,,_,,.,,_ ...,.,,,..,, ,,.. ulbilky ., ,,,, • .,.,, lmprl_,_ 

X. OPERA TOft CERTFICA TlOH 

NAME fp,int ., ,-.1 . SIONA 1\JRE DA TE SIONED 

L ____ _:S::IE:_A:_TT:.:.:A.:;::Oi::MIE=:N:.:_T ______ ...L. _________________ _._ __________ ---J \ 

ECl30 • 271 • ECY 030-31 f°"" 3 l"AOE 4 M 5 CONTINUE ON PAOE 5 
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I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this and all attached documents, and that 
based on my inquiry of those individuals innediately responsible for obtaining 
the information, I believe that the submitted information is true, accurate, 
and complete. I am aware that there are significant penalties for submitting 
false information including the possihil ily of fine and Imprisonment. 

Co-operator 
Thomas M. Anderson, President 
Westinghouse Hanford Company 

C-58 
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Llqalcl Emae• t 
Reteatloa FecWt7l 
%42-A Euporeter 

200 Area Effluent Treatment Facility 
Block Flow Diagram 
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SOS - The 600 Area Purge Water Storage and Treatment Facility consists of six 
above ground 1,000,000 gallon miscellaneous units, with a combined total capacity of 
6,000,000 gallons. These units are located in the 600 Area, north of the 216-8-3 
Pond. The purgewater storage and treatment miscellaneous units are used for interim 
storage and treatment of purgewater generated from the groundwater monitoring wells 
located throughout the Hanford Site. The purgewater is generated when a groundwater 
monitoring well is developed or groundwater samples are obtained. The purgewater 
from a groundwater monitoring well is transported by tank truck and pumped directly 
into the 600 Area miscellaneous units. 

T04 - Treatment of the purgewater by evaporation is carried out in the six 
600 Area miscellaneous units. Approximately 14,000 gallons per day of purgewater can 
be treated by solar evaporation based upon the evaporation rates calculated for the 
Hanford Site and assuming all six miscellaneous units are in use . 
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DfSCRIPTIOH OF DANGEROUS WASTES (c:ontinuedl 

USI TMS PACI TO UST AOOffl0NAI. l'IIOQSS COOH ""°"' SlCTION OCIJ 0N ~ACII l. 

The purgewater that is stored and treated in 

600 Area 
and 

the 600 Area miscellaneous 
units comes from groundwater monitoring wells located throughout the Hanford 
Site. 

The est imated annual quantity of waste indicated is based upon the maximum 
projected storage and treatment capacities of the miscellaneous units. The 
volumes resulting from well sampling and wel 1 development activities can be 
estimated, however the volumes resulting 
unknown . 

from aquifer testing are st i 11 

Materials stored in this facility may potentially include the n.onspec if i c 
waste codes FOOl, F002, and F003. 

This Part A permit application is being submitted as a protective f i 1 i ng in 
order that this facility may be authorized to store regulated waste . This 
facility wi 11 also be used to store non-regulated purgewater . 

' 

FACILITY DRAWING 
.......... ,.c.w ........ -c .... .......... c .............. s ............ ., ..... ...... , ... ••#IIICIMflre ,., --- ... ..,,_ 

VI • PHOTOGRAPHS 
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....... , ..... ··-···· ,, ........ ., ....... .,.., , ............. ,., ....,. NINI. 

vu. ·FACILITY GEOGRAPHIC LOCATION Thir infnrmation ic; nrovirlo:>,I nn ,itt,irhPr1 rlr:iwinnc:: -"nrl nhntnnr-.:.nhc: 
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WWII I I I I I I !WI I I I ' 
VIII. FACILITY OWNER 

[] A. • -l•Cllly-•--•---,---•IIIS-..WI•,._ 1. -o-.r--~ ........ -X-llt--le----leS-lll-. 

L ••-•-----•-.--.. •••S-..W•,._ ,. ----•-
' · NAMI f# ~~UOM. ~II I J. "40NIHO le1••c ... 4-e.J 

I I I i-1 I I LI I I I I 

l. STAEET OIi ~ 0 . ltOll I • · c:rrtOIITO- I a. ST.I e. lPC00E 
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IX. OWNER C!RTIFIC.\ TION 

I c:.n,tv 1111dM pen•lty of l•w Iller I he"• OMsonelly ezam111ed •nd •m familiar .,,,,,,. Ille intorm• r,on suomlffed in 1111s and all •nac:rred 
docv,nents. and tllat oesed on my ,noiu,y ot tllose indiwd11al• ,mmeGJater, rasoonslbte tor 001a111111Q Illa IIIIOtmat,on, I oe,,e.,e tllat tlle 
suomlffed ,ntorma,,on •• true. ac:c:urate. •nd C:OffllJlete. I am aw•re rnar there are •11Jn1fit:an1 pen•1t1•• /or suom,ttinQ tal•• ,ntonne11on. 
,nc:ludlllQ tlle ooss101lity of tine and imonsonment. 

... ......._, _ _.,,_, Mi~haal J. Lawrence ,~~, y /4~✓1~--~J1-
. DAnSIGIOID I Manager, Rich an Operations ·111,,.J. ~Y. I cJ-oJO -70 United St~tes Department of Energy 

I X. OPERA TOR C::RTIFIC.\ TION 

1 c:•n1ty under oen•tlY ot , • .,, 111a1 t 11a.,• o•rson•lty •••mined •nd em tem,lier Wffll th• ,ntorm•t1on s11om1tted ,n ttt1• •nd •ti •rt•c:n.a 
aoc:umenrs. 11nd tn•t o•••d on my ,nou.,,, ot tnose inal'ndu•t• ,mmed1•t•IY reeoons101e /or oot•in•nQ the ,n1onna1,on. I 0•11••• tnat '"• 
,uom,11eo ,n1orma11on ,s ,rue. 11c:c:ur•t•. and comolete. I •m •••'• tn•r Iller• 11re ,,vmtir:•nt pen•II••• /or ,uom1rt1nq '•••• ,n1onne11on. 
,nc:1uainq 1ne oosJ101lll'I 01 tine •no ,monsonment. 

..... ,,,,,,,,.,.,,,.., 
I 

s,GHAf\1111 IDAR~ 
SEE ATTACHMENT I 
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I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this and all attached documents, and that 
based on my inquiry of those individuals inrnediately responsible for obtaining 
the information, I bel ieve that the submitted information is true, accurate, 
and complete. I am aware that there are sign i ficant penalties for submitting 
false information including the possibility of fine and imprisonment . 

or 
. Nolan, President 

Westinghouse Hanford Company 

Owner/ perator 7 
Michael J . Lawrence, Manager 
U.S. Department of Energy 
Richland Operations Office 
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As of October 26, 1994, there have been two Data Quality Objective (DQO) 
processes held amongst the Department of Energy (Richland Office), Washington 
State Department of Ecology (Ecology), and U.S. Environmental Protection 
Agency (EPA) in preparation of a coordinated RCRA Facility Investigation/ 
Corrective Measure Study (RFI/CMS) for the 200-BP-ll Operable unit and the 
closure/postclosure of the RCRA TSO units contained within the operable unit. 

The first DQO process spanned from October 1993 to March 1994 and included the 
DQOs for preparation of the 200-BP-11 Operable Unit and 216-8-3 Main Pond 
Work/Closure Plan (DOE/RL-93-74), Volume 1, Draft A. The operable unit at the 
time of the first DQO process consisted of ten waste management units: the 
216-B-3 Main Pond; the 216-B-3A, 216-B-3B and 216-B-3C Expansion Ponds; the 
216-8-3-1, 216-B-3-2, and 216-8-3-3 Ditches; the 216-E-28 Contingency Pond; 
and Unplanned Releases UN-200-E-14 and UN-200-E-92. The 216-B-3 Main Pond and 
216-8-3-3 Ditch are united to form one RCRA TSO unit called the 216-8-3 Main 
Pond, and the 216-B-3A, 216-B-38, and 216-8-3C Expansion Ponds are combined to 
form another RCRA TSO unit called the 216-B-3 Expansion Ponds. 

The second DQO process was finalized in October 1994 and took about one month 
to complete. This process occurred because of the addition of five waste 
management units to the operable unit: the 216-A-29 Ditch; the 216-B-63 
Trench; and the 216-8-2-1, 216-B-2-2, and 216-B-2-3 Ditches. The 216-A-29 
Ditch and the 216-B-63 Trench are individual RCRA TSO units. 

The significant decisions, agreements, and commitments resulting from the two 
DQO processes are provided on the following pages and are accepted by the tri
parties as endorsed below. 
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a. The 216-B-3A, 216-8-38, and 216-B-3C Expansion Pond TSO unit will be 
clean closed as described in the 216-8-3 Expansion Ponds Closure Plan, 
OOE/RL-89-28, Rev. 2. 

b. Quality Assurance Project Plans (QAPjPs) and Sampling and Analysis Plans 
(SAPs) will meet both RCRA TSO and RCRA Past-Practice OQOs. 

c. The 200-BP-ll Operable Unit meets the Model Toxics Control Act (MTCA) 
definition of Industrial, thus the future land use for the 
200-BP-ll Operable Unit is assumed to be Industrial . 

d. The risk assessment methodology from the Hanford Site Baseline Risk 
Assessment Methodology (HSBRAM) will utilized for the 200 Area 
Industrial scenario. The risk assessment may need to be updated at a 
later date to assess risks based on a residential scenario. 

e. Waste might be left in place in the operable unit and/or the TSO units 
within the operable unit. 

f . RCRA TSOs within the operable unit may be clean closed, modified clean 
closed, and/or closed as landfills under Washington State regulations 
(WAC 173-303) . 

g. The same cleanup standards will apply to the TSO and the Past-Practice 
waste management units within the operable unit. 

2. Statistical Sampling Approach. 

Upon evaluation by WHC, MacTec, Enserch (Ebasco), and PNL statisticians, it 
was agreed that currently available data is not representative for the area 
under study (all 200-BP-ll waste management units). Additional information 
required to compute the needed sample size (number of samples) are: the 
acceptable Type I and Type II error rates; the difference between the mean 
contaminant concentration and applicable cleanup standard that is important 
for the test to detect; the estimates of variabilities (lateral and 
vertical); and exposure unit . 

Therefore, a phased approach will be taken toward characterization of the 
operable unit and Phase 1 (Pilot Study) sampling will be engineered biased 
(i.e., sample in locations expected to have highest contaminant 
concentrations). Phase 1 sampling data will be evaluated (distribution, 
frequency, validation, variability, contamination levels, regulatory 
guidelines, etc.) to aid in the assessment of characterization activities 
following Phase 1. 
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3. Phase 1 Sampling Objective. Below are the key objectives of Phase 1 
sampling. 

a. Assess site contamination to Industrial Cleanup Standards (MTCA C for 
dangerous waste and HSBRAM [Hanford Site Baseline Risk Assessment 
Methodology] for radionuclides). However, the analyses provided in 
support of characterization will have practical quantitation limits 
below the Residential Cleanup Standards (MTCA B for dangerous waste and 
HSBRAM for radionuclides} or Site Background to support an evaluation of 
clean closure or modified closure for the following RCRA TSD units: 
216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 Ditch. 

b. Answer the question -- is an Interim Remedial Measure (IRM} justified? 
If yes, the IRM action will be taken followed by final corrective 
actions. If not, then the final corrective actions will be pursued. 

c. Provide data for a qualitative/quantitative risk assessment. 

• Note that groundwater sampling is beyond the scope of the 200-BP-ll 
characterization activities, but groundwater contamination and monitoring 
will need to be addressed prior to closure of the TSDs. Additionally, 
prior to borehole drilling, groundwater personnel will be consulted to 
assess their need for groundwater monitoring wells. 

4. The agreed-to potential Contaminants of Concern (COC}, Practical 
Quantitation Limits (PQL}, Method Detection Limits (MDL}, Analytical 
Methods, and Cleanup Standards for the operable unit are provided in 
Attachment 1. The agreements that are inherent to Attachment 1 include: 

a. Analytical methods will be SW-846 with summary deliverables for all data 
packages. As data packages are selected for validation (Item 12), they 
will be upgraded to standalone deliverable standards. (Note that 
upgrading of the data packages from a summary deliverable to a 
standalone deliverable will take approximately 3 weeks.) 

b. Non-detects will be reported as less than the PQL or MDL concentration 
number. Other calculations can be reported if requested. 

c. The following compounds do not have readily available methods and have a 
low probability of being present and will be identified and estimated in 
concentration as Tentatively Identified Compounds (TICs}: 1-butanol 
(8240), ethyl ether (8240), formaldehyde (8270), acetate (8270), and 
kerosene (8270). 
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d. Tributylphosphate {T8P) is not on any standard analyte list . The 
laboratory will calibrate for this compound during the 8270 analysis and 
will quantitate each sample for this analyte. PQLs will be determined 
and reported for this analyte. This is a requirement for whatever lab 
is performing the analyses. 

e. Hydrazine will not be analyzed because it will have decomposed. 

f. Nitrate and nitrite will be examined for all samples using both method 
300 {ion chromatography with a 48 hour holding time) and Method 353 {28 
day holding time). (Method 300 is also used for sulfate/sulfite and 
therefore there is no cost increase to report nitrite/nitrate and 
compare to the Method 353 results.) 

g. Total chromium will be analyzed using method 6010 and assumed as 
chromium six. 

5. Supplementary Analyses. 

All samples will be analyzed for a "modified" 40 CFR 264 Appendix IX 
groundwater monitoring list. The modified Appendix IX list for the 
200-8P-ll operable unit is defined as the Appendix IX analytical methods 
minus analyses for phosphorous pesticides (method 8140), herbicides (method 
8150), dioxins {method 8280), and non-halogenated volatile organics {method 
8015). The non-halogenated volatile organics (e.g. kerosene) will be 
analyzed as TICs using method 82408 and 82708. 

6. Sampling Design and Approach. 

a. The sampling design for the first round of sampling is provided in 
Attachment 2. {Note that auger holes may be substituted for a test 
pit.) 

b. Round One of the Field Investigation -- Sampling will be performed to 
assess the question; are dangerous constituents or radionuclide 
contamination present in concentrations greater than Industrial Cleanup 
Standards {per MTCA C and HS8RAM Industrial, respectively)? 
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c. Round 2 of the Field Investigation -- The extent of this sampling effort 
will be defined after evaluation of the analytical results from round 
one of the field investigation. Possible scenarios include: 

i. If contamination concentrations are established between Residential 
and Industrial Cleanup Standards, then sample to further prove the 
absence of dangerous constituents and radionuclide contamination 
above Industrial Cleanup Standards. This task should fulfill 
sampling requirements to support modified closure. 

ii . If contamination concentrations are established below Residential 
Standards for dangerous waste and below Industrial Standards for 
radionuclides, then sampling may be performed, if feasible, to "clean 
close" one , two, or three of the RCRA TSDs. Feasibility will depend 
on the benefits of clean closure versus additional sampling costs. 
If clean closure is not feasible, then sample per (i.} above or not 
at a 11 . 

iii. If contamination is established above Industrial Standards, ascertain 
the extent of contamination above these cleanup standards. 

7. Field Screening and Sampling Criteria. 

a. All samples and cuttings will be field screened for evidence of volatile 
organics and radionuclides . Volatiles will be screened by the field 
geologist or other qualified personnel using an organic vapor monitor . 
Radionuclides will be screened by alpha and gamma counting instruments. 
Either a FID (flame ionization detector} or PID (photoionization 
detector} can be used to detect volatile organics . 

b. The sampling criteria for radionuclide screening is twice background . 
The sampling criteria for volatile organic screening is 5 ppm. The 
intent of these criteria is to trigger assessment for sampling. The 
field geologist will make this assessment, i.e., if there are many 
locations above the criteria, the field geologist will determine when 
and where the samples should be taken . 

Note that spec i fic surface samples are not planned since interim 
stabilization has already occurred, and therefore field screening and/or 
rad surveys will be used to evaluate potential surface sampling sites. 

c. Local area background radiation will be determined by taking a 
background reading using the above instruments at an pre-agreed local 

· site in the field, e.g. the Contingency Pond. The local area background 
will be measured on freshly disturbed surface soil, holding the 
instruments less than 2.5 cm (1 in.) from the soil. The background 
readings may be taken daily depending on meteorology, e.g., inversions , 
wind, etc . " 
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a. Sampling from the ground surface to the pond/ditch sediments: Because 
all of the waste management units to be sampled are interim stabilized 
(backfilled) except for the 216-B-3A Expansion Pond, this item describes 
the sampling scenario from the ground surface to the pond/ditch 
sediments. If surface radiation at the ground level of a sampling 
location is equal to or greater than twice background, then a sample 
will be taken at the ground surface. If the surface radiation is not at 
least twice background, then a sample will be taken between 2 to 6 feet 
below the surface to support a risk assessment. If the pond/ditch 
sediments are within this 2 to 6 foot range, then a sample will be taken 
from the pond/ditch sediments. Also, if a lithological change is 
encountered, a sample will be taken at the lithologic interface as 
determined by the field geologist. Samples to be taken below the 
sediments are described next. 

b. Sampling below the pond/ditch sediments: Samples below the sediments 
will be taken at lithological interfaces as determined by the field 
geologist, hot spots, and/or at predetermined depths. 

i. Lithological Changes. Estimates of lithologic changes will be made 
using current stratigraphy maps. The field geologist will make the 
determination of significant lithologic changes for sampling. 

ii. Hot Spots. The field geologist or other qualified person will make 
the determination as to when to sample a hot spot. Typically, the 
first indication of a hot spot (as defined in 7b above) will be 
sampled. In shallow boreholes and test pits (or auger holes), field 
screening and potential sampling will continue to a minimum of 5 feet 
below the last hot spot. 

iii. Pre-established Depths. Pre-established sampling depths will be used 
in the absence of lithologic interfaces and hot spots, and apply 
below the sediment surfaces only (i.e the 0 datum is the pond/ditch 
sediments). Pre-established sampling depths are as follows: 

• Deep Groundwater Borehole -- 2, 5, 10, 20, 30, 40, 50, 75, 100, 
and 150 ft., with an additional sample, if possible, above the 
water table ( = 200ft.). 

• Intermediate (50 ft) Boreholes -- 2, 5, 10, 20, 30, 40, and 50 ft. 

• Shallow Test Pits and/or Auger Holes 2, 5, 10, 15, and 20 ft . 
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If perched water is encountered in a boring, a perched water well will be 
installed that is screened against the water-bearing interval. Normally 
one sample will be taken. However, for inorganics, two samples will be 
collected per well: one will be unfiltered·, and a second will be filtered 
through a 0.45 micron filter onsite before being bottled and preserved. 
These samples will also be ·analyzed for the modified Appendix IX list plus 
fluoride, C-14, and tritium. 

10. Physical Sample Analyses. 

Samples will be taken at major lithologies within boreholes and may be 
analyzed for physical properties such as: 

• Bulk density 
• Particle size distribution 
• Moisture content 
• pH 
• Unsaturated hydraulic conductivity 

When possible, the physical samples will be archived until chemical 
analytical results are obtained and evaluated. 

11. Priority of Analyses. 

Field screening for radiation will be performed on the loose soil from the 
drill casing. 

At the discretion of the field geologist, when there is sufficient sample 
size, VOA samples will always be taken first. Other samples will be taken 
in a sequence which will yield best results. 

If there is insufficient sample size, then the following will be the 
analytical priority: 

RCRA Past-Practice 
and TSD Units 

Rad 
Metals 
Semi-VOA 
VOA 
General Chemistry 
Physical 

Perched Water 

Rad 
Metals 
VOA 
Semi-VOA 
General Chem 
Physical 
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Initially, summary deliverables will be requested for all data packages. 
After evaluation of the analytical results, the data packages for 
validation will be prioritized based on the samples with the highest 
contaminant concentrations. The data packages selected for validation will 
then be upgraded with standalone deliverables. Regardless of the 
analytical results, at least 20% of the data packages will be validated. 
The overall progress of data package validation will be communicated to 
DOE, Ecology and EPA for their concurrence~ 
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200-BP-11 Operable Unit Data Quallty Objective• 
Declalona/ Agreementa/Commltment• 

POTENTIAL INOROANIC CONTAMINANTS OF CONCERN FOR THE 200-BP-11 OPERABLE UNIT 

POL HSBRAM lma/kal MTCA (mn/kal 
CONTAMINANT ORAL RfD ORAL SF (mg/kg Realdentlal Industrial Method "B" Method,"C" 

(mg/kg-di (mg/kg·dl-1 or ppm) non-care. carclno. non-care. carclno. non-care. cercino. non-care. carclno. 
Arsenic 3.0E-04 1.7 10 or 0.3 2.40E+01 3.76E-01 1.05E +03 7.10E+OO 2.40E+01 6.90E-01 1.06E+03 7.60£+01 
Barium 7.0E-02 NC 1 6.60E+03 2.46E+06 6.60E+03 2.45E+06 
Berylllum 6.0E-03 4.3 1 4.00E+02 1.60E-01 1.76E+04 2.80E+OO 4.00E+02 2.33E-01 1.76E+04 3.10E+01 
Blamuth NF NF 7 
Boron 9.0E-02 NC 10 7.20E+03 3.20E+05 7.20E+03 3.20E+06 
Cadmium 1.0E-03 NC 2 8.00E+01 3.60E+03 8.00E+01 3.60E+03 
Chromium-VI 1•1 1.0E+OO NC 2 4.00E+02 1.75E+04 4.00E+02 1.76E+04 
ea-, 4.0E-02 NC 2 3.20E+03 1.40E+05 3.20E+03 1.40E+06 
Iron NT NC 10 
LHd ND ND 10 or 0.3 
Mangen••• 1.4E-01 NC 1 1.12E+04 4.90E+06 1.12E+04 4.90E+06 
Mercury 3.0E-04 NC 0.1 2.40E+01 1.06E+03 2.40E+01 1.06E+03 
Nicka! 2.0E-02 NC 4 1.60£+03 7.00E+04 1.60E+03 7.00E+04 
PoteHlum 600 
Selenium NC 26 or0.3 4.00E +02 4.00E+02 1.76E+04 
SHwr NC 20 4.00E+02 2.40E+02 1.76E+04 
Tin 6 .0E-01 NC 60 4.80E+04 2.10E+06 4.80E+02 2.10E+06 
Uranium lbl 3.0E-01 ND 7 2.40E+02 1.05E+04 2.40E+02 1.06E+04 
Vanadium 7.0E-03 NC 2 6.60E+02 2.45E+04 6.60E+02 2.46E+04 
Zinc 3.0E-01 NC 2 2.40E+04 1.05E+06 2.40E+04 1.06E+06 
NC = Not claHlfied ea • carcinogen or not carcinogenic via thl• axpoeura route. 
ND c No EPA toxlcltv data (but compound praaent In IRIS or HEASTI 
NF = Thia compound not praaent In IRIS or HEAST 
W = Toxlcltv data withdrawn from HEAST or IRIS 
CLP = Contract Laboratory Procedure 
IC = Ion Chromatography 
VOA = Volatile Oraanlc Analvale 
GCFID = Gae Chromatograph Flame Ionization Detector 
Note: HSBAAM Risk Baaed Concentration• baaed on HQ = 1 and ICR = 1 E-06. 
(al Cr-VI will be analyzed H total Cr 
(bl Uranium (soluble aaltal toxlcitv value• for chemical (not radioactive) characteristics. See radionuclide tables for rad values. 

ANALYTICAL 
METHOD 

GFAA/6010 or 70601 
ICP/6010 
ICP/6010 
AA 
ICP/6010 
ICP/6010 
ICP/6010 
ICP/6010 
ICP/6010 
ICP/6010 or 7421 
ICP/6010 
AA/7471 
ICP/6010 
ICP/6010 
GFAA/6010 or 7740 
ICP/6010 
ICP/7870 
ICP/6010 
ICP/6010 
ICP/6010 

Attachement 1 
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200-BP· 11 Operable Unit Data Quality ObJ-ctlvN 
Declolor./AgrNmento/Commltmento 

POTENTIAL VOLATILE ORGANIC, SEMI-VOLATILE ORGANIC, AND OTHER INORGANIC 
CONTAMINANTS OF CONCERN FOl'I THE 200 .. P-11 OPIRAIIALE UNIT 

HSIIRAMCm• Kol I MTCA•m•"' 
ORALl'lfD ORAL SF PQL l'lelldenllol lnduotrlol Method "I" 

!CONTAMINANT Cma/ka-dl lma/ka-dl· 1 lug/LI non-cerc. carcino. ~c•c. carclno. non-care. carcino. 
Otherlnor-

Acetate (from acetic acldl NF NF 1 
Ammonia 34 ma/I. l•I NC 30 lb) Method A 
Cvanide ltotlll 2.0E-02 NC 0.78 lb) 1.80E+03 7.00E+04 1.80E+03 
Flo,.lde 8 .0E-02 NC 8 (bl 3.20E+03 1.40E+06 3.20E+03 
Nitrate 1.8E+OO NC 61 (bl 1.30E+06 6.80E+08 1.30E+06 
Nitrite l•Nl 1.0E-01 NC 100 (bl 8.00E+03 B.OOE+03 B.OOE+03 
Sulfate (from ouff,.lc acldl ND ND 160 (bl 

PQL 

Voletlleor- ,, .. ,,.,,, 
Acator. 1.0E-01 NC 10 B.OOE+03 3.60E+06 B.OOE+03 
Butanol 1· 1.0E-01 NC 8.00E+03 3.60E+06 B.OOE+03 
Butenone 2· (MEK) 8 .0E-01 ND 10 4 .BOE+04 2.10E+08 4 .BOE+04 
Cerbon tatrechlorlde 7 .0E-04 1.3E-01 6 6 .80E+01 4.ll2E+OO 2.46E+03 ll.23E+01 6.80E+01 7.IIIIE+OO 
Chloroform 1 .OE-02 8.1 E-03 6 8.00E+02 1.06E+02 3.60E+04 1.ll7E+03 B.OOE+02 1.84E+02 
Ethyl ether 2.0E-01 NC 1.80E+04 7.00E+06 1.80E+04 
Methylene chloride 8 .0E-02 7.6E-03 6 4 .80E+03 8.63E + 01 2.10E+06 1.80E+03 4 .80E+03 1.33E+02 
!Toluene 2.0E-01 NC 6 1.80E+04 7.00E+06 1.80E+04 
TrlchloroethMW 1 1 1· ND NC 6 7.20E+03 
TrlchloroethMW, 1, 1,2· 4 .0E-03 6.7E-02 6 1.10E+01 1.40E+04 2.10E+02 3.20E+02 1.80E+01 

PQL 

Semlvolellle Orllllflloa (ua/lca) 

Formaldehyde 2.0E-01 ND 1.80E+04 7.00E+06 3.30E+01 
Hydrazine ND 3.0E+OO 2.13E-01 4.00E+OO 3.33E-01 
Keroeene NF NF 6000 
PCB• ND 7.7E+OO 21 or 33 B.30E-02 1.80E+OO 1.30E-01 
ITributvl l>hoel>h• te 6.0E-03 NC 4.00E+02 1.BOE+04 4 .00E+02 
N 1nhth1lene 4 .0E-03 NC 880 3.20E+02 1.40E+04 3.20E+02 
NC - Not cl .. 1r__, • • cararvv.en or not carc1noaentc vta thia IXDOIIM'e route. 

ND - No EPA toxicity date (but comoound Dr-nt In IRIS or HEASTI 
NF - Thia comDOund not Dr-,t In IRIS or HEAST 
CLP - Contract Laboroton, Proced,.e 
IC - Ion ChromotoareohY I I 
VOA - Voletile Oraanice Analvola I I 
GCFID - GN Chromatoar...., Rome Ionization Detector 
Note: HSBRAM Riok 8- Concentratlone bNed on HQ - 1 and ICR - 1E-08. 
(1) Ammonia concentration in drinklna water epeclfically related to oraanoleptic threshold 

llbl lieted auantitation limito are for water. Quantitation limlto are hlohlv matrix deDAndent and w ill be hiaher In ooila. 

I 
Melhod,"C" 

~care. carcino. 

7.00E+04 
1.40E+06 
6 .80E+08 
3.60E+06 

3.60E+06 
3.60E+06 
2.10E+08 
2.46E+03 1.00E+03 
3.60E+04 2.13E+04 
1.76E+08 
2.10E+06 1.83E+04 
7.00E+06 
3.20E+06 
1.40E+04 2.30E+03 

4.40E+03 
4.33E+01 

1.70E+01 
1.80E+04 
1.40E+04 

ANALYTICAL 
METHOD 

8270 TIC 
360.2 
Colorimetric/CLP Metlle/9010 
IC/300 
IC/300 & 363 
IC/300 & 363 
IC/300 

VOA/8240 
8240 TIC 
VOA/8240 
VOA/8240 
VOA/8240 
8240 TIC 
VOA/8240 
VOA/8240 
VOA/8240 
VOA/8240 

8270 TIC 
Will not be analvzed 
8270 TIC 
BOBO CPCB• 1242 - 21 • 111 otherw- 33) 
8270 (•oeclll collbratlon) 
8270 

Att1chment 1 
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200-BP-11 Opereble Unit Data Quality Objectiv .. 
Oeci• ion• /Agr .. ment• /Commitment• 

POTENTIAL RADIONUCLIDE CONTAMINANTS OF CONCERN FOR THE 200-BP-11 OPERABLE UNIT 

INDUSTRIAL HSBRAM IDCl/al 
MDA Oral SF Soll lna .. tion Orel SF Duat Inhalation ANALYTICAL 

RADIONUCLIDE lpCl/gl 1/pCI by Children/Adult• 1/pCI by Adult• METHOD 

Gr08e Alpha 10.00 Gae ProDortlonal 
Groae Beta 15 .00 

CNlum-137 1Be-137ml 0 .10 2.BOE-11 <:::c:?/2 i50E:+.:02 c/:c/:" 1 .90E-11 1.10E+04 Gemma Snantrometrv 
Cobalt-80 1.30E+03 
EuroDlum-15 2 0 .10 2.lOE-12 3.30E+03 1.10E-10 
EuroDlum-154 0 .10 3.00E-12 2.30E+03 1.40E-10 
EuroDium-155 0 .10 4 .50E-13 1.50E+04 1.BOE-11 
Urenlum-235 IPe-231 I 1 .IIOE-11 4 .30E+02 2.50E-08 

Amerlolum-241 1.00 2.40E-10 2.90E+01 3.20E-08 AIDha SDectometrv 
Curlum-244 1.00 1.IIOE-10 4 .30E+01 2.20E-08 

~ NIIDtunium-237 1.00 2.20E-10 3.10E+01 2.90E-08 
I - Plutonlum-238 1.00 2.20E-10 3.10E+01 3.90E-08 - Plutonlum-239/240 1.00 2.30E-10 3.00E+01 3.90E-08 

Plutonlum-241 15.00 3.IIOE-12 1.90E+03 2.30E-10 
rt°horlum-228 5.50E-11 1.30E+02 7.BOE-08 
ITT,orium-230 1.00 1.30E-11 5 .30E+02 2.90E-08 
tThorium-232 1.00 1.20E-11 5 .80E+02 2.BOE-08 
Urenlum-233/234 1.IIOE-11 4 .30E+02 2.70E-08 
Uranlum-235 1.00 1.IIOE-11 4 .30E+02 2.50E-08 
Uranlum-238 1.50E-11 4.80E+02 2.50E-OB 
Uranlum-238 2.B0E-11 2.50E+02 5.20E-08 

lodlne-129 2.00 1.20E-10 1.70E+03 Beta Countlna 
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Tachnetlum-99 15.00 1.30E-1 2 :::c:,/!MIOE,• .:0:3::c;,:::: B.30E-12 2.40E+04 
Salenlum-79 5.00 8.00E-12 3.30E+04 
Samarlum-151 1. lOE-13 8.30E+04 

Carbon-14 3.10E+07 Liquid eolntillatlon 
Tritium IH-31 400.oo 5 .30E-14 ::::=:::,:::,,,:1,,aoE:+ :os::,:,:::::,:c:c 1 .soE-14 2.IIOE+OII 

HSBRAM • Hanford-Site BHeilne Riek A•H11ment Methodology IDOE-RL 1993) 
Rl• k-bHed concentration• at Incremental cancer rlek level of 1 E-08 for en 
lnduetrlal ecenario baHd on H •umptione In the HSBRAM. Rev.2 

MDA • Minimum Detectable ActlvltiM 
Orel Slope factor• from Health Effect• A11 .. 1ment Summery Tebl .. IHEAST, EPA 1992) 
Shedad area• indicate cleanup etendard for the 200-BP-1 1 Ooerable Unit 
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1 GLOSSARY 
2 
3 
4 Accuracy: Accuracy may be interpreted as the measure of the bias in a system. The factors that 
5 influence the accuracy of the data include sample procedures, field conditions, sample preservation, 
6 sample matrix, instrument calibration, and analysis technique. Sampling accuracy is normally 
7 assessed through the evaluation of matrix-spiked samples and reference samples (see glossary entry) . 
8 
9 Audit: For the purposes of environmental investigations, audits are considered to be systematic 

10 checks to verify the quality of operation of one or more elements of the total measurement system. In 
11 this sense, audits may be of two types: (1) performance audits, in which quantitative data are 
12 independently obtained for comparison with data routinely obtained in a measurement system, or 
13 (2) system audits, involving a qualitative onsite evaluation of laboratories or other organizational 
14 elements of the measurement system for compliance with established quality assurance program and 
15 procedure requirements. For environmental investigations at the Hanford Site, performance audit 
16 requirements are fulfilled by periodic submittal of blind samples to the primary laboratory, or the 
17 analysis of split samples by an independent laboratory. System audit requirements are implemented 
18 through the use of standard surveillance procedures . 
19 
20 Bias: Bias represents a systematic error that contributes to the difference between a population mean 
21 of a set of measurements and an accepted reference or true value. 
22 
23 Blind Sample: A blind sample refers to any type of sample routed to the primary laboratory for 
24 performance audit purposes, relative to a particular sample matrix and analytical method. Blind 
:5 samples are not specifically identified as such to the laboratory. They may be made from traceable 
:6 standards, or may consist of sample material spiked with a known concentration of a known 

27 compound. See the glossary entry for Audit. 
28 
29 Comparability: For the purposes of environmental investigations, comparability is an expression of 
30 the relative confidence with which one data set may be compared with another. 
31 
32 Completeness: For the purposes of environmental investigations, completeness may be interpreted as 
33 a measure of the amount of valid data obtained compared to the total data expected under correct 
34 normal conditions. 
35 
36 Deviation: For the purposes of environmental investigations, deviation refers to an approved 
37 departure from established criteria that may be required as a result of unforeseen field situations or 
38 that may be required to correct ambiguities in procedures that may arise in practical applications. 
39 
40 Equipment Blanks: Equipment blanks consist of pure deionized distilled water washed through 
41 decontaminated sampling equipment and placed in containers identical to those used for actual field 
42 samples. They are used to verify the adequacy of sampling equipment decontamination procedures, 
43 and are normally collected at the same frequency as field duplicate samples. 
44 
45 Field Blanks: Field blanks for water analyses consist of pure deionized distilled water, transferred to 
46 a sample container at the site and preserved with the reagent specified for the analyses of interest. 
47 They are used to check for possible contamination originating with the reagent or the sampling 
,18 environment, and are normally collected at the same frequency as field duplicate samples. · 

9 
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1 Field Duplicate Sample: Field duplicate samples are samples retrieved from the same sampling 
2 location using the same equipment and sampling technique, placed in separate, identically prepared 
3 and preserved containers, and analyzed independently. 
4 
5 Matrix-Spiked Samples: Matrix-spiked samples are a type of laboratory quality control sample. 
6 They are prepared by splitting a sample received from the field into two homogenous aliquots (i.e., 
7 replicate samples) and adding a known quantity of a representative analyte of interest to one aliquot in 
8 order to calculate the percentage of recovery of that analyte and as a test of laboratory accuracy. 
9 

. 10 Nonconf ormance: A nonconformance is a deficiency in the characteristic, documentation, or 
11 procedure that renders the quality of material, equipment, services, or activities unacceptable or 
12 indeterminate. When the deficiency is of a minor nature, does not effect a permanent or significani 
13 change in quality if it is not corrected, and can be brought into conformance with immediate 
14 corrective action, it shall not be categorized as a nonconformance. If the nature of the condition is 
15 such that it cannot be immediately and satisfactorily corrected, however, it shall be documented in 
16 compliance with approved procedures and brought to the attention of management for disposition and 
17 appropriate corrective action. 
18 
19 Precision: Precision is a measure of the repeatability or reproducibility of specific measurements 
20 under a given set of conditions. The relative percent difference is used to assess the precision of the 
21 sampling and analytical method. The relative percent difference is a quantitative measure of the 
22 variability. Specifically, precision is a quantitative measure of the variability of a group of 
23 measurements compared to their average value. Precision is normally expressed in terms of standard 
24 deviation, but may also be expressed as the coefficient of variation (i.e., relative standard deviation) 
25 and range (i.e., maximum value minus minimum value). Precision is assessed by means of 
26 duplicate/replicate sample analysis . 
27 
28 Quality Assurance: For the purposes of environmental investigations, quality assurance refers to the 
29 total integrated quality planning, quality control, quality assessment, and corrective action activities 
30 that collectively ensure that the data from monitoring and analysis meet all end-user requirements 
31 and/or the intended end use of the data. 
32 
33 Quality Assurance Project Plan: The QAPjP is an orderly assembly of management policies, 
34 project objectives, methods, and procedures that defines how data of known quality will be produced 
35 for a particular project or investigation. 
36 
37 Quality Control: For the purposes of environmental investigations, quality control refers to the 
38 routine application of procedures and defined methods to the performance of sampling, measurement, 
39 and analytical processes. 
40 
41 Range: Range refers to the difference between the largest and smallest reported values in a sample, 
42 and is a statistic for describing the spread in a set of data. 
43 
44 Reference Samples: Reference samples are a type of laboratory quality control sample prepared 
45 from an independent, traceable standard at a concentration other than that used for analytical 
46 equipment calibration, but within the calibration range. 
47 
48 Replicate Sample: Replicate samples are two aliquots removed from the same sample container in 
49 the laboratory and analyzed independently. 
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1 Representativeness: For the purposes of environmental investigations, representativeness may be 
2 interpreted as the degree to which data accurately and precisely represent a characteristic of a 
3 population parameter, variations at a sampling point, or an environmental condition. 
4 Representativeness is a qualitative parameter that is most concerned with the proper design of a 
5 sampling program. 
6 
7 Split Sample: A split sample is produced through homogenizing a field sample and separating the 
8 sample material into two equal aliquots. Field split samples are usually routed to separate laboratories 
9 for independent analysis, generally for purposes of auditing the performance of the primary laboratory 

10 relative to a particular sample matrix and analytical method. See the glossary entry for Audit. In the 
11 laboratory, samples are generally split to create matrix-spiked samples (see the glossary entry). 
12 
13 VOA Trip Blanks: Volatile organics analysis (VOA) trip blanks are a type of field quality control 
14 sample, consisting of pure deionized distilled water in a clean, sealed sample container, accompanying 
15 each batch of containers shipped to the sampling site and returned unopened to the laboratory. Trip 
16 blanks are used to identify any possible contamination originating from container preparation 
17 methods, shipment, handling, storage or site conditions. 
18 
19 Validation: For the purposes of environmental investigations, validation refers to a systematic 
20 process of reviewing data against a set of criteria to provide assurance that the data are acceptable for 
21 their intended use. Validation methods may include review of verification activities, editing, 
22 screening, cross-checking, or technical review. 
23 
24 Verification: For the purposes of environmental investigations, verification refers to the process of 

S determining whether procedures, processes, data, or documentation conform to specified 
6 requirements . Verification activities may include inspections, audits, surveillance, or technical 

27 review. 
28 
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1 1.0 PROJECT DESCRIPTION 
2 
3 
4 1.1 PROJECT OBJECTIVE 
5 
6 The 200-BP-11 Operable Unit RFIICMS and 216-B-3 Main Pond, 216-B-63 Trench, and 216-A-29 
7 Ditch Work/Closure Plan and its supporting project plans have been developed to meet specific 
8 U.S. Environmental Protection Agency (EPA) guidelines for format and structure, within the overall 
9 quality assurance (QA) program structure mandated by the U.S. Department of Energy, Richland 

10 Operations Office (DOE-RL) for all activities at the Hanford Site. These DOE mandates include 
11 DOE Order 5700.6C, Quality Assurance (DOE 1991), DOE/RL-90-28, Environmental Restoration 
12 Program Quality Assurance Systems Requirements for the Hanford Site (DOE-RL 1993), and other 
13 QA guidance documents as applicable, e.g., the Hanford Analytical Services Quality Assurance Plan 
14 (DOE-RL 1994). The purpose of this Quality Assurance Project Plan (QAPjP) is to ensure the 
15 objectives described above and in Section 1.5 of this work/closure plan will be met. Data resulting 
16 from this investigation will be evaluated to determine the most feasible options for additional 
17 investigation, remediation, or closure. 
18 
19 
20 1.2 BACKGROUND INFORMATION 
21 
22 The 200-BP-11 Source Operable Unit is located within the 200 Areas of the Hanford Site, shown in 
23 Figure 1-1 of the work/closure plan. The waste management units that will be studied during the 
24 200-BP-11 Source Operable Unit field investigation are discussed in Chapter 1. 
5 
6 Detailed background information regarding the history and current use of the operable unit is 

27 . provided in Chapter 2 of the work/closure plan. 
28 
29 
30 1.3 QUALITY ASSURANCE PROJECT PLAN APPLICABILITY AND RELATIONSIDP 
31 TO THE BECHTEL HANFORD, INC. QUALITY ASSURANCE PROGRAM 
32 
33 This QAPjP applies specifically to the field activities and chemical laboratory analyses performed as 
34 part of the field investigation for the 200-BP-11 Source Operable Unit. This plan describes the means 
35 selected to implement the overall QA program requirements defined by the Bechtel Hanford, Inc. 
36 (BHI) Quality Management Plan (BHI 1994c), as applicable to the Comprehensive Environmental 
37 Response, Compensation, and Liability Act (CERCLA) and Resource Conservation and Recovery Act 
38 (RCRA) facility investigation/corrective measures study environmental investigations. The QAPjP is 
39 subject to mandatory review and revision prior to use on any subsequent phases of the investigation. 
40 Distribution and revision control procedures applicable to the QAPjP and work/closure plan shall be 
41 in compliance with Section 5 of the Quality Management Plan (BHI 1994c). Interim changes to this 
42 QAPjP or the work/closure plan shall be documented, reviewed, and approved as required by 
43 Environmental Investigations Procedure (EIP) 1.3, "Work Plan Review and Control" (BHI 1994a), 
44 and shall be documented in monthly unit managers' meeting minutes. The QAPjP distribution shall 
45 routinely include all review/approval personnel indicated on the title page of the document and all 
46 other individuals designated by the BHI technical lead for each investigation. All plans and 
47 procedures referenced in the QAPjP are available for regulatory review on request by the direction of 
· 8 the technical lead. 
9 
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1.4 SCHEDULE OF ACTIVITIES 

Five separate investigations will be conducted in the 200-BP-11 Source Operable Unit, including 
geological, surface water and sediment, groundwater, and ecological investigations, as well as an 
investigation made up of other miscellaneous tasks. More detailed discussions of individual tasks are 
contained in Chapter 5 of the work/closure plan. Procedures directly applicable to the tasks described 
here are discussed in Chapter 4 of the QAPjP. 

The field-related tasks to be conducted are: 

• Task 2: Source Characterization 
• Task 3: Geologic Investigation 
• Task 4: Surface Water/Sediment Investigation 
• Task 5: Vadose Zone Investigation 
• Task 6: Air Investigation. 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

2.1 TECHNICAL LEAD RESPONSIBILITIES 

The Environmental Engineering Function of BHI has primary responsibilities for conducting this 
investigation. Organizational charts are included in the project management plan of the aggregate 
area management study report that define personnel assignments and individual BHI field team 
structures applicable to the tasks included in the investigations. 

External participant contractors or subcontractors shall be evaluated and selected for certain portions 
of task activities at the direction of the technical · 1ead in compliance with Section 4 of the Quality 
Management Plan (BHI 1994c). Major participant contractor and subcontractor resources are 
discussed in Chapter 7 of the work/closure plan. All contractor QA plans and field and laboratory 
procedures shall be approved by BHI prior to use and shall be made available for regulatory review at 
the direction of the BHI technical lead. 

2.2 ANALYTICAL LABORATORIES 

Regardless of the radiation levels observed during field screening, all samples shall be screened for 
total activity counts· and isotopic identification in accordance with the Hanford Site Radiological 
Control Manual (BHI 1994b) prior to shipment to the analytical laboratory. Those samples with short 
holding times, such as volatile organic analyses (VOAs), will be given the highest priority during this 
screening to ensure that holding times are not exceeded. 

Packaging and shipping requirements shall be selected on the basis of total activity values and the 
preservation requirements applicable to the parameters of interest, as described in EIP 3 .1, "Sample 
Packaging and Shipping" (BHI 1994a). All analyses shall be coordinated through BHI Sample 
Management and shall be performed in compliance with BHI-approved laboratory QA plans and 
analytical procedures; all analytical laboratories shall be subject to the surveillance controls described 
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1 by Part 2, Section 9.3 of the Quality Management Plan (BHI 1994c) and Quality Program Procedure 
2 (QPP) 3.1, "Surveillance" (BHI 1995). For subcontractors or participant contractors, applicable 
3 quality requirements shall be invoked as part of the approved procurement documentation or work 
4 order; see Section 4.2. Services of alternate qualified laboratories shall be procured for radioactive 
5 sample analysis if onsite laboratory capacity is not available, and/or for the performance of split 
6 sample analysis at the technical lead's discretion. If such an option is selected, the laboratory QA 
7 plan and applicable analytical procedures from the alternate laboratory shall be approved by BHI 
8 before their use, as noted in Section 4.2. 
9 

10 
11 
12 3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENTS 
13 
14 
15 The rationale for establishing data quality objectives (DQOs) and data needs for this investigation are 
16 presented in Section 4.1 of the work/closure plan. Analytical procedures are discussed in Chapter 7 
17 of the QAPjP and include both standard and nonstandard procedures. Standard EPA methods selected 
18 from Test Methods for Evaluating Solid Waste (EPA 1986) shall be used for analysis of metals and 
19 organics as shown in Table E-1. Laboratory-specific methods based on industry standard 
20 methodologies, reviewed and accepted by BHI personnel, will be utilized for the analysis of 
21 radiological parameters. However, these laboratory-specific methodologies will coincide with the 
22 analytical technology (e.g., gamma spectrometry) specified in DQOs. Analysis of the soil physical 
23 properties will require both standard American Society for Testing and Materials (ASTM) methods 
24 and nonstandard methods as described in Chapters 4 and 5 of the work/closure plan. Methods for 
:5 soil analysis have been published by the American Society of Agronomy, and include Methods of Soil 
:6 Analysis: Part 1 (Klute 1986) and Methods of Soil Analysis: Part 2 - Chemical and Microbiological 

27 Properties (Page et al. 1982). These reference methods will form the basis of project-specific test 
28 procedures that shall be developed, reviewed, approved, and issued in compliance with Section 15 of 
29 the Quality Management Plan (BHI 1994c). 
30 
31 All of the analytical parameters selected for the soil and water sampling phase of this investigation are 
32 listed in Table E-1 and cross-referenced to analytical method requirements and maximum quantitation 
33 limit or detection limit values and maximum acceptable ranges for precision and accuracy in soil 
34 matrices. Where Practical Quantitation Limits are not defined for a particular parameter listed in 
35 Table E-1, Contractually Required Quantitation Limits are provided that represent maximum values 
36 that can be reliably ·achieved by analytical laboratories under normal conditions. Precision and 
37 accuracy values are provided for all chemical and radiological parameters that also represent 
38 maximum values that can be reliably achieved by analytical laboratories under normal conditions. 
39 The requirements of Table E-1 shall be considered a minimum performance standard and shall be 
40 incorporated into the agreements for services established with individual BHI, participant contractor, 
41 or subcontractor analytical laboratories. 
42 
43 Goals for data representativeness are addressed qualitatively by the specification of sampling depths 
44 and intervals in Section 4.2 of the work/closure plan. Sampling locations are specified in Chapter 5 
45 or work orders issued to the subcontractors or participating contractors responsible for conducting 
46 sampling activities . Objectives for the completeness of this investigation shall require that 
47 contractually or procedurally established requirements for precision and accuracy be met for at least 
• 8 90 % of the total number of requested determinations. Failure to meet this criterion shall be 
9 documented and evaluated in the validation process described in Chapter 8; corrective action shall be 
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1 taken as warranted, as described in Chapter 13. Approved analytical procedures shall require the use 
2 of the reporting techniques and units specified in the EPA reference methods in Table E-1 to facilitate 
3 the comparability of data sets in terms of precision and accuracy. 
4 
5 
6 
7 4.0 SAMPLING PROCEDURES 
8 
9 

10 4.1 PROCEDURES 
11 
12 The procedures that will be used to support the work/closure plan shall be primarily selected from 
13 BHI's system. Selected procedures will include EIPs from the Environmental Investigations 
14 Procedures (BHI 1994a), and procedures from the BHI Quality Management Plan (BHI 1994c). 
15 Procedure approval, revision, and distribution control requirements applicable to EIPs are addressed 
16 in EIP 1.1, "Preparing, Revising, and Canceling Environmental Investigations Procedures" (BHI 
17 1994a). Other procedures applicable to the preparation, review, and revision of analytical services 
18 and other Hanford analytical laboratory procedures shall comply with the requirements of Section 5 of 
19 the BHI Quality Management Plan (BHI 1994c). All procedures are available for regulatory review 
20 on request at the direction of the technical lead. 
21 
22 
23 4.2 PARTICIPANT CONTRACTOR/SUBCONTRACTOR PROCEDURES 
24 
25 As previously noted in Section 2.1, participant contractor and/or subcontractor services shall be 
26 procured under the applicable requirements of the Quality Management Plan (BHI. 1994b). Submittal 
27 of procedures for BHI review and acceptance before use shall be included in the procurement 
28 document or work order, as applicable, when such services require procedural controls. Analytical 
29 laboratories shall be required to submit the current version of their internal QA program plans, and 
30 analytical procedures for review and acceptance by qualified personnel from the BHI Sample 
31 Management group, or other qualified personnel, as directed by the technical lead. 
32 
33 All reviewers shall be qualified under the requirements of EIP 1.12, "Indoctrination, Training, and 
34 Qualification" (BHI 1994a), or Section 2 of the Quality Management Plan, as applicable. All 
35 participant contractor or subcontractor procedures, plans, and/or manuals shall be retained as project 
36 records in compliance with Section 6 of the Quality Management Plan (BHI 1994c). 
37 
38 
39 4.3 PROCEDURE CHANGES 
40 
41 Should deviations from established EIPs be required to accommodate unforeseen field situations, they 
42 may be authorized by the field team leader in accordance with the requirements specified in EIP 1.1, 
43 "Preparing, Revising, and Cancelling Environmental Investigations Procedures" (BHI 1994a). 
44 Documentation, review, and disposition of instruction change authorization forms shall be as defined 
45 by EIP 1.1. Other types of procedure change requests shall be documented as required by Section 5 
46 of the Quality Management Plan (BHI 1994c). To deviate from established radiation monitoring 
47 procedures, a field change request shall be completed in accordance with the Hanford Site 
48 Radiological Control Manual (BHI 1994b) and approved by the Occupational Health and Safety 
49 manager assigned to this investigation. 
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1 
2 4.4 SAMPLING PROCEDURES 
3 
4 
5 4.4.1 Sample Acquisition 
6 
7 All soil and sludge sampling shall be performed in accordance with EIP 4.0, "Soil and Sediment 
8 Sampling" (BHI 1994a). Perched water sampling shall be performed in compliance with EIP 4.1, 
9 "Groundwater Sampling" (BHI 1994a); soil-gas sampling shall be performed in compliance with 

10 EIP 5 .1, "Soil-Gas Sampling" (BHI 1994a). Surface water and other specialized types of sampling 
11 shall be in compliance with EIPs developed in accordance with EIP 1.1, "Preparing, Revising, and 
12 Cancelling Environmental Investigations Procedures" (BHI 1994a), or BHI-approved participant 
13 contractor or subcontractor procedures. All drilling activities shall be in compliance with 
14 BHI-SPEC-00008, Technical Specification for Environmental Drilling Services (BHI 1994d). All 
15 boreholes shall be logged in compliance with EIP 7.0, "Geologic Logging" (BHI 1994a). Sampling 
16 procedure applicability to individual project tasks is shown in Table 5-2 of the work/closure plan. 
17 Sampling depths and intervals will be identified in site-specific descriptions of work prepared in 
18 compliance with EIP 1.4, "Preparing and Revising Descriptions of Work" (BHI 1994a). Sample 
19 locations will be detailed in the statements of work or work orders issued to the responsible 
20 subcontractors or participating contractors. Documentation requirements are contained within 
21 individual EIPs and the Information Management Overview (IMO). 
22 
23 Sample container types, preservation requirements, analyses, and special handling requirements are 
24 defined in EIP 4.0, "Soil and Sediment Sampling" (BHI 1994a). Sample authorization forms (SAFs) 
5 will be produced by Sample Management to further define these requirements. Written instructions 
6 on these requirements shall be provided by a description of work prior to conducting sampling 

27 activities. 
28 
29 
30 4.4.2 Radiological Testing 
31 
32 The BHI field sampling team leader and the assigned health physics technician shall be responsible for 
33 screening all samples collected to determine proper handling protocols, in compliance. with the 
34 Radiation Work Permit established for the sampling site. At a minimum, all sampler assemblies shall 
35 be screened for alpha and beta gamma radiation with field instrumentation in compliance with 
36 descriptions of work written for specific activities. Sampler assemblies that do not exhibit radiation 
37 above background levels may be opened and sample materials extracted and placed in appropriate 
38 containers in compliance with EIP 4.0, "Soil and Sediment Sampling" (BHI 1994a). Any samples 
39 exhibiting radiation levels during field screening that are above background will be handled per 
40 approved Radiation Work Permits. 
41 
42 
43 4.4.3 Geologic and Geophysical Testing 
44 
45 Borehole logging shall be conducted concurrent with the drilling operations. A well sheet summary 
46 shall be completed for the entire length of the boring activity for each day. The summary sheet shall 
47 contain the geologic and construction information listed in EIP 7.0, "Geologic Logging" (BHI 1994a). 
A~ 

) 
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1 4.5 OTHER INVESTIGATIVE AND SUPPORTING PROCEDURES 
2 
3 Procedures that will be required in this investigation are identified in the text of the work/closure plan 
4 and in Table E-2. Documentation requirements shall be addressed within individual procedures 
5 and/or the IMO as appropriate. Analytical procedures required for this investigation are listed in 
6 Table E-1 . All computer software models developed for this investigation shall be documented and 
7 verified to comply with procedures identified under Section 7 of the Quality Management Plan (BHI 
8 1994c). 
9 

10 
11 4.6 RECORDS 
12 
13 Records requirements for sample collection include (but are not limited to) field notebooks, chain-of-
14 custody records, sample analysis request fonns, geologic logs, scintillation logs, and other documents . 
15 All records shall be managed in compliance with Section 6 of the Quality Management Plan (BHI 
16 1994c), and the Document Control and Records Management Manual (WHC 1990a). 
17 
18 
19 
20 5.0 SAMPLE CUSTODY 
21 
22 
23 5.1 CHAIN-OF-CUSTODY PROCEDURES 
24 
25 All samples obtained during the course of this investigation shall be controlled as required by 
26 EIP 3.0, "Chain of Custody" (BHI 1994a), from the point of origin to the analytical laboratory. 
27 Samples are to be prepared, packaged, and transported to the laboratory in accordance with EIP 3 .1, 
28 "Sample Packaging and Shipping" (BHI 1994a). Laboratory chain-of-custody procedures shall be 
29 reviewed and approved in compliance with the requirements of Section 4.1 of this QAPjP, and shall 
30 ensure the maintenance of sample integrity and identification throughout the analytical process. At 
31 the direction of the technical lead, requirements for the return of residual sample materials after 
32 completion of analysis shall be defined in accordance with procedures described in the procurement 
33 documentation to subcontractor or participant contractor laboratories. Chain-of-custody fonns shall 
34 be initiated for returned residual samples as required by the approved procedures applicable within the 
35 laboratory. All analytical results shall be controlled as permanent project quality r~cords as required 
36 by EIPs 2.0 through 2.7 (BHI 1994a), Section 6 of the Quality Management Plan (BHI 1994c), and 
37 Section 9 of the Document Control and Records Management Manual (WHC 1990a). 
38 
39 
40 
41 6.0 CALIBRATION PROCEDURES 
42 
43 
44 The procedural control for the use, handling, maintenance, and calibration of health and safety 
45 monitoring instruments used in RCRA and CERCLA investigations shall be. done in accordance with 
46 the Quality Management Plan (BHI 1994c). Calibration of all BHI measuring and test equipment, 
4 7 whether in existing inventory or procured for this investigation, shall be controlled as required by 
48 Section 13 of the Quality Management Plan (BHI 1994c). The instruments used for . geophysical 
49 borehole logging shall be calibrated and operated in accordance with Base Calibration of Pacific 
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l Northwest Laboratory's Gross Gamma Borehole Geophysical Logging System (WHC 1992). All 
2 calibration of analytical laboratory equipment shall be as defined by applicable standard analytical 
3 methods and are subject to BHI review and acceptance prior to use. 
4 
5 
6 
7 7.0 ANALYTICAL PROCEDURES 
8 
9 

10 Analytical methods or procedures for each parameter identified in Table E-1 shall be selected or 
11 developed and approved before use to comply with appropriate WHC and/or BHI procedures and/or 
12 procurement control requirements. Table E-1 contains minimum requirements that shall be 
13 considered minimum performance standards that shall be incorporated into the agreements for services 
14 established with all analytical laboratories. 
15 
16 The final requirements for sample preservation, containers, and holding times for each of the analytes 
17 of interest will be specified in the SAP from Sample Management. The preservation technique should 
18 be initiated immediately after the sample is extracted. Holding time is based on the maximum amount 
19 of time allowable, if proper preservation techniques are applied, to analyze the sample before the 
20 validity of the data could be considered suspect. All analytical procedures approved for use in this 
21 investigation shall require the use of standard units to facilitate the comparability of data sets in terms 
22 of precision and accuracy. All approved procedures shall be retained in the project quality records 
23 and shall be available for review on request. 
24 
:5 Table E-1 lists various methods for the analysis of parameters listed. Standard EPA approved 
:6 methods for evaluating solid waste (i.e., Test Methods for Evaluating Solid Wastes [EPA 1990]) will 

27 be used for analysis of the metals and organics. Geochemical and physical property testing will be 
28 conducted based on ASTM or other nationally recognized consensus methods. All test methods shall 
29 be documented by the laboratory and submitted for BHI review and acceptance prior to use. These 
30 tests shall be performed in accordance with Section 15 of the Quality Management Plan (BHI 1994c). 
31 
32 
33 
34 8.0 DATA REDUCTION, VALIDATION, AND REPORTING 
35 
36 
37 8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION 
38 
39 All analytical laboratories shall be responsible for preparing a report summarizing the results of 
40 analysis and for preparing a detailed data package. The data package includes identifying samples, 
41 sampling and analysis dates, raw analytical data, reduced data, data outliers, reduction formulas, 
42 recovery percentages, quality control check data, equipment calibration data, supporting 
43 chromatogram or spectrograms, and documentation of any nonconformances affecting the 
44 measurement system in use during the analysis of the particular group of samples. Data reduction 
45 schemes shall be contained within individual laboratory analytical methods and/or QA manuals, 
46 submitted for BHI review and acceptance as discussed in Section 4.1. The completed data package 
47 shall be reviewed and approved by the analytical laboratory's QA manager (or field team leader for 
·8 field screening type analysis) before its submittal to the BHI technical lead. Completed data packages 
9 shall be submitted to Sample and Data Management for tracking and data validation functions. All 

E-7 



DOE/RL-93-74, Draft B 

1 data packages shall be verified; the percentage of data packages requiring fill validation will be 
2 established based on the end use of the data. The requirements of this section shall be included in 
3 procurement documentation or work orders, as appropriate, to comply with the standard BHI 
4 procurement control procedures noted in Section 4.1. 
5 
6 
7 8.2 VALIDATION 
8 
9 Validation of the completed data package will be performed by qualified BHI Sample Management 

10 personnel or by a qualified independent contractor. Subcontracted validation responsibilities shall be 
11 defined in procurement documentation or work orders as appropriate. All validation shall be 
12 performed in compliance with BHI-EE-01, Environmental Investigations Procedures (BHI 1994a). 
13 Data validation has been previously agreed to by the ERC, DOE-RL, Washington Department of 
14 Ecology, and EPA as documented in Item 12 of Appendix Das follows: Initially, summary 
15 deliverables will be-requested for all data packages. After evaluation of the analytical results, the data 
16 packages for validation will be prioritized based on the samples with the highest contaminant 
17 concentrations. The data packages selected for validation will then be upgraded with standalone 
18 deliverables. Regardless of the analytical results, at least 20% of the data packages will be validated. 
19 The overall progress of data package validation will be communicated to DOE, Ecology and EPA for 
20 their concurrence. 
21 
22 
23 8.3 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS 
24 
25 All validation reports and supporting analytical data packages shall be subject to a final technical 
26 review by a qualified reviewer at the direction of the BHI technical lead, before their submittal to 
27 regulatory agencies or inclusion in reports or technical memoranda. All validation reports, data 
28 packages, and review comments shall be retained as permanent project quality records in compliance 
29 with the Document Control and Records Management Manual (WHC 1990a) and Section 6 of the 
30 Quality J.:lanagement Plan (BHI 1994c) requirements. 
31 
32 
33 8.4 PROCESS FOR HANDLING UNACCEPTABLE OR SUSPECT DATA 
34 
35 The analytical data flow and data management process is described in detail in BHI-EE-01, Section 2, 
36 "Sample Management" (BHI 1994a). Data errors or procedural discrepancies related to laboratory 
37 analytical processes shall prompt data requalification by the validator, requests for reanalysis, or other 
38 appropriate corrective action by the responsible laboratory as required by governing Sample 
39 Management or approved subcontractor data validation procedures. If sample holding time 
40 requirements are compromised, insufficient sample material is available for reanalysis, or any other 
41 condition prevents compliance with governing analytical methods and data validation protocols, the 
42 situation shall be formally documented on a Sample Disposition Record (SDG) per EIP 2.7, "Sample 
43 Disposition Record" (BHI 1994a). If required, the incident will also be documented as a 
44 nonconformance in compliance with Section 3 of the BHI Quality Management Plan (BHI 1994c). If 
45 a Nonconformance Report is issued, corrective action shall be in accordance with Section 3 of the 
46 BHI Quality Management Plan (BHI 1994c), and brought to the immediate attention of the BHI 
47 technical lead and QA coordinator for their appropriate action. The same process (SDG) shall be 
48 used if problems are observed with validated data, either as part of the data assessment process 
49 described in Chapter 12 of this QAPjP or if separately observed by the operable unit manager; if the 
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data have been entered in the Hanford Environmental Information System (HEIS), the HEIS data 
custodian shall be immediately notified in order that the data may be flagged (in compliance with 
BHI-EE-01 [BHI 1994a] and the HEIS User's Manual [WHC 1990b]) as suspect, pending resolution 
of the nonconformance and completion of all required corrective actions. 

9.0 INTERNAL QUALITY CONTROL 

General procedures used in the field and laboratory to maintain data quality include the following: 

• Use of accepted sampling and analysis techniques 

• Justification and documentation of any actions contrary to accepted or specified techniques 

• Documentation of pre-field activities, such as container preparation and instrument calibration 

• Documentation of post-field activities including sample shipment and receipt, equipment 
check-in, and debriefing 

• Documentation of quality control data 

• Documentation of field and laboratory activities 

• Generation of quality control samples. 

All analytical samples shall be subject to in-process quality control measures in both the field and 
laboratory. Internal quality control checks for reference method analysis shall be as specified by the 
current statement of work, work orders for sampling activities , or in applicable EIPs; the number of 
quality control samples are shown in Table E-4. 

9.1 FIELD QUALITY CONTROL CHECKS 

The number of field quality control samples specified in Table E-4 are based on the following 
minimum requirements . These requirements are adapted from Test Methods for Evaluating Solid 
Waste (EPA 1986), as modified by the proposed rule changes included in the Federal Register, 1989, 
Volume 54, No. 13, pp 3212-3228, and 1990, Volume 55, No. 27, pp 4440-4445. 

• Field duplicate samples. For each shift of sampling activity under an individual sampling 
subtask, a minimum of 5 % of the total collected samples shall be duplicated, or one duplicate 
shall be collected for every 20 samples , whichever is greater. Duplicate samples shall be 
retrieved from the same sampling location using the same equipment and sampling technique 
and shall be placed into two identically prepared and preserved containers . All field 

· duplicates shall be analyzed independently to provide an indication of gross errors in sampling 
techniques. 
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• Split samples. Upon specific BHI or regulator request, and at the technical lead's direction, 
field or field duplicate samples may be split in the field and sent to an alternative laboratory 
as a performance · audit of the primary laboratory. Frequency shall meet the minimum 
schedule requirements for audit procedures or the specific needs of the requesting 
organization. 

• Blind samples . At the technical lead's discretion, blind reference samples may be introduced 
into any sampling round as a quality control check of the primary laboratory. Blind sample 
type shall be as directed by the technical lead; frequency shall meet the minimum schedule 
requirements for audit procedures. 

• Field blanks. Field blanks shall consist of pure deionized distilled water, transferred into a 
sample container at the site and preserved with the reagent specified for the analytes of 
interest. Field blanks are used as a check on reagent and environmental contamination and 
shall be collected at the same frequency as field duplicate samples. 

• Equipment rinsate blanks. Equipment blanks shall consist of pure deionized distilled water 
washed through decontaminated sampling equipment and placed in containers identical to 
those used for actual field samples. Equipment blanks are used to verify the adequacy of 
sampling equipment decontamination procedures and shall be collected at the same frequency 
as field duplicate samples where applicable. 

• Volatile organic analysis trip blanks. The VOA trip blanks consist of pure deionized distilled 
water added to one clean sample container, accompanying each batch (cooler) of sample 
containers shipped to the sampling facility . Trip blanks shall be returned unopened to the · 
laboratory and are prepared as a check on possible contamination originating from container 
preparation methods, shipment, handling, storage, or site conditions. The trip blank shall be 
analyzed for volatile organic compounds only, as shown on EPA's target compound list (EPA 
1991). In compliance with standard BHI procurement procedures , requirements for trip blank 
preparation shall be included in procurement documents of work orders to the sample 
container supplier and/or preparer. 

9.2 LABORATORY QUALITY CONTROL CHECKS 

Laboratory quality control data are necessary to determine precision and accuracy of the analyses and 
to demonstrate the absence of interferences and contamination of glassware and reagents. · Unless 
otherwise specified in BHI-approved analytical methods , internal quality control checks performed by 
analytical laboratories shall meet the following minimum requirements . 

• Matrix-spike/matrix-spike duplicate samples. Matrix-spiked samples require the addition of a 
known quantity of a representative analyte of interest to the sample as a measure of recovery 
percentage and as a test of laboratory accuracy. The spike shall be made in a replicate of a 
field duplicate sample. Replicate samples are separate aliquots removed from the same 
sample container in the laboratory. Spike compound selection, quantities , and concentrations 

· shall be described in the analytical procedures submitted for BHI review and acceptance. One 
sample shall be spiked per analytical batch, or once every 20 samples , whichever is more 
frequent . 
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• Quality control reference samples. A quality control reference sample shall be prepared from 
an independent standard at a concentration other than that used for calibration, but within the 
calibration range. Reference samples are required as an independent check on analytical 
technique and methodology and shall be run with every analytical batch, or every 20 samples, 
whichever is more frequent. 

• Laboratory/method blank. 

Other requirements specific to laboratory analytical equipment calibration are included in Chapter 6 of 
this QAPjP. For field screening gas chromatography (GC) analysis only, at least one duplicate 
sample per day or 1 duplicate per 20 samples, whichever is greater, shall be routed to a qualified 
laboratory as an overcheck on the proper use and functioning of field GC procedures and equipment. 
Duplicates shall be selected, whenever possible, from samples in which significant readings have been 
observed during field analysis. The minimum requirements of this section shall be invoked in 
procurement documents or work orders in compliance with standard WHC procedures as noted in 
Section 4 .1. 

10.0 PERFORMANCE AND SYSTEM AUDITS/ASSESSMENTS 

Performance and systems audits will be performed regularly throughout the course of the activities 
addressed by the work plan; schedules shall be developed as required by their governing procedures. 
Additional surveillance may be scheduled as a consequence of corrective action requirements or may 
be performed upon request. All quality-affecting activities are subject to surveillance. All aspects of 
inter-operable unit activities may also be evaluated as part of routine QA program audits, pursuant to 
the requirements of the Section 9 of the Quality Management Manual (BHI 1994c). Program audits 
shall be conducted in accordance with Section 9 of the Quality Management Plan (BHI 1994c). 

Systems audits/assessments consist of the evaluation of the components of the measurement systems to 
determine their proper selection and use. Systems surveillance requirements will be implemented 
according to the procedures in Part 2, Section 9.3 of the Quality Management Plan (BHI 1994c), and 
QPP 3 .1, "Surveillance" (BHI 1995). 

After systems are operational and are generating data, performance audits/assessments will be 
conducted to ensure the accuracy of the total system or its individual parts. In a performance 
audit/assessment, known quantitative data are compared with data produced by the measurement 
system. 

Any discrepancies observed during the evaluation of performance audit results or during system audit 
surveillance activities that cannot be immediately corrected to the satisfaction of the investigator shall 
be documented on a surveillance report and resolved in compliance with Part 2, Section 9.3 of the 
Quality Management Plan (BHI 1994c), and QPP 3.1, "Surveillance" (BHI 1995). 
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1 11.0 PREVENTIVE MAINTENANCE 
2 
3 
4 All measurement and testing equipment used in the field and laboratories that directly affect the 
5 quality of the field and analytical data shall be subject to preventive maintenance measures that ensure 
6 minimization of measurement system downtime and corresponding schedule delays. Laboratories 
7 shall be responsible for performing or managing the maintenance of their analytical equipment. 

· 8 Maintenance requirements, spare parts lists, and instructions shall be included in individual laboratory 
9 QA plans, subject to BHI review and acceptance as noted in Sections 2.1, 2.2, and 4.1 of this 

10 QAPjP. BHI field equipment shall be drawn from inventories subject to standard preventive 
11 maintenance and calibration procedures per Section 13 of the Quality Management Plan (BHI 1994c). 
12 Field procedures submitted for BHI review and acceptance by participant contractors or 
13 subcontractors shall contain provisions for preventive maintenance schedules and spare parts lists to 
14 ensure minimization of equipment downtime. 
15 
16 
17 
18 12.0 DATA MEASUREMENT ASSESSMENT PROCEDURES 
19 
20 
21 As discussed in Chapter 5, various uncertainty may exist in the variability of physical and chemical 
22 parameters used in the data characterization. Various statistical and probabilistic techniques may be 
23 used in the process of data comparison and analysis . Soil Sampling Quality Assurance User's Guide 
24 (Barth and Mason 1984) provides statistical techniques necessary to numerically assess the statistical 
25 uncertainty considerations and quality control checks which shall be routinely assessed for all 
26 sampling data. A Rationale for the Assessment of E"ors in the Sampling of Soils (Van Ee and Blume 
27 1989) also provides· equations for estimating uncertainty of data. The statistical methodologies and 
28 assumptions to be used in such evaluations shall be defined by written directions that are signed, dated 
29 and retained as project records in compliance with Chapter 9 of the Document Control and Records 
30 Management Manual (WHC 1990a) and/or Section 6 of the Quality Management Plan (BHI 1994c). 
31 
32 
33 
34 13.0 CORRECTIVE ACTION 
35 
36 
37 Corrective action requests required as a result of surveillance reports, nonconformance reports, or 
38 audit activity shall be documented and dispositioned as required by Part 1, Section 3.2 of the Quality 
39 Management Plan (BHI 1994c). Other measurement systems procedure or plan corrections that may 
40 be required as a result of data assessment or routine review processes shall be resolved as required by 
41 governing procedures or shall be referred to the technical lead for resolution. Copies of all 
42 surveillance, nonconformance, audit, and corrective action documentation shall be placed with the 
43 project quality records on completion or closure. 
44 
45 
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1 13.1 EQUIPMENT OPERATING RANGES 
2 
3 Instruments or equipment found to be operating outside acceptable operating ranges or found to be in 
4 use after the expiration of the calibration period must be investigated in accordance with the 
5 procedures specified in Chapter 6. 
6 
7 
8 13.2 DEVIATIONS FROM PROCEDURES 
9 

10 Unplanned deviations from procedural requirements, either technical or administrative, must be 
11 documented and called to the attention of the technical lead. The report of the deviation must identify 
12 the requirement deviated from, the cause of the deviation, whether any data were affected, and the 
13 corrective action necessary to remedy the immediate problem and to prevent recurrence. Records of 
14 unplanned deviations must be maintained in accordance with EIP 1.1, "Preparing, Revising, and 
15 Can~elling Environmental Investigations Instructions" (BHI 1994a), and Section 9 of the Document 
16 Control and Records Management Manual (WHC 1990a). Planned deviations will be handled in 
17 accordance with EIP 1.1 (BHI 1994a) or other applicable BHI document control procedures. 
18 
19 
20 13.3 NONCONFORMING MATERIALS 
21 
22 Materials that do not conform to specifications must be handled as required by Part 1, Section 3 .1 of 
23 the Quality Management Plan (BHI 1994c). If appropriate, such nonconforming items must be 
24 segregated and tagged to identify their status pending disposition. 

5 
_6 
27 
28 14.0 QUALITY ASSURANCE REPORTS 
29 
30 
31 As previously stated in Chapters 10 and 13, project activities shall be regularly assessed by 
32 performance and system auditing and associated corrective action processes. Surveillance, 
33 nonconformance, audit, and corrective action documentation shall be routed to the project quality 
34 records on completion or closure of the activity. A report summarizing all audit and surveillance 
35 activity (see Sections 4.4 and 13.2), and any associated corrective actions, shall be prepared by the 
36 QA coordinator at the completion of the investigation. Such information will become an integral part 
37 of the final field investigation report prepared under Task 10 (see Chapter 5). The final report shall 
38 include an assessment of the overall adequacy of the total measurement system with regard to the 
39 DQOs of the investigation. 
40 
41 
42 
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9 
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Analyte 

Acetone 

Butanol, 1-

Butanone, 2- (MEK) 

Carbon tetrachloride 

Chloroform 

Ethyl Ether 

Methylene chloride 

Toluene 

Trichloroethane, 1, 1, 1-

Trichloroethane, 1, 1,2-

Formaldeyde 

Kerosene 

Tributyl Phosphate 

Table E-1. Analytical Methods , Analytes of Interest, Quantitation Limits , and Precision and 
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. 

Target Target 
Analytical Quantitation Precision, Accuracy , Quantitation 

Method Limit Soil., Soilbl Soilbl Limit Wateral 

8240t/ 10 µg/kg ±20 75-125 TBD 

8240t/j/ TBD µg/kg ±20 75-125 TBD 

824W 10 µg/kg ±20 75-125 TBD 

824W 5 µg /kg ±20 75-125 TBD 

824W 5 µg/kg ±20 75-125 TBD 

8240t/j/ TBD µg/kg ±20 75-125 TBD 

824W 5 µg/kg ±20 75-125 TBD 

824W 5 µg/kg ±20 75-125 TBD 

824W 5 µg/kg ±20 75-125 TBD 

824W 5 µg/kg ±20 75-125 TBD 

827Qtlil TBD µg/kg ±20 75-125 TBD 

8270t/j/ 5,000 µg/kg ±20 75-125 TBD 

827Qtli' TBD µg/kg ±20 75-125 TBD 

Polychlorinated Biphenyls 8080" 21 or 33 µg/kg ±20 75-125 TBD 

Naphthalene 8270t/ 660 µg/kg ±20 75-125 TBD 

Arsenic 7060t/ 0.3 mg/kg ±20 75-125 TBD 

Barium 6010t/ 1 mg/kg ±20 75-125 TBD 

Beryllium 6010t/ 1 mg/kg ±20 75-125 5 mg/I 

Bismuth 7471t1, TBD mg/kg ±20 75-125 TBD 

Boron 6010t/ 10 mg/Jcg ±20 75-125 TBD 
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Precision, Accuracy, 
Waterbl Waterbl 

±20 75-125 

±20 75-125 

±20 75-125 -
±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 



Analyte 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

trl Mercury 
I .... 
°' Nickel 

Potassium 

Selenium 

Silver 

Tin 

Vanadium 

Zinc 

Acetate 

Ammonia 

Cyanide 

Table E-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and 
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. 

Target Target 
Analytical Quantitation Precision, Accuracy, Quantitation 

Method Limit Soila1 Soilbi Soilbi Limit Wateral 

6010"' 2 mg/kg ±20 75-125 2 mg/I 

6010°' 2 mg/kg ±20 75-125 10 mg/I 

6010"' 2 mg/kg ±20 75-125 10 mg/I 

6010"' 10 mg/kg ±20 75-125 30 mg/I 

6010 or 7421"' 10 or 0 .3 ±20 75-125 5 mg/I 
mg/kg 

(respectively) 

6010"' 1 mg/kg ±20 75-125 5 mg/I 

7471"'e//245.'}."'d/ 0 .1 mg/kg ±20 75-125 0 .1 mg/I 

6010"' 4 mg/kg ±20 75-125 10 mg/I 

6010"' 500 mg/kg ±20 75-125 TBD 

6010 or 774CJ' 25 or 0.3 ±20 75-125 TBD 
mg/kg 

(respectively) 

6010C' 20 mg/kg ±20 75-125 10 mg/I 

7870"' 50 mg/kg ±20 75-125 TBD 

6010"' 2 mg/kg ±20 75-125 TBD 

6010 2 mg/kg ±20 75-125 5 mg/I 

8270"'ii TBD ±20 75-125 TBD µg/1 

350.2 TBD ±20 75-125 30 µg/1 

90 1 0"'e1/320. 3"'d/ TBD ±20 75-125 0 .8 µg/1 
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Water" Water" 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 
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Analyte 

Fluoride 

Nitrate 

Nitrite 

Sulfate 

Tritium (water only) 

Americium-241 

Table E-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and 
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. 

Target Target 
Analytical Quantitation Precision, Accuracy, Quantitation 

Method Limit Soil., Soilb' Soilb/ Limit Wate~ 

EPA TBD ±20 75-125 6 µ.g/L 
300/modifiedd/sf 

EPA 300 modified 1.0 mg/kg ±20 75-125 51 µ.g/L 
and 353" 

EPA 300 modified 1.0 mg/kg ±20 75-125 100 µ.g/L 
and 353" 

EPA 300 TBD ±20 75-125 150 µ.g/1 

906.0d/h/ -- -- -- 400 pCi/L 

Am--01 d/t/ / Am--02d/ 1 pCi/g ±30 ±25 1 pCi/L 

Barium-134m (Cesium-137)m1 D3649 M 0 .1 pCi/g ±30 ±25 15 pCi/L 

Cobalt-60 D3649M 0.05 pCi/g ±30 ±25 25 pCi/L 

Curium-244 907 .0 M°/h// 1.0 pCi/g ±30 ±25 1 pCi/L 
907.0d/hi 

Europium-152 D3649M°1 0 .1 pCi/g ±30 ±25 50 pCi/L 

Europium-154 D3649 M"' 0.1 pCi/g ±30 ±25 50 pCi/L 

Europium-155 D3649 M"' 0.1 pCi/g ±30 ±25 50 pCi/L 

Iodine-129 902.0 M•lhlf 2.0 pGi/g ±30 ±25 5 pCi/L 
902.0d/h/ 

Neptunium-237 907 .0 M., /907 .Qdi 1.0 pCi/g ±30 ±25 1 pCi/L 

Plutonium-238 Pu--02•/k/ fPuoldik/ 1.0 pCi/g ±30 ±25 TBD 

Plutonium-239/240 Pu--02•/k/ fPu olr/lkl 1.0 pCi/g ±30 ±25 1 pCi/L 

Plutonium-241 Pu--02•/k/ /Puo/d/k/ 15.0 pCi/g ±30 ±25 TBD 
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Water" Water" 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±20 75-125 

±25 ;i:25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 
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Analyte 

Thorium-228 

Thorium-230 

Thorium-232 

Samarium-151 

Selenium-79 

Uranium-234 

Uranium-235 (Pa-231) 

Uranium-236 

Uranium-238 

Carbon-14 (water only) 

Yttrium-90 (Sr-90)"' 

Technetium-99 

Gross alpha 

Gross beta 

Table E-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and 
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. 

Target Target 
Analytical Quantitation Precision, Accuracy , Quantitation 

Method Limit Soila1 Soilb/ Soilbt Limit Waterai 

Alpha Spectometry TBD pCi/g ±30 ±25 TBD 

Alpha Spectometry 1.0 pCi/g ±30 ±25 TBD 

Alpha Spectometry 1.0 pCi/g ±30 ±25 TBD 

TBD TBD pCi/g ±30 ±25 TBD 

Beta Counting 5.0 pCi/g ±30 ±25 TBD 

U-04e/k//908.0d/b/ TBD pCi/g ±30 ±25 1 pCi/L 

U-04 e/k/ /908 . Qd/b/ TBD pCi/g ±30 ±25 1 pCi/L 

u-04e1kl /908 .Qd/b/ TBD pCi/g ±30 ±25 TBD 

U-04e/k//908.0d/b/ TBD pCi/g ±30 ±25 1 pCi/L 

C-Olc1in1 -- - -- 50.0 pCi/L 

Sr-02ki 1.0 pCi/g ±30 ±25 2 pCi/L 

TC-01 M<""/ 15 .0 pCi/g ±30 ±25 15 pCi/L 
TC-Old/kl 

Water 90()hl 10.0 pCi/g ±30 75-125 3pCi/L 
Soil 900.0Mki 

Water 90()hl 15.0 pCi/g ±30 75-125 4 pCi/L 
Soil 900.0 Mk/ 

GROUNDWATER PARAMETERS 

Specific Conductance 
I/ 

NA NA NA 25 µmhos/cm 

pH 
I/ 

NA NA NA NA 

Temperature 
I/ 

NA NA NA NA 
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Waterbt Waterbt 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

· ±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±25 ±25 

±20 75-125 

±20 75-125 

±20 NA 

NA NA 

±1 °C NA 
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Table E-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and 
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. 

Target Target 
Analytical Quantitation Precision, Accuracy, Quantitation 

Analyte Method Limit Soila1 Soilb' Soilbi Limit Wateral 

Dissolved Oxygen 360.lf/ NA NA NA 100 µg/L 

Total Disolved Solids 160.lr, NA NA NA 10,000 µg/L 

Total Organic Carbon 415.1ft NA NA NA 1,000 µg/L 

Turbidity 180.lr, NA NA NA 0.05 NTU 

Soil Physical and Chemical Properties -- NA NA NA NA 

Bulk Density ASTM D3550-87 -- -- -- -

Particle Size Distribution ASTM D433 -- -- -- --

Moisture Content ASTM D2216-90 -- -- -- --

CaC~ Content ASTM D4373 -- - -- --
Saturated Hydraulic Conductivity ASTM D5084 

Unsaturated Hydraulic Conductivity -- -- -- -- --

Matric Potential and Soil Moisture ASTM D2325-68, -- -- -- --
Retention Curves D3152-72 

Particle Density ASTM D854 -- -- -- --

Cation Exchange Capacity SW 846 9081 -- -- -- --

Organic Carbon Content SW 846 9060 -- -- -- --

Iron and Manganese Content - - - -- --
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±20 NA 

±20 NA 

±20 75-125 

± .05 NA 
NTU 

NA NA 
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Table E-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and 
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 6 of 6 

Target Target 
Analytical Quantitation Precision, Accuracy, Quantitation Precision, Accuracy , 

Analyte Method Limit Soilat Soilbi Soilbi Limit Wate~ Waterbl Waterbl 

pH and if possible Eh ASTM G51 , -- -- -- -- - -
SW 846 9050 

Minerology - -- -- -- -- - -

at Values are to be considered requirements in the absence of known or suspected analytical interferences that may hinder achieving the limit by the analytical 
laboratory. 
bl Precision is expressed as relative percent difference; accuracy is expressed as percent recovery . These limits apply to sample results greater than five times the 
target quantitation limit and are to be considered requirements in the absence of known or suspected analytical interferences that may hinder achieving the limit by 
the analytical laboratory. 
c1 Methods specified from Test Methods for Evaluating Solid Waste : Chemical/Physical Methods (EPA 1990). 
cl/Water analysis . 
e1soil analysis . 
"Methods specified from Methods for Chemical Analysis of Water and Wastes (Kopp and McKee 1983). 
"Method is from Determination of Inorganic Anions in Aqueous and Solid Samples by Ion Chromatography (Lindahl 1984) and is modified from EPA method 
300 .0. 
b/Methods from Prescribed Procedures for Measurement of Radioactivity in Drinking Water (Krieger and Whittaker 1980) or an equivalent method. 
vMethods, quantitation limits, and target values for precision and accuracy shall be developed in compliance with BHI or BHl-approved participant contractor or 
subcontractor procedures. 
V 1-butanol and ethyl ether will analzed as tentantively identified compounds under 8240. Formaldehyde, kerosene, and acetate will be analyzed as tentatively 
identified compounds under 8270. Tributyl phosphate will be analyzed using a special calibration under 8270. Additionally, all RCRA TSD waste management 
unit (excluding the Expansion Ponds) samples will include analyzes for the volatile (8240) and semi-volatile (8270) tentantively identified compounds. 
kl Applicable methods shall be selected from the EML Procedures Manual (Volchok and dePlanque 1982) or an equivalent method. 
vParameter measured in the field in compliance with EIP 4.1 , "Groundwater Sampling" (BHI 1994a). 
m'The first radionuclide is analyzed in order to derive a concentration for the radionuclide in parentheses . 
..,Method from Radiochemistry Procedures Manual, Eastern Environmental Radiation Facility (EPA 1987) or an equivalent method. 
o1Method from Standard Test Method for High-Resolution G~mma-Ray Spectrometry of Water (ASTM 1991) or equivalent method. Soils counted using 
reproducible geometry , e.g ., Marinelli beakers of P~tri dishes and standards with sand matrix. 
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Table E-2. Sampling and Investigative Procedures for Field Investigations. 

Task Number 
Procedure Title or Subjecta1 

2 3 4 5 

EIP 1.1 Preparing, Revising, and Cancelling X X X X 
Environmental Investigations Procedures 

EIP 1.4 Preparing and Revising Descriptions of Work 

EIP 1.5 Field Logbooks X X -- -
EIP 1.6 Surveying - - -- X 

EIP 1.12 Indoctrination, Training, and Qualification X X X X 

EIP 2.0 Sample Event Coordination X - X X 

EIP 3.0 Chain of Custody X -- X X 

EIP 3.1 Sample Packaging and Shipping X - X X 

EIP 4.0 Soil and Sediment Sampling X X - --

EIP 4 .1 Groundwater Sampling X -- -- X 

EIP 5.1 Soil-Gas Sampling X -- - --

EIP 6.0 Documentation of Well Drilling and - - -- X 
Completion Operations 

EIP 6.2 Field Decontamination - -- - X 

EIP 6.10 Decommissioning Wells X - - -
EIP 7.0 Geologic Logging - - -- X 

EIP 7.1 Aquifer Testing - - -- ox 
EIP 11.1 Purgewater Management -- -- -- X 

BHI-SH-02, Section 8, "Environmental Safety and X X X -
Health Training" 
BHI-SH-02, Vol. 1, "General Safety and Health 
Implementing Procedures; and Vol. 2, "Occupational 
Health" 

BHI-FS-01 , Section 4.0, "Waste Management" X X X X 

BHI-SH-05, Industrial Hygiene Desk Instsructions X -- X X 

WHC-CM-4-12, Health Physics Practices Manual X - X X 

a1 Procedures are latest version of Environmental Investigations Procedures (EIPs) selected 
from the Environmental Investigations Procedures (BHI 1994a) unless otherwise specified. 
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Table E-3. Required Preservation, Container, and Holding Times. 

Parameter Preservation 

Water Matrix 

Total Extractable HCl to pH <2, 
Petroleum Hydrocarbons Cool 4°C 

Volatile Organics HCl to pH <2, 
Cool 4°C 

Metals HNO3 to pH <2 

Mercury HNO3 to pH <2 

Cyanide, Total NaOH to pH ~ 12 

Fluoride, Total None 

Radionuclides Isotope Specific 

Nitrate/Nitrite H2SO4 to pH < 2, 
Cool 4°C 

Tributyl Phosphate Cool 4°C 

Kerosene Cool 4°C 

Soil Matrix 

Total Extractable Cool 4°C 
Petroleum Hydrocarbons 

Volatile Organics Cool4°C 

Metals Cool 4°C 

Mercury Cool 4°C 

Cyanide, Total None 

Fluoride, Total None 

Radionuclides Isotope Specific 

Nitrate/Nitrite Cool 4°C 

Tributyl Phosphate Cool 4°C 

Kerosene Cool 4°C 

a7 days for extraction, 40 days for analysis. 
b14 days for extraction, 40 days for analysis. 

Container 
Holding 

Time 

Gs 14 Days 

Gs 14 Days 

G 6 Months 

G 28 Days 

p 14 Days 

P/G 28 Days 

Isotope Specific Isotope 
Specific 

P/G 28 Days 

aG 7 Days2 

Gs* 14 Days 

G, Teflon-lined Cap 14 Days 

G, Teflon-lined Cap 7 Days 

G 6 Months 

G 28 Days 

p 14 Days 

P/G 28 Days 

Isotope Specific Isotope 
Specific 

P/G 28 Days 

aG 7 Daysa 

G, Teflon-lined Cap 14 Daysb 

G = glass; Gs = glass septum; P = plastic; Gs* = glass septum with zero 
headspace; aG = amber glass 
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Table E-4. Quality Assurance Control Samples. 

Field and 

Parameters 
Fielda1 Duplicate Equipment Trip MS/MSDb/ 

Samples Sample Rinsate Blank 
Blanks 

Physical Properties - Type A c1 55 6 NA NA NA 

Physical Properties - Type Bd/ 18 2 NA NA NA 

Organics, Inorganics, and Rad 121 12 12 TBD TBD 

a1 Approximate number of field samples. 
bl Matrix spike/matrix spike duplicates are described in Section 9.2 of the QAPjP; one sample per 

analytical batch or one in every 10 samples shall be analyzed. 
c1 Type A samples will be run for the following analyses: moisture content , bulk density, particle-size 

distribution, and CaCO3 (samples from the test pits will not be run for bulk density). 
di Type B samples will be run for Type A analyses : saturated hydraulic conductivity, cation exchange 

capacity, moisture retention curves, organic carbon content, iron and manganese content, pH, and if 
possible, Eh and mineralogy. 

Table E-5 . Soil Physical Parameters for the 
200-BP-11 Source Operable Unit. 

Parameter ASTM or Other Standard Method 

Bulk density 
a/ 

Particle size distribution D-422b/ 

Permeability D-2434b/ 

Moisture content D-2216b/ 

a1 Method shall be developed by the laboratory contractor and submitted for 
BHI review and approval before use. 

bl Method is from the 1991 Annual Book of ASTM Standards (ASTM 1991). 
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APPENDIX F 

INFORMATION MANAGEMENT OVERVIEW 
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1 
2 
3 
4 AR 
5 BHI 
6 CERCLA 
7 CMS 
8 DOE 
9 DOE-RL 

10 Ecology 
11 EDMC 
12 Ell 
13 EPA 
14 ER 
15 FOMP 
16 FS 
17 GIS 
18 HAS 
19 HEHF 
20 HEIS 
21 HLAN 
22 HMS 
23 IMO 
24 KEH 
25 PNL 
26 QA 
27 QAPjP 
28 QC 
29 RCRA 
30 RFI 
31 TR 
32 Tri-Party 
33 Agreement 
34 TSO 
35 Westinghouse 
36 Hanford 

DOE/RL-93-74, Draft B 

ACRONYMS AND ABBREVIATIONS 

administrative record 
Bechtel Hanford, Inc. 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
Corrective Measures Study 
U.S . Department of Energy 
U.S. Department of Energy, Richland Operations Office 
Washington Department of Ecology 
Environmental Data Management Center 
Environmental Investigations Instructions 
U.S. Environmental Protection Agency 
Environmental Restoration 
Field Office Management Plan 
feasibility study 
geographic information system 
Hanford Analytical Services 
Hanford Environmental Health Foundation 
Hanford Environmental Information System 
Hanford Local Area Network 
Hanford Meteorological Station 
Information Management Overview 
ICF Kaiser Hanford Co. 
Pacific Northwest Laboratory 
quality assurance 
Quality Assurance Project Plan 
quality control 
Resource Conservation and Recovery Act 
RCRA Facility Investigation 
training records 

Hanford Federal Facility Agreement and Consent Order 
treatment, storage, and disposal 

Westinghouse Hanford Company 
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DEFINITIONS OF TERMS 

Action Plan. Action plan for implementation of the Hanford Federal Facility Agreement and Consent 
Order (Ecology et al. 1994). The Action Plan defines the methods and processes by which 
hazardous waste permits will be obtained, and by which closure and post-closure actions under 
the Resource Conservation and Recovery Act of 1976 (RCRA) and by which remedial actions 
under the Comprehensive Environmental Response, Compensation, and liability Act of 1980 
(CERCLA) will be conducted on the Hanford Site. 

Administrative Record (AR) . In CERCLA, the official file that contains all information that was 
considered or relied on by the regulatory agency in arriving at a final remedial action decision, 
as well as all documentation of public participation throughout the process. In RCRA, the 
official file that contains all documents to support a final RCRA permit determination. 

Administrative Record File. The assemblage of documents compiled and maintained by an agency 
pertaining to a proposed project of administrative action and designated as AR or that are 
candidates for inclusion in the AR once a record of decision (ROD) is attained. 

Data Management. The planning and control of activities affecting data. 

Data Quality. The totality of features and characteristics of data that bears on its ability to satisfy a 
given purpose. The characteristics of major importance are accuracy, precision, completeness, 
representativeness, and comparability. 

Data Validation. The process whereby data are accepted or rejected based on a set of criteria. This 
aspect of quality assurance involves establishing specified criteria for data validation. The 
quality assurance project plan (QAPP) must indicate the specified criteria that will be used for 
data validation. 

Environmental Data Management Center (EDMC}. The central facility and services that provide a 
files management system for processing environmental information. 

Environmental Information. Data related to the protection or improvement of the Hanford Site 
environment, including data required to satisfy environmental statutes, applicable DOE orders, 
or the Tri-Party Agreement. 

Field File Custodian. An individual who is responsible for receipt, storage, maintenance, control , 
and disposition of information or other records generated in support of Environmental Division 
activities . 

Hanford Environmental Information System (HEIS) . A computer-based information system used as a 
resource for the storage, analysis , and display of investigative data collected for use in site 
characterization and remediation activities. Subject areas include geophysics/soil gas, vadose 
zone soil (geologic), groundwater, atmospherics, and biota. 

Information System. Collection of components relate to the management of data and reporting of 
information. Information systems typically include computer hardware, computer software, 
operating systems, utilities, procedures, and data. 
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1 Lead Agency. The regulatory agency (EPA or Ecology) that is assigned the primary administrative 
2 and technical resp.onsibility with respect to actions at a particular operable unit. 
3 
4 Nonrecord Material. Copies of material that are maintained for information, reference, and operating 
5 convenience and for which another office has primary responsibility. 
6 
7 Operable Unit. An operable unit at the Hanford Site is a group of land disposal and groundwater 
8 sites placed together for the purposes of site cleanup and remediation. The primary criteria for 
9 placement of a site into an operable unit are geographic proximity, similarity of waste 

10 characteristics and site types, and the possibility for economies of scale. 
11 
12 Primary Document. A document that contains information on which key decisions are made with 
13 respect to the remedial action or permitting process . Primary documents are subject to dispute 
14 resolution and are part of the administrative record file. 
15 
16 Project Manager. The individual responsible for implementing the terms and conditions of the Action 
17 Plan on behalf of his respective party. The EPA, DOE, and Ecology will each designate one 
18 project manager. 
19 
20 Quality Affecting Record. Information contained on any media, including but not limited to, hard 
21 copy, sample material, photo copy, and electronic systems, that is complete in terms of 
22 appropriate content and that furnishes evidence of the quality of items and/or activities 
23 affecting quality. 
24 
25 Quality Assurance. The systematic actions necessary to provide adequate confidence that a material , 
26 component, system, process, or facility performs satisfactorily or as planned in service. 
27 
28 Quality Assured Data. Data developed under an integrated program for assurance of the reliability of 
29 data. 
30 
31 Raw Data. Unprocessed or unanalyzed information. 
32 
33 Record Validation. A review to determine that records are complete, legible, and meet records 
34 requirements. Documents shall be considered valid records only if stamped, initialed or signed 
35 and dated by authorized personnel or otherwise authenticated. Authentication may be a 
36 statement by the responsible individual or organization. 
37 
38 Retention Period. The period of time that records are to be kept and maintained. The time is usually 
39 expressed in years from the date of the record, but may also be expressed as contingent on the 
40 occurrence of an event. 
41 
42 Secondary Document. A document providing information that does not, in itself, reflect or support 
43 key decisions. A secondary document is subject to review by the regulatory agencies and may 
44 be part of the administrative record field. It is not subject to dispute resolution. 
45 
46 Validated Data. Data that meet criteria contained in an approved company procedure. 
47 
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Verified Data. Data that have been checked for accuracy and consistency following a transfer action 
(e .g., from manual log to computer, or from distributed database to centralized data 
repository) . 
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1.0 INTRODUCTION AND OBJECTIVES 

1.1 INTRODUCTION 

An extensive amount of data will be generated over the next several years in connection with the 
activities planned for the 200-BP-11 Operable Unit. The quality of these data are extremely important 
to the full remediation of the operable unit as agreed on by the U.S. Department of Energy (DOE), 
Washington Department of Ecology (Ecology), U.S. Environmental Protection Agency (EPA), and 
interested parties . 

This Information Management Overview (IMO) provides an overview of the data management 
activities at the operable unit level and identifies procedures and plans which control the collection 
and handling of these data. The IMO provides guidance for the Project Manager, Unit Managers, 
Technical Lead, Remedial Investigation/Feasibility Study Coordinators, and other involved personnel 
and reviewers to fulfill their respective roles . All data collected will be in accordance with the 
Environmental Investigations Procedures (EIPs) contained in Bechtel Hanford, Inc. 's (BHI) 
Environmental Investigations Procedures (BHI 1994). 

The Environmental Restoration Program Document Control Plan (Montgomery 1993) and the 
Environmental Restoration Program Records Management Plan (Montgomery 1992) are 
comprehensive plans for the management of all environmental data and documents generated at the 
Hanford Site. The purpose of these plans is to identify and fulfill the document and data control 
requirements of the U.S . Department of Energy, Richland Operations Office, the Hanford Federal 
Facility Agreement and Consent Order (Tri-Party Agreement [Ecology et al . 1994]), BHI, and the 
DOE Environmental Restoration (ER) Program. 

1.2 OBJECTIVES 

This IMO describes the process for the collection and control procedures for validated data, records , 
documents, correspondence, and other information associated with this operable unit. This IMO 
addresses the following : 

• Types of data to be collected 
• Plans for managing data 
• Organizations controlling data 
• Databases used to store the data 
• Hanford Environmental Information System (HEIS) . 
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1 2.0 TYPES OF DATA 
2 
3 
4 2.1 TYPES OF DATA 
5 
6 The general types of technical data specified in the 200-BP-11 RPI/CMS work/closure plan to be 
7 collected are listed in Table F-1. The Environmental Investigations Procedures (BHI 1994) provides 
8 the procedures, defined as Environmental Investigations Procures (EIPs) for the collection and 
9 management environmental and site characterizations. EIPs controlling activities outlined in the 

10 work/closure plan are also included in Table F-1. 
11 
12 All such data are submitted to the EDMC for retention in project files and entered into the 
13 administrative record, if appropriate. 
14 
15 General types of related administrative data associated with ER projects are depicted in Table F-2. 
16 The table is organized in terms of general personal and regulatory type data and references applicable 
17 procedures and record custodians. As noted previously, data associated with the operable unit 
18 investigation will be submitted to the EDMC for entry into the AR, as appropriate. 
19 
20 
21 2.2 DATA COLLECTION 
22 
23 Data collection activities are described in the operable unit work/closure plan. Additional direction 
24 and detail will be provided in sampling and analyses plans and descriptions of work. All data 
25 collection will be conducted in accordance with the Quality Assurance Project Plan (QAPjP) . 
26 Section 2.1 listed the controlling procedures for data collection and handling before turnover to the 
27 . organization responsible for data storage. All procedures for data collection shall be approved in 
28 compliance with the Environmental Investigations Procedures (BHI 1994). 
29 
30 
31 2.3 DATA STORAGE AND ACCESS 
32 
33 Data will be handled and stored according to procedures approved in compliance with applicable 
34 Westinghouse Hanford Company (WHC) procedures (WHC 1988a) until such time BHI equivalents 
35 are put in place. The EDMC is the central files manager and process facility. All data entering the 
36 EDMC will be indexed, recorded, and placed into safe and secure storage. Data designated for 
37 placement into the AR will be copied, placed into the Hanford Site AR file, and distributed by the 
38 EDMC to the user community. The hard copy files are the primary sources of information; the 
39 various electronic databases are secondary sources . 
40 
41 Normal access to data is through EDMC, which is responsible for the AR. The Administrative 
42 Record Public Access Room is located in the 2440 Stevens Center facility in Richland, Washington. 
43 This facility includes AR file documents (including identified guidance documents and technical 
44 literature) . 
45 
46 Administrative record documents consist of the documents and information considered or relied upon 
47 in order to arrive at a final decision (or site cleanup. Requirements governing the AR for a CERCLA 
48 response action is specified in Section 113(k) of CERCLA. Requirements governing the AR for 
49 RCRA corrective actions are specified in 40 CFR 124.9 and 124.18. Section 9.4 of the Tri-Party 
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Agreement (Ecology 1994) provides an overview of the Administrative Record. Tri-Party Agreement 
unit managers determine what additional documents, including sampling and analysis results, sample 
validation, technical studies , inspection and other studies that may be appropriate for inclusion as part 
of the AR. Table F-3 presents a partial list of documents that typically constitute AR files . The Tri
Party Agreement defines a number of these documents as primary and secondary documents . Status 
as primary or secondary determines administrative requirements applicable to the document. 

Project participants may access data that_ are not in the AR by requesting it at the monthly unit 
managers ' meeting for the operable unit of concern. As the project moves to completion, all of the 
relevant data will be contained in the AR and the need to access data by requesting it at the unit 
managers ' meetings will be minimal . 

In addition to the AR, the following types of data will be accessed from and reside in locations other 
than the EDMC: 

Data Type 

• QA/QC laboratory data 

• Sample status 

• Archived samples 

• Training records 

• Meteorological data 

• Radiological exposure 

2.4 DATA QUANTITY 

Data location 

HAS (BHI) 

HAS (BHI) 

Laboratory performing analyses 

Technical Training Records and Scheduling (BHI) 

Hanford Meteorological Station (HMS) (Pacific Northwest 
Laboratory [PNL]) 

Pacific Northwest Laboratory . 

Data quantities for the investigative activities will be estimated based on the sampling and analysis 
plans developed for investigation of sites within the operable unit. Section 5.1.3 of the 200-BP-11 
Operable Unit RFI/CMS Work/closure Plan, Volume 1, describes field investigation activities for the 
operable unit . Table 5-2 of the work/closure plan summarizes these activities, including proposed 
sampling locations and estimates of the number of samples to be collected at each location. 

3.0 DATA MANAGEMENT 

3.1 OBJECTIVE 

A considerable amount of data will be generated through the implementation of the operable unit 
sampling and analysis plans . This section identifies responsible organizations , databases available, 
and records management programs used to manage data in support of remediation activities at the 
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1 200-BP-11 Operable Unit. The QAPjP will provide the specific procedural direction and control for 
2 obtaining and analyzing samples in conformance with requirements to ensure quality data results. For 
3 intrusive activities, the sampling and analysis plans will provide the basis for selecting the location, 

· 4 depth, frequency of collection, etc., of media to be sampled and methods to be employed to obtain 
5 samples of selected media for cataloging, shipment, and analysis. Figure F-1 displays the general 
6 data management model for data generated through work/closure plan activities . 
7 
8 
9 3.2 ORGANIZATIONS CONTROLLING DATA 

10 
11 This section addresses the organizations that are involved in the management of data generated from 
12 operable unit activities. Chapters 4, 5, and 6 of this appendix present discussions of ER programs for 
13 records, document and data management. 
14 
15 
16 3.2.1 200 Area Project Team 
17 
18 The 200 Area Project Team provides the operable unit technical coordinator. The technical 
19 coordinator is responsible for maintaining and transmitting data to the designated storage facility . The 
20 200 Area Team is responsible for transmitting to Ecology and EPA the validated laboratory analytical 
21 data within 15 days of validation. 
22 
23 
24 3.2.2 Tri-Party Agreement Unit Managers 
25 
26 Tri-Party Agreement Unit Managers are responsible for identifying administrative record documents 
27 and ensuring that copies of these documents are provided to the EDMC, within the EPIC, for 
28 inclusion in the applicable administrative record files . 
29 
30 
31 3.2.3 Hanford Analytical Services 
32 
33 The BHI HAS is the laboratory point of contact for technical activities conducted by ER. The HAS 
34 verifies data packages from the contract laboratory for completeness, and transmits the validated 
35 laboratory package to the EDMC within 21 days . The initial document package transmitted by HAS 
36 to the 200 Area Project Team contains copies of the validation documentation (including the Case 
37 Narrative for Contract Laboratory Program (CLP) data packages), verification form, transmittal letter 
38 and hardcopy and/or computer generated record containing at a minimum the validated analytical 
39 results and data qualifiers to the original laboratory's results. An entire copy of all unvalidated CLP 
40 data is transferred to the EDMC. Additional responsibilities include; development of statements of 
41 work for laboratory services, issuing sample numbers, and maintaining a system for tracking sample 
42 status. 
43 
44 
45 3.2.4 Environmental Restoration Information Center 
46 
47 Environmental Restoration Information Center (EPIC) provides a centralized location for the 
48 processing and retrieval of ER Program information (data, documents, and records) utilizing existing 
49 management systems for document control and records management. The ER Program Information 
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Center will utilize the Environmental Data Management Center (EDMC) and the Administrative 
Records (AR) information repository systems to meet Tri-Party Agreement records requirements and 
information access. 

3.2.4.1 Environmental Data Management Center. The EDMC, a branch of the EPIC, provides a 
file management system for processing environmental information. The EDMC manages and controls 
the processing, indexing and access for documents and records for the Administrative Records and 
Administrative Record Public Access Room at the Hanford Site. The EDMC will also provide read
only access to the HEIS computerized database used to store and retrieve environmental sampling 
data. The following procedures address data transmittal to the EDMC: 

• E~ 1.5, "Field Logbooks " 

• Ell 1.6, "Record Processing" 

• Ell 14.1, "Analytical Laboratory Data Management" 

• TPA-MP-02, "Information Transmittals and Receipt Controls" (DOE-RL 1990) 

• TPA-MP-07, "Administrative Record Collection and Management" (DOE-RL 1990) 

• Project Management System, - RL Implementing Procedure 4700. lA, Chg. 1, (DOE-RL 
1992). 

3.2.S Hanford Environmental Health Foundation (HEHF) 

The HEHF performs the analyses on the nonradiological health and exposure data (Section 3.3.2) and 
forwards summary reports to the Fire and Protection Group and the Safety and Health Group within 
BHI. Nonradiological and health exposure data are maintained also for other Hanford Site contractors 
(PNL and ICF Kaiser Hanford Co. [KEH]) associated with operable unit activities. The HEHF 
provides summary data to the appropriate site contractor. 

3.2.6 Bill Safety and Health Group 

The BHI Safety and Health Group maintains personal protective equipment fitting records and 
maintains nonradiological health field exposure and exposure summary reports provided by HEHF for 
BHI and subcontractor personnel. 

3.2. 7 Technical Training Records and Scheduling Group 

The BHI Technical Training Records and Scheduling Section provides training and maintains training 
records (Section 3.3.4). 
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3.2.8 Pacific Northwest Laboratory 

The PNL operates the HMS and collects and maintains meteorological data (Section 3 .3 .1). Data 
management is discussed in Andrews (1988). 

The PNL collects and maintains radiation exposure data (Section 3.3 .3). 

3.3 DATABASES 

This section addresses databases that will receive data generated from the operable unit activities. All 
of these databases exist independently of this operable unit and serve other site functions. Data 
pertinent to the operable unit, housed in these databases, will be submitted to the AR. 

3.3.1 Meteorological Data 

The HMS collects and maintains meteorological data. Their database contains meteorological data 
from 1943 to the present, and Andrews (1988) is the document containing meteorological data 
management information. 

3.3.2 Nonradiological Exposure and Medical Records 

The HEHF collects and maintains data for all nonradiological exposure records and medical records. 

3.3.3 Radiological Exposure Records 

The PNL collects and maintains data on occupational radiation exposure. This database contains 
respiratory personal protective equipment fitting records, work restrictions, and radiation exposure 
information. 

3.3.4 Training Records 

Training records for BHI and subcontractor personnel are managed by the BHI Technical Training 
Records and Support Group. Other Hanford Site contractors (WHC, PNL and KEH) maintain their 
own personnel training records. Training records for non-BHI personnel are entered into the BHI 
database to document compliance WHC-CM-4-3, Volume 4, Health and Safety Programs for 
Hazardous Waste Operations (WHC 1991). 

Training records include: 

• Initial 40-h hazardous waste worker training 
• Annual 8.-h hazardous waste worker training update 
• Hazardous waste generator training 
• Hazardous waste site specific training 
• Radiation safety training 
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• Cardiopulmonary resuscitation 
• Scott air pack 
• Fire extinguisher 
• Noise control 
• Mask fit. 

3.3.5 Environmental Restoration/ Administrative Record 

The EPIC will develop, establish, and maintain a single "master" database to index and provide status 
of the ER Program. The database will identify the status of documents during processing and the 
location of documents within applicable document control systems. The database will provide an 
index of key information on all data transmitted to the EDMC. This database will be used to assist in 
data retrieval and to produce index lists as required. The ER/ AR database will be managed by BHI 
personnel. 

3.3.6 Sample Status Tracking 

The HAS maintains the sample status tracking database. This database contains information about 
each sample. Information maintained includes sample number, ship date, receipt date, and laboratory 
identification. 

4.0 ENVIRONMENTAL RESTORATION PROGRAM RECORDS MANAGEMENT PLAN 

This section briefly discusses the Environmental Restoration Program Records Management Plan 
(Montgomery 1992). This records management plan describes how applicable records management 
requirements will be implemented for the ER program, including identifying records created and 
scheduling final disposition. The plan specifically develops criteria for identifying appropriate 
requirements for individual records related to ER program work activities and provides description of 
file management and support services related to the compilation of ER Program files. The plan also 
describes the responsibilities of ER performing organizations. The records management plan 
identifies standards for how records are validated and controlled, development and maintenance of a 
computer-based records management system, and sustaining a centralized file management system. 

There are three categories of Hanford Site environmental restoration records: QA records, other 
record material, and non-record material. Record category may be identified based on the response to 
each of the following three questions. 

• Is the information related to an environmental restoration work activity? 
• Is the information a QA record? 
• Is the information other record material or nonrecord material? 

Responses to these three questions determine the appropriateness, importance, and level of control 
required per WHC Document Control and Records Management Manual (WHC-CM-3-5, WHC 
1988b). 
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4.1.1 QA Records 

Records that furnish evidence of the quality of items and/or conditions associated with environmental 
restoration, waste management, and regulatory compliance should be considered QA records. 
Records and quality objectives should be evaluated in accordance with Environmental Restoration 
Program Quality Assurance Systems Requirements for the Hanford Site (DOE-RL 1993). In general, 
ER Program QA records include records that: 

• Assess performance of engineered and natural systems important to waste management and 
environmental restoration activities 

• Document performance of hazardous waste site studies, monitoring, and site remediation 

• Associated with management of hazardous waste 

• Document environmental permitting and compliance activities. 

All environmental restoration QA records are to be validated or authenticated according to QA 
Requirement 17 of WHC-CM-4-2 and the Environmental Restoration Program Quality Assurance 
Systems Requirements for the Hanford Site (DOE-RL 1993). Once validated, all QA records must be 
transmitted to the EPIC or satellite records center for incorporation into the BHI records management 
system. 

4.1.2 Other Record Material 

Other record material is information that requires preservation because its of administrative, legal, 
research, scientific, or historical value and information generated or received that documents an 
organization's functions, policies, decisions, procedures, and essential transactions. Other record 
material includes, but is not limited to, administrative records, sampling, analysis, investigations, and 
monitoring activities conducted for the Tri-Party Agreement. ER Program management records and 
formalized reports are also considered Other Record Material. 

Other Record Material is maintained by the performing organization; however, a file custodian must 
be identified, and storage location and maintenance must be documented in a Records Inventory and 
Disposition Schedule in accordance with existing Hanford Site requirements. In accordance with the 
approved Records Inventory and Disposition Schedule, Other Record Material will be maintained by 
EPIC in the appropriate file until such time that the material is no longer needed. 

4.1.3 Nonrecord Material 

Nonrecord Material. is material that is maintained for operating convenience that another office or 
organization has primary responsibility. Materials accumulated during preparation of records, but is 
not significant enough to justify retention, is considered Nonrecord Material. Typical Nonrecord 
material includes library materials, reference documents kept for convenience, rough drafts, and 
preliminary worksheets that do not provide complete explanations for results. 
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A Nonrecord Material file will be maintained by the performing organization until the activity is 
completed and/or the need for the information is exhausted. The Nonrecord Material file will be 
identified on the organizations Records Inventory and Disposition Schedule in accordance with 
WHC-CM-3-5 (WHC 1988b), including record retention time and any special instructions . When the 
Nonrecord Material is determined to be no longer required, the material will be reviewed prior to 
destruction to determine if it warrants retention in the official project files and/or upgraded to a 
category of Other Record Material. 

5.0 ENVIRONMENTAL RESTORATION PROGRAM DOCUMENT CONTROL PLAN 

The Environmental Restoration Program Document Control Plan (Montgomery 1993) applies to all 
documents generated, used, or maintained by or for preforming organizations in support of ER 
activities at the Hanford Site. The document control plan provides descriptions and detailed methods 
for managing and implementing the document control system requirements identified in the 
Environmental Restoration Program Quality Assurance Systems Requirements for the Hanford Site 
(DOE-RL 1992). 

The requirements of this plan are primarily intended to control documents considered to be QA 
Records. However, these requirements should also be applied to any documents when specifically 
identified by the ER Program office, when imposed by contractual agreements, or by performing 
organizations. Controlled environmental restoration documents include: 

• Controlled Manuals per Management Requirements and Procedures, WHC-CM-1-3 

• Engineering documents 

• Environmental field and other controlled notebooks 

• Documents published according to the Uniform Publication System, WHC-CM-3-6 

• Primary, selected secondary, and Administrative Records listed in the Tri-Party Agreement 
(Ecology et al . 1994) 

• Public Information Repository documents listed in the Community Relations Plan for the 
Hanford Federal Facility Agreement and Consent Order (Ecology et al . 1994) 

• Documents that contain requirements in which failure to comply adversely affects other ER 
documents . 

Environmental Restoration documents should be prepared according to the requirements applicable to 
the document being generated and should be reviewed for adequacy in accordance to applicable QA 
requirements. For example, documents important to safety, quality, or environmental protection, 
review and approval requirements are determined in WHC-CM-1-3, Management Requirements and 
Procedures . Documents generated by the ER Program may be distributed by the performing 
organization or service organizations according the organization's implementing procedures and 
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1 document category. Document revision of Tri-Party Agreement documents is to be conducted 
2 according to the process identified in the Tri-Party Agreement (Ecology et al. 1994). 
3 
4 
5 
6 6.0 HANFORD ENVIRONMENTAL INFORMATION SYSTEM 
7 
8 
9 The HEIS has been developed to serve as a primary resource for computerized storage, retrieval, and 

10 analysis of quality-assured technical data associated with ER programs for cleanup activities being 
11 undertaken at the Hanford Site. The HEIS provides a means of interactive access to data sets 
12 extracted from other databases relevant to implementation of the Tri-Party Agreement (Ecology et al. 
13 1994). HEIS will serve to ensure that data consistency, quality, traceability, and security are 
14 achieved through incorporation of all environmental data within a single controlled database. 
15 
16 The following is a list of data subjects available in HEIS: 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Geologic 
Geophysics 
Atmospheric 
Biotic 
Site characterization 
Soil gas 
Waste site information 
Surface monitoring 
Groundwater. 

28 The HEIS data is currently accessible via the Hanford Local Area Network (HLAN) to local users 
29 and to off site users via a modem link to the HEIS database computer. The latest Hanford 
30 Environmental Information System (HEIS) User's Manual (DOE-RL 1994) was issued in 
31 January 1994. 
32 
33 The HEIS geographic information system (GIS) can display detailed maps for the Hanford restoration 
34 sites including data from the HEIS database. Such spatially related data can be used to support 
35 analysis of waste site technical issues and restoration options. The combination of the HEIS for data 
36 and the GIS spatial displays offers some powerful tools for many users to analyze and collectively 
37 evaluate the environmental data from the ER and site-wide monitoring programs. 
38 
39 
40 
41 7.0 REFERENCES 
42 
43 
44 Andrews, G. L., 1988, The Hanford Meteorological Data Collection System and Data Base, 
45 PNL-6509, Pacific Northwest Laboratory, Richland, Washington. 
46 
47 BHI, 1994, Environmental Investigations Procedures, BHI-EE-01, Vol. 1, Bechtel Hanford, Inc., 
48 Richland, Washington. 
49 
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Table F-1. Technical Data Types and Controlling Procedures. 

Work/closure Plan Task - Type of Data Controlling Ell 

Data Review - Source data including Technical Data Management(under 
historical records, aerial photos, personal development) 
interviews, Hanford Site drawings 

Surface Radiological Surveys Ell 2.2, WHC-CM-4-10 

Surface Geophysics Surveys Ell 11.2 

Soil Sampling Ell 3.4, 5.1, 5.2, 5.4, 14.1 

Well Installation Ell 6 .1 through 6 .10 

Cone Penetrometer Probes Ell 3.5 

Groundwater Sampling and Water Level Ell 5.8, 10.2, 14.1 
Measurement 

Downhole Radiation and Soil Gas Ell 5.9, 11.1, 14.1 
Measurements 

Air Monitoring Ell 5.12 

Ecological Monitoring Ell 5.3, 14.1 

Technology Demonstration and Performance To Be Determined 
Evaluation 

Soil Removal and Confirmatory Sampling Ell 5.2, 14.1 

Camera and Radiologic Inspections To Be Determined 



DOE/RL-93-74, Draft B 

Table F-2. Types of Relate<;! Administrative Data. 

Record Custodians 

Type of Data 

Personnel 

Personnel training and 
qualifications 

Occupational exposure 
records (nonradiological) 

Radiological exposure records 

Respiratory protection fitting 

Personnel health and safety 
records 

Compliance/regulatory 

Action-specific 
requirements/screening levels 

Guidance document tracking 

Compliance issues 

Problem resolution 

Administrative record 

Controlling 
document/ 
procedure 

Ell 1.7a1 

Ell 2. la1 

Ell l.6a1 

Ell l.6a1 

Ell l.6a1 

Ell l.6a1 

TPA-MP-llbt 

TR 

X 

a/ BHI, 1994, Environmental Investigations Proceudres. 

HEHF PNL EDMC 

X 

X 

X 

X 

X 

X 

X 

X 

H&S 

X 

X 

X 

b/ DOE-RL, 1990, Hanford Federal Facility Agreement and Consent Order (I'ri-Party Agreement) 
Handbook. 

EDMC = Environmental Data Management Center (BHI and WHC) . 
H&S = Health and Safety Group (BHI). 
Ell = Environmental Investigations Instructions. 
HEHF = Hanford Environmental Health Foundation. 
TR = training records (BHI, WHC, PNL, and KEH). 
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Table F-3. Environmental Restoration (ER) Program Documents. (sheet I of 2) 

Document Title or Description Source Requirement Originating/ Interim Record Record Copy 
Document Responsible Keeping Holder 

Organization Organization 

Administrative Record (AR) Index Tri-Party Agreement ERIS ERIS CF 
(RL-TPA-90-0002) RL-TPA-90-0001 

Characterization Documents WAC ERO ERO DS 

Closure Plans RCRA WAC 303-610(3)(a) RCRA Closures RCRA Closures CF 

' WHC-CM-7-5 

Community Relations Plan For the 40 CFR 300.430 (c) Public Involvement COM COM 
Hanford Federal Facility Agreement Tri-Party Agreement 
and Consent Order 

Corrective Measures Implementation RCRA/BHI-EE-01/EII 1.9 ERE ERE CF 
(CMI) Work Plans 

Corrective Measures Study Reports RCRA/BHI-EE-01/EII 1.9 ERE ERE CF 

Description of Work (DOW) WHC-CM-6-1 ERE N/A CF 
BHI-EE-01/EII 1.14 

Document Control Plans DOE/RL-89-29 ERIS ERIS CF 

Engineering Studies WHC-CM-6-1 Cog Eng Contig. Mgmt. CF 

Environmental Assessments (EA) NEPA WHC-CM-7-5/4.0 NEPA Function NEPA Function RHA 

Expedited Response Action (ERA) TBD TBD TBD TBD 
Project Plans 

Facility Closure/Post-Closure Plans RCRA WAC 303-610(3)(a) RCRA Closures RCRA Closures CF 
WHC-CM-7-5 

Facility Decommissioning Reports DOE 5480.2A DE DE DS 

Feasibility Study (FS) Phase I & II CERCLA ERE ERE CF 
Reports 

Feasibility Study (FS) Phase ill CERCLA ERE ERE CF 
Reports 

Field Logbooks BHI-EE-01/EII 1.5 ERE/EFS/GEO ERE/EFS/GEO RHA 

Final Decommissioning or Phase WHC-CM-6-6 DE DE DE 
Reports 

Fiscal Year (FY) Program/ TBD EPB EPB CF 
Project Work Plans 

Hanford Site Waste Management Units HSWA 3004 (U) EDM EDM CF 
Report (HSWMUR) 

Interim Measure Proposals RCRA BHI-EE-01/EII 1.9 ERE ERE CF 

Interim Response Action (IRA) CERCLA BHI-EE-01/EII 1.9 ERE ERE CF 
Proposals 

Part A Permit Applications RCRA RCRA Unit RCRA Unit CF 
WAC 173-303/WHC-CM-7-5 Permits Permits 

Part B Notices of Deficiency (NOD) RCRA RCRA Unit REGSUP CF 
WAC Permits 
WHC-CM-7-5 

Part B Permit Applications RCRA RCRA Unit REGSUP CF 
WAC 173-303/WHC-CM-7-5 Permits 

Permitting Plans WHC-CM-7-5 REGSUP REGSUP CF 

Post-Closure Plans WAC 173-303-160 (6) RCRA Closure RCRA Closure CF 
WHC-CM-7-5 
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Table F-3 . Environmental Restoration (ER) Program Documents. (sheet 2 of 2) 

Document Title or Description Source Requirement Originating/ Interim Record Record Copy 
Document Responsible Keeping Holder 

Organization Organization 

Project Specific Quality Assurance TBD EQA EQA CF 
Plan, Standard For RCRA Compliant 
Groundwater Monitoring Wells 
(WHC-SD-WM-WAPP-002) 

Quality Assurance Project Plans DOE/RL-90-28, Rev. 1 EQA EQA CF 
(QAPjP) 

Records of Decision (ROD) CERCLA EPA/Ecology EPA EPA 
Tri-Party Agreement 

Remedial Action (RA) Worlc Plans CERCLA ERE ERE CF 
BHI-EE-01/EII 1.9 

Remedial Action Design (RA) Reports CERCLA ERE ERE CF 
BHI-EE-01/EII 1.9 

Remedial Investigation (RI) Phase I CERCLA ERE ERE CF 
Reports BHI-EE-01/EII 1.9 

Remedial Investigation (RI) Phase II CERCLA ERE ERE CF 
Reports BHI-EE-01/EII 1.9 

Remedial Investigation/ CERCLA ERE ERE CF 
Feasibility Study (RI/FS) Worlc Plans BHI-EE-01/EII 1.9 

Safety and Health Plans TBD PS&D PS&D PS&D 

Treatability Investigation Work Plans TBD TBD TBD TBD 

Treatability Study Worlc Plans & TBD TBD TBD TBD 
Characterization Plans 

Work Plans OSWER 9355.3-01 ERE (CERCLA) ERE (CERCLA) CF 
BHI-EE-01/EII 1.9 RCRA Closures RCRA Closures 
RCRA (RCRA) (RCRA) 

A&WP Air & Water Permits ERIS Environmental Records & Infonnation Services 
AR Administrative Record ERO Environmental Restoration Operations 
CF Central files (3706 Building) FATP Federal Agency Technical Publication 
Cog Eng Cognizant Engineer GEL Geotechnical Engineering Laboratory 
COM Communications GEO Geo sciences 
CM Controlled Manual N/A Not Applicable 
DE Decommissioning Engineering NEPA NEPA Documentation Organization 
OS Decommissioning Suppon PMS Program Management Systems 
EDM Environmental Data Management PS&D Program Self-Assessment and Development 
Ell Environmental Investigations Instruction REGSUP Regulatory Suppon 
EP External Publication RHA Records Holding Arca (712 Building) 
EPB Environmental Program Baseline RLIP RL Implementing Procedure 
EQA Environmental Quality Assurance TBD To Be Determined 
ERE Environmental Restoration Engineering 

Source: Modified from Montgomery 1993. 

F-16 



EPARTMENT OF ENERGY 
) E FIELD OFFICE, RICHLAND 

✓ IRONMENT AL RESTORATION PROGRAM 

' ' ' ' ' ' ' ' ~ 
To Treated 

Effluent Disposal 
Basins TEDF 

DOE/RL-93-74, Draft B 

Plate 1 

N 137,000 

N 136,600 

N 136,200 

N 135,800 

N 135,400 

200-BP-11 Operable Unit Map 



THIS PAGE INTE TIONALLY 
LEFT BLANK 



~ 
CD . 
<( 
<( 
N 
..J 
a. 

t.i.i 
..J 

LL 

0 
<( 
() .___ ___ _ 

C 
l 

9513337 .. 1467 

T OF ENERGY 
E. RICHLAND 

:ES TORA TION PROGRAM 

DOE/RL-93-74, Draft B 

Plate 2 . 
200-BP-ll Operable Unit Sampling Design 



THIS PAGE I TEN ~ION · LLV 
LEFT BLANK 



9513337 .. I '168 

Number of Copies 

ONSITE 

25 

DOE/RL-93-74, Draft B 

DISTRIBUTION 

B. L. Foley (RL) (10) 
R. K. Tranbarger (IT) (10) 
BHI Document Control 
BHI Project File (3) 
Environmental Resource Center 

Distr-1 

H4-83 
H6-04 
H4-79 
H6-08 
H6-07 



THIS PAGE INTENT!Of 'ALLY 
LEFf BLANK 










