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TERMS 

as low as reasonably achievable 
Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 
contaminant of potential concern 
U.S. Department of Energy 
direct-push techniques 
data quality assessment 
data quality objective 
Washington State Department of Ecology 
electromagnetic induction 
U.S . Environmental Protection Agency 
Fast Flux Test Facility 
field-sampling plan 
ground-penetrating radar 
Hanford Environmental Information System database 
Hanford General Employee Training 
Hanford Inactive Site Survey 
not applicable 
nanogram 
operable unit 
quality assurance 
quality assurance project plan 
quality control 
Resource Conservation and Recovery Act of 1976 
remedial investigation 
remedial investigation/feasibility study 
DOE, Richland Operations Office 
sampling and analysis plan 
total magnetic field 
DOE, EPA, and Ecology 
Hanford Federal Facility Agreement and Consent Order 
(Ecology et al. , 1989a) 
treatment, storage, and/or disposal (unit) 
volatile organic compound 
Washington Administrative Code 
Washington State Plane 
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1 
METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

Jfyou know Multiply by To get Jfyou know Multiply by To get 

Length Length 

inches 25.40 millimeters millimeters 0.0394 inches 

inches 2.54 centimeters centimeters 0.394 inches 

feet 0.305 meters meters 3.28 1 feet 

yards 0.9 14 meters meters 1.094 yards 

miles (statute) 1.609 kilometers kilometers 0.62 1 miles (statute) 

Area Area 

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 

sq. feet 0.0929 sq . meters sq. meters 10.764 sq. feet 

sq. yards 0.836 sq. meters sq . meters 1.196 sq . yards 

sq. miles 2.59 1 sq. kilometers sq. kilometers 0.386 sq. mil es 

acres 0.405 hectares hectares 2.47 1 acres 

Mass (weight) Mass (weight) 

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir) 

pounds 0.453 ki lograms kilograms 2.205 pounds (avoir) 

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short) 

Volume Volume 

teaspoons 5 milliliters milliliters 0.034 ounces 

(U.S. , liquid) 

tablespoons 15 milliliters liters 2.11 3 pints 

ounces 29.573 milliliters liters 1.057 quarts 

(U.S., liquid) (U.S., liquid) 

cups 0.24 liters liters 0.264 gallons 

(U.S., liquid) 

pints 0.473 liters cubic meters 35.3 15 cubic feet 

quarts 0.946 liters 
cubic meters 1. 308 cubic yards 

(U.S. , liquid) 

gallons 3.785 liters 

(U.S., liquid) 

cubi c feet 0.0283 cubic meters 

cubic yards 0. 764 cubic meters 

Temperature Temperature 

Fahrenhei t (°F-32)*5/9 Centigrade Centigrade (°C*9/5)+ 32 Fahrenheit 

Radioactivity Radioactivity 

picocurie 37 millibecquerel mi II ibecquerel 0.027 picocurie 
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APPENDIX A 

SAMPLING AND ANALYSIS PLAN FOR THE 
200-SW-2 OPERABLE UNIT LANDFILLS 

Al.O INTRODUCTION 

5 The activities described in this sampling and analysis plan (SAP) are intended to support the 
6 Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
7 remedial investigation/feasibility study (Rl/FS) process for the 200-SW-2 Radioactive Landfills 
8 and Dumps Operable Unit (200-SW-2 OU). Sampling activities for the landfills in the 
9 200-SW-l Nonradioactive Landfills and Dumps Operable Unit (200-SW-l OU) are not 

10 addressed in this SAP, because these landfills are proposed to undergo closure independent of the 
11 Rl/FS process. Discussion of the 200-SW- l OU in this SAP is for informational purposes only. 

12 The purpose of this Phase I-B SAP is to continue nonintrusive reconnaissance-level radiological, 
13 geophysical, and soil-gas surveys in landfill areas not previously addressed in the Phase I-A data 
14 quality objective (DQO) summary report as discussed in Section 4.2 of the Rl/FS work plan. 
15 Limited intrusive investigations also will be conducted using direct-pushes near the centers of all 
16 landfills to better understand the lateral continuity of geologic layers based on lithologic logs 
17 from surrounding groundwater-monitoring wells. Fine-grained sediment layers are of particular 
18 interest because they tend to impede the downward movement of moisture and mobile 
19 contaminants through the vadose zone. Additional direct-pushes will occur in portions of 
20 landfills potentially impacted by atypical moisture from rapid melting of snow and seepage from 
21 a nearby wastewater ditch. 

22 Data from this SAP will guide preparation of DQOs, work plans, and SAPs for future intrusive-
23 phase investigations to determine the nature and extent of landfill contamination. Data from 
24 future site investigation phases will be used to refine conceptual contaminant distribution 
25 models, support baseline risk assessments, and evaluate remediation technology performance in 
26 support of the feasibility study, proposed plan, and eventual record of decision for 200-SW-2 OU 
27 landfills . 

28 Characterization activities described in this plan are based on the implementation of the DQO 
29 process as documented in SGW-33253, Data Quality Objectives Summary Report for the 
30 200-SW-2 Operable Unit Landfills. 

31 This chapter provides general background information about the OU, contaminants of potential 
32 concern (COPC), and potential preliminary remediation goals (PRG), and a summary of DQOs 
33 identified for the landfills. Subsequent chapters of this SAP present the quality assurance project 
34 plan (QAPjP), the field-sampling plan (FSP), and the health and safety and waste management 
35 requirements . 

Al -1 
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1 Al.1 BACKGROUND 

2 The Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) 
3 (Ecology et al., 1989a) identifies 800+ soil waste sites (and associated structures) resulting from 
4 the discharge of liquids and solids to the ground from 200 Areas processing facilities. These 
5 800+ sites have been arranged into separate waste groups (operable units) that contain CERCLA 
6 past-practice sites, Resource Conservation and Recovery Act of 1976 (RCRA) past-practice sites 
7 addressed through RCRA corrective action authorities, and RCRA treatment, storage, and/or 
8 disposal (TSD) units. 

9 In accordance with the Tri-Party Agreement, the Rl/FS work plan has been prepared to present 
10 information on how the RI/FS process will be conducted and eventually will lead to proposed 
11 remedies for the waste sites in the 200-SW-2 OU. Also in accordance with the Tri-Party 
12 Agreement, the Washington State Department of Ecology (Ecology) has been designated as the 
13 lead regulatory agency for the 200-SW-2 OU. The RI/FS work plan follows the CERCLA 
14 format, with modifications to concurrently satisfy RCRA corrective action and TSD unit closure 
15 requirements as described in DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility 
16 Study Implementation Plan - Environmental Restoration Program. 

17 The 200-SW-2 OU consists of 24 landfills located in the Hanford Site ' s 200 East and 200 West 
18 Areas. The 200 Areas are located near the center of the Hanford Site in south-central 
19 Washington State and are within one of three areas on the Hanford Site that are on the 
20 U.S. Environmental Protection Agency's (EPA) National Priorities List under CERCLA 
21 (40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan," 
22 Appendix B, ''National Priorities List"). Figure Al-1 shows the location of the Hanford Site and 
23 the 200 East and West Areas within. Figure Al -2 shows the 200-SW-2 OU landfill locations 
24 that are part of the 200 East Area. Figure Al -3 shows the 200-SW-2 OU landfill locations that 
25 are part of the 200 West Area. Table A 1-1 provides a summary listing of the 24 landfills 
26 included in the 200-SW-2 OU. Additional detail on each of these landfills is provided in 
27 Chapter 2.0 of the RI/FS work plan. 

28 The majority of waste disposed to the 200-SW-2 OU landfills originated from the processing 
29 facilities located in the 200 East and 200 West Areas of the Hanford Site. The 200-SW-2 OU 
30 landfills also contain some wastes that originated from the Hanford Site ' s 100 and 300 Areas, as 
31 well as from offsite sources. 

32 
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Figure A 1- 1. Location of the Hanford Site. 
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Figure Al-2. Location of 200-SW-2 Operable Unit Landfills in the 200 East Area. 
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Figure Al-3 . Location of 200-SW-2 Operable Unit Landfills in the 200 West Area. 
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1 

Table Al-1. 200-SW-2 Operable Unit Landfills. 

Site Code Site Name Bin Identification 

218-E-10 Equip Burial # 10 Bin I - TSD Unit Landfills 

2 18-E-12B Dry Waste # 12B Bin I - TSD Unit Landfills 

218-W-3A Dry Waste #3A Bin I - TSD Unit Landfills 

218-W-3AE Dry Waste #3AE Bin I - TSD Unit Landfills 

218-W-4B Dry Waste #4B Bin I - TSD Unit Landfills 

218-W-4C Dry Waste #4C Bin I - TSD Unit Landfills 

218-W-5 Low Level Radioactive Mixed Waste Bin I - TSD Unit Landfills 
Landfill 

218-E-2A Regulated Equip Storage Bin 2 - Industrial Landfill 

2 18-E-2 Equip Burial #2 Bin 2 - Industrial Landfills 

218-E-5 Equip Burial #5 Bin 2 - Industrial Landfills 

218-E-SA Equip Burial #SA Bin 2 - Industrial Landfills 

2 18-E-9 200E Regulated Equipment Storage Site Bin 2 - Industrial landfills 
No. 009, Burial Vault (HISS) 

218-W-l l Regulated Storage Site Bin 2 - Industrial Landfills 

2 18-W-lA Equip Burial # 1 Bin 2 - Industrial Landfills 

218-W-2A Equip Burial #2 Bin 2 - Industrial Landfills 

218-W-l Solid Waste Burial # 1 Bin 3 -Dry Waste Alpha Landfills 

2 18-W-2 Dry Waste #2 Bin 3 - Dry Waste Alpha Landfills 

218-W-3 Dry Waste #3 Bin 3 - Dry Waste Alpha Landfills 

218-W-4A Dry Waste #4A Bin 3 - Dry Waste Alpha Landfills 

218-E-l Dry Waste # 1 Bin 4 - Dry Waste Landfills 

218-E-12A Dry Waste # 12A Bin 4 - Dry Waste Landfills 

2 18-C-9 Dry Waste & 216-C-9 Pond Bin 5 - Construction Landfills 

218-E-4 Equip Burial #4 Bin 5 - Construction Landfills 

2 18-E-8 200E Construction Burial Bin 5 - Constn1ction Landfills 
HISS = Hanford Inactive Site Survey. 
TSD = treatment, storage, and/or disposal (unit). 
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DOE/RL-2004-60 DRAFT B 

1 Al.2 WASTE SITE BINNING 

2 The 24 landfills in the 200-SW-2 OU have been sorted into six main categories/bins based on 
3 similar characteristics. This sorting is anticipated to aid in choosing appropriate remedial paths, 
4 based primarily on the results of the feasibility study and evaluation of candidate remedial 
5 alternatives. The bins have been established based on a number of factors including waste 
6 volume, waste type, waste form, disposal practices, periods of landfill operations, homogeneity 
7 of waste, and potential risk, among others. The new bins are as follows: 

8 • Bin 1 - TSD Unit Landfills 
9 • Bin 2 - Industrial Landfills 

10 • Bin 3 -Dry Waste Alpha Landfills 
11 • Bin 4 - Dry Waste Landfills 
12 • Bin 5 - Construction Landfills 
13 • Bin 6 - Caissons. 

14 The following paragraphs provide a brief description of each bin. 

15 • Bin 1-TSD Unit landfills -This bin includes landfills that are permitted as RCRA TSD 
16 units and are included in the Low-Level Burial Ground Part A Permit (DOE/RL-88-20, 
17 Hanford Facility Dangerous Waste Permit Application, Low-Level Burial Grounds). 
18 This bin coincides with the original Bin 3A grouping from the Phase I-A DQO. The 
19 majority of available historical documentation is associated with these sites 
20 (approximately 110,000 of 147,000 total documents) ; the sites, therefore, are considered 
21 the best-documented sites in the scope of the RI/FS work plan. Sites in this bin include 
22 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, 218-W-5, 21 8-E-10, and 218-E-12B. 

23 This bin also includes sites for which available historical documentation indicates that no 
24 burials have been made and there is a low potential for contamination, but some 
25 questions remain. Sites in this bin include annexes of 218-W-4C and 218-E-10 and 
26 unused portions of 2 l 8-E- l 2B. 

27 • Bin 2 - Industrial landfills - This bin includes past-practice landfills that received 
28 radioactive waste that was usually packaged in large wooden or concrete boxes, 
29 containing large quantities of fission products. For the most part, these sites were 
30 restricted to burial of large pieces of failed or obsolete equipment from the chemical 
31 processing facilities, although some items came from the 100 Areas. Many of these sites 
32 contain burials made over 50 years ago. Historical burial documentation is good for the 
33 218-W-2A and 218-E-5A Landfills; however, historical burial documentation for the 
34 remaining sites is at a minimum. Sites in this bin include 21 8-W-2A, 21 8-E-5A, 
35 218-E-2, 218-E-2A, 218-E-5 , 218-E-9, 218-W-lA, and 218-W-l l Landfills. 

36 • Bin 3 - Dry Waste Alpha landfills - This bin includes past-practice landfills that 
37 received radioactive waste packaged primarily in fiberboard or small wooden boxes, 
38 wrapped in heavy brown paper or burlap, or placed in the trench without packaging. A 
39 small proportion of the waste is packaged in metal drums. All types of miscellaneous 
40 wastes, including contaminated soils and potentially contaminated rags, paper, wood, and 
41 small pieces of equipment such as tools, have been placed in these sites. Some larger 
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equipment (e.g. , motor vehicles, large canyon processing equipment) is known to have 
been disposed to these sites. Available historical documentation indicates that these sites 
contain at least 90 percent of the 200 Areas landfill pre-1970 alpha inventory. Available 
historical documentation for the older burial grounds (218-W-1 and 218-W-2 Landfills) 
in this bin generally is poor, because these landfills received waste in the 1940s and 
1950s. Available historical documents for the newer burial grounds (218-W-3 and 
218-W-4A) in this bin are more numerous, because these burial grounds received waste 
in the mid-1950s to 1960s. 

9 • Bin 4 - Dry Waste landfills - This bin includes past-practice landfills that received 
10 radioactive waste packaged primarily in fiberboard or small wooden boxes, wrapped in 
11 heavy brown paper or burlap, or placed in the trench without packaging. A small 
12 proportion of the waste is packaged in metal drums. All types of miscellaneous wastes, 
13 including contaminated soils and potentially contaminated rags, paper, and wood, have 
14 been placed in these sites. These sites also contain a few pieces of large equipment such 
15 as tank farm pumps. Available historical documentation for these sites is generally poor. 
16 Sites included in this bin include 218-E-l and 218-E-12A Landfills. 

1 7 • Bin 5 - Construction landfills - This bin includes past-practice landfills that mainly 
18 were limited to burial of wastes resulting from construction work on existing facilities or 
19 demolition of surplus facilities. Wastes in these sites are believed to contain very little 
20 alpha contamination; beta-gamma contamination is likely also at a minimum. 
21 Documentation for 218-C-9 Landfill is believed to be nearly complete; however, 
22 available historical documents for 218-E-8 and 218-E-4 Landfills are few. 

23 • Bin 6 - Caissons - This bin includes caissons and vertical pipe units used for disposal of 
24 hot-cell waste or high plutonium concentration waste in the 218-W-4A and 
25 218-W-4B Landfills . The vertical pipe units in the 218-W-4A Landfill were made of 
26 welded 208.2 L (55-gal) drums or corrugated pipe and concrete; the caissons in 
27 218-W-4B Landfill were made of metal and/or concrete. Documentation for the caissons 
28 in 218-W-4A Landfill generally is poor, while the documentation for the caissons in 
29 218-W-4B Landfill generally is more numerous (150 to 250 documents per caisson). 
30 Caissons located in this bin include 218-W-4B-Cl , 218-W-4B-C2, 218-W-4B-C3, 
31 21 8-W-4B-C4, 21 8-W-4B-C5, 218-W-4B-C6, 218-W-4B-CUl , 218-W-4A-Cl , 
32 21 8-W-4A-C2, 21 8-W-4A-C3, and 218-W-4A-C5 Caissons. This bin also includes 
33 caissons in 218-W-4A and 218-W-4B Landfills that are believed to be empty/unused, 
34 according to available historical documentation. These include 21 8-W-4A-C4, 
35 21 8-W-4A-C6, 218-W-4A-C7, and 218-W-4A-C8 Caissons. 

36 
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1 A2.0 QUALITY ASSURANCE PROJECT PLAN 

2 The QAPjP establishes the quality requirements for environmental data collection, including 
3 sampling, field measurements, and laboratory analysis. This QAPjP complies with the 
4 requirements of the following: 

5 • DOE O 414.lC, Quality Assurance 

6 • 10 CFR 830 Subpart A, "Quality Assurance Requirements" 

7 • EP N240/B-0 1/003, EPA Requirements for Quality Assurance Project Plans, 
8 EPAQNR-5. 

9 The following sections describe the quality requirements and controls applicable to the remedial 
10 investigation (Rl). 

11 A2.1 PROJECT MANAGEMENT 

12 This section addresses the basic areas of project management, and describes how project 
13 management will ensure that the project has a defined goal, that the participants understand the 
14 goal and approach to be used, and that the planned outputs have been appropriately documented. 
15 Project management roles and responsibilities discussed in this section apply to the major 
16 activities covered under the work plan and SAP including radiological, geophysical, and soil 
17 vapor surveys; and direct-push well installations and logging. 

18 A2.1.1 Project/Task Organization 

19 The Project Hanford Management Contractor is responsible for planning, coordinating, 
20 sampling, preparing, packaging, and shipping soil samples to the laboratory. The project 
21 organization is described in the subsections that follow and is shown graphically in Figure A2-1 . 

22 A2.1.1.1 Central Plateau Remediation Manager 

23 The Central Plateau Remediation Manager has overall authority over the work scope in the 
24 Rl/FS work plan and SAP; the Manager provides project-level oversight and coordinates with 
25 U.S. Department of Energy (DOE), Richland Operations Office (RL) and the regulators in 
26 support of Central Plateau remediation activities, including sampling activities. The Central 
27 Plateau Remediation Manager interfaces with the Soil and Groundwater Remediation Vice 
28 President and the Project Hanford Management Contractor Senior Vice President and President. 
29 The Central Plateau Remediation Manager provides support to the Waste Site Remediation 
30 Manager to ensure that the work is performed safely and cost effectively. 
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1 Figure A2-1. Project Organization. 
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3 A2.1.1.2 Waste Site Remediation Manager 

4 The Waste Site Remediation Manager provides oversight for all activities and coordinates with 
5 the Central Plateau Remediation Manager, RL, and the regulators in support of sampling 
6 activities. In addition, the manager provides support to the Waste Site Remediation Task Lead to 
7 ensure that the work is performed safely and cost-effectively. 

8 A2.1.1.3 Waste Site Remediation Task Lead 

9 The Waste Site Remediation Task Lead is responsible for direct management of sampling 
10 documents and requirements, field activities, and subcontracted tasks. The task lead works 
11 closely with quality assurance (QA), health and safety, and the Field Team Lead to integrate 
12 these and the other lead disciplines in planning and implementing the work scope. The task lead 
13 also coordinates with, and reports to, RL and the Project Hanford Management Contractor on all 
14 sampling activities . The task lead supports RL in coordinating sampling activities with the 
15 regulators. The Waste Site Remediation Task Lead maintains the approved QAPjP. 
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1 A2.1.1.4 Waste Site Remediation Field Project Manager 

2 The Waste Site Remediation Field Project Manager is responsible for coordinating field support 
3 resources and activities for the Waste Site Remediation Task Lead. The Field Project Manager 
4 ensures that field documentation is approved and properly implemented and that management is 
5 briefed on daily activities. The Field Project Manager coordinates obtaining equipment, 
6 personnel, and site support and has real-time direction of field activities and field decisions that 
7 affect sampling. The Field Project Manager has real-time responsibility for ensuring the QAPjP 
8 and SAP are followed in the field. 

9 A2.1.1.5 Quality Assurance Engineer 

10 The Quality Assurance Engineer is matrixed to the Central Plateau Remediation Manager and 
11 the Waste Site Remediation Task Lead and is responsible for QA issues on the project. 
12 Responsibilities include oversight of project QA requirements implementation, review of project 
13 documents including SAPs (and the QAPjP), and participation in QA assessments on sample 
14 collection and analysis activities, as appropriate. 

15 A2.1.1.6 Waste Management Lead 

16 The Waste Management Lead communicates policies and procedures and ensures project 
17 compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective 
18 manner. Other responsibilities include identifying waste management sampling/characterization 
19 requirements to ensure regulatory compliance interpretation of the characterization data to 
20 generate waste designations, profiles, and other documents that confirm compliance with waste 
21 acceptance criteria. 

22 A2.1.1. 7 Environmental Compliance Officer 

23 The Environmental Compliance Officer provides technical oversight, direction, and acceptance 
24 of project and subcontracted environmental work and develops appropriate mitigation measures 
25 with a goal of minimizing adverse environmental impacts. The Environmental Compliance 
26 Officer also reviews plans, procedures, and technical documents to ensure that all environmental 
27 requirements have been addressed; identifies environmental issues that affect operations and 
28 develops cost-effective solutions; and responds to environmental/regulatory issues or concerns 
29 raised by the DOE and/or regulatory staff. 

30 A2.1.1.8 Field Team Lead 

31 The Field Team Lead has the overall responsibility for the planning, coordination, and execution 
32 of the field characterization activities. Specific responsibilities include converting the sampling 
33 design requirements into field task instructions that provide specific direction for field activities. 
34 Responsibilities also include directing training, mock-ups, and practice sessions with field 
35 personnel to ensure that the sampling design is understood and can be performed as specified. 
36 The Field Team Lead communicates with the Waste Site Remediation Task Lead to identify field 
37 constraints that could affect the sampling design. In addition, the Field Team Lead directs the 
38 procurement and installation of sampling materials and equipment needed to support 
39 the fieldwork. 
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1 The Field Team Lead oversees field-sampling activities that include sample collection, 
2 packaging, provision of certified clean sampling bottles/containers, and documentation of 
3 sampling activities in controlled logbooks, chain-of-custody documentation, and packaging and 
4 transportation of samples to the laboratory or shipping center. The samplers collect all samples, 
5 including replicates/duplicates, and prepare all sample blanks according to the SAP and 
6 corresponding standard procedures and work packages. 

7 The Field Team Lead, samplers, and others responsible for implementation of this SAP and 
8 QAPjP will be provided with current copies of this document and any revisions thereto by the 
9 Waste Site Remediation Task Lead. 

10 A2.1.1.9 Radiological Engineering Lead 

11 The Radiological Engineering Lead is responsible for the radiological engineering and health 
12 physics support to the project. Specific responsibilities include conducting 
13 as-low-as-reasonably-achievable (ALARA) reviews, exposure and release modeling, and 
14 radiological controls optimization for all work planning. In addition, radiological hazards are 
15 identified and appropriate controls are implemented to maintain worker exposures to the hazards 
16 ALARA. The Radiological Engineering Lead interfaces with the project Health and Safety 
17 representative and plans and directs radiological control technician support for all activities. 

18 A2.1.1.10 Sample and Data Management 

19 The Sample and Data Management organization selects the laboratories that perform the 
20 analyses. This organization also ensures that the laboratories conform to Hanford Site internal 
21 laboratory QA requirements, or their equivalent, as approved by RL, EPA, and Ecology. Sample 
22 and Data Management receives the analytical data from the laboratories, makes the data entry 
23 into the Hanford Environmental Information System database (HEIS), and arranges for data 
24 validation. Validation will be performed on completed data packages by Project Hanford 
25 Management Contractor personnel or by an independent contractor qualified to perform 
26 validation by meeting the requirements of applicable Site procedures. 

27 A2.1.1.11 Health and Safety Representative 

28 Responsibilities include coordination of industrial health and safety support to the project as 
29 carried out through health and safety plans, activity job hazard analyses, and other pertinent 
30 safety documents required by Federal regulation or by internal Project Hanford Management 
31 Contractor work requirements. In addition, assistance is provided to project personnel in 
32 complying with applicable health and safety standards and requirements. Personal protective 
33 clothing requirements are coordinated with Radiological Engineering. 

34 A2.1.2 Problem Definition/Background 

35 The problem being addressed by this SAP is the need for investigation data for the 
36 200-SW-2 OU landfills. These data will augment existing RI data compiled during Phase I-A 
37 characterization activities, leading to future phases of characterization, and ultimately completion 
38 of the Rl/FS process for the 200-SW-2 OU landfills addressed in the RI/FS work plan. 
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1 Additional details on the problem definition and background are provided in Chapter 1.0 of the 
2 RI/FS work plan. 

3 A2.1.3 Project/Task Description 

4 Because of the complexity of the 200-SW-2 OU landfills, a phased characterization approach 
5 will be employed to aid in remedial action decision making. A preliminary investigation began 
6 in 2004 to perform a comprehensive review of existing documentation associated with the 
7 200-SW-l and 200-SW-2 OU waste sites. A large quantity ofrecords was compiled and 
8 reviewed, and a database was created to capture information that could be used to focus future 
9 field characterization activities . In 2005 , a collaborative negotiations process was held with the 

10 Tri -Parties (DOE, EPA, and Ecology). This process re-scoped the focus of the DQO to follow. 
11 The focus was changed to 22 waste sites in the 200-SW-2 OU. These waste sites were the 
12 original Bin 3A and Bin 3B sites and consisted of 21 landfills and one unplanned release. This 
13 DQO process (Phase I-A) focused on nonintrusive investigations of these waste sites, including 
14 geophysical, radiological, and organic vapor surveys. 

15 After Phase I-A field characterization activities were performed in mid-2006, a Phase I-B DQO 
16 process was performed to support development of this RI/FS work plan. The Phase 1-B DQO 
17 process focused on 24 landfills in the 200-SW-2 OU. An additional two landfills in the 
18 200-SW-l OU were included in the DQO, as well as this RI/FS work plan; however, it is 
19 proposed that these landfills be closed outside of the CERCLA process. They are included in 
20 this documentation for informational purposes only. A proposed regulatory path forward for 
21 closure of these landfills is presented in Chapter 5.0 of the RI/FS work plan. The Phase 1-B 
22 DQO and this SAP focuses on additional nonintrusive characterization, as well as intrusive 
23 characterization techniques. Additional DQO processes will be held fo llowing completion of the 
24 Phase I-B field characterization activities, as required. These potential future phase DQO . 
25 processes will further aid in characterizing the landfills and will focus on progressively more 
26 intrusive characterization techniques, as required. Information gathered from all phases will be 
27 used to support risk assessments, further refinement of the preliminary conceptual contaminant 
28 distribution models, and ultimately choosing a remedial action alternative. 

29 The overall 200-SW-l and 200-SW-2 OUs project description is to complete the RI/FS process 
30 and RCRA closure process for the 24 landfills in the 200-SW-2 OU, as well as closure of the 
31 landfills in the 200-SW-l OU using the RCRA closure process for the Nonradioactive 
32 Dangerous Waste Landfill and the closure requirements in WAC 173-304, "Minimum Functional 
33 Standards for Solid Waste Handling") for closure of solid waste landfills for the 600 Area 
34 Central Landfill. As identified in this RI/FS work plan, Chapter 4.0, a combination of intrusive 
35 data-collection techniques, such as direct-pushes, will be used to collect geophysical logging 
36 data. Nonintrusive activities, such as surface geophysical surveys, existing well logging, passive 
37 soil vapor surveys, and remote visual and radiological surveys of potentially empty caissons, will 
38 be used to augment and focus intrusive data collection activities in future phases of 
39 characterization. 
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1 This SAP lays out the plan to complete data-collection activities for Phase 1-B characterization. 
2 The data will be incorporated into an RI report to support Tri-Party Agreement major 
3 Milestone M-015-00C for completion of the Rl/FS processes for the Central Plateau OUs by 
4 December 31, 2011. Chapter 6.0 of the RI/FS work plan provides a schedule of the interim 
5 milestones for the OUs leading to the major milestone. 

6 A2.1.4 Quality Objectives and Criteria for 
7 Measurement Data 

8 The QA objective of this plan is to develop implementation guidance to data-collection activities 
9 that will provide data of known and appropriate quality. Data quality is assessed by data quality 

10 indicators, by evaluation against identified DQOs, and by evaluation against the work activities 
11 identified in the existing work plans, and this Rl/FS work plan and SAP. The applicable quality 
12 control (QC) guidelines and quantitative target limits for assessing data quality are dictated by 
13 the intended use of the data and the nature of the analytical method. Table A2-l identifies the 
14 COPCs. Normally, the COPCs and their respective preliminary action levels would be identified 
15 in support of establishing analytical requirements, including analytical method target limits, 
16 however, because of the nature of the sampling techniques being performed in Phase 1-B, 
17 preliminary action levels are not included in this SAP. Analytical performance requirements for 
18 the passive soil vapor surveys are included in Table A2-2, because these samplers are the only 
19 media to be sent to an analytical laboratory under this SAP. All other characterization 
20 techniques presented in this SAP are essentially field screening/logging techniques. The 
21 quantitative and qualitative data quality indicators also are described below. 

Table A2-1. List of Contaminants of Potential Concern. 

Chemical Constituents - Volatile Organics 

1, 1-dichloroethane (DCA) Carbon Tetrachloride 

1, 1-dichloroethene Chlorobenzene 

1, 1,1-trichloroethane (TCA) Chlorofonn 

1, 1 ,2-trichloroetbane Cis-1 ,2-dicbloroethylene 

1, 1,2 ,2-tetrachloroethane Dichloromethane (methylene chloride) 

1,2-dicblorobenzene Ethylbenzene 

1,2-dichloroethane (DCA) Naphthalene 

1,3-dichlorobenzene n-butyl Benzene 

2,4-dinitrotoluene Tetrachloroethylene (PCE) 

2-butanone (methyl ethyl ketone/MEK) Toluene 

2-hexanone (methyl isobutyl ketone (MIBK) Trans-1,2-dichloroethylene 

2-methylphenol (o-cresol) Trichloroethylene (TCE) 

4-methylphenol (p-cresol) Xylene 

Benzene Butanol 

22 
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Table A2-2. Analytical Performance Requirements. 

Analytical 
Collection Device & Method Target Detection Accuracy Precision 

Parameter Limit (%) (%) 
Laboratory Analysis 

Organic vapors 
(VOCs per Passive soil-gas (EMFLUX or GORE-SORBER)," 

IO ng/sample +/-25 70 - 130 manufacturers ' EPA Method 8260Bb 
specifications) 

•EMFLUX 1s a registered trademark of Beacon Environmental Services, Inc., Bel Air, Maryland. GORE-SORBER 1s a 
trademark of W. L. Gore and Associates, San Francisco, California. 

bEPA Method 8260B (utilizes gas chromatography/ mass spectrometry) is found in SW-846, Test Methods.for Evaluating 
Solid Waste: Physical/Chemical Methods, Third Edition; Final Update Ill-A. 

EPA = U.S. Environmental Protection Agency. 
ng = nanogram. 
VOC = volatil e organi c compound. 

1 A2.1.4.1 Development of Contaminants of Potential Concern and Preliminary Action 
2 Levels for Establishment of Analytical Requirements 

3 This section identifies the 200-SW-2 OU COPCs and identifies the process for development of 
4 their corresponding preliminary action levels in support of establishing appropriate analytical 
5 requirements. The analytical performance requirements for the passive soil vapor surveys, 
6 including target detection limits, are contained in Table A2-2 . 

7 A2.1.4.1.1 Development of Contaminants of Potential Concern 

8 The 200 Areas have been the center of activity for processing plutonium at the Hanford Site 
9 since the mid- l 940s. There are five general plant process groupings: (1) fuel processing, 

10 (2) plutonium isolation, (3) uranium recovery, (4) cesium/strontium recovery, and (5) waste 
11 storage/treatment. All of these plant processes generated solid waste that was disposed of in the 
12 200-SW-2 OU waste sites. In addition, the 200-SW-2 OU waste sites contain solid waste 
13 generated in the 100 and 300 Areas of the Hanford Site and at other, non-Hanford facilities . 

14 The set of organic COPCs that are likely to be present in the 200-SW-2 OU waste sites are based 
15 on the 200 Areas plant operations, as identified in various DQO documents for the 200 Areas 
16 OUs, including the 200-CW-l , 200-CS- l , 200-CW-5 , 200-LW-l , 200-LW-2, 200-MW-l , 
17 200-PW-l , 200-PW-2, 200-PW-4, 200-TW-l , and 200-TW-2 OUs. In general, the majority of 
18 the waste disposed to the 200-SW-2 OU waste sites consists of solid wastes in the form of 
19 construction and building debris; maintenance wastes; process equipment, materials, and wastes; 
20 and limited amounts of liquid wastes, generally stabilized. 

21 The original COPC list was screened, via the Phase 1-B DQO process, to eliminate contaminants 
22 that are not readily detectable via nonintrusive survey techniques. Nevertheless, these COPCs 
23 for the 200-SW-2 OU will be preserved and carried forward into the Phase II DQO process for 
24 further evaluation for applicability in future phase sampling. The COPC list for the nonintrusive 
25 passive organic vapor sampling described in this SAP is presented in Table A2-l . 
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1 A2.1.4.1.2 Development of Preliminary Action Levels 

2 Preliminary action levels represent regulatory- or risk-based soil concentrations of 
3 nonradionuclide or radioactive constituents that are considered protective of human health, 
4 ecological receptors, and groundwater and could be used by the RI/FS process to meet remedial 
5 action objectives. Identification of preliminary action levels is not included in this SAP, because 
6 this SAP focuses on reconnaissance-level characterization techniques. These action levels will 
7 be developed during revision of this SAP, following the Phase 1-B DQO process. 

8 A2.1.4.2 Quantitative Analytical Parameters 

9 The quantitative analytical parameters of precision and accuracy as described in the following 
10 sections will apply to analytical data analysis. 

11 A2.1.4.2.1 Accuracy 

12 Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of 
13 . chemical test results is assessed through several standard methods. These methods include 
14 calibrating measurement systems using standards of known concentration ( calibration); 
15 analyzing solutions known to contain no analytes of interest to verify that the sample processing 
16 and preparation process do not affect the measurement (blank analyses); routinely analyzing 
17 samples containing known concentrations of analyte(s) of interest (laboratory control sample 
18 analysis) ; and, spiking samples with known standards and establishing the average recovery 
19 (matrix spike analysis) . Validity of calibrations is evaluated by comparing results from the 
20 measurement of a standard to known values and/or by generating in-house statistical limits based 
21 on three standard deviations(+/- 3 SD). Table A2-2 list the accuracy requirements for fixed 
22 laboratory analyses for the passive soil vapor surveys. 

23 An additional element of the accuracy objective is measurement method sensitivity, frequently 
24 described by the minimum detectable concentration, also referred to as the detection limit. The 
25 detection limit reflects the smallest concentration of an analyte that can be reliably measured in a 
26 sample and must be established to provide data at concentrations low enough for comparison 
27 against remedial action levels and remediation goals established during the RI/FS planning 
28 process. Detection limits are functions of the analytical method used to provide the data and the 
29 quantity of the sample available for analyses. Detection limits identified for the analytes for the 
30 passive soil vapor surveys are listed in Table A2-2 (see Target Detection Limit column in the 
31 table). The preliminary action levels are estimates of potential cleanup levels and are used in this 
32 SAP to ensure that detection limits are established to provide laboratory data at low enough 
33 concentrations to assess potential action limits during the feasibility study, where potential 
34 applicable or relevant and appropriate requirements are identified. Required detection limits 
35 generally are lower than the preliminary action levels so that any nondetect laboratory results can 
36 be used to demonstrate that the field concentrations do not, in fact, exceed target action levels. 
37 The detection limits presented in the tables are typical for clean media and trace-level analysis 
38 and should be achievable by a laboratory in the absence of interferences. A laboratory analyzing 
39 samples displaying more than trace level contamination may not be able to achieve these 
40 detection limits. 
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1 The general objective for detection limits is to establish a minimum detectable concentration that 
2 is below the action level to prevent generation of inconclusive data. However, because the 
3 passive soil vapor surveys are being used as a general indicator of the presence of organic vapors 
4 in the soil, preliminary action levels will not be established in this SAP. 

5 The accuracy of radiation detection instrumentation planned for use during execution of this SAP 
6 (i.e. , spectral gamma) is+/- 20% with a target detection limit of 1 pCi/g (based on Cs-137 
7 concentration in surface soil). 

8 Geophysical methods planned for use in executing this SAP (i.e., ground-penetrating radar 
9 [GPR] , electromagnetic induction [EMI], total magnetic field [TMF]) record accurate and 

10 precise quantitative measurements when used in accordance with manufacturer' s 
11 recommendations and procedures. However, subjective interpretations of data by properly 
12 qualified and trained professionals (i.e. , geologists/geophysicists) are required. Accuracies 
13 within +/- 0.1 % of full-scale measurements and+/- 1 m of actual location are typical. 

14 A2.1.4.2.2 Precision 

15 Precision is a measure of the data spread when more than one measurement has been taken on 
16 the same sample. Precision is assessed through analysis of multiple aliquots of the same sample 
17 in the laboratory (laboratory replicate analysis), through analysis of split samples prepared in the 
18 field and submitted to the laboratory as separate samples (field duplicate analysis), and through 
19 assessment of multiple analyses of laboratory control samples. Precision typically is expressed 
20 as the relative percent difference for duplicate measurements. Analytical precision requirements 
21 for passive soil vapor surveys are listed in Table A2-2. These are typical precision levels that a 
22 laboratory should be able to achieve on project samples. Inability to achieve the precision 
23 requirements is an indicator that there is a problem with the sampling process, analytical system, 
24 or sample matrix and requires further investigation. 

25 The precision of radiation detection instrumentation planned for use during execution of this 
26 SAP is 10 percent. The precision of geophysical methods planned for use in executing this SAP, 
27 like accuracy, is good when instrument operation is in accordance with manufacturer' s 
28 recommendations and procedures. 

29 A2.1.4.2.3 Completeness 

30 Completeness is a measure of the amount of valid data needed to be obtained from a 
31 measurement system. This parameter compares the number of valid measurements completed to 
32 the minimum number of samples to be collected and analyzed to establish description/ 
33 measurement of the system at a minimum confidence with those established by the project's 
34 quality criteria (DQOs or performance/acceptance criteria). 

35 For this RI activity, the overall objective for completeness will not be established, because the 
36 techniques used for characterization in this phase are reconnaissance-level surveys that will be 
37 used to focus future phase intrusive characterization activities. 
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1 A2.1.4.3 Qualitative Analytical Parameters 

2 Qualitative analytical parameters identified in this section include representativeness and 
3 comparability. These parameters are described below. 

4 A2.1.4.3.1 Representativeness 

5 Representativeness refers to the degree to which a data set actually describes a sample of a 
6 population ( e.g., the information presented by the data set can be extrapolated to describe the 
7 overall site or system). The measurements of a data set must be evaluated to determine whether 
8 the data are collected in such a manner that they represent the environment or condition being 
9 measured or studied (i.e., the actual concentration and distribution of the radiological 

10 constituents in the matrix sampled). Representativeness should be assessed on a gross (i.e., site 
11 or system) level and on an individual measurement level to ensure that the data user understands 
12 how the data set can be used to describe the target system. Sampling plan design, sampling 
13 techniques, and sample handling protocols ( e.g. , storage, preservation, transportation) have been 
14 developed and are discussed in subsequent sections of this document. Representativeness of the 
15 data set will be evaluated during the data quality assessment (DQA). The DQA process is 
16 described in Section A2.4.3. 

17 A2.1.4.3.2 Comparability 

18 Comparability is an expressed measure of confidence that one data set can be compared to 
19 previous and subsequent measurements and so can be combined for purposes of decision 
20 making. This parameter compares sample collection and handling methods, sample preparation 
21 and analytical procedures, holding times, stability issues, and QA protocols. Data comparability 
22 will be maintained using standard procedures, consistent methods, and consistent units . 
23 Table A2-2 lists applicable fixed-laboratory methods for analytes and target detection limits . 

24 A2.1.5 Special Training/Certification Requirements 

25 A graded approach is used to ensure that workers receive a level of training that is commensurate 
26 with their responsibilities and that complies with applicable DOE orders and government 
27 regulations. The Field Team Lead, in coordination with line management, ensures that all field 
28 personnel meet all special training requirements. 

29 Typical training requirements or qualifications have been instituted by the primary contractor 
30 management team to meet training requirements imposed by the Project Hanford Management 
31 Contract (DE-AC06-96RL13200, Contract Between the U S. Department of Energy, Richland 
32 Operations Office, and Fluor Hanford, Inc.), regulations, DOE orders, DOE contractor 
33 requirements documents, American National Standards Institute/American Society of 
34 Mechanical Engineers, Washington Administrative Code, etc. For example, the environmental, 
35 safety, and health training program provides workers with the knowledge and skills necessary to 
36 safely execute assigned duties. 

A2-10 



DOE/RL-2004-60 DRAFT B 

1 Field personnel typically will have completed the following training before starting work: 

2 • Occupational Safety and Health Administration 40-hour hazardous waste worker training 
3 and supervised 24-hour hazardous waste-site experience 

4 • 8-hour hazardous waste worker refresher training (as required) 

5 • Hanford General Employee Training (HGET) 

6 • Radiological worker training. 

7 Project specific training includes the following. 

8 • Training requirements or qualifications needed by sampling personnel will be in 
9 accordance with QA requirements. 

10 • Training requirements or qualifications required by sampling personnel will be in 
11 the statements of work for subcontracted services . 

12 - Project personnel deploying passive soil-gas sampling devices will receive training in 
13 accordance with manufacturer ' s recommendations and procedures for proper use of 
14 the equipment. At a minimum, procedures for equipment use will be "required 
15 reading" with documentation of completion in project files . 

16 - Geophysical methods (GPR, EMI, TMF, borehole logging) will be subcontracted 
17 work. Subcontractors will be required to operate equipment in accordance with 
18 manufacturer ' s recommendations and procedures, using or under the supervision of 
19 properly trained and qualified geologists or geophysicists. Documentation of 
20 training, qualifications, or other certifications will be maintained in the project files. 

21 - Direct-push activities will be subcontracted work. Subcontractors will be required to 
22 operate equipment in accordance with manufacturer 's recommendations and 
23 procedures using properly trained and qualified personnel. Documentation of 
24 training, qualifications, or other certifications will be maintained in the project file. 

25 • Qualification requirements for radiological control technicians are established by the 
26 Radiation Protection Program; radiological control technicians assigned to these activities 
27 will be qualified through the prescribed training program and will undergo ongoing 
28 training and qualification activities . 

29 Project-specific safety training, geared specifically to the project and the day's activity, will be 
30 provided. Pre-job briefings will be performed to evaluate an activity and its hazards by 
31 considering many factors including the following: 

32 • Objective of the activities 
33 • Individual tasks to be performed 
34 • Hazards associated with the planned tasks 
35 • Controls applied to mitigate the hazards 
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1 • The environment in which the job will be performed 
2 • The facility where the job will be performed 
3 • The equipment and material required 
4 • Review of Materials Safety Data Sheets, as applicable 
5 • The safety procedures applicable to the job 
6 • The training requirements for individuals assigned to perform the work 
7 • The level of management control 
8 • The proximity of emergency contacts. 

9 Training records are recorded for each individual in an electronic training record database. The 
10 Fluor Hanford training organization maintains the training records system. Line management 
11 will confirm that an individual employee's training is appropriate and up-to-date before 
12 performing any fieldwork. 

13 A2.1.6 Documentation and Records 

14 The Waste Site Remediation Task Lead is responsible for ensuring that the current version of the 
15 SAP is being used and for providing any updates to field personnel. Version control is 
16 maintained by the administrative document control process. Minor changes to the FSP, such as 
17 sample location changes, may be made in the field by the Waste Site Remediation Field Project 
18 Manager and Task Lead. Significant changes to the FSP that affect the DQOs will be reviewed 
19 and approved by RL and Ecology before implementation; this approval may be through actual 
20 revision of this RI/FS work plan and/or SAP documents or may be documented through Unit 
21 Manager Meeting minutes under the Tri-Party Agreement. Performance of additional field 
22 activities (collection of more samples or additional locations) based on the results of the field 
23 activities will not require approval. The Waste Site Remediation Task Lead and Field Project 
24 Manager are responsible for ensuring that the field instructions are maintained up to date and 
25 aligned with any revisions to the SAP. As appropriate, the document revision process will 
26 follow the requirements set forth in Section 9.3 of the Hanford Federal Facility Agreement and 
27 Consent Order Action Plan (Ecology et al. , 1989b). 

28 The project file will include the following, as appropriate: 

29 • Field logbooks or operational records 
30 • Global Positioning System data 
31 • Chain-of-custody forms 
32 • Sample receipt records 
33 • Inspection or assessment reports and corrective action reports 
34 • Interim progress reports 
35 • Final reports. 

36 The Waste Site Remediation Task Lead is responsible for ensuring that the data file is properly 
37 maintained. The project files will contain the records or references to their storage locations. 
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1 The laboratory is responsible for maintaining and having available upon request: 

2 • Analytical logbooks 
3 • Raw data and QC sample records 
4 • Standard reference material and/or proficiency test sample data 
5 • Instrument calibration information. 

6 Records may be stored in either electronic or hard copy format. Documentation and records, 
7 regardless of medium or format, are controlled in accordance with internal work requirements 
8 and processes that ensure accuracy and retrievability of stored records . Records required by the 
9 Tri-Party Agreement will be managed in accordance with the requirements of the Agreement. 

10 A2.2 MEASUREMENT/DATA ACQUISITION 

11 This section presents the requirements for sampling methods, sample handling and custody, 
12 analytical methods, and field and laboratory QC. Instrument calibration, maintenance supply 
13 inspection, and data management requirements also are addressed. 

14 A2.2.1 Sampling Process Design 

15 The sampling process design describes the data-collection design for the project, including types 
16 and numbers of samples required, sampling locations and frequency, sample matrices, and the 
17 rationale for the design. The sample design focuses on the following: 

18 • Further investigation of areas showing elevated levels of organic vapors detected during 
19 Phase I-A characterization activities 

20 • Investigation using passive organic vapor surveys of areas showing a strong metallic 
21 signature detected during Phase I-A geophysical surveys 

22 • Investigation ofremaining landfills using surface geophysical techniques (13 of the 
23 24 landfills were surveyed during Phase I-A activities) 

24 • Radiological and remote visual inspection of caissons that are believed to be 
25 empty/unused to verify the absence of waste 

26 • Visual inspections and potential geophysical surveys of unused areas of TSO unit 
27 landfills to support administrative closure of these areas 

28 • Direct-pushes into landfills (between trenches) to determine stratigraphy, moisture 
29 content, and radiological conditions 

30 • Logging (i.e. , moisture, radiological, geophysical) of existing monitoring wells near the 
31 200-SW-2 OU landfills. 

~2 This SAP is aimed at collecting data to focus future intrusive characterization, provide a better 
33 understanding of the geology beneath the landfills, refine the preliminary conceptual 
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1 contaminant distribution models, and ultimately support the RVFS process. Therefore, the 
2 sampling design for activities conducted under this SAP is mainly a focused ( or judgmental) 
3 strategy aimed at targeted locations. The focused sampling is a result of having existing 
4 historical knowledge of contaminants from site-specific information. These data include 
5 construction information, burial records, contaminant inventories, information from similar sites, 
6 geophysical logging within or near sites, passive soil vapor surveys, and/or surface geophysical 
7 surveys ( additional details on sampling are provided in Section A3 .1 ). 

8 Additional sampling is anticipated following the record of decision to collect confirmatory, 
9 design, and verification samples at sites as needed. Post-record of decision sampling needs will 

10 be identified through a series of DQO processes as described in Chapter 5. 0 of the RI/FS work 
11 plan. 

12 A2.2.2 Sampling Methods 

13 This SAP provides information on a variety of nonintrusive sampling methods that may be used 
14 during Phase 1-B characterization. Data-collection methods include passive soil vapor surveys, 
15 direct-push geophysical logging, surface geophysical surveys, radiological screening, and other 
16 methods as warranted by the data needs. Nonintrusive data-collection techniques will be used to 
17 augment the existing data and to focus future phase intrusive characterization activities. The 
18 resulting data will aid in evaluating the nature and extent of contamination during the RVFS 
19 process. Details of sample and data-collection methods included in this SAP are provided in 
20 Section A3 .1. 

21 A2.2.2.1 Decontamination of Sampling Equipment 

22 To prevent contamination of the samples, care should be taken to use clean equipment for each 
23 sampling activity. In general, disposable sampling equipment will be used where appropriate. 

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

26 • Improperly storing or transporting sampling equipment and sample containers 

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

29 • Handling bottles or equipment with dirty hands or gloves 

30 • Improperly decontaminating equipment before sampling or between sampling events. 

31 A2.2.3 Sample Handling and Custody Requirements 

32 All field-sample handling, shipping, and custody requirements will be consistent with established 
33 procedures. The radiological control technician will measure the contamination levels and dose 
34 rates associated with the sample containers. This information, along with other data, will be used 
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1 to select proper packaging, marking, labeling, and shipping paperwork and to verify that the 
2 sample can be received by the analytical laboratory in accordance with the laboratory 's 
3 acceptance criteria. Preliminary container types and volumes are identified in Table A2-3. 
4 The final types and volumes will be indicated on the Sampling Authorization Fonn prepared by 
5 Sample and Data Management; however, field changes can be made if necessary. 
6 Field-determined radiological properties of the sample also may affect the container size. Each 
7 sample container will be labeled with the following information, using a waterproof marker on 
8 finnly affixed, water-resistant labels: 

9 • Sampling Authorization Form 
10 • HEIS number 
11 • Sample collection date/time 
12 • Name of person collecting the sample 
13 • Analysis required 
14 • Preservation method (if applicable). 

Table A2-3 . Vapor Sample Preservation, Container, and Holding Time Guidelines 
fi F ld S or 1e creenmg. 

EMFLUX or GORE-SORBER Packing 
Analytes 

Analytical 
Matrix Sampler* Preservation Require-

Holding 
Priority Time 

Number Volume ments 

Volatile Organic Compounds 

Volatile 
293 (see Tables 

As prescribed 
Ambient 

A3- l and A3-2 temperature, at or 14-28 
orgamc 1 Vapor 

for 
by the 

near atmospheric 
NIA 

days 
compounds manufac turer 

coordinates) pressure 

*EMFLUX is a registered trademark of Beacon Environmental Services, Inc. , Bel Air, Maryland. GORE-SORBER is a 
trademark ofW. L. Gore and Assoc iates, San Francisco, California. 

NIA = not applicable. 

15 Sample transportation will be in compliance with the applicable regulations for packaging, 
16 marking, labeling, and shipping hazardous materials, hazardous substances, and hazardous waste 
17 that are mandated by the U.S. Department of Transportation (49 CFR 171-177, "Transportation," 
18 Chapter 1, "Research and Special Programs Administration, Department of Transportation," 
19 Part 171 , "General Information, Regulations, and Definitions," through Part 177, "Carriage By 
20 Public Highway") in association with the International Air Transportation Authority, DOE 
21 requirements, and applicable program-specific implementing procedures. 

22 Sample custody during laboratory analysis is addressed in the applicable laboratory standard 
23 operating procedures. Laboratory custody procedures will ensure that sample integrity and 
24 identification are maintained throughout the analytical process. Storage of samples at the 
25 laboratory will be consistent with laboratory instructions prepared by Sample and Data 
26 Management. 

27 The Fluor Hanford Sample Data Tracking database will be used to track the samples from the 
28 point of collection to through the laboratory analysis process. The HEIS database is the 
29 repository for the laboratory analytical results. The HEIS sample numbers will be issued to the 
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1 sampling organization for the project. Each radiological, nonradiological, and physical 
2 properties sample will be identified and labeled with a unique HEIS sample number. The sample 
3 location, depth, and corresponding HEIS numbers will be documented in the sampler's field 
4 logbook. All field-sample handling, shipping, and custody requirements will be consistent with 
5 established procedures. 

6 A2.2.3.1 Sample Preservation, Containers, and Holding Times 

7 Sample preservation, container, and holding-time requirements will be indicated on Chain of 
8 Custody/Sample Analysis Request forms in accordance with internal work processes and 
9 requirements and the specific analytical method prepared for specific sample events. The sample 

10 preservation, container, and holding time requirements for the analyses to be performed are 
11 summarized in Table A2-3. 

12 A2.2.4 Analytical Methods Requirements 

13 Analytical parameters and methods are listed in Table A2-2 . These analytical methods are 
14 implemented in accordance with the laboratory 's QA plan and the requirements of this QAPjP. 
15 The Project Hanford Management Contractor conducts oversight of offsite analytical laboratories 
16 to qualify them for performing Hanford Site analytical work. This section only applies to the 
17 analysis of passive organic vapor samplers, because these are the only sample media to be 
18 analyzed at a laboratory under Phase I-B. 

19 Deviations from the analytical methods noted in Table A2-2 must be approved by the Waste Site 
20 Remediation Task Lead. If the laboratory uses a nonstandard or unapproved method, the 
21 laboratory must provide method validation data to confirm that the method is adequate for the 
22 intended use of the data. This includes information such as determination of detection limits, 
23 quantitation limits, typical recoveries, and analytical precision and bias. 

24 Laboratories providing analytical services in support of this SAP will have in place a corrective 
25 action program that addresses analytical system failures and documents the effectiveness of any 
26 corrective actions. Errors reported by the laboratories are reported to the Sample and Data 
27 Management Project Coordinator, who is responsible to document analytical errors and to 
28 establish the resolution in coordination with the Waste Site Remediation Task Lead. 

29 Communications with the laboratory will be managed by the Sample and Data Management 
30 organization. Sample and Data Management will be responsible for communicating status, 
31 issues, corrective actions, and other pertinent laboratory information to the Waste Site 
32 Remediation Task Lead and the Waste Site Remediation Manager. 

33 A2.2.5 Quality Control Requirements 

34 The QC procedures must be followed in the field and laboratory to ensure that reliable data are 
35 obtained. Field QC samples will be collected to evaluate the potential for cross-contamination 
36 and to provide information pertinent to field variability. Field QC for sampling will require the 
37 collection of field replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory 
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1 QC samples estimate the precision and bias of the analytical data. QC sampling is described 
2 here in general terms; actual QC samples and the required frequency for collection are described 
3 in the following sections. 

4 The collection of QC samples for onsite measurements is only applicable to passive organic 
5 vapor sampling. Field-screening instrumentation (i.e., radiological instrumentation, logging 
6 equipment) will be calibrated and controlled as discussed in Sections A2.2.6 and A2.2.7, as 
7 applicable. 

8 The laboratory method blanks, laboratory control sample/blank spike, and matrix spike are 
9 defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical 

10 Methods, Third Edition; Final Update 111-B, and will be run at the frequency specified in 
11 that reference. 

12 To ensure sample and data usability, the sampling associated with this SAP will be performed in 
13 accordance with established sampling practices, procedures, and requirements pertaining to 
14 sample collection, collection equipment, and sample handling. The Field Team Lead and the 
15 Waste Site Remediation Task Lead are responsible for ensuring that all field procedures are 
16 followed completely and that field-sampling personnel are adequately trained to perform 
17 sampling activities under this SAP. The Waste Site Remediation Lead, or the Field Team Lead 
18 at the discretion of the Waste Site Remediation Task Lead, must document all deviations from 
19 procedures or other problems pertaining to sample collection, chain of custody, COPCs, sample 
20 transport, or noncompliant monitoring. As appropriate, such deviations or problems will be 
21 documented in the field logbook or on nonconformance report forms in accordance with internal 
22 corrective-action procedures. The Waste Site Remediation Lead, or the Field Team Lead at the 
23 discretion of the Waste Site Remediation Task Lead, will be responsible for communicating field 
24 corrective-action requirements and for ensuring that immediate corrective actions are applied to 
25 field activities. 

26 A2.2.5.1 Field Duplicates 

27 Field duplicates are independent samples collected as close as possible to the same point in space 
28 and time, taken from the same source, stored in separate containers, and analyzed independently. 

29 Field duplicates normally are collected from a minimum frequency of 5 percent of the total 
30 collected samples, or a minimum of one field duplicate for each landfill. The duplicate samples 
31 will be sent to the primary laboratory in the same manner that the routine site samples are sent. 
32 The field duplicates will be analyzed for all of the analytes listed in Table A2-1. 

33 A2.2.5.2 Field Splits 

34 Field splits of passive soil vapor samples are not considered necessary to be collected under 
35 this SAP. 

36 A2.2.5.3 Equipment Rinsate Blanks 

37 The use of equipment rinsate blanks is not applicable under this SAP. 
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1 A2.2.5.4 Field Blanks 

2 Field blanks for passive soil vapor samples are not applicable to be collected under this SAP. 

3 A2.2.5.5 Field Duplicates 

4 For soil-vapor samples collected in EMFLUX I or GORE-SORBER 2 samplers, duplicates are 
5 defined as independent samples collected as close as possible to the same point in space and 
6 time, taken from the same source, stored in separate containers, and analyzed independently 
7 (i .e., not homogenized). A minimum of one duplicate sample will be collected during soil-vapor 
8 sampling of each landfill. 

9 A2.2.6 Instrument/Equipment Testing, Inspection, 
10 and Maintenance Requirements 

11 Measurement and testing equipment used in the field or in the laboratory that directly affects the 
12 quality of analytical data will be subject to preventive maintenance measures to ensure 
13 minimization of measurement system downtime. Laboratories and onsite measurement 
14 organizations must maintain and calibrate their equipment. Maintenance requirements ( such as 
15 parts lists and documentation of routine maintenance) will be included in the individual 
16 laboratory and the onsite organization QA plan or operating procedures (as appropriate). 
17 Calibration oflaboratory instruments will be performed in a manner consistent with SW-846 or 
18 with auditable DOE Hanford Site and contractual requirements. Consumables, supplies, and 
19 reagents will be reviewed in accordance with SW-846 requirements and will be appropriate for 
20 their use. 

21 A2.2.7 Instrument Calibration and Frequency 

22 All onsite environmental instruments are calibrated in accordance with the manufacturer 's 
23 operating instructions, internal work requirements and processes, and/or work packages that 
24 provide direction for equipment calibration or verification of accuracy by analytical methods. 
25 The results from all instrument calibration activities are recorded in logbooks and/or 
26 work packages. 

27 Field instrumentation, calibration, and QA checks will be performed in accordance with the 
28 following. 

29 • Calibration of radiological field instruments on the Hanford Site is performed under 
30 contract by Pacific Northwest National Laboratory, as specified in their program 
31 documentation. 

1 EMFLUX is a registered trademark ofBEACO Environmental Services, lnc. , Bel Air, Maryland. 

2 GORE-SORBER is a registered trademark ofW. L. Gore and Associates, San Francisco, California. 
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1 • Daily calibration checks will be performed and documented for each instrument used to 
2 characterize areas that are under investigation. These checks will be made on standard 
3 materials that are sufficiently like the matrix under consideration that direct comparison 
4 of data can be made. Analysis times will be sufficient to establish detection efficiency 
5 and resolution. 

6 Analytical laboratory instruments and measuring equipment are calibrated in accordance with the 
7 laboratories ' QA plan. 

8 Calibration is conducted with equipment or standards with known valid relationships to 
9 nationally recognized performance standards. Field equipment used in this data-collection 

10 activity that requires calibration will be listed in the fieldwork package. Such equipment is 
11 uniquely identified and calibrated in accordance with the equipment-specific calibration 
12 procedure, including the program for maintaining calibration records traceable to the uniquely 
13 identified piece of equipment. The results from all instrument calibration activities are recorded 
14 in logbooks and/or work packages. 

15 A2.2.8 Inspection/Acceptance Requirements for 
16 Supplies and Consumables 

17 Supplies and consumables procured by Fluor Hanford that are used in support of sampling and 
18 analysis activities are procured in accordance with internal work requirements and processes that 
19 describe the Project Hanford Management Contractor acquisition system. The procurement 
20 process ensures that purchased items and services comply with applicable procurement 
21 specifications, thereby ensuring that structures, systems, and components, or other items and 
22 services procured/acquired for Fluor Hanford, meet the specific technical and quality 
23 requirements. Supplies and consumables are appropriately issued to the field and then checked 
24 and accepted before use. 

25 Supplies and consumables procured by the analytical laboratories are procured, checked, and 
26 used in accordance with their QA plans. 

27 A2.2.9 Data Acquisition Requirements for Nondirect 
28 Measurements 

29 Nondirect measurements include data obtained from sources such as computer databases, 
30 programs, literature files , and historical databases. Nondirect measurements (e.g. , historical 
31 records and reports) were used extensively in identification of data needs and DQOs for this RI. 
32 Nondirect measurements are not planned to be acquired as a portion of the data-collection 
33 activity under this SAP. However, any incidental nondirect measurement used as data acquired 
34 during this SAP activity (e .g., weather data from other sources) and used in decision making will 
35 be documented. 

A2-19 



DOE/RL-2004-60 DRAFT B 

1 A2.2.10 Data Management 

2 Analytical data resulting from the implementation of this QAPjP will be managed and stored in 
3 accordance with the applicable programmatic requirements governing data management 
4 procedures, as well as with SGW-35016, Information and Data Management Plan for the 200-
5 SW-2 Operable Unit. Electronic data access, when appropriate, will be via a database ( e.g. , 
6 HEIS or a project-specific database). Where electronic data are not available, hard copies will be 
7 provided in accordance with Section 9.6 of the Tri-Party Agreement (Ecology et al. , 1989a). 

8 Planning for sample collection and analysis will be in accordance with the programmatic 
9 requirements governing fixed-laboratory sample collection activities, as discussed in the sample 

10 team's procedures. In the event that specific procedures do not exist for a particular work 
11 evolution, or it is determined that additional guidance to complete certain tasks is needed, a work 
12 package will be developed to adequately control the activities, as appropriate. Examples of the 
13 sample team's requirements include activities associated with the following: 

14 • Chain of custody/sample analysis requests 
15 • Project and sample identification for sampling services 
16 • Control of certificates of analysis 
17 • Logbooks and checklists 
18 • Sample packaging and shipping. 

19 Approved work control packages and procedures will be used to document field activities, 
20 including radiological measurements, when this SAP is implemented. All field activities will be 
21 recorded in field logbooks or appropriate forms invoked by procedure. Examples of the types of 
22 documentation for field radiological data include the following: 

23 • Instructions regarding the minimum requirements for documenting radiological controls 
24 information in accordance with 10 CFR 835, "Occupational Radiation Protection" 

25 • Instructions for managing the identification, creation, review, approval, storage, transfer, 
26 and retrieval of primary contractor radiological records 

27 • The minimum standards and practices necessary for preparing, performing, and retaining 
28 radiological-related records 

29 • The indoctrination of personnel on the development and implementation of sample plans 

30 • The requirements associated with preparing and transporting regulated material 

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

34 Errors are reported to the Fluor Hanford Office of Sample and Data Management on a routine 
35 basis. Laboratory errors are reported to the Sample Management Project Coordinator, who 
36 initiates a Sample Disposition Record in accordance with Project Hanford Management 
37 Contractor procedures. This process is used to document analytical errors and to establish their 
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1 resolution with the Waste Site Remediation Task Lead. The Sample Management Project 
2 Coordinator provides the Sample Disposition Record to the Task Lead for review and signature. 
3 The Sample Disposition Records become a permanent part of the analytical data package for 
4 future reference and for records management. 

5 A2.3 ASSESSMENT/OVERSIGHT 

6 This section identifies the activities for assessing project and associated QA and QC activities for 
7 compliance with QAPjP requirements . 

8 A2.3.1 Assessments and Response Actions 

9 The Project Hanford Management Contractor management, regulatory compliance, quality, 
10 and/or health and safety organizations may conduct random surveillances and assessments to 
11 verify compliance with the requirements outlined in this SAP, project work packages, the project 
12 quality management plan, procedures, and regulatory requirements . Project-specific 
13 management assessments will be conducted on an annual basis for activities conducted under 
14 this Rl/FS work plan and SAP. Field supervision will also perform assessments via documented 
15 pre-job readiness meetings, and routine oversight of field activities. Other assessments may be 
16 conducted on a random or as-needed basis. Data obtained under this SAP will undergo DQA in 
17 accordance with Section A2.4.3. No validation will be performed for radiological survey data or 
18 geophysical survey data. Although no validation will be performed for radiological and 
19 geophysical survey data, the surveys will be conducted by trained personnel, in accordance with 
20 approved procedures, using properly calibrated equipment. 

21 If circumstances should arise in the field that would dictate the need for additional assessment 
22 activities, these activities would be performed and recorded in accordance with approved 
23 procedures. Deficiencies identified by these assessments will be reported in accordance with 
24 existing programmatic requirements. The project's line management chain coordinates the 
25 corrective actions/deficiencies in accordance with the Project Hanford Management Contractor 
26 Quality Assurance Program, the Corrective Management Action Program, and associated 
27 approved procedures that implement these programs. 

28 Oversight activities in the analytical laboratories, including corrective action management, are 
29 conducted in accordance with the laboratories' QA plans. To ensure that laboratory QA 
30 requirements are met, Project Hanford Management Contractor personnel conduct periodic 
31 oversight activities for offsite analytical laboratories in accordance with Hanford Site QA 
32 program requirements to qualify them for performing Hanford Site analytical work. 

33 A2.3.2 Reports to Management 

34 Reports to management on data quality issues will be made if and when these issues are 
35 identified by self-assessments or other types of assessments. Errors reported by the laboratories 
36 are communicated to the Field Team Lead, who initiates a sample disposition record in 
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1 accordance with primary contractor procedures. This process is used to document analytical 
2 errors and to establish resolution with the Waste Site Remediation Task Lead. 

3 DQA reports will be prepared to evaluate whether the type, quality, and quantity of the data that 
4 were collected meet the quality objectives described in the DQO. 

5 A2.4 DATA VALIDATION AND USABILITY 

6 Data validation and usability activities occur after the data-collection phase of the project is 
7 completed. Implementation of these elements determines whether the data conform to the 
8 specified criteria, thus satisfying the project objectives. 

9 A2.4.1 Data Review, Validation, and Verification 

10 Data will be reviewed, and data verification and validation will be performed on analytical data 
11 sets. Only the passive organic vapor samplers will result in analytical data. All other 
12 characterization activities involve qualitative reconnaissance-level surveys that will not require 
13 data verification and verification. These activities confirm that sampling and chain-of-custody 
14 documentation is complete and sample numbers can be tied to the specific sampling location 
15 described in Section A2.2, that samples were analyzed within required holding times identified 
16 in Table A2-3, and that sample analyses met the data quality requirements specified in 
17 this QAPjP. 

18 Data verification will be performed on analytical data sets to ensure and document that the 
19 reported results reflect what was actually done. The criteria for verification include, but are not 
20 limited to, review for completeness (i.e. , all samples were analyzed as requested), use of the 
21 correct analytical method/procedure, transcription errors, correct application of dilution factors, 
22 appropriate reporting of dry weight versus wet weight, and correct application of conversion 
23 factors. Laboratory personnel may perform data verification. 

24 Data validation will be performed on analytical data sets to ensure that the data quality goals 
25 established during the planning phase have been achieved. As recommended in EPA guidance 
26 (Bleyler 1988a, Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
27 Analyses; Bleyler 1988b, Laboratory Data Validation Functional Guidelines for Evaluating 
28 Organics Analyses), the criteria for data validation are based on a graded approach. Fluor 
29 Hanford has defined five levels of validation, A - E. Level A is the lowest level and is the same 
30 as verification. Level Eis a 100 percent review of all data ( e.g., calibration data; calculations of 
31 representative samples from the dataset). Validation will be performed to Level C. 

32 Level C validation includes a review of the QC data and specifically requires verification of 
33 deliverables and requested versus reported analyses and qualification of the results based on 
34 analytical holding times; method blank results; matrix spike/matrix spike duplicate; surrogate 
35 recoveries; duplicates; and analytical method blanks. Level C validation will be performed for 
36 up to 5 percent of the data by matrix and analyte group. Analyte group refers to categories, such 
37 as radionuclides, volatile chemicals, semivolatiles, polychlorinated biphenyls, metals, and 
38 amons. The goal is to cover the various analyte groups and matrices during the validation. 
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1 No validation of physical data and/or field-screening results will be performed. However, field 
2 QA/QC (Section A2.2) will be reviewed to ensure that the data are useable. 

3 A2.4.2 Validation and Verification Methods 

4 Validation activities will be based on EPA functional guidelines (Bleyler 1988a; Bleyler 1988b). 
5 Data validation may be performed by the analytical laboratory, Sample and Data Management, 
6 and/or by a party independent of both the data collector and the data user. Only the passive 
7 organic vapor samplers will result in analytical data. However, since the passive organic vapor 
8 sampling results are used primarily for screening purposes, validation and verification is not 
9 warranted. Validation and verification may be applicable for future/follow-on sampling. All 

10 other characterization activities involve qualitative reconnaissance-level surveys that will not 
11 require data verification and verification. 

12 When outliers or questionable results are identified, additional data validation will be performed. 
13 The additional validation will be performed for up to 5 percent of the statistical outliers and/or 
14 questionable data. The additional validation will begin with Level C and may increase to 
15 Levels D and E as needed to ensure that the data are usable. Note that Level C validation is a 
16 review of the QC data, while Levels D and E include review of calibration data and calculations 
17 of representative samples from the dataset. Data validation will be documented in data 
18 validation reports, which will be provided to the Sample and Data Management organization and 
19 in the DQA report (see Section A2.4.3). The Sample and Data Management organization is 
20 responsible for distributing the data validation report to the Waste Site Remediation Task Lead 
21 and to others as necessary. The determination of data usability will be documented in the DQA. 

22 A2.4.3 Reconciliation with User Requirements 

23 Following data verification and validation, the data need to be evaluated to determine if they 
24 answer the original questions asked (e.g. , DQOs). The DQA process compares completed 
25 field-sampling activities to those proposed in corresponding sampling documents and provides 
26 an evaluation of the resulting data. Only the passive organic vapor samplers will result in 
27 analytical data. All other characterization activities involve qualitative reconnaissance-level 
28 surveys that will not require data verification and verification. The purpose of the data 
29 evaluation is to determine if quantitative data are of the correct type and are of adequate quality 
30 and quantity to meet the project DQOs. The Waste Site Remediation Task Lead is responsible 
31 for ensuring that a DQA is performed. The results of the DQA will be reported to the Waste Site 
32 Remediation Task Lead and will be used in interpreting the data and determining if the 
33 objectives of this activity have been met. 
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1 The EPA DQA process, EP A/240/B-06/002, Data Quality Assessment: A Reviewers Guide, 
2 EPA QA/G-9R, and EP A/240/B-06/003 , Data Quality Assessment: Statistical Tools for 
3 Practitioners , EPA QA/G-9S, identifies five steps for evaluating data generated from this 
4 project, as summarized below. 

5 Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of 
6 the sampling and analytical requirements outlined in the project-specific DQO workbook and 
7 SAP. 

8 Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the 
9 actual QA/QC achieved (e.g., detection limits, precision, accuracy) and the requirements 

10 determined during the DQO. Any significant deviations will be documented. Basic statistics 
11 will be calculated from the analytical data at this point, as appropriate to the data set, including 
12 an evaluation of the distribution of the data and in accordance with the DQOs. 

13 Step 3. Select the Statistical Test. Using the data evaluated in Step 2, an appropriate statistical 
14 hypothesis test is selected and justified. 

15 Step 4. Verify the Assumptions. In this step, the validity of the data analyses is assessed by 
16 determining if the data support the underlying assumptions necessary for the analyses or if the 
17 data set must be modified (e.g. , transposed, augmented with additional data) before further 
18 analysis. If one or more assumptions are questioned, Step 3 is repeated. 

19 Step 5. Draw Conclusions from the Data. The statistical test is applied in this step, and the 
20 results either reject the null hypothesis or fail to reject the null hypothesis. If the latter is true, 
21 the data should be analyzed further. If the null hypothesis is rejected, the overall performance of 
22 the sampling design should be evaluated by forming a statistical power calculation to assess the 
23 adequacy of the sampling design. 

24 
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1 A3.0 FIELD-SAMPLING PLAN 

2 The FSP describes the field activities for collection of field observations, measurements, and 
3 samples for laboratory analysis. This FSP provides more detailed information on sampling 
4 methods, field-screening technologies, and waste management activities. All of the 
5 data-collection techniques may not be required at each landfill . Tables in this chapter provide 
6 the site-specific sample locations. Some locations in the 200-SW-2 OU landfills may not be 
7 accessible for sampling due to access restrictions (e.g., no-walk/no-drive zones), or conflicts with 
8 other related field operations. 

9 The objective and purpose of the data collection and this FSP are identified in this Rl/FS work 
10 plan. Applicable sampling and data-collection techniques are identified in the following sections 
11 of this FSP. 

12 A3.1 DATA-COLLECTION TECHNIQUES 

13 As discussed in Section A2.2, a variety of sample methods and measurements may be applicable 
14 to data-collection activities identified for Phase I-B characterization. The data needs identified 
15 through the DQO require sampling and surveys, including the following: 

16 • Passive soil vapor 
17 • Surface geophysics 
18 • Logging of existing wells 
19 • Direct pushes 
20 • Radiological surveys 
21 • Visual inspections. 

22 This SAP includes a range of data-collection techniques that will be used to obtain further 
23 characterization information. Data-collection techniques used will be both intrusive 
24 (i .e., penetrate the vadose zone deeper than 0.30 m [1 ft]) and nonintrusive. The following 
25 subsections present intrusive and nonintrusive techniques that will be used under this SAP. 

26 A3.1.1 Nonintrusive Data-Collection Techniques 

27 Nonintrusive techniques consist of a broad range of geophysical, radiological, and 
28 field-screening applications that can provide data on radionuclides, physical parameters, 
29 chemicals, vapors, and other characteristics that add to the understanding of the nature and extent 
30 of contamination. 

31 A3.1.1.1 Passive Soil-Vapor Surveys 

32 Passive soil-vapor surveys will be used to screen the landfills for the presence of volatile organic 
33 compounds. Results will be used to provide a qualitative indication of contamination in the 
34 landfills and determine the general location of waste packages that may contain liquid organics 
35 that have breached their containment. 
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1 The utility of passive soil vapor surveys is directly proportional to their accuracy in reflecting 
2 and representing changes in the subsurface concentrations of source compounds. Passive 
3 soil-vapor surveys are collected from the vapor phase emanating from the source. The vapor 
4 phase is merely a fractional trace of the source; therefore, the units used in reporting detection 
5 values from passive soil vapor surveys are smaller than those employed for source compound 
6 concentrations. 

7 Possible impacts from the regional carbon tetrachloride plume in the 200 West Area may affect 
8 survey results. However, later phases of intrusive characterization beneath the trench bottoms 
9 are expected to provide data needed to help differentiate between the regional plume and 

10 possible contributions from buried waste in the landfills. 

11 Whatever the relative concentration of source and associated soil gas, best results are realized 
12 when the ratio of soil vapor measurements to actual subsurface concentrations remains as close 
13 to constant as possible. It is the reliability and consistency of this ratio, not the particular units of 
14 mass (e.g. , nanograms), that determine usefulness. Therefore, follow-on intrusive sampling is 
15 required at points that show relatively high soil-vapor measurements, to obtain corresponding 
16 concentrations of buried contaminants. These values form the basis for approximating the 
17 required ratio. Once the ratio is established, it can be used in conjunction with the soil-vapor 
18 measurements (regardless of the units adopted) to estimate subsurface contaminant 
19 concentrations across the area surveyed. Specific conditions at individual sample points, 
20 including soil porosity and permeability and depth to contamination, can have significant impact 
21 on soil-vapor measurements at those locations. 

22 The data can provide information that can be used to focus intrusive sampling and provide a list 
23 of expected compounds. 

24 A3.1.l.1.1 Passive Soil Vapor Samplers 

25 A passive soil-vapor sampler (EMFLUX or GORE-SORBER) consists of a glass vial containing 
26 hydrophobic adsorbent cartridges with a length of wire or string attached to the vial for retrieval. 
27 The sampler is placed in a shallow, vertical hole in the soil. The sampler is covered with soil, 
28 and the location of the sampler is recorded. 

29 At the end of the exposure period, the samplers are withdrawn and sent to the appropriate 
30 laboratory for analysis. 

31 A3.1.1.1.2 Sampling Design for Passive Soil Vapor 

32 A two stage sampling design has been developed for this project for the detection of organic 
33 vapors: 

34 • The Stage 1 passive organic vapor surveys will be performed in the 218-W-3 , 
35 218-W-3AE, 21 8-W-4B, and 218-W-5 Landfills. Specific locations in these landfills 
36 showed high concentrations (greater than 25 ng/sample) of organic vapors when surveyed 
37 during Phase I-A characterization activities. Additional organic vapor surveys are needed 
38 to focus locations for potential active organic vapor sampling. Passive organic vapor 
39 samplers will be placed in a circular pattern around the point that showed an elevated 
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1 concentration as a result of the Phase 1-A surveys. Nine vapor samplers per Phase I-A 
2 sample location will be spaced approximately 9.1 m (30 ft) apart in a circular pattern to 
3 ensure some overlap of vapor detection. The landfills in which Stage 1 surveys will be 
4 performed, as well as trench numbers, and specific coordinates for sampler placement are 
5 listed in Table A3- l. 

6 • The Stage 2 passive organic vapor surveys will be focused on those areas that showed a 
7 strong metallic signature during geophysical investigations performed as part of Phase I-
8 A characterization activities. Passive organic vapor surveys will be used to determine if 
9 containers of carbon tetrachloride or other organic liquids may have been disposed of in 

10 these landfills. Carbon tetrachloride and other organic liquids were used in large 
11 quantities at the Plutonium Finishing Plant and other facilities during their operating 
12 history. The vapor samplers will be spaced approximately 9.1 m (30 ft) apart in a circular 
13 array to ensure some overlap of vapor detection. The number of samples per location 
14 will vary depending on the size and shape of the geophysical signature. The landfills in 
15 which Stage 2 surveys will be performed, as well as trench numbers, and specific 
16 coordinates for sampler placement are listed in Table A3-2. 

Table A3-l. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages) 

Trench Sample Location WSP West/WSP North (Hanford West/Hanford East) 
Number 

218-W-3A Landfill 
T04-A-l 576300/ 147227 (7790 1/44500) 

T04-A-l a 576291/ l 4 7227 (77901/44530) 

T04-A-lb 576282/ 147227 (77901/44560) 

T04-A-l c 576310/147227 (77901 /44470) 

T04 T04-A-ld 576319/147227 (77901/44440) 

T04-A-le 576300/ 14 7236 (7793 l /44500) 

T04-A-lf 576300/147245 (77961/44500) 

T04-A-lg 576300/ 147217 (77871/44500) 

T04-A-lb 576300/147208 (77841/44500) 

T05-A-l 576288/1 4 7260 (78010/44540) 

T05-A-la 576279/1 47260 (78010/44570) 

T05-A-lb 576270/147260 (78010/44600) 

T05-A-l c 576297/147260 (780 10/44510) 

T05 T05-A-ld 576306/147260 (78010/44480) 

T05-A-le 576288/147269 (78040/44540) 

T05-A-l f 576288/147278 (78070/44540) 

T05-A- l g 576288/147251 (77980/44540) 

T05-A-lb 576288/147241 (77950/44540) 
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Table A3-l. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages) 

Trench Sample Location WSP West/WSP North (Hanford West/Hanford East) 
Number 

Tl2-A-l 576203/14 7254 (77992/44820) 

Tl2-A- l a 576 194/147254 (77992/44850) 

Tl2-A- lb 576 185/147254 (77992/44880) 

Tl2-A- l c 576212/147254 (77992/44790) 

Tl2 Tl2-A-ld 576221/147254 (77992/44760) 

Tl2-A-le 576203/147263 (78022/44820) 

Tl2-A- lf 576203/ 14 7272 (78052/44820) 

Tl2-A-lg 576203/147245 (77962/44820) 

Tl2-A-lh 576203/1 47236 (77932/44820) 

Tl9-A- l 576 100/147086 (77443/45 160) 

Tl9-A-la 576090/147086 (77443/45190) 

Tl9-A-lb 57608 1/147086 (77443/45220) 

Tl9-A-lc 576109/147086 (77443/45130) 

Tl9 Tl9-A-ld 5761 18/147087 (77443/45 100) 

Tl9-A-le 576100/147096 (77473/45 160) 

T19-A-lf 576100/1 47105 (77503/45160) 

Tl9-A- lg 576100/147077 (77413/45160) 

Tl9-A-l h 576 100/147068 (77383/45160) 

T22-A- l 576063/147235 (77931/45280) 

T22-A-l a 576054/147235 (7793 1/45310) 

T22-A-lb 576044/147235 (77931/45340) 

T22-A-lc 576072/147235 (77931 /45250) 

T22 T22-A-ld 576081/147235 (77931/45220) 

T22-A-le 576063/147244 (77961/45280) 

T22-A-lf 576063/ l 4 7253 (77991 /45280) 

T22-A-lg 576063/147226 (77901/45280) 

T22-A-lh 576063/147217 (77871/45280) 

T24-A- l 576039/1 47087 (77445/45360) 

T24-A-la 576030/147087 (77445/45390) 

T24-A- lb 576020/147087 (77445/45420) 

T24-A-lc 576048/147087 (77445/45330) 

T24 T24-A-1d 576057 /14 7087 (77445/45300) 

T24-A-l e 576039/14 7096 (774 75/45360) 

T24-A-lf 576039/1 47 105 (77505/45360) 

T24-A-lg 576039/147078 (77415/45360) 

T24-A-lh 576039/1 47069 (77385/45360) 
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Table A3-1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages) 

Trench 
Sample Location WSP West/WSP North (Hanford West/Hanford East) 

Number 

T29-A-l 575978/14 7126 (77573/45560) 

T29-A-la 575968/147 126 (77573/45590) 

T29-A-lb 575959/14 7126 (77573/45620) 

T29-A-lc 575987/147 126 (77573/45530) 

T29 T29-A-ld 575996/147126 (77573/45500) 

T29-A-le 575978/147135 (77603/45560) 

T29-A-lf 575978/147 144 (77633/45560) 

T29-A-l g 575978/147117 (77543/45560) 
T29-A-lb 575978/147108 (77513/45560) 

T31 -A-l 575953/147118 (77548/45640) 

T31 -A-la 575944/147118 (77548/45670) 

T31-A- lb 575935/147118 (77548/45700) 

T31 -A-lc 575962/147118 (77548/45610) 

T31 T3 l-A-ld 575972/147118 (77548/45580) 

T31 -A-le 575953/ 147127 (77578/45640) 

T3 l -A-l f 575953/147136 (77608/45640) 

T31 -A-lg 575953/147109 (77518/45640) 

T31 -A-lb 575953/147100 (77488/45640) 

T33-A-l 575929/147259 (780 12/45720) 

T33-A-la 575919/147259 (78012/45750) 

T33-A-lb 575910/147259 (78012/45780) 

T33-A-l c 575938/147259 (78012/45690) 

T33 T33-A-ld 575947/147259 (78012/45660) 

T33-A-le 575929/147269 (78042/45720) 

T33-A-lf 575929/1 47278 (78072/45720) 

T33-A-lg 575929/147250 (77982/45720) 

T33-A-lb 575929/147241 (77952/45720) 

T34-A-l 575916/147265 (78029/45760) 

T34-A-la 575907/147265 (78029/45790) 

T34-A-lb 575898/147265 (78029/45820) 

T34-A-lc 575925/147265 (78029/45730) 

T34 T34-A-ld 575935/147265 (78029/45700) 

T34-A-l e 5759 l 6/ 147274 (78059/45760) 

T34-A-lf 575916/147283 (78089/45760) 

T34-A-lg 575916/147255 (77999/45760) 

T34-A-lh 5759 16/147246 (77969/45760) 
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Table A3-1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages) 

Trench 
Sample Location WSP West/WSP North (Hanford West/Hanford East) 

Number 

T35-A-l 575904/147265 (78030/45800) 

T35-A-la 575895/147265 (78030/45830) 

T35-A-lb 575886/147265 (78030/45860) 

T35-A-lc 575913/147265 (78030/45770) 

T35 T35-A-ld 575922/147265 (78030/45740) 

T35-A-le 575904/147274 (78060/45800) 

T35-A- l f 575904/147283 (78090/45800) 

T35-A-lg 575904/147256 (78000/45800) 

T35-A-lh 575904/147247 (77970/45800) 

T46-A-l 575771/147084 (77438/46240) 

T46-A-la 575761/147084 (77438/46270) 

T46-A-lb 575752/ 147084 (77438/46300) 

T46-A-lc 575780/147084 (77438/46210) 

T46 T46-A-ld 575789/147084 (77438/46180) 

T46-A-le 575770/147093 (77468/46240) 

T46-A-l f 575770/147102 (77498/46240) 

T46-A-lg 575771/147075 (77408/46240) 

T46-A- lh 575771/147066 (77378/46240) 

TSl-A-1 576349/147134 (77597/44340) 

TSl -A-la 576340/147 134 (77597/44370) 

TSl-A-lb 576331/147134 (77597/44400) 

TSJ-A-lc 576359/ 147134 (77597/443 10) 

TSl TSl -A-ld 576368/147134 (77597/44280) 

TSl-A-le 576349/ 147143 (77627/44340) 

TSl -A-lf 576349/147152 (77657/44340) 

TSl-A-lg 576349/147125 (77567/44340) 

TSl-A-lh 576349/1471 16 (77537/44340) 

TS3-A-l 576374/1 47209 (77844/44260) 

TS3-A-la 576364/147209 (77844/44290) 

TS3-A-lb 576355/147209 (77844/44320) 

TS3-A-lc 576383/147209 (77844/44230) 

TS3 TS3-A-ld 576392/147209 (77844/44200) 

TS3-A-le 5763 74/1472 19 (77874/44260) 

TS3-A- lf 576374/ 147228 (77904/44260) 

TS3-A- lg 576374/147200 (778 14/44260) 

TS3-A-lh 576374/14719 1 (77784/44260) 
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Table A3-1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages) 

Trench 
Sample Location WSP West/WSP North (Hanford West/Hanford East) 

Number 

TS6-A- l 576410/147258 (78002/44 140) 

TS6-A-la 576401/147258 (78002/44170) 

TS6-A-lb 576392/147258 (78002/44200) 

TS6-A-lc 576419/147258 (78002/441 10) 

TS6 TS6-A- l d 576428/147258 (78002/44080) 

TS6-A-l e 576410/147267 (78032/44140) 

TS6-A- l f 5764 10/147276 (78062/44 140) 

TS6-A-l g 576410/147248 (77972/44 140) 

TS6-A-lh 5764 10/147239 (77942/44140) 

TS8-A- l 576435/147 146 (77634/44060) 

TS8-A- la 576426/147145 (77634/44090) 

TS8-A-lb 576416/147 145 (77634/44 120) 

TS8-A-lc 576444/147146 (77634/44030) 

TS8 TS8-A- l d 576453/147 146 (77634/44000) 

TS8-A-le 576435/14 7155 (77664/44060) 

TS8-A-lf 576435/147 164 (77694/44060) 

TS8-A-l g 576435/147136 (77604/44060) 

TS8-A-lb 576435/147 127 (77574/44060) 

TS9-A-l 576447/147 170 (77713/44020) 

TS9-A-la 576438/1471 70 (777 13/44050) 

TS9-A-lb 576429/147 170 (77713/44080) 

TS9-A-lc 576456/147170 (77713/43990) 

TS9 TS9-A-ld 576465/147 170 (77713/43960) 

TS9-A-le 576447/147 179 (77743/44020) 

TS9-A-l f 576447/147 188 (77773/44020) 

TS9-A-l g 576447/147 160 (77683/44020) 

TS9-A- lh 576447/147 151 (77653/44020) 

218-W-3AE Landfill 

T05-A- l 575788/146842 (76642/46 186) 

T05-A-l a 575778/146842 (76642/462 16) 

T05-A-lb 575769/146842 (76642/46246) 

T05-A-lc 575797/146842 (76642/46156) 

T05 T05-A-ld 575806/146842 (76642/46126) 

T05-A-le 575788/146851 (76672/46 186) 

T05-A-lf 575788/146860 (76702/46186) 

T05-A-l g 575788/146832 (76612/46186) 

T05-A-lh 575788/1 46823 (76582/46186) 
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Table A3-l. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages) 

Trench 
Sample Location WSP West/WSP North (Hanford West/Hanford East) 

Number 

T08-A-l 575826/146924 (76911/46060) 

T08-A-l a 575817/146924 (769 11 /46090) 

T08-A-l b 575807/146924 (76911/46120) 

T08-A-lc 575835/146924 (769 11/46030) 

T08 T08-A-ld 575844/146924 (769 11/46000) 

T08-A-le 575826/146933 (76941/46060) 

T08-A-lf 575826/146942 (76971/46060) 

T08-A-lg 575826/146915 (76881/46060) 

T08-A- lh 575826/146905 (76851/46060) 

Tl0-A-1 575904/146839 (76631/45804) 

Tl0-A-la 575895/146839 (76631/45834) 

Tl0-A-lb 575886/146838 (76631/45864) 

Tl0-A-lc 575913/146839 (76631/45774) 

Tl0 Tl0-A-ld 575922/146839 (76631/45744) 

Tl0-A-l e 575904/146848 (76661/45804) 

Tl0-A-lf 575904/146857 (76691/45804) 

Tl0-A-lg 575904/146829 (76601/45804) 

Tl0-A-lh 575904/ 146820 (76571/45804) 

218-W-4B Landfill 

T08-A- l 577449/147194 (77784/40732) 

T08-A-la 577440/147194 (77784/40762) 

T08-A-lb 577431/147194 (77784/40792) 

T08-A-lc 577458/147 194 (77784/40702) 

T08 T08-A-ld 577467/147194 (77784/40672) 

T08-A-le 577449/147203 (778 14/40732) 

T08-A- lf 577449/147212 (77844/40732) 

T08-A-lg 577449/147185 (77754/40732) 

T08-A-lh 577449/147175 (77724/40732) 

218-W-4C Landfill 

T58-A- l 578309/147247 (77953/37910) 

T58-A-la 578300/14 724 7 (77953/3 7940) 

T58-A-lb 578290/147247 (77953/37970) 

T58-A-lc 578318/147247 (77953/37880) 

T58 T58-A-ld 578327/147247 (77953/37850) 

T58-A-l e 578309/147257 (77983/37910) 

T58-A-lf 578309/147266 (78013/37910) 

T58-A-lg 578309/147238 (77923/37910) 

T58-A-lh 578309/147229 (77893/37910) 
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Table A3- l. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages) 

Trench 
Sample Location WSP West/WSP North (Hanford West/Hanford East) Number 

218-W-5 Landfill 

T22-A- l 576012/147477 (78724/45445) 

T22-A-la 576003/1 47477 (78724/45475) 

T22-A- lb 575994/147477 (78724/45505) 

T22-A-lc 576021/147477 (78724/45415) 
T22 T22-A- ld 576030/147477 (78724/45385) 

T22-A- l e 576012/147486 (78754/45445) 

T22-A-lf 576012/147495 (78784/45445) 
T22-A-lg 576012/147467 (78694/45445) 

T22-A-lh 576012/147458 (78664/45445) 
WSP = Washington State Plane. 

1 

Table A3-2. Stage 2 Passive Soil Vapor Survey Locations. (3 Pages) 
Sample 

WSP West/WSP North (Hanford West/Hanford East) 
Location 

218-E-5 and 218-E-SA 

l 573446/137028 (53949/44454) 

2 573385/137033 (54151/44471) 
,., 

573385/13 7022 (54151/44435) .) 

4 573437/13 7046 (53978/44514) 

5 573350/137064 (54264/44573) 

6 573353/137049 (54254/44523) 

7 573401/137092 (54096/44666) 

8 573437/137094 (53978/44670) 

9 573343/137085 (54286/44642) 

10 573437/137076 (53978/44611) 

11 573431/137085 (53998/44641) 

12 573418/13 7128 (54042/44784) 

218-E-8 

l 575136/137193 (48404/44981) 

2 575419/137200 (47475/44999) 

218-E-2A 

1 573492/135990 (53809/41048) 

218-E-1 

1 574706/ 135678 (49828/40014) 

2 574749/ 135544 (49689/39573) 

3 574742/135568 (49712/39652) 

4 574738/135687 (49722/40041) 

5 574779/135564 (49589/39638) 
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Table A3-2. Stage 2 Passive Soil Vapor Survey Locations. (3 Pages) 

Sample WSP West/WSP North (Hanford West/Hanford East) 
Location 

218-E-12A 

1 574952/136676 (49010/43287) 

2 574952/136699 (49010/43361) 

3 574863/136710 (49304/43399) 

4 574840/136744 (49378/43510) 

5 574814/13675 1 (49464/43535) 

6 574989/136949 ( 48888/4418 1) 

7 574836/136979 ( 49388/4428 1) 

8 574836/136994 ( 49388/44330) 

9 574026/136994 (52046/44338) 

10 575026/137017 (48764/44406) 

218-W-1 and 218-W-2 

1 566152/136048 (77892/41302) 

2 566339/136053 (77277 /41317) 

3 566182/136263 (77792/42007) 

4 566302/136300 (77398/42 129) 

5 566342/136345 (77267/42274) 

6 566172/135988 (77827 /41105) 

7 566260/135978 (77538/41071) 

8 566275/136178 (77488/41727) 

218-W-JA 

1 567013/13 7088 (75057 /44 708) 

2 564028/137088 (84852/44732) 

3 567013/137100 (75057/44747) 

4 567004/137124 (75087/44826) 

5 567007/137136 (75077/44865) 

6 567097/137157 (74781/44933) 

7 567019/137166 (75037/44964) 

8 567079/137190 (74840/45042) 

9 567115/137181 (74722/45012) 

10 567121/137214 (74702/45120) 

11 566989/1 3 7190 (75 135/45043) 

12 567001/137208 (75096/45102) 

13 567181/137211 (74505/45 110) 

218- W-2A 

1 566261/136758 (77529/43632) 

2 566328/136661 (77309/43311) 

3 566428/136658 (76981/43302) 

4 566411/136731 (77038/43540) 

5 566461/136813 (76873/43811) 

6 566393/136868 (77094/43992) 

7 566348/136888 (77241/44058) 

8 566301/136903 (77397/44 107) 
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Table A3-2. Stage 2 Passive Soil Vapor Survey Locations. (3 Pages) 

~ample 
,,; 

' , " W t' ., iRf(',;~• , \,i 1 ' M ifgi(~;~\ ,;~ 
,, :Lqcation 1, ;;;:;\);?!;f::11/J~~!U~!~~~sr North (H~J:1; ,,~s~anford Eastl 11fi 

·V/'°Yf{' ',~. r · i· ,, :'\: f: 

9 566533/136848 (76635/43925) 

10 566303/136963 (77388/44304) 

11 566545/136906 (76595/44113) 

12 566508/136921 (76716/44163) 

13 566456/136938 (76888/44221) 

14 566418/136953 (77011/44270) 

15 566376/136966 (77150/44312) 

16 566328/136986 (77306/44378) 

17 566578/136923 (76486/44171) 

18 566583/136943 (76470/44236) 

19 566653/136943 (76240/44236) 

218-W-3 

1 566112/136690 (78019/43408) 

2 566103/136713 (78046/43484) 

3 566118/136702 (77999/43447) 

4 566179/136717 (77797 /43496) 

5 566154/136791 (77878/43740) 

6 566134/136807 (77944/43792) 

7 566196/136802 (77743/43777) 

8 566214/136797 (77681/43759) 

9 566214/136800 (77681/43769) 

10 566308/136813 (77375/43813) 

11 566235/136800 (77612/43769) 

12 566235/136750 (77613/43606) 

218-W-11 

1 566170/136328 (77829/42222) 

2 566184/136330 (77785/42227) 

3 566203/136328 (77721/42222) 

4 566248/136333 (77573/42236) 
WSP = Washington State Plane. 
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1 A3.1.1.1.3 Positional Surveying 

2 All sampling locations established during this sampling activity will be surveyed after the 
3 sampling and decommissioning activities are completed. Surveys will be performed according 
4 to approved procedures. Data will be recorded in the North American Vertical Datum of 1988 
5 (NA VD88) and the Washington State Plane (South Zone) North American Datum of 1983 
6 (NAD83), with the 1991 adjustment for horizontal coordinates. All survey data will be recorded 
7 in meters and feet. 

8 A3.l .l.2 Surface Geophysical Surveys 

9 The geophysical techniques used in previous investigations at the 200-SW-2 OU landfills in 
10 2005 and 2006 were the GPR, EMI, and TMF methods. These methods were selected because 
11 they are cost-effective and nonintrusive and have been successful in similar waste 
12 characterization projects conducted at the Hanford Site. These same methods may be used for 
13 the scope addressed in this SAP; however, other methods also may be considered for application. 
14 Brief descriptions of the GPR, electromagnetic induction, and TMF methods are provided in the 
15 following subsections. 

16 Landfills selected for surface geophysical investigations are listed in Table A3 -3. This table also 
17 lists number of trenches (if known), as well as total surface area of the landfill to be surveyed. 
18 The total surface area may be reduced if no-walk or no-drive zones are present in these landfills 
19 that would limit access by workers and survey equipment. 

Table A3-3. Geophysical Survey Locations. 

Landfill _, 
Length in'm Number of Estimated Area in 

(ft)8 Trenches ha (aci:es>8 
Mt- ~:file,;, 

218-E-2 165(541) 134 (441) b 0-20 (0-5 1) 

218-E-4 238 (780) 61 (200) b L38 (3A) 

218-E-9 130 (427) 30 (100) b 0-39 (0 ,96) 

218-W-4A 320 (1,050) 267 (875) 30 7 (18) 

Total 9 (23) 
•All dimensions are approx_imate, 
~o information is available to determine the number of trenches for these sites_ 

20 A3.1.1.2.1 Frequency-Domain Electromagnetic Induction 

21 The Geonics EM31 Terrain Conductivity Meter3 is a frequency-domain EMI instrument that is 
22 designed to measure the apparent electrical conductivity of soil and to detect ferrous and 
23 nonferrous metal objects to a depth of approximately 3 to 4 m (10 to 12 ft) (in ideal situations). 
24 The EM31 consists of a transmitter coil and receiver coil at either end of a 4 m (12 ft) long 

3 Geonics EM31 is a trademark of Geonics Limited, Mississauga, Ontario, Canada, 
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1 boom. The transmitter generates pulses of electromagnetic energy (the primary field) at regular 
2 intervals, which are transmitted into the ground where they induce eddy currents in electrically 
3 conductive material (soil and/or metal objects). The induced eddy currents generate their own 
4 electromagnetic field (the secondary field) , which transmits back toward the instrument. The 
5 receiver coil on the EM31 measures and records the strength of the secondary field both in phase 
6 and out of phase with the primary field transmitter. The in-phase component of the measurement 
7 is most strongly influenced by the presence of metallic objects in the subsurface, while the 
8 out-of-phase component is directly related to the electrical conductivity of the surrounding soil. 

9 The normal mode of operation is to mark out regularly spaced data-collection lines and then 
10 walk down the lines with the instrument held at hip height, collecting data at regularly spaced 
11 intervals. Both the in-phase and the out-of-phase (terrain conductivity) measurements are 
12 collected and plotted for analysis . The instrument is most useful for locating large 
13 concentrations of buried metallic objects and for detecting subtle shifts in background soil 
14 properties. While the EM31 is capable of detecting drum-size metallic objects to a depth of 3 to 
15 4 m (10 to 12 ft) in ideal situations, the lateral resolution of the position of detected objects is on 
16 the order of +/-1 m. 

17 Conditions that limit the detection capability of the EM31 include high-background soil 
18 conductivities and proximity to cultural interference such as buildings and fences. High soil 
19 conductivities have the effect of limiting the depth of investigation of the instrument, because 
20 they significantly attenuate the propagation of the primary and secondary fields . This same 
21 phenomenon limits GPR depth of investigation in areas of high soil conductivity. Large, 
22 metallic surface features effectively can skew the results of the data. Sites with a significant 
23 number of buried utilities also may generate data that are difficult to interpret. 

24 A3.1.1.2.2 Total Magnetic FieldNertical Gradient 

25 A magnetometer measures the intensity of the earth ' s magnetic field. The presence of ferrous 
26 material, man-made or natural, creates local variations in the strength of the earth ' s overall 
27 magnetic field. These variations are proportional to several factors , including the mass of the 
28 ferrous material and the distance between the ferrous material and the detector. The distance is 
29 significant, because it changes the response by a factor of one over the distance cubed. The 
30 primary measurement that will be taken is the TMF intensity. The TMF, as the name implies, is 
31 a summation of all of the magnetic variables around the sensor. When the ferromagnetic sources 
32 are close to the detector, large variations in the TMF can occur. Therefore, it often is difficult to 
33 differentiate individual anomalies based on the TMF alone. 

34 To improve the resolution of a magnetic survey, the magnetic gradient also can be measured. 
35 This is accomplished by making two simultaneous TMF measurements at each data point, using 
36 two sensors separated by a fixed vertical distance. The difference between the two 
37 measurements is the vertical magnetic gradient (referred to in this document as the magnetic 
38 gradient). The response to ferrous material falls off at a rate of one over the distance to the 
39 fourth power. Because of this, the magnetic gradient measurement should help differentiate 
40 individual anomalies and waste boundaries better than the TMF alone. Both the TMF and 
41 gradient values typically are displayed on contour maps for analysis. 
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1 A3.1.1.2.3 Ground-Penetrating Radar 

2 The GPR system uses a transducer to transmit electromagnetic energy into the ground. 
3 Interfaces in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and, 
4 to some extent, electrical conductivity, reflect the transmitted energy. The GPR system then 
5 measures the travel time between transmitted pulses and the arrival of reflected energy. Buried 
6 objects (such as pipes, barrels, foundations , wires) can cause all or a portion of the transmitted 
7 energy to be reflected back toward a receiving antenna. Geologic features such as cross-bedding, 
8 lateral and vertical changes in soil properties, and rock interfaces also can cause reflections of a 
9 portion of the electromagnetic energy. 

10 The velocity of the electromagnetic energy primarily is controlled by the dielectric constant and 
11 magnetic susceptibility of the medium. For calculating depth, values of electromagnetic 
12 velocities are determined by measurement, experience in an area, ties to known buried reflectors, 
13 and knowledge of the subsurface medium. 

14 The effective depth of investigation is a function of the transmitted power, receiver sensitivity, 
15 frequency of the antenna, and attenuation of the transmitted energy from the geologic medium. 
16 The maximum depth of investigation may vary significantly as a result of changing soil 
17 conditions. High attenuation and, therefore, smaller penetration depths of the electromagnetic 
18 energy typically occur where the soil conductivity is elevated and/or in areas with numerous 
19 reflective interfaces. Depth of investigation also is affected by highly conductive material, such 
20 as metal drums or pipes, that essentially reflects all of the energy. The method cannot "see" 
21 directly below areas of highly reflective material, because all of the energy is reflected. 

22 The reflected energy provides the means for mapping the subsurface features of interest, whether 
23 synthetic or geologic. 

24 A3.1.1.2.4 Survey Grid Parameters 

25 Civil survey coordinates shown on the site drawings will be used to develop base grids at each 
26 site. Base grids will be created on centers of a chosen distance throughout the individual sites. 
27 The coordinates of the nodes will be supplied to Fluor Hanford civil survey personnel, who will 
28 use Global Position System instrumentation to stake the grids in the field. Personnel then will 
29 mark data collection lines at set intervals between the nodes. 

30 The geophysical data plots will be presented in local grid coordinates. The local grids generally 
31 are established by assigning, to the southwestern-most grid node, the arbitrary location of 
32 North 100, East 100 (Nl00/El00). Positions then can be measured from this position. In some 
33 instances, the grids may be expanded after establishment and therefore may have coordinates less 
34 than Nl00/El00. The interpretation drawings for each site will show Washington State Plane 
35 coordinates (in meters) for selected grid nodes, allowing a tie between them and the local 
36 grid coordinates. 
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1 A3.1.1.2.5 Sampling Design for Surface Geophysical Surveys 

2 Surface geophysical investigations will be performed as reconnaissance-type surveys that are 
3 aimed at defining the following characteristics: 

4 • Locations of landfill trench edges, ends, and centerlines 

5 • Locations of buried waste or other significant features/anomalies 

6 • Presence and extent of voids within a given trench 

7 • Definition of most likely waste container type ( e.g. , wood, metal boxes, metal drums, 
8 cardboard, waste item) 

9 • Differentiation between different types of waste containers in a given trench 

10 • Depth of soil cover above waste items 

11 • Depth to trench bottom (where possible). 

12 The depth of investigation for the geophysical instruments used in this work is limited to 
13 approximately 3 to 4 m (10 to 12 ft) . Geophysical survey locations are indicated in Table A3-3. 
14 Unless otherwise noted, the entire landfill will be surveyed using geophysical techniques. 

15 A3.1.1.3 Visual Inspections and Historical Information Reviews for Unused Portions of 
16 Landfills 

17 Portions of three of the RCRA TSD-unit landfills within the 200-SW-2 OU never have received 
18 buried waste. Annexes of the 218-W-4C and 218-E-10 Landfills, as well as unused portions of 
19 the 218-E-12B Landfill, were intended to be used for future disposal of waste; however, no 
20 waste disposals are known to have taken place in these areas. In addition, the 218-W-6 Landfill 
21 is not known to have received waste. Although this landfill is not in the scope of this 
22 Rl/FS work plan, coordination with the 200-MG-1 OU may be performed to investigate this 
23 landfill during the same timeframe that the other areas are investigated. The 200-SW-2 and 
24 200-MG-l OUs will evaluate and take advantage of efficiencies that could be realized from 
25 coordination of these activities. 

26 Visual inspection of unused portions and annexes of landfills will be performed during site 
27 walkdowns, coupled with review of aerial photographs, to locate disturbed soil within these 
28 areas. Areas that appear to be disturbed may be surveyed using geophysical techniques and/or 
29 radiological surveys to ensure that no waste is buried in these areas. Other historical information 
30 also may be reviewed to determine if waste has been buried at these sites. 

31 After field surveys are completed, these areas of unused landfills will be administratively 
32 reclassified in the Waste Information Data System database. Those steps required to reclassify 
33 these areas are described in Chapter 5.0 of the RI/FS work plan. 
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1 A3.1.2 Intrusive Data-Collection Techniques 

2 Intrusive characterization techniques to be used during Phase 1-B consist of geophysical logging 
3 of existing monitoring wells, direct-pushes within the boundaries of the landfills, and remote 
4 camera and radiological surveys of potentially unused caissons. These techniques can provide 
5 data on radionuclides, physical parameters, chemicals, and other characteristics that add to the 
6 understanding of the nature and extent of contamination. The following subsections describe the 
7 techniques to be used in Phase 1-B. 

8 A3.1.2.1 Downhole Geophysical Logging 

9 Logging data from existing monitoring wells will be reviewed for applicability to 200-SW-2 OU 
10 landfills. Information regarding soil moisture content with depth, site stratigraphy, and the 
11 presence of radionuclides or other contaminants is of particular interest in support of efforts to 
12 determine the nature and extent of contamination. Phase 1-B will provide preliminary 
13 information and support site investigation scoping for subsequent intrusive phases focused on 
14 determining the nature and extent of contamination. At least one upgradient and one 
15 downgradient monitoring well will be logged with a high-resolution spectral gamma-ray logging 
16 system to provide continuous vertical logs of gamma-emitting radionuclides, and with a neutron 
17 moisture-logging system to identify moisture changes (additional wells may be logged 
18 depending on the results from the upgradient and downgradient wells). The spectral gamma 
19 logging of existing wells in the vicinity of a landfill can be a cost-effective method of providing 
20 data on the vertical and lateral distribution of gamma-emitting radionuclides. The spectral 
21 gamma logging system uses instrumentation to identify and quantify gamma-emitting 
22 radionuclides in wells as a function of depth. 

23 The spectral gamma logging system uses laboratory-grade high-purity germanium detectors or 
24 sodium iodide detectors to collect gamma energy spectra at discrete depth increments. 
25 Radionuclide identification and assay are based on characteristic gamma emissions associated 
26 with decay. At each depth increment, the gamma energy spectrum is analyzed to detect peaks, 
27 and to determine net count rate, counting error, and minimum detectable activity for each peak. 
28 The energy resolution capability of the detector varies between approximately 2 and 4 keV, 
29 depending on energy level and background activity. Net counts from individual gamma energy 
30 peaks are processed with the detector calibration function, dead time correction, casing 
31 correction, and water correction to determine the bulk concentration, analytical error, and 
32 minimum detectable level. All quantities are reported in picocuries per gram. For selected 
33 radionuclides, specific regions of interest can be "forced" to determine the minimum detectable 
34 activity even when no peak is detected. Thus, the minimum detectable activity and analytical 
35 error are calculated on a point-by-point basis and shown on the log plot. The minimum 
36 detectable activity depends on the intensity (yield) of the characteristic gamma ray, detector 
37 efficiency, casing thickness, and background activity level. 

38 A logging system is defined as a unique combination of downhole sonde (detector) and logging 
39 system (cable, winch, power supply, control system, and data acquisition system). The spectral 
40 gamma logging system and the neutron moisture logging system are calibrated on an annual 
41 basis, or after any significant repairs or modifications to either the sonde or the logging system. 
42 Calibration measurements are made at the Hanford Calibration Facility, located near the central 
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1 weather station, just east of the Hanford Site 200 West Area. Each calibration is documented 
2 with a calibration certificate. 

3 The neutron-moisture logging system, which measures moisture, employs a weak americium 
4 beryllium neutron source and neutron detector to provide a direct reading of hydrogen atom 
5 distribution in the soil surrounding the borehole. This detector will be used to measure 
6 continuous vertical moisture in the vadose zone. The spectral gamma logs will be used to aid in 
7 determining the vertical distribution of radionuclides in the vadose zone beneath the landfills and 
8 to aid in geological interpretation of subsurface stratigraphy. 

9 The spectral gamma logging equipment calibration is conducted annually, and the data acquired 
10 during the calibrations are used to derive factors that convert measured peak-area count rate to 
11 radionuclide concentrations in picocuries per gram. Corrections are applied to the data to 
12 compensate for the gamma ray attenuation by the casing. 

13 A3.1.2.1.1 Sampling Design for Geophysical Logging of Existing Wells 

14 Table A3-4 lists wells within 50 m (164 ft) of the 24 landfills in the scope of this SAP that are 
15 currently available for logging. Following review of existing logging data and determination of 
16 applicability and utility in determining site stratigraphy, soil moisture content, and presence of 
17 contamination, the logging techniques listed in the section above will be used to log at least one 
18 upgradient and one downgradient well if no information exists . 

19 Geophysical logging data will be collected in REIS; a summary report also will be prepared by 
20 the logging contractor to document the logging activity and results. The logging summary 
21 reports will be documented in the field summary report so they can be referenced in the RI report 
22 and other documents as necessary. 

23 A3.1.2.2 Direct-Push Techniques and Logging 

24 Direct-push techniques (DPT) use a pushing method, such as a diesel hammer, hydraulic 
25 hammer, cone penetrometer, or GeoProbe,4 to penetrate the vadose zone to obtain downhole 
26 geophysical data (e .g. , small-diameter spectral gamma, moisture) . These methods generally are 
27 limited in the depth of penetration and in sample volume as compared to borehole drilling; they 
28 generally are less expensive than drilling, however. In general, these methods do not generate 
29 drill cuttings, thereby minimizing personnel exposure to contamination and minimizing the 
30 volume of investigation-derived waste. 

31 Direct-push holes will be installed to obtain spectral gamma, neutron moisture, and/or passive 
32 neutron logs as discussed in the following section. Direct-push holes are decommissioned in the 
33 same manner as standard boreholes, in accordance with appropriate state regulations. Maximum 
34 depth for these techniques is near 33 m (100 ft) , based on experience at the Hanford Site. 

4 GeoProbe is a registered trademark ofKejr, Inc., Salina, Kansas. 
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Well Name 

B2485 

B2484 

B2486 

B2487 

299-E28-26 

299-E28-27 

299-E28-28 

299-E32-10 

299-E32-2 

299-E32-3 

299-E32-4 

299-E32-5 

299-E32-6 

299-E32-7 

299-E32-8 

299-E32-9 

299-E33-10 

299-E33-28 

299-E33-29 

299-E33-30 

299-E33-34 

299-E33-35 

299-E27-109 

299-E27-l24 

299-E27- 15 

299-E27-1 0 

Table A3-4. Existing Wells Available for Logging. (4 Pages) 

Date Last 
Drill Hanford Hanford 

Well Purpose 
Sampled 

Drill Date Depth Easting Northing Landfill within 50 m 
(ft) Coordinate Coordinate 

Unclassified Unknown 30-Apr-96 99 57443 1.043 136501.929 216-C-9 

Unclassified Unknown 30-Apr-96 99 574393.288 136495.588 218-C-9 

Unclassified Unknown 30-Apr-96 102 574393.488 136504.880 218-C-9 

Unclassified Unknown 30-Apr-96 104 574430.167 136492.918 218-C-9 

Groundwater 22-Dec-06 6-Nov-87 329 572941.553 137024.016 218-E-10 

Groundwater 22-Dec-06 29-Sep-87 302 573226.784 137070.063 218-E-10 

Groundwater 18-Jan-07 l 7-Apr-90 296 572804.351 137108.259 218-E-10 

Groundwater 19-Dec-06 15-Apr-92 246 572951.130 137741.690 218-E-lO 

Groundwater 19-Dec-06 30-Sep-87 289 572648.020 137467.509 218-E- 10 

Groundwater 10-Jan-07 30-Sep-87 304 572600.6 14 137383.996 218-E-lO 

Groundwater 3-Jan-07 30-Sep-87 311 572603.743 137187.218 218-E- 10 

Groundwater l 9-Dec-06 9-Nov-89 294 572599.697 137285.125 218-E- 10 

Groundwater 19-Dec-06 l-Aug-91 279 572600.400 137515 .100 2 18-E-10 

Groundwater 3-Jan-07 26-Jul-9 l 274 572600.380 l 37647.050 218-E-10 

Groundwater 10-Jan-07 10-Jun-91 257 572663.390 137741.470 218-E-10 

Groundwater 4-Jan-07 12-Jul-9 l 255 572795.110 137741.690 218-E-10 

Groundwater 12-May-03 30-Apr-55 290 573255.504 137258.189 218-E-10 

Groundwater 10-Jan-07 15-Oct-87 278 573226.365 137375.019 218-E-10 

Groundwater 10-Jan-07 30-Sep-87 29 1 573227.858 137231.193 218-E-10 

Groundwater 2 1-Dec-06 30-Sep-87 280 572923.796 137467.779 218-E- 10 

Groundwater 21-Dec-06 23-Apr-90 240 573104.458 137740.427 218-E-lO 

Groundwater 21-Dec-06 I 7-Apr-90 250 573220.798 137605.098 218-E-lO 

Vadose Unknown 30-Apr-75 100 575124.874 136612.062 218-E- l2A 

Vadose Unknown 31-Mar-77 60 575108.300 136635.100 218-E-12A 

Groundwater 22-Dec-06 3-Oct-89 263 575095.256 136630.359 218-E-12A 

Groundwater l 8-Jan-07 19-Aug-87 240 575100.298 137052.481 218-E-12B 



Table A3-4. Existing Wells Available for Logging. (4 Pages) 

Date Last 
Drill Hanford Hanford 

Well Name Well Purpose 
Sampled 

Drill Date Depth Easting Northing 
(ft) Coordinate Coordinate 

299-E27- l l Groundwater 30-Oct-06 18-Oct-89 265 574652.930 137062.736 

299-E27-l 7 Grmmdwater l-Nov-06 ll-Nov-91 246 574547.3 10 137122.010 

299-E27-8 Groundwater l-Nov-06 30-Sep-87 257 574759.080 137044.178 

299-E27-9 Groundwater l-Nov-06 31-Aug-87 245 574917.649 137040.904 

299-E34-10 Groundwater 7-Nov-06 29-Oct-9 1 249 574284.400 137224.570 

299-E34-12 Groundwater l-Nov-06 15-Apr-92 248 574411.004 137168.544 

299-E34-2 Grolmdwater 7-Nov-06 30-Sep-87 242 574634.810 137220.694 

299-E34-5 Grolmdwater l l -Apr-05 15-Aug-87 192 574643.809 137743.332 

299-E34-7 Groundwater l l-Aug-05 l 7-Oct-89 206 575274.184 137357.745 

299-E34-8 Groundwater l-Nov-06 20-Apr-90 260 574206.438 137249.622 

299-E34-9 Groundwater 7-Nov-06 5-Nov-91 235 574186.020 137429.820 

299-E35-51 Vadose Unknown NIA #NIA 575088.700 137069.300 

299-Wl 1-18 Groundwater l 7-Aug-06 l-Mar-67 300 567181.916 137161.484 

299-W 11-31 Groundwater l 7-Feb-99 25-Feb-92 267 567221.580 137235.280 

299-W6-4 Groundwater 24-Feb-00 26-Nov-91 258 567132.250 137290.490 

299-Wl5-49 Grolmdwater 28-Nov-06 l-Nov-04 435 566307.200 135972.910 

299-W 10-179 Vadose Unknown 31-Aug-78 23 566242.787 136999.124 

299-Wl0- 19 Groundwater 6-Sep-05 24-Jul-92 238 566346.190 137037.140 

299-W 10-2 1 Groundwater 19-Sep-05 27-Aug-93 232 566583.99 1 137154.721 

299-Wl0-20 Groundwater 16-Mar-06 18-Nov-93 251 566249.695 136866.607 

299-W7- l l Groundwater 22-Jan-02 24-May-9 1 235 566186.200 137636.000 

299-W7-2 Groundwater 19-Nov-97 30-Sep-87 236 566302.803 137638.502 

299-W7-3 Groundwater 26-Oct-06 23-Nov-87 477 566292.031 137638.641 

299-Wl0-31 Groundwater 3-Oct-06 20-Apr-06 279 566266.440 136968.340 

299-WI0-29 Groundwater 3-Oct-06 l-Mar-06 287 566082.980 136828.740 
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Well Name 

299-W7-4 

299-W7-12 

299-W7-5 

299-W7-6 

299-W7-7 

299-W l 5-2 

299-W 15-224 

299-W 15-207 

299-W 15-83 

299-Wl5-15 

299-Wl5-30 

244-W 15-1 

244-Wl5-2 

244-Wl5-3 

299-Wl5-14 

299-Wl5-152 

299-W l5-16 

299-W l5-1 7 

299-Wl5-94 

299-Wl8-157 

299-Wl 8-21 

299-W l 8-22 

299-W 18-23 

299-W 18-24 

299-Wl8-247 

299-Wl 8-27 

Table A3-4. Existing Wells Available for Logging. (4 Pages) 

Date Last 
Drill Hanford Hanford 

Well Purpose 
Sampled Drill Date Depth Easting · Northing Landfill within 50 m 

(ft) Coordinate Coordinate 

Groundwater 26-Oct-06 19-Nov-87 235 566408.77 1 137308.243 218-W-3A, 218-W-3AE 

Groundwater 23-Sep-05 28-May-9 1 245 566040.800 137636.300 218-W-3A, 218-W-5 

Groundwater l 7-Mar-05 19-Nov-87 229 566476.026 137635.688 218-W-3AE 

Groundwater 29-Jan-03 2-Nov-87 243 566658.078 137636.314 218-W-3AE 

Groundwater 9-Sep-03 27-Nov-89 23 1 566566.749 137636.075 218-W-3AE 

Groundwater 23-Aug-06 12-Aug-54 261 566093.762 136336.237 218-W-4A 

Groundwater 22-Jan-07 8-Feb-06 274 566307.890 135926.080 218-W-4B 

Vadose Unknown 31-Aug-78 27 566200.578 135874.550 218-W-48 

Groundwater 22-Jan-07 9-Aug-05 278 566304.520 135826 .240 218-W-4B 

Groundwater 22-Jan-07 2-Sep-87 255 566088.805 135751.493 218-W-4B, 218-W-4C 

Groundwater 31-Jan-07 5-May-95 268 566304.617 135748.936 218-W-4B, 218-W-4C 

Soil Tube 30-Mar-04 4-Nov-02 35 566252.657 135662.527 218-W-4C 

Soil Tube 30-Mar-04 4-Nov-02 10 566252.200 135662.527 218-W-4C 

Soil Tube 3-Jun-04 4-Nov-02 32 566305.250 135674.346 218-W-4C 

Groundwater 27-Sep-05 15-Dec-76 581 566093.439 135648.274 218-W-4C 

Groundwater 29-Jan-07 15-Sep-05 358 566309.400 135550.000 218-W-4C 

Groundwater 29-Sep-05 10-Sep-87 244 566307.006 135733.625 218-W-4C 

Groundwater 3 l-Jan-07 28-Oct-87 450 566306.891 135718.958 218-W-4C 

Groundwater 29-Jan-07 19-Sep-05 278 566307.580 135640.340 218-W-4C 

Soil Tube 30-Aug-06 3 l -Aug-76 11 0 566357.809 135368.180 218-W-4C 

Groundwater 22-Jan-07 29-Jul-87 227 566097.700 134978.692 218-W-4C 

Groundwater 26-Jan-07 25-Sep-87 455 566088.632 134990.157 218-W-4C 

Groundwater 22-Aug-06 l-Jul-87 255 566084.533 135342.438 218-W-4C 

Groundwater 18-Feb-03 10-Aug-87 240 566370.843 135346.316 218-W-4C 

Soil Tube 30-Jan-07 6-May-92 227 566503.137 135231 .658 218-W-4C 

Groundwater 15-Jan-03 7-May-91 239 566090. 189 135226.541 218-W-4C 



Table A3 -4. Existing Wells Available for Logging. (4 Pages) 

Date Last 
DrilJ Hanford Hanford 

Well Name Well Purpose 
Sampled 

DrilJ Date Depth Easting Northing Landfill within 50 m 
(ft) Coordinate Coordinate 

299-W 18-28 Groundwater 14-Jul-98 9-May-9 1 230 566092.569 135 106.788 218-W-4C 

299-Wl 8-3 Groundwater l 7-Dec-90 15-Jan-59 450 5662 12.102 135529.497 218-W-4C 

299-Wl8-32 Groundwater 20-Jan-99 29-Jul-92 225 5665 15.584 134975.64 1 218-W-4C 

CPT- 10 Soil Tube 19-Dec-06 NIA 107 566354.000 135334.000 218-W-4C 

CPT-34 Soi l Tube 26-Sep-06 14-May-96 86 566375.560 135288.030 218-W-4C 

299-W 10-13 Groundwater 12-Mar-02 25-Sep-87 250 566027.407 136606.806 218-W-5 

299-Wl0-14 Groundwater 3-Oct-06 18-Nov-87 462 5660 17.1 94 136608.895 218-W-5 

299-W7- l Groundwater 9-Sep-03 30-Jul-87 245 565932.047 137647.125 218-W-5 

299-W7-9 Groundwater 29-Jan-03 l l-Apr-90 252 565844.438 137646.402 218-W-5 

299-W8- l Groundwater l 7-Nov-06 23-Jul-87 27 1 565749.422 137646.639 218-W-5 

299-W9-l Groundwater 4-Apr-00 22-Oct-87 295 565657.655 137023 .769 218-W-5 

299-Wl 0-30 Groundwater 3-Oct-06 14-Mar-06 283 566082.780 136739.330 218-W-5, 218-W-3 

299-W6- l Groundwater 6-Jun-97 7-Aug-57 476 5672 14. 128 137510.135 218-W-6 

299-W6-1 0 Groundwater l-Sep-05 13-Feb-92 278 567413.340 137453.050 218-W-6 

299-W6- l l Groundwater 10-Apr-06 21 -May-92 280 567 162.5 16 137634.825 218-W-6 

299-W6-l2 Groundwater 10-Apr-06 14-Apr-92 259 5669 15.534 137635 .159 218-W-6 

299-W6-6 Groundwater 10-Apr-06 24-Oct-9 1 472 5673 18.740 137638.720 218-W-6 

299-W6-7 Groundwater 4-Feb-03 17-Jul-9 1 276 5673 11.300 137638.800 218-W-6 

299-W6-3 Groundwater l 7-Jul-02 15-Oct-9 l 441 567 118. 180 137299. 130 218-W-6, 218-W- l A 

299-W6-9 Groundwater 18-Aug-00 22-Feb-92 253 567031.610 137363. 120 218-W-6, 218-W- lA 

299-W7-10 Groundwater 18-Apr-00 l 7-Apr-90 244 566858.212 137457.533 218-W-6, 218-W-3AE 

299-W7-8 Groundwater 13-Mar-02 13-Dec-89 24 1 566761.393 137636.665 218-W-6, 2 l 8-W-3AE 
NIA not appli cab le. 
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1 A3.1.2.2.1 Sampling Design for Direct-Push Techniques 

2 The DPT will be used in the centers of each of the 24 landfills. The pushes will be located at the 
3 coordinates listed in Table A3-5. Pushes will be placed in areas between trenches, so that the 
4 buried waste is not penetrated. Logging, as described in Section A3 .1.1.3, will be performed 
5 within these pushes. 

Table A3-5 . Direct-Push Locations. (2 Pages) 

Landfill Hanford Northing Coordinate Hanford Easting Coordinate 

Landfill Centroids 

218-C-9 136474.3 5746 15.3 

218-E- l 135574.9 574754.7 

218-E-10 137267.6 572944.8 

218-E-12A 136814.3 574935 .1 

2 18-E-12B 137197. 1 574926.5 

218-E-2 137077.9 573510.5 

218-E-2A 136991.1 573545.8 

218-E-4 136890.7 573497.0 

218-E-5 137079.6 573417.1 

218-E-5A 137087.6 573355.9 

218-E-8 137224.7 5751 15.4 

218-E-9 137078.2 573584.2 

218-W-l 136221.5 566205.1 

218-W-l l 136318.6 566204.9 

218-W- lA 137 184.3 567059.8 

21 8-W-2 136062.0 566205.5 

218-W-2A 136907.2 566437.5 

218-W-3 136746.3 566161.0 

218-W-3A 137272.9 566228.4 

218-W-3AE 137391.3 566616.5 

218-W-4A 136490.9 566227.8 

218-W-4B 135880.5 566190.6 

218-W-4C 135352.5 566200.4 

218-W-5 137164.6 565869.7 

Additional Pushes Based on Area of Liquid Infiltration 

218-W-3A 137513.7 566236.3 

218-W-3A 137393.3 566236.6 

218-W-3A 137200.4 566237.2 

218-W-3A 137127.9 566237.3 

218-W-3A 136953.0 566179.2 
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Table A3-5. Direct-Push Locations. (2 Pages) 

Landfill Hanford Northing Coordinate Hanford Easting Coordinate 

218-W-4B 135926.3 566190.5 

218-W-4B 135834.6 566190.7 

218-W-4C 135656.2 566191.3 

218-W-4C 135526.0 566142.3 

218-W-4C 135230.8 566212.9 

218-W-4C 135109.1 566213.2 

218-E-12B 137065.3 574774.7 

218-E-12B 137195.8 575011.8 

218-E-12B 137198.3 574841.2 

1 In addition to the center pushes, additional pushes will be performed in those landfills that have 
2 experienced historical events, such as rapid snowmelt or infiltration of water, that could have 
3 provided a mechanism to cause contaminant migration. The coordinates for this pushes are 
4 listed in Table A3-5. Logging, as described in Section A3 .1.1.3, will be performed within these 
5 pushes. 

6 Direct-pushes will be driven to a maximum depth of 33 m (100 ft), or to refusal. The vertical 
7 direct pushes described above will be used to assess the stratigraphy under the landfills and 
8 radiological conditions, and to direct future phase soil samples. 

9 Logging data will be collected in REIS; a summary report also will be prepared by the logging 
10 contractor to document the logging activity and results. The logging summary reports will be 
11 documented in the field summary report so they can be referenced in the RI report and other 
12 documents as necessary. 

13 A3.1.3 Investigation of Potentially Unused Caissons 

14 The following sections describe the intrusive characterization techniques that will be used to 
15 investigate caissons that are potentially unused. This investigation will determine if the suspect 
16 caissons contain waste, or are in fact empty, as indicated by historical information. 

17 A3.1.3.1 Radiological Surveys 

18 Radiological screening of caisson interiors will be conducted by the radiological control 
19 technician or other qualified personnel for evidence of radioactive contamination. 
20 A pre-investigation background radiological survey will be performed around the caissons to 
21 document the background radiological conditions in the area. Surveys of the caisson interiors 
22 will be conducted using standard Hanford Site radiological survey equipment including 
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1 Geiger-Mueller5 counters and/or sodium iodide detectors for beta-gamma emitting radionuclides 
2 and portable alpha monitors for alpha-emitting radionuclides. Results of the radiological surveys 
3 will be documented on a Radiological Survey Report for each caisson investigated. 

4 Caissons to be investigated include those caissons in the 218-W-4A and 218-W-4B Landfills that 
5 are believed to be empty/unused according to available historical documentation. These include 
6 the 218-W-4A-C4, 218-W-4A-C6, 218-W-4A-C7, and 218-W-4A-C8 Caissons. 

7 A3.1.3.2 Remote Camera Inspections 

8 Remote camera inspections using a fiber optic camera or an equivalent, in conjunction with 
9 adequate lighting equipment, will be performed in conjunction with the radiological surveys 

10 described above to investigate those caissons that are believed to be unused based on historical 
11 documentation. These techniques will verify that the caissons are free of waste, which will allow 
12 administrative closure activities to be performed. Closure activities will include a 
13 reclassification in the Waste Information Data System database to a "no-action" status. 

14 

5 Geiger-Mueller (radiation counter) is not a trademark. 

A3-24 



DOE/RL-2004-60 DRAFT B 

1 A4.0 HEALTH AND SAFETY PLAN 

2 All field operations will be performed in accordance with Prime Contractor health and safety 
3 requirements outlined in a site-specific health and safety plan. In addition, a work control 
4 package will be prepared that will further control site operations. This work package will 
5 include an activity hazard analysis, and will reference applicable radiological control 
6 requirements. 

7 The sampling processes and associated activities will take into consideration exposure reduction 
8 and contamination control techniques that will minimize radiation exposure to the sampling 
9 team, as required by minimum requirements established by 10 CFR 835, and provide the basis 

10 for consistent and uniform implementation of radiological control requirements. 
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1 AS.O INVESTIGATION-DERIVED WASTE 

2 No waste is expected to be generated as part of the Phase I-B characterization effort. With the 
3 exception of the direct pushes, all of the proposed characterization techniques are minimally 
4 invasive and not expected to generate waste. Because the direct pushes do not involve bringing 
5 material to the surface, as is the case with conventional drilling techniques, only small quantities 
6 of contaminated soil are expected to be generated as part of Phase I-B activities. However, there 
7 is the potential for the direct-push rod to become contaminated because of use. This would 
8 require decontamination or disposal. In addition, miscellaneous solid waste may be generated 
9 from the direct-pushes. This includes gloves, wipes and potentially small quantities of soil, as 

10 previously mentioned. In these cases, the waste would be managed in conjunction with an 
11 approved waste control plan. 

12 Because offsite laboratories to be used for sample analysis of the organic vapor samplers are 
13 licensed to manage and dispose of used sample media, returns from off site laboratories are 
14 not expected. 
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1 APPENDIXB 

2 SUMMARY DESCRIPTIONS AND FIGURES OF WASTE SITES IN THE 
3 200-SW-1 AND 200-SW-2 NONRADIOACTIVE AND RADIOACTIVE 
4 LANDFILLS AND DUMPS OPERABLE UNITS 

5 

6 The tables in this appendix contain descriptions of the 24 landfills within the 200-SW-2 
7 Radioactive Landfills and Dumps Operable Unit (OU) that were considered during the data 
8 quality objectives (DQO) process for this remedial investigation/feasibility study work plan 
9 (Table B-1), as well as the 600 Area landfills (Nonradioactive Dangerous Waste Landfill 

10 [NRDWL] and 600 Central Landfill [600 CL] [Solid Waste Landfill]). 

11 Table B-2 shows descriptions for fifteen 200-SW-1 Nonradioactive Landfills and Dumps OU 
12 and 200-SW-2 OU waste sites. These waste sites are included because they are co-located 
13 within, or are close to, the twenty-four 200-SW-2 OU landfills that were considered in the 
14 Phase 1-B DQO process. Contamination potentially remaining from these sites may be located 
15 within in-scope landfills. It should be noted that 13 of the 15 waste sites are "consolidated" 
16 within 200-SW-2 OU landfills and will be remediated with the landfill, one waste site is 
17 classified as "rejected," and one as "no action." Those classified as "rejected" or "no action" do 
18 not require any further remediation. 

19 The information given in the tables is as follows: 

20 • Site Code: Identifying code assigned to the waste site by the Waste Information Data 
21 System database 

22 • OU: Operable unit in which the site resides 

23 • Site Name: Name(s), and aliases if any, by which the site is known 

24 • Location: General description of where the site is located relative to better-known 
25 Hanford Site landmarks 

26 • Dates of Operation: Dates the site actively received waste 

27 • Source Facility: Facility generating the waste 

28 • Contaminant InventoryNolume Released: Amount and type of waste inventory 

29 • Depth: Maximum depth and/or height of waste site 

30 • Waste Site Dimensions: Area of waste site in terms of length and width 

31 • General Description: Description of the waste site, what it contains, whether waste is 
32 on the surface or buried, whether any special structures exist, and whether any special 
33 history or stabilization notes or other pertinent information exists . 

34 Figures B-1 through B-18 depict the 24 landfills in the scope of the 200-SW-2 OU. Figure B-19 
35 depicts the NRDWL and 600 CL Landfills in the 200-SW-1 OU. 
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Figure B-1. 218-C-9 Landfill. 
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Figure B-2. 218-E-1 Landfill. 

(No wells within 50 m.) 

--·-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-, 

000©©©0©®@@@@@@ 

··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··' 
LEGEND 

@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 
Not to scale 

Years of Operation 
1945 - 1953 

B-3 

SW2_FG070604.17 _070710 



1 

2 

3 

4 

5 

6 

DOE/RL-2004-60 DRAFT B 

Figure B-3. 218-E-2, -2A, -4, -5, -5A, and -9 Landfills. 
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Figure B-4. 218-E-10 Landfil l. 
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Figure B-5. 218-E-12A Landfill. 
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Figure B-6. 218-E-12B and 218-E-8 Landfills. 
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Figure B-7. 218-W-1 Landfill. 
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Figure B-8. 218-W-lA Landfill. 

0 299--WS-9 

./ 
./ 

./ 
./ 

./·· 

. . 
I . . 

I . . 
I . . 

I . . 
I . . 

LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 

-··-.. I 

® 1/ 
!:=====(§======,r 

o Wells Available for 
Sampling/Logging 

Not to scale 

Years of Operation 
1945 - 1961 

---·--·---: 
SW2_FG070604.10_070710 

B-9 



1 

2 

3 

DOE/RL-2004-60 DRAFf B 

Figure B-9. 218-W-2 Landfill. 

r··-··- ·-··-··-··-··-··-··-··-··-··-··-··-··-··-··-· -
0 

~ 299-W15-20 

0 
® 
0 
® 
® 
@ 

® 
@ 

@) 

@ 

@ 

@ 

@ 

@) 

@ 

@ 

0 
© 

LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 

0 Wells Available for Sampling/Logging 

-$- Decommissioned Wells Not to scale 

Years of Operation: 1953 - 1956 

B-10 

C4245J 

C4246• 

•• .J '\ 
SW2_FG070604.11_070710 ••• .\ 

299- 15-49 



1 

2 

3 

DOE/RL-2004-60 DRAFT B 

Figure B-10. 218-W-2A Landfill. 
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Figure B-11. 218-W-3 Landfill . 
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Figure B-12. 218-W-3A Landfill. 
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Figure B-13 . 218-W-3AE Landfill. 
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Figure B-14. 218-W-4A Landfill. 
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Figure B-15. 218-W -4 B Landfi ll . 
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Figure B-16. 218-W-4C Landfill. 
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Figure B-17. 218-W-5 Landfill. 
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Figure B-18. 218-W-11 Landfill. 
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Figure B-19. Nonradioactive Dangerous Waste Landfill and 600 Central Landfi ll 
(Solid Waste Landfill). 
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Table B-1. Summary of Information for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

Site Code 
OU and 

Site Name Location Waste 
Contributing Volume (In-Scope Low- Waste Site 

General Description 
Category Receipt 

More than Level and Unsegregated Dimensions 
5% of Waste Wastes only) 
by Volume 

600CL 200-SW-l 600 CL, 600 Southeast of 1973 to 1996 NIA 596,000 m3 (780,000 yd3
) 294by The site consists of 39 unlined solid waste 

Past-Practice Area Central 200 East Area miscellaneous solid debris. 907 m (965 trenches and 5 unlined liquid disposal 
Landfill , on Army by 2,976 ft ) trenches. All the trenches have been 
Central Loop Road 600 CL also received up to backfi lled and are enclosed by an 8-ft fence 
Landfi ll , (south of 5,000,000 L ( 1,320,000 gal) with lockable gates. The landfi ll was 
Central Waste Route4 of sewage and 380,000 L 

developed in phases . In 1973, the first trench 
Landfi ll, South) ( I 00,000 gal) of garage wa h (JA Jones Trench) accepted sanitary waste, 
CWL, Solid construction and demoli tion debri s, asbestos, 
Waste 

water. 
and liquid waste. In I 975, the northern 

Landfi ll , SWL, IO acres (NRDWL, or Trenches IN, 2N, 18N, 
67 1 The site does not contai n 19N, and 20-34) were isolated for disposal of 

rad ioactive wastes. asbestos and nonradioactive chemical waste. 
Phase II expanded the landfill south, and 
Trenches 36 through 54 received liquid 
sewage and 11 00 Area catch tank liquids. 
From 1982 to 1987, sewage was placed in 
three additional trenches to the west. After 
1987, liquid wa te no longer was accepted, 
and since March 1996 all sanitary wastes have 
been sent to the Ci ty of Richland Landfill . 
lnspections are performed quarterly usi ng a 
monitoring system consisting of a large basin 
and lysimeter. Leachate was noticed in 
Ju ly I 996 and initia ll y collected at a rate of 
IO gal/wk. The leachate is sampled and 
disposed of at the 300 Area Treated Effl uent 
Disposal Facility. Routine gas and 
groundwater monitoring also are conducted. 
Before 1982, detai led logbooks were not 
maintained and chemicals disposed were not 
recorded. It is estimated that 40% (vol) of the 
waste is paper, I 0% is asbestos, and I% to 5% 
are sewage and I I 00 Area catch basin wastes. 
The remainder of the waste is miscellaneous 
office and construction debris, bulky 
containers, medical wastes, appliances, 
furn iture, and chemicals. 
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Table B-1. Summary of Information for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

Site Code 
OU and 

Site Name Location Waste 
Contributing Volume (In-Scope Low- Waste Site 

General Description Category 
Receipt 

More than Level and Unsegregated Dimensions 
5% of Waste Wastes only) 
by Volume 

600 NRDWL 200-SW- l 600 NRDWL, Southwest of 1975 to 1985 Various Laboratory chemicals, Typical The site is a RCRA TSD uni t. The landfill 

TSD 600 Area the Hanford Site solvents, waste paints, oils, trench length consists of 19 unlined trenches that are all 
onradioactive intersection operations/ and empty containers; and width is backfilled. Wastes containing components 

Dangerous with Route4 processes miscellaneous solid debris. 122 by 5 m that are currently regulated by Washington 
Waste South and The site does not contai n (400by State as dangerous waste were disposed to this 
Landfill , southeast of radioacti ve wastes. 16 ft) site before August 19, 1987. These wastes 
NRDW the 200 East were generated from various process 
Landfill, Area on operations, research laboratories, maintenance 
Nonradioactive Army Loop acti vities, and transportation fu nctions 
Dangerous Road throughout the Han ford Site. Trenches 18N, 
Waste Landfill 24, and 32 never were used. In March 200 I, 
(Central the average conductance value for 
Landfill ), groundwater exceeded the criti cal mean val ue 
NRDWL in wells 699-25-34A&B (CCN 0892 15). No 

free liquids have been disposed in the landfill. 
All liquids disposed were containeri zed. 
Quarterl y radiation surveys and groundwater 
monitoring are conducted. In 1993 and 1997 , 
soi I gas surveys were performed and various 
VOCs were detected in each event 
(WHC-SD-EN-Tl- 199). 

2 18-C-9 200-SW-2 2 18-C-9, Dry North of Liquid Hot I billion L (264 million gal) 76 by66 m The burial pit is located at the site of the dried 

Past-Practice Waste No. 7th St and discharges Semi works mildly radioactive steam (251 by 2 16-C-9 Pond. SWITS and paper bu,ial 
0C9, 218-C-9 no,th of Hot 1953 to (20 1-C) condensate liquid discharge 2 17 ft) records indicate other burials outside the pit 
Landfill Semi works 1983. demolition 7,580 m3 (9,920 yd3

) of area. The dried pond was covered with a layer 
Plant miscellaneous solid debris of washed gravel, and material from the 

Solid waste and soil. deacti vation and demolition material of the 

burial 1985 The site contai ns LLW onl y. Hot Semiworks Plant was di sposed. In August 

to 1989 The site contains no Pu, and 
1986, a fire was discovered in the burial pit. It 
was determined that metal frames cut with a 

less than a milligram of U. torch had been placed in the pit before full y 
cooling and ignited flammable material. The 
entire site has been backfilled and surface 
stabilized. A routine radiological survey is 
perfo rmed annually. Debris at the site consists 
of radiologically contaminated concrete 
rubble, large equipment, roofing material, 
metal scrap, and other Hot Semiworks Plant 
demolition wastes. Contaminated soil fro m 
UN-2 16-E-37 and UN-2 16-E-39 also was 
placed in the pi t. 
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Table B-1. Summary of Information for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of Facilities Contaminant Inventory 
OU and 

Site Name Location Waste 
Contributing Volume (In-Scope Low- Waste Site 

General Description Category More than Level and Unsegregated Dimensions 
Receipt 

5% of Waste Wastes only) 
by Volume 

200-SW-2 2 18-E- l , West of 1945 to 1953 200 East Area - 3,030 m3 (2,3 17 yd3
) dry l48 by88 m The landfill consi ts of 15 north-to-south 

Past-Practice 200 East Dry PUREX believed to be waste. (486 by trenches 6 1 m (200 ft) long, ranging from 5 to 
Waste No. 001 (202-A mainly B Plant The site contains 290 ft) 6 m ( 16 to 20 ft) wide. In 1974, areas with 

Building) and wastes unsegregated waste onl y. surface depress ions were filled to grade with 
south of 0.9 kg Pu, 400 kg U. cinders from the 284-E Powerhouse and 
4th St topped with gra vel. In October 1978, an area 

of previously buried waste was uncovered al 
the south end of a trench. The contamination 
wa reburied and covered with clean soil. The 
entire landfill was surface stabili zed with 
46 cm ( 18 in.) of clean soil and vegetated with 
wheat grass. 

200-SW-2 2 18-E-2, North of 1945 to 1953 200 East Area 9,033 m3 ( 11 ,8 15 yd3
) of Total site is The landfill consi t of 9 industrial trenches. 

Past-Practice 200 East B Plant and industrial wastes. 165 by The unit was surface stabilized in 1979 with 
Industrial south of BX The site contains l34 m (54I 0.3 m ( I ft ) of clean backfill material and 
Waste Tank Farm; unsegregated waste only. by 441 ft) vegetated with wheat grass. Trench lengths 
No. 002, co-located 

The site contains 0.8 kg Pu, vary from 27 to 142 m (90 to 465 ft). The site 
Equipment with Landfills 300 kg U. I co-located with Landfills 2 18-E-2A, 
Landfill #2 2 18-E-5, 2 18-E-4, 218-E-5, 2 l8-E-5A, and 2 18-E-9. 

2 I 8-E-5A and 
2 18-E-9 

200-SW-2 2 l8-E-2A, No1th of 1945 lo 1950 Unknown The site contains 98 by 14 m The site contains a single east-west trench and 

Past-Practice Regulated B Plant and unsegregated waste only. (320 by was used as an above-ground storage site for 
Equipment south of Nothing is known about 46 ft) contaminated equipment. There are no records 
Storage Site 2 18-E-2. A waste vo lume or inventories. or inventories for this site. A 1978 inspection 

o. 02A, railroad pur noted a number of sinkholes. During 1979, 
Burial Trench separates several loads of soil were placed over the 

2 18-E-2 from sinkholes , and the stored above-ground 
2l 8-E-2A equipment was buried in the 21 8-E- l 0 

Landfill. The site was surface stabili zed with 
0.3 m ( I ft) of soi I, revegelated, and 
posted/marked as an underground radioactive 
material area in 1980 to 198 1. The site is 
co- located with Landfills 2 18-E-2, 2 18-E-4, 
218-E-5, 2 l8-E-5A, and 2 18-E-9. 
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Table B-1. Summary of Information for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of 
Faci lities Contaminant Inventory 

Site Code 
OU and 

Site Name Location Waste 
Contributing Volume (In-Scope Low- Waste Site 

General Description 
Category 

Receipt 
More than Level and Unsegregated Dimensions 

5% of Waste Wastes only) 
by Volume 

2 18-E-4 200-SW-2 2 I 8-E-4, Irregularly 1955 to 1956 200 East Area - 1,586 m3 (2,074 yd3
) of 238m by The site received repair and construct ion waste 

Past-Practice 200 East shaped (B Plant [22 1-8 ] mainly construction debris. 6 1 m (780 by from the 221-8 modifications. The exact 
Minor polygon construction and The site contains .0 I kg Pu, 200 ft) number of trenches remains unknown . It is 
Construction located modifications) I kg U. believed that two trenches run parallel to the 
No. 4, between two All waste is unsegregated. 

rail road tracks. In June 1960, UPR-200-E-23 
Equipment railroad tracks occurred and contaminated the area to a 
Landfill #4 and north of max imum reading of I rad/h. The site was 

22 1-8 surface stabilized in 1980 and is posted a 
Building Underground Radioactive Materi al. A 

radioacti ve survey is performed annually. The 
site is co-located with Landfills 218-E-2, 
2 18-E-2A, 2 18-E-5, 2 18-E-SA, and 2 18-E-9. 

2 18-E-5 200-SW-2 2 18-E-5, North of 1954 to 1956 200 East Area - 3, 172 m3 (4, 149 yd3
) of 102 by 63 m The site contains two areas of trenches. One 

Past-Practice 200 East B Plant and PUREX (202-A) miscellaneous debri s. (335 by area is 104 m (34 1 ft) long by 40 m (13 1 ft) 
Industrial southwest of The site contains 207 ft) wide and contains multiple narrow trenches 
Waste No. 05, BX Tank unsegregated waste only. that received industrial dry waste and small 
Equipment Farm, The site contains 0.62 kg Pu, 

boxes. The second area is a single trench 
Landfill #5 adjacent to 120 kg U. oriented north/south that is I 02 m (335 ft) long 

218-E-2 by 20 m (64 ft) wide. This trench contains 
Landfill railroad boxcars contaminated by uranyl 

nitrate hexahydrate at the north end. The 
burial areas were stabilized and covered with 
0.3 m ( I ft) of clean soil in 1980. The site is 
co-located with Landfills 2 18-E-2, 218-E-2A, 
2 18-E-4, 218-E-SA, and 2 18-E-9. 

2 18-E-SA 200-SW-2 218-E-SA, North of 1956 to 1959 200 East Area - 6,173 m3 (8,740 yd3
) of 37 by 30 m Literature indicates that the site is one large 

Past-Pract ice 200 East B Plant and PUR EX (202-A) PUREX failed equipment. ( I 20 by burial trench that contains wooden boxes of 
Industrial southwest of The site contains I 00 ft) spent PUREX equipment . The trench was 
Waste BX Tank unsegregated waste only. backfilled in I 96 1. The site was stabilized in 
No. 005A, Farm, The site contai ns I .38 kg Pu, 

1980, covered with I ft of clean backfill , and 
Equipment adjacent to 120 kg U revegetated. The site is co-located with 
Landfill #SA the 2 18-E-5 Landfills 2 18-E-2, 2 l 8-E-2A, 2 18-E-4, 

Landfill 2 18-E-5, and 2 18-E-9 . 



Table B-1 . Summary of Information for 200-SW- l and 200-SW-2 Operable Unit Landfi lls. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

Sit e Code 
OU and 

Site Name Location Waste 
Contributing Volume (In-Scope Low- Waste Sit e General Descript ion 

Category 
Receipt 

More than Level and Unsegregated Dimensions 
5% of Waste Wastes only) 

by Volume 

2 18-E-8 200-SW-2 2 18-E-8, North of the 1958 to 1959 200 East Arca - 2,265 m 3 (2,963 yd 3
) 122 by 35 m The s ite cons ists of a n unknown numbe r of 

Past-Practice 200 East 2 I 8-E- l2A, PUREX (202-A miscellaneous so lid (400 by trenches. In 1979, contaminated tumbleweed 

Construction on th e hills ide and 293-A) construction debris. 11 5 ft) fragments were found that had blown in and 

Landfill s adjacent to The s ite contains accumulated inside the site and a long the west 

the unsegregated waste onl y. boundary. The trenc hes were backfill ed , and 

2l8-E-l2B The s ite conta ins 0.02 kg Pu, 
the site was surface stab ilized in 1980. An 

Landfill 2 kg U 
annual rad iological survey is performed. 
Debris included construc ti on and repa ir wastes 
from the 293-A Building and the PUREX 
cra ne add ition. 

2 18-E-9 200-S W-2 2 18-E-9, North of 1953 to 1958 Unknown - Equipment. Nothing is 130 by 30 m T he s ite was used as an above-ground storage 

Past-Practice 200 East B Pl ant a nd beli eved to be known about the waste (427 by s ite for fi ssion product equipment that became 

Regulated east of the uran ium- vo lume or contaminant 100 ft) co nta minated in the Uranium Recovery 

Equipment 21 8-E-2 recovery in ventory. Process operations at tank farms. It is no t 

Storage Site Landfill process The site conta ins certai n that it ever was used as a landfill. The 

o:1 
' N 

V, 

No. 009, operations a t unsegrega ted waste on ly. site is co- located w ith La ndfill s 2 18-E-2, 

Burial Vault tank farms 2 I 8-E-2A, 2 18-E-4 , 2 18-E-5, and 2 I 8-E-5A 

(HISS) and stabilized in 1980. The s ite was 
re-stabili zed in 199 1 when co ntaminated 
vegetation was found . 

2 18-E- 10 200-SW-2 2 18-E- 10, Northwest of 1955 to 2000 100 Arca, 26,900 m 3 (35 ,200 yd3
) of Tota l s ite is The site is located w ithin the LLBG TSD unit. 

TSD 200 East B Plant a nd B Plant (22 1- equipment/industria l wastes . 7 16 by It consists of 13 trenches running north- south 
Industr ia l directly west B/224-B), The site contains LLW, 6 17 m (2,350 and one trench running east-west. T renches 
Waste No . 10, of the Off s ite, MLLW, and unsegregated by 2,025 ft) ra nge from 264 to 433 111 (865 to 1,420 ft) long 
Equipment 2 l 8-E-5A PUREX waste. by 4.6 lo 5 m ( 15 to 16 fl) w ide at the bo tto m. 

Landfill # 10 Landfill (202-A) The site contains 4.94 kg Pu , 
Wastes disposed to the site inc lude cover 

80 1 kg U. 
blocks, tube bund les, jumper vesse ls, pumps, 
co lumns, and filters . In June 1960, a partia ll y 

Contaminants include covered buri al box of PU REX tube bundles 
asbestos, lead, and di-n -octy l caused an a irborne contamination spread 
phtha latc. (U PR-200-E-23). In 1980, Trenches I 

through 5 were backfill ed and stabilized. The 
section was vegetated with grasses. Surface 
stabiliza tion also was compl eted for the 
eastern IO ha (25 acres) in 1980. 
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Table B-1 . Summary of Information for 200-SW-l and 200-SW-2 Operable Unit Landfills. ( 15 Pages) 
Source 

Dates of 
Facilities Contaminant In ventory 

OU and 
Sit.e Name Location Waste 

Contributing Volume (In-Scope Low- Waste Site 
General Description Category 

Receipt 
More than Level and Unsegregated Dimensions 

5% of Waste Wastes on ly) 
by Vo lu me 

200-SW-2 2 l8-E- l2A, North west of 1953 to 1967 200 East Arca 15,300 m3 (20,000 yd') of dry Total site is The si te contains 28 burial trenches that 
Past-Pract ice 200 East Dry the C Tank waste. 362 by 12 m rece ived ca rdboa rd boxes and plastic bags of 

Waste Farm and The site contains ( 1, 188 by radi oactive waste. Trenches 4 through I I, 15, 
No. 12A south of unsegrega ted waste onl y. 40 ft) 16, and 26 through 28 contain acid-soaked 

2 18-E- 12B 
The site contai ns 8.9 kg Pu , materi a l. The spec ific contents of Trench 28 

Landfi ll arc not listed. A waste in ventory logbook 
995 kg U. 

documents buria ls of tank farm dip tubes, an 
impact wrench, contaminated cable, jumpers, 
anima l ca rcasses from I 08-F, and an o ff- site 
shipment of depleted uranium. The trenches 
were backfilled, and stabili zati on occurred in 
1979 and 1980. Biobarri ers install ed at the 
site included polyethylene liners and ureabor 
(herbi cide) to kill vegetation. The site was 
stabi lized aga in in 1994 with 46 to 6 1 cm 
( 19.8 to 24 in .) of clean fill. 

200-SW-2 2 18-E- 12B, North of the 1967 to 200 East 65,600 111
3 (85,800 yd3

) Total site is The site is located within the LLBG TSD unit. 

TSD 200 East Dry C Tank Farm present Area, B Plant , industrial wastes. 1,259 by The landfill has the des ign capacity for 138 
Waste No. 12B and south o f Offs ite, The site contains 698 m trenches runnin g north to south . A tota l o f 38 

12th St PUREX, Tank unsegregated, low-leve l, and (4 ,130 by trenches are fill ed , 2 were pa rti a lly fill ed, and 
Farms tra nsuranic wastes. 2,290 ft) one was excavated and never used. The 

In-scope was tes conta ins remaining trenches never were excavated. The 

1.39 kg Pu, 7.64 kg U. A 11 trenches southern porti on of the site (Trenches I 

These inventori es do not are 4.9 m through 17) were interim stabi li zed in 198 1 

( 16 fl)dec p. with clean fill. In January 2000, two 
include Trench 94 , conta minated tumbleweeds were removed 
contain ing U.S. Navy reactor from the site. 
compartments, nor post-1970 
TRU, which arc out of scope 
of this project. 
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Table B-1. Summary oflnformation for 200-SW-l and 200-SW-2 Operable Uni t Landfi lls. (15 Pages) 
Source 

Dales of 
Facilities Conlarninant lnvenlory 

OU and 
Site Name Localion Wasle 

Contributing Volume (In-Scope Low- WasleSile 
General Description 

Category 
Receipt 

More than Level and Unsegregated Dimens ions 
5% of Waste Wastes only) 
by Volume 

200-SW-2 2 18-W- I , Northwest of 1944 to 1953 200 West 7, 164 111
3 (9,370 yd3

) dry Total site is T he site contains 15 trenches that run east to 

Past-Practice 200-W Arca the 234-5Z Area waste. 159 by west. Twel ve trenches a rc " V" shaped 2 .4 m 
Dry Waste Building; cast The s ite conta ins 140 m (8 ft) deep and 5 m ( 16 ft) wide at ground 
No. 00 1, So lid of Dayton unsegregated waste only. (52 1 by level. The other three trenches arc 
Waste A vc, between 

The s ite conta ins 94 kg Pu, 485 ft) fl at-bottomed at 2.7 111 (9 ft) deep and 7.3 m 
Landfil l # I the 2 18-W-2 

700 kg U. 
(24 ft) wide at the surface. "V" trenches 

and 
Trenches arc typically were used to di spose of sma ll 

2 18-W- I I 
2.4 to 2.7 Ill conta minated a rtic les such as paper, fi lte rs, 

Land fi ll s (8 to 9 ft) and small pieces o f equipment. The 

deep fl at-bottom trenches conta in large pieces o f 
contamina ted equ ipment and wooden, meta l, 
and concrete burial boxes. The trenches have 
been bac kfill ed, and the s ite was stabilized in 
1983. A surface radi olog ica l survey is 
perfo rmed annua lly. 

200-SW-2 2 18-W- IA, Northwest o f 1944 to 196 1 200 West 13,700 111
3 ( 17,900 yd3

) Tota l s ite is T he site is the first landfi ll in the 200 West 

Past-Practice 200-W Area 22 1-T, Area equipment and industrial 184 by Arca to receive large, contaminated 
Industria l between two wastes. 139 111 equipment. T he site conta ins approx ima tely 
Waste ra il road spurs The s ite conta ins (605 by ten burial areas. The areas include typica l 
Land fil l # 1, unsegregated waste only. 457 ft) trenches and "buria l ho les." The exact 
Equ ipment T he s ite conta ins 2.0 kg Pu , loca tions o f the ho les arc not known. Most o f 
Land fi ll # I 

900 kg U. the equipment was d isposed of in wooden 
boxes that eventua lly rotted and sett led, 
creati ng s inkho les. T he sinkho les were fi lled 
in 1975 with 1.8 111 (6- ft) th ick concre te ce ll 
blocks and c lean fi ll. Radio logica l surveys arc 
perfo rmed annua lly. 

200-SW-2 2 18-W-2, Northwest of 1953 lo 1956 200 West 8,240 111
3 

( I 0, 778 yd3
) dry Tota l site is The s ite is a landfi ll that conta ins 20 trenches 

Past-Practice 200-W Arca the 234-5Z Arca waste . 180 by running cast to west. Before back fi lling, waste 
Dry Waste Bui lding The s ite conta ins 159 Ill was observed to be with in 46 cm ( 18 in .) o f 
No. 002, Dry between unsegregated waste onl y. (589 by the ground surfaces. Sinkho les were fil led in 
Waste Landfi ll 2 18-W-4 B 

The s ite conta ins 126 kg Pu , 52 1 ft) 1974. The s ite was surface stabili zed in 1983 
No. 2 and 2 18-W- I 

1400 kg U. with a minimum o f 0.6 111 (2 ft) o f c lean fill 
and vegetated. A surface rad iolog ica l survey 
is performed annua lly. 
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Table B-1. Summary of Information for 200-SW- l and 200-SW-2 Operable Unit Landfi lls. (15 Pages) 
Source 

Dates of 
Facilities Contaminant In ventory 

OU and 
Site Name Loca ti on Waste 

Contributin g Volume (In-Scope Low- Waste Site 
General Description Category 

Receipt 
More than Level and Unsegregated Dimensions 

5% of Waste Wastes only) 
by Volume 

200-SW-2 2 18-W-2A, West of the 1954 to 1985 200 Arca 25, I 00 m3 (32 ,800 yd3
) Tota l site is The site is an industria l buria l a rea with 19 

Past-Practi ce Industrial 22 1-T faci liti es equipment and industria l 536 by trenches; 17 run east lo west and 2 ru n no rth to 
Waste Building, includ ing wastes. 340 m south . Solid wastes di sposed lo the site 
No. 02A, north of T Pond so il, Th is site contains ( 1,758 by inc lude tanks, concrete blocks, faci lity wastes, 
Equipment 23 rd St, and R.EDOX, unsegrega ted and low-leve l I, 11 6 ft) process equ ipment, contaminated soil scraped 
Landfill #2 d irectly east B Plan t, and wastes. fro m the 2 I 6-T-4- 1 Pond (Trench 27), 

of the 234-5Z 
The site contai ns 6.38 kg Pu, R.EDOX centrifu gcs, jumpcrs, pumps, filters, 

2 18-W-3 
2,690 kg U and miscellaneo us cell equipment and wastes. 

Landfill Trench 2 1 conta ins a pluto nium g lovcbox. In 
January 1959, a contamination spread occurred 
when a buria l box containing REDOX jumpers 
co llapsed during back fill operati ons 
(U PR-200-W-53) . The site was backfi lled and 
surface stabi lized in 1980. However, the site 
remained acti ve unti l 1985 because of two 
unused trenches and the ce ll block burial sites. 
An undocumented burial box was di scovered 
in June 1983 whi le ex tending an acti ve trench. 
The site was re-stab ilized with clean fill and 
gravel in 200 I. 

200-SW-2 2 18-W-3 , Dry West of the 1957 to 196 1 PFP 12,400 m3 ( 16,220 yd3
) Tota l site is Although drawin gs (H-2-32095 , Sheet I, 

Past-Practi ce Waste No. 003 22 1-T mostly dry wastes buried 2 18 by Rev. 11 ) indicate lhal the s ite consists of 20 
Building and with some equipment. 155 m east-west trenches that range fro m 122 to 
directly west This s ite con tai ns (716 by 145 111 (400 to 475 ft) long with unknown 
of the unsegregated wastes only. 5 10 ft) w idths, geophysical data coll ected in 2006 
2 18-W-2A 

The site conta ins 68 kg Pu , (D& D-30708) and unpubli shed 1960s logbook 
La ndfi ll evidence show both east-west and north-south 70,000 kg U 

trenches that are di fferenl in locati on and 
differently numbered. The site rece ived 
misce llaneous unsegrega ted wastes includ ing 
drums of dep leted urani um, a 195 1 pickup 
truck, and other miscellaneous items, mainly 
in cardboard boxes. The s ite is back fi lled and 
was surface stab ilized in 1983. A surface 
rad iologica l survey is performed annua lly . 
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Table B-1. Summary oflnformation for 200-SW-l and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

OU and 
Site Name Location Waste 

Contributing Volume (In-Scope Low- Waste Site 
General Description 

Category 
Receipt 

More than Level and Unsegregated Dimensions 
5% of Waste Wastes only) 
by Volume 

200-SW-2 2 18-W-3 A, West o f the 1970 to 1998 I 00 Arca, 200 97,500 m3 ( 127,500 yd3
) dry Outs ide The site is located within the LLBG TSO unit. 

TSO Dry Waste 22 1-T West Arca , waste and some eq uipment. dimensions The site was des igned to contain 6 1 trenches 
No. 003A Building and 300 Arca, The site contains TR U, TRUM, of the site runnin g in an east to west d irecti on. Four 

north o f PFP, Tank LLW, MLLW, and un segregated arc 747 by trenches have no t been dug, and the 57 that 
2 18-W-3 Farms wastes. 283 111 have been constrnctcd range from 127 lo 
Landfill The site contains 0.55 kg Pu, (2.450 by 284 111 (4 17 lo 930 fl) in length . In January 

634 kg U. 930 fl) 1997, beta/gamma contaminati on caused by 
Chemicals in wastes disposed lo pieces o f wind-blown tumbleweeds were 
the in-scope trenches or portions fo und at Trench 26. Ro utine a irborne and 
of trenches (LLW, MLLW, and groundwater monitoring is performed. 
unsegregated wastes) include Perimeter radiolog ical surveys are conducted 
1,2,4-trimethylbcnzene; acet ic 

annua ll y. acid, butyl ester; acclonitrile; 
aliquat 336; anasc; asbestos; 
barium; batteries; beryllium; 
cadmium; carbon tetrachloride; 
carcinogens; causti c; charcoa l; 
chromium; coal tar; copper; 
corti sporin; cyclohcxanc; 
cyclohexanonc; dibuty l 
phosphate; dibutyl-n,n-
diethylcarbomyl phosphate; 
dioxane ( 1,4-diethylcne dioxide); 
ethanol; cthanolaminc; ethylene 
gl ycol ; glycerin ; isopropyl 
alcohol; kerosene; lead; lith ium 
fluoride; mercury; methanol; 
naphthalene; napthylamine 
tritium; n-hcxane; n-hcxanol; 
nitric acid; nonnal paraffins; oil; 
organic; phosphori c acid; 
polyurethane; pseudocumcne; 
silver; sil ver nitrate; slaked lime; 
sodium; sodium hydrox ide; 
solvents; tetrah ycl ro fu ran; 
toluene; tributy l phosphate; 
trichlorocthylcnc; 
trichloro nuoromethanc; 
triocty lphosphine ox ide; uranium 
nuoride; xylene (mi xed isomers); 
zinc; zirconium. 
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Table B-1. Summary oflnformation for 200-SW-1 and 200-SW-2 Operable Unit Landfi lls. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

OU and 
Site Name Location Waste 

Contribut ing Volume (In-Scope Low- Waste Sit e 
General Description Category More than Level and Unsegregated Dimensions 

Receipt 
5% of Waste Wastes only) 
by Volume 

200-SW-2 2 18-W-3AE, East and 198 1 to 2004 100 Area, 34,300 111
3 (44,900 yd3

) of Outside The site is located within the LLBG TSD unit. 

TSD Industrial adjacent to 11 00 Arca misce llaneous wastes. dimensions It origi nally was designed to contain 24 
Waste the ( 11 7 1 The site contains TRU, o f site are trenches. However, it was re-designed to 
No. 3AE, Dry 2 18-W-3A Transportation LLW, and MLLW. Tbe TRU 555 by contain onl y 12 trenches at deeper depths. 
Waste Landfill in the & al this s ite wi ll be removed 445 m ( 1,820 Only eight of the trenches were excavated; 
No. 3AE 200 West Mai ntenance and processed; it is not part by 1,460 ft) three of th ese are only partia lly fi ll ed . The 

Arca Bui lding), 300 o f the TPA M-9 1 scope. location of this site a lso inc luded a portion of 
Area , Offsite The s ite conta ins 0. 12 kg Pu, Trenches are the 2 16-T -4B Pond. The site rece ived 

439 kg U. 4.6 lo 6. 1 m miscell aneous wastes inc luding rags, paper, 

Chemica ls in wastes disposed ( 15 to20 fl) rubber g loves, di sposable suppli es, broken 
too ls, laboratory wastes and industria l waste 

to thi s site inc lude aluminum deep. 
such as fa il ed equipment, tanks, pumps, ovens, 

ni trate; 2,4-d inotroto luene; agita tor , heaters, hoods, j umpers, 
ammonium chloride; decommissioned change trai lers, etc. 
asbestos; beryllium; bis Trenches 5 and 8 conta in post- 1987 mixed 
(2-ethylhexyl) phthalate; waste. 
chromium; copper; dibutyl 
phosphate; fe rric nitrate; 
ferrous ammonium sul fate; 
hydrobromic acid ; lead; 
mercuty ; nicke l hydroxide; 
ni trate; oil ; polychlori natcd 
biphenyls; potassium nitra te; 
sil ver; sodium hydrox ide; 
sod ium nitrate; sodium 
nitrite; sulfuri c acid ; 
tetrachloroethylenc; 
tr ichloroethcne; 
trichloronuoro mcthane; 
zirconium. 



Table B-1. Summary oflnformation for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

Site Code 
OU and 

Site Name Location Waste 
Contributing Volume (In-Scope Low- Waste Site General Description 

Category Receipt 
More than Level and Unsegregated Dimensions 

5% of Waste Wastes on ly) 
by Volume 

2 l8-W-4A 200-SW-2 2 l 8-W-4A, Southeast o f 196 1 to 1968 200 West 16,700 rn3 (2 I ,800 yd3
) dry Ou tside The site contai ns 2 1 trenches oriented cast to 

Past-Practice Dry Waste the Area, PFP, wastes and sornc equi pment. dimensions west and six to e ight verti ca l pipe units or 
No. 04A inte rsection of REDOX This site conta ins of 320 by drywe lls. In additi on there is a spec ia l buria l 

23 rd St and unsegrega ted wastes only. 267 111 ( 1,050 trench at the cast end of Trench 11 conta ining 
Dayton Ave The s ite conta ins 35.4 kg Pu , by 875 ft) a REDOX co lumn. All trenches are 9 m 

394,000 kg U 
(30 ft) wide, with 12.2 m (40 ft) between 
trench centerlines. They range in length from 
153 to 305 m (500 to 1,000 ft). The vertica l 
pipe units were insta lled near the east end of 
Trench 16. Each consists o f two 55-gal drums 
we lded together with the ends removed except 
the bottom of the lower drums; they were 
placed 4.6 m ( 15 ft) bgs. After each drop 
containing waste, dirt was shove led into the 
well to shield the ga mma radiation. Two 
vertica l pipe units as deep as 15 m (48 ft) may 
be located near th e east end of Trench 18. No 
information has been found on the ir contents . 
Drawing H-2-32487 shows deta ils of many 
indi vidual burials. Unplanned releases to this 
s ite (Table 8-2) include a fire in the landfill 
(U PR-200-W-1 6), spotty contaminati on 
release (UPR-200-W-26), a buria l box coll apse 
(UPR-200-W-53), and a release of previously 
buried waste (U PR-200-W-72) . The site was 
stab ilized in 1983. 
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Table B-1. Summary oflnforrnation for 200-SW-l and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

OU and 
Site Name Location Waste Contribut ing Volume (In-Scope Low- Waste Site 

General Description 
Category 

Receipt 
More than Level and Unsegregated Dimensions 

5% of Waste Wastes only) 
by Volume 

200-SW-2 2 l 8-W-4B, Northwest of 1968 to 1990 222-S, 300 I 0,466 m3 ( 13,690 yd3
) of 189 by The s ite is located within the LLBG TSD un it 

TSD Dry Waste the 234-5Z Area, PFP, waste as of September 30, 183 m and contains miscellaneous debris including 
No. 04B Building, and T Plant 2005 . (620 by rags, paper, cardboa rd , plastic, and equipment. 

d irectly west The s ite contains TRU, 600 ft) The s ite contains 13 trenches and one row of 
o f23 I-Z LLW, and unsegregated 12 caissons (5 a lpha, 6 MFP, and I deeper, 
Bui ldin g wastes . s il o-type that became plugged after rece ipt of 

The site contains 8.98 kg Pu 
two waste packages). T renches 7 and 11 and 

and 21.6 kg U. the a lpha cai ssons conta in TRU waste planned 
to be retrieved unde r M-9 1. Four of the 

Chemicals in wastes disposed 5 a lpha caissons were used from 1970 to 1979; 
to the in-scope trenches or the fifth is believed to be empty. The alpha 
portions o f trenches (LLW and MFP caissons are up to 2.7 m (8.8-ft-) 
and unsegregated wastes) diameter, 3 m ( 10 ft) high concrete and/or 
include beryll ium, lead, oi l, corrugated steel containers with an access 
and zirconium . chute diameter of approx imately 90 cm 

(36 in .). The s ilo-type caisson is a 3 m ( 10-ft-) 
di ameter, 9 m (30-ft-) ta ll conta iner placed on 
a concrete foundatio n with a concrete 
shie lding top s lab; it has a 107 cm (42-in.-) 
diameter access chute. A ll ca issons are 
equipped with air-filtering systems. 
Trenches I through 6 were surface stabilized 
and backfilled with c lean soil in 1983. 
Trench 7 is covered with a 1.2 m (4 ft) soil 
mound . The remaining trenches were 
backfi ll ed afler use and stabili zed with clean 
gravel in 1995. 
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Table B-1. Summary oflnformation fo r 200-SW-l and 200-SW-2 Operable Un it Landfills. (15 Pages) 
Source 

Dates of 
Facilities Contaminant Inventory 

O U and 
Site Name Location W aste 

Contributing Volume (In -Scope Low- Waste Site 
General Description 

Ca tego ry 
Receipt 

More tha n Level and Unsegregated Dimensions 
5% of Waste Wastes only) 
by Vo lume 

200-SW-2 218-W-4C, Main section 1978 to 2005 100 Arca , 15,200 m3 ( 19,900 yd3
) of Main portion The site is within the LLBG TSO unit. The 

TSO Dry Waste located west 300 Arca, waste as of September 30, is 774 by si te is d ivided into two parts; the section 
No. 004C and southwest Offsitc, PFP, 2005. 232 111 containi ng buria l trenches to the west, and an 

of the 234-5Z REDOX The site contains TRU, (2,540 by annex (wh ich never has been used) to the cast. 
Bui ld ing, east TRUM, LLW, and MLLW. 760 fi) The landfi ll is designed to conta in up to 
of Dayton The site contai ns 0.026 kg 

65 trenches. Only 14 trenches ha ve been 
Ave. Annex is Pu, 2 15 kg U. Unused 

excavated; 6 of these arc only part ia lly fill ed . 
located The landfi ll annex area never has been used. 

Chemica l in wastes di sposed Annex is 
The trenches run east to west and range in d irectly south 219 by 

of the 234-5 to the in-scope trenches or 
203 111 

length fro m 50 to 232 m ( 162 to 760 ft). The 
Bui ldin g, portions of trenches Z Plant burning pit, which operated during the 
no,th of (LLW/MLLW) include: (719 by 

late 1940s and ea rl y 1950s, was reportedly 
16th St 1,2-diami nopropane; 

665 fi) 
excavated in the 1970s during the construct ion 

I -butene; 2,2,4- of Trench 7. Some of the TRU-containing 
trimcthylpcntanc; 3,4(bcnz- trenches arc asphalt lined. Trenches I, 4, 7, 
3,6)pyrcne; acetic anhydride; 20, 24 , and 29 conta in retrievably stored, 
acctophenone; acid ; suspect TRU waste. One drum of suspect 
chromium; coa l tar; copper; TRU was buried in what is otherwise a LL W 
cumcne hydropcrox ide; di+ trench in 198 1; records were later examined, 
butyl-p-crcso l; indolc picratc; and the drum and trench were rede fined as 
isopropyl iod idc; lead; containing only LLW. Trenches NC, 14, and 
mercury; n,n-disal icy lidenc; 58 conta in post- 1987 mixed waste. 
naphtha lene; 2-methyl-
naphthalene; o il; paint 
thinner; phenol; s il ver; slaked 
lime; sodium; I-butyl 
hydroperoxidc; uran ium 
nuoride; viny l chloride 
(chloroeth ylcne); zirconium. 
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Table B-1. Summary of Information for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages) 
Source 

Dates of 
FaciJities Contaminant Inventory 

Site Code 
OU and 

Site Name Location Waste Contributing Volume (In-Scope Low- Waste Site 
General Description Category More than Level and Unsegregated Dimensions 

Receipt 
5% of Waste Wastes only) 

by Volume 

2 18-W-5 200-SW-2 218-W-5, Dry West of 1985 to I 00 Area, 300 7 1,000 m3 (92,900 yd3
) of Outside The s ite is an act ive TSO unit. The landfill is 

TSO Waste Dayton Ave present Area, Offsite, tota l wastes as of dimensions des igned to conta in 18 low-level and four 
Landfill , and north of PFP, Tank September 30, 2005. ofl ,013 m mixed waste trenches. Currently there are 11 
Low-Level 23rd St Farms This s ite contains LLW and by 366 111 inacti ve low-leve l trenches; two of these 
Radioacti ve MLLW. (3,320 by (Trenches 22 and 24) contain post-A ug ust 19, 
Mi xed Waste 

The s ite contains 0. 17 kg Pu, 1,200 ft) 1987, mi xed waste. In addit ion, the onl y two 
Landfills 

6,9 15 kg U. 
currently act ive RC RA-compliant lined mi xed 
waste trenches w ithin th e LLBG TSO are 

Chemicals in wastes disposed located at this landfill (Trenches 3 1 and 34). 
to the in-scope trenches (i.e ., The RCRA-compli ant trenches are out of 
a ll trenches except 3 1 a nd scope of this project. 
34) include lead, oil , an d 
slaked lime. 

2 18-W- I I 200-SW-2 2 18-W- l 1, Northwest of 1960 - 1960 Tank Farms - 1, 160 111
3 ( 1,520 yd3

) Tota l area is The unit consists of two buria l trenches 77 m 

Past-Practi ce Regu lated the 234-5Z Uranium miscellaneous so lid debris. 159 by 55 111 (258 ft) and 46 111 ( 150 ft) long, respectively. 
Storage Site Building and Recovery The s ite contains (520 by Sources conflict as to whether the 

north of Process and unsegregated wastes only. 180 fl) southernmost of the two tTcnches ever was 
2 18-W- I Sr/Cs No plutonium or uran ium 

excavated and fill ed. Geophysics data 
Recovery in ventories are reported for Trenches arc 

collected in 2006 (D&D-30708) suggest that 
Operations this site. 4 .6 Ill ( 15 ft) the trench docs not exist. Before stabilization 

deep. 
in 1983, a portion of the landfill was used fo r 
above-ground storage of contaminated 
equipment. The waste is low-leve l 
contaminated equipment. A surface 
radi ologica l survey is perfo rmed annua lly. 

CCN 089215, " Not1fi cat1on of Exceedance o f Criti ca l Mean Value for Specific Conductance at the Non- Radioacti ve Dangerous Waste Landfill. " 
D&D-30708, Geop hysical ill vestigatio11s Su111111a1y Report; 200 Areas Burial Grou11ds: 218-E- I, 218-E-2A, 218-E-8, 2 l 8-E-l 2A, 218- W- I, 218-W-2, 2 18- W-3, a11d 2 18-W- I 1. 
Ecology et al. , 1989, Hanford Federal Facility Agree111e11t a11d Consent Order. 
H-2-32487, 2 /8-W-4A Dry Waste Burial Site. 
H-2-32095, 2 !8- W-2A Industrial Burial Grou11d & 218-W-3 D,y Waste Burial Grou11d. 
Resource Co11servation and Recove1y Act of I 976, 42 USC 690 I, ct seq . 
Waste illformatio11 Data System Report, Hanfo rd Site database. 
WHC-S D-EN-Tl - 199, NRDIVL Soil Gas Survey Fi11al Data Report. 
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Table B- 1. Summary oflnformation for 200-SW-l and 200-SW-2 Operable Unit Landfi lls. (15 Pages) 

OU a nd 
Catego ry 

below ground surface . 
low-leve l landfill. 
low- level waste. 
mixed fi ssion product. 
mi xed low- level waste. 

Site Na me 

not avail able or not known. 
operable unit. 
Plutonium Finishing Plant. 
Plut onium-Uranium Ex tract ion (Plant). 

Location 

Resource Co 11servatio11 and Recove1y Act of I 976. 
Reduction ox idati on (S Plant). 

Dates of 
Waste 
Receipt 

Source 
Facilities Conta minant Inventory 

Contributing Volume (In-Scope Low- Waste Site 
General Description 

Mo re tha n Level and Unsegregated Dimensions 
5% of Waste Wastes only) 

by Volume 

RR = ra ilroad. 
SWITS = Solid Was te ill.formation a11d Tracki11g System. 
TPA = Tri-Party Agreement (Ha,!ford Federal Facility Agreement and Consent Order 

(Ecology ct al. , 1989). 
TRU = Radioacti ve waste as defined in DOE G 435.1 I, Implementation Guide.for Use with 

TRUM 
TS O 
UPR 
WIDS 

DOEM435. I- I . 
= transuranic waste mixed with dangerous waste components. 
= treatment, storage, and/or disposal (unit). 
= unplanned release. 
= Waste hiformat ion Data System database. 
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Table B-2. Summary of Information for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfi lls. (6 Pages) 

Dates of Source 
Contaminant 

Waste Site Site Code OU Site Name Location 
Operation Facility 

Inventory/ Depth 
Dimensions 

General Description 
Volume Released 

UPR-200-E-23 SW-2 UPR-200-E-23 , Burial Release occurred June I 0, PUREX F- 11 Parti cles and N/A N/A The unplanned re lease 
Box Collapse at at 2 l 8-E- 10 1960 and 1-1-4 tube contaminated soil (U PR-200- E-23) occurred at the 
2 18-E- 10, Landfi ll ; the bundles 2 18-E-1 0 Landfi ll when large 
UPR-200-W- 158 contamination boxes o f contaminated PUREX 

spread eas t and equ ipment coll apsed and spread 
southeas t up to contam ination. The maximum 
3 miles (4.8 km) dose rate at the box was 5 rad per 
beyond the hour ( I 00 ft) from the box. The 
200 East Area box was covered parti ally with 
perimeter fence. soil. ("Consolidated"). 

UPR-200-E-24 SW-2 U PR-200-E-24, Contamination June I 0, PUREX F-1 1 Pa rt icles and N/A N/A An unp lanned release 
Contamination Plume spread from 1960 and 1-1-4 Tube contaminated soil (U PR-200- E23) occurred at the 
from the 2 18-E- 10 2 18-E- 10 Landfill bund les 2 18-E- IO Landfill when large 
Land fi ll , UN -200-E-24 to 3 mi les boxes of PUREX equipment 

(4 .83 km) beyond collapsed and spread 
the 200 East Area contaminati on. This related 
perimeter fence. unp lanned release (U PR-200-E-

24) is a lso reported to account fo r 
the a irborne contamination plume 
from the broken box. 
("Consolidated"). 

UPR-200-E-30 SW-2 UPR-200-E-30, Within the April 20, N/A Process ju mpers N/A Area of A wooden burial box contain ing 
UN -200-E-30 2 18-E- 10 Landfi ll . 196 1 and contaminated 37, 16 1 m2 82 highly contaminated process 

soil < 400,000 fr) jumpers co llapsed as it was 
covered w ith soil. This has been 
ass igned to the 2 18-E- IO Landfi ll. 
Maximum contamination of 
500 mr/h was spread over a 
400,000 ft2 area. The landfi ll has 
been surface stabi lized. 
("Consolidated"). 
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Table B-2. Summary oflnformation for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills . (6 Pages) 

Dates of Source 
Contaminant Waste Site 

Site Code OU Site Name Location 
Operation Facility 

Inventory/ Depth 
Dimensions 

General Description 
Volume Released 

U PR-200-E-53 SW-2 UPR-200-E-53 , T he release October 17, N/A Contaminated so il N/A 46 by 15 m In October 1978, a contamina tion 
UN-200-E-53, occurred at 1978 ( 150 by spread occurred during backfilling 
Contam ination at 2 18-E-1 La ndfill. 50 ft) operations when shallow buried 
2 18-E- 1 conta minated waste in an adjacent 

trench was uncovered by a 
bulldozer. Numerous spots of 
radioac tive contamination were 
detected w ithin the south end of 
the 2 18-E- I T rench. The 
contamina ted so il was reburi ed, 
and clean fill was spread over the 
area. The surface o f the landfill 
was stabilized in 198 1. The 
re lease is not marked or posted, 
but the 2 18-E- 1 Landfill is 
marked and posted . 
("Consolida ted"). 

UPR-200-E-6 1 SW-2 UPR-200-E-6 1, The release 198 1 B Plant N/A N/A N/A This contamination already has 
Radioactive occurred in the been cleaned up. The site is 
Contamination from rail road right- o f- located at the ra il road 
Rail road Burial Cars, way at the landfill ri ght-o f-way within the area 
UN-2 16-E-6 1, unloading ramp in mapped as the Industria l Landfill s 
UN-200-E-6 1 the 2 I 8- E- 1 0 (2 18-E- 10). It is contamination 

Landfill area. found after a concrete buria l box 
was off -loaded from rai lroad cars 
to landfill s. The box le ft B Plant 
with unacceptab le levels of 
contaminati on that were not found 
until after the box had been 
off-loaded. Both the ra il road car 
and the offl oading ramp showed 
smearable contaminati on. They 
were decontaminated w ithin a few 
days a fter di scovery. 
("Rejected"). 
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Table B-2. Summary oflnformation for Waste Sites Co-Located with 200-SW-2 Operab le Unit Landfills. (6 Pages) 

Dates of Source 
Contaminant 

Waste Site Site Code OU Site Name Location Operation Faci lity 
Inventory/ Depth 

Dimensions General Description 
Volume Released 

UPR-200-W-I I SW-2 UPR-200-W- 11 , Within the July 9, 1952 NIA Airborne NIA NIA This s ite was a result of a 
Landfill Fire, 2 18-W-I Landfi ll. radioactive spontaneous fire in the 2 18-W- I 
UN -200-W- I I, contamination Landfill. It is a duplicate of 
UPR-200-W-1 6 including alpha UPR-200-W-1 6. 

particles. ("Consolidated"). 

UPR-200-W- 134 SW-2 UPR-200-W- 134, 2 18-W-3A Oct. 28, 325 Building, None. NIA NIA UPR-200-W- l 34 involved the 
Improper Drum Burial Landfil l, Trench 1975 300 Area. improper buria l of a TRU-labeled 

30, WSP drum (conta iner ID 325-75-
coordinates 0473S) in 1975 at the 2 18-W-3A 
137358N, 566 159 Landfill. A lthough the drum did 
lo 566 166 E. not fa il nor re lease contamination, 

it was not buried as retrievably 
stored was te per requirements. 
The trench section where it was 
buri ed was re-designated as 
transuranic (ARJ-I-CD-594). 
("Consolidated"). 

UPR-200-W- 16 SW-2 UPR-200-W- I I, Within 2 18-W-I Jul y 9, 1952 NIA Airborne NIA NIA The release was a result o f a 
Land fill Fire, Landfill. radioacti ve spontaneous fire in the 2 18-W- I 
UN -200-W-l l , Fire at contamination Landfill. The trench where the 
2 18-W- I Landfill inc luding a lpha fire occurred runs east and west 

partic les. and was roughly in the center of 
the landfill. A fire in the dry 
was te spread plutonium 
contamination in the vicinity of 
23 1-Z Building. The 
contaminated soil was bulldozed 
into the trench. The ground on 
the north s ide was stabilized with 
o il , and roads near Z Plant were 
washed down with water. 
("Consolidated"). 
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Table B-2. Summary of Information for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills. (6 Pages) 

Dates of Source 
Contaminant Waste Site 

Site Code OU Site Name Location Operation Facility 
Inventory/ Depth Dimensions 

General Description 
Volume Released 

UPR-200-W-26 SW-2 UPR-200-W-26, Assumed lo be November 22 1-T Soil contamination N/A N/A A box of used connectors was 
Contamination Spread 2 18-W-I A 27, 1953 from 22 1-T spent removed from the 22 1-T Building 
During Burial Landfill and a long equipment and buried in the 2 18-W-I A (a lias 
Operation the rai lroad tracks. Ra ilroad) Landfill. During 

un loading, the lid was dislodged 
and contamination was spread lo 
the fl atcar and surrounding 
ground. ("Consolida ted"). 

UPR-200-W-37 SW-I UPR-200-W-37, East of Day ton June I 0, N/A High-level dry N/A N/A Three boxes mistakenly 
Contaminated Boxes Avenue Ave, 1955 waste containing dry , high-activity 
Found in a Burn Pit southwes t of Z waste were sent to the Z Plant 

Plant within the burn pit, which was located w ithin 
2 l8-W-4C what is now 2 I 8-W-4C. The 
Landfill. boxes were noticed before being 

burned, but during removal, it was 
noted that one box had opened in 
the pit causing radiological 
contamination . The boxes were 
removed and sent to the proper 
buria l trench. ("Consolidated''). 

UPR-200-W-45 SW-2 UPR-200-W-45, Burial Believed to have November 6, REDOX Ruthenium- N/A 10 km2 A burial box containing 
Box Collapse occurred in 2 18- 1957 contaminated so il (4 miles2

) ruthenium-contaminated process 
W-2A and airborne eq uipment from REDOX 

parti cles co llapsed and released 
contam ination throughout the 
200 West Area in November 
1957. Skin and/or personal 
clothing contamination occurred 
to 12 employees and 15 vehic les. 
Personne l and property were 
decontaminated, and measures to 
prevent the spread of 
contam ination were implemented. 
("No Action"). 
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Table B-2. Summary oflnformation for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills. (6 Pages) 

Dates of Source 
Contaminant 

Waste Site Site Code OU Site Name Location 
Operation Facility 

Inventory/ Depth Dimensions General Description 
Volume Released 

UPR-200-W-53 SW-2 UPR-200-W-53 , Burial Eas t from the January 8, REDOX Spent equipment N/A I 0 1 ha A buria l box contain ing process 
Box Coll apse 2 18-W-2A 1959 caused hectares equipment from REDOX 

Landfill Lo within contaminated so il (250 acres) collapsed and released fi ssion 
275 m (902 fl) of and airborne product contamination into the 
the east perimeter particles 200 West Area in January 1959 . 
fence of the Skin and/or personal clothing 
200 West Area contamination occurred Lo 

12 employees and 15 vehi cles. 
Personnel and property were 
decontam inated, and measures to 
prevent the spread of 
contamination were implemented. 
("Consolidated"). 

UPR-200-W-72 SW-2 UPR-200-W-72, Within the 1975 N/A Laboratory waste N/A 15 by 15 m Contaminated laboratory waste 
Contamination at 2 18-W-4A and contaminated (50 by 50 ft) was found w ith gross alpha and 
2 18-W-4A Landfill. so il mixed fission product 

contamination in October 1975. 
The waste had been buried yea rs 
before at the previously required 
1.2 m (4 fl) depth. Soil eros ion 
caused the waste to become 
exposed. The was te was 
removed, and the area was 
covered w ith 15 cm (6 in .) of 
sand, a layer of urea bore, a layer 
o f I 0-mil plastic, 3 1 to 36 cm 
( 12 to 14 in.) of so il , and 8 to 
IO cm (3 to 4 in .) of rock. 
("Consolidated" ). 

UPR-200-W-84 SW-2 UPR-200-W-84, Within the 2 18- Ju ly 23 , N/A Liquid waste N/A N/A In July 1980, a liquid spill 
Ground Contamination W-3A landfill , 1980 occurred in the 2 18-W-3A 
During Burial most likely Landfill when chemical waste 
Operation at 2 I 8-W-3A Trench TS9 (beta/gamma) was being pumped 

from a truck to the landfi ll. The 
pump and contaminated so il were 
placed in a burial trench. The 
truck was cleaned and thoroughly 
decontaminated a t a separate site. 
("Conso lidated"). 
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Table B-2. Summary of Information for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills. (6 Pages) 

Site Code OU Site Name Location 

Z Plant BP SW- I Z PLANT BP, Z Plant It is loca ted east o f 
Burning Pit Day ton Ave, 

w ithin the 
boundari es of the 
current 2 I 8-W-4C 
Landfill . 

ARI-I-CD-594, Specificatio11s.for the Trans11ra11ic Drum buried 011 October 28, / 975. 
Reso11rce Co11servatio11 011d Recove1J' Act of I 976, 42 USC 690 I, el seq. 

BP 
NIA 
OU 
PUREX 
RCRA 
RE DOX 
SW- I 

= burning pit. 
= not applicable. 
= operable uni t. 
= Plutonium-Uranium Extraction (Plant). 
= Resource Co11servation 011d Recove,y Act of 1976. 
= Reduction Oxidation (S Plant). 
= 200-SW-I Nonrad ioacti ve Landfill s and Dumps Operable Un it. 

Dates of 
Operation 

1948 to 
1960 

Source 
Contaminant 

Waste Site 
Faci lity 

Inventory/ Depth 
Dimensions 

General Description 
Volume Released 

NIA The burn pit 3.0 m 12.2 by Consolidated w ith 2 I 8-W-4C. 
received 2,000 m3 15.2 111 This unit is a rectangular burning 
of was tes fo r pit loca ted within (under) Landfill 
burning, includin~ 2 18-W-4C. The site was 
less than 1,000 m exhumed during the excavation of 
of laboratory Trench 7 in the2 18-W-4C 
chemicals. Landfi 11. ("Consolidated"). 

SW-2 = 200-SW-2 Radioacti ve Landfill s and Du111ps Operable Unit. 
TRU Rad ioacti ve waste as defined in DOE G 435. 1-1, !111p/eme11tatio11 Guide.for Use with 

DOE M435. I- I . 
TSD treat111ent, storage, and/or disposal (un it) . 
UPR = unplanned release. 
WIDS = Waste lll_[ormatio11 Data System database. 



DOE/RL-2004-60 DRAFT B 

1 REFERENCES 

2 ARH-CD-594, 1975, Specifications for the Transuranic Drum buried on October 28, 1975, 
3 Atlantic Richfield Hanford Company, Richland, Washington. 

4 CCN 089215, 2001 , "Notification ofExceedance of Critical Mean Value for Specific 
5 Conductance at the Non-Radioactive Dangerous Waste Landfill," (letter to M. J. Furman, 
6 U.S . Department of Energy, Richland Operations Office, from S. P. Luttrell), Pacific 
7 Northwest National Laboratory, Richland, Washington, May 11. 

8 D&D-30708, 2006, Geophysical Investigations Summary Report; 200 Areas Burial Grounds: 
9 218-E-1, 218-E-2A, 218-E-8, 218-E-1 2A, 218-W-1, 218-W-2, 218-W-3, and 218-W-11 , 

10 Fluor Hanford, Richland, Washington. 

11 Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order, 
12 2 vols ., Washington State Department of Ecology, U.S. Environmental Protection 
13 Agency, and U.S. Department of Energy, Olympia, Washington, as amended. 

14 H-2-32095 , 218-W-2A Industrial Burial Ground & 21 8-W-3 Dry Waste Burial Ground, Hanford 
15 Site Drawing. 

16 H-2-32487, 218-W-4A D,y Waste Burial Site, Hanford Site Drawing. 

17 Resource Conservation and Recove,y Act of 1976, 42 USC 6901 , et seq. 

18 Waste Information Data System Report, Hanford Site database. 

19 WHC-SD-EN-Tl-199, 1993, NRDWL Soil Gas Survey Final Data Report, Westinghouse 
20 Hanford Company, Richland, Washington. 

21 

B-42 



DOE/RL-2004-60 DRAFT B 

1 

APPENDIXC 

2 

3 COLLABORATIVE-NEGOTIATIONS COMPLETION MATRIX STATUS 

C-i 



DOE/RL-2004-60 DRAFT B 

1 

This page intentionally left blank. 

C-ii 



DOE/RL-2004-60 DRAFT B 

1 CONTENTS 

2 Cl.0 IN'TRODUCTION .. ... .. .. ..... ... .... ... ..... ...... .. ... ....... ......... ............. ...... ..... .. ..... .... ............... C-1 

3 C2.0 REFERENCES .... .......... ....... ........................ .... ... ... .... ............ ......... .... ..... .......... ......... . C-14 

4 

5 TABLE 

6 Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) .... ........ ........ ... ........... C-2 

7 

C-iii 



DOE/RL-2004-60 DRAFT B 

1 

This page intentionally left blank. 

2 

C-iv 



1 

2 CERCLA 
3 
4 DOE 
5 DQO 
6 Ecology 
7 FS 
8 OU 
9 RCRA 

10 RI/FS 
11 RL 
12 ROD 
13 Tri-Parties 
14 
15 Tri-Party Agreement 
16 
17 TRU 
18 
19 TSD 

20 

DOE/RL-2004-60 DRAFT B 

TERMS 

Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 
U.S. Department of Energy 
data quality objective 
Washington State Department of Ecology 
feasibility study 
operable unit 
Resource Conservation and Recovery Act of 1976 
remedial investigation/feasibility study 
U.S. Department of Energy, Richland Operations Office 
record of decision 
U.S. Environmental Protection Agency, Washington State 
Department of Ecology, U.S. Department of Energy 
Hanford Federal Facility Agreement and Consent Order 
(Ecology et al. , 1989) 
Radioactive waste as defined in DOE G 435.1-1, Implementation 
Guide for Use with DOE M 435.1-1 
treatment, storage, and/or disposal (unit) 

C-v 



DOE/RL-2004-60 DRAFT B 

1 

This page intentionally left blank. 

C-vi 



DOE/RL-2004-60 DRAFf B 

1 APPENDIX C 

2 COLLABORATIVE-NEGOTIATIONS COMPLETION MA TRIX STATUS 

3 

4 Cl.0 INTRODUCTION 

5 During collaborative discussion meetings that were held in January and February 2005 regarding 
6 DOE/RL-2004-60, 200-SW-l Nonradioactive wndfills and Dumps Group Operable Unit and 
7 200-SW-2 Radioactive La,ndfills and Dumps Group Operable Unit Remedial 
8 In vestigation/Feasibility Study Work Plan, Draft A (RI/FS work plan), the Wa hington State 
9 Department of Ecology (Ecology) and the U.S. Department of Energy (DOE), Richland 

10 Operations Office created a completion matrix to capture changes that Ecology requested, and 
11 DOE' s responses in support of Ecology's requests. Table C-1 was recreated and modified for 
12 inclusion in this appendix , as described below. 

13 Table C-1 was extracted from Ecology and DOE, 2005, 200-SW-l and 200-SW-2 Collaborative 
14 Workshops, Agreement, Completion Matrix, and Supporting Documentation, Final Product, 
15 dated April 18, 2005 (available via the Tri-Party Agreement Administrative Record at: 
16 http://www2.hanford.gov/arpir/common/findpage.cfm?AKey=D7803318 ). This table has been 
17 modified for purposes of addressing each of the comments/commitments that were captured on 
18 the original Completion Matrix. The original Completion Matrix was modified by adding the 
19 right-most column to note how each comment is being been addressed in this work plan or a 
20 future revision to this document. Given the phased approach for this RI/FS process, future 
21 revisions to this document are planned. 
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Section 

1.2 Scope and Objecti ves, 
or in 2.0 Background and 
Setting 

2.2 Waste Site 
Descriptions and History 

Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Description (Ecology) 

Add a table of "Key Assumptions" that dri ve your 
scope/cost/schedule. 

See Idaho OU7- l 3- I 4 for example of key 
assumptions. 

Note that the U.S. Environmental Protection 
Agency ' s guidance on RI/FSs 
(EPA/540/G-89/004) suggests a work plan secti on 
titled "Costs and Key Assumptions." It may be 
appropriate to add such a section to this work 
plan, to the extent that certain cost information 
would helpful. For example, if treatabil ity 
investigations are anticipated , and the cost would 
be in the range of $20 million per year (the Idaho 
National Laboratory fig ure), that would be 
in formation that would be critical for scheduling 
the RI/FS. 

Update this section using the results of 
geophysical surveys, soil ga surveys, and surface 
radiation surveys. The scope of the nonintrusive 
sampling wi ll include the entire surface area of the 
Bin 3B sites (15) and the used portions of the 
radioactive Bin 3A sites (7). 

Details (RL) 

DOE will develop a table of key 
assumptions that drive scope, schedule, and 
cost. During the DQO process, these key 
ass umption will be developed jointly by 
Ecology and DOE. 

Costs: 

DOE will prov ide summary level cost 
estimates to support funding requests to 
complete the RI/FS, and for managing the 
project. 

DOE agrees to update Section 2.2 or 3.0 of 
the work plan using mutually agreed upon, 
nonintrusive sampling informati on. 

Resolution 

Key assumptions developed 
during the co llaborative DQO 
processes have been added to 
Section I .4 of the Draft B 
RI/FS work plan. 

A description of the detailed 
cost analysis that will be 
evaluated in the FS is 
presented in Section 5.7 .4 of 
the Draft B RI/FS work plan. 

Section 3.4.2 of the Draft B 
RI/FS work plan incl udes the 
results of the nonintrusive 
fi eld work performed as part 
of the Phase-IA DQO process. 
This also includes a di scussion 
of the additional geophysics 
performed before completion 
of the Phase-lB DQO and 
sampling and analys is 
instruction. 

Phase-IA survey results are 
presented in Appendix D of 
the Draft B RI/FS work plan. 



Table C-1. Collaborative-Negotiations Completion Matrix . (11 Pages) 

Section Description (Ecology) Details (RL) Resolution 

2.2 Waste Site Update this section using the resul ts of the records DOE agrees to update Section 2.2 or Section 2.2 of the Draft B 
Descriptions and History rev iew. The scope of the records rev iew should Section 3.0 o f the work plan using the Rl/FS work plan has been 

focus on waste streams, waste fo rm, dates of hi storical records approach consistent with revised to include information 
operation, waste descriptions, and anomalous the Draft A work plan. gathered duri ng the hi storical 
conditions. records review performed as 

part of the Phase 1-A DQO 
process. 

Additionall y, Section 5.4 .1.1 
detail s the historical 
info rmation review process. 
The initia l conceptual site 
models presented in 
Appendix E also resulted from 
the extensive records rev iew. n 

I 
w 3.0 Initial Evaluation of Expand description of why conta mination is not DOE will add to the existi ng conceptual site Section 3.9 of the Draft B 

Waste Sites expected to be a threat to ground water. model in Draft B of the work plan RI/FS work plan di scusses the 

NOTE: Simple graphics and associated di scussions concerning mobi lity of initial conceptual site model 

statements in ex isting work plan are an adequate contaminants and those areas where there development process, 

and acceptable fo rmat and content for the has been fl ooding or other sources of water. including the resul ts of the 

conceptual site model. Hanford Features, Events, and 
Processes analysis performed 
by Fluor Hanford and Pacific 
Northwest Natio nal 
Laboratory personnel. 

Initial conceptual site model 
graphics for the six bins, as 
well as the 24 landfi ll s in the 
200-SW-2 OU, are presented 
in Appendix E o f the Draft B 
RI/FS work plan . 



Table C- 1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Section Description (Ecology) Details (RL) Resolution 

3. 1 Known and Suspected Summari ze the "items of interest" (i.e., distri buted DOE agrees to summari ze items of interes t The Ecology "Items of 
Contami nation, and 3.2 in Session 3) and identify which ones are more based on waste form ; waste stream with Interest" were eva luated in the 
Conceptual Contaminant likely to pose a threat of re lease. foc us on logic to support dec isions. The Phase I-A and 1-B DQOs. 
Distributi on Models DQO Data Gap Analysis Table will provide Both DQOs included a 

the for mat fo r the summary. detailed data gap analysis to 
identify those items that are 
most likely to pose a threat of 
re lease. The results o f the data 
gap analys is fro m the DQOs 
have been carried fo rward into 
the Draft B RI/FS work plan, 
Section 4.4. 

3.5.2 Potenti al Human and Discuss potential exposure path ways espec ia ll y DOE agrees to add discuss ion on exposure Section 3.8.1 di scusses 
Ecologica l Receptors for industri al items. Cross-reference to: path ways and the release mechanisms for potential human health and 

n 
I 

+'" 

Section 5.0 Rl/FS Study Process : di scuss different waste forms. ecological receptors. 
assumptions about re lease mechanisms for 
contamination in industri al items. For example, Additionall y, the conceptual 
less sampling could be required because of the exposure path way model is 
waste fo rm and/or release mechanism presented graphicall y in 
(e.g., contaminated rail cars). Use thi s section Appendix E of the Draft B 
discussion to dri ve 4 . l .2 Data Needs. RI/FS work plan. 



n 
I 

V, 

Section 

4.0 Work Plan Approach 
and Rationale 

4 .0 Work Plan Approach 
and Rati onale 

Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Description (Ecology) Details (RL) 

Develop logic fo r vadose-zone sampling to DOE agrees to provide a more developed 
confirm conceptual site model fo r potential threat data collecti on log ic to characteri ze depth of 
to groundwater. Propose some deeper (beyond contami nation below trenches in the waste 
the bottom elevation of trenches) data co ll ectio n sites. Specific sampling locati on/ 
to characterize the depth o f contamination, tying methodologies will be developed th rough 
the sampling locations to those locations where the DQO process. 
infi ltration is more o f a concern (e.g., where there 
is a record of fl ooding) . 

Update the ra ti onale to tie sampling locati o ns to DOE agrees to update the rationale fo r 
results of geophys ical surveys, soil gas sur veys, sample design to include knowledge ga ined 
and surface radiation surveys (when ava ilable). th rough geophys ical surveys, so il gas 

surveys, and surface radiati on surveys as 
defined in Section 2.2. 

Resolution 

Section 4 .2 di scusses the 
proposed use o f direct pushes 
into the vadose zone as part of 
Phase 1-B characterization 
ac ti vities . Additional deta ils 
regarding the Phase 1-B 
sampling des ig n are presented 
in Append ix A (sampling and 
analys is plan) of the Draft B 
RI/FS work plan. Following 
the comple tio n of Phase 1-B, 
another DQO process will be 
held to spec ify additiona l 
intrusive sampling for 
Phase II. 

Secti on 4 .2 of the Draft B 
RI/FS work plan presents the 
rati onale fo r using historica l 
in fo rmation rev iews and the 
results of the Phase I-A fi e ld 
surveys to foc us the Phase I-A 
fie ld surveys. This section 
also states that future phase 
characteri zati on acti vities will 
be focused by past-phase 
sampling activities . 



Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Section Description (Ecology) Details (RL) Resolution 

4. 1. lA. Data Uses Identify data uses for t:reatability investigations. DOE will update the work plan to inc lude Treatability investigations 
Cross-reference to: Section 5.0 RI/FS Study the process that will be used to eva luate the proposed for the 200-SW-2 
Process : where there should be a separate section need for treatability studies (see di scussion OU landfill s are di scussed in 
on treatability investi gati ons. Cross-reference to: under Section 5.0.A). DOE will evaluate Section 5.7 .3 of the Draft B 
Section 5.5 Post-Record of Dec ision (ROD) the value of pilot test data versus the RI/FS work plan. Other 
Acti vities: where there should be a di scussion of relati vely (compared to bench scale tests) focused investi gations are 
post-ROD treatability investigations for des ign. large cost of these types of tests. This will discussed in Section 5 .7.4.2. 

Ecology commented that pi lot tests may be be cl one through a qualitati ve evaluation -

needed because of the limited usefulness of Idaho based on what we know, data ava il able that 

National Laboratory and M-09 1 cost data. are applicable, no data ava il able but can 
make assumptions. Currentl y envision that 
these data will be captured in the treatability 
table and treatability subsection. 

n 
I 
0\ 



Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Section Description (Ecology) Details (RL) 

4. 1. 1 B Data Uses Explain how the data will allow an evaluati on of DOE will explain how proposed data 
each like ly response scenario, including problems co ll ection will allow balanc ing between 
with potential fo r worker exposure. short-term e ffectiveness, long-term 

effecti veness, cost, and implementability. 

n 
I 

-.l 

Resolution 

This comment will be 
addressed in the next rev ision 
of the RI/FS work plan, to be 
published a fte r the completion 
of the Phase II DQO process. 

Data to be coll ected during 
Phase 1-B characterization 
acti vities mainly include 
investigative non intrusive 
surveys. These data will he lp 
foc us future-phase 
characteri zatio n e fforts that 
will be more spec ificall y ti ed 
lo evaluation o f each 
like ly-response scenario. 
Phase I -B generall y supports 
all scenarios . 

The nine CERCLA criteri a are 
discussed in Section 5.8.2 of 
the RI/FS work plan and will 
be carri ed forward into future 
rev isions of the document. 

t:1 
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Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 
Section Description (Ecology) Details (RL) Resolution 

4. 1. lC Data Uses Ecology believes that some of the data from DOE antic ipates including uni t cost data Data coll ected as part of the 
M-09 1 retrievals might sati sfy the data needs that and worker exposure data from appropriate M-09 1 Program acti vities, as 
will be identified in the DQO fo r this work plan. M-09 1 acti viti es. Implementabi lity data we ll as data from the 
If so, describe what data will come out of M-09 1 may be ava il able as well . DOE will report 200-PW- l OU remedia l 
retrievals, and how the data will be used in thi s how M-09 1 retrieva ls validated or changed in vesti gati on are di scussed in 
Rl/FS. conceptual site models deri ved fro m Secti on 3.3.2.1 . In addition, 

process knowledge (i.e., generate analytica l data are presented in 
confidence in process knowledge fo r those Appendi x D of this RI/FS 
waste streams fo r those years). work plan. 

These data wi ll be included in 
the RI report and carr ied 
fo rward into the FS fo r 
evalua tion. 

n 4. l .2A Data Uses Ecology beli eves that some of the data fro m DOE will identi fy data needs and determine Relevant informati on from the 
I 

00 potentia l 618- 10/11 technology deployment might if other projects such as 6 l 8- 10 and 6 18- 1 I 6 18- l 0/1 1 proj ect is di scussed 
sati sfy the data needs that will be identifi ed in the can prov ide that in formati on. in Secti o n 5.7 .3 of the Draft B 
DQO fo r thi s work plan. If so, describe what data RI/FS work plan. The RI/FS 
will come out of 6 18- 10/1 l technology work plan a lso d iscusses the 
deployment and how the data will be used in thi s importance of coordination 
RI/FS . with TRU waste retrieval 

(M -09 l Program) and 
post-retri eval characteri zation 
acti vities. 



~---- - - --- - --- --- -

Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Section Description (Ecology) Details (RL) 

4. 1.2B Data Needs Identi fy what cost data are needed, espec iall y: 

• Where would data come from fo r removal, • See 4. l. IA 
treatment, and di sposal estimates (noting that 
thi s is not a routine estimate)? 

• T he Implementation Plan (DOE/RL-98-28) See 4. 1. IA • 
identified need fo r site-spec ific in fo rmation 
for in situ vitrificati on. Where will cost data 
come from for in situ vitrification? 

• Where will cost data come from for removal, • DOE will use the DQO to evaluate the 

treatment, and di sposal or in situ treatment of need for cost data for ite ms o f interest. 

vari ous items of interest? If needed, DOE will evaluate if these 
data already ex ist in the Treatability 
Table described above. If not 
avail able, then DOE will evaluate how 

n to get the data. 
I 

I.O 

4. I .2C Data Needs Discuss whether data are needed to refine DOE will evaluate in situ technologies for 
estimates of transuranics. Is the like ly percentage assay ing transuranics. 
o f removal, treatment, and di sposal waste that 
would des ignate as TRU a key parameter in cost 
estimates? If so, what additional data are needed 
to develop more accurate estimates? 

Resolution 

In fo rmation on cost estimating 
is pres~nted in Section 5 .7 .4 of 
the Dra ft B RI/FS work plan. 

Treatability in vestigations 
regarding eva luati on of in situ 
technologies for assay ing 
lransuranics are di scussed in 
Section 5.7 .3 of the Draft B 
RI/FS work pl an. 

v 
0 

~ 
I 
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Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Section Description (Ecology) Details (RL) 

4.1 .4 Data Quantity Burial grounds are difficult to characteri ze. DOE wi ll specify data eva luation for small 
Ecology expects that the heterogeneity of the data sets. DOE and Ecology will have ri sk 
waste may result in small data sets. Describe assessors partic ipate/discuss the issue of 
what stati stical eval uation of data will be used in smal l data sets as part of the DQO process. 
the risk assessment for small data sets. Ecology 
will partic ipate and concur in the DQO. 

n 
I -0 

4.2 Characteri zati on Discuss available characteri zation approaches, DOE agrees to provide characteri zation 
Approach or 4. 1 and justi fy why some approaches were di scarded approaches ra ti onale in a format simi lar to 

and why the selected approach was chosen. Chapter 7.0 (add a column that describes 
why technique was not se lected) of the 
DQO. 

5.0A Rl/FS Stud y Process Include a separate section on treatability study DOE will add th is as a separate section and 
investigati ons. treatabi lity needs will be discussed as well. 

Resolution 

This comment wi ll be 
addressed in the next rev ision 
o f the RI/FS work plan, to be 
published after the completion 
of the Phase II DQO process. 

Data to be coll ected during 
Phase I-B characterization 
acti vities include mainl y 
investigati ve noni ntrusi ve 
surveys to help foc us 
future-phase characteri zation 
efforts. 

A baseline ri sk assessment is 
proposed for development in 
fi sca l year 2008, as noted in 
Figure 5-2. 

This comme nt is addressed in 
Section 5.7.3 1, and with in the 
referenced document 
(PNNL- 16 105). 

T reatabi lity investigations 
proposed for the 200-SW-2 
O U landfi ll s are discussed in 
Section 5.7.3 of the Draft B 
RI/FS work plan . 

ti 
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Section 

5.0B RI/FS Study Process 

5.0C RI/FS Study Process 

5.3 FS/RCRA TSD Unit 
Closure Plan 

5.4 Proposed Plan and 
Proposed RCRA Permit 
Modification 

5.4.2 Regional Site Closure 

Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Description (Ecology) Details (RL) 

Add a subsection fo r "Cost Estimating." Describe DOE will list the poss ible estimating 
the potenti al cost estimating alternatives; approaches (re: DOE guidance) to identify 
e.g., computer package, parametric approac h, the different data needs that might be used 
spec ialty cost for estimating nonstandard , unusual to feed each. The data needs will be 
costs that typically are not estimated. Identify the addressed in Chapter 4.0 of the work plan. 
key cost parameters ; e.g., was te volume, waste 
treatment cos ts, di sposal costs. Identify the data 
needed or a lready avai lab le to suppl y these 
parameters. 

Ecology will supp ly an expanded description of DOE wil l rev iew and comment on the draft 
RCRA-CERCLA integration, spec ificall y and both parti es will reso lve comme nts. 
identifying how to avo id "pre-decisional" ac ti ons. Anticipate within the next 2 to 4 weeks. 

Describe approach to close unused portions of DOE will prepare reclassification fo rms 
TSDs. (Eco logy will provide the manner in which before the work plan rev ision for the unused 
RCRA TSD closure/post closure plan portions. For sites that are not reclass ified 
requirements will be met in the Work Plan and as rejected , DOE will place those sites in 
subsequent documents [Section 5.5 of the TPA]) Bin I . 

Add a c losure plan crosswalk (e.g., as done in the DOE will provide the crosswalk in the 
200-UW- 1 FS [DOE/RL-2003-23]). The rev ised work plan (Table J l , page 33 of the 
crosswalk can be used to do a completeness 200-UW- 1 Proposed Plan 
rev iew for those components of the Closure Plan [DOE/RL-2003-24] [Ecology's generic 
that wi ll come from the Rl/FS work plan or other crosswalk format]). 
ex isting documents. Ecology also can use it to 
eva luate the adequacy of the planned 
investi gations to sati sfy TSD unit sampling 
requirements. 

Revise the text to address DOE's interest in DOE will incorporate additional detail 
"Integration/alignment of 'decisions' and when the work plan is updated and 
activities in the Core Zone. Cross-reference thi s submitted. 
to Sections 4. 1 and 4 .2 and summari ze how thi s 
affected the DQOs or characteri zati on approach. 

Resolution 

Informati on on cost estimating 
is presented in Section 5.7.4 of 
the Draft B Rl/FS work plan. 

Section 5 . 1 provides an 
expanded description o f 
RCRA-CERCLA 
coordination. 

C losure of the unused portions 
of the TSDs are addressed in 
Section 5.8.4.1 of the Draft B 
Rl/FS work plan. 

A closure plan crosswalk is 
presented in Table 5-6 of the 
Draft B Rl/FS work plan. 

The regional c losure strategy 
was prepared by Fluor 
Hanford and is documented in 
CP-223 19-DEL, Planfor 
Central Plateau Closure. This 
plan is c ited in Section 5.8.2 of 
the Draft B RI/FS work plan. 
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Section 

5.5 Post-ROD Ac ti vities 

6.0A Schedule 

Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages) 

Description (Ecology) Details (RL) 

Discuss long lead time activities including DOE wi ll describe the concept of phasing a 
potentia l treatabi li ty in vesti gations for des ign. response fo r different areas and how the 

lead time on treatabi lity investi gations fo r 
des ign could make some burial grounds 
come late r in the overall response. DOE 
wi ll explain how the need fo r post-ROD 
treatabi lity investi gati ons will not prevent 
them from meeting the requi rement for 
substanti ve and continuous remediation 
15 months post-ROD. 

• Add optional "treatabi lity in vesti gati ons" • If DOE can establish in the DQO that a 
with a typica l dura ti on, showing the critical treatabil ity investi gation is not needed, 
path relationship. then thi s leve l of detail is not required. 

• It 's okay to d istingui sh between treatabi lity • If needed, DOE will prov ide the 
in vesti gati ons required for the FS, and those treatabil ity test plan schedule consistent 
required fo r remed ial design. with the leve l of de tail currentl y in the 

• Show acti vities to two work breakdown work plan. 

structure levels be low treatabi lity 
investigati on, to allow eva luati on o f the 
"typica l" dura ti on. Two leve ls be low might 
include: 

- Draft test plan 
- Regulatory rev iew/approval cycle for test 

plan 
- Procurement 
- Testing 
- Draft test report 
- Regulatory rev iew/approval cyc le for 

report 
- T he predecessor-successor re lati onship 

to the FS. 

Resolution 

T reatabil ity investigations 
proposed for the 200-SW-2 
OU landfi lls are di scussed in 
Secti on 5.7 .3 of the Draft B 
RI/FS work plan. 

Treatabi lity in vestigations 
proposed fo r the 200-SW-2 
O U landfi ll s are di scussed in 
Secti on 5.7.3 of the Draft B 
RI/FS work plan. 

As the need for treatabi lity 
inves ti gati ons is determ ined, a 
more deta il ed schedu le wi ll be 
inc luded in Chapter 6.0. Th is 
likely will be inc luded after 
the Phase II DQO process and 
rev ision to the RI/FS work 
plan has occurred. Under the 
phased approach, future/ 
additi onal sampling and 
analysis plan and revisions to 
this work plan are planned (as 
noted in the schedu le) . 
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Table C-1. Collaborati ve-Negotiations Completion Matrix . (11 Pages) 

Section Description (Ecology) Details (RL) Resolution 

6.0B Sched ule • Di cuss c ritica l a sumptio ns fo r schedule, DOE will di sc uss critica l ass umptions, and Chapte r 6.0 of the Draft B 
unless discussed in earlier (added) secti on o n long lead ac ti vities unless di sc ussed in Rl/FS work pla n inc ludes a 
key assumpti o ns. earlie r secti on on "Key Assum ptio ns" high-leve l schedule o f 

• Discuss lo ng lead time ac ti viti es including (Secti o n L.1 .2). ac ti vities based o n the Fluo r 

nuc lear sa fety autho ri zati o n. Hanford base line wo rking 
schedul e. Project assumptio ns 
a lso are no ted in Secti o n 1.4 of 
the Dra ft B RI/FS work plan. 

Comprehensive E11 viro111 11ental Response, Co111pensatio11, and Liability Act of 1980, 42 USC 960 1, et seq. 
DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study l111pleme11tation Plan - Environmental Restoration Program. 
DOE/RL-2003-23 , Focused Feasibility Study f or the 200-UW-1 Operable Unit. 
DOE/RL-2003-24, Proposed Plan f or the 200-UW-1 Operable Unit . 
Ecology et al. , 1989, Hanf ord Federal Facility Agreement and Consent Order. 
EPA/540/G-89/004, Guidance f or Conducting Remedial Investigations and Feasibility Studies under CERCLA, (Interim Final), OSWER 9355.3-0 1. 
Resource Conservation and Recovery Act of 1976, 42 USC 690 I , et seq. 
CERCLA = Comprehensive Environmental Response, Compensation, 

DOE 
DQO 
Ecology 
FS 
OU 
RCRA 

and Liability Act of 1980. 
U.S. Department of Energy. 

= data quality objecti ve. 
Washington State Department of Ecology. 

= feas ibi lity study. 
= operab le uni t. 
= Resource Conservation and Recovery Act of 1976. 

RJ/FS 
RL 
ROD 
TPA 

TR U 

TSO 

re medi al in vesti gati on/feasibility study. 
U.S. Department of Energy, Richl and Operati ons Office. 

= record of decision. 
= Tri-Party Agreement (Hanford Federal Facility Agreement and 

Consent Order (Ecology et al. , 1989). 
Radi oacti ve waste as defined in DOE G 435. 1- 1, 
Implementation Guide for Use with DOE M 435.1 -1. 
treatment, storage, and/or di sposal (unit). 
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APPENDIXD 1 

2 
3 

DATA COLLECTED TO SUPPORT CHARACTERIZATION 
OF LANDFILLS IN THE 200-SW-2 OPERABLE UNIT 

4 

5 This appendix includes a collection of results of the records research, field sampling, and survey 
6 data collected to date to support characterization of landfills in the 200-SW-2 Operable Unit 
7 (OU). These data supported the Phase 1-B data quality objectives (DQO) process (SGW-33253, 
8 Data Quality Objectives Summary Report for the 200-SW-2 Operable Unit Landfills) for this 
9 remedial investigation/feasibility study (RI/FS) work plan. This appendix also contains relevant 

10 data collected from other associated projects, such as the M-091 TRU Retrieval Project and the 
11 200-PW-1 OU remedial investigation project. References for each data source are provided 
12 within each table. Because these projects collected data that may be of use to the 200-SW-2 OU 
13 investigation, the data collected have been captured in this appendix and ultimately will be 
14 summarized in the remedial investigation report for evaluation during the remedial 
15 investigation/feasibility study process. A di scussion of, and reference to, these data is provided 
16 in Chapter 3.0 of this RI/FS work plan. 

17 REFERENCES 

18 04-AMCP-0321 , 2004, "Transmittal of the Burial Ground Sampling and Analysis Results for 
19 January- March 2004," (letter to Michael A. Wilson, Program Manager, Nuclear Waste 
20 Program, Department of Ecology, Kennewick, Washington, from 
21 Matthew S. McCormick, Assistant Manager for the Central Plateau), U.S. Department of 
22 Energy, Richland Operations Office, Richland, Washington, June 4. 

23 CP-13514, 2003, 200-PW-1 Operable Unit Report on Step I Sampling and Analysis of the 
24 Dispersed Carbon Tetrachloride Vadose Zone Plume, Rev. 0, Fluor Hanford, Inc. , 
25 Richland, Washington. 

26 PNNL-00157, 2006, Soil Measurements at 218-E-2 and E-5 Burial Grounds, letter report to 
27 Greg Berlin, Fluor Hanford, from Andrey Mozhayev, Pacific Northwest National 
28 Laboratory, Richland, Washington, September 27 . 

29 SGW-32683, in process, Results from Passive Organic Vapor Sampling, Performed in Selected 
30 200-SW-2 Operable Unit Landfills (218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, and 
31 218-W-5) in June-July 2006, Fluor Hanford, Inc., Richland, Washington. 

32 SGW-33253 , in process, Data Quality Objectives Summary Report for Landfills in the 
33 200-SW-1 and 200-SW-2 Operable Units, Fluor Hanford, Inc. , Richland, Washington. 

34 SGW-33829, in process, 200-PW-1 Operable Unit Report on Step II Sampling and Analysis of 
35 the Dispersed Carbon Tetrachloride Vadose-Zone Plume, Fluor Hanford, Inc. , Richland, 
36 Washington. 

37 
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Table D-1. Laboratory Results of 218-W-3A Landfill Vent Riser Samples.a 

Chemical Concentration Detected in Vent Riser Samples (ppmv) 
Abstracts 

Analyte Service Vent Riser Vent Riser Vent Riser 
Vent Riser 

Registry T-05-02 T-08-03 T-08-0Sb 
T-08-0S b 

Number Duplicate 

1, 1-Dichloroethene 75-35-4 1.6 NIA NIA NIA 

1,2-Dichloroethane 107-06-2 0 .62 NIA NIA NIA 

Chloroform 67-66-3 4 NIA NIA NIA 
Tetrachloroethene (PCE) 127-1 8-4 3 4,200 18 17 

Trichloroethene 79-0 1-6 1.3 8.8 NIA NIA 
"Samples collected m August and September 2005 to support the M-091 Program (SGW-33829, 200-PW-l 

Operable Unit Report on Step fl Sampling and Analysis of the Dispersed Carbon Tetrachloride Vadose-Zone Plume) . 
bVapor samples from vent ri sers T-05-02 and T-08-03 contai ned the hi ghest volatile organic compound 

concentrati ons, based on fi eld screening, in Trenches T-05 and T-08, respectively. An additional SUMM A cani ster 
sample and the duplicate sample were collected fro m vent riser T-08-05. 

SUMM A is a trademark of Moletri cs, Inc., Cleveland, Ohio. 
ppmv = parts per million by volume. 

Table D-2. Laboratory Results of the 218-W-4B Landfill 
Vent Riser Samples.a (2 Pages) 

Chemical Concentration Detected in Vent Riser Samples (ppmv) 
Abstracts 

Analyte Service Vent Riser Vent Riser Vent Riser 
Registry T-07-4 T-07-6 T-07-6b Duplicate 
Number 

Analytical Results 

Propane 74-98-6 4.6 1.2 5.6 

Methylene chloride 75-09-2 ND ND 0.72 

l , 1-Dichloroethene 75-35-4 5.6 ND ND 

Carbon tetrachloride 56-23-5 66 42 D 140 D 

Chloroform 67-66-3 11 4 9.3 

Tetrachloroethene (PCE) 127-18-4 36 0.99 2 

Trichloroethene (TCE) 79-0 1-6 8.4 0.44 0.94 

Methanol 67-56-1 53 J l J 8.6 DJ 

Acetone 67-64-l 86 J 0.78 J 2.3 J 

Toluene 108-88-3 ND ND 0.63 

Ethanol 64-17-5 ND ND 1.2 

Tentatively Identified Compounds 

Trichlorofl uoromethane 75-69-4 ND 2.4 5.9 

1, l ,2-trichloro-1,2,2-
76- 13-1 73 1.4 3.7 

trifl uoroethane 

1, 1, ] -trichloroethane 71-55-6 49 1.7 4 .2 
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Table D-2. Laboratory Results of the 218-W-4B Landfi ll 
Vent Riser Samples.a (2 Pages) 

Chemical Concentration Detected in Vent Riser Samples (ppmv) 
Abstracts 

Analyte Service Vent Riser Vent Riser Vent Riser 
Registry T-07-4 T-07-6 T-07-6b Duplicate 
Number 

Dich] orodifl uoromethane 75-71 -8 2.6 6 .1 

Methylcyclohexane 108-87-2 ND ND 1.4 

C3 benzenec ND 82 ND ND 
•s am les collected Se tember to November 2006 to su ort the M-091 Pro ram (SGW-33829, 200-PW-l p p pp g 

Operable Unit Report on Step ll Sampling and Analysis of the Dispersed Carbon Tetrachloride Vadose-Zone Plume). 
~e vapor sample from vent ri ser T-07-4 contained the highest volatile organic compound concentrations, based 

on fi eld screening, in Trench T-07. An addi tional SUMMA canister sample and the duplicate sample were collected 
from vent ri ser T-07-6. The additi onal and duplicate SUMMA cani ster samples were collected from a vent ri ser with 
slightly lower volati le organic compound concentrations to reduce the potential that the highest volatile organic 
compound concentrati ons would exceed calibration standards and make the dupli cate analysis of li ttle value. 

°The tentatively identified compound identi fi ed as C3 benzene is a three-carbon benzene with high-quality 
spectral matches with 1,3,5-, 1.2,3- , and 1,2,4-tri methylbenzene. High match qualities also were obtained for the 
three structures of ethyl methyl benzenes. These compounds often are observed in hydrocarbon mi xtures but rarely as 
an individual tentati vely identi fied compound at a high concentration level. 

SUMMA is a trademark of Moletrics, Inc., Cleveland, Ohio. 
ND = not detected. 
D = analyte was identi fi ed at a secondary dilution factor. 
J = esti mated value. 
ppmv = parts per million by volume. 

Table D-3. Field Screening Results of the 218-W -4C Landfill 
Vent Riser Samples.* (2 Pages) 

Carbon 
Chloroform Water Vapor Trench Number Tetrachloride 

and Sample 
(CAS 56-23-5) 

(CAS 67-66-3) (CAS N/A) REIS Number 
Location (ppmv) (ppmv) 

(ppmv) 

Tl-OJ 2 .24 6 .80 6400 Bl4Kl 8 

Tl -02 2 .14 6.34 6370 Bl4Kl 9 

Tl-03 1.55 3.3 1 6410 B 14K20 

Tl -04 1.48 2.87 6560 Bl4K21 

T4-01 7 .64 23 .2 7530 B 14K22 

T4-02 8.87 24.0 8060 B14K23 

T4-03 852 28.8 7930 B14K24 

T4-04 1760 59 .3 8270 B1 4 K25 

T4-04 D up licate 1750 59. 1 7640 Bl 4 K29 

T4-04A 812 15.2 11900 B 14K46 

T4-05 365 7.42 8840 B14K26 

T4-05A 8.27 7.53 10500 B l 4 K45 

T4-06 8.66 7.83 10600 Bl4K27 
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Table D-3. Field Screening Results of the 218-W -4C Landfill 
Vent Riser Samples.* (2 Pages) 

Carbon 
Chloroform Water Vapor Trench Number Tetrachloride 

and Sample 
(CAS 56-23-5) 

(CAS 67-66-3) (CAS N/A) HEISNumber 
Location (ppmv) (ppmv) 

(ppmv) 

T4-07 5.21 34.7 11900 Bl 4K28 

T4-08 1. 12 12.6 9240 Bl4K30 

T4-09 2.81 5.95 9120 B14K31 

T4- 10 7.87 3.97 10100 B14K32 

T4-1 l 8.04 3.72 10600 Bl4K33 

T4-1 2 6.61 2.68 10800 Bl4K34 

T4-13 7.74 3.07 11400 B14K35 

T4-14 8.80 3.48 12000 Bl4K36 

T4- 14 Duplicate 8.80 3.61 11600 B14K39 

T4-15 8.66 3.52 13100 B l4K37 

T4-16 8.43 3.49 13600 B14K38 

T7-0l 6.27 1.39 7880 Bl4K40 

T7-02 5.98 1.29 7990 Bl 4K41 

T7-03 6.68 1.40 8360 B14K42 

T7-04 7.58 42.0 8620 B14K43 

T7-05 LOU 1.8 1 9150 B14K44 
*Samples collected m 2002 to support the M-091 Program (CP- 13514, 200-PW-J Operable Unit Report on 

Step I Sampling and Analysis of the Dispersed Carbon Tetrachloride Vadose 'Zone Plume). 
CAS = Chemical Abstracts Service registry number. 
HEIS = Hanfo rd Environmental Information System database. 
NIA = not applicable. 
ppmv = parts per million by volume. 
U = analyzed for but not detected. Value reported is the reporti ng limit. 

Table D-4. Soil Gas Probe Results Near Trench 4 in the 218-W-4C Landfill. * 

Location Depth (ft bgs) 
Carbon Tetrachloride 

Chloroform (ppmv) 
(ppmv) 

C4056 34.3- 34.8 < 1.0 - 19.5 < 1.0-5.25 

C4057 8.9 - 9.4 6.58-48.0 < 1.0-10.3 

C4058 30.5 - 31.0 < 1.0 - 5.52 < l.0-29.3 
*Samples collected between 2002 and 2004 to support the 200-PW- l OU remedial in vestigation (SGW-33829, 

200-PW-J Operable Unil Report on Step fl Sampling and Analysis of the Dispersed Carbon Tetrachloride 
Vadose-'Zone Plume). 

bgs = below ground surface. 
ppmv = parts per million by volume. 
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Table D-5 . Field Screening Results for Samples Collected From the Vadose Zone in 
the 218-W-4C Landfill .* (2 Pages) 

Carbon 
Chloroform Water Vapor 

Borehole Tetrachloride 
Number (CAS 56-23-5) 

(CAS 67-66-3) (CAS N/A) DEIS Number 

(ppmv) 
(ppmv) (ppmv) 

C4011 10.5 2.80 17,500 Bl54Rl 

C401 l 6.91 2.07 14,500 B154RO 

C4012 62.1 12.2 18,100 B154T3 

C4012 7.25 2.32 19,500 B154R3 

C4012 15.6 4.10 15,700 B154R2 

C4017 1.0U 1.41 19,700 Bl54T6 

C4017 LOU 1.72 18,200 B l54T5 

C4014 1.0U 1.07 17,500 B154R7 

C4014 1.36 l.85 15,800 Bl54R6 

C4019 l.OU 1.55 17,900 Bl54VO 

C4019 1.0U 2.57 15,500 Bl54T9 

C4022 l.OU 1.56 19,000 Bl54V6 

C4022 2.4 2.78 16,700 Bl54V5 

C4018 1.0U 1.16 18,700 B154T8 

C4018 l.OU 1.50 17,200 Bl54T7 

C4021 1.0U 1.62 20,300 Bl54V4 

C4021 l.OU 1.83 17,700 Bl54V3 

C4015 l.OU 2.09 13,900 Bl54R9 

C4015 I.OU 2.31 14,100 B 154R8 

C4020 I.OU 1.47 19,800 Bl54V2 

C4020 l.OU 1.52 16,600 Bl54VJ 

C4013 l.OU J.OU 19 200 Bl54R5 

C4013 l.OU 1.08 16,300 Bl54R4 

C4016 12.7 5.77 14,000 Bl54T2 

C4016 14.8 4.48 16,200 Bl54Tl 

C4016 14.3 4.51 16,200 B l54T4 Duplicate 

C4016 4.80 3.37 15,600 B154TO 

C3869 9.61 3.12 13,400 B 15J55 

C3869 16.0 5.08 14,300 B15J56 

C3869 12.9 4.40 14,700 B 15J57 

C3869 14.0 5.63 16,400 B 15J58 

C3869 11.3 4.75 15,800 B 15J59 

C3866 I.OU I.OU 10,400 B l5J37 

C3866 1.0U I.OU 10,400 Bl5J38 

C3866 I.OU I.OU 10,100 B 15J39 
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Table D-5. Field Screening Resul ts for Samples Collected From the Vadose Zone in 
the 218-W-4C Landfill .* (2 Pages) 

Carbon 
Chloroform Water Vapor 

Borehole Tetrachloride 
Number (CAS 56-23-5) 

(CAS 67-66-3) (CAS N/A) HEISNumber 

(ppmv) 
(ppmv) (ppmv) 

C3866 1.0U I.OU 9,8 10 Bl5140 

C3866 1.0U 1.0U 9,890 Bl5141 

C3866 I.OU 1.0U 9,870 B l 5142 

C3867 45.8 9.53 16,100 B15143 

C3867 47.6 9.59 15,700 B 15149 D upl icate 

C3867 7.34 1.71 10,600 Bl5144 

C3867 14.9 3.64 13,100 Bl5145 

C3867 23.9 5.48 14,200 B15146 

C3867 35.8 8.30 18,900 Bl5J47 

C3867 24.9 6.77 22,200 Bl5148 

C3868 5.23 3.13 19,800 B l 5150 

C3868 3.95 3.98 22,100 Bl5151 

C3868 4.88 3.88 23 ,300 B l 5152 

C3868 7.26 4.24 21 ,000 Bl5153 

C3868 8.73 4.27 24,200 Bl5154 

C3865 LOU 1.0U 18,800 Bl5130 

C3865 l.OU 1.1 3 20,900 B 15131 

C3865 1.0U 1.28 19,500 Bl5132 

C3865 3.49 1.90 21 ,600 B15133 

C3865 6.20 2.13 22,400 Bl5134 

C3865 6. 19 2.10 22,400 B 15136 Duplicate 

C3865 l.95 1.73 27,900 B 15135 

C3870 3.58 2.11 12,000 Bl5160 

C3870 5.13 2.99 11.800 B 15161 

C3870 5.15 3.1 1 11 ,900 Bl5162 

C3870 6.37 3.67 12,300 Bl5163 

C3870 6.15 3.93 14,500 B 15164 

C3870 6. 12 3.71 14,400 B15165 Dup )jcate 

*Samples collected in 2002 to support the 200-PW-I OU remedial investigation (CP-135 14, 200-PW-J 
Operable Unit Report on Step I Sampling and Analysis of the Dispersed Carbon Tetrachloride Vadose Zone Plume). 

CAS Chemical Abstracts Service regi stry number. 
HEIS = Hanford Environmental Information System database. 
NIA not applicable. 
U analyzed for but not detected. Value reported is the reporting limit. 
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Table D-6. Laboratory Analysis of 218-W-4C Landfill Vent Riser Samples.a (2 Pages) 

Concentration Detected in Vent Riser Samples (ppbv) 

Analyte CAS Vent Riser 
Number Vent Riser Vent Riser 

T4-04 Vent Riser Vent Riser Vent Riser Vent Riser 
Tl-04 T4-04 

duplicate 
T7-06 T20-03 T29-01-S b T29-04-N b 

1-Chlorobutanec [09-69-3 ND ND ND ND ND ND 280 

I, 1-Dichloroelhanec 75-34-3 ND ND ND ND ND 16 ND 

I, I, 1-Trichloroethanec 71-55-6 11 0 ND ND 40 ND 68 ND 

I, I ,2-Trich loro- 1,2,2-trinuoroethane 76- 13- 1 ND ND ND 44 ND ND ND 

1,2-Dichloroethane 107-06-2 ND ND ND ND ND 13 ND 

1-Butanol 71 -36-3 ND 320,000 D ND ND ND 12 ND 

2-Butanone 78-93-3 ND ND ND ND ND 46 3 1 

t:, 
I 

3-Methylhexane 589-34-4 ND ND ND ND ND 78 ND 
--...) 

Acetaldehyde 75-07-0 ND ND ND 22 15 B ND 70 

Acetic acid , methylesterc 79-20-9 ND ND ND ND ND 29 ND 

Acetone 67-64- 1 ND ND ND 14 ND 220 140 

Acetonilrile 75-05-8 ND ND ND ND ND ND 17 

Benzene 71-43-2 ND ND ND ND ND 33 l9 

Carbon Tetrachloride 56-23-5 16 ND ND 2,700 D 18 3,400 D 1,900 D 

Choroethane 75-00-3 ND ND ND 2 1 ND 180 87 

Ch loroform 67-66-3 ND ND ND 95 ND 75 40 

Ch loromethane 74-87-3 ND ND ND ND ND 730D 220 

Dichlorodifluoromethane 75-71-8 NA NA NA NA 910 D NA NA 

Ethanol 64-17-5 ND ND ND ND ND ND 23 

Methanol 67-56-1 ND ND ND ND ND 430D 230 

Methylene Ch loride 75-09-2 51 ND ND ND ND llO 59 

n-Heptane 142-82-5 ND ND ND ND ND l9 I J 

n-Butane l06-97-8 20 ND ND ND ND 66 25 
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Table D-6. Laboratory Analysis of 218-W-4C Landfill Vent Riser Samples.a (2 Pages) 

Concentration Detected in Vent Riser Samples (ppbv) 

Analyte CAS Vent Riser 
Number Vent Riser Vent Riser 

T4-04 
Vent Riser Vent Riser Vent Riser Vent Riser 

Tl-04 T4-04 
duplicate 

T7-06 T20-03 T29-01-S b T29-04-N b 

Tetrach loroethene 127- 18-4 25,000 D 14,000,000 D 6,200,000 D 36,000 D ND 2,400 D 2,800 D 

Toluene l 08-88-3 ND ND ND ND ND 16 ND 

Trichloroethene 79-01-6 16 ND ND 2 1 ND ND ND 

Trich loromonofl uoromethane 75-69-4 800 D ND ND 7,900 D 8,600 D ND ND 

Viny l Chloride 75-0 l -4 ND ND ND ND ND 17 ND 
•samples coll ected in 2003 to support the M-091 Program (04-AMCP-032 1, "Transmittal of the Burial Ground Sampling and Analys is Results fo r January -

March 2004"). 
b A SUMMA canister sample was co llected from vent ri ser T29-04-N in Trench T-29 on October 2 1, 2003. However, the maximum carbon tetrachloride 

concentration in Trench T-29 was detected at vent ri ser T29-01 -S. A second SUMMA canister sample was collected in Trench T-29 from vent ri ser T29-0 1-S on 
October 22 , 2003, to correct thi s unintenti onal mistake. Both of these SUMMA cani ster samples were submitted fo r laboratory analysis. 

"Tentatively identified compound. 
SUMMA is a trademark of Moletri cs, Inc. , Cleve land , Ohio. 

B = analyte found in associated blank. 
CAS = Chemical Abstracts Service registry number. 
D = analyte was identified at a secondary dilution factor. 
NA = not analyzed. 
ND = not detected. 
ppbv = parts per billion by vo lume. 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill. * (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

Trench T04 

1, l , 1-Trich loroethane 103 

Benzene 36 
T04-A-1 

Tetrach loroethene 11 13 

Trichl oroethene 60 

1,1, ]-Trichl oroethane 296 

T04-B-l Benzene 65 

Tetrachl oroethene 431 

l , 1, I -Trichloroethane 152 

T04-B-2 I , 1-Dichloroethene 91 

Tetrachloroethene 480 

1, l, I -Trichloroethane 375 

1, 1-Dichloroethene 80 
T04-C-l 

Benzene 34 

Tetrachloroethene 170 

1 , 1, 1-Trich loroethane 149 

T04-C-2 Benzene 32 

Tetrachl oroethene 147 

Trench TOS 

I, 1,1-Trichl oroethane 2 18 

T05-A- l Benzene 33 

Tetrachloroethene 76 

1,1, ]-Trichl oroethane 544 

1, 1-Dichl oroethane 1057 

1, 1-Dichloroethene 80 

T05-B-l 1,2-Diehl oroethane 80 

Benzene 37 

Chloroform 160 

Tetra ch I oroethene 570 

l , J. I-Trichloroethane 208 

Benzene 32 

TOS-C-1 Chloroform 69 

Tetrachloroethene 1123 

Trichl oroethene 40 

I , l.J-Trichl oroethane 155 

Benzene 36 
T05-C-ID 

Chloroform 43 

Tetrachloroethene 6 16 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill.* (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

1, 1, I -Trichloroethane 56 

Benzene 59 
T05-D-l 

Tetrachloroethene 1262 

Trichloroethene 27 

1, 1, 1-Trichloroethane 86 
T05-D-2 

Tetrachloroethene 11 8 

1,1 ,1-Trichloroethane 509 

T05-D-3 Benzene 51 

Tetrachloroethene 1025 

1,1 ,1-Trichloroethane 293 

Benzene 29 
T05-D-4 

Chloroform 40 

Tetrachl oroethene 806 

1 , I , 1-Trich loroethane 591 

l ,1-Dichloroethane 101 

T05-E-I 1, 1-Dichloroethene 163 

Chloroform 388 

Tetrachloroethene 328 

1,1,l-Trichloroethane 11754 

l, 1-Dichloroethane 1171 

1,1-Dichloroethene 2712 

1,2-Dich loroethane 1980 
T05-F-l 

Benzene 72 

Chloroform 9370 

Tetrachl oroethene 1250 

Trichloroethene 89 

Trench T12 

1,1,1-Trichloroethane 19 1 

T1 2-A-l 1, 1-Dichloroethene 51 

Tetrachloroethene 38 

1.1 . l-Trichl oroethane 40 

Benzene 29 
Tl2-B-l 

Tetrachloroethene 606 

Toluene 29 

1, 1.1-Trichloroethane 148 

Benzene 43 
T12-C-1 

Tetrach loroethene 2495 

Trichloroethene 40 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill. * (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

Tetrachloroethene 639 
Tl 2-C-2 

Trichloroethene 29 

Trench TJ9 

I , I ,] -Trich loroethane 754 

1, 1-Dichloroethane 39 

1, 1-Dichloroethene 178 

Tl 9-A- 1 Benzene 43 

Tetrach loroethene 1593 

Tri ch loroethene 50 

Trench T20 

1, 1, ]-Trichloroethane 534 

1, 1-Dichloroethene 26 
T20-A-I 

Benzene 26 

Tetrachloroethene 215 

1, 1,] -Trichloroethane 256 

T20-A -2 Benzene 46 

Tetra ch loroethene 199 

Trench T22 

1,1,] -Trichl oroethane 408 

1, 1-Dichloroethene 40 

Benzene 60 
T22-A- I 

Chloroform 42 

Tetrach loroethene 20457 

Trichl oroethene 342 

I , 1.1-Trich loroethane 167 

Benzene 43 
T 22-A -2 

Tetrach loroethene 10456 

Trich loroethene 223 

Trench T24 

1,1,1-Trichl oroethane 72 

T24-A-1 Benzene 53 

Tetrachloroethene 1353 

1, 1, ]-Trichl oroethane 72 

T24-A-2 Benzene 37 

Tetrach loroethene 461 

Trench T29 

1,1,1 -Trichloroethane 126 

T29-A-I Benzene 53 

Tetrach loroethene 68 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill. * (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

1, 1,1-Trichloroethane 105 

T29-A-2 Benzene 52 

Tetrachloroethene 101 

1, 1, I -Trichloroethane 251 

1, l -Dichloroethene 38 

T29-B- l Benzene 38 

Chloroform 37 

Tetrachloroethene 350 

I , 1.1 -Trichloroethane 294 

Benzene 44 

T29-B -2 Carbon Tetrachl oride 32 

Chloroform 33 

Tetrachl oroethene 426 

1,1,1-Trich loroethane 193 

1,1-Dichloroethene 50 
T29-B-2D 

Benzene 27 

Tetrach loroethene 277 

1 , 1 , 1-Trich loroethane 382 

1,1-Dichl oroethene 99 
T29-C-1 

Benzene 31 

Tetrachloroethene 222 

1, 1, I -Trichloroethane 295 

T29-C-2 1, 1-Dichloroethene 63 

Tetrachloroethene 131 

Trench T31 

1, 1, I-Trich loroethane 56 

T31 -A-l Benzene 34 

Tetrachloroethene 60 

1,1 ,I -Trichloroethane 57 

T3 1-A-2 Benzene 39 

Tetrachloroethene 144 

1, 1,] -Tri chl oroethane 74 

T3l -B-l 1.1-Dichloroethene 26 

Tetrachl oroethene 286 

1.1.1-Trichloroethane 590 

Benzene 58 
T31-B-2 

Carbon Tetrachloride 29 

Tetrachloroethene 819 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill.* (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

1,1, l-Trichloroethane 247 

T3 l-C- I Benzene 47 

Tetrach loroethene 5 I 

I , 1, ]-Trichloroethane 622 

T31-C-2 Benzene 70 

Tetrach loroethene 254 

Trench T32 

1, l , I -Trichloroethane 185 

T32-A-J Benzene 45 

Tetrachloroethene 63 

Trench T33 

1, I ,] -Trichloroethane 511 

T33-A-l Benzene 33 

Tetrachloroethene 232 

1,1, !-Tri chloroethane 270 

1, 1-Dichloroethane 80 

1, 1-Dichloroethene 65 
T33-B-l 

Benzene 33 

Chloroform 36 

Tetrach loroethene 125 

Trench T34 

l , l , ]-Trichloroethane 205 

1, 1-Dichloroethene 32 
T34-A-l 

Benzene 3 1 

Tetrach loroethene 523 

Trench T35 

1, 1,1-Trichloroethane 251 

1,2-Dich loroethane 25 

T35-A-1 Benzene 29 

Chloroform 225 

Tetrachloroethene 742 

Trench T41 

I, I, I-Trichloroethane 179 

T41-A-l Benzene 35 

Tetrachloroethene 83 

Trench T44 

I, 1, I -Trichloroethane 34 
T44-A-l 

Benzene 25 

I , I , I -Trichloroethane 79 
T44-A-2 

Tetrach loroethene 32 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill. * (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

1,1.1-Trichloroethane 72 
T44-B-l 

Benzene 46 

1, 1,1-Trichloroethane 40 
T44-B-2 

Benzene 27 

Trench T46 

1,1,1 -Trichl oroethane 2828 

I, 1-Dichloroethane 553 

T46-A-l 1,1-Dichl oroethene 490 

Benzene 28 

Tetra ch l oroethene 382 

1, 1, 1-Trichl oroethane 1204 

I ,J-Dichloroethane 182 

T46-A-2 1,1-Dichloroethene 186 

Benzene 37 

Tetrachloroethene 61 

1, l ,l -Trich loroethane 1352 

l . J-Dichl oroethane 188 
T46-A-2D 

1,1-Dichl oroethene 381 

Benzene 27 

l , l,] -Trichl oroethane 230 

l , 1-Dichloroethene 58 
T46-B-l 

Benzene 39 

Tetrachloroethene 230 

l , l ,l-Trichloroethane 510 

1,1-Dichloroethane Ill 

T46-C-l 1,1-Dichloroethene 41 

Benzene 39 

Tetrachl oroethene 27 

1, l ,] -Trichloroethane 259 

I, 1-Dichloroethane 90 

T46-C-2 1.1-Dichloroethene 117 

Benzene 26 

Tetrachloroethene 32 

Trench T48 

1 , 1, 1-Trich loroethane 31 
T48-A- I 

Benzene 29 

1,1,l -Trichloroethane 147 
T48-A-3 

Benzene 27 

T48-B-1 Benzene 34 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill.* (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

Trench TSO 

1, 1, I-Trichloroethane 35 
TSO-I 

Benzene 29 

1, 1,1-Trichloroethane 79 
TSO-A-1 

Benzene 25 

Trench TSl 

1, I , I -Trichloroethane 11693 

1, 1-Dichloroethane 4025 

1.1-Dichloroethene 938 

TSI-A-1 Benzene 53 

Chloroform 57 

Tetrachloroethene 107 

Toluene 25 

1, 1,] -Trichloroethane 2025 

1, 1-Dichloroethane 684 

TSl-A-2 1, 1-Dichloroethene 638 

Chloroform 186 

Tetrachloroethene 148 

Trench TS3 

TS3-A-1 Benzene 45 

Benzene 33 
TS3-A-2 

Tetrachl oroethene 83 

TS3-A-3 Benzene 31 

TS3-A-4 Tetrachloroethene 192 

Benzene 78 
TS3-A-5 

Tetrachloroethene 130 

1,1,1-Trichloroethane 32 
TS3-A-6 

Benzene 57 

TS3-A-7 Tetrachloroethene 78 

1, I ,] -Trichloroethane 26 
TS3-A-8 

Tetrachloroethene 38 

Benzene 29 
TS3-A-9 

Tetrach loroethene 47 

I, I , I -Trichloroethane 85 
TS3-A-10 

Tetrachloroethene 142 

1 , 1,] -Trichloroethane 62 

Benzene 42 

TS3-A-l l Carbon Tetrachloride 26 

Chloroform 36 

Tetrachloroethene 32 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill.* (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

1, 1,1-Trichloroethane 68 

Carbon Tetrachl oride 149 
TS3-A-12 

Chloroform 241 

Tetrachloroethene 96 

I , 1, I-Trichloroethane 27 
TS3-A-13 

Benzene 28 

1,1 ,1-Trichloroethane 46 

TS3-A-14 Benzene 30 

Tetrachloroethene 73 

I , I , I -Trichloroethane 80 
TS3-A-15 

Benzene 32 

1, 1, I -Trichloroethane 100 

1, 1,2-Trich lorotritluoroethane 412 
TS3-A-16 

Benzene 42 

Tetrachloroethene 40 

TS3-A-17 Benzene 34 

TS3-A-l 7D 1,1, I -Trichloroethane 37 

Benzene 30 
TS3-A-1 8 

Tetrachloroethene 25 

TS3-A-19 Benzene 30 

Trench TS6 

Benzene 28 
TS6-A-l 

Tetra ch I oroethene 97 

TS6-A-2 Tetra ch I oroethene 72 

Benzene 55 
TS6-A-3 

Tetrachl oroethene 116 

Benzene 61 

TS6-A-4 Chloroform 52 

Tetrachloroethene 36 

TS6-B-l Tetrachloroethene 94 

TS6-B-2 Tetrachloroethene 58 

Benzene 31 
TS6-B-3 

Tetrachloroethene 91 

TS6-B-4 Benzene 37 

1 , I,] -Trichloroethane 34 

TS6-C-l Chloroform 76 

Tetrachloroethene 35 
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Table D-7. Summary of Passive Soil-Gas Survey Data for 
the 218-W-3A Landfill.* (9 Pages) 

Sample Location Organic Compounds Analytical Results (ng/sample) 

1,1, I-Trichl oroethane 45 

Benzene 38 
TS6-C-2 

Chloroform 61 

Tetrachloroethene 26 

Trench TS8 

1,l ,l-Trichloroethane 133 

Benzene 
TS8-A- l 

25 -
Tetrachloroethene 70070 

Trich loroethene 608 

1,1,1-Trichloroethane 58 

TS8-A-2 Benzene 28 

Tetrachloroethene 706 

Trench TS9 

1, 1, I -Trichloroethane 164 

l , l -Dichloroethane 134 

Benzene 43 
TS9-A-l 

Carbon Tetrachloride 1184 

Chl oro form 1200 

Tetrachloroethene 295 

*Samples collected in June and July 2006 to support the 200-SW-2 OU remedial investigati on (SGW-32683, 
Results f rom Passive Organic Vapor Sampling, Performed in Selecled 200-SW-2 Operable Unit Landfills (2 18-W-JA, 
218-W-JAE, 218-W-4B, 218-W-4C, and 218-W-5) in June-July 2006). 

ng/sample = nanograms/sa mple. 

Table D-8. Summary of Soil-Gas Survey Data for the 218-W-3AE Landfill. * (3 Pages) 

Sample Location Organic Compounds 
Analytical Results 

(ng/sample) 

Trench TOS 

1, 1.2-Trichlororritl uoroethane 13788 
T05-G-1 

Benzene 43 

T05-G-2 Benzene 36 

I ,1 ,2-Trich lorotri tluoroethane 482 
T05-G-3 

Benzene 26 

T05-G-5 Benzene 48 

1, 1,2-Trichlorotritl uoroethane 227 
T05-G-5D 

Benzene 48 

T05-G-6 Benzene 32 

I , 1.2-Trichlorotritluoroerhane 446 
T05-G-7 

Benzene 44 

T05-G-8 Benzene 29 

T05-H-I Benzene 25 
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Table D-8 . Summary of Soil-Gas Survey Data for the 218-W-3AE Landfill.* (3 Pages) 

Sample Location Organic Compounds 
Analytical Results 

(ng/sample) 

T05-H-2 Benzene 26 

T05-H-3 I , I , I -Trichloroethane 33 

T05-H-4 Benzene 42 

T05-H-5 Benzene 50 

T05-H-6 Tetrachloroethene 30 

1, 1,1-Trichloroethane 31 

T05-H-7 Benzene 34 

Tetrachloroethene 139 

1, I .I-Trichloroethane 40 

T05-H-8 Benzene 26 

Tetrachloroethene 32 

T0S-H-8D Tetrachloroethene 142 

T05-H-9 Benzene 36 

Trench T08 

I , 1,1-Trichloroethane 1894 

1, I .2-Trichlorotrifluoroethane 1082 

1.1-Dichloroethane 63 
T08-A-I 

l , l -Dichloroethene 123 

Benzene 40 

Tetrachloroethene 373 

Trench TJO 

1.2,4-Tri methylbenzene 27 
Tl0-A-2 

Benzene 55 

TI 0-A-3 Benzene 54 

TI0-A-4 Benzene 32 

Tl 0-A-5 Benzene 32 

TI0-A-6 Benzene 31 

I. I . I -Trichloroethane 50 

Tl0-A-8 1, l ,2-Trich lorotrifluoroethane 797 

Benzene 33 

1.1, I -Trichloroethane 54 

TI0-A-9 1.1.2-Trich lorotrifl uoroethane 5870 

Benzene 38 

l , I ,I-Trichloroethane 87 

1, 1,2-Trichlorotrifluoroethane 2212 
Tl0-A-10 

Benzene 40 

Tetrachloroethene 62 
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Table D-8. Summary of Soil-Gas Survey Data for the 218-W-3AE Landfill. * (3 Pages) 

Sample Location Organic Compounds 
Analytical Results 

(ng/sample) 

1, 1.1-Trichloroethane 29 

1, 1.2-Tri chlorotrifluoroethane 793 
TI 0-A- 11 

Benzene 26 

Tetrach loroethene 30 

1. 1 .1-Trichloroethane 622 

1, 1.2-Trichlorotrifluoroethane 8059 

l , 1-Dichloroethane 102 

T lO-A- 12 1,2-Dichloropropane 92 

Benzene 88 

Chloroform 58 

Tetrachloroethene 5 1 

l , I , 1-Tri chloroethane 42 
Tl 0-A-13 

1, 1,2-Trichl orotrifl uoroethane 5534 

l , I , I -Trichloroethane 87 

Tl 0-A- 14 l , l .2-Trichlorotrifluoroethane 6949 

Benzene 35 

1 , 1 . ] -Trichloroethane 273 

1,1.2-Trichlorotrifluoroethane 18 13 
Tl 0-A-15 

l .1 -Dichloroethene 169 

Benzene 29 

l , 1, 1-Trichloroethane 85 

TI 0-A- 16 
I , 1,2-Trichl orotrifluoroethane 794 

l , 1-Dichloroethene 27 

Benzene 39 

l , l , ] -Trichloroethane 11 8 

1,1.2-Trichlorotrifluoroethane 11 87 
TI 0-A- 17 

Tetrachl oroethene 64 

Tri ch loroethene 846 

1,1,1-Trichloroethane 70 

1, 1,2-Tri chlorotrifluoroethane 423 
TI 0-A- 18 

Benzene 95 

Trichloroethene 30 

1. 1,l -Trichloroethane 211 53 

I, 1-Di chloroethane 3386 

1. 1-DichJoroethene 965 
TI 0- B- 1 

Benzene 37 

Tetrachloroethene 1459 11 

Trichloroethene 483 

*Samples collected in June and July 2006 to support the 200-SW-2 OU remedi al in vestigation (SGW-32683 , 
Resullsfrom Passive Organic Vapor Sampling, Performed in Selected 200-SW-2 Operable Unit Landfills (2 18-W-3A, 
218-W-3AE, 218-W-4B, 218-W-4C, and 218-W-5) in June-July 2006). 

ng/sample = nanograms/sample. 
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Table D-9. Summary of Soil-Gas Survey Data for the 218-W-4B Landfill.* 

Sample Location Organic Compounds Analytical Results (ng/sample) 

Trench T08 

l . 1 , ] -Trichloroethane 1224 

1, 1-Dichl oroethane 166 

1.1 -Dichloroethene 313 

l ,2-Dichloropropane 1402 

T-08-lA Benzene 54 

Carbon Tetrachloride 87204 

Chloroform 7220 

Tetrachloroethene 230 

Trichloroethene 387 

1, 1,] -Trichloroethane 778 

l , l -Dichloroethene 3 15 

l .2-Dichloropropane 1177 

Benzene 26 
T08-A-1 

Carbon Tetrachloride 70396 

Chloroform 6762 

Tetrachloroethene l 10 

Tri chloroethene 284 

Benzene 62 
T08-A-2 

Carbon Tetrachloride 30 

1, l ,1-Trichl oroethane 720 

l , l -Dichloroethane 73 

l , 1-Dichloroethene 82 

1.2-Dichloropropane 486 

T08-A-3 Benzene 43 

Carbon Tetrachloride 3309] 

Chloroform 3070 

Tetrachloroethene l 15 

Trichloroethene 369 

1, 1, I-Trichloroethane 731 

l , 1-Dichloroethane 97 

l .1 -Dichloroethene 156 

1.2-Dichloropropane 2096 

T08-A-4 Benzene 28 

Carbon Tetrachloride 79082 

Chloroform 5742 

Tetrachloroethene 232 

Trichloroethene 351 

*Samples collected in June and July 2006 to support the 200-SW-2 OU remedial investigation (SGW-32683 , 
Results from Passive Organic Vapor Sampling, Performed in Selected 200-SW-2 Operable Unit Landfills (218-W-JA, 
218-W-JAE, 218-W-4B, 218-W-4C, and 218-W-5) in lune-July 2006) . 

ng/sample = nanograrns/sample. 
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Table D-10. Summary of Soil-Gas Survey Data for the 218-W-4C Landfill.* 

Sample Location Organic Compounds Analytical Results (ng/sample) 

Trench T19 

Benzene 54 

Tl9-A Chloroform 30 

Toluene 25 

Tl9-B-l Benzene 36 

Tl9-B-2 Benzene 32 

Tl9-B-3 1, 1, 1-Trichloroethane 40 

Trench T23 

1, 1, I-Trichloroethane 2003 

1,1-Dichloroethane 53 
T23-A- l 

l , 1-Dichloroethene 79 

Benzene 35 

Trench T58 

1, 1, I -Trichloroethane 88 

T58-A- l Benzene 36 

Tetrachloroethene 79 

1, 1, I-Trichloroethane 37 

T58-A-ID Benzene 37 

Tetrachloroethene 57 

1, 1, I -Trichloroethane 605 

1, 1-Dichloroethene 48 
T58-B-I 

Benzene 54 

Tetrachloroethene 30 
*Samples co llected in June and July 2006 to support the 200-SW-2 OU remedial investigation (SGW-32683, 

Results from Passive Organic Vapor Sampling, Pe,formed in Selected 200-SW-2 Operable Unit Landfills (2 I 8-W-JA, 
218-W-JAE, 218-W-48, 218-W-4C, and 218-W-5) in June-July 2006). 

ng/sample = nanograms/samp le. 
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Table D-11. Summary of Soil-Gas Survey Data for the 218-W-5 Landfill. * 

Sample Location Organic Compounds Analytical Results (ng/sample) 

Trench T22 

1, 1, 1-Trichloroethane 188 

T22-A-I Benzene 47 

Tetrachloroethene 78 

1, I , I -Tri chloroethane 1020 

1, 1-Dichloroethane 84 

T22-A-2 1, I -Dichloroethene 190 

Benzene 37 

Tetrachloroethene 250 

1, 1, I-Trichloroethane 2310 

1, 1,2-Trich I orotrifluoroethane 410 

1, I -Dichloroethane 159 

T22-B- l I , 1-Dich]oroethene 470 

Benzene 35 

Tetrachloroethene 2621 

Trichloroethene 49 

*Samples collected in June and Jul y 2006 to support the 200-SW-2 OU remedial investigation (SGW-32683, 
Results from Passive Organic Vapor Sampling, Performed in Selected 200-SW-2 Operable Unit Landfills (2 18-W-JA, 
218-W- JAE, 218-W-4B, 218-W-4C, and 218-W-5) in June-July 2006). 

ng/sample = nanograms/sample. 

Table D-1 2. Radiological Survey Results for 218-E-2 and 218-E-5 Landfills.* (2 Pages) 

Cs-137 Concentration [pCi/g]ND 

Location 
Measured value ± 1 sigma { Minimum Detectable Levels} 

First Model Second Model 
(1' clean layer A+ 6" Cs-137 in B) (6" Cs-137 in layer A) 

1 123 ± 9 {18} 0.68 ± 0.05 { 0.10} 

2 1698 ± 65 { 24} 9.38 ± 0.37 {0.13} 

3 1280 ± 50 {20} 7.07 ± 0.28 {0.11} 

4 822 ± 33 {19) 4.54 ± 0. 19 {0.10} 

5 1200 ± 47 {20} 6.62 ± 0 .27 {0.1 I} 

6 1542 ± 59 {22) 8.52 ± 0.34 { 0.12} 

7 1059 ± 42 {20) 5.84 ± 0.24 {0. 11 } 

8 1535 ± 61 {28} 8.48±0.35 {0.16} 

9 132 ± 9 { 16) 0. 73 ± 0.05 { 0.09} 
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Table D-12. Radiological Survey Results for 218-E-2 and 218-E-5 Landfills.* (2 Pages) 

Cs-137 Concentration [pCi/g]ND 

Location 
Measured value± 1 sigma {Minimum Detectable Levels} 

First Model Second Model 
(1' clean layer A+ 6" Cs-137 in B) (6" Cs-137 in layer A) 

A 1717±71 (36} 9.48 ± 0.4 1 (0.20} 

B 1686 ± 70 (42} 9.31 ±0.40 {0.23} 

C 11 32 ± 50 (35} 6.25 ± 0.28 {0.19} 
*Data collected in Se tember 2006 to su ort the 200-SW-2 OU remedial investi ation PNNL-00 157, Soil p pp g 

Measurements at 218-E-2 and E-5 Burial Grounds). 
D Concentration values are based on the model applied for analysi s and reported uncertainty does not include 

systematic component of the model accuracy. 

Table D-13. Plutonium and Uranium Estimates in 200-SW-2 Operable Unit Landfills. 
(2 Pages) 

Estimated Total 
Estimated 

Estimated Total Estimated 
Landfill 

Size Plutonium Plutonium 
Uranium Uranium (acres) 

Inventory (g) 
Inventory 

Inventory (g) Inventory (g/ac) 
(g/ac) 

218-C-9 1.25 0 0 0 0 

218-E-1 3.24 900 278 400,000 123,574 

218-E-2 5.49 800 146 300,000 54,678 

218-E-2A 1.07 - - - - - - - -

218-E-4 3.58 JO 3 1,000 279 

218-E-5 2.44 623 255 120,001 49, 11 6 

218°E-5A l.1 1,380 1,258 120,000 J09,356 

218-E-8 1.06 20 19 2,000 1,894 

218-E-9 0.98 - - - - - - - -

218-E-I0 70.16 4,942 70 801,0 15 11,4 18 

218-E-12A 28.24 8,931 316 994,740 35,228 

218-E-12B 217.17 1,393 6 7,640 35 

218-W- l 6.34 94,030 14,840 700,000 110,478 

218-W- JA 14.97 2,000 134 900,000 60,129 

218-W-2 7.05 126,010 17,879 1,400,000 198,645 

218-W-2A 20.39 6,385 313 2,690,000 131 ,955 

218-W-3 8.08 68,240 8,445 79,798,801 9.875, 102 

218-W-3A 56.93 552 JO 634,186 11 ,139 

218-W-3AE 61.29 122 2 439,222 7,166 

218-W-4A 21.01 35,386 1,684 393,806,555 18,743,767 

218-W-4B 9.34 8,977 961 21,568 2,308 

218-W-4C 44.08 26 l 214,777 4,873 
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Table D-13. Plutonium and Uranium Estimates in 200-SW-2 Operable Unit Landfills. 
(2 Pages) 

Estimated Total 
Estimated 

Estimated Total Estimated 
Size Plutonium 

Landidl 
(acres) 

Plutonium 
Inventory 

Uranium Uranium 
Inventory (g) 

(g/ac) 
Inventory (g) Inventory (g/ac) 

218-W-5 90.91 166 2 6,914,968 76,065 

218-W-l l 2.3 - - - - - - - -

g = grams. 
g/ac = grams per acre. 
-- = unknown quantity. 
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N 
V, 

Landfill 

218-C-9 

218-E- l 

218-E-2 
2 18-E-2A 
218-E-4 

218-E-5 

2 18-E-SA 
218-E-8 
218-E-9 

218-E-10 

218-E-12A 

218-E-12\J 

2 18-W- J 

Table D-14. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages) 

Items Known to be Disposed 
Absorbent Air Conditioners. Aluminum. Asbestos. Aslx:stos Covered Pipe. Asbestos Piping And Duct. Asphall. B lacktop. Cardboard. Cardboard. Cement. Chain Link Fence. C loth. Concrete. Concrete. Concrete Meta l. 
Contaminated Soil . Cut Pipe. Diatomaccous Earth. Dirt. Drums Soil. Dump Trucks Soi l. Electric Motors. Fiberglass. Floor Sweep. Floor Sweeps. Foam. Ga lvanized, Galvani1..ed Metal Gutters. Glass. Greenhouse. Hay. HEPA 
Filter. Iron. Kitty Utter. Lea ther. Leaihcr. Lumber. Metal. Meta l Brackets. Meta l Demolitio n Debris. Metal Doors. Metal Foam Wood Po les. Metal Pipe. Nylon. Packages or Transite Sheeting Asbestos. Paper. Paper & Plastic In A 
Steel Box. Pipe. Piping. Plast ic. Plastic And Weeds In DOT 55-Gal Drums. Plastic Foam. Plastic Ruhbcr. Plywood. Po lyureLhane. Pyrofoam. Rags. Rubber. Rubber. Sample Pump. Sand. Sheet Mela! Ducts. Soil. Soil & Plast ic In 
Metal Box. Soil In Drums. Soil Packaged In One-Lb Metal Cans. Slainless Steel. Stainless Steel And Aluminum. Stainless Steel M eta l Doors. Stainless Steel Pulsar Co lumns. Stainless Tanks. Siandard Duxes Paper. Steel. Steel 
Beams And Channel. Straw. Structural Steel Pipe Galler y. Styrofoam. Sweeping Compound. Transite Ashcstos. Tumbleweeds. Tumbleweeds - Self-Contained. Tumbleweeds. Tumbleweeds Del ivered In A Compac tor Truck. 
Tumbleweeds I n PlasLic Wrao. Vermiculite. Weeds. Weeds In Plastic Wrao. Wood. Wood Demolition Debris. Wood Pi les. Wood Poles. Wood Poles W/ Metal Brackets. Wood Power Poles. Wood Telephone Poles 
154 B Connector. 18-3 tank lid. 7-4 Sampling assembly. 75 ton crane hook cable. Decontamina tion pol. Dissolver yoke. GE T uhe for Section 14. Prccipitator Yoke# 63065. Pressure gauge. Sec. 13 Connector 32. Sec. 18 Connector 
2-37. Stain less stee l oioe. A ssault masks. Disso lver buckets. Pioc flanges. Soray nozzles. Chcmox race oiece. Dissolver bucket yokes. Cell drain blocks. Sample stand oioes. Bucket from Cask Assembly# 190 

No data 
No data 
No data 
H-2 Purex column. Purex FA I filter. Purex L Cell Concentrator (complete). Purex off gas heater. Purex Process So lution Pump. J2 Purex pu lse co lumn. Purex 2- I-A Venti lation Fans of Carbon Steel. Purex Sil ver Reactors. Purex 
Waste Concentra tor Heat Exchan~cr Tube Bundles. misc equipment from tank farm recovery pro,12.ram 
Purex 12-Column oackaee. Purex K2-Co lumn oackaee. Purex L -Ccll oackal!e. Boxes contained Purex L cell oackal!e. K-2 tower and J-2 tower. OOxes of misc. cell eau iornent 

No data 
No data 
Wood Roofing . Wood And lloo ling. Wood. WES F Drums. Waste from Trap Pit #5 Reading Over l000 C/fl3. Waste From Trap Pit #2. Waste From Membrane Filter Press .. Waste From 225-ll In Drums Out Of Cell 4. Wa,;; te 
Drums From 225-B. Waste Drums. Waste Boxes. Va lves. Two Tube Bund les #63 And 68. Two Purex Tube Bundles H4 & F- I1 . T wo Purex Tube Bundles F6 & I I . Two Hood Panels From Z Plan t In Std Concrete Burial Dox. 
Tumbleweeds. Tuhc Bundles. Terra Cotta. T- I 8-2 Column. Steel Spacers. Steel Roll Door. Steel Overpacks. Steel Low- Boy Trailer With Wooden Box. Stainless Steel. Spacers. Soil. Steve Plate And Misc. Small llems. Scrublx!rs. 
Scrap Metal From 22 I -T Canyon. Sand & Grave l From A-Farm Complex Fence Linc. Sampler. Rudy Cart . Rubble. Rubber. Roofing. Res in TK From 18-2 Tank. Resin Tank And Filler. Railroad Rai l With Two Wheel Stops. 
Radiation Waste Boxes. Purex L-1 Column. Purex I-IC Column. Purex FA- I Fi lter. Purex Cover Blocks. Purex Centrifuge Blocks. Pumps F-22-5 Filters. Pumps. Pump-Agitator. PRTR Connt'Cters. PPE. Plywood Boxes. Plastic 
Liner Inside Concrete Box. Plastic Liner and Absorbent Materia ls Wit h Plywood Boxes. Plas tic Liner. Plastic. Planks. POR RHO-82-359 2-Concentrator. Parts fo r 2 Pumps. Paper. P-25-2 Pumps. Old Pr Cans. Non-Containeri zed 
Tumbleweeds Collec ted In Compactor Truck. Misc. Small Tools. Misc. Dry High Dose Rate 13-G Contaminated fajJed Equipmenl From the Purex Canyon. Misc Purex Canyon Waste Including Piping. M isc Jumpers and Rags 
Prom Canyon. Misc High Level Waste Consisting Of Failed Canyon Jumpers and Metal Items A ll Dry. Misc Failed Equipment. M isc Dry Waste. Misc Ory H igh Rate D-G Waste. Misc ContaminaK'O Equipment. Misc Canyon 
Waste. Misc Canyon Trash. Metal. Mark I Type Wrapped In Plast ic And Loose Packed Metal Ilasin Debris. LLW Soil From 37070 Facility In 300 Arca. LLW. Lead Shielding. Laundry Bags. Laundry And Barrels From 225-D 
(Misc). Laundry. Lard Cans. L-9 Vessel And Piping. Key Block Off Of Cell 39. K-3 Filter B-Plant. K-3 Filter Box. Junk Metal. Jumpers. ITS Heaters. l rrad iak.'11 Stee l Spacers. l rrad iaie<l Spacers In Burial Box. Irradiated N Reac1or 
Carbon Steel Dummies. Irradiated Fuel Spacers Removed From 105-N #2 Site. Irradiated Fuel Spacers. IITadiated Canisters. Hot Shop Wastes. Hood Panels From L -9. High Level Equipment. High Level B-G Contaminated Fai led 
Equipment From Purex Canyon. HEPA Fi lters. General Purpose Burial Box. Gantry Crane Steel Beam. Gann y Crane Parts. Fuel Spacers and Canisters Inside Plastic Lined Concrete Box. Fuel Spacers. Fuel Canisters. Filters From 
233-S Build ing. Filters. FD Boxes Waste Rags. Fa iled Pumps and Agitators. Fai led Process Equipment. Fai led M otor. f ailed Jumpers. Fai led Equipment Out Of Canyo n. Failed Equipment. F-22-5 Fillers. F l Filter. Expansion 
Joints. Excess Jumpers. Excavation Material From 2706T W-259 Project. Equipmenl. Electric Cable Hoist With T ro lley. E-E- 1 Nozzle Plate. E-E- 1 Frame. E-5-2 Concentrator. Drums Of Waste Laundry. Drums Of Waste From 
225-B. Drums. Drum Of Fillers. Disposal Of Contaminated Change Trailer. Dewatered Sludge. Cut Up Jumpers. Cover Olocks. Contaminated Laundry. Concrete W aste Burial Dox. Concrete Styrofoam. Concrete Slab. Concrete 
Rubble. Concrete Roofing. Concrete Expansion Joints. Concrete Cell IJloclcs. Concrete Blocks. Concrete. Concentrator Tulx! Bundles# 53 & 56. Cloth. Centrifuge Blocks From 22 1-8. Cell Jumpers. Caster Heads. Caster Assembly. 
Cask With No1.zle Inside. Ca,;;e Core I 5R/C. Carbon Steel. Canyon Waste. Canyon Trash. Canyon Burial From Purex. Canisters Inside Wood Boxes. Canisters, Bulk Soil. Dox Filled With Ahsorbent Layer. Box Containing Straw. 
IJlanks And A Pumo. Benl Jumoers. B-2 Tank. Asohalt. A luminum Shavinl!S. Al! i lators. Absorbent Malcria l. 55 Gal Drums. 2A Co lumn. 244-AR-Fillcr Box. 244-AR Vanet Pumo. 125 Ho Elec tric M otor 
Containers. Drums Depleted Uranium And Contaminated Scrap. 241 -A Dumper Log. 90 Linear Feet of Hogwire From The B-Plant Intersection Diversion Box. S/8" Purex Gantry Crane Cable. An Impact Wrench (Redox Type) 
With The Attached T-Bar Encased In Plastic. A nimal Carcasses From IOOF. Cardboard Ca11ons. Containers & Pcs Piping. Containers Air Conditioner Pads. Containers Misc. Waste. Containers Offsi1e Depicted Uranium. Divers ion 
Box Vent Pipe. Jumper From Purex #6 Trap Pit. Metal. Misc. Boxes. M isc. Shelving. Bins. & Scrap Lumber. Pickup Load of Paper. Poles. Preheat Coi l Reading. Routine Trench Accumulation From Purex. Severa l Truck Loads o f 
Tumbleweeds From 275-EA At Purex's Request. Standard Boxes - Misc. Waste. Temp. Construction Shack. T he I02A Pump From 24 I-A Tank Farm In Special Plast ic Shrouded Rack. Boxed Waste From The Purex Planl 
Containing Both Pu And Mixed Fiss ion Products. Truck Loads of Contaminated 1..umhcr And Trash From 275 EA. Tubes From 24 I -CR Encased In Pla1,tic A nd In Burial Boxes. Used Light Bulbs. Waste Cartons o f Fi lter Media 
From 2E Genera l Area. Wires. Wood. Wood Box Containing Purex Waste From TrnD Pit #2 
10 Mi l Liner. 303 K Building Demolition Rubble- Bu lk Waste. 5 Mi l Liner. 50 Metal Pallet Bulk Shipment. Absorbed Sludge. Absorbent. Absorbent Pads. Ac id. A sbes tos. Ashes. Asphalt. Banding. Banding (S1eel). Batteries. 
Ulack top. Bklg A Concrete & Wood. Bldg C & Bldg '/\' Hot Cell. Blocking & Bracing. Blocks Plastic & Wood. Elrick. Building A Concrete A nd Rubble. Building A Ru bble Concrete. Building Debris (Asbestos Containing 
Material). IJulk Asbestos Insulation From 1304N. Bulk Shipment LLSW Insulation From I 304N Emergency Dump Tank. Bulk Waste. Cardboard. Cement. Clay. C loth. Coal Tar. Coal Tar Creosote. Concrete From A Unit. 
Concrete. Copper. Cork. Cotton. Cover IJlocks. Crcoso1e. D&D Debris From Unit A . D&D of Buildings Parking And Driveway. Dewatercd Sludge. Oiatomaceous Earth . D irt. Dried Paint. Driveway. Expansion Joints & Roofing. 
Feces. Fiberglass. Film Formers (Paints). Filters. Fi re Br ick. Firebrick. Flange. Flatcar Assemhly. Flatcar Wheel Assembly. Floor Sweeps. Floor Tile. r oam. Galvanized. Glass. Glass Small T ools And Parts Incident To The 
Opera tion And Maintenance of TFTR Experimental Systems. Gravel. Groul. Grout. Hose. Inert Non-Ha1..ardous Material. Insulation Non-Asbestos. Insulation From 1304N Emergency Dump TatUC. Irradiated Non-Regu lated Metal 
(Bulk Waste). Kotcx. Lead. Leather. Line Pole 35' Wood. Low-Level Waste. Lucite. Lumber. Metal. Metal Pallets In Bulk Shipment To LLWBG 'S. Neutron A ctivated Construction Debris With Radiological Contam ination Below 
Regulatory Limits. Non-Containerized Tumbleweeds Collected In Compactor Truck. Nylon. Oil. Organic Debris. Oxides. Paints. Panel Covers. Paper. Parks B k:lg Rubble. Pedestal Racks. Plaster. Plastic. Plastic Piping. Plexiglas. 
Plywood. Polyurethane. Porcelain. Powders. Pumps. Pyrofoam. Radioactive TumblcweL'Cls Co llected In A Compactor Truck From Various Tank Farm Location. Resins. Richland Landfil l Waste. Rocks. Roofing. Rope. Rubber. 
Sand. Scabble Debris. Sheet. Sheetrock. Sludges. Soil. Solid Non-1-laz Components (Non-Specified). Stainless Stee l. Steel. Styro foam. Tape. Tar. Telephone Pole From Area Next To 27 I 5-Z Pad. Transformer( l ron) . Tumhlewceds. 
Valves. Ve,12.ctation. Vcrmiculile, Void Filler. Waste Dunna.e.e Wood And Pallets. Was te From Membrane Filter Press. Waste Generated Dy D&D of Ouildin l! Parkin !! & Drivewav. Water. Weeds. Wire. Plas tic Packal!inl!. Wood 
Misc. Piping from Cell 6C. Sample Can Drying I-lead No. I. 2" Powell Globe Va lve. 3-5 R To 4-8 Gang Valve. Adapter Plug # 173. Adapter Plug Wrench Holder. Case Spray Assembly (3 Pcs) From E-2 Centrifuge. Case Spray 
Linc (2 Pieces). Closure Plug# 173. Conducti vity Cell. Connector Head. Crescent Wrench. Cylindrica l Lead Jacket. Dist. Dip Tube. Filter Box W-75399. Filter Cap Hokier. Filter 1-Iokler For E-3 Vcnl Linc. Gang Valve. 5-6 To 6- 1. 
HF Dip Tube. Micro- Burette. Misco. Ring Balance Recording Meter. Sample Can #173. Sample Can And Adapter Plug #860. Sample Can Carrier Assembly# 1000. Sampler. Sampler Assembly. Sampler A ssembly From D-4 Tank. 
Sampler Dip Tuhc From D-4 Tank. Sti ll Vacuum Receiver. Testing Plug (Old Style). Wexler Temperature Indicator. Adapter Plugs. Sampler Cups (Minus Air Jet) . Miscellaneous Cell Connectors. Brackets & Bolts (Pan o f Sample 
Cup Holder). Bulk Samples. Chcmox Mask . Conncc1or Heads. Crescent Wrenches. Piller !lox 231-Z. Fi lter Cap Supports. Sample Cup Holder Braces (Part of Sample Cup Hok:!ers) . Sample Cup Holders. Samp le Cup Hooks. U-
Shaped Sample Cup Guides. Steam Hose. Connectors. Drainage Trays. Stainless Steel. Air Filters. l moac t Wrench. Lubrication Connectors. Vacuum Cleaner. Shiooinll Plu2.s For Sa.mole Cans. Beckman T ube 
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Table D-14. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages) 

Items Known to be Disposed 
Seal Pots. "A" Jumpers From #152 Diversion Box. (l~- 1) HF Dip Tubes. (E- 1) Thcrmohms And Wells. (E-3) Thcrmohm J\nd Well. ' 'A" ' Jel Assembl ies. •·ir• Jel Assemblies. 1/6 Hp Molor. I .. A loyco I SO Stainless Valvc/224-T. 10 
GPM Jcts/224-T. 29 1-T No. 2 Fan A ssembly Including Steel Inlet And Out let Duct Work. 3 Gpm Jct/224-T . 30 Ft Pipe. Stainless Steel. 500 Ft Water Hose. A- I Thcrmohm. Agitator. AT Tank. B- 1 Thcrmowell. 13ed Cover !lows. 
Bollom Section of Scrubber. Bucket From Cask Assembly 190#. Cabine ts. Capsule Section of OR.NL Wnstc Storage Tank Sludge Sampler Capsule Type Plus The Carrier Lift Yoke - In 10-' Pipe Container. Ccntcrpole And 
Superstructure of C lamshell Type ORNL Waste Storage Tank Sludge Sampler In 10" Pipe Container. Centrifuge Concrete Block Section 19-R. Cenlrifuge. Foundation. Clothes Drying Machine. Commander Air Sampler. 
Condenser. Stainless Steel. Corrosion Sampler. C-R-2 Tank. D- 12 Pol Redox. D- 12 Waste Concentrator Pol. D-2 To D-3 Overllow Line. D-3 Thermowell. Damper Sec tion or Outlet Duct Over The Elec trically Driven Fan / 23 1-Z. 
Dip Tube. Distributor 13- 1. Double Thermohm And Well For D- 1 Tank. Drip Catcher From Recycle Linc. Drive Fork From E-4 Centrifuge. Ek.-ctrk Muffle Furnace. F- 10 Tank No. 224- 140. Fan And Duct work/ 29 1-T. G.E. Ion 
Chamber. GE Air Sampler. HF Dip Tubes. Idler Wheel. Inlet & Outlet Ducts To Steam Engine Fan / 29 1-T. Invasion Pipe. Jct Assembly. Jumper Upper 2 To Lower 13 Having 131ank Supporting Connector To Upper 7. Jumpers 
Redox. Lead Cask For Wafers. Metallurgical Cut-Off Box. Model K Skilblower. Overflow Lines From Tanks. Overflow Pipes (25- 12 Fabricat ion)/224-T. Overnow Pots Dct. 63730/224-T. Plow From B-2 Centrifuge. Plow From E 
Centrifuge. Preheater Coi ls. Reduction Gear. Repair Scaffo ld. Rubller Ploor Mat. Rubber Tires Form Lorain Crane. Sample Cans (# 134. 150. 180. 272. 374). Sampler Dip Tube. Sampler Dip Tube From E-4 Tank. Sampler Jct And 
Assembly/224-T. Seal Pots & Ovcrnow Lines. Stainless Slec l. Sections Sludge Pipe. Selsyn Motor. Shipping Crates Known As "Bird Cages". Side Boards. Si lver Reactor And A 0 -3 Condenser Redox. Skimmer From B-2 
Ccnlrifuge. Sludge Box. Sparger D- 1. Stainless Steel Drum 15 Ga llons. Steam Coils--Air Conditioning Uni1s 22 1-B. Tank Distributor And Tail Pipe (2 Pieces). Ta.nk Sampler Dip Tube. Tank Thermohn Dip Tube. Tank Wt. Ftr. Dip 
Tube. T arpaulin Cover. Thermohm. Thcrmohm Dip Tuhe. From 0 - 1 Tank. Thcnnom Well. Timer - Model Sm 60. Top or Glass Lined Tank. Transfer Bo:c: And Cover of Capsule Type ORNL Waste Storage Tank Sludge Sampler 
In Wood Box. T wo Silver Reactors Redox - Box Broke During Burial. Variac From Chemical A ssay Board. Vari-Speed Stirrer Motor (Without Stand). Vent Pipe f rom E-4 Tank. Wt. Ftr. Sp Gr Dip Tube Assembly. Wt. Ftr. Sp Gr 
Dip Tuhe From D- 1 Tank. H-4 Oxidizer Pot Redox. Misc. Canyon Waste Redox. One ORNL Supernatant Waste Sample (Pump T ype). One Transfer Box For OR.NL Waste Storage Tank Sludge Sample (Clamshell T ype). One 
Carrier Assembly For ORNL Waste Storage Tank S ludge Sample (Capsule Tvnc) 
No data 

Pumps. Prncess Tube Sections. Lumber. M isc Hardwire. Plywood. Burial Log Reports HNW Waste IU- 10-73. Buried Contaminated Railroad Tracks. Cell Equipment. Contaminated Soil. D- 12 Concentrator. D- 14 Vessel PDR 89-
63. 1-1 -4 Vessel. L- 1 Vesse l. Lines And Whaler Box. Misc. Rcdox Cell Equipment. Old Purex Pump Box. Redox IJ- 12 Tower. Redox 13-4 Filter. Redox H-4 Pot. Redox Tube Bundles. Silo Jumpers (Brandy). "D" Ce ll Slu<lge. B-
Plant Centrifuge Yoke, 195 1 International Harvester Dump. I U-3 Cask Fuel Assembly. 2 ll -Plant Filter Assembly. Pumps. 324 Bldg "Hol Cell" - Dry Sol id WasLes. A 2 VB H Filter From Rcdox. A Rel.lox Centrifuge. A Vapor Line 
From The 13-4 Pot. /\git aLor M otor. Agitators. Agitators And The Tunnel Door. AR Filter. 13-3 Disso lver Lower Prom Purex. llarrcls of Waste. Metal Junk Boxes. Box Containing Jumpers. Burial Vau lt Marked " fl-Plant 58526". 
Canyon Cleanup. Ccll 2E Filter B-Planl. Cell Cover Blocks. Chain Fall. Concrete. Concrete "Hot-W<LSte" Disposal Dox Containing Dry-Solid Waste From 324 Bldg Cells. Concrete Plugs From 24 1-TX Tank Farm. Concrete Posts 
Ant.I Tumbleweed. Container Misc.·. Scrap From 271 -T. Container Silo Jumpers. Contaminated Dirt. Contaminated Dirt From Laundry Benn. Contaminated Load Dirt . Contaminated Railroad Iron. Contaminated Soil. CR Fi lter. 
Diatomaceous Earth . Dirt. Dirt Scraped From Top of The Bottom of Old 2 16-T-4- I Pond . Dump Truck Loads of Contaminated Soil From 200-W Laundry Ditch. Dump Truck Loads o f Contaminated Soil Removal From l ,aundry 
Berm-West Arca. Galvanized. Gaskets. Glove Boxes. Gondolas Containing Misc. Materia ls From B-Plant . Gravel From Roof of Building 222S. H-2 Rcdox Centrifuges. H4 Rcdox Vessels. Iron. Irrad iated Ring rrom Fuel Case. 
Jumpers. Laboratory And llu ilding Equipment. Lard Cans. Lil.ls From D iversion Box 24 1-TX Tank Farm. Metal. Misc. Lah Waste. M isc. Purex Connector Heads. Misc. Waste From Rcdox Canyon. Miscellaneous Items From 
Redox. Miscellaneous Items From U-Plant. Ohsolctc Parts. Pallets. Pipe. Pipe Plugs From 24 1-SX Tank Farm. Pipes. Pumps. Purex Dissolver Tower Jig. Purex Tube IJundlcs. Rad. Signs And Chains. Railroad Steel Rails And Short 
Tics From 24 1-TX. Rai lroad Tics. Redox Agitators. Redox D- 12 Vessel. RL-<lox Hea t Exchanger Tube IJundles. Rcdo:c: L3 Concentrator Loop Withoul Tube Bundle. Rcdox Off gas Hea ters Stainless C lad. Redox Process Solution 
Pump. Rcdox Pumps Black Iron. Redox Silver Reactors. Redox D- 13 Agitator Motor. Scrap Materials. Scrap Sleet. Sheet. Sheet. Shim Rod Sections. Small Contaminated Parts. Small Pumps. Soil. Sprockets. Stain less Stee l Rods 
Used For Hanging Fuel Elements In The PRTR And Test Assembly. Stee l Posts. Tank Farm Ex.haust Filter. Titanium Tube Bundle - Purex H-4 Tube Bundle #58. Tumbleweeds. Tunnel Door. Vent Blower M otor. Waste Mgt 
Sheeting 25- 1 Tank. Wastt:-Scavene. ine. Eauioment. Wood 
109SX Pump. Misc. Lumber. 10' Tube. 200' Hose. 3' Pipe. 30 Gal Drum Concrete. 30-Gal Drums. 55-Gal Darrel, 5-Gal Cans. Agitator Motor. Asst. Cyl inders. Bales Misc Paper. Barrel Oil. Barrels. Broken Hand Tools. Buckets or 
Dirt. Cartons. Container Hood Panel. Container Poppy Instr. . Containers. Containers Fi lters. Leached UO3 Powder Bags. Misc Plastic. Misc. Pipe. Misc. Pipe Double Wrapped In Plastic . Misc. Trash. Cones. Containers Paper. 
Comaincrs Rock And Dirt . Containers Waste O il. Metal Box From U Plant. Conveyor And Process Hood. CraLes. Disposahle Supplies. Drums. Drums Depleted "U". Ductwork From 24 1-WR. Dump Truck Load of Misc. Waste 
From UO3. Ex hauster & Tube Dundle. Failed Dissolver Pot. Motor. Fiber Barrel of Misc Scrap. Filter & Venl Pipe. Filters & Frames. Flat Car Decking. Gravel. Hood. Hoo<l Panel. Iron Tanks. Junk. K-9 Pump. KOH Cans. Loads 
Junk. Loads of Duct & Scrap Roofin g. Loose Metal. Misc Junk. Misc. Lumber. Misc. Pipe. Obsolete Z Planl Conveyor IJc lt. Obsolete Z Plant f-i lter Boats. Obsolete Z Planl RC I .inc Hoods And Associa ted Process Equipment. 
Pails. Palletized 30 Gal Drnms. Paper. Car<lhoard, Paper Sacks. Pipe. Plastic Covered Panel. Pumps In Boxes. Rccuplcx Processing Vessels. Rubber G loves. Scrap Lead. Scrap Roofing. Shelves, Shipment of California Package 
Waste. Smal l Z-Plant Centrifuge. Spec ial Wood Box. Stainless Tanks. Standard Carton. Tumbleweeds. Vchiclc/Carrya ll ld-49 1. Venl Pipes. Windows. Wood Box And Stainless Steel Cabinet. Wooden Box. Wooden Box Covered. 
Z Plant Condenser Tanks D24 And D25. Z-Plant Nash H vcor Vacuum Pumos or Cast Iron. Z- Plant RMA Linc Fluorinator. Z-Plant Vacuum Receivers 
IO Mil Liner. Greenhouse (Carbon Steel And Plexiglas) Ami Conweb Pads Triple Wrapped In FMP r rom N-Basin. Carbon SLecl Cask ROLator And Conweb Pads Triple Wrapped In 1:MP From N-Basin. Stainless Steel Table And 
Damaged Collon PPE From N-Basin Wrapped In Flex ible Material Packaging. Cyclotron Acce lerator Steering "C" M agnet. Self-Contained Equipment. Stainless Steel Test Weight Triple Wrapped In Fmp Prom N-Basin. Carhon 
Steel Samplt! Cabinet And Conweb Pads Triple Wrapped In FMP From N-Basin. Carbon Steel Table And Conweb Pads Wrapped In Flexible Materia l Packaging. Stainless Stee l Tahle And Conweb Pads Triple Wrapped In Fmp 
From N-Basin. Carbon Steel Rotator Pad And Conweb Pads Trip le Wrapped In FMP From N-Basin. 90 Mil Plastic Drum Liner. Carbon Steel Cask Rotator Base Assembly And Conweb Pads Triple Wrappe<l In f'MP From N-
Basin. Absorbed Aqueous Solution. Absorbent. Acid. Aluminum Box. Aluminum Wash Tank And Components Internally Contaminated With Depleted Uranium. An imal Waste. Ant i-Corrosive Radpad. A sbestos. Ashes. Boron 
Balls And Boron Ball Dust. Brass f\•lctal. llulk Shipment Waste of Sludge. IJutyl Hypalon Bas in Liner. Cardboard. Catalyst Pack. Cement. Ceramics. Charcoal. Clay. Cloth. Compactor Truck o f Tumhleweeds. Compressor Supply 
Fan #5. Concrete. Contaminated Forklift. Contaminated Tensile Tester. Conweb Pads. Copper Magnet Coil Coated With Cured Epoxy. Copper M etal. Copper Wire. Cork. Courtoy Rotary Pellet Press. Diawmaceous Earth . 
Diatomite. Dirt. Duct Tape. Equipment. Excavated Pavement And Soil. Feces. Ferrous Metal. Fiberglass. Filters. Flat Cars. Floor Sweeps. Floor Ti le. Foam. Glass. Glovebox. Graphite. Gravel. Grout. HEPA Filters. Hi ttman Liner. 
Hittman Metal Box. Hot Cell Waste. Insulation. Insulation Non-Asbestos. Ion Exchange Column. Ion Exchange Module. Ion Exchange Resins. I ron. Lab Waste. Lead Brick. Leather. Liquid. M agnets. Material from The D And D 
of The Imhoff Bldg. Mercury. Metal. Metal Dumpster, McLal 1- IJeam. Metal Piping. Metal Pla1e Padded With C loth A nd Wrapped With Reinforced Plastic. Non-Hazardous Metals. Oils. Organics. Out of Date Equipment. P. V.C. . 
Pallets. Pa~r. Pipe. Plaster. Plastic. Plastic Bags. Plastic Pyro foam Rock. Plastic Wrap. Plastic Wrapped Arc Welder. Plast ic Wrapped Concrete. Plastic Wrapped Elcctrk: MoLor. Plastic Wrapped Railroad Ra t Cart. Plastic 
WrapJXXI Steam Coil Heater. Plexiglas. Porce lain. Pyrofoam Rock. Rad-Sorb Absorbent. Resins. Rock. Roofing Materia l. Rubber. Rubhcr Hose. Salt Balh, Sand. Scrap Yard C leanup. Sheetrock. Silica Gel. Sludge Waste. Sludges. 
Soap. Soi l Organics. Stainless Steel. Stainless Steel Fuel Baskets. Steel. Steel And Concrete Beam Stop. Steel Blocks. Steel Plate. Steel Sho t. Steel Stornge Tank. Tank. Tank Farms Generator. Tape. Tar. Tenon. Telephone Poles, 
TMB V Container. Tower T-K2 . Tower T -K3. Transite. Tumbleweeds. Vegetation. Waste From Acce lerator Maintenance. Waste From D&D of Glove Box Facilit y. Waste from Ha1 .. Wasle faci lity C leanup. Waste From Plasma 
Exhaust Process. Waste From Plasma Exhaust Process. Waste From R&D Act ivities. Waste From Scrap Yard Cleanup. Waste From Valve Changeout. Waste Tank From 200W Arca Tank 50% Caustic. Water Treatment Process 
Waste. Wire. Wood, Wooden Structure Surrounding The Uni- I Caisson. Wranncd Railroad Flat Carl. W vk Absorbent. Zirco lov 
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Table D-14. 200-SW-2 Operable Unit Landfi ll Inventories. (5 Pages) 

Items Known to be Disposed 
I Ga l Paint Cans. 10 Mil Drum Liner. 12 Mil Plas1ic Liner. Steel Heat Exchanger With Asbestos WrappL'<I In Plastic, 200 ADP D-Pl:1111 LLW J\nd I-I EPA ri ltcrs. 250MI Poly Bottles. 27 14U Pad U03 Drum Ovcrpack. 29 1T Prcfi hcr 
# I . Elec tr ic Motor Wrapped In Plali tic. Steel Moior With Asbestos Wrappcll In Plastic. 300 ADP - 1.25% Enriched Fuel Billet. 300 ADP - Depicted Uran ium Dioxide. Soil. Steel Pump WrnpI>ed In Plastic. 324 A ir lock Waste. 324 
IJ Cell Grout Container. 324 13-Cell Clean Out - Ill Rac k. 324 Facility A-Frame HEPA Filter With Steel Shie lding. 324 Facility Non-Compactablc Waste. 324 Fac ility Waste. 324 Legacy Waste - C-Cell Wa.ste. 325 Was te 
Supcrcompacted At ATG. 327 Basement Waste (LLW). 327 Facility Compacted Waste. 327 Legacy Waste - IX Res in. 327 P L Legacy Waste. 37 12 Building - Depleted Uranium Billets (Stuck Mandrels). Wood Box Filled With 
Wire Rope Chockcrs Wrapped In Plastic. Steel Plate Wrapped In Plastic. 55 Gallon CrushL-d Drums. 55 Gallon M eta l Drum. Steel Plate Wrapped In Plastic. Lab Aqueous Solution - Solidified. Dag of Trash Anti Empty Poly Boulcs 
From 1& 1-1 Lab Filled Wilh Kitty Litter. Empty 15 Gallon Drum Filled With Kill y Liller. 90 •Iii Plastic Drum Liner. Absorbent. Absorbent Rad Pad. Absorbed Liquid W aste. Absorbed LLW. Absortxxl on-H az. Liquid And Small 
Amount of Non-H az. Paint. Absorhcd Oil. Absorbed Plain Water That Is Radioac ti ve ly Contaminated. Absortx,-d Sludge. Absortx."d Tritiatcd Water. Ahsorbed Tritia1cd Water In Inner Containers. Absorbent. Acid Orick. Acid Brick 
And Concrete M onar. Acid NeutraJiZ(.'(!_ Activated Accelerator Components. Acti va ted Charcoal Activatci..1 M etal. Activated M ernl From The H igh Deam Reactor Canal. Activated Mcrnl In Lead Shie lded Cask. Acti va ted Scrap & 
Equipment. Aerosol Can Empty. Airlock Waste. Aluminum Canisters. A luminum C.1nisters & Cu hie le Lids. A luminum Frame. A luminum Light Assembly. A luminum Paper. Aluminum Pipes. Ana lytica l Process Waste. A nimal 
Waste. Aslx!stos. Asbestos Contam inated Equipment A nd Materia l Used f-or Decontamination. Asbestos Contaminated H EPA Fi llers. Asbestos Floor Ti le. Asphalt. ATG Compacted IJ ,R Waste. ATG Compac ted Ll ,R Waste From 
222S Analytica l Ops. Shipment 99-W-09 1. B-25 Meta l Box. Bags. Bags M eta l Pipes. Bags Paper. Basement C lcanolll Waste. Batco - West Jefferson Compacted Low-Level Dchris. Battclle Columbus LLW Fro m Cell C lcanout. 0 -
Ccll Bridge Crane. B-Cell C lcanout - Grouted-H illman Liner. Beam Linc Dismantling. IJL-dding. Bio logica l Malcrial. Bldg 3 10 Relent ion Tanks. Blower. Brookhaven Graphite Research Fi berg lass M esh And A ssociated 
Framework. fJuckcts. Buggy Springs. Bulk LLW Waste From ODI Roll-Off Boxes. Bulk LLW Waste Prom Compactor Truck. Bulk LLW W aste From H0-68H-3500 Compac tor Truck. Bulk LLW Waste f-rom Mowau 
Construct ion Dumpster. Bulk Shipment o f W aste Byproduct of Iron Co-Precipitation. Bulk Shipment Waste o f Sludge. Bulk W aste For Disposal. Bulk Waste Shipment. Burial Box. Outyl H ypa lon Ilas in Liner. Camera. Canister 
Crusher 1:rom N-Bas in Wrapped In Plastic. Cans. Canvas. Canvas Glo ves. Canyon Deck Cleanout. Cartxm And Stainless Stee l. Carbon Stee l. Cardboard. ast Iron. Catalyst Pack. Category I Noncompactible LI .. W. Calegory 3 
Noncompac1iMe LLW. Cation Exchange Resin. Cell E<1uipmelll And Miscellaneous So lids. Cement. Ce1ncnt Powder. Cemented Sludge. Ceramic. Cesium IX Columns From D-Cell. Chairs. Charcoal. Cheeseclo th . Clamps Fillings. 
Clay. C leanout of ContaminalL-d Equipment From C-Farm. C lcanout of Legacy W aste From Pits And Trenches. C losure Head An<l Related H ardware. C losure Head Shipping Container. C loth. Clo th. Co-60 l rradiator That Contains 
Lend Shielding. Coal Tar. Coke Breeze From Anodes. Compactable LLW. Compncrnble Trash. Compacted 55 Gallon Drums of General Lab Waste. Compactc .. -d Cloth. Compac1cd Empty Tru Drum Pucks. Compacted Gallery 
Waste. Compacted Laundry By Products From Interstate Nuclear Services. Compacted I .L W. Compacted Non-Hazardous W aste. Compacted Paper. Comp.ictcd Plastic. Compac ted Rubber. Compacted Trash. Concrete. Concrete 
Vau lt. Conded Pads. Cont.let Handled LLW From SFO. Contaminated D umpster. Contaminated Earth. Contaminated Equipment. Contaminated Ion Exchange Columns And Associated Materia l. Contaminated Materia l From The 
Hot Cell. Contaminated Pre-Filter Form IOOK Basins. Contaminated Supplies From 324 faci l ity. Contaminaicd Water. Conveyor Dells From KEH Hot Yard. Conwcd Pads. Coolan t Pump And Motor. Copper. Core llasket Thermal 
Shield And Related Hardware . .. Olton. CP5 Reactor M etal. CP5 Reactor Paper. C P5 Reactor Plastic And Concrete With Steel. CPC M ernl llox. Crushed Aluminum Fuel Storage Canisters And Cubicle Lids. Crushed Drums Used 
To Store And Ship Radioac ti ve Liquid. Crushed Glass. Cured Chico Compound. Cut-Up Cement Mixer. D&D Clean-Up Waste. D -Ccll Skids. Debris. Decommissioned Change Trailer. Dcwatered Fi her Press Sludge. Dirt. 
Depicted cr-252 Source. Disposal or Old Equipment. Drained Metal Pumps. Drained Vacuum Pumps. Dried Sludge Cake. Drill Press From N-llasin Wrapped In Plast ic. Drop Light . Dry Solid Material Segregated In Oil 
Solidification Project. Dry Vermiculite. Duct Tape. Ductwork. Dunnage Plate. Eclectic M otor. Electric Wire And Plug. Electrical Wire. mec1ro-Static-Prccipitator. Empty Collection Po ly Boule. Empty Thermocouple Receiver 
(S teel). Encapsulated Rad ium Oeryllium Source. Enduropak. Equipment. Excavated Soi l And Pavement. F- 102 Filter Assembly. Fan Wheels From Duct Level. Fiber Glass. Fiberglass. Filter Frames. Fi lter Wheel From Duct Le\'el. 
Filters. Fire Rctardam Blankets (Fiberglass). Floor Sweeping Compound. Floor Tiles. Fuel Basket. Fuel Spacers. Gantry Crane. Garbage Cans. Garden I-lose. Gasket. General Lab Waste. G lass. G love Box Waste. G love Pon "O" 
Rings. Glovchux. G lovehox Fi lters. G loves. Graphite Blocks. Gravel. Grease. Grit Blast Media. Grnundwater Slurry. Grout . Grouted Hittman Liner From D-Cell C leanout. Grouted Uranium. Grouted Waste. H-'.'\ Con1aminated 
Water. I-lard Tool Slurries From Water Table. Heavy Equipment. Hemp Rope. HEPA Filters. HEPA Vacuum Pre-r-ilters. HEPA Vacuums. J-lerh Process Tubes. Hittman Cask. Hood Parts Generated From Maintenance Operat ions. 
Hood Waste. Hoses. Hot Cell And Gallery Waste At 324 Fac ility. Hot Ce ll Compactablc Waste. Hot Cell LLW. Hot Cell Metal Hardware. HWMF Yard Waste. Hydraul ic Fluid Filters. Hypalon Gloves. Industria l Waste Water 
Gravity Filter Media. Insulation. Insulation And A bsorhcd Non-Haz Liquids. Insulation And Rubber. l rrad iau,-d Hardware. I rradiated M etal LLW. Killy Litter. Ladder. Lathe. Lathe From - Ilasin Wrapped In Plastic. Laundry Dy 
Products From Interstate uclcar Services. Lead (USL'<I As Shielding). LeaLhcr. Legs From Co lumns. Light M eta l. Lime And Animal Feces. Liner. Old Style Canridge Filters Packaged Inside 2 Inch M etal L iner Om Po ly Rein fo rced 
Oag With Radsorb. Enduropak ( rritium Absorhcd On Charcoal Filter) . Machinery Parts. Manipulator Dody. M ask Filters. M aterial From D And D of A Reac tor Facility. Material From D And D of The Imho ff Building. Materials 
Loaded From B-CelL M ela I. M eta l Dolts. M etal Cabinet M etal Carts. M etal Ducting. letal Ducting Plastic And Rubber Debris. M etal Framed And Wood Framed HEPA FiJter. Metal Framed HEPA Pillers In 12 Mil Liner. M etal 
Glovehox. M etal I -Beam. Metal Rail Car Used To Transpon Recovered Acid. M elnl Scaffo lding. M etal Stee l Shot. Metal Tools. M eta l Valves. M illing Press From N-Dasin Wrapped In Plastic. Mirvada Ore (Dirt ). M iscellaneous 
Solids With Tritium (Absorbed). Miscellaneous Solids Wit h Tritium Gas. Molecu lar Sieve. Mono Tube Pistons. Mop Head. Motor. Mud. N Reactor < 1% EnrichL-d Contaminated Finished Fuel. N Springs Boll ie Rinse - Solidified. 
Neoprene I-lose. Non-Containerized Tumhlewccds. Non-Reg Oi ly Rags. Non-Regulated Leaded A nd Unleaded l-lypa lon G loves. Non-Regulated Mask Filters. N-Rcactor Carbon Steel Fuel Spacers. Nylon Reinforced Plastic Liner. 
Nylon Rope. Oil. O il Mist Bound In HEPA Filter Media. Oi l So lidified With Pctroset Ii. Oi ls (Lab Pack Form). Organics Solidified. Paint Chips. Pam Probe. Pans. Paper. Pipcues. Plasma Exhaust Treatment Waste. Plastic. Plastic 
Fire Blanket. Plas tic Glove Rings. Plastic Scraps. Plastic Sheets. Plastic Strike Pla1es. Plastic Wrap. Plastic Wrapped HEPA Filters And 12 Mil Liner. Plate. Plexiglas. Poly Bag. Portland Cement. Powder Sources. PPE. Precipitate 
From eutrali7..at ion of Acidified Dog T issue Grouted With Ponland Type Ill Cement . Pre-Filter #2 rrom 29 1T Filter Changeout. Pre-Filters & Tent From 242A. Prcfihcrs And Stepoff Pad Waste. Pressure W ashers. Pumice. Pump. 
Pump Capsu le & Pump Slce\'e. Pyrofoam. Quinto Lubric On Rags And Filters. Rahbit Feces. Rad Glo\'eS. Rad Pad And Pyrofoam Void Space Filler. Rad Rope. Rad Sorb. Rad. Contaminated Material From T he Hot Cell. 
Radio logica lly Contaminated Equipment Which I-las No Further Use. Radium Sources. Radium-Beryllium eutron Sources Shielded With DU & Polyethylene. Rags. Rail Car Truck (Wheel Assembly). Railroad T ics. RA.RA 
Tumblewt"L'll C leanup. Reactor Closure Head. Reactor Pans From The CP-5 Reac tor. Rebar. Rec Airlock Waste. Regulated Low Level HEPA Filters. Remote Filer Mt-dia And Meta l Framing. Resins. RH Dehris Waste From 327 
Hot Cells. RH LLW Hot Cell Waste Shie lded To CH Levels. Ridge Nuclear Cutt ing Fluid On Rags. RMW Grease #2. Rock. Rod Sections. Rollers. Rolls or Plast ic. Roofing Material. Room 30 I Waste Removal. Rope. Rope 
(Hemp). Rubber. Rubber Bucket. Rubber Hoses. Rubber Matting. Rubber Shoes. Rubbcr(Electrica l Wire). Rubble. Sample Liners. Sampler And Uni versal Liners. Sand. Saw llladcs. Scissors. Scrap. Scrap M eta l. Self Contained 
Equipment. Self-Contained Prc liltcr From 29 IT Filrnr Banks. Sheeting. Sheetrock. Shovel. Shredder. Signs. Sisse l Craft Paper. Size Reduced Dunnagc. Sma ll Meta l Car ts. Small Tools. Soi l. Solidified Liquids. Source A nd Source 
Like Materia l. Sources In Pigs. Spacer. Spacer Funnel. Sr-90 Stain less Stee l Source Tahs. Stainless And Aluminum Canisters. Stainless Pipe. Stainless Steel. Stain less Steel Fuel Basket. Steel. Steel Bearings. Stee l Shot. Steel Tools. 
Step Off Patl Waste. S1ir M echanism. Strippablc Coating And Meta l W ire. Sump Cooler Squirrel Cage. Supertiger Waste. Suspect Rad ioacti ve Pipe With Smaller Pipes Inside. Table. Tank Contacted W aste. Tank Sca le. Tank 
Solids. Tape. TEDF Bulk Shipment o f Sludges. Telephone Poles Wrapped In Plastic. Thorium M eta l Samples. Tk- 13 1 Pump And Riser Pipes. TMB- V Container. Tool Box. Tools. Transilc Ductwork. Treated Grouted Uranium. 
Tritium T arget Canisters. T ro lley From 30 Ton Crane System. Truck Assembly From Rail Cars. Tumbleweeds. Unirradiated Aluminum lad Fuel. Vadosc Zone Hard T ool Slurry. Vegetation. Vent Duel. Vermiculite. Waste From 
Cleanout And Relining of Proces.i; Sewer. Waste From D And D of A Reac tor Faci lity. W aste From D And D of Glove Box Faci lity. W aste From M embrane Filter Press. Waste From O And 1 ofTFTR. W aste From Pad Cleanup. 
Waste From Water Treatment. Was1e Gererated From Anal ytical Operations. W aste From l11e Supcrtigcr Waste Substrcam. Waste Water Filter Samples. Water. Water Table Sand And Groundwater. Water Tower PtCCes 3902-0 
Demo lition. Water Treatment Process Waste. Welding Rod Wood Towel. WESF I-lot Cell C leanout. West Jefferson Compacted Low l ..c,•el Waste. Wiring, Wood. Wrap Process Arca Room Waste Drum. Paper. Wrap Room Waste 
Drum Pucks Containin.e. l mhibcr Beads 
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Table D-14. 200-SW-2 Operable Unit Landfi ll Inventories. (5 Pages) 

Items Known to be Disposed 
Containers. Ladders. Panel. Vacuum Pump. Wooden Boxes. #8 Fi lter 13ox. 002-Ur Agitator Assay From 106-T x Tank Farm. Refri gerator. Loose Concrete. Blacktop. Roofing Grave. Hot Dirt . Gate. Coil (Hcl.ical) . Boxes -
Contaminated Fillers. Wooden Box. I4-Ft Stepladder. 1 A Column & Capsule. 2 Sc1.: tions o f Down Comer Pipe. 2 Ton Dump Truck of Scrap Metal From Minor Construction. 22 Pallets Holding 88 Drums. 22 I -T Disso lver And 
Tower. 233S Ductwork. 233S filters. 24 1 SX Pump, 24 1-SX Deep Well Pump. Fi lters. 30 Gal Drum Dirt y Beryllium Parts & Scrap. J P-SX U-54 11-2 18 Broken Column. Cart. 4 Wheel Cart . Box With 108-F Hood. Drums. A DXT 
Hood From Room 38. A Small Pai nt Locker From 23 12. AT-Canyon Waste Receptac le. A Weighing Hood From Room 179-0 . 1\ gitator. Agita1or llox. Agitator Pans. Air Duct From IOOF. Air OuclS. Airsamplcrs. An Iron Oox 
From U Plant Containing A Purex Tube Bundle And Misc. Other Debr is. Ballast Pump. Barrel. Barrels From Coors. Ballerics From Garage. Hearn Off Roof. Belt Sander Buehler. Boeing M issile Waste. Box. Boxes From 234-5 
IJldg T ask I RMA. Broken Hand Tools. Buried 3 Stage Pumps. Buried 3- R Disso lver & Tower From 22 1-T Bklg. Cans. Cat. Centrifuge And Tank From U Canyon. Centrifuge Block. C-Linc Hood 39. Coil. Co ils From The #5 
Boiler Room At Redox. Column. Co lumn Jumpers. Concrete. Concrete Block C lass ified Debris Samples. Container o f Pipe. Container Paper. Containers Natural Uranium. Containers o f Pipe. Containers of Silo Waste. Containers 
of Std Canons & Ouckcts. Containers P.R. Can. Containers Special Burial P&Co Unloaded Box. Conta iners Waste Oil. ContaminatL'Cl Parts. Cover Block. Crate. Cribbing. Cylinders Containing U nclass ified M ater ial. D- 1 Dissolver 
From Recuplex. Deep Well Pump T X- 11 5. Desks, Diffuser Pump. Dirt. Disposable Supplies. Dog Cage. Door. Down Comer Pipe Cones f rom Heaters. Drum. Drums Bery llium. Dry Blender Mixer. Dry Waste. Duct Boxes. Ducts. 
Dumped 22 I -T Canyon Waste. Fai led Agitator Asscmhly With Motor. Fiber Barrels. Filters. Fire IJrick Out of Incinerator. Food Mi.xcr Hobart. Four Hoods From 222-U. Fuel PRTR Element. furnace. G lass. G love Boxes. Gondola 
From T Plant. GraLings. Green Hut Junk. HEPA Filter. Hood # 16. Hood 6-A. Hood From The 234-5 Analytical Lah. Hood Panels. Hool.I!- From 234-5 r or Finished Products. Iron Lung From 233. Iron Plate. K-9 Vessel. Knockout 
Pots. L- I6 Agitator 233S Bldg .. Lab Capsule. Lard Cans. Large Box. Large Hood Type Container. Laundry Boxes. Lead Shield. Light Bulbs. Load Asphalt f-rom Roo f. Loads Stones. Loose Automoti ve Parts. Machine Parts. Me1al 
Container of Classi fied Scrap. Metal Turnings. Minor Const. 13urials. Misc Junk From T Plant Around Stack. Misc. Canyon Scrap. M isc. Waste From Redox Canyon. Wood Cabinets. Miss ile Parts From Boeing. Oil Drum. Oil 
Drums From 23 1-Z. Ore. Duck Dunk Truck. Package Ductwork. Pane. Pc Plywood. Pieces Dockwork. Pieces of Lu mber. Pieces o f Pipe. Plastic Greenhouse & Piping. Plow And Car Chassis. Pr Can. Propane Bouk:s. PRTR Shim 
Rods In Cap. Pump Motor. Pump Wrapped In Plas1ic. Pump X 19 From 224-U. Pu-Oven. Purex 1-D Column Capsule. Purex Wall Racks. Radiator. Rags. Re Can. Recuple~ Waste. Recycle Hood A nd Piping Reading. Rcdox 
Column Carrier. Rcdox Column Carr ier Chain. Rcdox Dissolver Filters A4 & C4. Redox f,. J Pot. Redox Silo Equ ipment. Room Fan. Rubhcr Gloves. S Farm Steam Linc Lagging T x. Salt Pot. Sand. Scaffo lding. Scrap From 29 1 Z. 
Scrubbers. Several Dry Filters From 234-5. Sieve Tes ting Shaker. Electric Motors f rom 224-U. Slab Cover. Smokestack. Spray Ring. Stainless Steel Polishing Hoods From 234-5. Stam.lard Can ons. Steam Radiators. Sto\'e Port 
234-5. SX- I1 8 Pump. T Plant Junk Box. Tank #8 22 I-U Bldg. Tics. Tile. Tile FieW From 234-5. Tires. Tower. Trailer Planking. Tubing And Tin Boxes. Tumhler. Va lves. Vent Tuhcs. Weeds. Windows. Wood Crate. Wood Crated 
Process Hood. Wooden Box. Wooden Boxes Containin.e Bamboo Scrap. Wooden Crates From 233S 
17' Boa t & 60 Hp Outboard Motor. 165 Lb. Furnace. 2" Hand Rail. 55-Gallon Drums Encased In Concrete. 9U Filter Head Assemhly. Ahsolute Filters. Beryll ium Contaminaled Waste. Blocks. Box. Burial Box. C. W.S. Filters. 
Cables. Canyon W aste Boxes. Cartxm Steel Tank. Cartons. Cell Was te. Centrifuge. Chem Pumps. Concrete. Conduit. Construction Scaffolding. Crushers, D-6 Ag itator Motor Assembly. Dead Animals. Drive Heads. Drum Dot 6M . 
Drums of Sand. Dry 130:<cs. Dry Fil ters• 55 Gal Drums. Duct Units. Ductwork. Evaporator Pot. Exhaust Linc. Failed Crane Wheels. Filter Box. Filters. fittings. Flange. Fume Hood Filters. Furnaces. Gear Reducer. Glove Boxes. 
Gr inder M ac hine & Hood. Hardware Steel. HEPA Filter. Hood. Hoods. Hot Dirt In Rags. I-lot Sand. Hydrostatic Pump. Ice Chest. lnk:t/Out lct Exhaust Dampers. Kinney KC-3 Vacuum Pump. Lab Misc. Was1e. Lab Paper Waste. 
l .• ab Stool. Ladders. Lumber. Manipu lator Boots. Metal IJoxes. Metal Canyon Waste Boxes. Metal Dry Filters. Mill ing Mac hine And HoOll. Misc. Laundry. Misc. Scrap. Non-Combustible Wa.ste. Oily Rags. Pallets of Lead IJrick. 
Paper. Piping. PlastlC. Plate. Plywood. Plywood Boxes. Process Filter. Process Was te. Pumps. Rad iation Boxes. Rats. Rubber G loves. Safeway Scaffo ld. Saw Fines. Scaffold Board. Scrap From Vipac. Shelving. Stee l Boxes. Steel 
Deding. Steel Table. T ransite Pipe. T wo Boxes From 292-T . Vacuum Gage. Vacuum Pumps. Valves. Vinyl Bags. Wood. Wood Uox With L1b Equipment. Wood Decking From Railroad Flatcar. Z'lk M achine. Absorbent. Animal 
Waste. Cardhoard. Ceramics. Cloth. Concrete. Cotton. OialOmaceous Earth. Dirt. Filters. Ga lvanized. G lass. Graphite. Insulation Non-Asbestos. I ron. Kill y Litter. Kotex. Lumber. M etal. Nylon. O ils. Paper. Plastic. Polyurethane. 
RaJ.ls. Res ins. Rubber. Sheet. Stainless SLeel. Vermicu lite. Wood 
10 M IL Plastic Drum Liner . IOON Compacted Waste. IOON Compactor Drums. 26" Vac. Job. 30 Ton Cask. 327 Facility Compac ted Waste. 55 Gallon Was te Drums. 8 Mi l Liner. 90 MIL Plastic Drum Liner. Absorbed Aqueous 
Solution. Absorbed I .iquid Waste. Ahsorbcd Urine. Absorbent. Ac id. Acti vated Acce lerator Components. Acti va ted Stainless Stee l From Fl::YF Reactor. Aluminum Tubing. Animal Feces. Animal T issue. Animal Waste. Anti­
Corrosive Radpad. Asbestos. Asbestos Contaminated Equipment And Material Used For Decontamination. Ashes. Asphalt Batco Pool fil ters 1\nd Resins. Bio log ical M a1eriaL Blacktop. Dlood. Bo lts. Boron Carbide Balls. Brass 
Metal. Brick. Bulked Waste. Carhon Steel. Carbon Steel Shot. Can..l board. Cask Coolant Pump. Cathode Tubes. Cell Equipment. Cement. Cemented Sludge. Ceramics. Charcoa l. Chemica l Stripper. C lay. Clcanout of Legacy W aste 
From Pits And Trenches. C loth. Clo th Rags. Commercia l Lab Sample Return. Compacted Empty Bott les. Compacted Gallery Waste. Compacted Lab Waste. Compacted LLR. CompactL'Cl U ...S W. Compac ted Paper. Compacted 
Plast ic. Compac ted RCRA-Empty Bo11lcs. Compac tahle Waste. Compac tor Drum. Concrete. Conweb Pads. Coolam Pump. Copper Metal. Copper Wire. Cork. Cotton, Crushed G lass. Debris Waste. Dccon T ank. Depressurizcd Fire 
Ext inguishers (Full). Desiccant. Dewatercd Sludge. Diatomaccous Earth. Dir t. Drierite. Dry Vermiculite. Duct Tape. EAL Lab Labpack. Epoxy. Equipment. Excavat ion For 2706T Construction Projec t. Excess Non Regulated 
Chemicals From Building Clean Out. f eces. Ferrous Metal. fiberglass. Fiberglass Floor Fi lters. Fiberg lass Floor Tiles. Fiberglass Prefilters. Filler. Fi lters. Firehrick. Fiss ile Waste Drum. Flanges. Fluor Sweeps. flume Hood Pre 
Filters. Foam. Foil. Fuel. Galvani1.ed. General Lab Waste. G lass. Glassware. Glovebo:<. G loves. Graphite. Gravel. Grease. Grout. HEPA Fi lters. H IC. I -l3cams. Insulation Non-Asbes tos. Ion Exchange Column. Iron. Killy Liller. 
Kotex. Lead. Leather. Light IJulhs. Lime. LLR r rom Duct Level. LLR Generated From A nalyt ical Operations. LLR Soil From Room 1A Upgrade. L L W Cat I USL-d GAC And Powersorb. Lumber. Metal. Metal Bo lts. Metal Cask. 
Mineral. M ineral Oi l I n Kl. Non-Ha1.ardous Metals. Non-Hazardous Paint Waste. Non-Infec tious Biologica l Material. Non-Reg Paint Related Waste. Non-Reg. Oily Rags. Nylon. Oilbasc. O ils. O ily Rags. Organics 
(Nonhazardous). Ox ides. Paint Chips. Paints, Paper. Paraffin Wax. Parks Township Soi l. Pigmats. Pins Or Rods. Plaster. Plas tic. Plas tic Liners From 200- BP-5 Pump And Trea t. Plcx ig la-.. Plywood. Po lyacry latc. Polypropylene. 
Polyurethane. Powders. PPE. Pumice Rock. Pyrofoam. Pyrofoam Rock. Pyro foam Vo id Space f iller. Rad Pad. Rags. Ra ilroad T ics. Resins. IU\'IW "Oi l-Related Waste". Rocks. Roo fing f\faterial. Rope. Rubber. Ruhhcr Gloves. Rust 
Sweepings. Sa lt Bath. Sand. Shc..-c t. Sheetrock. Si lica Gel. Slaked Lime. Sludges. Soap. Soils. Solidified Sludge From Heel of200-BP-5 Pump And Treat T anks. So lvents. Special Fab T ype A Container. Sponge. Stainless Steel. 
Steel. Steel Piping. Steel Shot. Styrofoam. Super 80 Ruhbcr. Talc. T ape. T ar. Tenon. Thinners. T reated Acidic Solids. TRU Room Waste. Tubing. Tuf-Glide. Tumbleweeds. T wigs. Universal Po lypropylenes. Used Hurrisafc On 
T owels. Va lves. Vegetation. Vermiculite. Vo id Filler. Waste From B Cell C leanout. Waste f rom D And D of The Ga Hot Cell. Waste From Membrane Filter Press. Waste From O And M ofTFTR Exper imenta l Systems. Waste 
From R And D Act ivities. Waste From The Nat. Tritium Labeling Faci lity. Water. Water Treatment Process Waste. Wax, Weeds. Wire. Wood. W vk (Si lica Absorbent). Zircolov 
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Table D-14. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages) 

Items Known to be Disposed 
Slain less Slccl Canisters. Stainless Steel Canislers. "Exit" Signs With 1-1 -3. I" Pipe. 10 Mil Line r. 152-ER Contamination. Light Pole. \ - Inch IJolls. 2 19-S Ce ll Cover Block. 22 IT Canyon Deck Cleanoff. 24 1 BY f-arm C lea nup. 241 -
TX Misc LL W. 242 B Swamp Cooler Removed And Packaged Intact. 250 M l Po ly Bott les. 2706T & Hcadend Greenhouses. 2706T Cleanup And Step-Off Pad Waste. 2706T Decon A nd Housekeeping Act ivit ies. 3' Bottle Carl. 30' 
1.5 I D Ahs Pipe. 4" Pipe. 5 Gal. Paint Cans. 60 Horse Power Elect M otor. 85 Gal Empty Puck Dru m. 90 Mil Liner. A Cell Equ ipment. Abandoned Exhauster Frame. Abs (Pvc) Piping. Absorben t. Absorbed Liquid. Absorbt.,--d Oi l. 
Absorbed Propylene G lyco l. Absorbed Rad. Contamin:ued Wa1cr And Resin. Absorbed Rainwater, Absorbed Trit iated Water. Absorbed Water. Accelerator Waste, Acetylene Bottles. Acid Brick And Concrete M ortar. Ac id Spill 
Pil lows. Acti vated Accelera tor Components. Activated Unused Spare Pump. Adsorbed Plasma Gas. Aerosol Cans. Agar. Air filters. Air Sampling Equipment. A ir line Hose. A irlock Waste. A lara Strip Pain t. A lumin um A lloy 
Cast ing. Aluminum Channel. A luminum Conduit. A luminum f"o iL A luminum Ladder. A luminum T ape. Angle I ron, Angled Stee l. An imal T issue. A nimal Waste. Anion Res in. A nnu lus Pump Assembly. Asbes tos, Ash. A sphalt . 
Au tomatic Transmiss ion Fluid. B- 12 Box. B-25 Box. 13-25 Metal Box. 13-26 Box. 0 87 M etal Box. Bag Floor Dry. Bag Floor Sweep. Bag Laundry. IJag M etal Clamps And Tube. Bag Rubber Boots. Bags Minera l Wool. Bags o f 
T ape. Bags Rock. 13arbed W ire. Barrel RoLator. Barrier Cream. £lase cab inets. Bas in Blow Sand Clean Up. Oillet Boxes. Binders. Bio Rad Exchange Resin. Biological Waste. Bird Dones. IJ ird Carcasses. Bird Debr is. Bird 
Droppings. Dird Nests. Black Ocmlly A brasive. Black M ita Toner Canridge. Bolts. Bone Char. Uooks. Dora l Sheet. Boron Ball Dust. Boron Balls. Boron Carhide Balls. Boxes. D iamond Plate. Braided Stee l Cable. IJrass Chem­
Pump. Brass Piping. Bricks. Droom End. Brooms. Brushes. Buckel. Cabinet. Cable. Phone. Canisters. Cans. Canvas. Canvas Glo ves. Canvas Tarp. Canyon Clcanout Waste. Cardboard. Carbon Boi ling Chips. Carbon Pieces. Carbon 
Rods. Carhon Stee l Cable Trays. Carbon Steel Pipes. Carbon Steel Shot. Carbon Steel Shot From Scabblc Machine. Carbon Steel Shot In Plastic Pail. Carbon Steel Valves. Carbon Stee l Venti lation Piping Fi lled W ith Pyrofoam. 
Cardhoard. Carpet. Cart. Cast I ron. Cast I ron Pipe. Catalyst Pack. Cathode Tu bes. Cattails. Ceiling G rid. Cei l ing Tile. Cement. Cemented Sludge. Ceramic B locks. Ceramic Drywa ll. Ceramic Insulation. Ceramic Pipes. Ceramic 
Plates. Cerncx. Chain Hois t. Chairs. Charcoal. Chips. Chukar Droppings. Circuit Boxes. Clay. Clay Pipe. C lips. C loth. Cloth Rags. CLS R Chemica l Labpack. Compacted 55 Gal. Drums. Compacted A ir Cooled Chi l ler. Compacted 
Gallery Waste. Compacted Tumbleweeds. Compaction D isks. Compac tor M otor. Compressed A ir llottlc(De-Energizcd). Computer M ouse. Concrete. Concrete Blocks. Conduit Pipe. Construct ion Debris. Conta inment Tent. 
Contam inated Equipment. Contaminated Rad HEPA Fi lters. Contaminated Refrigerato r. Contaminated Ductwork. Contaminated Soi l. Contaminated T ools. Contaminated Wood. Conwcd Pads. Cool ing Tubi ng. Copper From A n 
Annulus Fan M otor. Copper Piping. Copper Rods. Copper Wir ing. Cork. Corkboar<l. Cosmo lubric Hydraulic Oil. Cotton. Cotton Filter. Cotton Insulation. Couon Liners. Crane Cable. Crushed Spray Cans(A lum inum). Crushed 
Stainless Stee l Canisters 1:rom N- Uasin. Crushed Vessel ( Inject ion Tank). Crushed V ials. Cry l ic Latex. Cured Epoxy. Cured Non-Haz Po lyurethane Caulk ing. Custom Container Containing M olecular Sieve. Cut End f uel Rods. 
D&D Cyclotron Waste. D&D From Janus Reac tor. D-5 Pit Waste. Debris. Dccon o f Core Sample Truck. l)cplctL"() Uranium Turn ings & Grout Depressurizcd Gas Cyl inders. Dewat.ered Sludge. D iatomaceous Earth. Diese l M otor. 
D iode Detector. Disassembled 105A Ex hauster. Discarded Tools. Disk Drive. Dog Pen D& D. Doors. Dra in Pipe. Dra in Traps. Drum Rings. Dry Combustibles. Dry Silicone. D ry Sweep. Dry Transformers. Dry Vegetation. Drywal l. 
Duc t Tape. Ducting. Dust Pans. Duststop Fi lters. Elec tr ic Cord. Electric Hacksaw. Elec tr ic M otors. Electric Submersible Pumps. Elec trica l IJox. Electr ical G uide Wire Spool. Electrica l Switches. Electroplated S1eel. Electropolisher 
Uni t From 324 A-Cel l. Empty Punctured Aerosol Cans. Empty Sand Bags From Sand IJlast Operation. Empty Shipping Cask . Eurodean HEPA Vacs. Alpha Detec tors. Extension Cord . face Shields. Fan Housing. Feces. Felt . 
Fiherglass Cart s. Fiberglass Insulat ion. Filler Rock . Fil ter M edia. Fire Hose. Fiss ion Chambers. Flanges. Flex Hose. Floor Tile With A sbes tos. f ·l yash. f oam. Fuel Baskets Wrappeli In Plas tic. Fuel Rod Spacer. Funnel Covers. 
Furnace Brick. Furnace Filler. Furnace Slag. GAC Dru ms. Gas A nalyzer. Gale Valve. Generato rs. Glass Bou k!s . G lass Insulat ion. G lass Test T ubes. Glass Wool. Gloves. Gorilla Pipe. Green M eta l Fuel M onitor From 100 Bas in. 
G reen Tape. G ri fllon Fire Retardant Plastic, H-3 Contaminated Water And Resin. Hand Tools. Hazardous Ion Exchange Resins. Headache Ball. Heater. Hemp Rope. H EPA Box. HEPA Fi lter. l-lercul ite. H illman L iner. Hoist. Hood 
G loves With Plastic Ring A nd Rubber O-Ring. Hoses. I-I V AC f-i lLers. Hydraulic Cyl inder. Hydraul ic Lift Table. Hydraulic Oi l. Ion Exchange Column. Ion Exchange Res in . Irreparable Garments. Jascpo Pump. K itt y Litter. Ladder. 
Latex G loves. Laundry. Laundry By- Product. Lava Rock. Leachate From Collection Tank A t 2 18W5. Leather. Lids. Li fe Preserver. Lint. M agnet. Mask Can isters. Mask Cartridge. M ask Cartridge Fillers. M ass Spectrometer. M eta l 
Bars. M etal 13oxes. M eta l Clam Bucket From KEH Hot Yard. Meta l Equipment Known As " Bl ue Goose" From 325. Meta l Garbage Can. Metal Lathe. M etal Mounting Bracket. Meta l Nuts. Metal Pump Prom Empty Purgewater 
Truck. Metal Sprayer. M ops. M otors. M ouse Feces. M ylar Paper. ails. eut ron Act ivated Construction Debr is. N ickel Chromium Wire. Noncontainerized T umbleweeds. Non-f"r iable Asbestos. Nonregulated Oi l. uts. Nylon 
Ropes. Osci lloscope Camera. Paint Cans. Palmo l ive. Paper. Paper Cups. Paper Towels. Petric Dishes. Piece of Rail Car Platfo rm Shipped As Self Contained Item. Pigeon Nests. Pigmats. Plasma Exhaust T reatment Waste. Plas tic 
Brushes. Plastic Hard Hat. Plastic Port Ring. Porcelain Sinks. Portable Heater. Portab le Light. PPE. PR Rubber G lo ves. Propane Tank. Pucks W ith 90-M il Liners. Pum ice Rock. Pump. Pump M otors. Pump Valve. Purex Inlet 
Fi llers. Purex Supply Fil ters Waste. Purex Tower # T -C3- 1. Purex Tower T -G2. Purex Tower T -J4. Purex Tower T -L2. PVC Insulat ion. PVC Piping. Pyrofoa m. Rabbit Droppings. Rad Cnished G lass. Rad Sings. Rad Sorb Pads. 
Radiation Barrier Rope. Rad iation M onitors. Raliialors. Radio logica lly Contaminated Equipment That Has No Further Use. Radios. Rags. Rai lroad T ics. Rain Gear. RCRA Empty Crushed Aerosol Cans & Dc hris. Rear Truck 
A ssembl ies From LLW Rail Flat Car. Rebar. Res in De-Watering Operation Waste. Respirator Ca11ridges. Respira tor ri lters. Returned Lau ndry. Ro l l of Foam. Rope (l·lemp). Rope ( ylon). RR Wheels. Rubber. Rubber "O " Ring. 
Safety Helmets. Safeway Ladder. Sagebrush. Saw Dladc. Sawdust. Scaffo lding. Scrap Light Fixtun!S From Duct Level. Screws. Sea-Land Container. Shear B locks. Sheet M etal. Shield Plugs. Shoring M aterials. Si l ica Gel Fro m 
G love 13ox Ambienl A ir Exhausl Scrubber. Si lica Gel Prom Vacuum Pump. Slurr ies. Smoke Detec tors. Snow Roof From U-Cell Cover Blocks. So ft T rash. Solidified An imal Feces And Urine. Sound Proo f Doors. Steel Balls. Steel 
Bellows T ransfo rmer. Steel Cable. Steel Elevator Shaft. Submersible Pump. Sump Pumps. Supert igcr Waste. Surgeons G loves. Swamp Cooler. Synthetic Po lymeric Material. T ape. Tar Paper. Temp Gage. Teri Wipes. Texw ipe 
C loths. Thermocouples. Too ls. Transfo rmers. Transite Panel W ith A shcstos. Trash. Tumbleweeds. Tygon Hose. Unistru t. Vacuum Parts. Vacuum Vesse l. Vacuums. Verificat ion Tape. Vermiculite. V iny l Flooring Contains 
A sbestos. Waste Byproduct o f I ron Co-Precipi tation. Waste From A nimal Researc h. Water Fountain. Water Sampler. Water Tower 3902-A Demolit ion. Weld ing Hoses. Welding M achines. Welding Slag Is o f Stee l. Wood. Wood 
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Table D-15. Select Radionuclide Inventory for the 200-SW-2 Operable 
Unit Landfills (Curies). 

C-14 Co-60 Cs-137 H-3 1-129 Sr-90 

0 0 5.03931 0 0 0.89909 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 1900 949237 .2 8E-08 0 782838. l 

0 0 0 0 0 0 

5.59E-12 48001.98 26775 .87 0.000199 0 25630.13 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 3.4 11 0 0 6.2 

0 0 0 0 0 0 

0.139011 47903.9 283259.9 430481.3 0.014386 63955.04 

14.21024 102669.7 83083.31 66818.9 0.000427 61613.57 

0 0 0 0 0 0 

0 18936.85 322.887 231128.1 0.501 157.612 

2.6135 1 672420.7 2987.699 18971 .45 0.00143 4190.551 

5.445151 4270.958 2850.087 37945.17 3.005093 84746.33 

0 0 0 0 0 0 

D-30 

Tc-99 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.004498 

0 

0 

0 

0 

0 

0 

0 

0.285383 

34.15656 

0 

0 

16.3985 

7.235188 
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1 APPENDIXE 

2 INITIAL CONCEPTUAL SITE MODELS FOR THE 
3 200-SW-2 OPERABLE UNIT LANDFILLS 

4 This appendix presents the initial conceptual site models (CSM) for the 200-SW-2 Operable Unit 
5 (OU) landfills. 

6 Information pertaining to contaminant sources, release mechanisms, transport media, exposure 
7 route, and receptors has been incorporated into the CSMs. The conceptual exposure pathway 
8 model (Figure E-1) is included to develop an understanding of potential risks and exposure 
9 pathways associated with the waste sites. This information forms the basis for an evaluation of 

10 potential human health and environmental risk. 

11 Figures E-2 through E-7 present an overview of the CSM for each of the six bins in the 
12 200-SW-2 OU. These CSMs provide a brief description of each bin, including those landfills 
13 that are part of the bin. Also included in these figures are photos showing typical sites within the 
14 bin, as well as maps showing the locations of the sites. 

15 Figures E-8 through E-33 present the individual site CSMs for each of the 24 landfills in the 
16 200-SW-2 OU. Also included is a CSM for the caissons and vertical pipe units (VPU) in the 
17 218-W-4A and 218-W-4B Landfills. Information included in these CSMs includes historical 
18 information, preliminary contaminant distribution models, a summary of past characterization 
19 activities, and aerial photos and individual site figures. 

20 Subsequent to publication of DOE/RL-2004-60, 200-SW-1 Nonradioactive Landfills and Dumps 
21 Group Operable Unit and 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit 
22 Remedial Investigation/Feasibility Study Work Plan, Draft A, a number of smaller waste sites 
23 that once resided in the 200-SW-2 OU were moved to the 200-MG-1 OU in accordance with 
24 Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) change requests. 
25 This migration of waste sites primarily affected Bin 1 and Bin 2, as described in the Draft A 
26 RI/FS work plan. Based on a reassessment of the 24 landfills that now remain in the 
27 200-SW-2 OU, a new set of groupings or "bins" has been established for this version of the work 
28 plan. This new set of bins was established based on factors such as waste volume, waste type, 
29 waste form, disposal practices, periods of landfill operations, homogeneity of waste, and 
30 potential risk, among others. The new bins have been named as follows and are identified as 
31 such throughout this document: 

32 • Bin 1 - TSD Unit Landfills 
33 • Bin 2 - Industrial Landfills 
34 • Bin 3 -Dry Waste Alpha Landfills 
35 • Bin 4 -Dry Waste Landfills 
36 • Bin 5 - Construction Landfills 
37 • Bin 6 - Caissons. 

38 
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Table E-1. Summary of 200-SW-2 Operable Unit Bins. 

Number of 

Bin 
Landfills or Landfill General Features 
Caissons in Name 

Bin 

218-E-10 Included in DOE/RL-88-20, Hanford Facility Dangerous 
218-E-12B Waste Permit Application, Low-Level Burial Grounds 

Bin 1-TSD 218-W-3A Contain retrievably-stored TRU waste (M~091 Project) 

Unit 7 218-W-3AE Potential fo r small vol umes of sorbed , containerized 

Landfills 218-W-4B liqujds 

218-W-4C Potential fo r areas of subsidence 

218-W-5 High dose rates 

218-E-2 Potential for subsidence 
2l 8-E-2A High internal void volume 
218-E-5 Disposal of failed/obsolete equipment 

Bin 2- 218-E-SA High dose rates 
Industrial 8 
Landfills 218-E-9 Waste typically contained in large wooden or concrete 

218-W-lA boxes 

2 18-W-2A 
218-W-ll 

218-W-l Contain ~ 90% of the pre-1970 alpha contaminated 

Bin 3-Dry 218-W-2 
low-level waste 

Waste Alpha 4 
218-W-3 

Waste primarily packaged in fiberboard cartons/boxes/ 
Landfills drums 

218-W-4A Low potential for subsidence 

Waste primarily packaged in fiberboard cartons/boxes/ 
drums 

Bin 4-Dry 2 18-E- l Medium dose rate (up to 2,000 mR/h) 
Waste 2 

218-E- l 2A Low potential for subsidence 
Landfills 

Primarily beta-gamma contami nated waste 
Surface stabilized with fly ash 

BinS- 218-C-9 
Low activity waste (<100 mR/h) 

Construction 3 218-E-4 
Primarily construction/demolition debris and concrete 
rubble 

Landfills 218-E-8 
Low potential for areas of subsidence 

Some rugh-dose-rate waste 
Some remote-handled waste 
SmaJI containers, such as 3.8 to 18.9 L (1- to 5-gal) cans 
Some rugh beta-gamma radiation 

Bin 6-
~19 

218-W-4A Potential for small volumes of sorbed organics (lab packs) 
Caissons 218-W-4B Eight caissons/vertical pipe units in 2 l 8-W-4A Landfill 

(four potentially unused) 
Five alpha caissons (M-091 Program; out-of-scope for 
200-SW-2 Operable Unit; one potentially unused) 
Six dry waste caissons in 2 l 8-W-4B Landfill 

DOEJRJ.,-88-20, I 997, Hanford Facility Dangerous Waste Permit Application, Low-Level Burial Grounds. Rev. I, 
U.S. Department of Energy, Richland Operations Office, Richland, Wa hington. 

TSD = treatment, storage, and/or di sposal (unit). 
TRU = Radioactive waste as defined in DOE G 435.1 I, Implementation Guide fo r Use with DOE M 435. 1-1. 
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Figure E-1. Conceptual Exposure 
Pathway Model for the 200-SW-2 

Operable Unit Landfills. 
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Figure E-2. Initial CSM for 
BIN 1 TSD Unit Landfills. 

Bin 1 
TSD Unit Landfills 

This bin includes the seven 200-SW-2 
OU landfills that are pennitted as RCRA 
TSD Unit Landfills and are included in the 
Low-Level Burial Grounds Dangerous 
Waste PennitApplication, Part A (DOE/ 
RL-88-20, Hanford Facility Dangerous 
Waste PerrnitApplication, Low-Level 
Burial Grounds). The majority of 
available historical documentation for 
200-SW-2 Landfills is associated with 
these sites (approximately 110,000 
of 117,000 total documents). These 
landfills, therefore, are considered the 
best-documented sites in the scope of the 
RI/FS work plan. Sites in this bin include 
the 218-W-3A, 218-W-3AE, 218-W-4B, 
218-W-4C, 218-W-5, 218-E-10, 
and 218-E-12B Landfills. Historical 
documentation suggests that no burials 
have been made to several large-area 
portions of the 218-W-4C, 218-E-10, and 
218-E-12B Landfills. The seven landfills 
and associated in-scope trenches in this bin 
received waste at various times from 1955 
to 2004. Approximately 70 percent of the 
200-SW-2 OU's overall waste volume is 
included in this bin. 
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Figure E-3. Initial CSM for 
BIN 2 Industrial Landfills. 

Bin 2 
Industrial Landfills 

This bin includes eight past practice 
landfills that received radioactive waste 
that was generally packaged in large 
wooden or concrete boxes, containing 
large quantities of mixed fission products. 
For the most part, these landfills were 
dedicated for burial of large pieces of failed 
or obsolete equipment from the chemical 
processing facilities. Many of these sites 
contain burials made over 50 years ago. 
Historical burial documentation is good 
for the 218-W-2Aand 218-E-5ALandfills; 
however, historical burial documentation 
for the remaining sites is at a minimum. 
Sites in this bin include the 218-W-2A, 
218-E-5A, 218-E-2, 218-E-2A, 218-E-5, 
218-E-9, 218-W-lA, and 218-W-ll 
Landfills. The eight landfills included in 
this bin received waste at various times 
from 1944 to 1985. Approximately 13 
percent of the 200-SW-2 OU's overall 
waste volume is included in this bin. 
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Figure E-4. Initial CSM for 

BI 3 Dry Waste Alpha Landfills. 

Bin 3 
Dry Waste Alpha 

Landfills 

This bin includes four past practice 
landfills that received radioactive waste 
packaged primarily in fiberboard or small 
wooden boxes, wrapped in heavy brown 
paper or burlap, or placed in the trench 
without packaging. A small percentage of 
the waste is packaged in metal drums. All 
types of miscellaneous wastes, including 
contaminated soils and potentially 
contaminated rags, paper, wood, and small 
pieces of equipment such as tools, have 
been placed in these sites. Some larger 
equipment ( e.g., several motor vehicles, 
large canyon-processing equipment) is 
known to have been disposed to these 
sites. Available historical documentation 
suggests that these four sites collectively 
contain at least 90 percent of the 200 
Areas landfill pre-1970 alpha inventory. 
Available historical documentation 
for the older landfills (218-W-1 and 
218-W-2 Landfills) in this bin generally 
is poor because these landfills received 
waste in the 1940s and 1950s. Available 
historical documents for the newer 
landfills (218-W-3 and 218-W-4A) in 
this bin are more numerous, as these two 
landfills received waste in the mid-1950s 
to 1960s. The four landfills included in 
this bin received waste at various times 
from 1944 to 1968. Approximately 10 
percent of the 200-SW-2 OU's overall 
waste volume is included this bin. 
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Figure E-5 . Initial CSM for 
BIN 4 Dry Waste Landfills. 

Bin 4 
Dry Waste Landfills 

1bis bin includes two past practice 
landfills that received radioactive waste 
packaged primarily in fiberboard or small 
wcxxlen boxes, wrapped in heavy brown 
paper or burlap, or placed in the trench 
without packaging. A small precentage of 
the waste is packaged in metal drums. All 
types of miscellaneous wastes, including 
contaminated soils and potentially 
contaminated rags, paper, and wood, have 
been placed in these sites. These sites also 
contain a few pieces oflarge equipment 
such as tank farm pumps. Available 
historical documentation for these sites is 
generally poor. Sites included in this bin 
include 218-E-1 and 218-E-12A Landfills. 
The two landfills in this bin received waste 
at various times between 1945 and 1967. 
Approximately 4 percent of the 200-SW-2 
OU's overall waste volume is included in 
this bin. 
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Figure E-6. Initial CSM for 

BIN 5 Construction Landfills. 

Bin 5 
Construction 

Landfills 

This bin includes three past practice 
landfills that mainly were limited to burial 
of wastes resulting from construction 
work on existing facilities or demolition 
of surplus facilities. Wastes in these 
sites are believed to contain very little 
alpha contamination; beta-gamma 
contamination is likely also at a minimum. 
Documentation for 218-C-9 Landfill is 
believed to be nearly complete; however, 
few historical documents exist for the 
218-E-8 and 218-E-4 Landfills. The 
three landfills in Bin 5 received waste at 
various times between 1955 and 1989 . 
Approximately 3 percent of the 200-SW-2 
OU's overall waste volume is included this 
Bin. 
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DOE/RL-2004-60 DRAFT B 
Figure E-7. Initial CSM for 

BIN 6 Caissons. 

Bin 6 
Caissons 

This bin includes fifteen cylindrical 
containment structures commonly know 
as caissons and/or vertical pipe units 
that were used ( or intended to be used) 
for disposal of hot-cell waste or high 
plutonium concentration waste. The 
vertical pipe units ( sometimes termed 
caissons) located in the 218-W-4A Landfill 
were made of welded 208.2 L (55 gal.) 
drums or conugated pipe and concrete; the 
caissons in 218-W-4B Landfill were made 
of metal and/or concrete. Documentation 
for the caissons in 218-W-4A 
Landfill generally is poor, while more 
documentation exists for the caissons in 
218-W-4B Landfill (150 to 250 documents 
per caisson). Caissons located in this bin 
include 218-W-4B-Cl, 218-W-4B-C2, 
218-W-4B-C3, 218-W-4B-C4, 
218-W-4B-C5, 218-W-4B-C6, 
218-W-4B-CU1, 218-W-4A-Cl, 
218-W-4A-C2, 218-W-4A-C3, and 
218-W-4A-C5 Caissons. This bin also 
includes some caissons in 218-W-4A and 
218-W-4B Landfills that are believed to 
be empty/unused, according to available 
historical documentation; caissons 
that are suspected to be empty include 
the 218-W-4A-C4, 218-W-4A-C6, 
218-W-4A-C7, 218-W-4A-C8, and 
218-W4B-Alpha5 Caissons. Waste was 
disposed in caissons from 1959 to 1990. 
Approximately 0.01 percent of the 200-
SW-2 OU's overall waste volume is 
included this bin. 
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Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste Volume, 
Pu/U Inventory, 
and Contaminant 
Inventory (ln­
Scope Low-Level 
& Unsegregated 
Wastes only) 

Source Facilities 
Contributing 
More than 5% of 
Waste by Volume 

References 

218-C-9, Dry Waste No. OC9, 218-C-9 
Burial Ground 

Construction 

200-SW-2, past practice 

Liquid discharges 1953 to 1983. Solid 
waste burial 1985 to 1989 

1.81 ha (4.46 acres)- irregular shape 

North of 7th St and north of Hot 
Semiworks Plant 

The burial pit is located al the site of 
the dried 216-C-9 Pond. The dried 
pond was covered with a layer of 
washed gravel, and material from the 
deactivation and demolition material of 
the Hot Semiworks Plant was disposed. 
In August 1986, a fire was discovered 
in the burial pit. It was determined 
that metal frames cut with a torch had 
been placed in the pit before fully 
cooling and ignited flammable material. 
The entire site has been backfilled 
and surface stabilized. A routine 
radiological survey is performed 
annually. Debris at the site consists of 
radiologically contaminated concrete 
rubble, large equipment, roofing 
material , metal scrap, and other Hot 
Semiworks Plant demolition wastes. 
Contaminated soil from UN-216-E-37 
and UN-216-E-39 also was placed in 
the pit. 

I large pit 

I billion L (264 million gal) mildly 
radioactive steam condensate liquid 
discharge 7,580 m3 (9,920 yd3) of 
miscellaneous solid debris and soil. 
The site contains LLW only. The 
site contains no Pu, and less than a 
milligram ofU. 43 Ci of Beta-Gamma 
at burial. 

Hot Semiworks (201-C) demolition 

WIDS; Burial Records; H-2-44501 
Sheet 93; H-2-44501 Sheet 94; H-2-
32523; Interview with JD Anderson 
25 July 2005; ARH-1608; Engineering 
Order No. 19813 dated 10/8/ 1985; 
RHO-CD-673 

218-C-9 Site Map 
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Characterization Summary 

218-C-9 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 
o Geophysical data indicates that this landfill 

does not appear to contain large, continuous 
concentrations of buried objects or debris in 
well-defined trenches or pits. 

o See Section 3 for results 

• 
• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-8. Initial CSM for the 

218-C-9 Landfill. 

218-C-9 
Bin 5 Construction Landfill 

o GROUND SURFACE 
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Low activity waste (<100 m.R/hr) 
Primarily construction/demolition 
debris and concrete rubble 
Low potential for subsidence 
Used in past as the 216-C-9 pond 
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Landfill Summary 
Information 

WIDS Code & 218-E-l , 200 East Dry Waste 
Aliases No. 00 I 

Landfill Type Dry Waste 

OU & Category 200-SW-2, past practice 

Dates of Waste 1945 to 1953 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

0.961 ha (2.37 acres) - rectangle 

West of PUREX (202-A 
Building) and south of 4th St 

In 1974, areas with surface 
depressions were filled to grade 
with cinders from the 284-E 
Powerhouse and topped with 
gravel. In October 1978, an 
area of previously buried waste 
was uncovered at the south end 
of a trench. The contamination 
was reburied and covered with 
clean soil. The entire landfill 
was surface stabilized with 
46 cm ( 18 in.) of clean soil and 
vegetated with wheat grass. 

15 north-to-south trenches 61 m 
(200 ft) Jong, ranging from 5 m 
to 6 m (16 ft to 20 ft) wide 

3,030 m3 (2,317 yd3) dry waste. 
The site contains unsegregated 
waste only. 0.9 kg Pu, 400 kg U. 
100 Ci of Beta-Gamma at burial. 

200 East Area - believed to be 
mainly 8-Plant wastes 

WIDS; WHC-EP-0912; RHO­
CD-673 ; H-2-1 24; HW-60807; 
SWITS; RHO-727 10-82- 167 

218-E-1 Site Map 
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LEGEND 
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D Radioactive Waste 

Years or Operation 
1~5 - 1953 

Aerial Photo 

SWl_F0070'504.17 _070710 

Geophysical Anomalies 

Characterization Summary 

218-E-l 

• Historical documentation review 

• 

o See Section 5 for a summary of the 
review process 

Surface geophysical surveys 
o Geophysical data indicates that 218-E-1 

contains 15 trenches with variable amounts 
of metallic material contained in each. 

o The buried material does not appear to be 
continuous throughout the entire length of 
most trenches. 

o See Section 3 for results 

• 

• 

• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-11 . Initial CSM for the 

21 8-E-1 Landfill. 
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Waste primarily packaged in 
fiberboard cartons/boxes/drums 
Medium dose rate (up to 2,000 mR/ 
hr) 
Low potential for subsidence 
Primarily beta-gamma contaminated 
waste. 
Surface stabilized with fly ash 
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Landfill Summary 
Information 

WIDS Code & 218-E-2, 200 East Industrial 
Aliases Waste No. 002, Equipment 

Burial Ground #2 

Landfill Type 

OU& 
Category 

Industrial 

200-SW-2, past practice 

Dates of Waste 1945 to 1953 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

2.05 ha (5 .06 acres) - rectangle 

North ofB Plant and south of 
BX Tank Farm; co-located with 
Landfills 218-E-5, 2 l 8-E-5A 
and 218-E-9 

The unit was surface stabilized 
in 1979 with 0.3 m (1 ft) of 
clean backfill material and 
vegetated with wheat grass. 
Trench lengths vary from 27 m 
to 142 m (90 ft to 465 ft). The 
site is co-located with Landfills 
218-E-2A, 218-E-4, 218-E-5, 
218-E-5A and 218-E-9. 

9 industrial (wide) trenches. 

9,033 m3 (11 ,815 yd3) of 
industrial wastes. The site 
contains unsegregated waste 
only. The site contains 0.8 kg 
Pu, 300 kg U. 25,000 Ci Beta­
Gamma at burial. 

200 East Area 

References WIDS; SWITS 

218-E-2 Site Map 

: I 
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i I < 4) 

j 21s-E-5A ~ =....--'ii I f0l J&'--?-Jt@:l ! LJ 218-E-5 0 ~ 
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LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 

Years of Operation 
218-E-2: 1945 - 1953 
218-E-2A: 1945 - 1950 
218-E-4: 1955 - 1956 
218-E-5: 1954 · 1965 
218-E-5A: 1956 -1961 
218-E-9: 1953 - 1958 

Aerial Photo 

Relative Volume of Waste by Year 

218-E-2 

1945 1946 

1952 1948 

jrotal Volume: 9033.12 m' I 

1950 

Characterization Summary 
218-E-2 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 
• Surface radiological surveys 

o In September 2006 radiological soil 
measurements at the 218-E-2 and 218-E-5 
Landfills were performed in support of the 

0 

200-SW-2 OU non-intrusive 
characterization effort. 
Eight survey locations (hot-spots) were 
selected for further radiological soil 
measurements in and around the two 
landfills, based on previously collected 
MSCM data. 

o Cesium contamination appears to be close 
to the surface and probably not directly 
related to the landfill. 

o See section 3 for results 

• 
• 
• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E- 10. Initial CSM for the 

218-E-2 Landfill . 
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Landfill Summary 
Information 

WIDS Code & 218-E-2A, Regulated Equipment 
Aliases Storage Site No. 02A, Burial 

Trench 

Landfill Type Industrial 

OU & Category 200-SW-2, past practice 

Dates of Waste 1945 to 1950 
Receipt 

Area & Shape 0.372 ha (0.918 acres) - rectangle 

Location North of 8 Plant and south 
of 218-E-2. A railroad spur 
separates 218-E-2 from 218-E-2A 

General The site was used as an 
Description above-ground storage site for 

contaminated equipment. There 
are no records or inventories 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

for this site. A 1978 inspection 
noted a number of sinkholes. 
During 1979, several loads of soil 
were placed over the sinkholes, 
and the stored above-ground 
equipment was buried in the 
218-E-10 Landfill. The site was 
surface stabilized with 0.3 m 
( 1 ft) of soil, revegetated, and 
posted/marked as an underground 
radioactive material area in 1980 
to 1981. The site is co-located 
with Landfills 218-E-2, 218-E-4, 
218-E-5, 218-E-5Aand 218-E-9. 

One east-west trench 

The site contains unsegregated 
waste only. Nothing is known 
about waste volume or 
inventories. 

Unknown 

WIDS; H-2-55534 

218-E-2A Site Map 
- ··-··-··-··-··-··-··-··- ··- -·- -- - -- -
i 218-E-2 & 9 
I ~I ----,-( ...... 2---~I 
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L.._ .. ...., (a) 

l 

LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 

Years of Operation 
218-E-2: 1945 -1953 
218-E-2A: 1945 - 1950 
218-E-4: 1955 - 1956 
218-E-5: 1954 -1965 
218-E-5A: 1956 -1961 
218-E-9: 1953 -1958 

Aerial Photo 

Geophysical Anomalies 

Characterization Summary 

218-E-2A 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 
o Investigation conducted was an expansion 

of the area covered in the first phase of 
geophysical investigations (D&D 283 79). 
Results of the previous investigation 
appeared to show anomalies extending 
beyond the edge of the landfill boundary to 
the west. This investigation concluded no 
buried debris or objects are interpreted to 
be west of the landfill boundary. 

o See Section 3 for results 

• 
• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-11 . Initial CSM for the 

218-E-2A Landfill. 

218-E-2A 
Bin 2 Industrial Landfill 

o GROUND SURFACE 

LEGEND • Stratigraphy 
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Low activity waste (< 100 mR/hr) 
Primarily construction/demolition 
debris and concrete rubble 
Low potential for subsidence 
Believed to be many small burials 
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Landfill Summary 
Information 

WIDS Code & 218-E-4, 200 East Minor 
Aliases Construction No. 4, Equipment 

Burial Ground #4 

Landfill Type Construction 

OU & Category 200-SW-2, past practice 

Dates of Waste 1955 to 1956 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

1. 3 8 ha (3 .41 acres) - irregular 
shape 

Irregularly shaped polygon 
located between two railroad 
tracks and north of221-B 
Building 

The site received repair and 
construction waste from the 
221-8 modifications. In June 
1960, UPR-200-E-23 occurred 
and contaminated the area to a 
maximum reading of I rad/h. The 
site was surface stabilized in 1980 
and is posted as Underground 
Radioactive Material. A 
radioactive survey is performed 
annually. The site is co-located 
with Landfills 218-E-2, 218-
E-2A, 218-E-5, 218-E-5A, and 
218-E-9. 

The exact number of trenches 
remains unknown. It is believed 
that 2 trenches run parallel to the 
railroad tracks. 

1,586 m3 (2,074 yd3) of mainly 
construction debris. The site 
contains .01 kg Pu, I kg U. All 
waste is unsegregated. IO Ci 
Beta-Gamma at burial. 

200 East Area - (B-Plant (221-8] 
construction and modifications) 

WIDS; SWITS 

218-E-4 Site Map 
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Aerial Photo 

Relative Volume of Waste by Year 

218-E-4 

1956 

jratal Volume: 1585.75 m3 I 

1955 

Characterization Summary 

218-E-4 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• 
• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-12. Initial CSM for the 

218-E-4 Landfill. 

218-E-4 
Bin 5 Construction Landfill 
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Landfill Summary 
Information 

wms Code & 218-E-5, 200 East Industrial 
Aliases Waste No. 05, Equipment Burial 

Ground#5 

Landfill Type Industrial 

OU & Category 200-SW-2, past practice 

Dates of Waste 1954 to 1956 
Receipt 

Area & Shape 1.09 ha (2.69 acres) - rectangle 

Location North ofB Plant and southwest 
of BX Tank Farm, adjacent to 
218-E-2 Landfill 

General The westernmost trench contains 
Description railroad boxcars contaminated by 

uranyl nitrate hexahydrate at the 
north end. The burial areas were 
stabilized and covered with 0.3 m 
(1 ft) of clean soil in 1980. The 
site is co-located with Landfills 
218-E-2, 218-E-2A, 218-E-4, 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

2 I 8-E-5A and 2 I 8-E-9. 

The site contains two areas of 
trenches. One area is 104 m 
(341 ft) long by 40 m (131 ft) 
wide and contains multiple 
narrow trenches that received 
industrial dry waste and small 
boxes. The second area is a single 
trench oriented north/south that 
is 102 m (335 ft) long by 20 m 
(64 ft) wide. 

3,172 m3 (4,149 yd3) of 
miscellaneous debris. The site 
contains unsegregated waste 
only. The site contains 0.62 kg 
Pu, 120 kg U. 3,500 Ci Beta­
Gamma at burial. 

200 East Area - PUREX (202-A) 

WIDS; HW-60807; H-2-55534; 
RHO-CD-673; SWITS 

218-E-5 Site Map 
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218-E-9: 1953 -1958 

Aerial Photo 

r:·· -- ·-- ----·· 
: 1 21s-e-2A Ci~ I ! 
L·-··----·--------' S'ffl_ FG07060t 18_070827 

Geophysical Anomalies 

218-E-5 Characterization Summary 
• Historical documentation review 

o See Section 5 for a summary of the 
review process 

• Surface radiological surveys 
o In September 2006 radiological soil measurements 

at the 218-E-2 and 218-E-5 Landfills were 
performed in support of the 200-SW-2 OU 
non-intrusive characterization effort. 

o Eight survey locations (hot-spots) were selected for 
further radiological soil measurements in and 
around the two landfills, based on previously 
collected MSCM data. 

o Cesium contamination appears to be close to the 
surface and probably not directly related to the 
landfill . 

o See section 3 for results 
• Surface geophysical surveys 

o The 218-E-5 and 218-E-SA Landfills are contiguous 
and were investigated as a single landfill. Two 
trenches are documented in 218-E-5. Trench 2 
appears to be roughly 20 m to the west of its 
documented location. In the eastern half of the 
landfill, a second trench was detected that correlates 
well with the documented location of Trench 3 
shown on Hanford Site Drawing H-2-55534. 

o See Section 3 for results 

• 

• 
• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-13 . Initial CSM for the 

218-E-5 Landfill. 
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Bin 2 Industrial Landfill 
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Landfill Summary 
Information 

WIDS Code & 218-E-5A, 200 East Industrial 
Aliases Waste No. 005A, Equipment 

Burial Ground #5A 

Landfill Type 

OU& 
Category 

Industrial 

200-SW-2, past practice 

Dates of Waste 1956 to 1961 
Receipt 

Area & Shape 1.42 ha (3.51 acres) - rectangle 

Location North of B Plant and southwest 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

of BX Tank Farm, adjacent to 
the 218-E-5 Landfill 

Literature indicates that the site 
contains wooden boxes of spent 
PUREX equipment. The trench 
was backfilled in 1961 . The site 
was stabilized in 1980, covered 
with l ft of clean backfill, and 
revegetated. The site is co­
located with Landfills 218-E-2, 
218-E-2A, 218-E-4, 218-E-5, 
and 218-E-9. 

Probably one large pit. 

6,173 m3 (8,740 yd3) of 
PUREX failed equipment. 
The site contains unsegregated 
waste only. The site contains 
1.38 kg Pu, 120 kg U. 16,500 
Ci Beta-Gamma at burial. 

200 East Area - PUREX 
(202-A) 

WIDS; HW-60807; H-2-55534; 
218-E-5ALogbook; HW-
63703 ; RHO-CD-673 ; PNL-
6456; SWITS 

218-E-SA Site Map 
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Years of Operation 
218-E-2: 1945 · 1953 
218-E-2A: 1945 - 1950 
218-E-4: 1955 - 1956 
218-E-5: 1954 • 1965 
218-E-5A: 1956 - 1961 
218-E-9: 1953 -1958 
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Characterization Summary 

218-E-SA 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 
o The 218-E-5 and 218-E-SA Landfills are 

contiguous and were investigated as a single 
landfill. Data indicates that there is one 
trench in the 218 E SA Landfill; an oblong­
shape trench or pit containing a significant 
amount of metallic debris or objects. 

o See Section 3 for results 

• 
• 
• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-14. Initial CSM for the 

218-E-SA Landfill. 

218-E-SA 
Bin 2 Industrial Landfill 

o GROUND SURFACE 

LEGEND • Stratigraphy 

GO Hanford fomMition (grawl 
dominated Hquence) 

so Harlord fonnation (sand 
dominated sequenc.) 

V \Nater table 76 m (249 ft) 

GROUNDWATER N01to su1le 

High internal void volume 
High potential for subsidence 
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High dose rates 
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Waste typically contained in large 
wooden or concrete boxes 
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Landfill Summary 
Information 

WIDS Code & 218-E-8, 200 East Construction 
Aliases Burial Grounds 

Landfill Type Construction 

OU & 200-SW-2, past practice 
Category 

Dates of Waste 1958 to 1959 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

0.444 ha (1.10 acres)- rectangle 

North of the 218-E-12A, on the 
hillside adjacent to the 218-E-
12B Landfill 

In 1979, contaminated 
tumbleweed fragments were 
found that had blown in and 
accumulated inside the site and 
along the west boundary. The 
trenches were backfilled, and 
the site was surface stabilized 
in 1980. An annual radiological 
survey is performed. Debris 
included construction and 
repair wastes from 293-A 
Building and the PUREX crane 
addition. 

The site consists of an unknown 
number of trenches. 

2,265 m 3 (2,963 yd3) 
miscellaneous solid 
construction debris. The site 
contains unsegregated waste 
only. The site contains 0.02 kg 
Pu, 2 kg U. 10 Ci Beta-Gamma 
at burial. 

200 East Area - PUREX (202-A 
and 293-A) 

WIDS; HW-60807; BHJ-00178; 
H-2-33276 Sheet 2; H-2-33276 
Sheet 5; PNL-6456; SWITS 

i 
i 
i 

+-i-_ 29!).04..11 
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218-E-8 Site Map 
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LEGEND 
@ Trench Number D Radioactive Waste 

m YHr Last Filled - Post-August 19, 1987 Mixed Waste 

IEJ Trench In Service - Retrievably Stored Waste 

D UnuHd Trench ArH O Wells Available for Sampling/Logging 

D Unused Waste Area -$- Decommisaioned Wells 

Yea,.. of Operation (218-E-8) : 1958-59 SW2J G070604.1_070710 

Years of Operation (218-E-12B): 1967 - Present 

Aerial Photo 

•. 

sical Anomalies 

Characterization Summary 

218-E-8 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 
o Most of the landfill shows a scattering of 

anomalies of variable concentrations. A 
significant pit of buried debris, not fully 
characterized by this investigation, was 
located approximately 60 m east of the 
landfill. 

o See Section 3 for results 

• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-15. Initial CSM for the 

218-E-8 Landfill. 

218-E-8 
Bin 5 Construction Landfill 

o GROUND SURFACE 

LEGEND • Stratigraphy 
GO 
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Low activity waste (< 100 mR/hr) 
Primarily construction/demolition 
debris and concrete rubble 
Low potential for subsidence 
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Landfill Summary 
Information 

WIDS Code & 2 I 8-E-9, 200 East Regulated 
Aliases Equipment Storage Site No. 009, 

Burial Vault (HISS) 

Landfill Type Industrial 

OU & Category 200-SW-2, past practice 

Dates of Waste 1953 to 1958 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

0.572 ha (1.41 acres) - rectangle 

North of B Plant and east of the 
2 I 8-E-2 Landfill 

The site was used as an above­
ground storage site for fission 
product equipment that became 
contaminated in the Uranium 
Recovery Process operations at 
tank farms . It is not certain that 
it ever was used as a landfill. 
The site is co-located with 
Landfills 218-E-2, 218-E-2A, 
218-E-4, 2 I 8-E-5 , and 2 I 8-E-5A 
and stabilized in 1980. The site 
was re-stabilized in 1991 when 
contaminated vegetation was 
found. 

The site consists of an unknown 
number of trenches. Some 
overlap with trenches in 218-E-2. 

Equipment. Nothing is known 
about the waste volume or 
contaminant inventory. The site 
contains unsegregated waste 
only. 

Unknown - believed to be 
uranium-recovery process 
operations at tank farms 

WIDS; RHO-CD-673 ; H-2-
55534 

218-E-9 Site Map 
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LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 

Years of Operation 
218-E-2: 1945 • 1953 
218-E-ZA: 1945 -1950 
218-E-4: 1955 - 1956 
218-E-5: 1954 . 1965 
218-E-5A: 1956 -1961 
218-E-9: 1953 - 1958 

Aerial Photo 

Aerial Photo 

Characterization Summary 

218-E-9 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

* historical document( s) indicate that 218-E-9 is located as 
shown in the aerial photo but that there is uncertainty in its 
actual location (which is more likely to be the area east of 
trench 11) 

• 
• 
• 

• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-16. Initial CSM for the 

218-E-9 Landfill. 

218-E-9 
Bin 2 Industrial Landfill 
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Waste typically contained in large 
wooden or concrete boxes 
Used for above ground storage of 
waste 

E-1 8 



Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

218-E-I 0, 200 East Industrial 
Waste No. I 0, Equipment Burial 
Ground #IO 

Industrial 

200-SW-2, TSD Unit 

1955 to 2000 

22.9 ha (56.6 acres) - irregular 
shape 

Northwest ofB Plant and directly 
west of the 2 l 8-E-5A Landfill 

Wastes disposed to the site include 
cover blocks, tube bundles, jumper 
vessels, pumps, columns, and 
filters. In June 1960, a partially 
covered burial box of PUREX 
tube bundles caused an airborne 
contamination spread (UPR-200-E-
23). In 1980, Trenches I through 5 
were backfilled and stabilized. The 
section was vegetated with grasses. 
Surface stabilization also was 
completed for the eastern IO ha 
(25 acres) in I 980. 

Landfill consists of 13 trenches 
running north- south and one trench 
running east-west. Trenches range 
from 264 m to 433 m (865 ft to 
1,420 ft) long by 4.6 m to 5 m 
( 15 ft to I 6 ft) wide at the bottom. 

26,900 m 3 (35,200 yd3) of 
equipment/industrial wastes. The 
site contains LLW, MLLW, and 
unsegregated waste. The site 
contains 4.94 kg Pu, 801 kg U. 
4,700,00 Ci Beta-Gamma at burial. 
Contaminants include asbestos, 
lead, and di-n-octyl phthalate. 

I 00 Area, B-Plant (22 l-B/224-B), 
Offsite, PUREX (202-A) 

WIDS; HW-60807; H-2-58025; 
DOE/RL-2000-70; H-2-92004; 
DOE/RL-88-2 1 Release 22 Low 
Level Burial Grounds Rev. 11 
12/23/98; SWITS 

218-E-10 Site Map 
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Characterization Summary 

218-E-10 

• Historical documentation review 

• 

o See Section 5 for a summary of the 
review process 

RCRA groundwater monitoring 
o LLWMA 1- monitoring wells have been 

sampled since 1988 for contaminant 
indicator parameters, groundwater quality 
parameters, drinking water parameters, and 
site specific parameters as required by WAC 
173-303-400(3). 

o See section 3 for results 

• 

• 

• 
• 
• 
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DOE/RL-2004-60 DRAFT B 
Figure E-17. Initial CSM for the 

218-E-10 Landfill. 

218-E-10 
Bin 1 TSD Unit Landfill 
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Under LLBG Dangerous Waste 
Permit Application - Part A 
Potential for small volume, sorbed, 
containerized liquids 
Potential for subsidence 
High dose rates 
Northern portion believed unused; 
will be verified by field walk downs 
and/or geophysics 
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Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

21 8-E-12A, 200 East Dry Waste 
No. 12A 

Dry Waste 

200-SW-2, past practice 

1953 to1967 

12. 1 ha (30.0 acres) - nearly 
rectangular 

Northwest of the C Tank Farm and 
south of 218-E-l 2B Landfill 

The site received cardboard boxes 
and plastic bags of radioactive 
waste. Trenches 4 through 
11 , 15, 16, and 26 through 28 
contain acid-soaked material. The 
specific contents of Trench 28 
are not listed. A waste inventory 
logbook documents burials of 
tank farm dip tubes, an impact 
wrench, contaminated cable, 
jumpers, animal carcasses from 
108-F, and an off-site shipment of 
depleted uranium. The trenches 
were backfilled, and stabilization 
occurred in 1979 and I 980. 
Biobarriers installed at the site 
included polyethylene liners 
and ureabor (herbicide) to kill 
vegetation. The site was stabilized 
again in 1994 with 46 cm to 61 cm 
(I 9.8 in. to 24 in.) of clean fill. 

28 burial trenches 

15,300 m3 (20,000 yd3) of 
dry waste. The site contains 
unsegregated waste only. The site 
contains 8.9 kg Pu, 995 kg U. 890 
Ci Beta-Gamma at burial. 

Source Facilities 200 East Area 
Contributing 
More than 5% 
of Waste by 
Volume 

References WTDS; HW-60807; H-2-32560; 
2 I 8-E-l 2A Logbook; PNL-6456; 
SWlTS 
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12
A Characterization Summary 

• 

• 

Historical documentation review 
o See Section 5 for a summary of the 

review process 

Surface geophysical surveys 
o In all of the dry waste trenches, 

concentrations of metallic waste were 
identified. Because of the depth of burial of 
the debris in trenches and the marginally 
favorable soil conditions, it is assumed that 
there is more debris in the trenches than was 
detected in the data. 

o All of the acid trenches are documented as 
being in the eastern half of the landfill 
where the soil conditions are least favorable 
to GPR. 

o See Section 3 for results 

• 

• 

• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-1 8. Initial CSM for the 

218-E-1 2A Landfill. 
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Bin 4 Dry Waste Landfill 
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Waste primarily packaged in 
fiberboard cartons/boxes/drums 
Medium dose rate (up to 2,000 mR/ 
hr) 
Low potential for subsidence 
Primarily beta-gamma contaminated 
waste 
Contains several trenches that 
contain acid soaked material 
most likely from decontamination 
activities at the PUREX facility 
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Landfill Summary 
Information 

wrns Code & 218-E-12B, 200 East Dry Waste 
Aliases No. 12B 

Landfill Type Dry Waste 

OU & Category 200-SW-2, TSD Unit 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

1967 to present 

73 .6 ha (182 acres)- irregular 
shape 

North of the C Tank Fann and 
south of 12th St 

The southern portion of the site 
(Trenches I through 17) were 
interim stabilized in 1981 with 
clean fill. In January 2000, two 
contaminated tumbleweeds were 
removed from the site. 

The landfill has the design 
capacity for 138 trenches running 
north to south. 38 trenches are 
filled, 2 were partially filled, and 
one was excavated and never 
used. The remaining trenches 
were never excavated. 

65,600 m3 (85,800 yd3) 
industrial wastes. The site 
contains unsegregated, low-level, 
and transuranic wastes. In-scope 
wastes contains 1.39 kg Pu, 7.64 
kg U. 183,000 Ci Beta-Gamma 
at burial. These inventories do 
not include Trench 94, containing 
U.S. Navy submarine reactor 
compartments, nor post-I 970 
TRU, which are out of scope of 
this project. 

200 East Area, B-Plant, Offsite, 
PUREX, Tank Farms 

WIDS; WHC-EP-0912; H-2-
33276 Sheet I ; DOE/RL-88-
20, Rev. I , Low Level Burial 
Grounds Rev. 10, 7/25/97 
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218-E-128 Site Map 

@ Trench Number 

m Year Last Filled 

III Trench In Service 

Unus.cl Trench ArH 

D Unused Waste Area 

., . 

LEGEND 
D Radioactive WH te 

- Pos t-Augus t 19, 1987 Mixed Waste 

- Retrievably $tor.cl Wute 

0 Wells Available for Sampling/Logg ing 

-$- Decommiss ioned Wells 

Years of Operation (218 -E-8) : 1958-59 SWl_FOC70!KM 1_070710 

YH rs of Operation (218-E-12B): 1967 - Present 

Aerial Photo 
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Characterization Summary 

218-E-12B 

• Historical documentation review 

• 

o See Section 5 for a summary of the 
review process 

RCRA groundwater monitoring 
o LLWMA 2- monitoring wells have been 

sampled since 1988 for contaminant 
indicator parameters, groundwater quality 
parameters, drinking water parameters, and 
site specific parameters as required by 
WAC 173-303-400(3). 

o See section 3 for results 

• 

• 

• 

• 
• 
• 

• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-19. Initial CSM for the 

21 8-E-12B Landfill. 

218-E-12B 
Bin 1 TSD Unit Landfill 
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Under LLBG Dangerous Waste 
Permit Application - Part A 
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0 

Potential for small volume sorbed 
' ' 

containerized liquids 
Potential for subsidence 
High dose rates 
Small portion of landfill affected by 
past seepage from B-Ditch 
Decommissioned naval reactor 
compartments in trench 94 are out 
of scope 
Western portion believed unused; 
will be verified by field walk downs 
and/or geophysics 
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Landfill Summary 
Information 

WIDS Code & 218-W- l, 200-W Area Dry Waste 
Aliases No. 001, Solid Waste Burial 

Ground#) 

Landfill Type Dry Waste 

OU & Category 200-SW-2, past practice 

Dates of Waste 1944 to 1952 
Receipt 

Area & Shape 3.32 ha (8.19 acres) - rectangle 

Location Northwest of the 234-52 Building; 
east of Dayton Ave, between the 
218-W-2 and 218-W-I I Landfills 

General "V" trenches typically were used 
Description to dispose of small contaminated 

articles such as paper, filters, and 
small pieces of equipment. The 
flat-bottom trenches contain large 
pieces of contaminated equipment 
and wooden, metal, and concrete 
burial boxes. The trenches have 
been backfilled, and the site was 
stabilized in 1983. A surface 
radiological survey is performed 
annually. 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory (In­
Scope Low-Level 
& Unsegregated 
Wastes only) 

Source Facilities 
Contributing 
More than 5% 
of Waste by 

I Volume 

References 

The site contains 15 trenches that 
run east to west. Twelve trenches 
are "V" shaped 2.4 m (8 ft) deep 
and 5 m (16 ft) wide at ground level. 
The other three trenches are flat­
bottomed at 2.7 m (9 ft) deep and 
7.3 m (24 ft) wide at the surface. 

7,164 m3 (9,370 yd3) dry waste. 
The site contains unsegregated 
waste only. The site contains 94 kg 
Pu, 700 kg U. 200 Ci Beta-Gamma 
at burial. 

200 West Area 

WIDS; H-2-75149; SWITS; 
DDTS-GENERATED-5634; 
DDTS-GENERATED-5635; 
DDTS-GENERATED-5636; 
DDTS-GENERATED-5637; DDTS­
GENERATED-5640; HAN-95462 

218-W-1 Site Map 
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LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive W.ate 

Years of Operation 
19-« - 1952 

Aerial Photo 

Geophysical Anomalies 

218-W-l 
Characterization Summary 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 
o Geophysical data for 218 W 1 indicates 

pockets of debris in each of the identified 
trenches. Discrete concentrations of metal 
lie waste were identified in most of the 
trenches. 

0 

0 

Three East-West-oriented trenches were 
identified that are not shown on Hanford 
Site Drawing H-2-75149. They are north of 
the northernmost trench shown on the 
drawing (Trench 9) and south of the 
218-W- l l Landfill. 
See Section 3 for results 

• 

• 

• 
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DOE/RL-2004-60 DRAFT B 
Figure E-20. Initial CSM for the 

218-W-l Landfill. 
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One of four landfills believed to 
contain ~ 90% of the pre-1970 alpha 
contaminated LLW 
Waste primarily packaged in 
fiberboard cartons/boxes/drums 
Low potential for subsidence 
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Landfill Summary 
Information 

WIDS Code & 218-W-IA, 200-W Area 
Aliases Industrial Waste Burial 

Ground #I, Equipment Burial 
Ground #I 

Landfill Type Industrial 

OU & Category 200-SW-2, past practice 

Dates of Waste 1945 to 1961 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

4.86 ha (12.0 acres) - irregular 
shape 

Northwest of 221-T, between two 
railroad spurs 

The site is the first landfill in the 
200 West Area to receive large, 
contaminated equipment. Most 
of the equipment was disposed 
in wooden boxes that eventually 
rotted and settled, creating 
sinkholes. The sinkholes were 
filled in 1975 with 1.8 m (6-ft) 
thick concrete cell blocks and 
clean fill . Radiological surveys 
are performed annually. 

The site contains approximately 
ten burial areas. The areas 
include typical trenches and 
"burial holes." The exact 
locations of the holes are not 
known. 

13,700 m3 (17,900 yd3) 
equipment and industrial wastes. 
The site contains unsegregated 
waste only. The site contains 2.0 
kg Pu, 900 kg U. 48,000 Ci Beta­
Gamma at burial. 

200 West Area 

WIDS; WHC-EP-0912; RHO­
CD-673; SWITS 

218-W-lA Site Map 

LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 

o Wells Available for 
Sampling/Logging 

YHrs of Operation 
1945 - 1961 

Geopb-ysical Anomalies 

Characterization Summary 

.. .. 

218-W-lA 

• Historical documentation review 

• 

o See Section 5 for a summary of the 
review process 

Surface geophysical surveys 
o Landfill contains a large number of small, 

scattered shallow anomalies that confound 
the interpretation of distinct burial trenches 
in the GPR data. For this reason, 
concentrations of buried debris are inferred 
primarily from EMI and magnetic data. 

o See Section 3 for results 

• 
• 
• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-21. Initial CSM for the 

218-W-lA Landfill. 
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Disposal of failed/obsolete 
equipment 
High dose rates 
Waste typically contained in large 
wooden or concrete boxes 
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Landfill Summary 
Information 

WIDS Code & 21 8-W-2, 200-W Area Dry 
Aliases Waste No. 002, Dry Waste 

Burial Ground No. 2 

Landfill Type Dry Waste 

OU & 200-SW-2, past practice 
Category 

Dates of Waste 1953 to 1956 
Receipt 

Area & Shape 3.45 ha (8.51 acres) - rectangle 

Location Northwest of the 234-52 
Building between 218-W-4B 
and 218-W-l 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Before backfilling, waste 
was observed to be within 
46 cm (18 in.) of the ground 
surfaces. Sinkholes were 
filled in 1974. The site was 
surface stabilized in 1983 with 
a minimum of 0.6 m (2 ft) 
of clean fill and vegetated. A 
surface radiological survey is 
performed annually. 

The site is a landfill that 
contains 20 trenches running 
east to west. 

8,240 m3 (10,778 yd3) dry 
waste. The site contains 
unsegregated waste only. The 
site contains 126 kg Pu, 1400 
kg U. 500 Ci Beta-Gamma at 
burial. 

Source 200 West Area 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References WIDS; H-2-2503; BHl-001 75; 
SWITS 
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Characterization Summary 

218-W-2 

• Historical documentation review 

• 

o See Section 5 for a summary of the 
review process 

Surface geophysical surveys 
o All 20 of the trenches in 218-W-2 were 

clearly evident in the geophysical data. The 
geophysical data indicates that pockets/ 
zones of debris are located and mapped in 
each of the identified trenches. 

0 See Section 3 for results 

• 

• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-22. Initial CSM for the 

218-W-2 Landfill. 
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One of four landfills believed to 
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Waste primarily packaged in 
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Low potential for subsidence 
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Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste Volume, 
Pu/U Lnventory, 
and Contaminant 
Inventory (In­
Scope Low-Level 
& Unsegregated 
Wastes only) 

Source Facilities 
Contributing 
More than 5% of 
Waste by Volume 

References 

218-W-2A, Industrial Waste No. 02A, 
Equipment Burial Ground #2 

Industrial 

200-SW-2, past practice 

1954 to 1985 

16.5 ha (40. 7 acres) - irregular shape 

West of the 221-T Building, north of 
23rd St, and directly east of the 218-
W-3 Landfill 

Solid wastes disposed to the site 
includes tanks, concrete blocks, 
facility wastes, process equipment, 
contaminated soil scraped from 
the 216-T-4-l Pond (Trench 27), 
REDOX centrifuges, jumpers, 
pumps, filters, and miscellaneous cell 
equipment and wastes. Trench 21 
contains a plutonium glovebox. 
In January 1959, a contamination 
spread occurred when a burial 
box containing REDOX jumpers 
collapsed during backfill operations 
(UPR-200-W-53). The site was 
backfilled and surface stabilized in 
1980. However, the site remained 
active until 1985 because of two 
unused trenches and the cell block 
burial sites. An undocumented burial 
box was discovered in June 1983 
while extending an active trench. The 
site was re-stabilized with clean fill 
and gravel in 2001. 

The site is an industrial burial area 
with 19 trenches; 17 run east to west 
and 2 run north to south. 

25,100 m3 (32,800 yd3) equipment 
and industrial wastes. This site 
contains unsegregated and low-level 
wastes. The site contains 6.38 kg 
Pu, 2,690 kg U. 247,000 Ci Beta­
Gamma at burial. 

200 Area facilities including T-Pond 
soil, REDOX, B Plant, and 234-52 

WIDS; H-2-32095 ; SWITS; 218-W-
2A Logbook; ARH-2757; ARH-2015 
Part 4; D&D-28379, Rev. I 

218-W-2A Site Map 
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Characterization Summary 

,. 

218-W-2A 

• 

• 

Historical documentation review 
o See Section 5 for a summary of the 

review process 

Surface geophysical surveys 
o Data indicates that there are burial trenches 

at most of the locations shown for trenches 
on Hanford Site Drawing H-2-32095. Most 
of the debris or objects in the trenches have 
a ferrous metal content; some have a 
significant ferrous content. 

o See Section 3 for results 

• 
• 
• 

• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-23. Initial CSM for the 

218-W-2A Landfill. 
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by 200-MG-2 OU 
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Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

218-W-3, Dry Waste No. 003 

Dry Waste 

200-SW-2, past practice 

1957 to 1961 

3.97 ha (9.81 acres) - irregular 
shape 

West of the 221-T Building and 
directly west of the 2 I 8-W-2A 
Landfill 

The site received miscellaneous 
unsegregated wastes including 
drums of depleted uranium, a 
1951 pickup truck, and other 
miscellaneous items, mainly 
in cardboard boxes. The site 
is backfilled and was surface 
stabilized in 1983. A surface 
radiological survey is performed 
annually. 

Although drawings (H-2-32095, 
Sheet I , Rev. 11) indicate that 
the site consists of 20 east-west 
trenches that range from 122 m to 
145 m (400 ft to 475 ft) long with 
unknown widths, geophysical data 
collected in 2006 (D&D-30708) 
and unpublished 1960s logbook 
evidence show both east-west 
and north-south trenches that are 
different in location and differently 
numbered. 

12,400 m3 (16,220 yd3) mostly 
dry wastes buried with some 
equipment. This site contains 
unsegregated wastes only. The site 
contains 68 kg Pu, 70,000 kg U. 
900 Ci Beta-Gamma at burial. 

Source Facilities PFP 
Contributing 
More than 5% 
of Waste by 
Volume 

References WIDS; H-2-32095; D&D-30708; 
SWITS; 218-W-3 Logbook 
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Characterization Summary 

218-W-3 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 
o Geophysical data for-218-W-3 indicates that 

there are approximately 14 East-West 
oriented trenches containing varying 
amounts of metallic debris. Other than the 
two southernmost trenches, the interpreted 
trench locations do not correlate with the 
locations shown in drawings. 

o See Section 3 for results 

• 

• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-24. Initial CSM for the 

218-W-3 Landfill. 
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Waste primarily packaged in 
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Landfill Summary 
Information 

WIDS Code& 
Aliases 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste Volume, 
Pu/U Inventory, 
and Contaminant 
Inventory (ln­
Scope Low-Level 
& Unsegregated 
Wastes only) 

218-W-3A 

200-SW-2, TSD Unit 

1970 to 1998 

21 .9 ha (54.2 acres) - irregular shape 

West of the 221-T Building and north of 
218-W-3 Landfill 

The site was designed to contain 6 1 
trenches running in an east to west 
direction. Four trenches have not been 
dug, and the 57 that have been constructed 
range from 127 m to 284 m (417 ft to 
930 ft) in length. 
97,500 m3 (127,500 yd3) dry waste and 
some equipment . The site contains TRU, 
TRUM, LLW, MLLW, and unsegregated 
wastes. The site contains 0.55 kg Pu, 
634 kg U. 1,330,000 Ci Beta-Gamma 
at burial. Chemicals in wastes disposed 
to the in-scope trenches or portions of 
trenches (LLW, MLLW, and unsegregated 
wastes) include: 1,2,4-trimethylbenzene; 
acetic acid, butyl ester; acetonitrile; aliquat 
336; anase; asbestos; barium; batteries; 
beryllium; cadmium; carbon tetrachloride; 
carcinogens; caustic; charcoal; chromium; 
coal tar; copper; cortisporin; cyclohexane; 
cyclohexanone; dibutyl phosphate; 
dibutyl-n,n-diethylcarbomyl phosphate; 
dioxane (1 ,4-diethylene dioxide); 
ethanol; ethanolamine; ethylene glycol; 
glycerin; isopropyl alcohol; kerosene; 
lead; lithium fluoride; mercury; methanol; 
naphthalene; napthylamine tritium; 
a-hexane; n-hexanol; nitric acid; normal 
paraffins; oil; organic; phosphoric ac id; 
polyurethane; pseudocumene; si lver; 
si lver nitrate; slaked lime; sodium; sodium 
hydroxide; solvents; tetrahydrofuran; 
toluene; tributyl phosphate; 
trichloroethylene; trichlorofluoromethane; 
trioctylphosphine oxide; uranium fluoride; 
xylene (mixed isomers); zinc; zirconium 

I 00 Area, 200 West Area, 300 Area, PFP, 
Tank Farms 

WIDS; H-2-34880 Sheet I; H-2-34880 
Sheet 2; DOE/RL-88-21 Release 22 Low 
Level Burial Grounds Rev. 11 12/23/98; 
WHC-EP-09 12; RHO-CD-673 

218-W-3A Site Map 
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Characterization Summary 
• Historical documentation review 

o See Section 5 for a summary of the review process 
• Passive soil vapor surveys 

o Specific sampling locations were chosen based on detailed reviews of 
engineering drawings, historical documents, and waste burial record 
information located in the SWITS database. 

o Samples were analyzed for the presence of28 organic compounds identified 
to be contaminants of potential concern. 

o Two sample locations had CCl4 levels greater than 100 nanograms: trench 
3-S had a reading of 149 nanograms; at another location, trench 9 -S had a 
CCl4 level of I, 185. 

o Sec Section 3 for results 
o Passive soil vapor sampling was also conducted by 200-PW-I in 2 18-W-3A. 

• Vent riser vapor samples 
o Performed on retrievably stored TRU waste trench segments; although this 

waste is not in the scope of this investigation, these results are inc luded in this 
RI/FS work plan for completeness. 

o See Section 3 for results 
o Vent riser sampl ing in non-RSW trenches was also conducted by 200-PW- l in 

2 18-W-3A. 
• RCRA groundwater monitoring 

o LLWMA 3- monitoring wells have been sampled since 1988 for contaminant 
indicator parameters, groundwater quality parameters, drinking water 
parameters, and site specific parameters as requi red by WAC 173-303-400(3). 

o See section 3 for results 

• 

• 

• 

• 
• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-25 . Initial CSM for the 

218-W-3A Landfill. 
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High dose rates 
Temporarily flooded in past due to 
rapid snow melt 
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Landfill Summary 
Information 

WIDSCode& 
AJlases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste Volume, 
Pu/U Inventory, 
and Contaminant 
Inventory (]n­
Scope Low-Level 
& Unsegregated 
Wastes only) 

Source Facilities 
Contributing 
More than 5% of 
Waste by Volume 

References 

2 I 8-W-3AE, Industrial Waste No. 3AE, 
Dry Waste No. 3AE 

Industrial 

200-SW-2, TSD Unit 

198 1 to 2004 

22 .9 ha (56.6 acres) - irregular shape 

East and adjacent to the 218-W-3A 
Landfill in the 200 West Area 

The location of this site also included 
a portion of the 216-T-4B Pond. The 
site received miscellaneous wastes 
including rags, paper, rubber gloves, 
disposable supplies, broken tools, 
laboratory wastes and industrial waste 
such as failed equipment, tanks, 
pumps, ovens, agitators, heaters, hoods, 
jumpers, decommissioned change 
trailers, etc. Trenches 5 and 8 contain 
post-1987 mixed waste. 

It originally was designed to contain 24 
trenches. However, it was re-designed 
to contain only 12 trenches at deeper 
depths. Only eight of the trenches 
were excavated; three of these arc only 
partially filled. 

34,300 m3 (44,900 yd3) of 
miscellaneous wastes. The site 
contains TRU, LLW, and MLLW. The 
TRU at this site will be removed and 
processed; it is not part of the TPA 
M-91 scope. The site contains 0.12 
kg Pu, 439 kg U. 223,000 Ci Beta­
Gamma at burial. Chemicals in wastes 
disposed to this site include aluminum 
nitrate; 2,4-dinotrotoluene; ammonium 
chloride; asbestos; beryllium; bis 
(2-ethylhexyl) phthalate; chromium; 
copper; dibutyl phosphate; ferric 
nitrate; ferrous ammonium sulfate; 
hydrobromic acid; lead; mercury; nickel 
hydroxide; nitrate; oil; polychlorinatcd 
biphenyls; potassium nitrate; 
silver; sodium hydroxide; sodium 
nitrate; sodium nitrite; sulfuric acid; 
tetrachloroethylene; trichloroethene; 
trichlorofluoromethane; zirconium. 

100 Arca, 1100 Arca (1171 
Transportation & Maintenance 
Building), 300 Area, Offsite 

WrDS; H-2-7535 1; DOE/RL-88-21 
Release 22 Low Level Burial Grounds 
Rev. 11 12/23/98; WHC-EP-0912 

218-W-3AE Site Map 
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ilEI Trench in Service - Retrievably Stored Waste 

UnuHd Trench Area O Wells Available for Sampling/Logging 

D Unused Waste ArH • Decommissk>ned Wells 

Years of Operation: 1981 - 20CM SW2_FG070604.7_0707 10 

Aerial Photo 

Relative Volume of Waste by Generator 

218-W-3AE 

OFFSrTE 

!Total Volume: 34239.9 m3 I 

100AREA 

300 AREA 

218-W-3AE 
Characterization Summary 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 
• Passive soil vapor surveys 

o Specific sampling locations were chosen 
based on detailed reviews of engineering 
drawings, historical documents, and waste 
burial record information located in the 
SWITS database. 

o Samples were analyzed for the presence 
of 28 organic compounds identified to be 
contaminants of potential concern. 

o See Section 3 for results 
• RCRA groundwater monitoring 

o LLWMA 3- monitoring wells have been 
sampled since 1988 for contaminant indicator 
parameters, groundwater quality parameters, 
drinking water parameters, and site specific 
parameters as required by 
WAC 173-303-400(3). 

o See section 3 for results 
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• 
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• 
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Figure E-26. Initial CSM for the 

218-W-3AE Landfill. 
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LEGEND • Slnlligrophy 

Hanford formation (gravel 
dominated sequ.nce) 

SO Hanford formation (s• nd 
dominated sequeno•) 

CCU Cold c,..ek Untt 
(int•rbedded sand, sitt and 
some gravel ; uliohe) 

RE Ringold Formation, Unit E 
(sitty sandy gravel) 

V Water tab .. 73 m (239 ft) 

GROUNDWATER Nol to scale 

Under LLBG Dangerous Waste 
Permit Application - Part A 
Potential for small volume, sorbed, 
containerized liquids 
Potential for subsidence 
High dose rates 
Old 216-T-4B pond/ditch contained 
within landfill boundary; being 
investigated by 200-CW-1 OU 
No trenches under M-91 Project 
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Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area& Shape 

Location 

General 
Description 

Trenches 

Waste Volume, 
Pu/U Inventory, 
and Contaminant 
Inventory (ln­
Scope Low-Level 
& Unsegregated 
Wastes only) 

2 I 8-W-4A, Dry Waste No. 04A 

Dry Waste 

200-SW-2, past practice 

1960 to 1968 

7.29 ha (18.0 acres) - irregular shape 

Southeast of the intersection of 23rd St 
and Dayton Ave 

The vertical pipe units were installed 
near the east end of Trench 16. Each 
consists of two 55-gal drums welded 
together with the ends removed except 
the bottom of the lower drums; they 
were placed 4.6 m (15 ft) bgs. After 
each drop containing waste, dirt was 
shoveled into the well to shield the 
gamma radiation. Two vertical pipe 
units as deep as 15 m ( 48 ft) may be 
located near the east end of Trench 
18. No information has been found on 
their contents. Drawing H-2-32487 
shows details of many individual 
burials. Unplanned releases to this site 
{Table 8 -2) include a fire in the landfill 
(UPR-200-W- l 6), spotty contamination 
release (UPR-200-W-26), a burial 
box collapse (UPR-200-W-53), and 
a release of previously buried waste 
(UPR-200-W-72). The site was 
stabilized in 1983. 

The site contains 21 trenches oriented 
east to west and six to eight vertical 
pipe units or drywells. In addition 
there is a special burial trench at the 
east end of Trench 11 containing a 
REDOX column. All trenches are 
9 m (30 ft) wide, with 12 .2 m (40 ft) 
between trench center I ines. They range 
in length from 153 m to 305 m (500 ft 
to 1000 ft) . 

16,700 m3 (21 ,800 yd3) dry wastes 
and some equipment. This site contains 
unsegregated wastes only. The site 
contains 35.4 kg Pu, 394,000 kg U. 
3,820 Ci Beta-Gamma al burial. 

Source Facilities 200 West Arca, PFP, REDOX 
Contributing 
More than 5% of 
Waste by Volume 

References WIDS; H-2-33564; DOE/RL-88-2 1; 
H-2-32487; 2 l 8-W-4A Logbook; 
SWITS 

218-W-4A Site Map 

Aerial Photo 

218-W-4A 

218-W-11 

218-W-1 

218-W-2 

218-W~4B 

D Radloacttve Waste 

0 Wells Available for 
Sampllng/logglng 

0 Caissons 

Years of Operation 
1960 - 1968 

Relative Volume of Waste by Generator 

218-W-4A 

!Total Volume: 36591.7 m1 I 

200WEST 

Characterization Summary 

218-W-4A 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 
o Five trenches were identified in the southern 

part of 218-W-4A during the geophysical 
investigation of 218-W-11 in June 2006. 

o See Section 3 for results 

• 

• 

• 
• 

DOE/RL-2004-60 DRAFT B 
Figure E-27. Initial CSM for the 

218-W-4A Landfill. 
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One of four landfills believed to 
contain ~ 90% of the pre-1970 alpha 
contaminated LLW 
Waste primarily packaged in 
fiberboard cartons/boxes/drums 
Low potential for subsidence 
Believed to contain 8 vertical pipe 
unit caissons; 4 are believed empty 
and require verification 
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Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste Volume, 
Pu/ U Inventory, 
and Contaminant 
Inventory (In­
Scope Low-Level 
& Unsegregated 
Wastes only) 

Source Facilities 
Contributing More 
than 5% of Waste 
by Volume 

References 

218-W-4B, Dry Waste No. 04B 

Dry Waste 

200-SW-2, TSO Unit 

1967 to 1990 

4.07 ha (10. I acres) - rectangle 

Northwest of the 234-52 Building, 
directly west of 231-Z Building 

The si te contains miscellaneous debris 
including rags, paper, cardboard, plastic, 
and equipment. Trenches 7 and 11 and 
the alpha caissons contain TRU waste 
planned to be retrieved under M-91 . Four 
of the 5 alpha caissons were used from 
1970 to 1979; the fifth is believed to be 
empty. The alpha and MFP caissons are 
up to 2.7 m (8.8-ft-) diameter, 3 m (10 ft) 
high concrete and/or corrugated steel 
containers with an access chute diameter 
of approximately 90 cm (36-in.-). 
The silo-type caisson is a 3 m (10-ft-) 
diameter, 9 m (30-ft-) tall container placed 
on a concrete foundation with a concrete 
shielding top slab; it has a 107 cm (42-
in.-) diameter access chute. All caissons 
are equipped with air-filtering systems. 
Trenches I through 6 were surface 
stabilized and backfilled with clean soil 
in 1983. Trench 7 is covered with a I .2 m 
(4 ft) soil mound. The remaining trenches 
were backfilled after use and stabilized 
with clean gravel in 1995. 

The site contains 13 trenches and one row 
of 12 caissons (5 alpha, 6 MFP, and I 
deeper, silo-type which became plugged 
after receipt of two waste packages). 

10,466 m3 (13 ,690 yd3) of waste as of 
September 30, 2005. The site contains 
TRU, LLW, and unsegregated wastes. 
The site contains 8.98 kg Pu and 2 1.6 kg 
U. 406,000 Ci Beta-Gamma at burial. 
Chemicals in wastes disposed to the in­
scope trenches or portions of trenches 
(LLW and unsegregated wastes) include: 
beryllium, lead, oil , and zirconium. 

222-S, 300 Area, PFP, and T-Plant 

WIDS; WHC-EP-0912; DOE/RL-88-21 
Release 22 Low Level Burial Grounds 
Rev. 11 12/23/98; RHO-CD-0673 ; RHO 
Internal Letter 65462-80-035 

218-W-4B Site Map 

299-'Nl!>-23-.. 

29&-W1s.83 

LEGEND 
@ Trench Number D Radioactive Waste 

IJI YHr Laat filled - Post•Auguat 19, 1917 Miud Watte 

l&I Trench in Service - Retrievably Stored Waste 

Unuaed Trench Area O Wells Available for Sampling/Logging 

D Unuaed Wast• Area • Decommissioned Wells 

cf'e CaiHons 

Yura of Operation: 1967 • 1990 SW2_FG070!Sl)4 3_070710 

Aerial Photo 

Relative Volume of Waste by Generator 

218-W-4B 

!Total Volume: 12740.6 m3 I 

300 AREA 

Characterization Summary 
218-W-4B 

• Historical documentation review 
o See Section 5 for a summary of the review process 

• Passive soil vapor surveys 
o Specific sampling locations were chosen based on detailed 

reviews of engineering drawings, historical documents, and 
waste burial record information located in the SWITS data 
base. 

o Samples were analyzed for the presence of 28 organic com­
pounds identified to be contaminants of potential concern. 

o One sample location had CCl4 levels greater than 100 nano­
grams: targeted location, trench 8 had CCl4 levels in excess of 
70,000 nanograms. 

o See Section 3 for results 
• Vent riser vapor samples 

o Performed on retrievably stored TRU waste trench segments; 
although this waste is not in the scope of this investigation, 
these results are included in this RI/FS work plan for 
completeness. 

o See Section 3 for results 
• RCRA groundwater monitoring 

o LLWMA 4- monitoring wells have been sampled since 1988 
for contaminant indicator parameters, groundwater quality 
parameters, drinking water parameters, and site specific 
parameters as required by WAC 173-303-400(3). 

o See section 3 for results 

• 

• 

• 

• 
• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-28 . Initial CSM for the 

218-W-4B Landfill. 
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LEGEND - Stratigraphy 

GO Hanford formation (gravel 
dominat.d sequenc•) 

so Hanford formation (sand 
dominat.d sequence) 

CCU Cold Creek Untt 
(i nterbedd•d sand, sih and 
some gravel ; callch•I 

Re Ringold Formation, Unit E 
(sitty sandy gravel) 

'v Water tab .. 73 m (239 ft) 

Under LLBG Dangerous Waste 
Permit Application - Part A 
Contains retrievably stored TRU 
waste (M-91 Project) 
Potential for small volume, sorbed, 
containerized liquids 
Potential for subsidence 
High dose rates 
Temporarily flooded in past due to 
rapid snow melt 
Contains 11 Caissons; 7 are in scope 
and 4 under M-91 Project 
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Landfill Summary 
Information 

WrDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste Volume, 
Pu/U Inventory, 
and Contaminant 
Inventory (In­
Scope Low-Level 
& Unsegregated 
Wastes only) 

Source Facilities 
Contributing 
More than 5% of 
Waste by Volume 

References 

2 I 8-W-4C, Dry Waste No. 004C 

Dry Waste 

200-SW-2, TSO Unit 

1978 to 2005 

22.8 ha (56.2 acres) - irregular shape 

Main section located west and 
southwest of the 234-52 Building, 
cast of Dayton Ave. Annex is located 
directly south of the 234-5 Building, 
north of 16th St 

The site is divided into two parts; the 
section containing burial trenches to 
the west and an annex, ( which never 
has been used) to the cast. The Z Plant 
burning pit, which operated during 
the late 1940s and early 1950s, was 
reportedly excavated in the I 970s 
during the construction ofTrench 7. 
Some of the TRU-containing trenches 
are asphalt lined. Trenches I , 4, 7, 
20, 24, and 29 contain retrievably 
stored, suspect TRU waste. One drum 
of suspect TRU was buried in what 
is othciwise a LLW trench in 1981; 
records were later examined, and the 
drum and trench were redefined as 
containing only LLW. Trenches NC, 14, 
and 58 contain post-1987 mixed waste. 

The landfill is designed to contain up to 
65 trenches . Only 14 trenches have been 
excavated; 6 of these arc only partially 
filled. The landfill annex area never has 
been used. The trenches run east to west 
and range in length from 50 m to 232 m 
( 162 ft to 760 ft). 

15,200 m3 (19,900 yd3) of waste as of 
September 30, 2005. The site contains 
TRU, TRUM, LLW, and MLLW. 
The site contains 0.026 kg Pu, 215 
kg U. 1,100,000 Ci Beta-Gamma at 
burial. Chemical in wastes disposed 
to the in-scope trenches or portions 
of trenches (LLW/MLLW) include: 
1,2-diaminopropane; I-butene; 2,2,4-
trimethylpentane; 3,4(benz-3,6)pyrene; 
acetic anhydride; acetophenone; acid; 
chromium; coal tar; copper; cumcnc 
hydroperoxide; di-t-butyl-p-cresol; 
indole picrate; isopropyl iodide; 
lead; mercury; n,n-disalicylidene; 
naphthalene; 2-mcthyl-naphthalenc; 
oil ; paint thinner; phenol; silver; slaked 
lime; sodium; I-butyl hydroperoxide; 
uranium fluoride; vinyl chloride 
(chloroethylene); zirconium 

I 00 Area, 300 Area, Otfsite, PFP, 
REDOX 

WlDS; DOE/RL-88-2 1 Release 22 Low 
Level Burial Grounds Rev. 11 12/23/98 

218-W-4C Site Map 

LEGEND 
@ Trench Number D Radi~ctive Wnt• 

ID Year Last Fil~ - Post-August 19, 1987 Mixed Waste 

&II r ... nch In S.rviu - Retriev1bty Sto~ Wute 
Unused T ... llCh ArH O Wells Available for Sampling/logging 

D Unused Waste Area • OecommiHloned Wells 

YHrs of OJM1rat1on : 1978 . 2005 

Aerial Photo 

Relative Volume of Waste by Generator 

218-W-4C 

222-S 

OFFSITE 

!Total Volume : 15211.5 m' I 

100AREA 

Characterization Summary 
• Historical documentation review 
o See Section 5 for a summary of the review process 
• Passive soil vapor surveys 
o Specific sampling locations were chosen based on detailed 

reviews of engineering drawings, historical documents, and 
waste burial record information located in the SWITS 
database. 

o Samples were analyzed for the presence of 28 organic 
compounds identified to be contaminants of potential concern. 

o See Section 3 for results 
• Vent riser vapor samples 
o Performed on retrievably stored TRU waste trench segments; 

although this waste is not in the scope of this investigation, 
these results are included in this RI/FS work plan for 
completeness. 

o See Section 3 for results 
o Vent riser sampling was also conducted by 200-PW-l in 

218-W-4C. 
• Soil vapor samples 
o See Section 3 for results 
• RCRA groundwater monitoring 
o LLWMA 4- monitoring wells have been sampled since 1988 

for contaminant indicator parameters, groundwater quality 
parameters, drinking water parameters, and site specific 
parameters as required by WAC 173-303-400(3). 

o See section 3 for results 

• 

• 

• 

• 
• 
• 

• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-29. Initial CSM for the 

2 l 8-W-4C Landfill. 

218-W-4C 
Bin 1 TSD Unit Landfill 
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LEGEND - Stratigraphy 

00 Hanford formation (gravel 
domin11ted sequence) 

so Hanford formation (sand 
dominated sequeno•) 

CCU Cold Creek Unit 
(interMdded sand. sitt and 
som. gravel ; callch•) 

Re PUngold Formation, Untt E 
(sitty sandy grave l) 

V Water tab .. 73 m (239 ft) 

Under LLBG Dangerous Waste 
Permit Application - Part A 
Contains retrievably stored TRU 
waste (M-91 Project) 
Potential for small volume, sorbed, 
containerized liquids 
Potential for subsidence 
High dose rates 
Temporarily flooded in past due to 
rapid snow melt 
Eastern portion believed unused; 
will be verified by field walk downs 
and/or geophysics. 
Trench NC contains components 
from the Department of the Navy 
and is out of scope 
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Landfill Summary 
Information 

WIDSCode& 
Aliases 

Landfill Type 

OU & Category 

Dates of Waste 
Receipt 

Area & Shape 

Location 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

218-W-5, Dry Waste Burial 
Ground, Low-Level Radioactive 
Mixed Waste Burial Grounds 

Dry Waste 

200-SW-2, TSD Unit 

1985 to present 

38.6 ha (95 .3 acres) - irregular 
shape 

West of Dayton Ave and north of 
23rd St 

Trenches 22 and 24 contain post­
August 19, 1987 mixed waste. 

The Landfill is designed to 
contain 18 low-level and four 
mixed waste trenches. Currently 
there are 11 inactive low-level 
trenches. In addition, the only 
two currently active RCRA 
compliant lined mixed waste 
trenches within the LLBG 
TSD are located at this landfill 
(Trenches 31 and 34). The 
RCRA-compliant trenches are 
out of scope of this project. 

71 ,000 m3 (92,900 yd3) of total 
wastes as of September 30, 2005. 
T his site contains LLW and 
MLLW. The site contains 0.17 kg 
Pu, 6,915 kg U. 31 ,400 Ci Beta­
Gamma at burial. Chemicals in 
wastes disposed to the in-scope 
trenches (i.e., a ll trenches except 
3 1 and 34) include lead, oil, and 
slaked lime. 

I 00 Area, 300 Area, Offsite, PFP, 
Tank Farms 

WIDS; DOE/RL-88-21 Release 
22 Low Level Burial Grounds 
Rev. 11 12/23/98 

21 8-W-5 Site Map 
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IEI Trench In Service 

Unused Trench ArH 

D Unused Waste Area 

LEGEND 
D Radioactive Waste 
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YHrs of O~ratlon: 1985 - PreHnt 

Aerial Photo 

Relative Volume of Waste by Generator 
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PUREX 

OTHER 
!Total Volume: 71799.0 m3 I 

JOO AREA 

218-W-5 
Characterization Summary 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 
• Passive soil vapor surveys 
o Specific sampling locations were chosen 

based on detailed reviews of engineering drawings, 
historical documents, and waste burial record infor­
mation located in the SWITS database. 

o Samples were analyzed for the presence 
of 28 organic compounds identified to be 
contaminants of potential concern. 

o See Section 3 for results 
• RCRA groundwater monitoring 
o LLWMA 3- monitoring wells have been sampled 

since 1988 for contaminant indicator parameters, 
groundwater quality parameters, drinking water pa­
rameters, and site specific parameters as required by 
WAC 173-303-400(3). 

o See section 3 for results 

• 

• 

• 
• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-30. Initial CSM for the 

21 8-W-5 Landfill. 
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Bin 1 TSD Unit Landfill 
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LEOEND · Strati9r• phy 

GO Hanford formation (gravel 
dominated sequence) 

so Hanford formation (Hnd 
dominated s.qu.noe) 

CCU Cold Cr .. k Unit 
(interNdded sand, s ilt and 
some or•v•I ; caliche) 

RE Ringold Formation, Unit E 
(s ilty sandy gravel) 

"v Water table 73 m (23Ht) 

Under LLBG Dangerous Waste 
Permit Application - Part A 
Potential for small volume, sorbed, 
containerized liquids 
Potential for subsidence 
High dose rates 
Contains two RCRA compliant 
trenches (31 & 34); out of scope 
No trenches under M-91 Project 

E-32 



Landfill Summary 
Information 

WIDS Code & 218-W-ll, Regulated Storage 
Aliases Site 

Landfill Type Industrial 

OU & 200-SW-2, past practice 
Category 

Dates of Waste 1960 
Receipt 

Area & Shape 1.43 ha (3.53 acres) - rectangle 

Location Northwest of the 234-5Z 

General 
Description 

Trenches 

Waste 
Volume, Pu/U 
Inventory, and 
Contaminant 
Inventory 
(In-Scope 
Low-Level & 
Unsegregated 
Wastes only) 

Source 
Facilities 
Contributing 
More than 5% 
of Waste by 
Volume 

References 

Building and north of218-W-l 

Before stabilization in 1983, 
a portion of the landfill was 
used for above-ground storage 
of contaminated equipment. 
The waste is low-level 
contaminated equipment. A 
surface radiological survey is 
performed annually. 

Two burial trenches 77 m 
(258 ft) and 46 m (l 50 ft) long. 
Sources conflict as to whether 
the southernmost of the two 
trenches ever was excavated 
and filled. Geophysics data 
collected in 2006 (D&D-30708) 
suggest that the trench does not 
exist. 

1,160 m3 (1 ,520 yd3) 
miscellaneous solid debris. 
The site contains unsegregated 
wastes only. No plutonium, 
uranium, or beta-gamma 
inventories are reported for this 
site. 

Tank Farms - Uranium 
Recovery Process and Sr/Cs 
Recovery Operations 

WIDS; H-2-94250; BHI-00175; 
SWITS 

218-W-11 Site Map 
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LEGEND 
@ Trench Number 

D Unused Waste Area 

D Radioactive Waste 

0 Wells Available tor Sampling/Logging 

• Decommissioned Wells 

Year of Operation: 1960 

Aerial Photo 

218-W-4A 

218-W-11 

218-W-1 

218-W-2 

218-W-4B 

SW2_FG0706(M 15_070710 

Geophysical Anomalies 

• 

Characterization Summary 

218-W-l l 

• Historical documentation review 
o See Section 5 for a summary of the 

review process 

• Surface geophysical surveys 

• 

o Geophysical data indicates that the 
investigation area contains two 
concentrations of buried debris or objects. 
One trench and one "pit" make up the 
218-W- l l Landfill. The trench location 
correlates very well with the trench 
documented in Hanford Site Drawing 
H-2-31268 . 

0 See Section 3 for results 

• 
• 
• 

• 

DOE/RL-2004-60 DRAFT B 
Figure E-31. Initial CSM for the 

218-W-ll Landfill. 
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• 

Caisson Summary 
Information 

Vertical Pipe Units in 218-W-4A 
The 2 l 8-W-4A landfill contains 21 miscella­
neous dry waste trenches oriented east to west 
and six or eight vertical pipe unit style cais­
sons. A grouping of six vertical pipe units were 
installed near the east end of Trench 16 and 
reportedly consist of five 55-gal drums welded 
together with the lids and bottoms removed 
and were installed 4.6 m (15 ft) below ground 
surface. Two deeper vertical pipe caissons may 
be located between the eastern end of Trenches 
17, 18, and 19 and hurried to depths of 16 m 
( 48 ft). 

Caissons in 218-W-4B 
The caissons contained within the 218-W-48 
landfill were used for disposal of alpha and 
MFP containing waste. 
Caissons 1 through 5 (also called alpha cais­
sons) were planned for TRU waste and are 
considered out of scope for 200-SW-2. From 
1970 to 1988, retrievably stored TRU waste 
was placed in fo ur of the five caissons, caisson 
Alpha #5 has never been used. The five alpha 
caissons are approximately 2.7 to 3 m (8 .75 
to 10 ft) in diameter, 3 m (10 ft) high concrete 
and steel covered vaults with steel lifting lugs 
and a 0.9 m (3 ft) diameter access chute. The 
alpha caissons weigh approximately 11 ,800 kg 
(26,000 lb). 
Six general (also called dry waste or MFP) 
caissons containing LLW were fi lled from 1968 
to 1979. Dry waste or MFP-type caissons are 
2.4 m (8 ft) in diameter and 3.1 m (10 ft) high. 
According to WIDS, two of these caissons were 
constructed the same way as the alpha caissons, 
except with corrugated metal instead of steel 
and concrete fer the upright cylinder. The last 
shipment of caisson waste in 218-W-48 was 
deposited into MFP Caisson #6 in 1990. 
There is one caisson noted in the literature as a 
United Nuclear Industries (UNI) below grade 
silo-type caisson used for high-activity 
N Reactor waste . The UNI silo-type caisson is 
3 m (1 0 ft) in diameter and 9 m (30 ft) tall with 
corrugated pipe containers placed on a concrete 
foundation with a top concrete shielding slab. 
It has a 1.1 m (3 .5 ft) diameter access chute. 
Waste is placed beneath a concrete slab 4.6 m 
(15 ft) below grade. The chute of this caisson 
was plugged shortly after it began receiving 
waste and was taken out of service after 
plugging. 
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Figure E-32. Initial CSM for the 

218-W-4A & 218-W-4B Caissons . 
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Located in 218-W-4A and 218-W-
4B landfills 
Vertical pipe units located in 218-
W4A 
Caissons located in 218-W-4B 
High dose rate 
Typically remote handled waste 
Small containers (1-5 gallons cans) 
High beta-gamma radiation 
Potential for small volumes of 
sorbed organics (lab packs) 
4 of 19 caissons in M-91 Project 
scope (not 200-SW-2 scope) 
4 Caissons are possibly unused 
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