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1 Background 

The 200-SW-2 Operable Unit (OU) landfills, also known as the low-level burial grounds (LLBGs), 

received about 450,000 m3 (588,577 yd3) of a heterogeneous mixture of solid waste during various 

operating periods that began in the mid-1940s and ended around 2005. All landfill waste included within 

the scope of the 200-SW-2 OU has been buried in trenches that were designed and constructed to varying 

lengths, widths, and depths to comply with U.S. Department of Energy (DOE) disposal requirements. 

Approximately 60 percent of the waste placed in these landfills was from the Hanford Site 200 Area 

processing facilities. Some waste came from the 100 and 300 Areas, and a smaller fraction came from 

other Hanford Site areas and various offsite generators. 

1.1 200-SW-2 Operable Unit Landfills Overview 

Sites included in the 200-SW-2 OU primarily consist of constructed (e.g., vertical pipe units and caissons) 

or excavated sites (landfills) that received either low-level waste (LLW) or mixed waste. the sites also 

were used for the storage of retrievably stored waste (RSW). Large landfills, each consisting of a number 

of trenches, were used in the 200 East and 200 West Areas. While storage and retrieval activities are 

ongoing in multiple trenches, only three trenches continue to be used for disposal—the lined Trenches 31 

and 34 in the 218-W-5 Landfill and Trench 94 in the 218-E-12B Landfill. The landfills received wastes 

such as contaminated equipment, solid laboratory or process waste, and clothing. Before 1970, LLW was 

disposed to the same landfill trenches as waste that would have contained transuranic elements and/or 

mixed fission products (MFP). After 1970, waste that was designated as RSW was segregated in either 

specified landfill trenches or underground concrete caissons in the 200-SW-2 OU landfills. Wastes were 

largely solid materials and mostly from onsite, but offsite and small quantities of liquid wastes 

(tightly packed, generally absorbed, and sealed in drums) are known to have been placed in the landfills. 

The 200-SW-2 OU landfills are among the largest waste sites at the Hanford Site, and some cover 

many acres. 

1.2 Mixed Waste Management 

Mixed waste is defined as low level radioactive waste that also contains dangerous and/or hazardous 

constituents. In anticipation of the potential for mixed waste to be subject to the Resource Conservation 

and Recovery Act of 1976 (RCRA), radioactive waste disposal operations undertook the practice of 

segregating LLW from mixed waste in July 1986.  

1.2.1 Regulatory Requirements for Mixed Waste Disposed Before August 19, 1987 

Based on 52 FR 15937, “Radioactive Waste, Byproducts Material Final Rule, the radiological 

constituents of mixed waste are governed by the Atomic Energy Act of 1954, and the chemical and 

hazardous constituents are governed by RCRA. The Washington State Department of Ecology (Ecology) 

is authorized by the U.S. Environmental Protection Agency (EPA) to implement the federal hazardous 

waste rules in Washington State. This is done through WAC 173-303, “Dangerous Waste Regulations,” 

which implements RCW 70.105, “Hazardous Waste Management,” as amended. 

In order to obtain authorization for mixed waste from EPA, RCW 70.105 was amended in July 1987 to 

incorporate the definition of mixed waste. 

In November 1987, EPA authorized Ecology to regulate mixed waste in lieu of federal regulation. 

Subsequently, representatives from the DOE Richland Operations Office (DOE-RL), Westinghouse 

Hanford Company, EPA Region X, and Ecology met to discuss the strategy needed to handle the mixed 

waste that was being generated at the Hanford Site. The resulting strategy, effective January 15, 1988, 

allowed all containerized mixed waste generated onsite (except for remote-handled [RH] waste and 
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ignitable waste) to be consolidated for temporary aboveground storage on retrievable storage pads. Mixed 

waste generated offsite could not be accepted for storage, except on a case-by-case basis with concurrence 

from EPA and Ecology, until the radioactive mixed waste storage buildings were in place. These new 

storage buildings were placed in service beginning in 1989 and are now part of the Central Waste 

Complex (CWC). 

Finally, in September 1996, agreement was reached with the U.S. Attorney General that the effective date 

of regulation1 for mixed waste in Washington State is August 19, 1987. Land disposal restrictions to 

mixed waste became applicable over time as the national capacity variance for a treatment standard 

expired. Today, all land disposal restrictions apply to mixed waste in Washington State. 

1.2.2 Regulatory Requirements for Mixed Waste Disposed After August 19, 1987 

Mixed wastes that were disposed after the effective date, in accordance with all applicable standards, 

should be regulated in the same manner as other treatment, storage, and/or disposal (TSD) unit landfills 

(i.e., there is no requirement to remove wastes at closure). However, post-effective date wastes that were 

disposed in a manner inconsistent with regulatory requirements applicable at the time of disposal 

potentially are subject to enforcement action, possibly including investigation and cleanup to standards 

that exceed TSD unit landfill closure standards. In other words, mixed waste disposed after the effective 

date of regulation are required to comply with standards that are applicable at the time of disposal 

(e.g., land disposal restrictions and minimum technical requirements). 

There are five unlined LLW landfills in the central part of the Hanford Facility (200 East and West Areas) 

where mixed waste was disposed to trenches within the landfills after the effective date of mixed waste 

(August 19, 1987). Table 1-1 identifies the landfills and trenches where the mixed waste was disposed. 

Table 1-1. Landfills Containing Post August 19, 1987 Mixed Waste 

Landfill Trench Number(s) 

218-E-10 9a 

218-W-3A 6S, 19 

218-W-3AE 8, 5 

218-W-4C NC, 14b, 58b 

218-W-5 22 

a. This trench has two containers that are recommended to be redesignated as LLW by this report. 

b. Trenches 14 and 58 contain waste that is recommended to be redesignated as LLW by this report. 

LLW = low-level waste 

NC = Naval Reactor Compartment Trench 

 

                                                      
1 The State of Washington has informed the U.S. Department of Energy via letter (Ecology, 1996, “Concerning the 

Effective Date for Mixed-Waste Regulation”) that the effective date for mixed waste regulation in the State of 

Washington is August 19, 1987. 
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2 Treatment, Storage and/or Disposal Unit Landfills 

This chapter describes each of the landfills that, based on a review of burial records and associated 

container inventories, are considered to be potentially regulated under RCRA. These disposal locations 

have been referred to as “Green Islands.”  

2.1 218-E-10 Landfill 

The 218-E-10 Landfill (Figure 2-1) began service in 1955 and ended service in 2000. The landfill covers 

22 ha (56 ac) and contains RH, contact-handled unsegregated waste, and LLW. These dimensions include 

an unused annex. The 218-E-10 Landfill is located approximately 610 m (2,000 ft) northwest of the 

B-Plant and directly west of the 218-E-5A Landfill. The landfill received waste, mostly from the 

Plutonium-Uranium Extraction (PUREX) Plant, B Plant, T Plant, offsite (mainly Formerly Utilized Sites 

Remedial Action Program waste), and the 100 Area (mainly N Reactor waste). The 218-E-10 Landfill 

consists of 13 trenches running north-south, and one trench running east-west.  

Waste forms include failed equipment and mixed industrial wastes (e.g., concrete canyon cover blocks, 

centrifuge blocks, tubing bundles, jumper vessels, pumps, columns, and filters). The trenches contain 

LLW, mixed waste, and unsegregated RH waste.  

Trench 9 currently is identified as containing some mixed waste disposed after the effective date of mixed 

waste regulation. These containers are detailed in Table 2-1. 

Table 2-1. Green Island Container Summary for the 218-E-10 Landfill 

Green 

Island 

No. 

Landfill 

and Trench 

No. Generator 

Container 

Identification 

Number 

Container 

Size and 

Weight Waste and Radionuclide Information 

01 218-E-10-T09 

Hanford 

PUREX/202

A 

202A-87-0211S 

(202A-WHC-

87-1) 

Standard 

concrete 

burial box  

 

22’ 7” × 11’ 

8” × 10’  

 

76,000 lb 

 Contains paper products, plastic, cloth, 

stainless steel, other metal, and lead 

 Container designates as mixed waste 

due to 240 lb (>100 ppm total 

concentration) of lead waste 

 Curie content: 37 Ci Sr-90, 37.5 Ci 

Cs-137, and other MFP for 150 Ci total 

 Dose rate: 90 mR/hr on contact at time 

of burial 

 Additional information is provided in 

the burial record(s) in Appendix A 

02 218-E-10-T09 
Hanford B 

Plant/221B 

221B-87-0100S) 

(221B-WHC-

87-2) 

Standard 

concrete 

burial box  

 

22’ 7” × 11’ 

8” × 10’  

 

68,000 lb 

 Contains paper products, plastic, cloth, 

stainless steel, other metal, and lead 

 Container originally designated as 

mixed waste due to lead; redesignated 

as low level only waste due to small 

quantity (4.8 lb) of lead (<100 ppm total 

concentration) 

 Curie content: 1,000 Ci MFP total 

 Dose rate: 10 mR/hr on contact at time 

of burial 

 Additional information is provided in 

the burial record(s) in Appendix A 
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Table 2-1. Green Island Container Summary for the 218-E-10 Landfill 

Green 

Island 

No. 

Landfill 

and Trench 

No. Generator 

Container 

Identification 

Number 

Container 

Size and 

Weight Waste and Radionuclide Information 

03 218-E-10-T09 

Hanford 

PUREX/202

A 

(202A-87-

0232S)  

(202A-WHC-

87-3) 

Standard 

concrete 

burial box  

 

22’ 7” × 11’ 

8” × 10’  

 

77,500 lb 

 Contains stainless steel, concrete debris, 

other metal, and lead 

 Container designates as mixed waste 

due to a 270 lb lead (>100 ppm total 

concentration) counterweight 

 Curie content: 22.5 Ci Sr-90, 22.5 Ci 

Cs-137, and other MFP for 90 Ci total 

 Dose rate: 12 mR/hr on contact at time 

of burial 

 Additional information is provided in 

the burial record(s) in Appendix A 

04 218-E-10-T09 
Hanford B 

Plant/221B 

221B-87-0118S 

(221B-WHC-

87-3) 

Standard 

concrete 

burial box  

 

22’ 7” × 11’ 

8” × 10’  

 

77,500 lb 

 Contains paper, plastic, cloth, wood, 

concrete, asbestos, stainless steel, other 

metal, and lead 

 Container originally designated as 

mixed waste due to lead; redesignated 

as low level only waste due to small 

quantity (2.2 lb) of lead (<100 ppm total 

concentration) 

 Curie content: 3,750 Ci Sr-90, 3,750 Ci 

Cs-137, and other MFP for 15,000 Ci 

total 

 Dose rate: 3,000 mR/hr at 3 m (10 ft) at 

time of burial 

 Additional information is provided in 

the burial record(s) in Appendix A 

05 218-E-10-T09 
Hanford B 

Plant/221B 

221B-87-0133S 

(221B-WHC-

87-4) 

Standard 

concrete 

burial box 

 

22’ 7” × 11’ 

8” × 10’ 

 

80,000 lb 

 Contains paper, plastic, cloth, stainless 

steel, other metal, and lead 

 Container designates as mixed waste 

due to 40 lb lead (>100 ppm total 

concentration) wool and wiring 

 Curie content: 5 Ci Sr-90, 5 Ci Cs-137, 

and other MFP for >20 Ci total 

 Dose rate: >5 R/hr at contact at time of 

burial  

 Additional information is provided in 

the burial record(s) in Appendix A 

06 218-E-10-T09 

Hanford B 

Plant/225B 

(WESF)/271

B Support 

Building 

271B-91-

000289 

Burial box 

made of 

plastic and 

fiberboard 

placed in 

trench and 

grouted. 

 

19’8” × 7’ 

8” × 10’ 8” 

 

148,000 lb 

including 

added grout 

 Contains HEPA filters, rags, paper, 

plywood, plastic, rubber, grout, and 

stainless steel 

 Originally designated as mixed waste 

due to the presence of Di-octyl 

Phthalate (CAS# 117-84-0) as a 

Washington State carcinogen. The 

regulatory status of this chemical has 

changed since the carcinogenic criteria 

was removed from WAC 173-303, 

“Dangerous Waste Regulations,” and is 

now regulated as a toxic constituent 

(Toxic B). The weight percent of this 

constituent (6.53 kg [0.0097 wt%]) falls 

below regulatory levels as a Washington 

State toxic and, therefore, no longer 

designates as mixed waste.  

 Curie content: 204 Ci Cs-137 and 333 

Ci Sr-90 for 537 Ci total.  
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Table 2-1. Green Island Container Summary for the 218-E-10 Landfill 

Green 

Island 

No. 

Landfill 

and Trench 

No. Generator 

Container 

Identification 

Number 

Container 

Size and 

Weight Waste and Radionuclide Information 

 Dose rate : 5 R/hr at 1 m (3.28 ft) 

 Additional information is provided in 

the burial record(s) in Appendix A 

07 218-E-10-T09 

Hanford B 

Plant/225B 

(WESF)/271

B Support 

Building 

271B-91-

000290 

Burial box 

made of 

plastic and 

fiberboard 

placed in 

trench and 

grouted 

 

19’8” × 7’ 

8” × 10’ 8” 

 

148,000 lb 

including 

added grout 

 Contains HEPA filters, rags, paper, 

plywood, plastic, rubber, grout, and 

stainless steel 

 Originally designated as mixed waste 

due to the presence of Di-octyl 

Phthalate (CAS# 117-84-0) as a 

Washington state carcinogen. The 

regulatory status of this chemical has 

changed since the carcinogenic criteria 

was removed from WAC 173-303 and is 

now regulated as a toxic constituent 

(Toxic B). The weight percent of this 

constituent (6.53 kg [0.0097 wt%]) falls 

below regulatory levels as a Washington 

State toxic and, therefore, no longer 

designates as mixed waste. 

 Curie content: 152 Ci Cs-137 and 

248 Ci Sr-90 for 400 Ci total 

 Dose rate : <3 R/hr at 1 m (3.28 ft) 

 Additional information is provided in 

the burial record(s) in Appendix A 

CAS = Chemical Abstracts Service 

HEPA = high-efficiency particulate air 

MFP = mixed fission products 

ppm = parts per million 

PUREX = plutonium-uranium extraction 

WESF = Waste Encapsulation and Storage Facility 

 

2.2 218-W-3A Landfill 

The 218-W-3A Landfill (Figure 2-2) was placed in service in 1970 with a reported end date of 1998. 

The 218-W-3A Landfill covers 22 ha (54 ac), and contains unsegregated waste, LLW, mixed waste, and 

RSW (Solid Waste Information and Tracking System database). This landfill is west of the 

221-T Building and immediately north of the 218-W-3 Landfill. The landfill consists of 57 trenches of 

varying sizes. Portions of 13 trenches contain RSW, which is out of the scope of this report because it will 

be removed under Tri-Party Agreement (TPA) (Ecology, EPA, and DOE, 1989a, Hanford Federal 

Facility Agreement and Consent Order) Milestone M-91-40/41. 

Most of the waste in this unit is from the 100 Area, various facilities in the 200 West Area, the 300 Area, 

and the tank farms. A small portion is from offsite facilities, and the remaining portion is from 

Hanford Site facilities in the 200 East Area and other miscellaneous site locations.  

Trenches 6 and 19 currently are identified as containing some mixed waste disposed after the effective 

date of mixed waste regulation. These containers are detailed in Table 2-2. 
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Figure 2-1. 218-E-10 Landfill 
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Table 2-2. Green Island Container Summary for the 218-W-3A Landfill 

Green 

Island No. 

Landfill 

and 

Trench No. Generator 

Container 

Identification 

Number 

Containe

r Size and 

Weight 

Waste and Radionuclide 

Information 

08 
218-W-3A-

TS6 

Bettis Atomic 

Power Lab 

BETTS-MIN-

87-1 

(6511-4) 

Metal box 

 

10’4” × 5’ 

4” × 5’ 9” 

 

9,775 lb 

 Contains dry coolant pump, filters, 

metal tubing, asbestos, vent screens, 

fission chambers, wood bracing, and 

uncontaminated lead (730 lb) as 

shielding 

 Originally designated as mixed waste 

due to the presence of lead. However, 

the lead is used for its intended 

purpose as radiological shielding; 

therefore, this container is no longer 

designated as mixed waste  

 Curie content: 1.57E-02 Ci total 

 Dose rate: 45 mR/hr on contact at 

time of burial 

 Additional information is provided in 

the burial record(s) in Appendix B 

09 
218-W-3A-

TS6 

Hanford 300 

Area/340 
340-87-0199S 

Five 55-gal 

drums 

 

1,500 lb 

total weight 

(individual 

container 

weights are 

not 

recorded on 

burial 

records) 

 Each of the 5 containers holds 

conwed pads, iron, galvanized sheet, 

paper/cardboard, and sorbed liquid 

 Containers are designated as mixed 

waste due to the presence of toluene  

 Curie content: MFP 5 mCi  

 Dose rate: 1 mR/hr on contact at time 

of burial 

 Additional information is provided in 

the burial record(s) in Appendix B 

10 
218-W-3A-

TS6 

Hanford 

1608D 

1608D-87-

0004S 

Fifteen 

90-gal 

fiberglass 

drums 

 

15,000 lb 

total weight 

(individual 

container 

weights are 

not 

recorded on 

burial 

records) 

 Each of the 15 drums contains sludge 

contaminated with heavy metals, 

absorbent, and plastic 

 Containers are designated as mixed 

waste due to the presence of heavy 

metals, including barium, cadmium, 

chromium, lead, mercury, and silver 

 Curie content: MFP 43.8 mCi total  

 Dose rate: 30 mR/hr on contact at 

time of burial 

11 
218-W-3A-

TS6 

Hanford 300 

Area/340 

340-87-0222S 

340-87-0223S 

340-87-0224S 

Three 

55-gal 

drums 

 

357 lb 

297 lb 

71 lb 

 Each of the 3 drums contains 

absorbent, glass, and sorbed liquids  

 Containers are designated as mixed 

waste due to the presence of dioxane 

and naphthalene (340-87-0222S), 

toluene (340-87-0223S), and 

hydraulic oil (340-87-0224S) 

 Curie content: each container has 

MFP 5 mCi 

 0.5 mR/hr at contact at time of burial 

12 
218-W-3A-

TS6 

Hanford 

1608H 

1608H-87-

0004S 

Nineteen 

90-gal 

fiberglass 

 Each of the 19 drums contains sludge 

contaminated with heavy metals, 

absorbent, and plastic 



DOE/RL-2014-43, REV. 0 

2-6 

Table 2-2. Green Island Container Summary for the 218-W-3A Landfill 

Green 

Island No. 

Landfill 

and 

Trench No. Generator 

Container 

Identification 

Number 

Containe

r Size and 

Weight 

Waste and Radionuclide 

Information 
drums 

 

19,000 lb 

total weight 

(individual 

container 

weights are 

not 

recorded on 

burial 

records) 

 Containers are designated as mixed 

waste due to the presence of heavy 

metals, including barium, cadmium, 

chromium, lead, mercury, and silver 

 Curie content: MFP 4.40E-02 Ci  

 Dose rate: 20 mR/hr on contact at 

time of burial 

 Additional information is provided in 

the burial record(s) in Appendix B 

13 
218-W-3A-

TS6 
Hanford PFP 

2345Z-87-

0026S 

55-gal 

drum 

 

90 lb 

 Contains paper, plastic, metal, and 

amalgamated mercury contained in 

commercial spill kit 

 Container is designated as mixed 

waste due to the presence of mercury 

(1 lb) 

 Curie content: MFP 1 mCi total 

 Dose rate: 1 mR/hr on contact at time 

of burial 

 Additional information is provided in 

the burial record(s) in Appendix B 

14 
218-W-3A-

TS6 
Hanford 222-S 

222-86-13 

222-86-14 

222-86-16 

222-86-17 

222-86-23 

222-86-24 

222-86-25 

222-86-26 

222-86-27 

222-86-28 

222-86-32 

222-86-33 

Twelve 

55-gal 

drums 

 

Drums 

range in 

weight 

from 180 lb 

to 264 lb 

 Each container holds plastic, conwed 

pads, and sorbed liquid organics, 

including acetonitrile, xylene, and 

miscellaneous organics 

 Containers are designated as mixed 

waste due to the presence of sorbed 

organic liquids 

 Curie content: MFP 1.0 E-07 per 

container 

 Dose rate: 0.1 to 3 mR/hr at time of 

burial 

 Additional information is provided in 

the burial record(s) in Appendix B 

15 
218-W-3A-

TS6 

Hanford 300 

Area/340 

340-87-0236S 

340-87-0237S 

340-87-0238S 

340-87-0239S 

340-87-0240S 

340-87-0241S 

340-87-0242S 

340-87-0243S 

Eight 

55-gal 

drums 

 

Drums 

range in 

weight 

from 325 lb 

to 1,000 lb 

 Drums -236S and -237S contain 

plastic, assorted metal, and lead; all 

other drums contain glass, conwed 

pads, and sorbed liquid  

 Drums are designated as mixed 

waste due to the presence of lead 

(>100 ppm total concentration) and 

sorbed pseudocumene 

 Curie content: Drums -236S and -

237S have 0.1 m Ci Co-60; all others 

contain 0.1 m Ci MFP 

 Dose rate: 1 mrem/hr at contact at 

time of burial 

 Additional information is provided in 

the burial record(s) in Appendix B 
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Table 2-2. Green Island Container Summary for the 218-W-3A Landfill 

Green 

Island No. 

Landfill 

and 

Trench No. Generator 

Container 

Identification 

Number 

Containe

r Size and 

Weight 

Waste and Radionuclide 

Information 

16 
218-W-3A-

T19 
LBNL 

9002-1 Series 

(see Appendix 

B for individual 

container 

identification 

numbers) 

Thirty 

55-gal 

drums 

 

Drums 

range in 

weight 

from 277 lb 

to 381 lb 

 

 Each of the drums contains silica gel, 

asphalt, blacktop, metal, tar, plastic, 

and dirt contaminated with tritium 

 Containers are designated as mixed 

waste due to the presence of tar and 

asphalt 

 Curie content: 800-1,000 Ci tritium 

per drum 

 Dose rate: 0.03 mrem/hr at 1 m 

(3.28 ft) at the time of burial 

 Additional information is provided in 

the burial record(s) in Appendix B 

LBNL = Lawrence Berkeley National Laboratory 

MFP = mixed fission products 

PFP = Plutonium Finishing Plant 

ppm = parts per million 

 

2.3 218-W-3AE Landfill 

The 218-W-3AE Landfill (Figure 2-3) covers approximately 23 ha (57 ac), began receiving waste in 

1981, and stopped receiving waste in 2004. The landfill contains mixed waste and LLW, including large 

contaminated equipment. The 218-W-3AE Landfill is located directly east of and adjacent to the 218-W-3A 

Landfill in the 200 West Area. The location designated as the 218-W-3AE Landfill includes an area that 

previously had been used as a portion of the 216-T-4B Seepage Ponds for T-Plant condensate effluent. 

The pond area often was dry, because the majority of the effluent was absorbed in the 216-T-4-2 Ditch.  

The irregularly shaped landfill consists of eight trenches of varying sizes. Trenches 5 and 8 are wide-bottom 

stacking trenches and contain large equipment, such as portions of rail cars. Trench 26 was dug with a 

wide bottom to dispose of large tanks. The landfill received miscellaneous wastes such as rags, paper, 

rubber gloves, disposable supplies, and broken tools as well as industrial waste such as failed equipment, 

tanks, pumps, ovens, agitators, heaters, hoods, jumpers, and accessories. All trenches received RH LLW. 

The waste is mainly from the 100 Area, 200 East and West Areas, 300 Area, and other miscellaneous 

Hanford Site areas and facilities, such as the tank farms and the 1100 Area. The remaining portion is from 

offsite generators, the major contributors being Energy Systems Group, Argonne National Laboratory, 

Fermi National Accelerator Laboratory, and Battelle Columbus. 

Portions of Trenches 5 and 8 contain mixed waste, as detailed in Table 2-3. A small amount of RH RSW 

is stored at this landfill. The RSW will be removed and repackaged for disposal. 
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Figure 2-2. 218-W-3A Landfill 
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Table 2-3. Green Island Container Summary for the 218-W-3AE Landfill 
Green 

Island 

No. 

Landfill and 

Trench No. Generator 

Container 

Identification 

Number 

Container 

Size and 

Weight Waste and Radionuclide Information 

17 218-W-3AE-T08 LBNL 

RTL0194 

Series (see 

Appendix C 

for individual 

container 

identification 

numbers) 

Sixty-three 

55-gal drums 

 

Drums range 

in weight 

from 200 lb to 

284 lb 

 Drums contain absorbents, plastic, and 

metal cans contaminated with tritium  

 The debris was accepted as low-level 

only waste, but later declared mixed 

waste by the generator 

 Curie content: 80-200 Ci tritium per 

drum at time of burial 

 Dose rate: <0.02 mrem/hr at contact at 

time of burial 

 Additional information is provided in 

the burial record(s) in Appendix C 

18 218-W-3AE-T05 TRW, Inc. 

6803-1 Series 

(see 

Appendix C 

for individual 

container 

identification 

numbers) 

Forty-three 

55-gal drums 

 

6,985 lb total 

weight 

(individual 

container 

weights are 

not recorded 

on burial 

records) 

 Drums contain natural uranium, 

depleted uranium, cloth, metal, paper 

and plastic debris, and silver 

 Containers designate as mixed waste 

due to the presence of silver 

 Curie content: 255 mCi U 

 Dose rate: 1.2 mR/hr at surface at time 

of burial 

 Additional information is provided in 

the burial record(s) in Appendix C 

19 218-W-3AE-T05 
Hanford 

PFP 

2345Z-87-

027S 

55-gal drum 

 

190 lb 

 Drum contains plastic, diatomaceous 

earth, and aluminum nitrate 

 Container designates as mixed waste 

due to the presence of aluminum 

nitrate (20 lb) 

 Curie content: <2 nCi Pu 

 Dose rate: 1 mR/hr at surface at time 

of burial 

 Additional information is provided in 

the burial record(s) in Appendix C 

20 218-W-3AE-T05 

Hanford 

300 

Area/340 

340-87-0246S 

340-87-0247S 

Two 55 gal 

drums 

 

250 lb 

300 lb 

 Drums contain plastic, lead, absorbent 

material, beryllium, and 

absorbed/neutralized hydrochloric acid 

 Drums are designated as mixed waste 

due to the presence of lead (>100 ppm 

total concentration) and beryllium 

(WT02) 

 Curie content: 5mCi MFP in each 

container  

 Dose rate: 0.5 mR/hr on contact at 

time of burial per container 

 Additional information is provided in 

the burial record(s) in Appendix C 

LBNL = Lawrence Berkeley National Laboratory 

MFP = mixed fission products 

PFP = Plutonium Finishing Plant 

ppm = parts per million 
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2.4 218-W-4C Landfill 

The 218-W-4C Landfill (Figure 2-4) started receiving waste in 1978 and stopped receiving waste in 2005. 

The landfill covers approximately 18.6 ha (46 ac) and contains RSW (some combustible) and test reactor 

fuel waste (DOE REG-0271, Low-Level Burial Grounds Fact Sheet). The largest portion of the 218-W-4C 

Landfill is located west and southwest of the Plutonium Finishing Plant. A smaller unused section 

(218-W-4C Annex) is located directly south of the plant, and north of 16th Street. The 218-W-4C Landfill 

contains LLW, RSW, and mixed waste. Fifteen trenches have been used for waste storage and/or disposal. 

Trenches 1, 4, 7, 20, 29, and the east end of Trench 24 contained RSW waste. Trenches NC, 14, 19, 23, 

28, 33, 48, 53, and 58 and the remainder of Trench 24 received LLW. In addition, some wastes in 

Trenches Naval Reactor Compartment Trench (NC), 14, and 58 currently are identified as containing 

mixed waste, as detailed in Table 2-4.  

The northernmost trench (Trench NC) contains a number of core barrels originating from the 

U.S. Department of the Navy. Trench 1 contains drums generated from mining the 216-Z-9 Crib and 

approximately 500 cans of ash received in the early 1980s. The ash was generated by the 232-Z Waste 

Incinerator Facility, which incinerated miscellaneous waste (e.g., rubber gloves, rags, paper, spent 

solvent, and cutting oils). 

2.5 218-W-5 Landfill 

In 1979, a large area adjacent to the northwest corner of the 200 West Area was annexed and designated 

the CWC (also known as the 218-W-5 Landfill) (Figure 2-5). The landfills stopped receiving waste in 

2004. The landfill is at the southwest corner of the intersection of 27th Street and Dayton Avenue. 

This landfill began receiving waste in 1985 and covers 38.5 ha (95 ac). Within the large annex, 38 ha 

(94 ac) currently are permitted as a LLW landfill. Original plans called for the area to contain 18 LLW 

trenches and 4 mixed waste trenches. The landfill was expanded by annexing land to the west and north 

and was designed to contain 56 trenches, all oriented east-west. Of these, only 11 LLW trenches were 

constructed and received waste.  

Trenches 31 and 34 are large rectangular excavations in the southwest corner of the 218-W-5 Landfill, 

currently operated as disposal units for mixed waste. They are out of the scope of this report, as both are 

RCRA TSD landfills. The trenches are constructed with polyethylene liners and leachate collection systems. 
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Figure 2-3. 218-W-3AE Landfill 
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Table 2-4. Green Island Container Summary for the 218-W-4C Landfill 

Green 

Island 

No. 

Landfill and 

Trench No. Generator 

Container 

Identification 

Number 

Container 

Size and 

Weight Waste and Radionuclide Information 

21 
218-W-4C-

T14 

Shipping 

Port 
8901-02-1 

17’ × 40’ – 

non 

containeriz

ed 

equipment 

 

1.8M lb 

 The waste is a non-containerized reactor 

pressure vessel containing lead shielding 

(8,000 lb) 

 Originally designated as mixed waste due to 

the presence of lead. However, the lead is 

used for its intended purpose as radiological 

shielding; therefore, this container is no 

longer designated as mixed waste  

 Curie content: 1.65E+04 Ci MFP at burial 

including Co-60, Ni-63, Fe-55, Ni-59 

 Dose rate: 6 mR/hr at contact at time of 

burial 

 Additional information is provided in the 

burial record(s) in Appendix D 

22 
218-W-4C-

T58 

Hanford 

300 

Area/324 

324-88-0010S 

Lead 

shielded 

box with 

carbon 

steel 11’6” 

× 5’1” × 

5’2” 

 Box contains rubber, mild steel, stainless 

steel, carbon steel, and lead (15,800 lb) 

 Originally designated as mixed waste due to 

the presence of lead; however, the lead is 

used for its intended purpose as radiological 

shielding (therefore, this container is no 

longer designated as mixed waste) 

 Curie content: 1,250 Ci Cs-137 at time of 

burial 

 Dose rate: 35,000 mR/hr contact dose rate 

at time of burial 

 Additional information is provided in the 

burial record(s) in Appendix D 

23 
218-W-4C-

TNC 
LBNL 

RTL- and 

RTH- Series 

(see 

Appendix D 

for individual 

container 

identification 

numbers) 

Nine 55-gal 

drums 

 

Twenty-

three 

150-gal 

Enduropaks 

 

Weight 

ranges 

from 264 lb 

to 613 lb 

 All containers hold pyrofoam, absorbents, 

plastic, and metal contaminated with tritium  

 The debris was accepted as LLW, but later 

declared mixed waste by the generator 

 Curie content: 1,000 Ci tritium per 

container at time of burial 

 Dose rate: <2 mrem/hr at contact at time of 

burial 

 Additional information is provided in the 

burial record(s) in Appendix D 

LBNL = Lawrence Berkeley National Laboratory 

LLW = low-level waste 

MFP = mixed fission products 

 

A small portion of Trench 22 is currently identified as containing mixed waste, as detailed in Table 2-5.  
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Table 2-5. Green Island Container Summary for the 218-W-5 Landfill 
Green 

Island 

No. 

Landfill and 

Trench No. Generator 

Container 

Identification 

Number 

Container 

Size and 

Weight Waste and Radionuclide Information 

24 218-W-5-T22 LBNL 

9002-02 Series 

(see Appendix 

E for 

individual 

container 

identification 

numbers) 

Twenty-

four 55 gal 

drums 

 

Weight 

ranges 

from 253 

lb to 

375 lb 

 All containers hold paper, tar, diatomite, 

silica gel, steel, and plastic 

 The debris was accepted as LLW, but later 

declared mixed waste by the generator. 

 Curie content: 800-1,000 Ci tritium per 

drum 

 Dose rate: 0.03 mrem/hr at contact at time of 

burial 

 Additional information is provided in the 

burial record(s) in Appendix E 

LBNL = Lawrence Berkeley National Laboratory 

LLW = low-level waste 
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Figure 2-4. 218-W-4C Landfill  
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Figure 2-5. 218-W-5 Landfill 
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3 Green Islands  

This chapter describes a reevalution of each of the Green Islands that were initially considered to be 

regulated under RCRA, This section provides the results of this evaluation and proposes the redesignation 

of several of the landfills and the regulatory rationale.  

3.1 Designation of Green Island Waste 

Mixed waste disposed after August 19, 1987, is subject to the RCRA TSD standards. Mixed waste 

disposed to the RCRA landfills after the effective date of regulation historically have been coded on 

RCRA Part A Permit application maps with the color green. These disposal locations have been referred 

to as “Green Islands.” Technically, “Green Islands” are subject to regulation as RCRA landfills. 

The area where waste was disposed is referred to as Green Islands. These unlined trenches of the landfills 

were originally designated as containing LLW. After burial, the waste was reclassified as mixed waste for 

the following reasons: 

 Certain waste that was disposed during a three-month period in 1987. The effective date of mixed waste 

regulation was changed from November 23, 1987 to August 19, 1987. The waste disposed during this 

period was deemed mixed waste by the U.S. Attorney General’s Office on September 24, 1996. 

 Mixed waste was disposed to unlined trenches in the landfills in 1988, 1989, and 1993. This practice 

was administratively discontinued on January 11, 1996, when DOE informed Ecology that mixed 

waste disposal would comply with all applicable requirements. 

 Certain Lawrence Berkeley National Laboratory (LBNL) waste was disposed as LLW in 1990, 1994, 

and 1995. Subsequent to burial, LBNL informed DOE that additional process knowledge resulted in a 

mixed waste designation.  

3.2 Redesignation of select Green Island Waste 

A review of burial records and associated container inventories was performed in an attempt to ensure 

that containers associated with Green Island waste are, in fact, regulated under RCRA. This review 

identified several containers of Green Island waste that will be redesignated as non-mixed, low-level only 

waste. These containers and the associated regulatory justification for redesignation are presented in 

Table G-1 in Appendix G. 

3.3 Green Island Waste Disposition 

As noted in Table G-1, seven waste containers associated with the Green Islands will have their status 

changed from mixed waste to LLW. DOE-RL will submit a letter to Ecology stating that the containers 

are no longer considered RCRA waste and will not be managed as such.  

For the remaining Green Island containers, the information in Table G-1 will be used to evaluate costs 

associated with continued RCRA monitoring versus full retrieval of the waste and storage in the CWC 

pending treatment and final disposal. A regulatory path forward for disposition of the Green Islands is 

provided in Section 3.4.  

Container inventory and burial coordinates were obtained from a review of burial records generated upon 

receipt of the waste at each of the five landfills. These records are provided in Appendices A through F. 
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3.4 Regulatory Path Forward 

In support for the revision of the Hanford Facility RCRA Permit (WA7890008967, Hanford Facility 

Resource Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the 

Treatment, Storage, and Disposal of Dangerous Waste), the current Part A Form for LLBGs will be 

changed to two Part A Forms: one will include the three operating trenches (Trenches 31 and 34 in 

200-W-5 and Trench 94 in 200-E-12B), and the other one will be for the Green Islands. The burial 

grounds and trenches will be considered part practice units. 

3.4.1 Regulatory Alternatives 

Two alternatives have been evaluated to address a regulatory path for closure or remediation of the mixed 

wastes placed in the unlined trenches of the LLBGs. Alternative A evaluated the ability to reclassify the 

mixed waste buried in the unlined trenches from TSD units to past-practice units via Article IV 

Section 19 of the TPA (Ecology et al., 1989a). This alternative would allow the mixed waste buried in the 

unlined trenches to be managed under the RCRA corrective action provisions in WAC 173-303-64620, 

“Requirements,” via an applicable or relevant and appropriate requirement (ARAR) in the 200-SW-2 OU 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) activity.  

3.4.1.1 Alternative B evaluated RCRA permitting the TSD units identified in the unlined trenches 
but deferring the closure and post-closure requirements to the past-practice remedial 
action for the 200-SW-2 OU as an ARAR in accordance with WAC 173-303-610(1)(e), 
“Closure and Post-Closure.”Alternative A: Corrective Action  

Under this alternative, DOE will obtain formal agreement with EPA and Ecology to unify corrective 

action of the LLBGs by addressing all mixed waste disposal under Article IV Section 19 of the TPA 

(Ecology et al., 1989a). This action would remove the existing designation, as TSD units, of the several 

limited LLBG segments where mixed wastes were disposed after August 19, 1987. All of the 

past-practice trenches, including these segments, would be governed under the corrective action 

provisions of the TPA (Ecology et al., 1989a). 

 Article 1, paragraph 2 of the TPA (Ecology et al., 1989a) states that Ecology is responsible for 

implementing RCRA at the Hanford Site and allows for Ecology and DOE to determine the best 

approach for dangerous waste management either through establishment of TSD units or past-practice 

units subject to corrective action. Section 5.2 of the TPA Action Plan (Ecology et al., 1989b, Hanford 

Federal Facility Agreement and Consent Order Action Plan) allows for the establishment of TSD 

units and past-practice units. 

 Section 7.4 of the TPA Action Plan (Ecology et al., 1989b) provides the process for corrective action 

of past-practice units. Corrective Action for the area of the LLBGs in which regulated waste was 

disposed post-August 19, 1987 would be processed in accordance with this section. 

 Section 7.5 of the TPA Action Plan (Ecology et al., 1989b), “Cleanup Requirements,” requires DOE 

to comply with identified ARARs during the cleanup or remediation activities. For the area of the 

LLBGs in which regulated waste was disposed post-August 19, 1987, the substantive requirements of 

the RCRA Corrective Action Program will be integrated under the CERCLA activity (i.e., 200-SW-2) 

OU CERCLA remedial investigation/feasibility study (RI/FS) process. 

 Hanford Facility Dangerous Waste Permit (WA7890008967), Condition II.Y.2 includes the allowance 

for corrective action to be addressed under other cleanup authorities or programs under the TPA 

(Ecology et al., 1989a), provided that alternative is protective of human health and the environment. 
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 Section 7.5 of the TPA Action Plan (Ecology et al., 1989b), “Cleanup Requirements,” requires DOE 

to comply with identified ARARs during the cleanup or remediation activities. For the area of the 

LLBGs in which regulated waste was disposed post-August 19, 1987, the substantive requirements of 

the RCRA Corrective Action Program will be integrated under the CERCLA activity (i.e., 200-SW-2) 

OU CERCLA RI/FS process. 

 Hanford Facility Dangerous Waste Permit (WA7890008967), Condition II.Y.2 includes the allowance 

for corrective action to be addressed under other cleanup authorities or programs under the TPA 

(Ecology et al., 1989a), provided that alternative is protective of human health and the environment. 

3.4.1.2 Implementation Path for Alternative A 

1. DOE would submit a formal letter to Ecology and EPA that in accordance with the TPA 

(Ecology et al., 1989a), DOE is requesting the subject LLBGs past-practice trenches, including all 

former TSD unit segments, be addressed as past-practice units under the corrective action 

requirements in accordance with Permit (WA7890008967) Condition II.Y.2. The corrective action 

would be accomplished via Section 7.4 of the TPA Action Plan (Ecology et al., 1989b) and would 

require the substantive requirements of the RCRA corrective action program in WAC 173-303-64620 

to be integrated under the CERCLA activity as an ARAR.  

2. Ecology and EPA would agree to the DOE request to address the subject LLBGs trenches and 

segments as past-practice units as a CERCLA remedial action using the substantive requirements of 

the RCRA corrective action program integrated as an ARAR.  

3. A TPA (Ecology et al., 1989a) change request would be prepared, submitted, and approved to modify 

Appendix B and Appendix C of the TPA Action Plan (Ecology et al., 1989b) to reclassify the 

respective LLBGs from TSD units to past-practice units.  

 Appendix B, Group Number D-2-9 (LLBG) would be revised by removing 218-E-10, 

218-W-3AE, 218-W-3A, and 218-W-4C as TSD units. Note that 218-W-5 and 218-E-12B would 

remain since they have current operating mixed waste unit trenches.  

 Appendix C would be revised by removing the “**” reference in the 200-SW-2 OU on waste unit 

names 218-E-10, 218-W-3AE, 218-W-3A, and 218-W-4C. The “**” reference for the 218-W-5 

and 218-E-12B would remain since Trench 94 is still an operating TSD unit. Additionally, the 

“**” on 218-W-4B would be removed from the 200-SW-2 OU listing. 218-W-4B was originally 

identified as a TSD unit based on a protective filing due to the uncertainty of the waste placed in 

the trenches. Since then, it has been determined that there were no mixed wastes placed in the 

trenches after the effective date of the mixed waste regulations, August 19, 1987. 

4. The LLBG RCRA Part A forms, or portions thereof, would be modified to eliminate the subject 

LLBGs as TSD units.  

5. The 200-SW-2 OU CERCLA RI/FS documentation would be updated to reflect the classifying the 

entire trench as past-practice.  

6. The substantive requirements of the RCRA corrective action program (WAC 173-303-64620) would 

continue to be used the 200-SW-2 OU CERCLA RI/FS process as an ARAR.  

3.4.1.3 Draft Language into the Permit and/or TPA to Implement 

No additional draft language is needed for the Hanford Facility Permit RCRA Permit (WA7890008967). 

No draft language is needed for the TPA (Ecology et al., 1989a). Current TPA (Ecology et al., 1989a) 

milestones for the 200-SW-2 OU are adequate. 
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3.4.2 Alternative B: Permit Deferral to Past Practice  

Continue to maintain the subject areas in the LLBGs in which regulated wastes were disposed 

post-August 19, 1987 as a TSD unit under the RCRA. Closure/post-closure plans would be developed and 

incorporated into the reissued Hanford Facility Dangerous Waste Permit (WA7890008967). Since the 

subject trench segments as TSD units are small as compared with the entire trench past-practice units, 

the closure/post-closure plans for the trench segments TSD units would defer to the past-practice remedial 

action for the 200-SW-2 OU past-practice trenches using WAC 173-303-610(1)(e) as a basis for 

implementation. The substantive portions of the RCRA closure and post-closure activities would be 

included as ARARs, including substantive RCRA final status landfill closure and post-closure 

requirements, and would be included in the 200-SW-2 OU remedial action documentation.  

3.4.2.1 Regulatory Basis 

Because waste disposed post-August 19, 1987, is of limited extent and dispersed within areas of 

past-practice disposal, alternative closure and post-closure requirements may be applied in accordance 

with WAC 173-303-610(1)(e). Deferral by the closure and post-closure plans to the 200-SW-2 OU 

CERCLA remedial action documentation would be consistent with WAC 173-303-610(3)(a)(ix) and 

WAC 173-303-610(8)(b)(iv). Regulatory citations are provided in the following bullets. 

 WAC 173-303-610(1)(e), Applicability, states in part; “(e) Except for subsection (2)(a) of this 

section, the director may, in an enforceable document, replace all or part of the requirements of this 

section and the unit-specific requirements referenced in subsection (2)(b) of this section with 

alternative requirements when he or she determines:  

 A dangerous waste unit is situated among other solid waste management units or areas of 

concern, a release has occurred, and both the dangerous waste unit and one or more of the solid 

waste management units or areas of concern are likely to have contributed to the release; and  

 It is not necessary to apply the requirements of this section (or the unit-specific requirements 

referenced in subsection (2)(b) of this section) because the alternative requirements will protect 

human health and the environment.” 

 WAC 173-303-610(3)(a)(ix), Closure of Plan; Amendment of Plan, states in part; “(ix) For facilities 

where the director has applied alternative requirements under subsection (1) (e) of this section, 

WAC 173-303-645 (1)(e), or 173-303-620 (8)(d), the closure plan must include either the alternative 

requirements or a reference to the enforceable document that contains the alternative requirements.” 

 WAC 173-303-610(8)(b)(iv), Post-closure Plan; Amendment of Plan, states in part; “(iv) And, for 

facilities where the director has applied alternative requirements under subsection (1) (e) of this 

section, WAC 173-303-645 (1)(e) or 173-303-620 (8)(d), the post-closure plan must include either the 

alternative requirements or a reference to the enforceable document that contains the alternative 

requirements.” 

 The TPA Action Plan (Ecology et al., 1989b) acknowledges the fact that minor TSD units may be 

part of the larger past-practice OU. Section 5.4 “Management of Past-Practice Units” of the TPA 

Action Plan (Ecology et al., 1989b) states in part, “If an operable unit consists primarily of 

past-practice units (i.e., no TSD units or relatively insignificant TSD units), CERCLA authority will 

generally be used for those past-practice units.” The subject areas of the LLBGs that mixed waste was 

disposed of post-August 19, 1987 are insignificant to the total area of the past-practice units. 
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3.4.2.2 Implementation Path for Alternative B 

1. Closure and post-closure plans would be developed and would specifically defer to the 200-SW-2 OU 

CERCLA remedy as alternative requirements in accordance with WAC 173-303-610(1)(e). 

2. The Hanford Facility RCRA Permit (WA7890008967), Part V and Part VI would be modified to add 

the closure/post-closure plans for these TSD units incorporating the deferral under 

WAC 173-303-610(1)(e) to the 200-SW-2 OU remedial action documentation. 

3. The 200-SW-2 OU RI/FS documentation would be updated to reflect this closure approach for the 

TSD unit trench segments. 

4. The substantive requirements of the RCRA landfill closure, WAC 173-303-610 and 

WAC 173-303-665(6), “Landfills,” would be integrated in the 200-SW-2 OU CERCLA remedial 

action process as an ARAR. 

3.4.2.3 Draft Language into the Permit and/or TPA to Implement 

No additional draft language is needed for the Hanford Facility Permit RCRA Permit (WA7890008967). 

No draft language is needed for the TPA (Ecology et al., 1989a). Current TPA (Ecology et al., 1989a) 

milestones for the 200-SW-2 OU are adequate. 

3.4.3 Recommended Alternative 

Although both alternatives provide legitimate and defensible regulatory paths, Alternative B is 

recommended for implementation based on the higher probability of Ecology’s acceptance of the approach.  
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9444.1991(02) 
 
LEAD SHIELDING FOR RADIOACTIVE WASTE IS A RCRA SOLID WASTE 
 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 
4-30-91 
 
Gaynor Dawson 
Vice President 
ICF Kaiser Engineers 
601 Williams Blvd., 4th Floor 
Richland, WA 
 
Dear Mr. Dawson: 
 
I am writing to respond to your August 17, 1990 letter requesting 
clarification of the circumstances under which lead shielding for 
radioactive waste is a solid waste under RCRA.  In your letter, you 
refer to the June 26, 1987 correspondence between the  Director of the 
office of Solid Waste,  Marcia Williams, and Terry Husseman, Chair of 
the Northwest Interstate Compact Committee, which states in part: "... 
lead  whose primary use is shielding in low-level waste disposal 
operations is not subject to  Federal  hazardous waste  regulations  
when placed on the land as part of its normal commercial use."  This 
policy is unchanged. 
 
Most recently, this policy was echoed in the October 4, 1989 Agency 
guidance to NRC licensees, "Guidance on the Definition and 
Identification of Commercial Mixed Low-level Radioactive and Hazardous 
waste and Answers to Anticipated Questions."  In question 6, on page 4 
of the guidance, the issue is raised: "Are lead containers whose 
primary use is for shielding in disposal operations, hazardous waste 
under RCRA?"  The first paragraph of the response follows: 
 
     No.  While lead containers and lead container liners may exhibit  
     the hazardous characteristic for lead, those containers whose 
     primary use is for shielding in low-level waste disposal  
     operations are not considered hazardous wastes and thus, are not 
     subject to the hazardous waste rules.  These same containers and 
     liners if disposed of or discarded would be considered wastes and 
     if they exhibit the hazardous characteristic, would be subject to  
     the hazardous waste rules. 
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In summary, your statement that  "... lead containers or container 
liners [are] not solid wastes when the radioactive waste [is] disposed 
because the lead shielding continue[s] to fulfill this intended use as 
shielding, is a correct interpretation of Agency policy.  While the 
lead shielding is not a solid waste, we recommend that it be  
macroencapsulated prior to disposal in or on the land to prevent the  
shielding from leaching.  When this is done, the environment will be 
protected from radiation by the lead shielding, and from the leaching 
of lead by the macroencapsulation of the entire waste package.  Please 
note that this macroencapsulation is not required by the land disposal 
restrictions, but represents best management practice.  Of course, if 
the shielding is no longer serving its intended use as a commercial 
product and is discarded, and exhibits a characteristic, it is a solid 
waste and must meet all Subtitle C requirements, including 
macroencapsulation before being placed in or on the ground. 
 
Your letter asks several questions regarding lead shielding, some of 
which were discussed over the phone with Rod Larang of your staff.   
The first question asks if lead shielding for radioactive wastes is  a  
solid waste when  it is disposed under certain conditions. 
 
The first condition is when the shielding is part of an object being 
disposed, and while necessary for radiation protection during waste 
handling prior to its disposal in or on the land, is not necessary for 
radiation protection after the object has been placed in or on the 
land.  Since the shielding is not necessary for  radiation protection 
once the object has been disposed, it becomes a solid waste upon 
disposal, and therefore must meet all applicable treatment standards. 
 
The second condition concerns lead shielding that is part of a disposed 
waste package and is necessary for radiation protection after the 
object has been buried.  Here, the lead shielding is fulfilling its 
intended use as a commercial product, and is not considered a solid 
waste. 
 
The third condition involves the introduction of shielding during the 
packaging of radioactive waste in preparation for its disposal.  As the 
lead shielding is necessary only during waste handling in this example, 
once the shielding is disposed, it becomes a solid waste. 
 
The fourth condition concerns the introduction of shielding during the 
packaging of the radioactive waste for disposal; the shielding being 
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necessary for radiation protection after the waste package has been 
buried.  Here the shielding is not a solid waste as long as it is 
fulfilling its intended use as a commercial 'Product. 
 
Question two reads, "If lead shielding is a solid waste when  placed 
for disposal, it is subject to 40 CFR 268 waste treatment standards 
 (i.e., encapsulation for DOOS waste lead shielding), 
or are these standards inapplicable because the shielding 
is not a solid waste until disposal is completed?"  As indicated above, 
if the lead shielding itself is discarded and is no longer fulfilling 
its intended use as a commercial product, it is a solid waste, and is 
subject to all applicable treatment standards. 
 
Question three describes a situation where a waste package with 
nonencapsulated shielding disposed in the past is retrieved in the 
future in order to treat the waste.  In this case, as long as the  
shielding is fulfilling its intended use, it is not a solid waste.  
Once the shielding is discarded, however, the shielding becomes a solid 
waste, as it would no longer be serving the function for which it was 
intended.  As the land disposal restrictions apply prospectively, it is 
important to know when the shielding was discarded.  If it was 
discarded before the applicable effective land disposal restrictions 
date for the RCRA hazardous waste, the land disposal restrictions would 
not apply until it was dug up. 
 
Question four in your letter provides two more examples of the use of 
lead shielding: radioactive materials passing through a lead pipe, and 
nonradioactive materials being protected from a radioactive environment 
by lead.   To respond to the subparts of question four, first, the 
abandonment of buried lead-lined piping which transported radioactive 
materials and the radioactively contaminated lead-shielded phone cable 
constitutes disposal of a solid waste.  See 40 CFR  261.2 for the 
definition of solid waste.  This lead would be subject to treatment 
standards under the Land Disposal Restrictions program.  Lead 
contaminated with radioactivity must be macroencapsulated before 
disposal (55 FR 22628).  The piping and cables are wastes once 
abandoned; redisposing the waste elsewhere would not affect its status 
as a solid waste.  Again, because the land disposal restrictions apply 
prospectively, if the material was abandoned before the land disposal 
restrictions effective date for the hazardous waste(s), the land ban 
would rot apply unless the material was dug up.  Liability for the 
improper disposal of hazardous waste would occur immediately upon such 
disposal.  Violations of the land disposal prohibitions may result in 
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the issuance of an order assessing a civil penalty for any past or 
current violation, requiring compliance immediately or within a 
specified time period, or both.  (RCRA section 3008 (a)(1)).  To 
reiterate, HSWA requires hazardous wastes to meet promulgated treatment 
standards prior to land disposal.  Failure to meet these standards is 
a violation of HSWA. 
 
Question 5 of your letter asks if, under Section 6001 of RCRA, federal 
agencies are immune from regulation by authorized states.  Section 6001 
of RCRA spells out clearly that any part of the Federal government 
engaging in waste disposal operations is subject to all federal, state, 
interstate, and local requirements.  Moreover, Executive Order 12088 
states that the Federal government will comply  with all environmental 
statutes and regulations, including the environmental statutes and 
regulations of authorized states.  Thus, under Section 6001 of RCRA, 
Federal agencies are not immune from  regulation by authorized states. 
 
We hope that this letter answers your concerns regarding the  
circumstances under which lead shielding for radioactive wastes is or 
is not a solid waste under RCRA.  If you have further questions on this 
matter, please contact me. 
 
Sincerely, 
 
Richard Kinch, Chief 
Waste Treatment Branch 
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9441.1992(12) 
 
RCRA/Superfund/OUST Hotline Monthly Report Question 
 
May 1992 
 
1.   Lead Used as Shielding In Low-Level Radioactive Waste 
     Disposal 
 
     A generator of low-level radioactive waste places the 
     waste in lead or lead-lined containers. These containers, 
     used to dispose of radioactive waste, also serve as 
     shielding. Would the containers, once disposed of in a 
     landfill, be regulated as a mixed waste under both RCRA 
     (because the containers exhibit toxicity characteristics 
     for lead) and the Atomic Energy Act (because they contain 
     radioactive waste)?  
 
No, the containers or container liners would not be regulated as a 
mixed waste if their primary use is for shielding in disposal 
operations. Because the containers would be fulfilling their 
intended use and thus would not be considered discarded under RCRA, 
they do not meet the definition of a solid waste (40 CFR 
§261.2(c)(1)(ii)). Since the containers would not meet the 
definition of solid waste, they would not meet the definition of 
hazardous waste. A 1987 internal Agency memorandum states, "[i]n 
this instance, containers or liners may be analogous to commercial 
chemical products (e.g., pesticides) where as a product, their 
normal use is placement on the land. Therefore, lead whose primary 
use is shielding in low-level waste disposal operations is not 
subject to Federal hazardous waste regulations when placed on the 
land as part of its normal commercial use. In this example, the 
containers are not subject to RCRA and are not regulated as mixed 
waste. 
 
The radioactive waste would, however, be subject to any applicable 
Atomic Energy Act regulations. 
 
EPA notes, however, that "...lead containers and liners may be 
equally hazardous to human health and the environment when placed 
in the ground independent of [the] legal classification as a waste 
or container. Therefore, EPA recommends that all lead containers 
and lead liners be managed in an environmentally safe manner (e.g., 
managed in a permitted hazardous waste facility or treated such 
that it no longer exhibits its characteristic)" (OSWER Directive 
9432.00-2; October 4, 1989). 
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Position Paper on the Use of Lead Shielding for the  

Disposal of Low Level Waste at the Nevada Test Site 
 

 
The U.S. Department of Energy, National Nuclear Security Administration/Nevada Site Office 
(NNSA/NSO) adopted a Position on the Use of Lead Shielding for the Disposal of Low-Level 
Radioactive Waste at the Nevada Test Site (NTS)1 justifying the use of lead lined containers and 
bulk lead shielding for disposal of Low Level Radioactive Waste (LLRW) at NTS.  The position 
is based on numerous United States Environmental Protection Agency (EPA) letters from the 
Office of Solid Waste and Emergency Response (e.g. OSWER Directives) stating lead that 
provides shielding in disposal operations are not solid wastes.2  Revision 1 specifically excluded 
the use of radioactively contaminated lead as shielding.  This position was documented in Issue 6 
of the “Position Paper on the Proper Characterization and Disposal of Sealed Radioactive 
Sources”, June 1996.  The prohibition on the use of radioactively contaminated lead was based on 
consistency with practices at a commercial disposal facility.  The acceptance of the June 1996 
position paper on the proper characterization and disposal of sealed radioactive sources was 
documented in the August 7, 1996 letter from Runore C. Wycoff to distribution.  The letter stated, 
“Based on the above reasoning and with the State of Nevada concurrence, the use of lead for 
shielding in containers for the disposal of LLRW should be an acceptable practice provided that 
standard packaging would not reduce the exposure rate to less than 0.005 rem/hr at 30 centimeters 
and shielding is necessary for radiation protection.  The lead being used for shielding cannot be 
radioactively contaminated when introduced.  The addition of lead shielding to LLRW where 
additional radiation protection is not required is prohibited by RCRA”.  
 
The justification for the use of lead shielding was based on EPA’s position on the use of lead-
lined containers, documented, most notably in OSWER Directive 9432.00-23.  The subject 
guidance addresses the issue of identifying if lead container liners whose primary use is for 
shielding in disposal operations are hazardous waste under RCRA.  The directive stated that 
while lead container liners may exhibit the hazardous characteristic for lead, those containers 
whose primary use is for shielding in low-level waste disposal operations are not considered solid 
waste and thus, not subject to the hazardous waste rules. 
 
The position paper determined that bulk lead introduced into LLRW packages was also not 
considered a hazardous waste under RCRA as long as the lead was necessary for radiation 
protection during disposal operations and it was not radioactively contaminated when introduced. 
 
Generators who use the NTS for disposal of LLRW have requested to use radioactively 
contaminated lead shielding in lieu of radioactively uncontaminated or virgin lead shielding in the 
disposal packages.  The use of radioactively contaminated lead shielding provides U.S. 
Department of Energy (DOE) generators waste minimization opportunities as opposed to 
procuring virgin lead.  In 2001, the United States DOE Oak Ridge National Laboratory prepared 
                                                      
1 NNSA/NSO, Position on the Use of Lead Shielding for the Disposal of Low-Level Radioactive Waste at 
the Nevada Test Site, Revision 1, August 2001 
2  EPA OSWER Letter from Richard Kinch to Gaynor Dawson, “Lead Shielding For Radioactive Waste Is 
A RCRA Solid Waste”, April 30, 1991, RPPC Number 9444.1991(02), Faxback Number 13468, EPA 
Publication Number Not Applicable; and EPA OSWER Letter from Marcia Williams to Terry Husseman, 
“Treatment And Disposal Methods For Low-Level Wastes That Contain Uncontaminated Or Radioactive 
Lead “, June 26, 1987, RPPC Number 9441.1987(52), Faxback Number 12956, EPA Publication Number  
Not applicable; 
3 EPA OSWER , Memorandum from Jonathan Z. Cannon and Robert Bernero to all All  NRC Licensees, 
“Joint EPA/NRC Guidance on the Definition and Identification of Commercial Mixed Low-Level 
Radioactive and Hazardous Waste,” Directive No. 9432-00-2, October 4, 1989; 
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a paper titled Supplemental Release Limits for the Directed Reuse of Lead in Shielding Products 
(ORNL/TM-2001/36).  The paper included life cycle costs analysis for the use of residual 
contaminated lead in shielding versus the disposal of the material demonstrating the cost savings 
and waste minimization opportunities by using residually contaminated lead as shielding in 
storage disposal containers.  
 

“The cost comparison of alternatives uses as a baseline the burial of 400 tons annually of 
contaminated Pb as mixed waste (MW Burial).  The value of 400 tons is chosen because 
it represents the amount of Pb that may be processed annually for directed re-use in 
radiation shields, the single other alternative considered. Four cost elements—
characterization/survey/sorting, packaging, transportation, and disposal—are common to 
both alternatives.  Costs for packaging in strong, tight containers are the same ($69K) in 
both alternatives, since the number of SeaLand containers required is the same in either 
case.  Transportation costs are also considered to be essentially equivalent (at $25K), 
since the scrap lead must move from various DOE sites around the continental United 
States to a fairly central location for either recycling or burial.  More extensive 
characterization, survey and sorting requirements for burial as mixed waste result in 
higher cost ($186K), compared with the re-use alternative ($6K).  A significant 
difference is also noted in disposal costs for the two alternatives: burial as mixed waste at 
the EnviroCare disposal facility costs are estimated at $3.00/lb, for a resulting total burial 
cost of $2,400K – almost twice as expensive as encapsulation of the lead as shielding for 
an estimated $1.60/lb and a total cost of $1,280K.  A cost saving is present in the re-use 
option as an approximately $800K credit against the price of commercial lead which does 
not have to be purchased for the construction of radiation shields.  The cost comparison, 
detailed in Attachment 1 (provided by NMR for this analysis), shows that burial of 
contaminated Pb as mixed waste would cost the DOE approximately $2.7M annually, 
compared with an annual cost of $0.6M for re-use as encapsulated radiation shields. 
Directed re-use of the Pb in radiation shields therefore represents a $2.1M annual cost 
savings for the DOE.”4

 
Based on the above reasoning, and with the State of Nevada concurrence, the use of lead for 
shielding in containers for the disposal of LLW should be an acceptable practice provided the 
shielding is necessary for radiation protection.  The use of contaminated lead shielding would be 
acceptable under the following conditions: 
 

1. Documentation demonstrating that standard packaging without lead shielding would 
not reduce the exposure rate to less than 0.005 rem/hr at 30 centimeters and the 
shielding is necessary for radiation protection must be maintained. 

 
2. Documentation demonstrating that the amount of lead used for shielding is not 

excessive for each specific container of LLRW.  The documentation shall include 
calculations demonstrating the amount of lead (thickness/quantity) in the container is 
not excessive by justifying the quantity of lead required in each given container, or 
on a container-by-container basis. Justification for using the appropriate amount of 
lead shielding can be demonstrated by a detailed dose rate survey that shows the 
shielded dose rate exceeds 0.005 rem/hr at 30 cm from the waste package. 

 
 
   
 
                                                      
4 DOE ORNL Supplemental Release Limits for the Directed Reuse of Lead in Shielding Products by the 
Department of Energy, ORNL/TM-2001/36, Section 3.5, p. 13, August 2001. 
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Table G-1. Summary of Green Island Contents and Key Background Information 

Green 

Island 

No. 

Landfill and Trench 

No. Generator 

Container 

Identification 

Number Container Size and Weight Waste Information Radiological Data Dangerous Waste Component 

Burial 

Coordinates  

01 218-E-10-T09 
Hanford 

PUREX/202A 

202A-87-0211S (202A-

WHC-87-1) 

Standard concrete burial box  

 

22’ 7” × 11’ 8” × 10’  

 

76,000 lb 

 Paper products, plastic, cloth, stainless steel, 

other metal, and lead 

 Container designates as mixed waste due to 240 

lb of lead (>100 ppm total concentration) 

 Additional information is provided in the burial 

record(s) in Appendix A 

C
u
ri

es
 

37 Ci Sr-90 

37.5 Ci Cs-137 

Other MFP 

150 Ci total 

Lead 240 lb 

Unknown 

D
o
se

 R
at

e 

90 mR/hr on contact at time 

of burial 

02 218-E-10-T09 
Hanford B 

Plant/221B 

221B-87-0100S (221B-

WHC-87-2) 

Standard concrete burial box  

 

22’ 7” × 11’ 8” × 10’  

 

68,000 lb 

 Contains paper products, plastic, cloth, stainless 

steel, other metal, and lead 

 Container originally designated as mixed waste 

due to lead; re-designated due to small quantity 

(4.8 lb) of lead (<100 ppm) 

 Additional information is provided in the burial 

record(s) in Appendix A 

C
u
ri

es
 

1,000 Ci MFP total 

Lead 4.8 lb Beginning: 

N 45676  

W 55725 

 

Ending: 

N 45636  

W 55725 

D
o
se

 R
at

e 

10 mR/hr on contact at time 

of burial 

03 218-E-10-T09 
Hanford 

PUREX/202A 

202A-87-0232S (202A-

WHC-87-2) 

Standard concrete burial box  

 

22’ 7” × 11’ 8” × 10’  

 

77,500 lb 

 Contains stainless steel, concrete debris, other 

metal, and lead 

 Container designates as mixed waste due to a 270 

lb lead (>100 ppm total concentration) 

counterweight 

 Additional information is provided in the burial 

record(s) in Appendix A 

C
u
ri

es
 

22.5 Ci Sr-90 

22.5 Ci Cs-137 

other MFP 

90 Ci total 

Lead 270 lb Beginning: 

N 45636  

W 55725 

 

Ending: 

N 45587  

W 55725 

D
o
se

 R
at

e 

12 mR/hr on contact at time 

of burial 

04 218-E-10-T09 
Hanford B 

Plant/221B 

221B-87-0118S (221B-

WHC-87-3) 

Standard concrete burial box  

 

22’ 7” × 11’ 8” × 10’  

 

68,000 lb 

 Contains paper, plastic, cloth, wood, concrete, 

asbestos, stainless steel, other metal, and lead 

 Container originally designated as mixed waste 

due to lead; re-designated due to small quantity 

(2.2 lb) of lead (<100 ppm) 

 Additional information is provided in the burial 

record(s) in Appendix A 

C
u
ri

es
 

3,750 Ci Sr-90 

3,750 Ci Cs-137 

other MFP 

15,000 Ci total 

Lead 2.2 lb 

Asbestos 2.2 lb 

Beginning: 

N 45587  

W 55725 

 

Ending: 

N 45557  

W 55725 

D
o
se

 R
at

e 

3,000 mR/hr at 10 ft at time 

of burial 

05 218-E-10-T09 
Hanford B 

Plant/221B 

221B-87-0133S (221B-

WHC-87-4) 

Standard concrete burial box 

 

22’ 7” × 11’ 8” × 10’ 

 

80,000 lb 

 Contains paper, plastic, cloth, stainless steel, 

other metal, and lead 

 Container designates as mixed waste due to 40 lb 

lead wool and wiring (>100 ppm total 

concentration) 

 Additional information is provided in the burial 

record(s) in Appendix A 

C
u
ri

es
 5 Ci Sr-90 

5 Ci Cs-137 

Other MFP 

>20 Ci total 

Lead 40 lb Beginning: 

N 45514  

W 55725 

 

Ending: 

N 45539  

W 55725 D
o
se

 R
at

e 

>5 R/hr at contact at time of 

burial 
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Green 

Island 

No. 

Landfill and Trench 

No. Generator 

Container 

Identification 

Number Container Size and Weight Waste Information Radiological Data Dangerous Waste Component 

Burial 

Coordinates  

06 218-E-10-T09 

Hanford B 

Plant/225B 

(WESF)/271B 

Support Bldg 

271B-91-000289 

Burial box made of plastic and 

fiberboard placed in trench and 

grouted 

 

19’8” × 7’ 8” × 10’ 8” 

 

148,000 lb including added grout 

 HEPA filters, rags, paper, plywood, plastic, 

rubber, grout, and stainless steel 

 Originally designated as mixed waste due to the 

presence of Di-octyl Phthalate (CAS# 117-84-0) 

as a Washington state carcinogen. The regulatory 

status of this chemical has changed since the 

carcinogenic criteria was removed from WAC 

173-303 and is now regulated as a toxic 

constituent (Toxic B). The weight percent of this 

constituent (6.53 kg [0.0097 wt%]) falls below 

regulatory levels as a Washington State toxic and 

therefore no longer designates as mixed waste.  

 Additional information is provided in the burial 

record(s) in Appendix A 

C
u
ri

es
 204 Ci Cs-137 

333 Ci Sr-90 

537 Ci total 

Di-octyl phthalate 6.53 kg Beginning: 

N 45145  

W 55725 

 

Ending: 

N 45180  

W 55725 

D
o
se

 R
at

e 

5 R/hr at 1 m (3.28 ft) 

07 218-E-10-T09 

Hanford B 

Plant/225B 

(WESF)/271B 

Support Bldg 

271B-91-000290 

Burial box made of plastic and 

fiberboard placed in trench and 

grouted 

 

19’8” × 7’ 8” × 10’ 8” 

 

148,000 lb including added grout 

 HEPA filters, rags, paper, plywood, plastic, 

rubber, grout, and stainless steel. 

 Originally designated as mixed waste due to the 

presence of Di-octyl Phthalate (CAS# 117-84-0) 

as a Washington state carcinogen. The regulatory 

status of this chemical has changed since the 

carcinogenic criteria was removed from WAC 

173-303 and is now regulated as a toxic 

constituent (Toxic B). The weight percent of this 

constituent (6.53 kg [0.0097 wt%]) falls below 

regulatory levels as a Washington State toxic and 

therefore no longer designates as mixed waste.  

 Additional information is provided in the burial 

record(s) in Appendix A 

 

C
u
ri

es
 

152 Ci Cs-137 

248 Ci Sr-90 

400 Ci total 

Di-octyl phthalate 6.53 kg Beginning: 

N 45105  

W 55725 

 

Ending: 

N 45140  

W 55725 

D
o
se

 R
at

e 

<3 R/hr at 1 meter 

08 218-W-3A-TS6 
Bettis Atomic 

Power Lab 

BETTS-MIN-87-1 

(6511-4) 

Metal box 

 

10’4” × 5’ 4” × 5’ 9” 

 

9,755 lb 

 Dry coolant pump, filters, metal tubing, asbestos, 

vent screens, fission chambers, wood bracing, 

and uncontaminated lead (730 lb) as shielding. 

 Originally designated as mixed waste due to the 

presence of lead. However, the lead is used for its 

intended purpose as radiological shielding; 

therefore, this container is no longer designated 

as mixed waste.  

 Additional information is provided in the burial 

record(s) in Appendix B 

C
u
ri

es
 

Co-60 

Fe-55 

Mn-54 

Co-58 

N-163 

C-14 

U-235 

1.56E-02 Ci total 

U235 1.23 g 

Lead 730 lb 

Asbestos 15.5% of total noncombustible 

material volume 

Beginning: 

N 44140  

W 77854 

 

Ending: 

N 44140  

W 77860 

D
o
se

 R
at

e 

45 mR/hr on contact at time 

of burial 

09 218-W-3A-TS6 
Hanford 300 

Area/340 

340-87-0199S 

(340-PNL-87-3) 

Five 55-gal Drums 

 

 Each of the 5 containers holds conwed pads, iron, 

galvanized sheet, paper/cardboard, and sorbed 

C
u
ri

es
 

MFP 5 mCi 

Toluene 675 kg Total Beginning: 

N 44140  
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Green 

Island 

No. 

Landfill and Trench 

No. Generator 

Container 

Identification 

Number Container Size and Weight Waste Information Radiological Data Dangerous Waste Component 

Burial 

Coordinates  

1,500 lb total weight (individual 

container weights are not 

recorded on burial records) 

liquid 

 Containers are designated as mixed waste due to 

the presence of toluene  

 Additional information is provided in the burial 

record(s) in Appendix B 

D
o
se

 R
at

e 

1 mR/hr on contact at time of 

burial 

W 77832 

 

Ending: 

N 44140  

W 77828 

10 218-W-3A-TS6 Hanford 1608D 1608D-87-0004S 

Fifteen 90-gal Fiberglass Drums 

 

15,000 lb total weight 

(individual container weights are 

not recorded on burial records) 

 Each of the 15 drums contains sludge 

contaminated with heavy metals, absorbent, and 

plastic 

 Containers are designated as mixed waste due to 

the presence of heavy metals, including barium, 

cadmium, chromium, lead, mercury, and silver 

 Additional information is provided in the burial 

record(s) in Appendix B 

 

C
u
ri

es
 

Co-60 

Cs-137 

Eu-152 

Eu-154 

Eu-155 

33.7 mCi total 

Barium 15 lb 

Cadmium <0.5 lb 

Chromium 6 lb 

Lead 16.5 lb 

Mercury 1.5 lb 

Silver 3.8 lb 

Beginning: 

N 44140  

W 77824 

 

Ending: 

N 44140  

W 77812 

D
o
se

 R
at

e 

30 mR/hr on contact at time 

of burial 

11 218-W-3A-TS6 
Hanford 300 

Area/340 

340-87-0222S 340-87-

0223S 340-87-0224S 

Three 55-gal Drums 

 

357 lb 

297 lb 

71 lb 

 Each of the 3 drums contains absorbent, glass, 

and sorbed liquids  

 Containers are designated as mixed waste due to 

the presence of dioxane and naphthalene (340-

87-0222S), toluene (340-87-0223S), and 

hydraulic oil (340-87-0224S) 

 Additional information is provided in the burial 

record(s) in Appendix B 

C
u
ri

es
 Co-60, Cesium, Uranium, 

Radium 

each container has MFP 0.5 

mCi 

Dioxane, Naphthalene 135 kg 

Toluene 135 kg 

Hydraulic oil 5 kg 

 

Beginning: 

N 44140  

W 77688 

 

Ending: 

N 44140  

W 77686 

D
o
se

 R
at

e 

0.5 mR/hr at contact at time 

of burial 

12 218-W-3A-TS6 Hanford 1608H 1608H-87-0004S 

Nineteen 90-gal Fiberglass 

Drums 

 

19,000 lb total weight 

(individual container weights are 

not recorded on burial records) 

 Each of the 19 drums contains sludge 

contaminated with heavy metals, absorbent, and 

plastic 

 Containers are designated as mixed waste due to 

the presence of heavy metals, including barium, 

cadmium, chromium, lead, mercury, and silver 

 Additional information is provided in the burial 

record(s) in Appendix B 

C
u
ri

es
 

Co-60 

Cs-137 

Eu-152 

Eu-154 

Eu-155 

4.40E-02 Ci Total 

Barium 20 lb 

Cadmium <0.8 lb 

Chromium 8.0 lb 

Lead 22.0 lb 

Mercury 2.0 lb 

Silver 5.0 lb 

Beginning: 

N 44140  

W 77588 

 

Ending: 

N 44140  

W 77618 

D
o
se

 R
at

e 

20 mR/hr on contact at time 

of burial 

13 218-W-3A-TS6 Hanford PFP 2345Z-87-0026S 

55-gal Drum 

 

90 lb 

 Paper, plastic, metal, and amalgamated mercury 

contained in commercial spill kit 

 Container is designated as mixed waste due to 

the presence of mercury (1 lb) 

 Additional information is provided in the burial 

record(s) in Appendix B 

C
u
ri

es
 

MFP 1 m (3.28 ft) Ci total 

Amalgamated Mercury 1 lb Beginning: 

N 44140  

W 77778 

 

Ending: 

N 44140  

W 77768 

D
o
se

 R
at

e 

<1 mR/hr on contact at time 

of burial 
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Green 

Island 

No. 

Landfill and Trench 

No. Generator 

Container 

Identification 

Number Container Size and Weight Waste Information Radiological Data Dangerous Waste Component 

Burial 

Coordinates  

14 218-W-3A-TS6 Hanford 222-S 

222-86-13 

222-86-14 

222-86-16 

222-86-17 

222-86-23 

222-86-24 

222-86-25 

222-86-26 

222-86-27 

222-86-28 

222-86-32 

222-86-33 

Twelve 55-gal Drums 

 

Drums range in weight from 180 

lb to 264 lb 

 

 Each container holds plastic, conwed pads, and 

sorbed liquid organics, including acetonitrile, 

xylene, and miscellaneous organics 

 Containers are designated as mixed waste due to 

the presence of sorbed organic liquids 

 Additional information is provided in the burial 

record(s) in Appendix B 

C
u
ri

es
 

MFP 1.0E-07 per container 

All data is total for all drums: 

Acetonitrile 56.34 kg 

Xylene 214.86 kg 

Methanol 23.82 kg 

Ethanol 0.83 kg 

Toluene 2.42 kg 

Dibutyl-n, n-diethyl carbamyl phosphate 

0.83 kg 

Tributyl phosphate 1.33 kg 

Normal paraffin hydrocarbon 2.37 kg 

Trioctylphosphineoxide in cyclohexane 

1.87 kg 

Aliquat-336 0.81 kg 

N-butyl acetate 2.36 kg 

Cyclohexanone 4.34 kg 

Isopropyl alcohol 1.04 kg 

Ethanol amine 1.04 kg 

Beginning: 

N 44140  

W 77778 

 

Ending: 

N 44140  

W 77768 

D
o
se

 R
at

e 

0.1 to 3 mR/hr at time of 

burial 

15 218-W-3A-TS6 
Hanford 300 

Area/340 

340-87-0236S 

340-87-0237S 

340-87-0238S 

340-87-0239S 

340-87-0240S 

340-87-0241S 

340-87-0242S 

340-87-0243S 

Eight 55-gal Drums 

 

Drums range in weight from 325 

lb to 1,000 lb 

 Drums -236S and -237S contain plastic, assorted 

metal, and lead; all other drums contain glass, 

conwed pads, and sorbed liquid  

 Drums are designated as mixed waste due to the 

presence of lead (>100 ppm total concentration) 

and sorbed pseudocumene 

 Additional information is provided in the burial 

record(s) in Appendix B 

C
u
ri

es
 

Drums -236S and -237S have 

0.1m Ci Co-60; all others 

contain 0.1 mCi MFP 

Lead 742 kg Total 

Pseudocumene 150 kg Total 

Beginning: 

N 44140  

W 77770 

 

Ending: 

N 44140  

W 77762 

D
o
se

 R
at

e 

1 mrem/hr at contact at time 

of burial 

16 218-W-3A-T19 LBNL 

9002-1 Series (see 

Appendix B for 

individual container 

identification numbers) 

Thirty 55-gal Drums 

 

Drums range in weight from 277 

lb to 381 lb 

 Each of the drums contains silica gel, asphalt, 

blacktop, metal, tar, plastic, and dirt 

contaminated with tritium 

 Containers are designated as mixed waste due to 

the presence of tar and asphalt 

 Additional information is provided in the burial 

record(s) in Appendix B 

C
u
ri

es
 

800-1,000 Ci H-3 per drum 

Tar/asphalt 1750.28 kg Total Beginning: 

N 45160  

W 77435 

 

Ending: 

N 45160  

W 77450 

D
o
se

 R
at

e 

0.03 mrem/hr at 1 meter at the 

time of burial 

17 218-W-3AE-T08 LBNL 

RTL0194 Series (see 

Appendix C for 

individual container 

identification numbers) 

Sixty-three 55-gal Drums 

 

Drums range in weight from 200 

lb to 284 lb 

 Absorbents, plastic, and metal cans contaminated 

with tritium.  

 The debris was accepted as low-level only waste, 

but later declared mixed waste by the generator. 

 Additional information is provided in the burial 

record(s) in Appendix C 

C
u
ri

es
 

80-200 Ci H-3 per drum at 

time of burial 

LBNL waste was disposed as non-

dangerous radioactive waste in 1990, 1994, 

and 1995. LBNL informed DOE of 

additional process knowledge that these 

wastes were mixed waste. DOE informed 

Ecology in March 1996 of the new process 

knowledge. Ecology determined that some 

of the process knowledge did not warrant a 

listed waste designation, but the waste 

streams cannot be 

differentiated in the burial records, so it is 

all presumed to be mixed waste. 

Beginning: 

N 46060  

W 76913 

 

Ending: 

N 46060  

W 76909 

D
o
se

 R
at

e 

<0.02 mrem/hr at contact at 

time of burial 



DOE/RL-2014-43, REV. 0 

G-5 

Table G-1. Summary of Green Island Contents and Key Background Information 

Green 

Island 

No. 

Landfill and Trench 

No. Generator 

Container 

Identification 

Number Container Size and Weight Waste Information Radiological Data Dangerous Waste Component 

Burial 

Coordinates  

18 218-W-3AE-T05 TRW, Inc. 

6803-1 Series (see 

Appendix C for 

individual container 

identification numbers) 

Forty-three 55-gal Drums 

 

6,985 lb total weight (individual 

container weights are not 

recorded on burial records) 

 Natural uranium, depleted uranium, cloth, metal, 

paper and plastic debris, and silver. 

 Containers designate as mixed waste due to the 

presence of silver. 

 Additional information is provided in the burial 

record(s) in Appendix C 

C
u
ri

es
 

255 mCi U 

Silver 0.9 kg Beginning: 

N 46186  

W 76701 

 

Ending: 

N 46186  

W 76709 

D
o
se

 R
at

e 

1.2 mR/hr at surface at time 

of burial 

19 218-W-3AE-T05 Hanford PFP 2345Z-87-0027S 

55-gal Drum 

 

190 lb 

 Plastic, diatomaceous earth, and aluminum 

nitrate. 

 Container designates as mixed waste due to the 

presence of aluminum nitrate (20 lb) 

 Additional information is provided in the burial 

record(s) in Appendix C 

C
u
ri

es
 

< 2 nCi Pu-239 

Aluminum nitrate 9.1 kg Beginning: 

N 46186  

W 76706 

 

Ending: 

N 46186  

W 76710 

D
o
se

 R
at

e 

1 mR/hr at surface at time of 

burial 

20 218-W-3AE-T05 
Hanford 300 

Area/340 

340-87-0246S 340-87-

0247S 

Two 55-gal Drums 

 

250 lb 

300 lb 

 Plastic, lead, absorbent material, beryllium, and 

absorbed/neutralized hydrochloric acid. 

 Drums are designated as mixed waste due to the 

presence of lead and beryllium (WT02). 

 Additional information is provided in the burial 

record(s) in Appendix C 

C
u
ri

es
 

0.5 mCi Co-60 

0.5 mCi Be 

Lead 77 kg 

Beryllium 5.7 kg 

Beginning: 

N 46186  

W 76708 

 

Ending: 

N 46186  

W 76712 

D
o
se

 R
at

e 

0.5 mR/hr on contact at time 

of burial per container 

21 218-W-4C-T14 Shipping Port 8901-02-1 

17’ × 40’ – non containerized 

equipment 

 

1.8M lb 

 The waste is a non-containerized reactor pressure 

vessel containing lead shielding (8,000 lb). 

 Originally designated as mixed waste due to the 

presence of lead. However, the lead is used for its 

intended purpose as radiological shielding; 

therefore, this container is no longer designated 

as mixed waste.  

 Additional information is provided in the burial 

record(s) in Appendix D 

C
u
ri

es
 

1.65E+04 Ci MFP at burial 

including Co-60, Ni-63, Fe-

55, Ni-59 

Lead 3,629 kg Beginning: 

N 39563  

W 77950 

 

Ending: 

N 39563  

W 77902 

D
o
se

 R
at

e 

6 mR/hr at contact at time of 

burial 

22 218-W-4C-T58 
Hanford 300 

Area/324 
324-88-0010S 

Lead shielded box with carbon 

steel 11’6” × 5’1” × 5’2” 

39,500 lb 

 Rubber, mild steel, stainless steel, carbon steel, 

and lead (15,800 lb) 

 Originally designated as mixed waste due to the 

presence of lead. However, the lead is used for its 

intended purpose as radiological shielding; 

therefore, this container is no longer designated 

as mixed waste. 

 Additional information is provided in the burial 

record(s) in Appendix D 

C
u
ri

es
 

1,250 Ci Cs-137 at time of 

burial 

Lead 7,182 kg Beginning: 

N 37910  

W 77778 

 

Ending: 

N 37910  

W 77784 D
o
se

 R
at

e 

35,000 mR/hr contact dose 

rate at time of burial 
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Table G-1. Summary of Green Island Contents and Key Background Information 

Green 

Island 

No. 

Landfill and Trench 

No. Generator 

Container 

Identification 

Number Container Size and Weight Waste Information Radiological Data Dangerous Waste Component 

Burial 

Coordinates  

23 218-W-4C-TNC LBNL 

RTL- and RTH- Series 

(see Appendix D for 

individual container 

identification numbers) 

Nine 55-gal Drums 

 

Twenty-three 150-gal 

Enduropaks 

 

Weight ranges from 264 lb to 

613 lb 

 All containers hold pyrofoam, absorbents, 

plastic, and metal contaminated with tritium.  

 The debris was accepted as LLW, but later 

declared mixed waste by the generator. 

 Additional information is provided in the burial 

record(s) in Appendix D 

C
u
ri

es
 

1,000 Ci H-3 per container at 

time of burial 

LBNL waste was disposed as non-

dangerous radioactive waste in 1990, 1994, 

and 1995. LBNL informed DOE of 

additional process knowledge that these 

wastes were mixed waste. DOE informed 

Ecology in March 1996 of the new process 

knowledge. Ecology determined that some 

of the process knowledge did not warrant a 

listed waste designation, but the waste 

streams cannot be 

differentiated in the burial records, so it is 

all presumed to be mixed waste. 

Beginning: 

N 40300  

W 77896 

 

Ending: 

N 40300  

W 77886 

D
o
se

 R
at

e 

<2 mrem/hr at contact at time 

of burial 

24 218-W-5-T22 LBNL 

9002-02 Series (see 

Appendix E for 

individual container 

identification numbers) 

Twenty-four 55-gal Drums 

 

Weight ranges from 253 lb to 

375 lb 

 All containers hold paper, tar, diatomite, silica 

gel, steel, and plastic. 

 The debris was accepted as LLW, but later 

declared mixed waste by the generator. 

 Additional information is provided in the burial 

record(s) in Appendix E 

C
u
ri

es
 

800-1,000 Ci H-3 per drum 

LBNL waste was disposed as non-

dangerous radioactive waste in 1990, 1994, 

and 1995. LBNL informed DOE of 

additional process knowledge that these 

wastes were mixed waste. DOE informed 

Ecology in March 1996 of the new process 

knowledge. Ecology determined that some 

of the process knowledge did not warrant a 

listed waste designation, but the waste 

streams cannot be 

differentiated in the burial records, so it is 

all presumed to be mixed waste. 

Beginning: 

N 45445  

W 78728 

 

Ending: 

N 45445  

W 78720 

D
o
se

 R
at

e 

0.03 mrem/hr at contact at 

time of burial 

CAS = Chemical Abstracts Service 

DOE = U.S. Department of Energy 

Ecology = Washington State Department of Ecology 

ERDF = Environmental Restoration Disposal Facility 

HEPA = high-efficiency particulate air 

LBNL = Lawrence Berkeley National Laboratory 

MFP = mixed fission products 

ppm = parts per million 

PFP = Plutonium Finishing Plant 

PUREX = plutonium-uranium extraction 

WESF = Waste Encapsulation and Storage Facility 
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