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1 1.0 INTRODUCTION
2
3
4 This document describes activities for the closure of a dangerous waste
5 treatment tank facility, owned and operated by the U.S. Department of Energy-
6 Richland Operations Office (DOE-RL) and co-operated by the Westinghouse
7 Hanford Company (Westinghouse Hanford). Although the U.S. Government holds
8 legal title to this facility, the DOE-RL, for the purposes of defining
9 Resource Conservation and Recovery Act of 1976 (RCRA) (EPA 1982) facilities,
10 is considered the legal owner of the facility under existing
11 U.S. Environmental Protection Agency (EPA) interpretive regulations
12 (51 FR 7722, March 5, 1986). This tank treatment facility is the 300 Area
13 Solvent Evaporator (300 ASE), which was located in the 300 Area of the Hanford
14 Site from 1975 to 1986, and was managed for the DOE-RL by UNC Nuclear
15 Industries, Incorporated. The 300 ASE evaporator unit was a modified load
16 lugger (dumpster) in which solvent wastes were evaporated, and the adjacent
17 333 East Concrete Pad, where 55-gallon barrels of waste solvents were
18 temporarily stored while awaiting liquid transfers into the evaporator.
19
20 From the start of the Hanford Site in the early 1940's until just prior
21 to the use of the 300 Area Process Trenches (March 1975), almost all the spent
22 process chemicals from the 300 Area were discharged to the 300 Area Process
23 Ponds. These ponds received degreaser solvents, waste acids, caustics, and
24 machine sump oils. The only excluded discharges were acid solutions that
251 contained sufficient uranium for economically practical recovery. In 1975,
26 when the 300 Area Process Trenches replaced the 300 Area process ponds, the
271 300 ASE was utilized so that volatile spent solvents would not be discharged
28 to the 300 Area Process Trenches.
29
30 Starting in January or February of 1975, the used degreaser solvents were
31 pumped into steel 55-gallon barrels and stored on the 333 East Concrete Pad
32 until a disposal solution could be found. There was no satisfactory disposal
33 or treatment facility for these degreaser solvents on the Hanford Site in 1975
34 until the 300 ASE was installed in the spring of 1976. The amount of
35 degreaser solvent that evaporated in the 300 ASE (an average of 600 gallons
36 per year) represents about 17 percent of the total degreaser solvent used.
37 The other 83 percent of the degreaser solvent entered the 333 Building air
38 from the operating degreasers, and was discharged to the atmosphere through
39 doors, vents, and exhaust stacks.
40
41 No formal records management system nor records of operations/
42 maintenance, which would have met the requirements of WAC 173-303, were
43 maintained. However, old photographs of the 300 Area have been enlarged to
44 reconstruct the 300 ASE locations.
45
46 Some of the 300 ASE solvents were radioactively contaminated because
47 the solvents came from a degreaser, which processed bare uranium metal billets
48 from the N Reactor Fuel Manufacturing facility. The typical 300 ASE waste was
49 composed of perchloroethylene (PCE), trichloroethylene (TCE),
50 1,1,1-trichloroethane (TCA), ethyl acetate/bromine solution, paint shop
51 solvents, and possibly used oil. Small amounts of uranium and alloys of
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1 copper, zirconium, and possibly zirconium/beryllium were also present in the
2 degreaser solvents as particulates. Although some solvents were not
3 radioactively contaminated (i.e., originating from the degreasing of
4 nonradioactive-bearing materials), radioactive and non-radioactive solvents
5 were intermixed via the storage barrels, and thus, the entire mixture was
6 regarded as radioactive waste.
7
8 In 1985, the 300 ASE was phased out and waste solvents were handled in
9 accordance with the DOE-RL radioactive waste procedures. Shutdown of the

10 300 ASE began in November 1985 with the solidification of the remaining spent
11 solvents and proceeded in accordance with UNC Nuclear Industries' procedures
12 (see Appendix D). By the spring of 1986, the evaporator sludges had been
13 removed and the steel surfaces thoroughly washed, and cut into pieces for
14 burial box disposal. Because the 300 ASE treated radioactive wastes, the
15 onsite low-level radioactive waste burial grounds were designated to receive
16 the drummed, solidified, cleaning liquids and the dismantled evaporator.
17 Details of these activities are described in Section 3.2.
18
19 At the time of physIcal closure of the 300 ASE, the regulatory authority
20 for radioactive mixed waste was still being discussed between the EPA and the
21 U.S. Department of Energy (DOE); therefore, operations at the 300 ASE
22 proceeded according to existing administrative controls and internal
23 procedures. The EPA did not issue a clarifying notice on the application of
24 RCRA to radioactive mixed waste until July 1986, several months after the
25 evaporator had been dismantled. During the time of operation of the 300 ASE,
26 the RCRA requirements for temporary storage were not interpreted to apply to
27 mixed waste. Formal regulatory approvals were not considered to be applicable
28 prior to the dismantling of the 300 ASE due to uncertainties regarding the
29 regulation of radioactive mixed waste.
30
31 After filing the 300 Area Solvent Evaporator Closure Plan, Revision 0
32 (November 1985), it was determined that the site lay within the boundary of a
33 Comprehensive Environmental Response, Compensation, and Liability Act of 1980
34 (CERCLA) (EPA 1980) inactive radioactive waste burial ground. Subsequently,
35 the 618-1 Burial Ground has been included in the group of radiologically
36 contaminated sites at the 300 Area (collectively referred to as the 300 Area
37 Operable Units) that were used to generate scoring using the Hazardous Ranking
38 System (HRS) for submission to the EPA as part of the process. The
39 618-1 Burial Ground lies within Operable Unit 300-FF-2. The juxtaposition of
40 the 300 ASE closure area and the underlying 618-1 Burial Ground is a
41 circumstance requiring special-considerations for closure of the 300 ASE site
42 under Washington Administrative Code (WAG) 173-303 Dangerous Waste Regulations
43 (Ecology 1989), EPA regulations (EPA 1989), and for remedial action of the
44 618-1 Burial Ground under CERCLA.
45
46 Clean closure under RCRA regulations (WAG 173-303), in accordance with
47 the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989)
48 is oroposed for the 300 ASE. Justification for this proposal is based upon
491 the absence of contamination from the 300 ASE as determined by random sampling
50 of the soil and concrete (Section 3.3 presents sampling plans). The extent of
51 operation of the 300 ASE and the 618.L1 Burial Ground, and the known
52 characteristics of the wastes associated with them are presented in
53 Sections 1.1.2 and 1.1.3.
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1 1.1 HANFORD SITE AND FACILITY DESCRIPTION
2
3 A general description of the Hanford Site as a dangerous waste management
4 facility is discussed in Section 1.1.1. This section is intended to provide
5 the permit application reviewer or permit writer with an overview of the
6 Hanford Site. The descriptions of the 300 ASE and the 618-1 Burial Ground are
7 discussed in Sections 1.1.2 and 1.1.3, respectively.
8
9
10 1.1.1 Location and General Description
11
12 The Hanford Site covers approximately 560 square miles of semiarid land
13 that is owned by the U.S. Government and managed by the DOE-RL. For purposes
14 of RCRA and WAC 173-303, the DOE-RL is the owner/operator and Westinghouse
15 Hanford is the co-operator, with the DOE-RL, of certain hazardous waste
16 management units on the Hanford Site. The Hanford Site is located northwest
17 of the city of Richland, Washington, in the Columbia River Basin (Figure 1-1).
18 The city of Richland lies approximately 5 miles from the southernmost portion
19 of the Hanford Site boundary and is the nearest population center. In early
20 1943, the U.S. Army Corps of Engineers selected the Hanford Site as the
21 location for reactor, chemical separation, and related facilities and
22 activities for the production and purification of plutonium.
23
24 Activities at the Hanford Site are separated into numerically designated
25 areas. The reactor facilities (active and deactivated) are located along the
26 Columbia River in what are known as the 100 Areas. The reactor fuel
27 processing and waste management facilities are located in the 200 Areas, which
28 are on a plateau approximately 7 miles from the Columbia River.
29
30 The 300 Area, located north of Richland, contains the reactor fuel
31 manufacturing facilities and several research and development laboratories.
32 The 400 Area, 5 miles northwest of the 300 Area, contains the Fast Flux Test
33 Facility used in the testing of liquid metal reactor systems. The
34 600 Area includes all locations not specifically given an area designation.
35 In north Richland, the 1100 Area contains facilities associated with
36 administration, maintenance, transportation, and materials procurement and
37 distribution. The 3000 Area, between the 1100 and 300 Areas, contains various
38 engineering offices and administrative offices. Administrative offices are
39 also located in the 700 Area in downtown Richland.
40
41
42 1.1.2 The 300 Area Solvent Evaporator
43
44 The 300 ASE evaporator unit and associated storage barrels were located
45 in the 300 Area of the Hanford Site from 1975 to 1985, but no longer exists
46 since their demolition in 1985-1986 (see Section 3.2). They were situated in
47 the northeast corner of the 300 Area near the 333 Building, the 334 Building,
48 and the 303-M Building, as shown in Figures 1-2 and 1-3. The s4+-- for the
49 300 ASE was chosen for its proximity to the operations of the N Reactor Fuel
50 Manufacturing facility in the 333 Building. The 300 ASE was a treatment tank
51 (evaporator) which received barrel-transferred solvent wastes from degreasing
52 operations associated with the N Reactor Fuel Manufacturing facility. While

910625 .0939 1 -3
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1 Figure 1-2. Solvent Evaporator Facility, 300 Area Map.
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1 awaiting transfers, the solvent waste barrels were typically stored adjacent
2 to the evaporator.
3
4 The evaporator was a modified 'Brooks' load lugger; i.e., dumpster,
5 constructed of carbon steel with a hinged aluminum sheet metal canopy over the
6 top. The canopy (added in 1978) prevented entry of precipitation while
7 allowing airflow across the top of the solvent, and allowed one end to be
8 lifted for pouring the contents of solvent barrels into the north-facing
9 cutout side of the evaporator. Dimensionally, the 300 ASE was about 96 inches

10 long, 55 inches high, 68 inches wide across the canopy, and 53 inches long at
11 the bottom (Figure 1-4). The evaporator had been placed in four known
12 locations adjacent to the southwest portion of the original 333 East Concrete
13 Pad (Figure 1-3); two locations on the pad and two on the ground immediately
14 south of the pad. When the evaporator was on the ground, it was positioned
15 adjacent to the 333 East Concrete Pad to facilitate the introduction of
16 solvent by means of a forklift with barrel tilter. The evaporator was
17 situated on timbers which elevated it slightly above the pad or ground
18 (Figure 1-5). A steam heating coil, which was added in 1'978 or 1979, was
19 situated within the 300 ASE to aid in the evaporation treatment process during
20 the winter months. Steam condensate from the heating coil was discharged on
21 the gravel area near the west side of the evaporator.
22
23 Since all waste degreaser solvents (uranium/radioactive and
24 nonradioactive) were added to the 300 ASE, no segregation was made between
25 uranium and non-uranium degreaser solvents. The same barrel pump generally
26 was used to pump solvents from the degreasers into barrels. The degreaser
27 solvent barrels were routinely stored (up to 1 year) within about 20 feet of
28 the evaporator, until poured into the 300 ASE with the barrel tilter. Empty
29 barrels were cycled back to the degreasers for refilling. Small quantities of
30 solvents (from the paint shop and uranium-ethyl acetate-bromine solutions)
31 were poured by hand directly into the evaporator.
32
33 Besides the degreaser solvent barrels, the 393 East Concrete Pad (built
34 in 1965) was used to store the following:
35
36 0 Uranium and non-uranium contaminated equipment
37
38 * Drums of uranium contaminated oils, acid crystals from the waste acid
39 system, water-filled drums of Zircaloy-2 /beryllium chips, and nitric
40 acid containing uranyl nitrate
41
42 0 Water-filled drums of mixed uranium, Zircaloy-2, copper chip, s and
43 fines (finely divided uranium and Zircaloy-2 are pyrophoric).
44
45 The water-filled drums of uranium chips and fines were the largest single
46 type of material stored on the 333 East Concrete Pad. From 1965 until 1971,
47 these drums were stored while awaiting oxidation in the adjacent
48 303-L Builin'g, which was shutdown in 1971, then dernolish-d and buried in the

49 *Zircaloy-2 is a trademark for zirconium with low percentages of tin,
50 iron, chromium, and nickel.
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3 Figure 1-5. A 1985 Photograph of Solvent Evaporatci
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1 mid 1970's. From 1971 until the fall of 1982, up to 140 of these drums
2 accumulated on the northwest portion of the 333 East Concrete Pad while
3 awaiting disposal via concretion in the 304 Building. The concretion of this
4 material was halted in the fall of 1982. Until the new 303-M Building was
5 constructed and operational in May 1983, the drums of uranium, Zircaloy-2 and
6 copper chips and fines were moved to the southwest portion of the 333 East
7 Concrete Pad. By the time the 303-M Building was operable, 540 drums had
8 accumulated. To reduce the fire hazard, these drums were placed 2 feet apart
9 and were sprinkled with cold water when the temperature was over 80 OF. All

10 but the eastern 25 feet of the 333 East Concrete Pad (which sloped eastward)
11 drained into the floor drain. The drain was about 52 feet from the south and
12 37 feet from the west edge of the 333 East Concrete Pad (see Figure 1-3).
13 This drain flowed into the 300 Area Process Sewer.
14
15 In early 1984, all the uranium contaminated equipment and materials were
16 moved to the 303-K Building and its concrete and asphalt pad, except for the
17 following items.

19 *Uranium chips and fines were confined to the small concrete pad (berm
20 divided) on the west side of the 303-M Building which held about
21 88 drums. This pad utilized the drain to the 300 Area Process
22 Trenches.
23
24 *The evaporator and waste solvent barrels were stored on the southwest
25 portion of the original 333 East Concrete Pad (see Figure 1-4).
26
27 In September 1984, the west side of the present large concrete bermed
28 fence and pad (minimum thickness of 2.5 inches) was 'poured over' the old
29 333 East Concrete Pad. The floor drain in the old 333 East Concrete Pad was
30 plugged to prevent .any spills from reaching the 300 Area Process-Sewer. The
31 resulting fenced-in 'overlay pad' was constructed to store nonradioactive
32 controlled materials for less than 90 days while awaiting analysis and
33 disposition. Prior to construction of the 'overlay' pad, there was no
34 designated storage area for the control of nonradioactive materials.
35
36 Additionally, in the spring of 1985, another concrete overlay pad
37 (minimum thickness of 2.5 inches) was poured on the east side of the overlay
38 pad which enlarged the original 333 East Concrete Pad area by 16.3 feet to the
39 east and drained eastward onto the gravel area. The east side of the overlay
40 pad has been used by maintenance personnel for the storage of non-controlled
41 nonradioactive equipment.
42
43 The 300 ASE closure area consists of two sub-areas (see Figure 1-3), they
44 are as follows:
45
46 * A gravel area on the south side of the 333 East Concrete Pad
47 (approximately 10 feet wide by 50 feet long)
48
49 0 An area about 500 feet long on the south portion of the original
50 333 East Concrete Pad-that extends about 32 feet to the north and then
51 tapers towards the original 4-inch diameter pad drain (because of
52 inadequate documentation, this area must be considered as part of the

910625. 0939 11
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1 closure area even though there were no reported barrel or 300 ASE
2 spills onto either the original or the overlay of the 333 East
3 Concrete Pad).
4
5 Figure 1-6, a reproduction from a 1980 photograph, shows the 300 ASE
6 adjacent to the original 333 East Concrete Pad in the eastern most position
7 (approximately 45 feet east of the last 300 ASE location). In this figure,
8 three solvent barrels can be seen to reside on the pad just east of the
9 300 ASE. The drums in the foreground are water-filled drums of uranium,

10 Zircaloy-2 and copper chips and fines awaiting concretion. The boxes and
11 equipment immediately in front of the 300 ASE are uranium contaminated
12 materials awaiting disposition or reuse.
13
14 Figure 1-7 is a photograph of the 300 ASE and vicinity while in operation
15 in 1985. Figure 1-8 is a 1990 photograph of the closure area. Figure 1-9 is
16 a 1990 photograph of the 300 ASE closure site and 618-1 Burial Ground.
17
18
19 1.1.3 The 618-1 Burial Ground Underlying
20 the Solvent Evaporator
21
22 Underlying the entire 300 ASE closure area, at a depth of approximately
23 4 feet, is an inactive low-level radioactive solid waste burial ground
24 (current Hanford Site waste management identification number 618-1). The
25 618-1 Burial Ground was in service from 1944 to 1951. The 618-1 Burial Ground
26 received uranium and other metallic and non-metallic materials from the
27 300 Area fuel fabrication facilities, trace amounts of plutonium (less than
28 1 gram) and other fission products, and incidental waste from the
29 300 Area laboratories in operation at that time. Apart from uranium, the
30 metallic materials associated with the fuel fabrication process included
31 graphite, oxides of tin, copper, aluminum, silicon, lithium, magnesium,
32 calcium, and iron; and some stainless steel. Non-metallic materials
33 associated with the fuel fabrication process included fluoride compounds of
34 uranium, magnesium, and calcium; and chloride fluxes of sodium, potassium, and
35 barium. The fission products included isotopes of plutonium and strontium-90.
36 From 1943 to 1971, it is estimated that 10 curies of uranium (16.28 tons of
37 natural uranium) were buried in all of the 300 Area burial grounds. The vast
38 majority of this uranium was buried in the 618-1 Burial Ground, since this
39 burial ground was in service when high uranium loss activities were in
40 operation. These activities included reduction of uranium tetrafluoride to
41 metallic uranium, remelting and casting of billets, and machining of billets
42 and fuel elements. Starting in 1951, these operations were done at the Feed
43 Materials Production Center, Fernald, Ohio. Documentation of the types and
44 amounts of other fission products and incidental laboratory wastes is not
45 available.
46
47 The approximate boundaries of the 618-1 Burial Ground are shown in
48 Figure 1-3 and in Appen~dix B, Figure B-1. The 618-1 Burial Ground covers a
49 total area of 35,520 square feet. Within this total area, there are at least
50 two trenches running north-south, which are approximately 16 feet wide by
51 230 feet long (at the surface) by 8 feet deep, and a series of 20 feet deep
52 pits running east-west in the south end of the burial ground (Appendix B,
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(PHOTO TAKEN 1980)

Figure 1-6. 1980 Photograph of the Solvent Evaporator
and Associated Solvent Barrels.
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1

3 Figure 1-7. A 1985 Photograph of the 300 Area Solvent Evaporator and
4 618-1 Burial Ground.
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2 (PHOTO TAKEN 1990)

3 Figure 1-8. A 1990 Photograph of the 300 Area Solvent Evaporator
4 Closure Site.
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1 90012637- 16CN
2 (PHOTO TAKEN 1990)

3 Figure 1-9. A 1990 Photograph of 300 Area Solvent Evaporator Closure
4 Site and 618-1 Burial Ground.
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1 Figure B-1). At the end of service (1951), the entire 618-1 Burial Ground
2 typically was covered with 4 feet of fill. Supporting documentation appears
3 in Appendix B regarding the 618-1 Burial Ground boundaries and operations.
4
5 The 618-1 Burial Ground has been included by the EPA on the National
6 Priorities List (NPL) of federal sites requiring remedial investigation and
7 regulation under CERCLA. Further information regarding this action is
8 summarized in Sections 3.3 and 3.5.
9
10
11 1.2 SECURITY INFORMATION
12
13 The entire Hanford Site is a controlled access facility and is expected
14 to remain so for the foreseeable future. The Hanford Site maintains around-
15 the-clock surveillance for protection of government property, classified
16 information, and special nuclear material. The Hanford Patrol maintains a
17 continuous presence of armed guards to provide Hanford Site security.
18
19 Access is restricted to operational areas within the Hanford Site. The
20 300 Area, the location of the 300 ASE, is one such operational area. All
21 personnel entering or leaving the 300 Area must display a DOE-issued security
22 identification badge indicating authorization to enter the area and submit to
23 a search of personal items carried into and out of the area. The 300 Area
24 also has warning signs stating "DANGER--UNAUTHORIZED PERSONNEL KEEP OUT"
25 posted at each entrance to the active portion. These signs are legible from a
26 distance of 25 feet and visible from-all angles of approach.
27
28 Hanford Site personnel receive security training in the form of required
29 security education and on-the-job training. Procedures for ensuring personnel
30 compliance with security requirements, provisions for security education, and
31 personnel training are maintained at the Hanford Site. Periodic security
32 compliance audits and inspections ensure that these procedures are being
33 followed.
34
35
36 1.3 WASTE CHARACTERISTICS
37
38 The characteristics of the wastes and other materials associated with the
39 -300 ASE, 618-1 Burial Ground, and process information are discussed in the
40 following sections.
41
42
43 1.3.1 Solvent Evaporator Waste
44
45 Wastes treated through evaporation in the 300 ASE consisted of
46 approximately 71 percent perchloroethylene, 9 percent 1,1,1-trichloroethane,
47 and 11 percent trichloroethylene by volume (Table 1-1). The remaining
48 9 percent of the waste consizted primarily of a mixture of ethyl
49 acetate/bromine solution (10 percent bromine). Small amounts of paint shop
50 solvents such as methyl ethyl ketone, methylene chloride, and petroleum
51 naphtha were infrequently placed in the evaporator. Uranium and fuel element
52 metal particulates from degreasing activities were also present in the
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1 evaporator and possibly incidental amounts of oil. Insoluble materials
2 accumulated as sludge in the bottom of the evaporator. According to dangerous
3 waste designation criteria (WAC 173-303-070, -101, -103, -9904, -9905, -9906,
4 and -9907), the initial waste would have the designations WPO1, WCO1, WTO1,
5 F001, F002, F003, F005, and 0001 as Extremely Hazardous Waste, largely due to
6 the perchiaroethylene (aka tetrachloroethylene) component. A summary of the
7 waste designation calculations is presented in Appendix C.
8
9 Table 1-1. Solvent Waste Components.
10
11 Waste component Volume (percent). Specific gravity_
12
13 Perchloroethylene 71 1.63
14 1,1,l-trichloroethane 9 1.34
15 Trichloroethylene 11 1.46
16
17 Ethyl acetate/bromine'- 1.12
18 Methyl ethyl ketoneb 0.8
19 Methylene chloride b 9 1.33
20 Petroleum naphtha b 0.64
21
22
23 Principal component of the remaining 9 percent.
24 bDenotes paint shop solvents that may have been present.

26 These constituents had a minimal contribution to the
27 overall amount and type of waste handled in the 300 ASE.

28
29
30 In January 1985, a single sample of the 300 ASE solvent was collected for
31 an inorganic analysis, which was performed in March 1985 as part of waste
32 form/storage compatibility activities. The sample was submitted to Pacific
33 Northwest Laboratory (PNL), Richland, Washington, for analysis of uranium by
34 X-ray fluorescence (XRF) and for other elements by inductively coupled
35 plasma-atomic emission spectroscopy (ICP-AES). The lag time between sampling
36 and analysis was the result of routine laboratory practices. The
37 concentrations of the elements analyzed by ICP-AES are presented in Table 1-2.
38 The concentration of uranium in the solvent was below detection limit (less
39 than 10 micrograms per milliliter). The concentrations of beryllium, volatile
40 organic compounds (VOC), and total organic carbon (TOC) were not determined
41 because the Byproduct Ruling (10 CFR 962) was not in effect; therefore, this
42 information was not required.
43
44 The ICP-AES analysis was undertaken to evaluate the potential of the
45 solidifying agents for stabilizing the 300 ASE waste. The solidification
46 agent evaluation was based primarily on the proportions of aqueous and organic
47 phases in the sludge. The inorganic analysis was performed to provide general
48 information on the waste content and was not inte-nded to be used as a
49 representative sample for waste characterization or designation purposes.
50 It was already known, via process knowledge, that the waste would be
51 designated as an Extremely Hazardous Waste. Nevertheless, the ICP-AES
521 results indicate the metal content in the waste and are provided in this
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1 Table 1-2. Results of the Inductively Coupled Plasma-Atomic
2 Emission Spectroscopic Analysis on Waste Solvent (1985).
3
4 Detection a NaOH/Zr b KOH/Nic Average
5 Limit ua/ml _Ua Ml /ml Ua/lrn
6 Aluminum 0.03 6 10 8
7 Antimony 0.05
8 Arsenic 0.08
9 Barium 0.002

10 Boron 0.01 5 2 4
11 Cadmium 0.004
12 Calcium 0.01 46 52 48
13 Cerium 0.04
14 Chromium 0.02
15 Cobalt 0.01
16 Copper 0.004
17 Dysprosium 0.004
18 Europium 0.002
19 Gadolinium 0.1
20 Iron 0.005 6 78 30
21 Lanthanum 0.008
22 Lead 0.06
23 Lithium 0.004 4 2 3
24 Magnesium 0.06
25 Manganese 0.002
26 Molybdenum 0.01
27 Neodymium 0.02
28 Nickel 0.02 ND'
29 Phosphorus 0.1 18 25 20
30 Potassium 0.3 ND
31 Ruthenium 0.05
32 Silicon 0.02 20 28 24
33 Sodium 0.01 ND 46 46
34 Strontium 0.002
35 Tellurium 0.06
36 Titanium 0.02
37 Zinc 0.02
38 Zirconium 0.008 ND 2 2
39
40
41 a ICP-AES analysis performed for the elements listed. No results shown
42 bfor concentrations below detection limit.

43 Sodium hydroxide fusion in a zirconium crucible was performed to
44 solubilize the sample.
45 CPotassium hydroxide fusion in a nickel crucible was performed to
46 d Nsolubilize the sample.
47 ND= Not determined.
48
49
50 closure plan as the only analytical data for the 300 ASE waste. As
51 regulations and regulatory authority regarding mixed waste had not been
52 established at the time the sample was taken, no formal notifications were
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1 requested or received concerning the sampling or monitoring. Because the
2 sampling was not conducted to fulfill a regulatory requirement, a formal
3 sampling plan was not written and the original of the laboratory analysis
4 documentation was not retained.
5
6 Beryllium was a possible constituent of the waste, but because its
7 concentration was not determined, its maximum concentration in the solvent was
8 calculated. The principle source of soluble beryllium in the waste was from
9 particulate matter derived from the degreasing of zirconium alloy braze rings.

10 The braze alloy contained 93 percent zirconium, 4.75 to 5.25 percent
11 beryllium, 1.2 to 1.7 percent tin, 0.07 to 0.20 percent iron, 0.05 to
12 0.15 percent chromium, and 0.03 to 0.08 percent nickel by weight. Based on
13 the composition of this alloy and the amount of zirconium in the solvent
14 (2 parts per million), the maximum amount of beryllium that could have been
15 present was about 0.11 parts per million. The equivalent concentration of
161 this amount of beryllium is 0.000011 percent by weight.
17
18 Steam condensate that dripped to the soil on the west side of the
19 evaporator, contained trace amounts of the steam treatment substance
20 (Dearborn Steamate* 2004). The Steamate contained diethylaminoethanol,
21 morpholine, and cyclohexalamine (less than 8 percent each), but because the
22 steam treatment process involved a mixture ratio of approximately 1 gallon of
23 treatment mixture to 12,000 gallons of water, the combined solution (steam
24 condensate)'is not a regulated waste.
25
26
27 1.3.2 The 618-1 Burial Ground Waste
28
291 Because of the lack of suitable documentation, the characteristics of the
30 wastes in the underlying 618-1 Burial Ground are not well known. The only
31 known documented information is from the Hanford Waste Information Data System
32 (WIDS) database. Only plutonium-239 and plutonium-240 have been reported as
33 being in detectable concentrations within the 618-1 Burial Ground, with the
34 total plutonium inventory calculated to be 0.077 curies decayed through
35 December 12, 1986. According to this database, other radionuclides and
36 inorganic and organic contaminants were either not detected or were not
37 analyzed. However, undocumented information on utilization of the
38 618-1 Burial Ground indicates that it was a primary site for the disposal of
39 large quantities of scrap uranium waste (i.e., pieces of end rods for fuel
40 elements) for all reactor fuel manufacturing operations at the time. These
41 fuel rods contained naturally occurring uranium. Also, other radioactive
42 wastes associated with fuel fabrication, and other 300 Area waste activities,
43 may be buried at this site.
44
45 Although detailed information on the total amount of waste disposed in
46 the 618-1 Burial Ground is not available, estimates have been made on the
47 basis of the extent of the activities during the time of operation. The
48 618-1 Burial Ground is estimated to have received up to 350 tons of waste

49 *Steamate is a trademark of the Dearborne Division of W.R. Grace
50 and Company.
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1 occupying a volume of 37,000 cubic yards. The documented maximum inventory of
2 radionuclides received is estimated to be about 16.28 tons of uranium and
3 approximately 0.035 ounces of plutonium (Appendix B).
4
5
6 1.4 SOLVENT EVAPORATOR PROCESS INFORM'ATION
7
8 The 300 ASE was utilized for evaporation treatment with associated barrel
9 storage of volatile spent solvents. Administrative controls were used to

10 prevent treatment of incompatible solvents in the 300 ASE (see Procedure
11 UNI-M-46, ECC-114, Appendix D). The evaporation treatment process was
12 enhanced during the winter months by using a clip-on steam heating coil
13 immersed in the 300 ASE solutions. Although the temperature of the solvent in
14 the evaporator was not monitored, the temperature of the steam heating coil
15 was about 100'C. Steam was delivered to the heating coil through a hose at a
16 gage pressure of 15 pounds per square inch. The evaporator operated
17 continuously when use. However, the steam heating coil only operated during
18 the winter months when solvent levels were highest (see Procedure UNI-M-58,
19 ECC-14, Appendix D).
20
21 Perchloroethylene, trichloroethylene, and 1,1,1-trichloroethane were
221 persent in the 300 ASE as waste degreasing solvents, which may have been
23 contaminated with uranium, Zircaloy-2, and Zircaloy-2/beryllium from
24 degreasing uranium metal billets, cladding, braze rings, copper, copper-
275 silicon alloy, and miscellaneous tools and parts. The 300 ASE was established
26 as a treatment facility (evaporator) mainly for these fuel manufacturing waste
27 solvents. Trichloroethylene was the primary degreasing solvent treated in the
28 300 ASE through 1976-77. Perchloroethylene subsequently became the primary
29 degreasing solvent. Ethyl acetate/bromine solutions from laboratories and
30 paint solvents from maintenance facilities also were treated in the 300 ASE.
31 Any nonvolatile components that were only soluble in the solvent (e.g., oil)
32 would have accumulated as sludge at the bottom of the 300 ASE as the solvent
33 was evaporated. A process procedure (UNI-M-46, ECC-114, Appendix D)
34 stipulated that 17C-type 55-gallon drums, designed to receive sludge-type
35 materials, were kept near the site. However, during the active life of the
36 300 ASE, there was not enough sludge to warrant clean out or use of the
37 17C-type drums.
38
39 Administrative controls limited the use of the 300 ASE to organic
40 solvents that could not be disposed of through the onsite waste oil system,
41 and prevented treatment of incompatible solvents (Procedure UNI-M-46, ECC-114,
42 Appendix D). Heavy oils, greases, and aqueous solutions were disposed of in
43 accordance with Procedure UNI-M-46, ECC-104 (Appendix D). To ensure proper
44 operation and maintenance of the evaporator, facility management conducted
45 inspections on an annual basis (Procedure UNI-M-46, ECC-114, Appendix D).
46
47 No special procedures or precautions existed to preclude possible leaks
48 from the evaporator or to test its integrity. However, based upon normal
49 procedures, it is assumed that initially, the evaporator was visually
50 inspected for flaws, and informal inspections of the evaporator were conducted
51 over the period of its use by personnel in adjoining buildings on an irregular
52 basis. The evaporator was elevated off the ground on timbers to facilitate
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1 the detection of any leak. Thd evaporator also was isolated from normal
2 traffic flow to minimize potential accidents.
3
4 The typical process for emptying the waste solvent barrels was to pour
5 them through the hinged top into the evaporator with the forklift barrel
6 tilter, while under the supervision of operations personnel. If the
7 evaporator was at or near its maximum capacity, the barrels were temporarily
8 stored on the 333 East Concrete Pad adjacent to the evaporator (Figure 1-3).
9 Although no records were retained on how long the barrels were stored, it

10 could have been from 6 months to 1 year before the waste was poured into the
11 evaporator. Barrels were stored on pallets to elevate them above the 333 East
12 Concrete Pad and away from possible accumulated rainwater. Forklifts,
13 equipped with barrel-handling attachments, were used for barrel relocation and
14 large volume solvent transfers to the evaporator.
15
16 Solvent was poured into the evaporator in one of three ways: (1) large
17 containers (55-gallon barrels) were lifted with a forklift equipped with
18 barrel-handling attachments (barrel tilter) and poured into the evaporator;
19 (2) the barrels were pumped out with a portable pump; or (3) the contents of
20 smaller containers were poured into the evaporator by hand. Internal job
21 control procedures (Appendix D) were used in the process to prevent spills and
22 health hazards during operation of the evaporator, because no special
23 regulatory procedures were specifically implemented. This particular type of
24 operation relied on the skills and experience of the operator to prevent
25 spills and to ensure that the work was performed safely.
26
27 The empty solvent barrels genera-lly were not rinsed as they were reused
28 several times for the same purpose. Occasionally, empty barrels may have been
29 temporarily stored on the 333 East Concrete Pad pending disposal or returned
30 to the degreasers for reuse. At the end of the barrel's useful life, it was
31 crushed and disposed of as radioactive waste.
32
33 The 333 East Concrete Pad was utilized for other non-300 ASE uses;
34 e.g., uranium contaminated equipment and materials storage as noted in
35 Section 1.1.2. It was primarily the other usages and expansion and subsequent
36 fencing of the 333 East Concrete Pad that necessitated the relocation of the
37 300 ASE during its 10-year operating life.
38
39 Over the 10-year life of the 300 ASE, approximately 6,000 gallons
40 of regulated waste were treated through evaporation, or an average of
41, approximately 600 gallons per year (see Section 3.2.1 and Appendix A).
42j The Maximum Treatment Capacity (process design capacity) has been estimated at
43 approximately 220 gallons per day (Appendix A). The 300 ASE had a maximum
44 fill depth of 3 feet which allowed a maximum storage capacity of about 800
451 gallons (overflow volumetric limit).
46
47 On two occasions, the Hanford Environmental Health Foundation performed
48 temporary ambient air monitoring near the 3.00 ASE using pre-calibrated battery
49 operated pumps and charcoal sorption tubes. Samples were analyzed by gas
50 chromatography. The results of air monitoring are documented in two letter
51 reports, as presented in Appendix F.
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1 Only one spill is known to have occurred at the 300 ASE. Although no
2 formal spill report was written, it is known that between March 1 and 14,
3 1985, water from steam condensate overflowed the evaporator. This water was
4 discharged onto the soil at the last evaporator location, as shown in
5 Figure 1-4. This spill resulted when a small hole developed in a metal
6 fitting attached to the steam coil that allowed steam condensate (i.e., water)
7 to slowly fill the evaporator to overflowing.
8
9 The overflow would have spilled from the cutout (north facing) side of

10 the evaporator. Because this angled side of the evaporator overhung the
11 northern edge of the 333 East Concrete Pad, some of the overflow could have
12 possibly discharged onto the concrete; however, it has been estimated that
13 little, if any, solvent was present in the overflow because the solvents have
14 higher densities than water (Table 1-1). Thus, only very small amounts of the
15 solvents dissolved in the water (Section 3.3), could have overflowed the
16 evaporator. Although there have been no records of solvent leaks from the
17 barrels stored on the concrete pad, the consequences of an undetected leak
18 onto the concrete were evaluated together with those of evaporator spillage
19 onto the concrete.
20
21 Worst-case scenarios of spills onto the soil and onto the concrete were
22 developed in conjunction with the Sampling and Analysis Plan (Appendix E,
23 Section E-2, Contamination Scenarios and Assessments) to calculate the types
24 and amounts of residual waste materials that could be expected to remain in
25 the soil and in the concrete. The modeling results for spillage onto the soil
261 hav-e indicated that no significant amount of water/solvent should remain in
27 the soil. Similarly, the modeling results for spillage onto the concrete have
28 indicated that no significant amount of solvent from barrel leakage should
29 remain in the concrete.
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1 2.0 CLOSURE PERFORMANCE ACTIVITIES
2
3
4 The clean closure for the 300 ASE will continue to perform the following
5 functions.
6
7 *Protect human health and the environment by controlling, minimizing,
8 and/or eliminating the escape of dangerous waste, dangerous waste
9 constituents, leachate, contaminated run-off, or dangerous waste

10 decomposition products to the ground, surface water, groundwater, or
11 the atmosphere.
12
13 *Restore the land to a condition that will support its intended
14 subsequent use given the nature of the previous regulated waste
15 activity.
16
17 *Minimize the need for further maintenance.
18
19 The closure of the 300 ASE involves the following steps.
20
21 1. Removal and solidification of the solvent waste (completed 1985).
22
23 2. Cleaning and demolition of the 300 ASE unit and associated waste
24 barrels (completed 1986).
25
26 3. Transportation and disposal of the solvent waste and the 300 ASE
27 facility (completed 1986).
28
291 4. Soil and concrete sampling and analysis will be initiated following
30 Ecology's approval of the sample plan.
31
32 5. Evaluation of sampling data will start after completion of field
33 sampling activities.
34
35 6. Closure of the facility: Clean closure if the soil and concrete are
36 not contaminated from 300 ASE constituents; otherwise, it is proposed
37 that final disposition of the site should be determined through the
38 Remedial Investigation/Feasibility Study in conjunction with Operable
39 Unit 300-FF-2.
40
41 7. Ecology's acceptance of the results/evaluation of soil and concrete
42 sampling.
43
44 The first three steps were completed in 1985 and 1986 and are discussed
45 in detail in Section 3.2.
46
47 The 300 ASE Closure Plan will be available in Public Reading Rooms as
48 part of the Administrative Record for the Hanford Federal Facility Agreement
49 and Consent Order.
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1 3.0 DESCRIPTION OF CLOSURE ACTIVITIES
2
3
4 The primary strategy for closure of the 300 ASE is clean closure of the
5 site. In 1985 and 1986, initial closure activities involved removing the
6 waste inventory and dismantling the facility to minimize potential danger to
7 onsite personnel and the environment. The closure activities that remain to
8 be performed include (1) soil and concrete sampling and analysis to evaluate
9 contamination of the closure area, (2) evaluation of data, and (3) closure of

10 the facility.
11
12 Clean closure of the site is contingent on verification of an absence of
13 soil and concrete contamination originating from the 300 ASE. This
14 contingency is to be assessed using information obtained from implementation
15 of the Soil and Concrete Sampling and Analysis Plan (Appendix Q). In the
16 event that more extensive remediation is required (i.e., clean closure is not
17 possible or practical), the remaining activities necessary for final
18 closure/post-closure monitoring are proposed to be performed in conjunction
19 with the inactive site activities planned for Operable Unit 300-FF-2.
20
21 Because the 618-1 Burial Ground completely underlies the 300 ASE site,
22 assessment of any potential impact on groundwater resulting separately from
23 the 618-1 Burial Ground is not possible. Given these special conditions,
24 groundwater sampling and analysis are not included in the closure activities
25 associated with the 300 ASE. Clean closure of the facility will be based on
26 information derived from implementing the soil and concrete sampling and
27 analysis plan.
28
29
30 3.1 MAXIMUM EXTENT OF OPERATION
31
32 The active life of the 300 ASE facility ceased in November 1985
33 (Table 3-1). The maximum extent of operation is known to have been exceeded
34 only once at the time of the steam heating coil failure that filled the
35 evaporator with water to overflowing.
36
37
38 3.2 REMOVAL AND MANAGEMENT OF HAZARDOUS
39 WASTES
40
41 Information concerning the removal and management of hazardous waste is
42 presented in the following sections.
43
44
45 3.2.1 Estimate of Maximum Inventory of
46 Hazardous Wastes
47
48 The 300 ASE received solvents used in the 300 Area reactor fuel
49 manufacturing facilities. The maximum annual inventory of hazardous wastes
50 treated at any time during the life of the facility was approximately
51 600 gallons. Thus, the maximum volume of chemicals treated in the 300 ASE
52 over the 10-year operating term has been estimated to be 6,000 gallons.
53 Perchloroethylene constituted approximately 71 percent (4,260 gallons),
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1 11 percent was trichioroethylene (660 gallons) and 1,1,1-trichloroethane was
2 approximately 9 percent (540 gallons). The remaining 9 percent (540 gallons)
3 was composed of primarily ethyl acetate/bromine, with some paint shop solvents
4 (see Table 1-1).
5

6 Table 3-1. Chronology of 300 Area Solvent Evaporator Closure Activities._
7 Date Activity

8 January 1985 Water solvent sampled

9 March 1985 Analysis performed on waste solvent

10 August 1985 Deliveries to 300 ASE suspended; last solvents added

11 September 1985 Part A application submitted to Ecology and EPA

12 November 1985 Heating process terminated; final shutdown; solidification
of final waste inventory initiated; demolition initiated
Interim Status Closure Plan (Rev. 0) submitted to Ecology
and EPA

13 February 1986 Disposal of solidified waste inventory at the 200 West
Area Low-Level Burial Ground

14 March 1986 Demolition of 300 ASE facility completed

15 July 1986 Disposal of burial box containing the dismantled 300 ASE
and equipment in 200 West Area Low-Level Burial Ground.

16 April 1988 Submittal of revised 300 ASE Interim Status Closure Plan
(Rev. 1) to Ecology

17 September 1988 Notice of Deficiency on Closure Plan (Rev. 1) received
from Ecology

18 February 1989 Submittal of revised 300 ASE Closure Plan (Rev. 2) to
Ecol ogy

19 April 1989 Notice of Deficiency on Closure Plan (Rev. 2) received
from Ecology

20 January 1990 Ecology accepts the NOD responses and authorizes submittal
of the 300 ASE Closure Plan (Rev. 3) by March 30, 1990

21 March 1990 Submittal of revised 300 ASE Closure Plan (Rev. 3) to
Ecology

22 November 1990 Notice of Deficiency on Closure Plan (Rev. 3) received
from Ecology

231 February 1991 Ecology accepts NOD responses and authorizes submittal of
page changes (Rev. 4) for 300 ASE Closure Plan

241 June 1991 Page changes issued to the 50 recorded document holders.
25
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1 The maximum inventory of hazardous wastes (i.e., the maximum amount of
2 waste in the unit at any one time) would have been 800-gallons volumetric
3 overflow capacity).
4
5
6 3.2.2 Removal and Management of Hazardous
7 Waste Inventory
8
9 After August 1985, spent solvents were no longer received from the

10 operating facilities. Final shutdown was initiated in November 1985 when the
11 treatment process was terminated. The remaining solvents staged at the nearby
12 concrete pad and from the evaporator were stabilized with absorbent agents.
13 Approximately 500 gallons of spent solvent remained in the 300 ASE at that
14 time and the following steps were taken to remove and solidify the solvent
15 waste. A copy of a sample procedure for the solidifying and packaging of
16 waste solvents (UNI Process Work Request Number B-441 and UNI-M-57, D-411) is
17 included in Appendix 0.
18
19 1. Obtained equipment (e.g., steel pan, hand pump, shovel, air mixer,
20 forklift truck, empty 30- and 55-gallon 17-H drums) and materials
21 (e.g., dolomite, water, Envirostone* liquid emulsifier and cement).
22
23 2. Placed a 30-gallon drum with lid inside a 55-gallon drum and utilized the
24 steel pan as a catch basin.
25
26 3. Filled the void between the drums with dolomite, an inert filler
27 material, and then removed the lid from the 30-gallon drum.
28
29 4. Pumped 13 gallons of liquid solvent, 6.5 gallons of water, and
30 1.5 gallons of Envirostone liquid emulsifier into the 30-gallon drum.
31
32 5. Used an air operated mixer to stir contents of the 30-gallon drum for two
33 minutes.
34
35 6. Added 160 pounds of Envirostone cement to the 30-gallon drum contents
36 with mixer running and stirred for an additional 10 to 15 minutes.
37
38 7. Moved drums via forklift truck to the adjacent concrete storage pad and
39 allowed cement to cure for at least 24 hours.
40
41 8. Repeated steps 2 through 7 until all of the liquid solvent and solvent
42 sludge, which was removed with a shovel from the bottom of the 300 ASE,
43 had been solidified.
44
45 9. Placed contaminated tools in the 300 ASE and rinsed tools, as well as the
46 300 ASE, and solidified the rinsate by performing steps 2 through 7.
47
48 10. Filled remaining space in the 30-gallon drums with dolomite and sealed
49 drum with lid, lock ring, and bolt.
50

51 Envirostone is a trademark of the U.S. Gypsum Company.
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1 11. Filled void space between 30- and 55-gallon drums with dolomite.
2
3 12. Sealed the 55-gallon drums, labeled, and radiologically surveyed.
4
5 13. Placed drums in the waste materials storage area east of the
6 333 Building until shipped for disposal.
7
8 3.2.2.1 Cleaning and Demolition of Solvent Evaporator. After the liquid and
91 sludge were removed from the evaporator, the inside of the evaporator was

10 covered with a residue, This residue was removed during the equipment
11 cleaning process. Some residual perchloroethylene and 1,1,1-trichloroethane,
12 however, may have remained in the 300 ASE. No verification samples were
13 taken, since none were required for mixed waste at that time. The 300 ASE was
14 rinsed thoroughly with water during the cleaning process (see step 9,
15 Section 3.2.2), although scrubbing or pressure spraying was not utilized in
16 the rinsing process.
17
18 After the metal dumpster was cleaned, a slight amount of oxidation was
19 noticed; however, the dumpster appeared to be in good condition. The electric
20 pump and tools were rinsed with water, wiped down and checked by a radiation
21 monitor, and set aside for further use. Rinse water was solidified and
22 disposed of together with the solidified solvent.
23
24 By the end of March 1986, the 300 ASE had been cut up using a cutting
25 torch, which avoided contaminating mechanical cutting tools. Then the pieces
26 were placed in a standard 4 by 4 by 8-foot (128 cubic feet) plywood burial
27 box, designated C-39 (see Burial Checklist 3-SB-lA-i in Appendix 0).
28 Clothing, miscellaneous paper, plastic products, cloth utilized during this
29 operation, the heating coil, and related piping were disposed of in this box.
30 The void space in the box was partially filled with inert absorbent material
31 (vermiculite clay). A sample copy of a Fuels Maintenance Work Authorization
32 for cutting up and boxing of the 300 ASE is provided in Appendix D.
33
34 3.2.2.2 Transport and Disposal of Solvents and Solvent Evaporator. The drums
35 of solidified solvents,..rinsate, and the 300 ASE burial box were transported
36 in compliance with U.S. Department of Transportation regulations (DOT 1988).
37 The drums and 300 ASE burial box were loaded by a forklift truck onto a
38 semi-trailer truck and transported to the 200 West Area Low-Level Burial
39 Grounds. Fifty-seven 55-gallon drums of solidified solvent, sludge, and
40 rinsate were generated from the cleanup effort and buried during
41 February 1986 (Burial Compliance Checksheets 3-1A-7G-1, 3-1A-7L-1, and Burial
42 Record 313-UNC-80-10; Appendix D). The 300 ASE burial box had a total volume
43 of 128 cubic feet and was buried in July 1986 (Burial Compliance Checksheet
44 3-5B-lA-i and Burial Record 313-UNC-86-4).
45
46 3.2.2.3 Hazardous Waste Management Units. All hazardous waste management
47 units at the Hanford Site are under the EPA/State Identification
48 Number WA789008967, which provides interim operating status designation.
49
50
51

910625. 0955 3-4



DOE/RI 88-08 Closure Plan
300 ASE, Rev. 4

06/26/9 1

1 3.3 DECONTAMINATION AND REMOVAL OF
2 HAZARDOUS WASTE RESIDUES
3
4 The extent to which hazardous waste residues from the 300 ASE exist or
5 persist in the soil at the site, will be evaluated by means of a Soil and
6 Concrete Sampling and Analysis Plan (Appendix E). Based on the spill scenario
7 described in Section 1.4, and the nature of the wastes (i.e., specific
8 gravities), it is likely that little, if any, waste was discharged from the
9 300 ASE when it was inadvertently filled with water to overflowing from the

10 leaky steam heating coil system. The amount of primary solvents in the
11 300 ASE expected to have been discharged with the less dense water for a
12 100-gallon spill, is estimated to be a maximum of 200 milliliters for
13 1,1,1-trichloroethane and 50 milliliters for perchloroethylene, based on
14 solubilities (25"C values) alone. Such small amounts of solvent evaporator
15 volatile components (if any) also would be likely to have since evaporated
16 from the soil (Appendix E, Section 2.4.1).
17
18 Evaluation of the type and extent of potential contamination present in
19 the soil and concrete resulting from operation of the 300 ASE could have been
20 affected by the possible upward migration of waste (e.g., by vapor or gas
21 transport) from the underlying 618-1 Burial Ground, and also due to the
22 uncertainties associated with sources of the engineered soil cover. Because
23 of these uncertainties, soil and concrete analysis will be largely confined to
24 those waste constituents known, and suspected to be associated with the
25 300 ASE (see Appendix E, Sections E-1.2.1 and E-1.2.2).
26
27 Inorganic constituents having concentrations at or below detection limits
28 in the analysis of the raw waste (Table 1-2) have been omitted from the list
29 of constituents to be analyzed. The elements silicon, aluminum, iron,
30 calcium, sodium, and phosphorous also have been excluded as they are primary
311 constituents in the native rocks and soils that occur at concentrations far in
32 excess (1,000 to 500,000 micrograms per gram) of those in the raw waste (less
33 than 100 micrograms per gram). The amounts of fuel fabrication related
34 inorganic constituents in the initial solvent alone, as well as those that
35 would remain as residue in the soil after evaporation, are below the regulated
36 concentrations. For example, the maximum amount of beryllium in the initial
37 solvent, is significantly below regulated concentrations (equivalent
38 concentration of 0.000011 weight percent; WAC 173-303-9906). However, the
39 inorganic fuel fabrication related constituents have been included in the list
40 of analytes (Table 3-2) as a conservative measure. All organic constituents
41 obtained by Methods 8240 and 8270 (SW-846, EPA 1986) will be analyzed because
42 they are measured concurrently in the analysis. However, only those known and
43 suspected to be associated with the 300 ASE will be evaluated for closure
44 purposes. The other data will be reported for informational purposes, as
45 Ecology has requested.
46
47 Evaluation of the 300 ASE soil will be based on the composition of the
48 soil compared to the composition of the local background soil for the
49 constituents listed in Table 3-2. The local background, i.e., the soil cover
50 for the 618-1 Burial Ground, is referred to here as the baseline. This
51 baseline material is intended to serve a special type of local or area
52 background (Ecology 1991) because it consists of soil that was introduced to
53 the area as a cover for the underlying burial ground that may be distinct from
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11 other natural or anthropogenic background in the area. Justification for the2 selection of the baseline and for baseline sample locations is provided in
3 Appendix E, Section E-5. The constituents listed in Table 3-2.
4
5 Table 3-2. The 300 Area Solvent Evaporator Analytes and
6 Performance Standards.
7

8Initial Alternative
9 Category-Constituent action level action level

101 Soil Concrete Soil Concrete
111 1- 300 ASE primary organic constituents
121 Perchloroethylene (PCE) a b c c
131 1,1,1-trichloroethane (TCA) a b c c
141 Trichloroethylene (TCE) a b c c
151 Methyl ethyl ketone (MEK) a b c c
161 Ethyl acetate a b c c
171 Dichloromethane (methylene chloride) a b c c
181 Petroleum naptha c c- -

191 2- 300 ASE secondary organic constituents (i.e., degradation products)
20 1,1-dichloroethylene (OCE) a b c c
211 trans-1,2-dichloroethylene (DCE) a b c c
22 1,1-dichloroethane COCA) a a c c
231 1,2-dichloroethane (DCA) a b c c
24 Vinyl chloride a b c c
25 3- Inorganic constituents (related to fuel fabrication)
26 Zirconium a d b d
271 Beryllium a d b d
28 Bromine a d b d
291 uranium d d d d
301 Copper a d b d
311 4- Inorganic constituents (related to paint shop solvents)
32 Barium a d c d
331 Cadmium a d c d
341 Lead a d c d
35 Silver a d c d
36
37 a Concentrations that exceed baseline (local background) threshold levels.
38 b Concentrations that exceed limits of quantitation (LOQ), i.e., the level
39 above which quantitative results may be obtained with a specified degree
40 of confidence, is defined by the American Chemical Society (1983) as
41 10a ± 3a at the 99 percent confidence level, where a is the standard
42 deviation of the instrumental background noise.
43 c Concentrations that exceed human health-based protection or safety44 levels (Appendix E-3); contingent on approval by Ecology.
451 d No action level. Concentration determined for information only.
46
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1 are those known or suspected to be associated with the 300 ASE that were not
2 excluded for reasons stated previously. These constituents comprise four
3 categories of contaminants and specific constituents as listed in Table 3-2.
4
5 1. Solvents and organic compounds known to have been introduced to the
6 300 ASE.
7
8 2. Organic solvent degradation products not included in the first category.
9

10 3. Inorganic constituents from fuel element fabrication.
11
12 4. Inorganic constituents from other materials known or suspected to have
13 been introduced into the 300 ASE (e.g., associated with paint shop
14 solvents) that are potentially dangerous wastes (e.g., WAC-173-303-9905).
15
16 Concrete samples will be analyzed for the same constituents as soil
17 samples (Table 3-2). The action levels for the 300 ASE solvent waste species
18 in constituent categories (1) and (2) identified in Table 3-2 are the primary
19 concrete performance standards for several reasons that are discussed in
20 Appendix E-1.2.2. The main reasons are that very small amounts of inorganic
21 constituents, if any, would have accompanied spills or leaks from the 300 ASE,
22 and also because it would not be possible to discriminate very small amounts
23 of 300 ASE-derived inorganic contamination from those attributable to past
24 practice operations. Thus, inorganic constituents in the 333 East Concrete
25 Pad will be handled in conjunction with the 300-FF-2 Operable Unit remedial
26 actions. Ecology's final decisions regarding the closure of the 300 ASE,
27 however, will be made on the basis of all data.
28
29 Clean closure is to be predicated on the premise that the constituents
30 from the 300 ASE are not present in the soil or concrete in the closure area;
31 or if present, are at concentrations statistically below baseline threshold
32 values, or are at concentrations protective of human health and the
33 environment. These performance standards are referred to here as action
34 levels. The action levels are identified in Table 3-2 and are described in
35 Section E-1.4 of Appendix E. The decision tree illustrated in Figure 3-1
36 describes the closure options to be followed. If the concentration of any of
37 the constituents identified in Table 3-2 are statistically above the initial
38 action levels, continued efforts to clean close the facility will be based on
39 the type and extent to which an action level is exceeded and on further
40 assessment of future activities necessary to protect human health and the
41 environment. These assessments include evaluations of health-based risk using
42 data from sources such as the EPA Integrated Risk Information System [IRIS
43 (EPA 1991)], the Health Effects Assessment summary tables (EPA 1989). The
44 DOE-RL will request approval for the use of alternative action levels from
45 Ecology's for closure of the 300 ASE, where warranted. If clean closure
46 conditions cannot be met, closure will be performed in conjunction with
47 Operable Unit 300-FF-2 as identified in Section 3.4 (Figure 3-1).
48
49 Initial action levels for both organic and inorganic constituents in soil50 will be based on statistical variation from baseline values as described in
51 Appendix E. Baseline values for soil in the case of the 300 ASE will be
52 obtained from analyses of the soil covering the underlying 618-1 Burial
53 Ground, excluding the closure area and areas of known disturbances.
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Figure 3-1. Decision Tree for Closure Options.
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1 Alternative action levels will be based on health-based limits
2 (Appendix E-1.4). Closure of the 300 ASE should be based primarily on the
3 concentrations of organic constituents listed in Table 3-2 because they are
4 the only reliable indicators of 300 ASE derived contamination. However, all
5 data will be reviewed by Ecology in the decision process.
6
7 As described in Appendix E, a total of 15 soil samples will be taken:
8 six samples and one duplicate from the 300 ASE soil closure area (Figure 3-2),
9 and eight baseline samples from the 618-1 Burial Ground cover (see

10 Figure 3-3). A total of 14 concrete samples (including one duplicate) from
11 the concrete closure area will be collected from five concrete core sampling
12 sites as shown in Figure 3-4 and described in Appendix E.
13
14 If concentrations of the components identified in Table 3-2 are not
15 statistically above these action levels, it will be concluded that no
16 contamination from the 300 ASE exists or remains in the soil or concrete.
17 The 300 ASE will be considered clean closed under RCRA and WAC-173-303, upon
18 Ecology's acceptance of the results and evaluation of the soil and concrete
19 sampling and analysis plan.
20
21 The presence of organic constituents in the soil (closure area and
22 baseline), other than those listed in Table 3-2, will be regarded as
23 originating from the underlying 618-1 Burial Ground or other operations in the
24 300 Area. Elevated concentrations of inorganic constituents in baseline
25 samples will be interpreted in the same manner. Any remedial action for such
26 contaminants will be evaluated in conjunction with the Remedial
27 Investigation/Feasibility Study of Operable Unit 300-FF-2.
28
29 In the event that clean closure is not possible, the facility will be
30 subjected to remediation in conjunction with CERCLA, whereby remediation will
31 be evaluated as part of the Remedial Investigation/Feasibility Study of
32 Operable Unit 300-FF-2. This is proposed because the proximity of the
33 300 ASE site to the underlying 618-1 Burial Ground precludes other types of
34 RCRA closure. If the decision is made to close in conjunction with CERCLA,
35 details of any decontamination efforts that are necessary as part of the clean
36 closure or Remedial Investigation/Feasibility Study efforts will be based on
37 the results of soil and concrete sampling and analyses and submitted as an
38 amendment to the closure plan.
39
40
41 3.4 OTHER ACTIVITIES REQUIRED FOR CLOSURE
42
43 If no soil or concrete contamination is found, no additional activities
44 are required. If clean closure is not possible, further closure activities
45 will be performed in conjunction with the Operable Unit 300-FF-2 remedial
46 action.
47
48
49 3.5 SCHEDULE FOR CLOSURE
50
51 Upon approval of this plan, schedules for sampling and analysis of
52 soils and concrete will be finalized. Table 3-3 is the sampling duration
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Figure 3-3. Baseline Soil Sampling Sites for the 300 Area Solvent Evaporator.
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Figure 3-4. Concrete Sampling Sites for the 300 Area Solvent Evaporator.
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1 Table 3-3. Duration Schedule for Soil and Concrete Sampling".
2

3 Week Activity

4 0 Receipt of Ecology's written authorization to perform sampling
5 1-6 Mobilization for sampling; deployment of field crews, implementation

of analytical laboratory's statement of work, engage independent
engineer contract, etc.

6 7-8 Collect and transport samples from the 300 ASE and baseline
locations to the laboratory

7 9-19 Laboratory analysis of the samples (60 days) and verification of the
laboratory report (21 days)

81 20-23 Review of analytical results and statistical analyses; telephone
notification to Ecology (following the DOE-RL briefing)

9 24-28 bSubmittal to Ecology of the closure disposition and contaminant
volumes (if any), based upon the soil and concrete sampling/analysis
results

10
a1 Soil and concrete sampling and analysis may not be concurrent

12 b Ecology/EPA acceptance of the closure disposition will constitute
13 conclusion of the closure activities.
14
15
16 schedule. It is anticipated that initiation of sampling and analysis and
17 closure of the site, will be completed within 180 days after approval of the
18 closure plan. Schedules for remedial action as part of the clean closure
19 activities, or as part of the Remedial Investigation/Feasibility Study
20 activities associated with Operable Unit 300-FF-2, will be provided to Ecology
21 as amendments to this plan.
22
23
24 3.6 AMENDMENT OF PLAN
25
26 The original closure plan for the 300 ASE was submitted to Ecology in
27 September 1985. This version of the closure plan has been revised to reflect
28 the completion of the stated initial closure activities and notification to
29 the regulating authority of the current site status. Amendment(s) to this
30 plan regarding the results of soil and concrete sampling and analysis and
31 impacts to the clean closure strategy will be provided to Ecology.
32
33 Amendment(s) to this plan may also be provided in the event that any
34 CERCLA remediation activities are necessary. The DOE-RL will be responsible
35 for all amendments to this plan.
36
37
38 3.7 CLOSURE HISTORY
39
40 Closure of the 300 ASE site began with suspension of solvent waste
41 deliveries to the site in August 1985, and termination of the heating process
42 and final shutdown of the facility in November 1985 (Table 3-1).
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1
2 3.8 SCHEDULE FOR TREATMENT, REMOVAL, AND
3 DISPOSAL OF FINAL WASTE VOLUME
4
5 Removal, solidification, and disposal of the final waste volume was
6 initiated in November 1985, and completed in July 1986. The schedule of these
7 activities has been summarized in Table 3-1. Following the evaluation of data
8 obtained from the soil and concrete sampling and analysis plan, if needed, as
9 part of the CERCLA process, a schedule for removal and disposal of any

10 evaporator originated contaminants remaining in the soil and/or concrete will
11 be prepared and provided to Ecology as an amendment to this plan.
12
13
14 3.9 CLOSURE COMPLETION AND EXTENSION OF
15 TIME PERIOD
16
17 It is required that final closure be completed within 180 days after
18 receipt of the final volume of waste, or within 180 days after approval of the
19 closure plan, whichever is later, unless an extension is granted. It is
20 anticipated that the soil and concrete sampling/verification activities will
21 be completed within 180 days after approval of this closure plan. If the
22 evolution of unforeseen events could necessitate an extension of this time
23 period, then an extension from Ecology would be requested.
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1 4.0 CERTIFICATION OF CLOSURE
2
3
4 Within 60 days of final closure of the 300 ASE, the DOE-RL will submit to
5 Ecology a certification of closure. This certification will be signed by both
6 the DOE-RL and an independent professional engineer registered in the State of
7 Washington, stating that the facility has been closed in accordance with the
8 approved closure plan. The certification will be submitted by registered
9 mail. Documentation supporting the closure certification will be retained and

10 furnished to Ecology upon request. The DOE-R. will self-certify with the
11 following document or a document similar to it:
12
13 "1, the undersigned, the owner and operator of the 300 Area Solvent
14 Evaporator, hereby certify that I have reviewed the approved 300 Area
15 Solvent Evaporator Closure Plan and, to the best of my information and
16 belief, all closure activities were performed in accordance with the
17 specifications identified in the approved closure plan. (Signature and
18 date)."
19
20 Professional Engineer Closure Certification: The DOE-RL will engage an
21 independent professional engineer registered in the State of Washington to
22 certify that the facility has been closed in accordance with the approved
23 closure plan. The DOE-RL will require the engineer to sign the following
24 document or a document similar to it:
25
26 "I, the undersigned, an independent registered professional engineer,
27 hereby certify that I have reviewed the approved Closure Plan for the
28 300 Area Solvent Evaporator and, to the best of my information and
29 belief, all closure activities were performed in accordance with-the
30 specifications identified in the approved closure plan, (Signature,
31 date, professional engineer license number, business address, and
32 telephone number)."
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1 5.0 POST-CLOSURE
2
3
4 5.1 NOTICE IN DEED
5
6 If clean closure cannot be accomplished, within 60 days of the
7 certification of closure of the 300 ASE site, the DOE-RL will, in accordance
8 with the state regulations, sign, notarize, and file for recording, the
9 following notice. The notice will be sent to the Auditor of Benton County,

10 P.O. Box 470, Prosser, Washington, with instructions to record this notice in
11 the General Index. This document is normally reviewed in property title
12 searches.
13
14
15 TO WHOM IT MAY CONCERN
16
17 The U.S. Department of Energy-Richland Operations Office, an operations
18 office of the U.S. Department of Energy, which is a department of the United
19 States Government, the undersigned, whose local address is the Federal
20 Building, 825 Jadwin Avenue, Richland, Washington, hereby gives the following
21 notice as required by 40 CFR 265.119(b) and WAC 173-303-610(10) whichever is
22 applicable:
23
24 (a) The United States of America is, and since April 1943, has been in
25 possession in fee simple of the following described lands (legal
26 description of the 300 ASE closure site).
27
28 (b) The U.S. Department of Energy-Richland Operations Office, by
29 operation of the 300 Area Solvent Evaporator, has disposed of
30 hazardous and/or dangerous waste under the terms of regulations
31 promulgated by the U.S. Environmental Protection Agency and
32 Washington State Department of Ecology (whichever is applicable) at
33 the above described land.
34
35 (c) The future use of the above-described land is restricted under the
36 terms of 40 CFR 264.117(c) and WAC 173-303-610(7)(d) (whichever is
37 applicable).
38
39 (d) Any and al' future purchasers of the this land should inform
40 themselves of the requirements of the regulations and ascertain the
41 amount and nature of wastes disposed on the above-described
42 property.
43
44 (e) The U.S. Department of Energy-Richland Operations Office has
45 filed a survey plat with the Benton County'Planning Department and
46 with the U.S. Environmental Protection Agency Region 10 and
47 Washington State Department of Ecology (whichever are applicable)
48 showing the location and dimensions of the 300 Area Solvent
49 Evaporator site and a record of the type, location, and quantity of
50 waste treated.
51
52
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1 5.2 CLOSURE COST ESTIMATE
2
3 It is DOE-RL's understanding that federal facilities are not required to
4 comply with WAC 173-303-620. However, projections of anticipated closure
5 costs will be provided annually during the closure activities (starting
6 October 1991).
7
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1 6.0 PROCEDURES TO PREVENT HAZARDS
2
3
4 The procedures applicable to normal Hanford Site activities (including
5 soil and concrete sampling) are described in the following sections.
6
7
8 6.1 SECURITY
9

10 Security is addressed in Chapter 1.0, Section 1.2.
11
12
13 6.2 INSPECTION SCHEDULE
14
15 Clean closure is anticipated; therefore, this section is not applicable
16 to the 300 ASE. The alternative, if implemented, is to follow the CERCLA
17 process (300-FF-2 Operable Unit) and the emergency remedi.al action may be an
18 epoxy-asphalt cover with suitable engineered thickness to preclude any RCRA
19 monitoring/inspection requirements.
20
21
22 6.3 DOCUMENTATION OF PREPAREDNESS AND
23 PREVENTION REQUIREMENTS OR WAIVER
24
25 The Hanford Site normal emergency facilities/equipment are adequate for
26 all emergencies, if needed. Figure 1-2 shows the close proximity of medical
27 and fire station facilities. Section 6.5 addresses the relevant scenarios
28 associated with closure activities and includes documentation requirements.
29
30
31 6.4 PREVENTIVE PROCEDURES, STRUCTURES,
32 AND EQUIPMENT
33
34 No closure activities are anticipated beyond the collection of soil and
35 concrete samples; therefore, this section is not applicable to the 300 ASE.
36
37
38 6.5 SPILLS AND DISCHARGES TO THE
39 ENVIRONMENT
40
41 Because the facility no longer exists, there is no possibility of spills
42 and discharges to the environment resulting from the 300 ASE. The only other
43 types of impact to the environment from the 300 ASE are. those associated with
44 soil and concrete sampling activities, and there are no dangerous materials
45 used in this effort. The following information is provided as an additional
46 safety measure to cover unanticipated contingencies.
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1 6.5.1 Notifications
2
3 Three types of notifications are described in this section:
4 (1) emergency signals, (2) notification of emergency response organizations,
5 and (3) notification of authorities.
6
7 6.5.1.1 Emergency Signals. Several communication systems exist on the
8 Hanford Site to notify personnel of emergency incidents and to disseminate
9 information about events affecting Hanford Site activities. Three of these

10 systems are as follows:
11
12 0 Priority message system (management bulletin)--a network of telefax
13 machines used to transmit important messages rapidly across the
14 Hanford Site
15
16 0 The DOE-RI radio system--links the Hanford Patrol, Hanford Fire
17 Department, safety, and engineering representatives at a network of
18 base stations, mobile units, and portable radios
19
20 0 Hanford Site emergency signals--emergency signals used to alert
21 personnel in an emergency event are listed in Table 6-1.
22
23
24 Table 6-1. Hanford Site Emergency Signals.
25
26 Signal Incident/Al arm Type Response
27
28 Gong or bell Fire Nonprocess personnel will
29 evacuate
30 Process personnel will
31 wait for directions
32

33 Steady siren Evacuation Get car keys if time
34 permits and vacate
35 building; rejort to
36 staging area
37
38 Wailing siren Take cover Seek shelter indoors
39 Shut windows and doors
40 Await instructions
41
42 Ringing bell CAb alarm Evacuate immediate area
43 Call for help
44 Remain in one location
45
46 CRASH alarm Emergency communications Pick up phone and listen
47 Relay message to building
48 emergency director
49
50 aArea where facility personnel gather following notification of incident.

51 b Continuous air monitor.
52
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1 6.5.1.2 Notification of Emergency Response Organizations. The building
2 emergency director will be responsible for initially assessing any facility
3 emergency situation. Notification of the Hanford Site emergency response
4 organizations will be carried out as follows.
5
6 *If the situation requires assistance from the Hanford Fire Department,
7 ambulance, or the Hanford Patrol, notification of the Patrol
8 Operations Center will be made via the Hanford emergency response
9 number (811).
10
11 *For lesser emergencies necessitating assistance from outside the
12 facility (but not requiring fire, ambulance, or patrol personnel)
13 notification will be given to the emergency duty officer at the Patrol
14 Operations Center business number (373-3800).
15
16 *In the case of a relatively minor abnormal occurrence, the situation
17 will be handled by facility personnel (the building emergency director
18 and line management).
19
20 6.5.1.3 Notification of Authorities. Notification of the DOE-RL, Ecology,
21 and the National Response Center will be carried out as follows.
22
23 *The building emergency director or line management will document all
24 emergencies on an Event Fact Sheet (Figure 6-1), which must be
25 completed within 24 hours. The Event Fact Sheet will be used to
26 provide Westinghouse Hanford management with facts about 'an unplanned-
27 event and to disseminate information to those responsible for
28 preventing recurrence of similar events. The DOE-RL will be notified
29 by Westinghouse Hanford line management or the assigned overview
30 organization depending on the consequences of the event. A copy of
31 the Event Fact Sheet will be retained by the DOE/RL.
32
33 *The Patrol Operations Center will immediately notify the DOE-RL of all
34 emergency incidents (fires, explosions, releases, etc.) reported via
35 the Hanford Site emergency number (811).
36
37 *In the case of any release of dangerous waste, the building emergency
38 director will immediately notify Westinghouse Hanford Environmental
39 Protection. All releases of dangerous waste to the environment will
40 be reported immediately to the DOE-RL by Environmental Protection.
41 The DOE-RL then will notify Ecology of the release.
42
43 0 In addition, if a spill exceeds the reportable quantities established
44 under CERCLA, according to 40 CFR 302, the DOE-RL will notify the
45 National Response Center at (800) 424-8802.
46
47 0 The DOE-RL report to Ecology and the National Response Center will
48 contain the following information:
49 - Name and telephone number of reporter
50 - Name and address of facility
51 - Time and type of incident
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1 - Name and quantity of material(s) involved to the extent known
2 - Extent of injuries, if any
3 - Possible hazards to human health and the environment outside the
4 facility
5 - Actions taken to mitigate the situation.

6
7 *All environmental releases of hazardous materials, including those
8 that do not exceed a CERCLA or Ecology reporting limit, will be
9 included in a monthly spill report. Facility managers provide

10 information on environmental hazardous material spills to
11 Environmental Protection. Environmental Protection compiles the
12 monthly spill report for submittal to DOE-RL.
13
14 *All spills or releases that occur during transportation will be
15 reported by the transporter to the DOE-RL and Ecology. In addition, a
16 written report will be submitted to:
17
18 Director, Office of Hazardous Material Regulations
19 Materials Transport Bureau
20 Department of Transportation
21 Washington, DC 20990.
22
23
24 6.5.2 M4itigatiQn and Control
25
26 Any waste remediation will be addressed as part of the 300-FF-2 Operable
27 Unit, therefore, this section does not apply.
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Conuractot: JEVENT FACT SHEET

1. ride___________________ 4 Number __________

2. Reorutnq Organization~ ________________ . Rev. _____

3. OliiaorevarumefltppaqOect ________________ 6. Oate of EventiTime

7. Event identification

A) Location of Event:

91 Planultaciity Status:

C Event Typw:

8. Acoarent C2Usefi) Of Event Oein Matenal fc edure

C Penorww.4 Error C3 Administrative Control C: Other

9. Description of Evenit

10). Cdmov~uenceg of Event

11. Aerioni Taken f A) or Mlanned (91

12. Tentative Oispostion 13. Signatures

SEvent meets criteria for a UOR

SEvent meets critens ior a Ciique, OflyMauplOat

SUndetermined: Revited EFS will
be isued in 3 wrkung av £9.,.Q 0.A0

C3 Above criteria not met: no
further reort£cupaon~u . M

Figure 6-1. Event Fact Sheet.
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1 7.0 CONTINGENCY PLAN
2
3
4 The 300 ASE sampling plan and the Environmental Investigations and Site
5 Characterization Manual (WHC 1989) contain contingency plan information for
6 specific field sampling operations.
7
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1 8.0 PERSONNEL TRAINING
2
3
4 All personnel involved with the closure activities of the 300-ASE will
5 receive a minimum level of dangerous waste training.
6
7 *Managers and supervisors (M & S) are responsible for supervising,
8 coordinating, and directing the closure activities and personnel.
9

10 *Nuclear Process Operators and Decommissioning and Decontamination
11 workers (NPO) are responsible for sampling, packaging, and handling of
12 dangerous waste, nonradioactive, and radioactive material.
13
14 e Health Physics Technicians (HPT) are responsible for surveying for
15 radiological and dangerous waste contamination.
16
17 * Crafts (CR) personnel are responsible for specialized work. The various
18 crafts include carpenters, electricians, ironworkers/riggers, heavy
19 equipment operators, crane operators, millwrights, pipefitters, and
20 painters.
21
22 In addition to the personnel mentioned, any person entering a TSD unit
23 during closure must have the 40 hour hazardous workers training.
24
25 Table 8-1 contains a matrix that relates job categories to the individual
26 training course. Appendix N contains brief descriptions of the training
27 courses, including descriptions of the target audience, instructional
28 technique, evaluation method, length of course, and frequency of retraining.
29
30 Table 8-1. Company-General Training Matrix.

32Core iteTar a /Audience _____

32Cusett6Type MS NPO NPT CR33 Generator Hazards safety Training I X X X X34 Hazardous Waste Worker Safety Training I X X X X
35 Hazardous Waste Worker Safety Training, Refresher C X X X X
36 Hazardous Materials/Waste Job Specific Training I X X X X
37 Scott SKAPAK INSA PAPR C X X X X

3 etf-Contained Breathing Apparatus (SCBA) Training C X X X X

40 Radiation Safety Training C X X X X
41 On-the-Job Training C X X X X
42 Cardiopulmonary Resuscitation C X X x x
43 Noise Control (optional) C X X X X

* Scott SKAPAK is a trademark of Figgie Internationa L, Incorporated.
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11 Title: Generator Hazards Safety Training

2 Description: Provides the dangerous material/waste worker with
the fundamentals for safe use and disposal of
dangerous material s.

31 Target Audience: Dangerous material and waste workers

41 Technique: Classroom

51 Evaluation: Written test

61 Length: 4 hours

71 Frequency: 24 months

8

9

10! Title: Hazardous Waste Worker Safety Training

11 Description: Provides the dangerous waste worker with the
fundamentals of safety when working with dangerous
waste.

12 Note: This course fulfills training requirements
of 29 CFR 1910.120 requiring dangerous waste
training of workers at all treatment, storage,
and/or disposal facilities regulated under RCRA.

131 Target Audience: Dangerous material and waste workers

141 Technique: Classroom and on-the-job training

151 Evaluation: Written test

161 Length: 24 hours

171 Frequency: Not applicable

181
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11 Title: Hazardous Waste Worker Safety Training Refresher

2 Description: Provides the dangerous waste worker with a
refresher in the fundamentals of safety when
working with dangerous waste.

3 Note: This course fulfills training requirements
of 29 CFR 1910.120 requiring dangerous waste
training of workers at all treatment, storage,
and/or disposal facilities regulated under RCRA.

41 Target Audience: Dangerous material and waste workers

51 Technique: Classroom

61 Evaluation: Written test

71 Length: 8 hours

81 Frequency: 12 months

9

10

Ill Title: Hazardous Material/Waste Job-Specific Training

12 Description: Provides job-specific dangerous material/waste
information. Two checklists may be obtained from
safety training to help the supervisor/manager
through this session with each employee.

13 Note: Not a classroom presentation--supervisor
conducts this exercise with each employee using the
checklists.

141 Target Audience: Employees who complete generator hazards safety
training

151 Technique: On-the-job training

161 Evaluation: On-the-job training checklist

171 Length: Average - 2 hours

181 Frequency: 12 months
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11 Title: Scott SKAPAK MSA PAPR

2 Description: This class is designed to instruct employees in the
proper use of the Scott "SKAPAK" for entry, exit or
work in conditions immnediately dangerous to life
and health and to instruct employees to recognize
and handle emergencies. This class also includes
instructions in the use of NSA PAPR.

31 Target Audience: General, Safety, QA, OPS/OPRS, Management,
Maintenance Engineering

41 Technique: Classroom

51 Evaluation: Practical exam

61 Length: Approximately 2 hours

71 Frequency: 12 months

8

9

101 Title: Self-Contained Breathing Apparatus (SCBA) Annual
Qualification

11 Description: Provides instructions in the proper use of a
pressure-demand respirator in which breathing air
is supplied from a cylinder carried on the user's
back. The SCBA are typically used for emergency
response situations in an atmosphere that is
immediately dangerous to life or health.

121 Target Audience: General, Safety, OPS/OPRS, Maintenance

131 Technique: Taught in a classroom using a slide projector and
overhead

141 Evaluation: Written and practical test

151 Length: Approximately 4 hours

161 Frequency: 12 months

17
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11 Title: Radiation Safety Training

2 Description: A practical dress/undress demonstration is also
required. Instructs radiation workers in the
fundamentals of radiation protection and the proper
procedures for monitoring exposures (ALARA).
Training includes knowledge of the acute and
chronic effects of exposure to radiation risks
associated with occupational radiation exposure,
mode of exposure, protective measures,
instrumentation, monitoring programs, contamination
control, personnel decontamination, warning signs
and alarms, and responsibilities of employees and
managers.

31 Target Audience: Radiation workers as defined in WHC-CM-4-10

41 Technique: Taught in a classroom using a white board,
appropriate audio/visual equipment

51 Evaluation: Written exam and practical dress/undress

61 Length: Approximately 7 hours

71 Frequency: 24 months (Retraining under Course Number 020003)

8

9

101 Title: On-The-Job Training

11 Description: On-the-job training session under the supervision
of an experienced person before full
responsibilities may be assumed. In addition, all
personnel on the hazardous waste site are required
to have reviewed this Waste Sampling and Analysis
Plan.

121 Target Audience: Dangerous Material and Waste Workers

131 Technique: Classroom and on-the-job training

141 Evaluation: Practical exercise and on-the-job training
checklist

151 Length: 40 hours

161 Frequency: 12 months
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11 Title: Cardiopulmonary Resuscitation (CPR)

21 Description: Provide cardiopulmonary R esuscitation training to
the American Heart Association standards.

31 Target Audience: All employees

41 Technique: Classroom and active participation.

51 Evaluation: Practical exam and written test.

61 Length: 4 hours

71 Frequency: 24 months (recertification)

8

9

101 Title: Noise Control (Noise-Hearing Conservation)

11 Description: Provide employees with information qonducive to
hearing conservation. Supervisors and employees
responsibility, exposure limits, hearing
conservation requirements, protection devices,
diagnosis of noise, induced hearing loss.

121 Target Audience: All employees exposed to an 8 hour time weighted
average sound level of 85 dBA or greater.

131 Technique: Classroom

141 Evaluation: None

151 Length: Approximately 1 hour

161 Frequency: 12 months

17
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1 9.0 OTHER RELEVANT LAWS
2
3
4 As discussed in Sections 3.3 and 3.5, the CERCLA process could become
5 significant in remediating this RCRA site. Applicable RCRA requirements will
6 be included within the CERCLA processes, if clean closure is not possible.
7
8 This section provides a summnary of the regulatory review performed to
9 assist Ecology in determining that the 300 ASE has met its obligations with

10 respect to other federal or state laws. The major environmental laws
11 evaluated include the following:
12
13 0 The Clean Air Act of 1977, as amended
14 0 The Clean Water Act of 1977, as amended
15 a The Coastal Zone Management Act of 1972, as amended
16 0 The Endangered Species Act of 1973, as amended
17 0 The Fish and Wildlife Coordination Act of 1934, as amended
18 0 The National Historic Preservation Act of 1966, as amended
19 0 The Wild and Scenic Rivers Act of 1968, as amended.
20
21 In addition, a summary of other requirements that may apply is provided.
22 Full references for each of these acts are included in Chapter 10.0.
23
24
25 9.1 THE CLEAN AIR ACT OF 1977
26
27 No active processing will occur at the 300 ASE to provide routine
28 emissions. No radioactive material will be stored at the facility. Storage
29 will involve sealed dangerous waste with possibly some occasional sampling
30 activities. Other than a catastrophic event, no upset conditions internal or
31 external to the facility would result in release concentrations outside the
32 facility exceeding levels the Occupational Safety and Health Administration
33 (OSHA) (OSHA 1989) defines as immediately dangerous to life and health.
34 Airborne releases from upset conditions would only continue until recovery
35 actions were taken. Based on this scenario, airborne emissions from the
36 facility will not include contaminants at concentrations or in sufficient
37 amounts that currently require an air quality permit from any agency.
38
39
40 9.2 THE CLEAN WATER ACT OF 1977
41
42 Because the 300 ASE no longer exists, operation of the 300 ASE can no
43 longer result in the discharge of any liquid effluents that would require a
44 National Pollutant Discharge Elimination System (NPDES) permit; therefore, no
45 permits or reviews pursuant to the Clean Water Act of 1977 are applicable.
46
47
48 9.3 THE COASTAL ZONE MANAGEMENT ACT OF 1972
49
50 The 300 ASE site is not located in a coastal zone or shoreline area as
51 defined by this statute; therefore, no permits or reviews pursuant to the
52 Coastal Zone Management Act of 1982 are applicable.
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1 9.4 THE ENDANGERED SPECIES ACT OF 1973 0/69

2
3 The site for the 300 ASE cannot be considered an undisturbed area or a
4 major habitat for native plant and animal species. Also, this area
5 constitutes a very small fraction of the Hanford Site and, hence, would not
6 play a significant role in the ecology of the Hanford Site. No listed or
7 proposed endangered or threatened species or their habitats are expected to be
8 affected by 300 ASE activities.
9
10
11 9.5 THE FISH AND WILDLIFE COORDINATION
12 ACT OF 1934
13
14 The 300 ASE will not involve the impoundment, diversion, or other control
15 or modification of any body of water; therefore, no permits or reviews
16 pursuant to the Fish and Wildlife Coordination Act of 1934 are applicable.
17
18
19 9.6 THE NATIONAL HISTORIC PRESERVATION
20 ACT OF 1966
21
22 The 300 ASE affects no areas that are eligible for nomination to the
23 National Register of Historic Places. In addition, the area was reviewed for
24 cultural resources.
25
26 Sites used as material 'borrow areas' for the 300 ASE have been reviewed
27 for the presence of archaeological resources in accordance with regulations
28 issued pursuant to, or other requirements of, the American Antiquities
29 Preservation Act of 1906; the American Indian Religious Freedom Act of 1978;
30 the Historic Sites, Buildings and Antiquities Act of 1935; the Archaeological
31 and Historic Preservation Act of 1960; and the Archaeological Resources
32 Protection Act of 1979. No known cultural resource impacts have occurred from
33 300 ASE activities.
34
35
36 9.7 THE WILD AND SCENIC RIVERS ACT OF 1968
37
38 The 300 ASE site does not affect any rivers presently designated under
39 the Wild and Scenic Rivers Act of 1968.
40
41
42 9.8 OTHER REQUIREMENTS
43
44 The application of insecticides and herbicides on or in the immediate
45 vicinity of the 300 ASE will be conducted in compliance with the Federal
46 Insecticide, Fungicide, and Rodent icide Act of 1975, the Toxic Substances
471 Control Act of 1976, and the applicable provisions of the Water Quality
481 Standards for Surface Waters of the State of Washington (Ecology 1988).
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UL MAP -
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o NATIONAL DEFENSE NUCLEAR MATERIAL PRODUCTION

a ENERGY RESEARCH AND TECHNOLOGY DEVELOPMENT

o DEFENSE NUCLEAR WASTE MANAGEMENT
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WA7890008967

FORM I
DANGER=U WASTE PERMIT GENERA INFORMATION

XI, CERTIFTCATTON

I certify under penalty of law that I have personally examined and amfamiliar with the information submitted in this application and allattachments, and that based on my inquiry of those individuals imediatelyresponsible for obtaining the information, I believe that the submittedinformation is true, accurate, and complete. I am aware that there aresignificant penalties for submitting false information including thepossibility of 10ine and imprisonment.

Mlichiael J. Lawreice UateManager, Richland Operations
United States Department of Energy

W______ _______ _______ S/ 3 (
Wil Ii am M. Ja~ji Date
President
Westinghouse Hanford Company
Co-operator
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'1I. PROCESSES cniua

SPACE POP AMOIOP4AI. PROCESS CODES OR 'FOR OESCRONG 0114"N ""UCASS (cgeD i.04"). P900 EACH PIROCS W97EE MIECLUOU oSIGN CAPACITY

TO]1. SO0. - The 300 Area Solvent Evaporator was a treatment tank that was used to
treat radioactively contaminated spent solvents. These solvents were generated in
the fuel fabrication process at the 300 Area. The solvents consisted mainly of spent
trichioroethylene, perchloroethylene, 1,1,1-trichioroethane and an ethyl acetate-
I bromine solution. Non-radioactive paint shop solvents that were potentially treated
include methyl ethyl ketone, methylene chloride and petroleum naphtha. Treatment of
the wastes occurred by evaporation in a Brooks Load Lugger tank with steam coils
located on the side of the tank (T01). The unit was used to treat approximately 600
gallons of dangerous wastes per year. This unit has not received dangerous wastes
since November 1985 and the site will be closed under interim status.
A portion of the open air concrete pad adjacent to the 334-A Building (333 East

Pad) was used periodically for storage of the Solvent Evaporator and radioactively
contaminated spent solvents in DOT-specification 55 gallon steel drums (SOl). The
drums were temporarily stored on the concrete pad north of the Solvent Evaporator

ses until the waste solvents were placed in the Solvent Evaporator. No part of the
overlying concrete that was placed above most of the 333 East Pad in 1984 was used
for storage or treatment of the 300 Area Solvent Evaporator wastes.

VI. DESCRIPTION OF DAN4GEROUS WASTES
A.NAGEROUS WASTE NUM81ER - Enter the touw digit number trom Cheater 173O3 WAC tor eact listed dangerou waste you viall handle. It YOU handl
dangerouas wastes whnichi art no, listed in Chalator 17333 WAC. enter noe four digit number(s) that describes the ch*Iet5CtefltiiCS sno, the toxic Con.
tainants 0f those dangerous wae.

a. ESTIMATED ANNUAL OUANiTTIP - gar eacht listed waste entereo in column A estimate the Quantity of that waste that wifl be hneod on an anmualbais
For seen characteristic or toxic contanenteflred in column A estimate the tots, annuial Quantity at &Vl the non-iitee waste(s) that wWl be hnandled which
a""ea mat criaracternu or contaminant.

Q. UNIT OF MEASURE - Fier se Qanatiy entered in counSenter the unit of measure code. Units at measu* which must OR used and the saogonateo owdes
are:

ENGLISHl U~W OP IJIASUIRE CO0l METIC UNIT OP MEASURE COO6
POUNGS P tX3G-RAMS

rON . . hIION
Itf laey e a s a"y othr , If aesswe tar aGeatw. me WWI of meesen mes be ~OM coondstne Of me 141requved vms otw e uts Vole *em " 0. me umeeedew.

S"y or so*ecifI gravity of the weace

0. Pqcassgs
IPROCESS CODES.
Per Doled d""eseen eAW Per seI isted ane WeOWe ente Mi OMeM A sle= the ca.(a from Ins lolt Of am*" con"s wontin vies a to at now me

"ast wol be stared. Itetd GIt If oar e Dof at the teed".
Per mn-nfsawe ustiewe ws.e - ar eawn ciefterenc antwea cantouVMSti enterd vi Coliemn A. selecto Coatal tramg me list o moes codes coweied 0 Section 91
to smmcae as me pruesss [not vd be sag to stars. treLalt 1 r owsese o# ad me see-ese dangerous .estes lat aoasehat cis, a iterenec or to"i cimem.
Nos: Four Ivao@a we crowded tor emesig Mauc*" iee. I mere we needea. (I I & -ie frs hree ie.s aeaw wow.e (2) StewrW 00'a the esifeme nea ba= o iRem

iy.O( I : am (3) ofiteri thme soederwees as Degsw t me iw~er end the addiesl 00.-(a).

L. PROCus OISCIIHPTIOWeo u.i mlitdtrawes matwd be "asedescribe mhe oruceag. the*w Aec aia n theIons.

itOTIL DANGEROUJS WASTES DISCOIT M? ORE THANf ONES OAiNOtJ WASTE NEUM - Oneerows waes. mat con as seventies bry tier me ane was
4hew ~ia 00 Gesed as me tWa tacoo".

t. Select me at me O4feaesw Waste "Wavere anm eater it a Caleme A. On the same was couieiste coleans S. C. and 0 by esemins mers &mam Ihsa of me
-e=g eag describing ad ins, atueses to De se to Treat, star. amat diswse of the waste.

2. Ini camne. A at the vNst lie 0~w Me amero Oaoqewass We40e Neser that can be ued to aseamet the waste. in camet 0(2) an meat ole ewter -iea wits sees.
sa ae noo Otmer ear.. = thst Ie".

3. Atest ese 2 tar sean amer Oeeraus Weste, 'feriner that can as mst to aescasm insss w elea ss.

EXAMPLE POR COMPLETING SECTION tN (Nonew at me, nffo X5 1 . X X-1 and X-4 detest - A Isisey vow treat god Otelose at " enencled 900 olse ow "Mow 04 esav stie.
'195 nm ies&e toomi ane *isi -comma. &sdomn. me teas, edtree mmgase 04trse Rse-tiered wsetm twa wastag we canusie am# ass Ihr IN bansti.
'0d s wn o w Wo owan wews. time ner wa..8 canusee ON ovetle sad Roxaeri bee samod tOO Dogme peryser of met waste. reement edbeis. viarv and

seges wo be Is a le0.dl.

A. C. UNTs 0. PROCESSES
.0 ASSGIROU S. ESTIMATM ANUttAL OtFl KA-gs ol 2 RCESOS~i?~

%4 0 WASTE Po. GUANnITY OF WAM si .POES OE RCESDEINTO
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IV. DESCRIPTION OF DANGEROUS WASTES (continue4)
A.Q C.wi 0. P0OcEaUe

IN LMROU M.ISYATIED AIUSUAL OF HMh r

'~Y~T 770 Evaporation/Container Storage

2 F1iI01 2 I _ _ _ _ III__I__II

iIT 0031 I " y ~ ______

6 W IC1011 I___ III__ __ T- I_ _ __ _ _ I I I I I I_

8 ID!01 li t1T Included With Above

12 ~7
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__19- 1  1  
_ _ _ _ _

20 I ____________ _____________________

.o13________ ______________

24__~~~~~~7_____
______________________ I 1~ TT-

toa. - OCT 030-31 Pwm 3 PAGEA OF CONTh4UE ON REVERSE
(9 A *3~ C .. M #10 99W - f W.' aewm 0.O.)
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V. OESCRIPTION OF OANGER0US WASTES (COMfrfu0ii

I USE ?"d 3P^ t US? ADlOfMAL PR=MS I006 PMM aEGIIO 011 ON PAGE I.

The 300 Area Solvent Evaporator was used for the treatment of radioactively
contaminated solvents generated during the fuel fabrication efforts and associated
processes. Approximately 7700 pounds of waste were treated in the Solvent Evaporator
each year.

The storage pad was used to temporarily store radioactively contaminated solvent
was'te until the solvent could be treated in the Solvent Evaporator.
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X. OPERATOR CERTIFICATION

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

3 5-76
Co-opera r ate
John E. olan, President
West ghouse Hanford Company

Own~~erato
Owne/OpeatorDate

Michael J. Lawrence , Manager
U.S. Department of Energy
Richland Operations Office
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APPENDIX B

HANFORD SITE
WASTE INFORMATION DATA SYSTEM (WIDS)
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1 CONTENTS
2
3
4 Waste Information Data System 2 pages
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1 HANFORD SITE
2 WASTE INFORMATION DATA SYSTEM (WIDS)
3
4 Site Name: 618-1 Burial Ground
5
6 Status: Operational: Inactive
7 Radiological: Released
8
9 Site Type: Non-Retrievable Solid Waste
10
11 Coordinates: N55310/E14987, N55630/E14987, N55310/E14834,
12 N55630/E14890, N55390/E14834, N55390/E14890
13
14 Reference Drawings: H-3-9921 (sheet 2) and H-3-1172
15
16 Alias Names: 318-1, Solid Waste Burial Ground No. 1
17
18 Location: 300 Area - adjacent to the 333 Building in the
19 northeast corner of the 300 Area near the
20 exclusion fence.
21
22 Elevations and Depths: Ground (above msl): 390 feet
23 Water Table (below grade): 48 feet
24 Site Depth (below grade): 20 feet
25
26 Waste Category: Mixed Waste
27
28 Service Dates: Start: 1944
29 End: 1951
30
31 Waste Volume: Estimated at 350 tons in 37,000 cubic yards
32
33 Contaminated Soil Volume: Not available
34
35 Overburden Soil Volume: 1,224 cubic yards
36
37 Site Area Boundary: 35,520 square feet
38
39 Summary Date: July 30, 1987
40
41 Site Description: Burial ground consisting of at least two
42 trenches running north-south, 16 feet wide
43 (surface) x 230 feet long x 8 feet deep. There
44 also are a series of pits 15 feet wide, running
45 east-west in the south end, 20 feet deep.
46
47 Service History: This burial ground was active from 1944-1951.
48 The site contains large quantities about
49 16.28 tons of uranium and small quantities of
50 plutonium and fission products from the
51 300 Area Reactor Fuel Fabrication facilities
52 and laboratories.
53
54 Associated Structures: None.
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Figure B-1. 300 Area Solvent Evaporator Closure Area

2 and 618-1 Burial Ground.
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6 Table C-2. Carcinogenesis Determination. ... ....... .... APP C-2
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1 APPENDIX C
2
3
4 COMPOSITION AND DESIGNATION OF SOLVENT EVAPORATOR WASTE
5
6
7
8 Table C-i. Toxicity Determination.
9
10
11 Component Concentration(%) WT% Category' ECb
12
13 Perchioroethylene 71 7.10E+01 B 7.1E+01
14 1,1,1-trichloroethane 9 9.OOE+00 C 9.OE-03
15 Trichloroethylene 11 1.10E+01 B 1.1E-03
16
17 Combination mixturec 9 9.OOE+00 C 9.OE-03
18 Ethyl acetate D
19 Bromine None
20 Used Oil None
21 Methyl ethyl ketone D
22 Methylene chloride C
23 Petroleum naphtha None
24
25 Aluminum loppm 1.OE-03 None--
26 Boron 5ppm 5.OE-04 None--
27 Calcium 52ppm 5.2E-03 None--
28 Iron l8ppm 7.8E-03 None--
29 Lithium 4ppm 4.OE-04 None--
30 Beryllium <0.llppMd 1.IE-05 A 1.1E-05
31 Phosphorus Z5ppm 2.5E-03 X 2.5E-03
32 Silicon 28ppm 2.8E-03 None--
33 Sodium 46ppm 4.6E-03 A 4.6E-03
34 Zirconium 2ppm 2.OE-04 None--
35___________
36
37 Total EC 7.1E+01
38

39 a WAC 173-303-084(5) and 40 CFR 302.4.
40 b EC=Equivalent Concentration.
41 c The combination mixture will be classified as Toxic C for designating
42 dpurposes.

43 Calculated Concentration.
44
45 Note: Concentration of uranium was below detection limits (less than
46 10 micrograms per milliliter). If the EC is greater than 1 percent, then the
47 solution is regulated for toxicity as WT01 (extremely hazardous waste
48 according to WAC-173-303).
49
50
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1 Table C-2. Carcinogenesis Determination.
2 ________________________________________

3 Component Concentration (WT%)
4 Perchioroethylene 71
5 Trichioroethylene 11

6 Beryllium 1.1E-05
7 SUM OF WT% OF CARCINOGENS >82

8
9 Weight percent (wt%) of total carcinogens must be

10 greater than or equal to 1 percent in order to be
11 regulated as WC01 (extremely hazardous waste).
12
13
14 Table C-3. Persistence Determination.
15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16 Component Concentration (WT%)
17 Perchloroethylene 71
18 1,1,1-trichioroethane 9

19 Trichloroethylene 11

20 SUM OF WT% OF CARCINOGENS >90

21
22 Weight percent (wtV) of total halogenated
23 hydrocarbons must be greater than or equal
24 to 1 percent in order to be regulated as
25 WPO1 (extremely hazardous waste).
26
27

28 Table C-4. Listed Waste Designations*.
29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

301 Perchloroethylene FOOl, WTO1, WCO1, WPO1, 0001

311 1,1,1-trichloroethane F002, WPO1

321 Trichloroethylene F00l, WCO1, WPO1

331 Ethyl acetate F003
341 Methyl ethyl ketone F005

31Methylene chloride F001

37 *Based on WAC 173-303 dangerous waste listings.

38
39
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APPENDIX D

PROCEDURES, WORK AUTHORIZATIONS, BURIAL RECORDS, AND

COMPLIANCE CHECKSHEETS

NOTE: These historical procedures are reprinted without benefit of current
editorial standards. These procedures do not necessarily reflect the current
Hanford Site environmental practices.
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1 CONTENTS
2
3
4 UNI-M-46 Waste Solvent System 2 Pages
5
6 UNI-M-58 Degreaser Solvent Fill and Disposal System 3 Pages
7 (Issued 1/11/85)
8
9 UNI-M-58 Degreaser Solvent Fill and Disposal System 4 Pages

10 (Issued 1/20/84)
11
12 UNI-M-58 Degreaser Solvent Fill and Disposal System 3 Pages
13 (Issued 9/18/79)
14
15 UNI-M-58 Perchlor Fill and Disposal System 3 Pages
16 (Issued 6/20/78)
17
18 UNI-M-58 Perchlor Fill System 2 Pages
19 (Issued 4/11/77)
20
21 UNI-M-58 Trichlor Fill System 2 Pages
22 (Issued 1/16/75)
23
24 PWR-B-441 Sludge Solidification Procedures 4 Pages
25 (Issued 8/8/85)
26
27 RWP-300-1-85 Solidification and Disposal of Solvent Sludges 1 Page
28 (Issued 8/15/85)
29
30 UNI-M-57 Solidifying and Packaging of Waste solvents 9 Pages
31 (Issued 11/12/85)
32
33 3-1A-7G-1 Burial Compliance Checksheet Dated 6/25/85 4 Pages
34
35 3-1A-7L-1 Burial Compliance Checksheet Dated 1/21/86 4 Pages
36
37 313-UNC-86-10 Solid Waste Burial Record 1 Page
38
39 UNI-M-38 Hazardous Work Permits 1 Page
40
41 WA 85-2510 Disposition of Solvent Evaporator 5 Pages
42
43 3-5B-lA-i Burial Compliance Checksheet 4 Pages
44
45 313-UNC-86-4 Solid Waste Burial Record 1 Page
46
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FUELS OPERATIONS DIVISION 71-3 1 1o

ENVIRONMENTAL CONTAMINATION CONTROL PROCEDURES1=#061W4410

ECC-114 - WASTE SOLVENT SYSTEM Fuels Engineering

At the present time there is no absolute environmentally acceptable manner (such
as a high temperature incinerator) for disposing of waste solvents at Hanford.
Most of the solvents from Fuels Operations Division are waste vapor degreasing
solvents (trichloroethylene, 1,1,1 trichloroethane and perchl1oroethyl ene) and
can be contaminated with uranium and Be from degreasing uranium billets and
Be-Zz--2 braze rings.

A dumpster has been provided at a remote distance from occupied areas and within
a restricted area (east of the 334 Building) and the waste solvents are poured
into this dumpster where the excess solvent is allowed to slowly evaporate.
When the dried sludge has built-up sufficiently, the sludge and excess solvent

4will be packaged as "Liquid Organic Material" in 17C drums for disposal as per U
contaminated oil (see ECC-104).

CONTROLS

jA. Acministrative Controls

The use of the solvent dumpster shall be limited to organic solvents that
cannot be disposed of in the waste oil system as per ECC-104. (No heavy
oilt, greases or aqueous solutions.)

B. Insoection of Facilities

Inspection of the solvent dumpster on the east side of 334 Building shall be

conducted and documented annually by facility management.

'[V00.0 4-9



r1UCLACIDUSTRIES
FUELS OPERATIONS DIVISION 7-15-83 2 of 2

"NRONETLCONTAMIINATION CONTROL PROCEDURES 5"Offass 1~8 gatea

6-1-82~
1.Wed ay

ECC-114 - WASTE SOLVENT SYSTEMI Fuels Engineering

Revision 1, Dated April 17, 1978:

Basis: Added 1,1,1 triclalroetha'e to list of degreasing solvents.

Revision 2, Dated September 26, 1980:

Basis: Now require that when the sludge builds up in the waste dumpster 
it

will be barrelled for disposal (not burying the dumpster).

Control B: Deleted OUN-M-31.

Revision 3, Dated June 1, 1982:

Basis: Sludge in dumpster to be disposed of in 17C drums as per ECC-104 iot

in 17H drums as solid waste.

Revision 4, Dated July 15, 1983:

Basis: Changed "Fuels Production Department" to "Fuels Operations Division."
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ppoinaw, Ne. FVW 146FUELS PRODUCTION DEPARTMENT E- 14 1 3
OP6 RATING PROCEDURES Cmlw suwin ls Gau

___________________________________________ 1-11-85 1-20-84

DEGREASERSOLVENTFILLANDDISPOSALSYSTM _____________________

I. BASIS

Clean perchloroethylene for filling the degr-easers is obtained in drumsfrom 303-F. A portable pump is used to transfer from the drum into the
degreaser.

No. 3 degreaser uses solvent: l,l,1-tricnloroethane. This solvent isreceived in a 54 gallon drum and is stared near the degreaser. The solventis pumped from the drum into the degreaser wltn a portable pump. The pumpis stored behind tank #24.

II. REFERENCE

DUN-560 1
UNI-N-38
Job Hazard Breakdown #33-1

III. EQUIPMENT NEEDED

Bump cap
Acid goggles
Coveralls
Safety shoes or toe protectors
Leather or rubber gloves
Oil sorbent sheets

IV. PROCEDURE

A. Filling of the Deriisers

When solvent is needed in a aegreaser, the chem bay chief operatorwill bring it into the 333 Building in 55 gallon drums and pump itinto the degreaser.

CAUTION: The degreasers using percnlorethylene receive the cleanT:len into the cold side, it is possible to overfill them as theperchlorethiylene goes into the degreaser faster than it flows from thecold side to the hot side. Due to this delay in the perchiorethylene
moving from the hot side, shut off percnlorethylene fill valve, whenthe level in the hot side is approximately 1" below the desired
level. This will preavent overfilling. Wait about 2 minutes, checx
solvent level and add more if needed.

A-400-.22 (2..M)
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FUELS PRODUCTION DEPARTMENT E 4 2~
OPERATING PROCEDURES ati" uw sue01__________________________________________ 1-11-85 1-20-44

DEGREASER SOLVENT FILL AND DISPOSAL SYSTEM P"OIIT

B. Emotying Decreaser

Each degreaser (except end cap and support etch) is equipped with a
spray wand and a drain line to remove the solvent. Use the same pump
to remove solvent from #3 degreaser that was used to fill it.

1. Close overflow line and boil off solvent from vapor zone to
condensate storage tank. Shut off heater and let vapor zone cool
down.

2. Pump out cola reservoir by using the spray wand. Pump into
barrels. Return the spray wand properly to its holder iminediately
upon completion of pumping.

3. P~zmp out cool solvent in boiling side by attaching a portable pump
to drain line. Pump into barrels (old black tricnloroethane
barrels, wnich are stored next to 334 by the waste solvent
dumpster, are used to-transfer the dirty solvent).

C. A waste solvent dumpster is located east of the 334 Building.
Transfer barrels of dirty solvent to waste solvent dumpster and pour
into dumpster.

0. If the solvent level in the dumpster is nigh, speed up the evaporation
by using the steam coils:

1. Set up "Warning Steam Hose" signs in 334 Building and east of 334
Building near hose.

2. Turn on steam in 334 Building.

3. Allow solvent to evaporate to desired level and then turn off

steam.

aerd Inmmy
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V. ACCIDENTAL SPILLS OR LEAkS

A. If any solvent accidentally gets on you, follow the emergency
procedure as defined in Chemical Bulletins '3 and "26 from UNI-M-38.

B. If any solvent is spilled onto the ground or into a trencn, notify
supervision irmediately. If oil sorbant sheets are handy use them to
contain the spill (even in a trench with water) and then notify
supervision. Supervision will arrange to properly dispose of the
solvent soaked sheets.

WP#OO25 E

L-~w~r Fums06rtin )o'~wm Lemier uaeeaa, susJsrun
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D0EGREASEIR SOLVENT FILL AND DISPOSAL SYSTM

I. BASIS

Clean perchloroethylele for filling the degreasers 
is obtained from the 313

pumping station. It can either be pumped directly to the degreasers 
or it

can be put into the solvent holding tank 
in the cheni bay mezzanine and

later be used to fill the degreaser by gravity flow. 
The normal procedure

is to use the percholorethylene from the 
solvent still storage tank.

No. 3 degreaser uses solvent: l,l,l-trichloroethane. This solvent is

received in a 54 gallon drum and is stored 
near the degreaser. The solvent

is pumped from the drum into the degreaser with a portable pump. 
The pump

is stored behind tank #24.

1I. REFERENCE

OUN-5601
UNI-M-58
Job Hazard Breakdown

111. EQUIPMENT NEEDED

Bum cap
Acid goggles
Coveralls
Safety shoes or toe protectors
Leather or rubber gloves

IV. PROCEDURE

A. To obtain fresh perchlorethylene from the 
313 Building, contact the

313 fuel recovery operator and notify him that you 
are ready to

receive perchlorethylene. Open valve T-1 and watch the storage tank

until it is full. Shut off valve T-1 and tell the 313 operator that

the pumping is completed. Valve T-2 is in the supply line to the

degreasers and is left open.

B. Fillina of the ereasers

When perchlorethylene is desired in a degreaser 
in the 333 Building,

open the fill valve located on the degreaser. 
Each valve is numbered

as listed:

Fkw#m 08tM

and Intam

/A.S000-262 (2-42)
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FUELS PRODUCTION DEPARTMENT E-14 2 .

OPERATING PROCEDURES o.. Ine smevs me01e
1-20-84 9-18-79

OEGREASER SOLVENT FILL AND DISPOSAL SYSTEM P~L OPA?1ONU

No. 1 degreaser (vacublast) valve #T-7
No. 2 degreaser (final etch) valve #T-ll.
No. 3 degreaser (end cap and support etch) filled from barrel of
1,1, l-tricnloroethane
No. 4 degreaser (billet cleaning) valve #T-4
No. 5 degreaser (component cleaning) valve #T-13
No. 6 degreaser (billet lube). valve #T-16

Observe the filling of the degreaser and shut off the valve when the
desired level is reached.

CAUTION: The degreasers using perchiorethylene receive the clean
svent into the cold side, it is possible to overfill them as the

perchlorethylene goes into the degreaser faster than it flows from the
cold side to the hot side. Due to this delay in the perchlorethylene
moving from the hot side, shut off perchiorethylete fill valve, when
the level in the hot side is approximately 1l below the desired
level.. This will prevent overfilling. Wait about 2 minutes, check
solvent level and add more if needed.(

C. Emptying Degreaser

Each degreaser (except #3) is equipped with a spray wand and a drain
line to remove the solvent. Use the same pump to remove solvent from
#3 degreaser that was used to fill it.

1. Pump out cold reservoir by using the spray wand. Pump into
barrels.

2. Pump out cool solvent in boiling side by attaching a portable
pump to drain line. Pump into barrels.

a. Fuels Maintenance will supply pump, fitting and make
connections.

b. Barrels supplied by Materials Services.

0. A waste solvent dumpster is located east of the 334 Building. Transfer
barrels of dirty solvent to waste solvent dumpster and pour into
dumpster.

Retew Oatin

A4300.262 (2.62)
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DEGREASER SOLV/ENT FILL AND DISPOSAL SYSTEM4 PRLS OIfRAIONG

E. If the solvent level in the dumpster is high, speed up the evaporation
by using the steam coils:

1. Set up "Warning Steam Hose" signs in 334 Building and east of 334
Building near hose.

2. Turn on steam in 334 Building.

3. Allow solvent to evaporate to desired level and then turn off
steam.

WP#0O2E
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OF-ABP SL ILL ND DtSPOSAL SYSTE'

CleanL perchloroethYlene for filling the degreasers Is obtaine, f o it31

ing tatn. t cn ether be pumed directly to the degre, a n ortit

pumptin tton t sovnc~ dnank in the chem bay mezzanine and s ater

be used to fill the degreasers by grTavityfow Thnralpoe eist

use the percbJ.oroethylene from the solvent still storage tank. rcie

No. 3 degreaser uses solvent- " --- degchl reaser This solvent is receied

in a 54 gallon drJD. and is stored near the epamp. The solen is storied

from the drm into the degreaser with a portabl h tD ssoe

beid E h 44

DUN- 560 1

UN I-,.-3 8

Job Hazard Breakd.own

f 1. id goggles
Z. coveralls
3. SafetYj shoes and toe protectors

4. Leather or rubber gloves

A.. T obtin frsh p rchoeth,lene from the 313 Building' contact the

313 fuei reoeh peraor an ntiY him that you are ready to receive

perchloroethylene. 
open valve T-1 n ac h traetn utli

isfl.Sp f valve T-1 and tell the 313 operator that the ou=Ping

is c~leed. Valve T_2 is in the suppYln otederaesado

B. pilln of the Degrs

when perchloroethYlene is desired in adrEa che vnave 33s rBuildg

open the fill valve located on the degreaser. ahvleisn*iee

as listed:

No. 1 degreaser (vacublast) valve 4-

No. 2 degreaser (final etch) valve #T- 11 :111

No. 3 degreaser (end c. and suport etch) f led from barrel i1,,

No. 4 degreaser Co illet clean:lng) valve T -4

No. degeaser (complonfent cleaning) valve T- 13

No. 6 degrese (ilet lube) valve T-16

O~iemerseCes

SLV.. Fuels 
OOecto \9 84 iated
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Title DEOLV S -j7 TLL kND DISPOSAL SYSM4 
N

observe the filling Of the degrea.ser and shut off the valve when the 
de-

sired level is reached.

CJJTON. All of the degreasers receive the clean perchlOroethYlele into

the cold side, it is possible to overfill them as the perchioro-

ethylene goes into the degreaser faster than it flows from the

cold side to the hot side. Due to this delay in the perchloro-

ethylene moving from the cold side to the hot side, shut off

perchloroethylefle fill valve, when the level in the hot side

is approximately 1" below the desired level. This will pre-

vent overtilling. Wait about 2 minutes, check solvent level

and add more if needed.

C. Emptying Dereaer

Each degreaser (except *3) is equipped with a spray wand and a drain

line to remove the solvent. Use the same pump to remove solvent from

#3 degreaser that was used to fil~l it.

1. Pump out cold reservoir by using the spray wand. Pump into barrels.

2. Pump out cool solvent in boiling 
side by attaching a portable pu=m

to drain line. Pu.mp into barrels.

a. Fuels Maintenance will supply p=n, fitting and make connections.

b. Barrels sup lidby Ma terial 
Services.

D. A waste solvent dumpster is 
located east of the 334 Building. 

Tranf~rr

barrels oi dirty solvent to waste solvent dt~mster and 
pour into dujnnster.

E. If the solvent level in the &mzpster 
is high, speed up the evaporation

by using the steam coils:

1. Set up '"Warning Steam Hose" sis 
in 334 Building and east of 334

Building near hose.

2. Turn on steam in 334 Building.

3. Allow solvent to evaporate to desired level 
and then turn off steam.

Revie -ed bV 
icl

irepareC47 V y.~rvv~ y Date issue. zSLersece5sg No.
-~ ~ I Issue DaL

s~~~zv..NM. Fesoeain~~ uls Qeratio 9-1879 62-SI2o
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T2T1 From 313

T3

Bill1et Copper-Zirc
Degreaser Dec-easer

T13
steam steam

Final Etch T14
______ser Eillet Lube

Til Degreaser

T6 _ _ _ _ _

710 T7 Vacublast
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FUELS PRODUCTIONI IIVISION
OPERATING PROCEDURES

SHOP OPERATIONS-

Title IN 15
PER-U..OR FILL AND DISPOSAL SYSTEM PrcA-7 -.

I. BASIS ~CT :

Clean perchior for filling the degreasers is obtained from the 313 pumpingstation. It can either be pumped directly to the degreasers or it can be
put into the perchior still holding tank in the chem bay meazzanine and
later be used to fill the degreasers by gravity flow. The normal proce-
dure is to use the perchlor from the perchior still storage tank.

11. REFERENCE

DUN- 5601
UNI 41-38
OUN-5750
Job Hazard Breakdown

III. EQUIPMENT NEEDED

1. Acid goggles.
2. Coveralls
3. Safety shoes and toe protectors.
4. Leather or asbestos gloves.

k.I V. PROCEDURE

A. To obtain fresh perchlor from the 313 Building, contact the 313
fuel recovery operator and notify him that you are ready to receive
perchior. Open valve T-1 and watch the storage tank until it is
full. Shut off valve T-1 and tell the 313 operator that the pumping
is completed.

B. Filling of the Degreasers

When perchior is desired in a degreaser in the 333 Building, open
the valve nearest the degreaser. Observe the filling of the degreaser
and shut off the valve when the desired level is reached.

CAUTION: All of the degreasers receive the clean perchlor into the
cold side, it is possible to overfill them as the perchlor
goes into the degreaser faster than it flows from the cold
side to the hot side. Due to this delay in the perchlor moving
from the cold side to the hot side, shut off perchlor fill
valve be-Fore the desired level is reached to prevent over-
filling.

Preparep IR8v Approv-ed By IDate issued Superseces Pafeti.
Shon issue DatedSuv. Oeaton ' ~ o 0 Onrt~ 6-20-78 4-11-77 1 of 3



FUELS PRODUCTION DIVISION Ifl r-r
S APE OPERATING PROCEDURES .. ~J. u~1_______

- ~SHOP OPERATIONS 
UIH5

Title 
PT'ocedure No.

PERC-iLCR FILL AND DISPOSAL SYST~4 CA- 748 B-14

C. En~tying Degreaser

1. PUMP out cold reservoir by usi-ng spray wand Or attaching a portableP=9v to drain line. Ptzap into barrels.
2. Ptm= Out cool solvent in boiling side by using supplied pump~ or at-taching a portable pump to drain line. Ptzm into barrels.

D. Transfer barrels of dirty solvent to waste solvent dumpster and pour intodLmpster.

E. If the solvent level in the umpster is .high, speed up thie evaporation
by using the steam coils:

1. Uncoil hoses at d~mpster and in 334 Building and attach.
2. Set up "Warning Steam Hose" sis in 334 Building and east of 334

Building near hose.

3. Turn on steam in 334 Building.

4. Allow solvent to evaporate to desired level and then turn off steam.
S. Let steam hose cool before discmmecting and coil.ing up hose.

Prn ea ateJ Arssue Supersedes Mre N5.
issue Oated

Sdinv:*' Sht~n Onerations r. Sho o er - 6-20-78 4-11-77 2 of 3



TRICHLOR FILL AND DISPOSAL SYSTEMUNF ,L E

Trichior

Storaqe

From 313

3

T6

Billet Copper-Zlrc
Degreaser Degreaser

D44 DS
Steam steam

Final Etch TDegreaser Billet Lube

T1 0 Degreaser

CT 1J 115 16
T9

Vacubi ast

Page No.

3 of 31



FUELS PRODUCTION DIVISION 'nr

OPERATING PROCEDURES U-.AULA U .23

SHOP OPERATIONS UNI-i1-58

Procedure Nc

T IePERCHLOR FILL SYSTEM CA-748 E-

BASI

Clean perchior for filling the degreasers 
is obtained from the 313 pumping

station. It can either be pumped directly to the 
degreasers, or it can be

put into the perchlor still holding tank in the chem bay meazzalife 
and

later be used to fill the degreasers by gravity flow. The normal proce-

dure is to use the perchior from the 
perchior still storage tank.

11. REFERENCE

DUN- 5601
UNI4I-38
DUN- 5750
Job Hazard Breakdown

III. EQUIPMENT NEEDED

1. Acid goggles.
2. Coveralls
3. Safety shoes and toe protectors.
4. Leather or asbestos gloves.

IV. PROCEDURE

A. To obtain fresh percnlor from the 313 
Building, contact the 313

fuel recovery operator and notify him that you 
are ready to receive

perchlor. Open valve T-1 and watch the storage tank until it is

full. Shut off valve T-1 and tel.l the 313 operator that the pumipinig

is completed.

B. Filling of the Dereasers

When perchlor is desired in a degreaser 
in the 333 Building, open

the valve nearest the degreaser. Observe the filling of the degreaser

and shut off the valve when the desired level 
is reached.

CAUTION: All of the degreasers receive the clean Oerchlor into the

- cold side, it is possible to overfill them as the perchlor

goes into the degreaser faster than it flows from the cold

side to the hot side. Due to this delay in the perchlor moving

from the cold side to the hot-side, shut off perchlor fill

valve before the desired level is reached 
to prevent over-

filling..

Prepared Rv LIU~v~ Iy atn5~ erseces a1-e 0

-7e_ -11-77 1-16-75 1 of 2
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FELS PRODUCTTON DIVISION 
7 i. f.d1

OPERATING PROCEDURES UN -M

AIM P.LE' 4 SHOP OPERATIONS 
-

=Dl CLOSURE TRICHLOR FILL SYST"EMCA78Z-

I. BASIS

Clean trichior for fill'ing the degreasers is obtained from

the 313 pumpinlg station. It can either be piuped directly

to the degreaisers or it can be put into the t-icbhlor still

holding tank in the chem. bay mezzanine and later be used

to fill the degreasers by gravity flow. The norma.l proce-

dure is to use the trichlor from the trichlor still storage

tank.

nI. P UOE

A. To obtain fresh tri chlor from the 313 Building, con-

tact the 313 fuel recovery operator and notify him

that you are ready to receive trichlor. Open valve

T-1 and watch the storage tank until it is full.

Shut off* valve T-1 and tell the 313 operator that

the pumping is completed.

(B. Filling of the Dcesr

When trichior is desired in one of the seven de-

greasers in the 333 Building, open the valve nearest

the degreaser. Observe the filling of the 
degreaser

and shut off the valve when the desired trichlor

level is reached.

CAUTIO All of the degreasers receive the clean tri-

chlor into the cold side, 
it is possible to

overfill them as the trichior goes into the

degreaseCr faster than it flows 
from the cold

side to the hot side. Due to this delay in

the trichlor moving f"rom the cold side to the

hot side, shut off trichlor fill valve before

the desired level is reached 
to prevent over-

filli Jng.

Pr. par Appro V~ Date ssuea uperSeces ane io.

_ie 
issue Dated

A. .f n'*~ y..~~ny 1116/75 /2/O1 of

nsV' 
ne -

1/12/7 
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Trichior
,Storace U ~ ~''c

~T2 Tl
From 313

T3
T6

ell et Copper-Zirc
Degreaser Degreaser

I T4 i

steam steam
Final Etch T 1-4BiltLb

De a Degreaser

I i-aT9T 16[
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7a~ CasO"" us UM

Pdctj n 
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Provice neceSSay ontUt~~forcmlae o the Cp

slidiicationl and dispsa ofe acumued soln sl udgsgi the waste soleedtoea~aC

behind the 334-A Buildinlg- 
The vcclumete ofsug sS'nt h aaiYo h

eva~raor~C rceie additional solvent wastes. Teacmltdsugsne 
Ob

eisporadtCr to allowV tratent.of future solvent wastes.

Use of special Cheicl Gypsum formultnto 5 idf watS

srdton"PW r Co n o ww ero nel will recover the evaporator sludges and under direction Of

Puel -nin~ing treat the waste in 30 gallon drums as detaie nteatce
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and shipping9 instructions 

are outlined in the 
attached .;onpliance

iAn P.4p will be prepared by Production Control to prevent contamination release and

augment sanitary measures.
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PWIR 3-441
Attachment I

Procedure for the Solidification of Perchlorethylene Solvent Wastes

1. Place a 30 gallon drum in the catch basin next to the perchior
evaporator.

2. Using a hand-held electric pump, transfer 13 gallons of waste from
the evaporator into the 30 gallon drum.

3. Add 1-1/2 gallons of Envirostone liquid emulsifier and 6-1/2* gallons
of water, then mix with a clamp-an agitator to create a uniform
emulsion.

4. Add 160 lbs. of Enviras-tone cement while mixing.

5. Mix for 10-15 minutes, then let the mixture set up.

6. After the mixture has hardened, add Dolomite to the top of the 30 gallon
drum and attach lid.

* (7. Overpack the 30 gallon drum in a 55 gallon non-TRU drum and place Dolomite
in between the drums.

8. Place the lid on the 55 gallon drum and torque the locking ring bolt to
40 ft-lbs.minimum.

9. Label the 55 gallon drum per the attached Burial Compliance checksheet.

10. Place the drums in the waste materials storage area east of the 333 Bldg.
until shipment to RHO.

*Amount of water may be subject to change based on water already present
in waste.
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ATTAc~mENT ISAP E
H4AZkFMAAYV'TS C,.EFMtST 7

TIh Ta Beo r==

Building ___ -A_ Date _ _____ 
Shift_ _ _ _

Description of Job: 44/A4 -

toxic chemicals release 
-radiological 

work Al

flamables/explOsivC5 ?. high temperature

asbestos release ., hazard atmosphere

hiucleae:safety 
. pyrophOric matorial

requirement protectiveE lothing

*solid, liquid. d'~ requi rement

gaseous release

-to .nvi roflmelt

.Ifldicate."yes".or "No" for each hazard item- If "Yes". the special

l ystructjofl section shall indicate hw that hazard is to be controlled.

Speci~al Instructiofl t~

Approval: /,IJ~'''fL-
Se ct ioanM Maan ag e r

Revised 8/28/S4



TEMPORARY RADIATION WORK PROCEDURgD U U[ L L
(3 nem/Hr or LassalC

Area Budding Valid Oat* of Procedure- Temnporary RWP No.

300 334-A Front: 8-9-85 To: 12-9-85 300-1-85
Locationi

Dewetin f Wk.Solidification and Disposal of Solvent Sludges

PROTECTIVE EQUIPMENT

RADIOLOGICAL CONDITIONS REQUIREMEN71i

~cap

Low Level Contamination Liquid Sludge Rubbe
QPlastic

RADIATION MONITORING REQUIREMENTS Fae Shield

CContinuous Rmn Inutrmittlin

Contact Rmn I Pie. Coveralls

Before Es teri- Zone C2 Pir. Coverall-

if CaNdtom Man0 No Personal Outer Clothes
Rees Suve of Pe onei and Esupror Phone#-6-331 1 0 jtrra ue ae

Nwow6%AhV~x Px# -816C Canvas Gloves
INSTRUCTIONS ut C Surgeons Gloves

Z R3 Rubber Gauntlets

1. Comply with all Fuels Operations "Employee Radiation Canr Goe

Zone Rules".___ _____

2. Temporary Radiation Zones to be set up for pumping, Canvis Basta
and storage of drums of waste. C Shoe covet

3. Wasti drums (smears) shall1 be <200 cpm., and packaged 'I ubr

per UNI-M-29. 1" British Legg'1ngil

4. Comply with Process Work Request No. B-441. C________
F ull Few

I-'Air SuopUWid

o- C Fresh Air

ut Prtcto as specified by Rin

SCPAD
3, C 4selfeaing PenWll

C Finge Ring

APPROVALS

5 _ _ _ _ _ __ _ _
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FUELS MANUFACTURING DEPARTMENT 1 *

CLOPERATING PROCEDURES 41112-85"eimiii $%a9

SOLIDIFYING AND PACKAGING OF W~ASTE SOLVENTS ouncCO1L

A. PURPOSE

This procedure describes the process for solldifyitng waste solvents.

Solidification is necessary for the disnosal of this material.

S. DESCRIPTION

Solvents are used in the manufacturing process of N Reactor fuels. The
solvents are used in degreasers to clean the fuel elements and are routinely

changed out and pumped into 55-callon drums for transport. The drum of
waste solvent is then solidified.

Waste solvents are solidified by mixing the solvents with cement and liquid

emulsifiers. The solidified solvents are packaged in 55-oallon 17H

"Non-Tru" drums for disposal.
C. REFERENCES

DUN-5601, "Manufacturina Process Soecifications"..C UN-M-29, "NNFuels Process Control Procedures".
UNI-M-32, "Radiation Work Procedures".

UNI-M-38, "Industrial Safety Manual".

UNI-M-59, "Job Hazard Breakdown".

RHO-MA-222 REVl, *Hanford Radioactive Solid Waste Packaging, Storage, and
Disposal Requirementso.

D. EOUIPMENT

30 Gallon 17-H Drums Leather Gloves 55 Gallon 17-H Drums
Rubber Gloves Absorbent Material SWP Clothing

Drum Labels Dolomite Envirostone Cement
Drum Pumps Catch Basin Drum Agitator
.Envirostone Liquid Emulsifier Extension Cord Water Hose
Forklift w/drum gipping attach. Air Hose Bucket

Review 080W

siPvVUrM r Frauc~ion Contrali



FoklftTrnst Trayert Bump Cap" Gogle

OPRAIN PRCEUEDctsI 1bEd

1.p Mrasurt ofbe Solven DrumsantSic are

a. A Metal Operator, Production Control, shall transport the solvent

drums to the solidification location. The Operator shall:

1) Assure that the durrns are sealed before attempting to move them.

2) Assure that a RM survey has been done on the drum and a

"Conditional Radiation Release" label is in place on the drum.

See attachment 1.

3) Place one drum in the transport tray.

WARNING: Transport only one drum of waste solvent at a 
time.

2. Solidification Procedure

a. Metal Operators, Production Control, shall oerform the

solidification process. The Ooerators shall:

1) Obtain a new empty 30 gallon 17-H drum.

2) using a tape measure and paint stick marker, place two marks in

the drum. Measuring from the bottom of the drum, place the

marks at 10-1/2 inches and 16-1/2 inches respectively on the

inside of the drum.

NOTE: The marks are used as a cauoe when addinq itngredients 
to

the drum.

3) Place a new empty 55 gallon 17-H drum, in the catch basin with

"Radioactive Waste" label affixed to one side. See attachment

4) Place the marked 30 gallon drum inside a 55 gallon 
drum.

MM Ino

Suamvtor laqar. Piuauctiafl cn"



IINT..M..7 qcV1
proesuO me. Rose ma.

FUELS MANUFACTURING DEPARTMENT-i n-d 1
OPERATING PROCEDURES Oat law" arn~

SOLIDIFYING AND PACKAGING OF WASTE SOLVENTS ~oc,, OTO

5) Place a lid .on the 30 gallon drum.
6) Fill the void between the drums with dolomite.
7) Remove the lid from the 30 oallon drum.
8) Using an electric solvent pump, transfer 13 aallons of waste

solvent from the drum into the 30 oallon drum. Fill to first
mark from the bottom of the drum at 10-1/2 inches.

9) Using a water hose, add 6-1/2 gallons of water to the 30 gallon
drum. Fill to the second mark from the bottom of the drum at
16-1/2 inches.

10) Using the hand pump equipped with gallon meter, pump 1-1/2
gallons of Envirostone liquid emulsifier into a bucket and add
to the 30 gallon drum ingredients.

11) Place the air operated mixer in the 30 gallon drum and clamp it
to the outside of the 55 gallon drum.

12) Start the mixer and mix for two minutes.
13) Slowly add 160 lbs. of Envirostone cement to 30 gallon drum with

the mixer runninq.
14) Allow to mix for 10-15 minutes.

15) Stop mixer. Remove it from the drum.
16) Using the highlift, removethe completed 55 gallon drum from the

catch basin and place it away from the work area.
17) Allow completed drum to cure for 24 hours before permanently

sealing drum.
18) Repeat steps 3 through 16 to continue the solidification orocess.

3. Drum Packacino and Markina

a.- Metal Operators, Production Control, will packaqe the solidified
solvents. The Operators shall:

A-630023 (3.a=



FUELS IMANUFACURING DEPARTMENT 0'essr 40 ae Ne

OPERATING PROCEDURES cage m* Duacme Is&&&
1 11-12-85 1 * NI-

SOLIDIF~YING AND PACKAGING OF 'AASTE SOLVENTS PRCU70

1) Fill the remaining space in the 30 gallon inner drum with
absorbent material.

2) Seal the 30 oallon drum with lid, lock ring, and bolt.
3) Fill the remaining space above the 30 aallon drum to the too of

the 55 gallun drum with absorbent material.
4) Attach the lid, lock rino, bolt and lock nut to the 55 gallon

overpack drum.
5) Torque the bolt and lock nut to 40 lbs. minimum.
5) Weigh each drum for aross weight.

7) Label each drum with the following information in the order
given.

NOTE: All stencili ng shall be 2N high, contrasting color to
background, durable, water and corrosion resistent for
the service life of the container.

a) Information stenciled on th'e lid of drum.
(1) Point of Origin, *UNC/300".

(2) Gross weight, *G.W. xxx lbs.*.

(3) Container 1.0. number, "I.D.-SP-xxx '.
b) Information stenciled on the side of drum.

(1) Point of Origin, OUNC/300N.
()Gross weight, *G.W xxx lbs.'.

(3) Container 1.0. number, "I.0.-SP-xxx".
(4) D.O.T. hazard class, OORM-A".

(5) O.C.T. shipping name, nTetrachloroethyleneN.

(6) D.O.T. Hazardous Material 1.0. number, "UN 1897".
NOTE: If the gross weight exceeds 1120 lbs., the

words, "Bottom Tier Only'm must be stenciled to
the side of the drum.

Mu W Ima go ~ ,/ . ?Pa~io c
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preoua. No. Pole No.FUELS MANUFACTURING DEPARTMENT' D-411 5 o&OPERATING PROCEDURES Date .e Sweaf s ami as,

11-12-85NEW
Mae boo

SOLIDIFYING AND PACKAGING OF WASTE SOLVENTS PRDCIN OTRL

8) Inspect each drum and for the following information:
a) Drum identification number.
b) Contents of drum.

c) Gross weight.

d) Date of operator inspection.
9) Complete a "Waste Control" form for each drum.

NOTE: The form will have an assigned number. This number
shall be the container I.D. number.

10) Contact a Radiation Technician to survey the drum and complete
their portion of the "Waste Control" form.

11) Attach the "Waste Controln form to the drum. See attachment III
for example of "Waste Control* form.

12) Give the pink copy of the "Waste Control" form to theC: Supervisor,* Production Control..
13) Transport the drum to an approved storage area designated by the

Supervisor, Production Control.
4. Cleanup and Storace of Eouioment Used in Solidification Process

a. A Metal Operator, Production Control, shall cleanup the work area.
He shall:

1) Seal any open drums of waste solvent.
2) Clean up the catch basin if any spills have occurred, using

absorbent material.
NOTE: Any used absorbent material may be saved in a spare 30

callon drum and later placed in a solidification drum
with other absorbent material.

3) Clean mixer shaft to prevent hardeninq of material.

ans i nmg

P; a



FUELS MANUFACTURING DEPARTMENT'
OPSRATING PRCDURS

SOLIDIFYING AND PACKAGING OF WASTE SOLVENTSI ouciNCO.

4) Place the electric solvent pump and mixer in a spare 55 gallon
drum.

WARNING: A Radiation Technician must be contacted and a
survey of personnel and equipment taken before
leavino the radiation zone.

WP fOO96P
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FUELS MANUFACTURING DEPARTMENT 0-411 7a
OPERATING PROCEDURES ate ISiias a " Q~ atee I

SLIIFYING AND PACKAGING OF WAT SOLVENTS .~U18  E

A TTACHMENT I

'CONDITIONAL RADIATION RLES

Instructions:________________________

Date: -By:
Radiation Monitoring

SL-6700-133 (1o-771

(Actual size 2" x 4"1, yellow-in-color)

man"" Pminus'Cnta
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FUELS MANUFACTURIN(3 DEPAIRTMEINT -j 00711 8

CPSIRATING3 PROCEDURES Qa. wod:wo*n,. ,
11-12-85 NEW

SLXFNGAND PACKAGING OF WASTE SOLVENTS 'ocr'. CL~o

ATTACHMENT II

RADIOACTIVE

WASTE

(tRadioac.ie Waste" label, 5" x 7" in size)

A.5300.2a 134M
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FUELS MANUFACTURING DEPARTMENT- 0-411 9 o

~(.OPERATING PROCEDURES Oats "-ioe S..00 -o' fe. at

PIIOUCION6 CONCTROL

SOLIDIFYING AND PACK(AGING OF WASTE SOLVENTS______________

ATTACHMENT III

WASTE CONTROL

!- us C2 Immu C a IL vawo % I a"0I 91" oW o

MC~

100af of Wg SUN 0010in

FfCt" 011=0 C ft f.oew )t

~ ~ ____________

(Acua size 8_ _ _ _ __cpis utioord

-n gin Ws~, W.fm

by I I .I I~ ad Acocro ____________________________

Im L_ _ _ _ _ __ _ _ _ _ _

be _ _ __ _ _ __ _ _ __ -O7_ _ _ _
swoo,"vver ~ luayi, A@3.90f. 0umalo eouMw
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SUZ:AL CCMPLIANCE CMECXSHZET
FOR RAC:OACTIVE SOLID WASTE MATERIALS AF L

7 -__ _ ! A_ _- _ _G - _ _1 6 - z 5 8 5 41aT
GFockwell Storage 6 Date0 RockwolX:: . at

Disposal Approval Processing & Disposal
Number Unit Approval Signature

Waste Generator: UNC Nuclear Industries

Waste Title: Nort-Transuranic Contami atod Solidified-Perchlopoethylen*

Storage/Disposal Contzin~r:DO? goec 17C/lT4 Painted Steil 55 Gal Drum

Reference: 3HO-MA-Z2. Rev.2 (Unclassified)., July 1984,
D.?.3*lgrair, "Hanford Radioactive Solid Waste
Packaging, Storage and Disposal Requirements"

Waste Type: C 3 Classified CX3 Non-Transuranic

C 2 TransurLAiC WI?? Certified

C 2 Transuranic WIP? Un-Certified

yp:CX3 Scheduleod I I Retrievable Storage

C 2 Non-Scheduled CX3 Contact Handled

.C I On*-Time Only C I Remote Handled

CX3 Direct Burial

Transport

Cri teria: C 3 U.S.Department of Transportation

CX3 Waste Generator

C 3 Rockwell Transport Approval Num er:______

Transport
Category: CX3 Low Specific Activity C 3 Limited Quantity

C 3 Type A C I Type B C 3 Highway Route

Controlled Quantity



{ ~ ~A. WASTE OESCZrPTIoN ~~E

~- I A7G- Ipage 2 of 4
R ockwell Storage

4 Disposal Approval
Number

1. Waste Contents Included:

Yes No Yes No

C 3 CX3 Miscellaneouzs Solid Waste C 3 CX2 Tritium

C 2 CX3 Animal Carcasses C I CX3 Alkali Metals

C 3 CX3 Unabsorbed Liquid Organics C 3 CX2 Asbestos

C 3 CX3 Ion Exchange Columns C 2 CX3 Lead Shielding

C 2 CX3 COT Class B Poison: C: 3 CX3 Gas Generating

Potential
C I CX3 Heat Generating Potential CX3 C 2 Hazardous Material

(Greater than 0.1 watts/of) Cc-contamination

CX) C 3 Other: Solidified Perchloroethvlon. with-Bervlliwnm

Note: ?he following art prohibited: Free inorganic liquids,incomnpatible materials, pyrophorics, explosives,
W unreacted alkali metals, and urivented gas cylinders.

2. Physical Description of Waste:
Perchloroe'thyltne and Beryllium solidified with U.S.Gypsum
emulsifier and Enviroston*.

2. Radionuclide Activity Description

Non'-?ransuranic: DOT Low Specific Activity concentrations
of Uranium and Beryllium.

Transuranic: Less than 100 nCi/gram waste matrix.

4. Hazardous Material Co-contaminant Description: Perchloroe'thylont
CTotrachiloroothylon*) and Beryllium.

5. Maximum Allowable Fissile Quantity: Less than I gram/drum

*6. Void Space Filler Material. Vermiculite, diatomite or other
inert absorbent material.



. WASTE PACAGNG SYST4 S P F 4 E
Rockwell Storage &
Disposal Approval, Numb er

I1. Can t a.;rxr Name: DOT Spec, 17C/1774 P&ain t d S t *t 55 GalI Drum

2. Drawing or Spegii ication Number: DOT Speclfication 17C117H

3. External Dimensions: 24" OD x 35" H

4. Disposal Volume: 7 4 ef per container

5. Maximum Gross Weight: 1450 lbs.

6. General Description: Steel 55 gallon drum manufactured in
accordance with DOT specification 17C or 17H with a
gaskettd lid. L.id locking ring bolt is torqued to
40 ft-lbs, and a lock nut is installed.

7. Required Internal Packaging: Solidification mixture may be
placed directly in 5 to 30 gallon "steel containers.
Those containers are sealed and surrounded within a
35 gallon drum by absorbent material and the drum sealed.

8. Closure Mechanism: Gasketed lid with locking ring.

9. Maximum Allowable .Less than 200 mR/hr (Contact)
Radiation Levels: N/A (Other)

10. Maximum Allowable Less than 220 d/m/100 sa cm alpha
Surface Contamination: Less than 2200 d/m/100 sa am beta-<anna

11. Required Labels:
-Top and side: Point of Origin (#g.VNC 300)
-Top and side:- Gross Weight (eg. GW XXX LES)
-Side only: Radioactive
-Sid* only: "BOTTOM TIER ONLY" (Only required if gross

weight is 1-120 lbs or greater)
-Side only: Additional DOT Hazard Class (og. 0124-A)
-Side only: Additional DOT Proper Shipping Name

(eg. Te trachloroethyl ene)
-Sid* only: Additional DOT Hazardous Material ID Nuznbor

- Cog. UN 1897)



-~~ I 2. WASTE PACXAQING SYSTEM (Cont inue d ~ ~ L
?-A-G- page 40of

Number

12. Returnable Transport Overpacks: Hone.

Note: The Waste Generator must send a current Certificate of
Compliance (COC) and Safety Analysis for Packaging (SARP)
for each type of Returnable Transport Overpack to Rockwell
prior to the ini tial shipment and each time these documents
ar. revised.

C. OTHER REOUIREMENTS

1. Administrative Controls: Nao.
(1) Solidification method shall be as follows:

Blend 1/2 gallon of water and 314 to I pint
of U.S.Gypsum emulsitier to each. 1 gallon of
Perchloroethylene to form a uniform emulsion.
Add 10 to 11 pounds of Enviroston* per each

__ gallon of perchloroethyl~n* with continuous
mixing. Allow mixture to cure for 24 hours
before staling dr%..

2. Rockwell Storage/Disposal Instructions:

(1) Waite may be handled by forktruck and stacked.



BURIAL COMPLIANCE CHECXSHEET
FOR RADIOACTIVE SOLID WASTE MATERIAL

Rockwell Storage & Date.ak~lSoi &t

Disposal Approval Processing & Disposal
N umber Unit Approval Signature

Waste Generator: VNC Nuclear Industries
Reference letter #29464 dated 12-16-85

Waste Title: Low Level Solidified MIxed Chemical Waste

Storage/Disposal Containor:DOT Spec 1?C117H Painted Steel 55 Gal. Drum

Reference: RHO-MA-222, Rov.3 (Unclassified), August 1985,
T.R. Pau~ly, "Hanford Radioactive Solid Waste
Packaging.Storagt and Disposal Requirements"

Waste Type: C 3 Transuranic CX3 Low Level

CX3 Unclassified C 2 Classified

Disposal
Typo: CX3 Burial C 3 Retrievable Storage

CX3 Scheduled CX3 Contact Handled

C 3 Routine C 3 Remote Handled

C 3 One-Time Only

Transport

Criteria. E 3 U.S.Departmtnt of Transportation

CX3 Waste Generator

1 2 Rockwell Transport Approval Number:______

Transport
Category: CX3 Low Specific Activity C 3 Limited Quantity

CX3 Typo A C I Type B C 23 Highway Route
Controlled Quantity



3-tA7~-lA. WASTE DESCRIPTION

Rockwell Storage
Disposal Approval 

. -

Nubr

1. waste Contents Included:

Yes No Yes No

3C 3 CX3 Miscellaneous Solid Waste C 3 CX3 Tritium 0)20 mCi/M)

C 2 CX3 Animal Carcasses C 2 CX3 Alkali Metals

C 2 CX2 Unabsorbed Liquid Organics r I CX3 Asbestos

C 2 CX3 Ion Exchange Columns C 3 CX3 Lead Shielding

C 2 CX2 Significant Concentrations C I CX2 Gas Generating
Of C.-14, Xr-85, Tc-9g, 1-129 Potential

C 3 CX3 Heat Generating Potential CX3 C 3 Radioactive Mixed
(Greater than 0.1 watts/of) Waste

CX1 C 3 Other: Solidified Mixed Chemical Waste

Note: The following are prohibited: Free inorganic liquids,
incompatable materials, pyrophorics, explosives,
unreacted alkali metals, and unvented gas cylinders.

2. Physical Description of Waste:
Ethyl acetate and bromine solidified in small metal
containers.

3. Radionuclide Activity Description

Non-Transuranic: DOT Low Specific Activity concentrations
of various radionuclides including uranium.

Transuranic: Loss than 100 nCi/gram waste matrix.

4. Radioactive Mixed Waste Hazardous Constituent Description:
Perohloroothylene, trichloroetthylen*, trichloroethane, ethyl
acetate and bromine.

5. Maximum Allowable Fissile Quantity: Less than I gram/drum.

6. Void Space Filler Material: Soil, vermiculite, or other inert
ma t er ialIs.



B. WASTE PACXAGING SYSTEM

R~kZLZ;Ii i~z:page 3 of 4
Disposal Approval
Numb *r AFL I

1. Container Name: 13TSnoc. 17C/17H Painted Stool 15Gal. Drum

2. Drawing or Specification Number: DOT Speciftication !7C1177q

3. xtenalDimnsins:24" OtD x 35" H

4. Disposal Volume: 7 4 of nor conltainer-

5Maximum Gross Weight: 900 lbs.

5. General Description: Steel 55 gallon drum manufactured in
accordance with DOT specification 17C or 17H with a 4 mil
(nominal) or thicker polyethylene liner and a gasketed lid.
Lid locking ring bolt is torqued to 40 ft-lbs, and a lock
nut is installed.

7. Require~d Internal Packaging: Solidification mixture may be placed
directly in I to 30 gallon steel containers and then sealed.
,?his s-teel container is then transfered into the polyethylene
lined 55 gallon drum. Absorbent material (diatomacious earth)
is next added to fill the void spaces within the polyethlyent
lined drum. The liner and drum are then sealed.

S. Closure Mechanism; Gasketed lid with locking ring.

9. Maximum Allowable Less than 200 mR/hr (Contact)
Radiation Levels. N/A -(Other)

:.Maximum Allowable Less than 220 d/m/lO0 sa cm aleh-a
Surface Contamination: Less than 200 di/l/10 se em beta-anin

11. Required Labels:
-Top and side: Point of Origin (eg.UNC 300)
-Top and side: Gross Weight (99. GW XXX LBS)
-Side only: Radioactive Materials (DOT or equivalent)
-Side only: Additional DOT Hazard Class label for

Corrosive Material
-Side only: EPA Hazardous Waste Stickers as required:

"F'003. WT02, Ethyl Acetate"
"0002, DW, Bromine Solution"
"U210, Perchloroethylen*"
"U228, Trichloroethyle"
"U226, Trichioroethane"

Use the BCC number for the Manifest Document No.



B. WASTE PACxAGINa SYSTEM (Continued)

3-1 -7t.1 ~page 4 of 4K Rockcw*l S t orage &
r Disposal Approval1

Numb or-

12. Returnable Transport Overpacks: Non.

Note: The Waste Generator must send a current Certificate ofCompliance (COC) and Unloading and Handling Proceduresfor each type of Returnable Transport Overpack to Rockwellprior to the initial shipment and each time, these documentsart revised.

C. OTHER REOUIREMENTS

1. Administrative Controls:

1 ) The chemical waste mixtures shall be completely
solidifi~rd and inspected after the curing time forany leached fluid. No free liquids shall be allowed.(2) Individual Solid Waste Buri~al Record-Low Level forms arerequired for each drum. The composition of the wastein volume % shall be indicated.-03) The name of the hazardous constituents and quantity presentmust be identified on each corresponding Solid Waste Burial-aecord..Low Level form.

(4) The chemicals forming the mixture shall be compatible, thatis, must not react dangerous!y with each other, bedecomposed by or ignited by the contaminated waste.
. ockweMl Storag*/Disposal Instructions:

(1) Waste may be handled by forktruck and stacked.



Rockwell Hanford Operations Of-W EB4h, RECORD LOW LEVEL

USE SLACK BALI. Z01NT PEN OR TYP~E J1

DSOA STE This oartion of form U1WA!P fEATOR: &tvC,
Area Surigi Ground No' Troe't-No.- - W f"'uiJ 4/ 0 70 M02 NIAtliain o

1W U)-5 11 1A I C 0 1- Adoressillhone
Caisson .14. Beaginntig Coordinates C'/!Qo ,

N _.jS O W 27
Ending Coordinats

7e~L 0 3 certity that: 1. No capital Property is ncluded in this burial unlessN L documented by a Property Disposal Request and described below.~emerits j2- The want packcage description below is complete and thle waste
Packase conforms to RHO4MA222 and mte approved Burial Cornil-IOF, ance Checksheet IBCC).

Signature Acceoteric. 3. The charge code -s correct.
Q:- A aaJi

S~gnoture -Su~s Ot

WASTE DESCRIPTION 'CO3NTAINER-INFORMATION

COMBUSTIBLE MATERIALS 1NONCOMBUSTIBLE MATERIALS Quantity & Name Hlanford Standare
Z' '7 55 Gallon Fiberboard BoxesPaper Produjcts % Glass I ..~......Drums (18" x 18" x 24'

Plastic I % Concrete %Ohr
Cloth % stainless SaeelI C iooa uor DnFts-Pat"
Rubber % Other Metals 1 20 *

_____________ 7% Diameter or Length~ x Width Heght

______%_ gLd 3-~~~ % YIi
% % Material of Construction

Totl % Totl Nctea-r-Transaction No. IProperty Disposal Request No.

HAZARDOUS/CORROSIVE CONSTITUENTS ~ua
Name Quantity (Lb or Kg) Voum q 7 Gross Weight 3y J 60 Tj Kilogram

&, p I,, 4~A/A 7 WASTE CATEGORIES: Remarks:

r.8W ~OS 0
ECE ESS

SDO CNCJ Thermal Power:1
. 1 as/ft3 or loss

____ ___ ____ ___ ___ ____ ___ __ ____ ___ ___ ____ ___ ___Other

RADIOACTIVE MATERIAL CONTENT
TRANSURANIC AND URANIUM NCINTRANSURANIC

Ii~t~i~DistiouionCuries

Measurement Method: Determined By:

DISTRIBUTION: White. SWPDU 2750-61200 E 54-3000-581 (7.f
CMWeY.- TPS 272-W1200 W
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INDUSTRIAL SAFETY MANUAL S 1 0 12-8

HAZADOUSWOR PERITSINDUSTRIAL SAFETY

APPENDIX A

Area_____ Bldg. D~4 ate ~ Shift

Description of______________job_____________

Associated Hazards

one person lifting over 90 lbs.Stoxic chemicals ~ 7 -elevated work area
'Xc electrical =igh temperature/Sa f 1amabIes /e xpl1os ives 17-4excavation
r, . ~confined space = p'azardous atmosphere

. -asbestos other________

Protective Euipmnot Recuirements

- canvas gloves shoe covers ear protection
- rubber gloves rubber boots (--full face maskcoverall s chemical goggles -!:-supplied air resp.acid suit -face shield safety belt/harnesshood t..-safety glasses other_____

Soecial Instructions:

Approvals: _ _ _ _ _ _ _ _ _

Job Supervi sor Industrial are ty
Signatures of

Personnel Assigned

.Naqnp PR-# Date(s) worked

Return this form to Industrial Safety upon completion of job.



- FUELS MINTEAC WORK AUTHORIZATION 030

.lob M F Ii6 Date W.A. No.
Disposition of Solvent Evap 10/30/85

Originator scinBuilding~

J. K. Marshall Process Engineering 3707D
Description Of Work: The load lugger which was used as the waste solvent evaporator;
locatad at of the 334 building- needs"t be cut uaoand placed in a 4' x 4' x 8'
hurial hny tQ his Srppflid byX Produrtion Control._
CA1ITTflN. Tho high tozaperatlina- involved in c-utting the load luger may break

einwn tha rhlntrinatod salviantt intn phoniegas..- See attach d Hazard

How Discovered:

Cost Center Aftvity, Task-. J.R. No.

S21

Equipment No. GAL- Priority Pro~ure Na.

REVIEWED BY: APPROVED BY:Fuels Engineering p Industral Safety Fuel. Qlity Assurance F te uels Maintonaric

Fuels Procluction/Production Controil Sipiervisor Signatures: /Materiel Loaton:

Eouupmee R Sqed Bldg. No.
t_ _ _ _ __ _ _ _ _ Sin No.

Name Data Name Date Tagout Nos.:

Fueds Prod.IProd. Controi Fuae MainteacName Dato Mamo Data A.

Name Oato- Nane Da

Name Date- Name .ui

Work That Was" 'one:-.--

Explain: Cl(7 401W
rwiia~ f,&~L

How Failed: - ~z;~.~..

Post Repair Tesi~''urmn.O)~%

Work Compeem--, W- ,14~.-
Fuels MaWtnac Suerisor Signaturs:a-~ 

_4l

..........- -a,. N : -~ ~ Da:- 7 '.-

-W AW41C'-Z ~ N" .it ~ -
111 IN

- Mar



W.AET Y ALAYS IS CiEC'(L-iT 9
00--=Cnt or Pr~o~d.r* X4 bor and/a, -

Description of Jobt Cut uo t6he l-oad luager used for storage of waste solvent and

place in a 4' x 4.' x 8' burial box.

R!SK UFVFT EYAJIIATTON

Minor ioderate MaJor
(Control (Control (Control

Factor 1-7) Factor 1-4) Factor 1-2)

~~ NA

Violation of Nuclear NA
Saffft S2jffC~4C _____________

Fire fr= Pyropharic NA
Metals_____________________________________

Environmental Release _ NA

Specific Hazards Identifiled:_________________________

Evaluator: J. 'CM;rshal-I Or Date: 1-/1 /81

Approvals: 0 K At:_________
Date:_____________

Dat.:______________

Date:_____________



ATT~a-C--4T I

HAZXDA'ZLS ECK I

Title:

Disoosition of Solvent Evaporator

Location: Adjacent to 334 Building

Description ofJb Cut up the load lugger used for storage of waste solvent

toxic chemicals release Yes (1) radiological work No (2)

flamuiables/explosiveS No2.. high temperature Yes (3)

asbestos material Nnhazardous atmosphere YI-

nuclear satfety No..L pyrophoric material N

solid, liquid orYe(1ElcralSokN
gaseous release toYe ()EeciclSokN

r the enrivonsert
Use of Compressed Air

rotating equipment Mn Welding (eye protection) No

*Indicate Yesw or "No" for each hazard Iti. If Yes" the special

Instruction section shall indicate how that hazard is to be controlled.

Special Instruction: (Including Protective Clothing Requirements)

(1) See attached sheet. k2) Radiation Monitoring has investigated and

ruled that an RWP is not necessary. (3) Use proper caution in operation

of cutting torch.

Hazard Level Evaluator JK.Mrshall -Date: 11/1/85

Approval: Date: /
Section Manager



w$ 5-vr

J. Hazard Analysis Checklist, Pa

(1) Although the solvent eva5Aor b cle horoughlyas possible!
some residual perchloroethylene-and 1, 1, 1- trichloroethane most likely
is present on the load lugger. These solvents can break down at high
temperatures into phosgene, a poisonous gas. TO protect the cutting torch
operator, a full face hood with supplied air is required.

A Rockwell safety group at 200W area has been contacted that can supply
a fresh air hood with a welding visor attachment. Since a specific hosetype and air pressure is required to use with. this hood, Rockwell will
also supply an air bottle and car-t. Please call one of the Rockwellsafety engineers at 3-m'361 to schedule use of this system. They will
deliver it and provide instruction on its use.

r07.



ri TLE Z/ SPC O 77C/AJ C' ? SO C4(-/7 "~ O.~

ENGINEER' A-) _ _ _ __ _ _ _ _ __ _ _ _ _ _

FcRRR FORM Ai('f

PlqNl ~nG& SCHEDVIJJV D.CrRI.F Wcv. /9Z A y'

B4q6 cuERM A)
FwP__________________________

CROUrE roe ,qpp-g VAL S
ONJLY)

'QWIJry RPsuLI.j9, CE hrolD PO&J$ Nrs'/2 /7

FMf rnr~jjk CS~r RESUJe6Z_ AI/li,
ACC5EJrRA,1xE 2)OCVmAJ7Z JV1'4

QUL;7-Y ISSUJR9AJCF 6PECIA YRA/AIr.

PMNNAVS G CvHgjj1"A



BURIAL COMPLIANCE CH-ECSHEET
FOR RAOIOACTIVESOLID WASTE MATERIAL

Rockwell Storage A w [ L 106~ So I i 0WasteDisposal Approval Process ing & isposa INumme r Unit Approval Signature

waste Generator: UNC NUCLEAR I NQUSTR IES
Reference Letter *N/A Datec Fil I# 15

waste Title: Low Level Miscel laneou-s RaCioact ive So I icwaste

Storage/Disposal Container: IJNC 4x4xe Plywooo Box

Reference: RHO-MA-222, Re\,.3 (Unclassifiec), AUCUst, 1985,
T. R. Pauly, "lHanfora Radi~aCtive Sola toWaste
Packaging, Storage ana Disposal Requirements--

Waste Type: C 2 Transuranic rX3 LOW Level

CX3 Unclassifiec 2 Classifiec

Type: CX3 Burial 2 Retrievaole Storage

CX3 SCfleculea CX3 Contact Manclec

C 2 Routine 1X] Remote ?4analec

C 2 One-Time Only'

Transport
ApproDal: C 2 U.S.Oepartment of Transporzatt(Dl

CX3 Waste Generator

I Rcockwei I Transop:rt Aprove! Numoer:_____

Transport
Category: CX3 LOW Specific Activity CX3 LimfiteCl Qtuantity

CX3 Type A C 2 Type 9 C 3 Hignway Route
Cortroi lec :Duantity



t A. WASTE OESCRIPTION

_____________ - S A M page 2 Of 4

Rockwell Storage
Dizvrosa I Approval

-. Numcer---

iwaste Contents Includea:

yes NO yes NO

CX3 C 2 miscellaneous Soii W~aste C 2 CX3 Tritium
(>20 mCi/cu. M)

C 3 CXI Animal Carcasses C 2 CXI AlKali Metals

C XI UnacsorDea LiqUi(3 orcaniCs EXI C 2 AS~estos

C 2 CX3 Ion Excnange Resins C 2 CX3 Lead Snielaing

C 3 CxI Significant Concentrations C 2 EX2 Gas Generating

Of C-14, Kr-85, Tc-99, 1-129 Potential

C 2 CXI Heat Generating Potential C 2 EXI Racioactive mixed
(Greater tnan 0.1 watts/cu. ft.) waste

C 2 tX2 Otner:_____________________________

Note: Tine following are pronioited: Free inorganic liquics,

incompatiole materials, pyropinoric--, eXPlosives,.

2. Pnyzical Description of waste: may include asoest0s anc
m iscelIlaneous sOl ia raaiOacti\Je Waste including paper, clotfl,
piastz (polyetnylenle, wood, steel concrete. 3ol i, pioing, tools,
ductwork, etc.

S3. Racioactie Material Oescription

NOn-Transzuranic: Up to aria inclucing DOT Type A quantities of
various raCiOnucl ides incILdIn3g mixed activatio!
ana fission produCt3.

"r-Arsuranic: Ltess tnan 100 nC/gram waste matr,;

4. RacioaCtive MiXCl Waste Hazaroous Constituent Description:

5 Ma;: iruM A Iowalc Fi s3i i a uant i t: i Z grams per COnta iner.

6. voia space Fiiier Material. Soil, vermiculite or otner inert
material.



3-~B-A-ipage Of 4
ROCKweii storage&I DiSPosal Approval
NUM~er

1. Container Name: UTN C4'X 4 xq _P IJd )OX

2. Dr-awing or Specification Numoer: H-1-42701

I 3. External Dimensions: S'L X 4'W X 4'5-1/2" H

4. Disposal volume: 143_ CU, ft. per Co-nta iner

Z. maximum Gross Weignt: 2000 its.

I 6. General Deslcriptionl: woocen tox constructed of 3/4" fire-retard0ent
plywOOO witfl 2x4 inner framing and gluec ana nailed joints, and
1 1/411 wide steel oanding. Box is mounted on 4X4 WOOd SKidS
for forKtrucK fanciing.

7. Required Intternal1 Packaging: None requirec.

8. Closure Mecflanism: Box lic is glued ano naiild in plaCe, ano
steel oanding is installed.

9. M8ixMUM AlloWaDle Le!5 :ntan 200 mnR'/r (Contact)
Radiation Levels: sincte noinl :o R/mr witn(Otner)

AdminiStrative Ccotr-olst on nage ;

10. MaXimum Alllr~Wable: Less tnian 220 C/miioo Za cm al;Zna
Surface Contamination: Less tnan 2200 :/m,/i:0 sq rc, oet,--gamma

i Required Lacels:
Top ana side: - Point of Origin (eg. UNC 10ON)

- Gross Weigflt (eg. ow XXX'^ Its)
SiOc only: -:Dot or equivalent "Radioactive material,, ra r o

is present)



Rockweii Storage&pae4o4
OiZIOsal Aeproval

Numoer

I I. Reou rec 'a~e 1: (Conf~t inued): I f aSoeStos rsn ar ie s
CAUTI ON 3peetmr iswt

Contains Asoestos5
AVoid Opening or
Breaking Container

Breatning ASbeStos is Haarcous
to your Healtn

12. Returnacle Transport Overpacks: N one

C. OTHER REOUIREMENrS

I. Admnistrative Controls:

(1) The container snauil De inspeCtea to assure tnere na3 Peen
no Dreacn of containment curing loading.

(a) Containers witfl -not spots,-, i.e. greater tnan 200 mR/mr
and up to I R/Mr, on one Slce and/or Container Dottom must
nave rnot spots onl Sides marKeo3, and container snail ce loaaea
suCn tnat side witn not spots remains opposite from fork-truck
operator during unioacing.

(3) Containers witn not spots on more tnan one side snail De
pre- r igged f or crane unlIoad ing -an sna I I not De sent if tri -nC
same Snipment witfl forxtruck unloaded or otner contact nanclec
conta iners.

(4) Rocxwell snall De notified of container3 witn not Spots Curing
*scneauling for disposal.

(ZA Tingle Solda waste Burial ReCora-Low Level form (Rot:weli
form 54-30OO-3aS may oe used for containers witfl Itke contents
in tne same anipment.

2. Roc~wel I Szor-jge/oisposau Information:

.)waste may De nandled my forxtruC;K or crane caepenainc
upon radiation levels) and mray oe stacxec.

CT ve otner Containers to 3niela tnosne wit~.nt :ot spotz
gram- fs~il maeria intnetrencn or as requi!-ec Dy

aopl icaole procedures anc specification.



Rockwe SOLID WASTE BURIAL RECORD - LOW LEVEL 3o

US~E RILACK SALL WINT MTN 00 TVPE ! A Wf3R NO. 10

rhSiSA SITEio or t SN'~i) .jm..iPD tIs WASTE GENERATOR:
NO. pnci No. (R5 R -

uN 41r, 0-0,04" - 2-, 1
Ca~irron No. 1eggrinin Coorrntes 0,

N- Enin Coriae I certify that: 1. No cavital proverty is included in this burial unless
____________ N Wool___94____w__-7__6,60 __ documented by a Proorgny 01500561 Request and described below.

A~mn~a2. The wastle peckage description below is complete end the weste
peccae conforms to RHlO-MA-222 and the aroved Buriel Compli-

aisce Checlcshiset (BCC).

S ar A ca t f . 3. The charge code is correct.

WASTE DESCRIPTION CONTAINER INFORMATION

COMBUSTIBLE MATERIALS NONCOMBUSTIBLE MATERIALS Quantity & Name Hanford Scandarc
__________________ - - .55 Gallon Fi~berboard Boxes

Pacer Products /0% Glass _____Drums _____(18" x 18" x 24'

Plastic Iza % Concrete % ~ c. Other: AlVe 1  '.~,J6o
cloth % Stainlss Steel%

Ruber% thr etls- 1 CC.Acpgraoi Numtor Dow Ratew Package

Rubber ,6 - Ote Metal 1 4 v r il m /ehr 3

________-Va._ /2 10.Z Diameter or Length x Width Halight

___ __ ___ _ ___ __ ___ 1 %

% Material of Construction

____ ___% %__ _ _ _ - PL,), wdC

Nucar TransatiopNo. Prooarty Disposal Recruest No.
Total 7L %ITotl 5"A___________

HAZAROOUSi CORROSIVE CONSTITUENTS Tg otle1 4 Goseih 00

Name Quantity (Lb orKg7 olm 2ft~ rs wegh 2_____ at0C) Kilogram

~//,~WASTE CATEGORIES: 1 Remarks:

CE w ,s C 7e

Thermal Pawen 1.
S0. 1Witt 3 or less

Other

RADIOACTIVE MATERIAL CONTENT

______ TRANSURANIC ANO URANIUM NONTRANSURANIC
Total 1Grams

Element soopic Distribution lWt %) Element Isot..., orf .Nelaht ____J Cunrt
L___________4~a~

Totals P/' /,////j~$;~/;~

Measuremrent Mevnoo: Darsirmineiu 13v

DISTRIBUTION: Whlite - SWIPDU 2750-E/200 E 54-3000 Sal 17.
Trq 7.womfn wv
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1 APPENDIX E
2
3
4 SOIL AND CONCRETE SAMPLING AND ANALYSIS PLAN
5 FOR THE 300 AREA SOLVENT EVAPORATOR
6
7
8 E-1 INTRODUCTION
9

10 The Soil and Concrete Sampling and Analysis Plan for the 300 Area Solvent
11 Evaporator (300 ASE) has been designed for the assessment of contamination of
12 surface or near-surface soils and an adjacent concrete pad that originated
13 from the 300 ASE and attendant barrel storage operations. The 300 ASE treated
14 radioactively contaminated dangerous wastes and thus was a mixed-waste
15 treatment and storage facility. The location of the 300 ASE closure area and
16 proximity to other 300 Area facilities are shown in Figures E-1 and E-2. The
17 closure area consists of a part of the concrete pad (333 East pad) adjoining
18 the 333 Building and the soil immediately adjacent to the south end of this
19 concrete.
20
21 The 300 ASE operated prior to the effective date of the RCRA regulations.
22 Operations associated with the facility ceased and the evaporator was
23 dismantled prior to the first formal interpretive guidance clarifying the
24 applicability of RCRA to mixed wastes. The specific data/documentation
25, requirements of either RCRA or Ecology's Dangerous Waste Regulations,
26f WAC 173-303 (Ecology 1991), were not implemented while operating or
27 dismantling the 300 ASE. In accordance with the procedures identified in
28 Appendix D, the 300 ASE was dismantled and buried.
29
30
31 E-1.1 CLOSURE STRATEGY
32
33 The data generated through implementation of this plan will be used to
34 assess the extent of contamination in the closure area that is attributable to
35 the 300 ASE. Based on the evaluation of these data, the facility will be
36 either clean closed under RCRA or closed in conjunction with the Remedial
37 Investigation/Feasibility Study of Operable Unit 300-FF-2 under CERCLA.
38
39 Remedial action for the 618-1 Burial Ground underlying the 300 ASE
40 closure area, at a depth of approximately 4 feet, will be evaluated as part of41 the 300-FF-2 Operable Unit. The 618-1 Burial Ground was operated from 1944 to
42 1951 as a low-level radioactive solid waste burial ground which received
43 uranium, other metallic and non-metallic materials, and incidental laboratory
44 wastes.
45
46
47 E-1.2 GENERAL SAMPLING STRATEGY
48
49 The strategy for sampling and analysis of both the soil and the concrete
50 has been based on assessments of potential waste discharges using historical
51 information on the storage of spent solvent on the concrete pad, and on the
52 only known spill (onto the soil). Assessments of hypothetical waste
53 discharges have been developed using the physical characteristics of the waste

910628.0949 APP E-1
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1 constituents, weather conditions, known properties of the soil and concrete,
2 and the time and location of the known spill (Section E-2). It has been
3 deduced from the most liberal assessment that none of the 300 ASE volatile
4 constituents should now be present either in the soil or in the concrete.
5 This conclusion is, therefore, the technical basis for performing verification
6 sampling of both the soil and concrete.
7
8
9 E-1.2.1 Soil Analytes
10
11 Soil analysis will be largely confined to known and suspected waste
12 constituents associated with the 300 ASE. This rationale is justified by the
13 uncertainties associated with the nature of the 618-1 Burial Ground soil
14 cover, the unknown impact of wastes from the underlying 618-1 Burial Ground,
15 and the potential for contamination from other adjacent operations in the
16 immediate area. These waste constituents can be grouped into the following
17 four categories.
18
19 1. Solvents and organic compounds known to be treated in the evaporator.
20
21 2. Organic degradation products of the primary organic compounds.
22
23 3. Inorganic constituents from the degreasing of fuel element materials.
24
25 4. Inorganic constituents that may have been treated in the evaporator via
26 paint in conjunction with paint solvent.
27
28 The specific constituents associated with these four categories are
29 listed in Table E-1. Inorganic constituents having concentrations at or below
30 detection limits in the analysis of the raw-waste solvent (Table E-2) are
31 omitted from the list of constituents to be analyzed. The elements silicon,
32 aluminum, iron, calcium, sodium, and phosphorous also are excluded because
33 they are primary constituents in native rocks and soils and occur at
34 concentrations far in excess (1,000 to 500,000 micrograms per gram) of those
35 in the raw waste (less than 100 micrograms per gram). All additional organic
36 constituents obtained by Methods 8210 or 8240 and 8270 (SW-846) (EPA 1986)
37 will be reported since they are measured concurrently in the analysis and can
38 be used in CERCLA (1980) characterization efforts. Thus, compli-ance with RCRA
39 regulations will be verified using the constituents listed in Table E-1. The
40 presence of the additional organic constituents (other than those listed in
41 Table E-1) from the closure area and baseline samples, will be regarded as
42 originating from the underlying 618-1 Burial Ground or other operations in the
43 300 Area. Likewise, elevated concentrations of inorganic constituents in
44 baseline samples will be interpreted as originating from other sources. Any
45 remedial actions for non-300 ASE contaminants will be evaluated in conjunction
46 with the Remedial Investigation/Feasibility Study of Operable Unit 300-FF-2.
47
48
49

910625.1021 APP E-4
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1 Table E-1. The 300 Area Solvent Evaporator Analytes and
2 Performance Standards.
3
4 Initial Alternative
5 Category-Constituent action level action level
61 Soil Concrete Soil Concrete
71 1- 300 ASE primary organic constituents
81 Perchloroethylene (PCE) a b c c

91 1,1,1-trichloroethane (TCA) a b c c
101 Trichloroethylene (TCE) a b c c
111 Methyl ethyl ketone (MEK) a b c c
121 Ethyl acetate a b c c
131 Dichloromethane (methylene chloride) a b c c
141 Petroleum naptha c c- -

151 2- 300 ASE secondary organic constituents (i.e., degradation products)
161 1,1-dichloroethylene (DCE) a b c c
171 trans-1,2-dichloroethylene (DCE) a b c c
181 1,1-dichloroethane (OCA) a a c c
19! 1,2-dichloroethane (DCA) a b c c
201 Vinyl chloride a b c c
211 3- Inorganic constituents (related to fuel fabrication)
22! Zirconium a d b d
231 Beryllium a d b d
241 Bromine a~ d b d
251 uranium d d d d
261 Copper a d b d
271 4- Inorganic constituents (related to paint shop solvents)
281 Barium a d c d
291 Cadmium a d c d
301 Lead a d c d
31 Silver a d c d
32
33
34 a Concentrations that exceed baseline (local background) threshold
35 levels.
36 b Concentrations that exceed limits of quantitation (LOQ), i.e., the
37 level above which quantitative results may be obtained with a specified
38 degree of confidence, is defined by the American Chemical Society
39 (1983) as 10a ± 3a at the 99 percent confidence level, where a~ is the
40 standard deviation of the instrumental background noise.
41 c Concentrations that exceed human health-based protection or safety
42 levels (Appendix E-3); contingent on approval by Ecology.
43 d No action level. Concentration determined for information only.
44
45
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1 E-1.2.2 Concrete Analytes
2
3 Concrete samples will be analyzed for the same constituents as soil
4 samples (Table E-1). The action levels for the 300 ASE solvent waste species
5 in constituent categories (1) and (2) identified in Table E-1 are the primary
6 concrete performance standards for two main reasons: only very small amounts
7 of inorganic constituents, if any, would have accompanied spills or leaks from
8 the 300 ASE and organic waste constituents are the only reliable indicators of
9 contamination originating from the 300 ASE operations.
10
11 Although inorganic constituents from fuel fabrication activities were
12 present in the 300 ASE, they would not have been present in spilled solvent or
13 water in significant quantities based on solubility considerations and
14 concentrations of the raw waste solvent. The analysis of the raw waste as
15 shown in Table 1-2 (Section 1.3.1) indicates that the concentrations for
16 categories (3) and (4) of Table E-1 were largely undetectable (only zirconium
17 was detectable at 2 ppm). Concentrations of any 300 ASE-derived inorganic
18 contamination in a solid matrix such as soil or concrete would, therefore, be
19 significantly smaller. Thus, detectable contamination of the soil or concrete
20 with respect to inorganic constituents originating from the 300 ASE is highly
21 unlikely given the type and extent of known and potential spills.
22
23 Past practice operations on the 333 East concrete pad and elsewhere in the
24 300-FF-2 Operable Unit are known to have involved fuels fabrication-related
25 inorganic constituents. Both the 300 ASE and past practice activities
26 involved the same types of inorganic constituents [i.e., fuel fabrication-
27 related constituents of the type listed in categories (3) of Table E-1].
28 However, the 333 East concrete pad is known to be contaminated with inorganic
29 constituents from the past practice activities (Chapter 1.0, Section 1.1.2) in
30 larger amounts than any which could have possibly come from the 300 ASE.
31 Organic waste constituents, which constituted nearly 100 percent of the waste
32 of concern, are therefore regarded as the only reliable indicators of 300 ASE
33 derived contamination because: (1) it would not be possible to discriminate
34 300 ASE-derived inorganic contamination from past practice derived
35 contamination and (2) any detectable inorganic contamination or contamination
36 patterns are undoubtedly attributable to past practice activities rather than
37 to the 300 ASE. Thus, inorganic contamination associated with the 300 East
38 concrete pad is most appropriately handled in conjunction with the
39 300-FF-2 Operable Unit remedial actions. Ecology's final decisions regarding
40 the closure of the 300 ASE, however, will be made on the basis of all data.

910628.0932 APP E-6
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1 Table E-2. Solvent Evaporator Inductively Coupled Plasma-Atomic
2 Emission Spectroscopy Analytical Results (1985).
3
4 Detection limits NaOH/ZrO KOH/Nic Average

Ag/mL ug/mL Ag/mL Asg/mL
5 Aluminum 0.03 6 10 8
6 Antimony 0.05
7 Arsenic 0.8
8 Barium 0.002
9 Boron 0.01 5 2 4

10 Cadmium 0.004
11 Calcium 0.01 46 52 48
12 Cerium 0.04
13 Chromium 0.02
14 Cobalt 0.01
15 Copper 0.004
16 Dysprosium 0.004
17 Europium 0.002
18 Gadolinium 0.01
19 Iron 0.005 6 78 30
20 Lanthanum 0.008
21 Lead 0.06
22 Lithium 0.004 4 2 3
23 Magnesium 0.06
24 Manganese 0.002
25 Molybdenum 0.01
26 Neodymium 0.02
27 Nickel 0.02
28 Phosphorus 0.1 18 25 20
29 Potassium 0.3 ND
30 Ruthenium 0.05
31 Silicon 0.02 20 28 24
32 Sodium 0.01 ND 46 46
33 Strontium 0.002
34 Tellurium 0.06
35 Titanium 0.02
36 Zinc 0.02
37 Zirconium 0.008 ND 2 2
38
39 'ICP-AES analysis performed for the elements listed. No results
40 bshown for concentrations below detection limit.
41 Sodium hydroxide fusion in a zirconium crucible was performed
42 Cto solubilize the sample.
43 CPotassium hydroxide fusion in a nickel crucible was performed
44 dto solubilize the sample.
45 ND - Not determined.
46
47
48
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1 E-1.3 CLEAN CLOSURE CRITERIA
2
3 Data obtained from this investigation will be evaluated against the
4 performance standards identified as action levels in Table E-1. The term
5 'action level' herein refers to concentration levels that sample analytes
6 should not statistically exceed for clean closure of the facility. These
7 concentration levels include baseline thresholds or other concentrations that
8 are protective of human health and the environment (e.g., Table E-1). If the
9 concentration level of any constituent identified in Table E-1 is

10 significantly above the initial action level, continued efforts toward clean
11 closure will be pursued only if further assessment of action levels is
12 warranted. This measure is proposed because contaminant concentrations for
13 soil and concrete which may exceed an action level, also may be significantly
14 below any health or environmental-based risk level. Reevaluation of the
15 action levels could, therefore, be considered in the event that one or more of
161 the initial action levels are exceeded, and further assessment of the action
17 level is warranted. Any additional evaluation would be based on 1) the type
18 and extent to which an action level is exceeded, and 2) the further assessment
19 of health-based risk using data from sources such as the EPA Integrated Risk
20 Information System (IRIS) (EPA 1991), the Health Effects Assessment summary
21 tables (EPA 1989b), and methods recommended by EPA (1989a), Ecology (1991), or
22 other appropriate sources. The DOE-RI will request approval for the use of
23 alternative action levels from Ecology for closure of the 300 ASE, where
24 warranted. If dangerous constituents are determined to exist in
25 concentrations above action levels and reevaluation of action levels is not
26 warranted, an alternative plan of closure in conjunction with the Remedial
27 Investigation/Feasibility Study of Operable Unit 300-FF-2 will be implemented.
28
29
30 E-1.4 ACTION LEVELS AND BASELINE THRESHOLD
31 CONCENTRATIONS
32
33 Initial action levels for both the inorganic and organic constituents
34 listed in Table E-1 in soil samples will be the baseline threshold values
35 obtained from the composition of baseline samples. The initial action levels
36 for the organic constituents in concrete will be the analytical limits of
37 quantitation (ACS 1983). Inorganic constituents in concrete and uranium in
38 soil will be determined for information only (Appendix E-1.2.2). Alternative
39 action levels will be considered where warranted. Ecology will review all
40 data in the decision process. If clean closure conditions cannot be met,
41 closure will be performed in conjunction with Operable Unit 300-FF-2 as
42 identified in Chapter 3.0, Section 3-4 (Figure 3-1).
43
44 Alternative action levels will be health-based protection levels or other
45 appropriate criteria. Assessment of the concentration levels that are
46 protective of human health will be based on hazard identification, dose-
47 response information, exposure models, and risk characterization (EPA 1991).
48 The parameters used in assessing potential toxicity and increased cancer risk
49 from the 300 ASE waste constituents are listed in Table E-3. Specific values
50 will be calculated from these data with appropriate assumptions for exposure
51 and acceptable risk.- Calculation methods for these protection levels, as
52 recommended by Ecology (1991) and EPA (1989b, 1991), will be generally similar
53 and only differ in the parameters used in the exposure models, which include
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1 land use. Examples of health-based action levels for soil are listed in
2 Table E-3. In general, carcinogenicity criteria will be used to define the
3 action levels for known and probable carcinogens (Class A and B carcinogens).
4 Chronic toxicity no effect levels will be used as action levels for
5 constituents that are potentially toxic. It is seen in Table E-3, however,
6 that these protection levels for toxicity can vary be times for exposure type
7 and by nearly 44 times as a function of land use. For carcinogenicity, land
8 use considerations result in action levels that differ by over 132 times. The
9 basic differences in the assumptions regarding exposure for the values

10 calculated in Table E-3 are summarized at the bottom of the table. The
11 validity and practicality of these assessments, therefore, depend on a careful
12 assessment of how these values will be generated, and the use of realistic
13 assumptions regarding exposure and risk for the case considered.
14
15 The evaluation of potential soil contamination derived from the 300 ASE
161 operations will requires a comparison between the compositions of the samples
17 from the closure area to those of an appropriate reference or background soil
18 site. Because the soil covering the 618-1 Burial Ground is also the soil
19 material upon which 300 ASE wastes may have been spilled, and because it is
20 probably unique to the 300 Area (i.e., from an unknown source); this soil
21 cover is the only appropriate material (similar strata) that can be used for
22 comparison with soil from the closure areas. Therefore, the soil cover for
23 the 618-1 Burial Ground has been used to establish reference soil
24 concentrations. Samples of the 618-1 Burial Ground soil, apart from the
25 300 ASE, will, in effect, serve as the local background. In order to avoid
26 confusion, these local (area) background samples will be referred to as
27 baseline samples because they are not natural background in the strict sense
28 (i.e., unaffected samples that are part of the population of soil samples in
29 the general area outside the 618-1 Burial Ground). Thus, this type of
30 baseline represents a special case in the context of Ecology's definition of
31 backgrounds (Ecology 1991).
32
33 Note that the term 'baseline' as used in this document refers to
34 threshold concentrations rather than mean baseline concentrations. The
35 technical basis for establishing baseline threshold concentrations and the new
36 methods by which significant deviation from baseline is to be determined is
37 addressed in Section E-10, Interpretations and Statistical Treatment of Data.
38 The selection of the number of baseline soil samples has been based on
39 professional judgment. Eight baseline soil samples will be collected.
40 Written notification will be provided to Ecology in the event that
41 Westinghouse Hanford and the DOE-RL recommend that this number be changed.
42
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1 E-2 CONTAMINATION SCENARIOS AND ASSESSMENTS
2
3 The 300 ASE soil and concrete sampling and analysis strategy has been
4 based on the operational history, known spill events, and assessments of the
5 known spill and possible barrel leak events. Contamination assessments are
6 especially useful as a basis for development and justification of the soil and
7 concrete sampling and analysis strategy. The primary objective of these
8 assessments has been the determination of how much waste material from any
9 300 ASE facility discharge, particularly the volatile/semi-volatile

10 constituents, would be expected to remain in the soil and concrete. Worst
11 case spill and leak scenarios were developed and analyzed to determine the
12 time required for complete evaporation of the volatile constituents.
13
14
15 E-2.1 ASSESSMENT METHODS
16
17 The contamination assessment process for the 300 ASE involved the
18 following steps:
19
20 * Development of spill/leak scenarios
21
22 * Identification and summary of pertinent conditions and physical
23 properties necessary as model input parameters (e.g., temperature,
24 vapor pressures, discharge rates, etc.)
25
26 * Calculation of evaporation rates as a function of temperature, relative
27 humidity, etc.
28
29 * Determination of the time required for evaporation of the total spill
30 from the concrete surface (concrete models only); maximum surface
31 evaporation time set equal to residence time on the concrete
32
33 0 Determination of maximum penetration depth of water/solvent or solvent
34 using calculated residence times and physical characteristics of the
35 medium
36
37 0 Determination of maximum time required for complete evaporation of
38 water/solvent or solvent from a maximum thickness of affected concrete
39 (concrete models only).
40
41 All models incorporated the use of information such as weather conditions,
42 assumptions concerning discharge volumes and rates, and the physical
43 properties of the media as input parameters into the calculations. The
44 pertinent data and representative ranges of temperature dependent parameter
45 values are tabulated in Table E-4. Standard calculation methods for
46 evaporation processes (e.g., Welty et al. 1969, p. 487) were used. The
47 relative rates of evaporation rates for Waer RU, and TCA at various
48 temperatures were calculated. The values for water are consistent with annual
49 Hanford Site evaporation rates over the past 10 years (WHC 1990). Weather
50 conditions over the spill period were obtained from Pacific Northwest
51 Laboratory reports for the Hanford Meteorology Station. Values for the
52 physical and chemical properties of water and the solvents were obtained from
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1Table E-4. Model Conditions and Assessment Results.
2
3 Model conditions Reference Range March Hanford

values 1985 Site
average average

4 Temperature ( 0C) 5 -5 to 17 5 12
5 Relative humidity ()55 55 53
6 Wind velocity (mph) 0 7 7.7
7 Evaporator spill volume (gal) 100
8 Barrel leak volume (gal- 1 bbl) 55
9 Evaporator spill rate (1/h) 10 0 to 5

10 Barrel leak rate (1/h) 10
11 Evaporative film thickness (mm) 1
12 Minimum evaporative surface area 200
13 for a spill (ft 2)
14 Minimum evaporative surface area' 11
15 for a barrel leak (ft 2) 09 1-7t 016 Hydraulic conductivity for concrete 1~ 1~t 01
17 (m/sec)
18 Porosity for concrete (%) 5 3 to 30
19
20 Physical properties: Water PCE TCA
21 Molecular weight (g/mole) 18 165.83 313.66
22 Density (g/cc) 1.0 1.63 1.35
23 Vapor pressure (mm) 6.5 3 20
24
25 Calculated results concrete assessments*
26 Evaporation rate (1/m 2-hr) for reference 0.26, 0.68 10.7
27 values
28 Time required for spill/leak discharges (h) 40 21 21
29 Fluid penetration depth for spill/leak <9 <2 <2
30 discharges (mm)
31 Time for complete drying of the penetrated <7 days <2 hours <10 minutes
32 concrete (after discharge)
33 Total time required for complete evaporation <12 days <24 hours <24 hours
34 (from the beginning of the spill/leak)
35
36 *Calculated values for water are for the evaporator spill model, and
37 values for MC (perchloroethylene) and KTA (1,1,1 trichloroethane) are
38 for the barrel leak models.
39
40
41 the Handbook of Chemistry and Physics (CRC Press 1987), and the Handbook of
42 Environmental Data on Organic Chemicals (Verschueren 1983). Other sources of
43 information include data from the Portland Cement Association (PCA 1968) and
44 Feenstra and Cherry (1988). All concrete assessments were based on porous
45 media models, i.e., unfractured concrete. Model results for each of the
46 assessments are tabulated in Table E-4.
47
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1 Conservative values for temperature, wind speed, humidity, etc., were
2 also used in the concrete assessments to bias results toward minimization of
3 evaporation effects in order to obtain upper limits on the duration of solvent
4 wastes on the pad. Fluid penetration depth and subsequent drying time
5 calculations vary directly with the hydraulic conductivity and inversely with
6 the porosity of the medium. Therefore, conservatively large hydraulic
7 conductivity values and small porosity values were used in the assessments.
8
9 Hydraulic conductivity values for unsaturated porous media, such as

10 concrete, are up to 10,000 times smaller than those for saturated media (10-7
11 to 10-16 meters per second for limestone/concrete). Therefore, the value of
12 10" meters per second was used as the conservatively large value for concrete13 models. Typical values of total porosity for concrete range to values as high
14 as 30 percent, however, a porosity of 5 percent was used as the conservatively
15 small value in the calculations. The reference parameter values and normal
16 ranges for these values are listed in Table E-4. Thus, all calculated
17 evaporation times would be faster, and calculated fluid penetration depths
18 shallower, for parameter values that were not as strongly biased toward
19 minimizing the evaporation effects. Therefore, it should be recognized that
20 these assessments represent worst-case scenarios; because of this bias in
21 fluid discharge volumes and rates, temperature, humidity, wind speed, wetted
22 surface area, hydraulic conductivity and porosity of the media.
23
24
25 E-2.2 CLOSURE AREA SOIL AND CONCRETE
26
27 The operational history (Section 1.1.2) and spill information
28 (Section 1.4) have been previously described. Because this information
29 provides the basis for development of spill scenarios and their assessment,
30 information of events pertinent to the assessments are briefly summarized
31 here.
32
33 Operation of the 300 ASE from 1975 to 1985 was confined to the portion
34 of the original 333 East concrete storage pad and the 10 foot by 50 foot strip
35 of soil adjacent to the pad on its southern edge, as shown in Figure E-3. The
36 original pad is 4 inches thick and reinforced with number 10 wire mesh. The
37 southern edge of the concrete and the adjacent soil (gravel) were sites on
38 which the 300 ASE was located for solvent treatment. The soil consists of
39 loose- fill material approximately 4 feet thick that serves as a cover for the
40 underlying 618-1 Burial Gro und. The concrete area extending up to 20 feet
41 north of the southern edge of the pad was used for the evaporator and storage
42 of barrels containing solvent awaiting treatment in the evaporator. This
43 portion of the concrete sloped to a drain as shown in Figure E-3, and was
44 included in the closure area. These sites constitute the 300 ASE closure area
45 shown in Figure E-3.
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1 A new concrete pad, the 333 East 'overlay' pad, was poured over most of
2 the west side of the 333 East Concrete Pad in September 1984. This new pad
3 ranges in thickness from about 2.5 inches to 8 inches, and is reinforced with
4 number 10 wire spaced at 6-inch intervals. The original 333 East Concrete Pad
5 drain to the 300 Area process sewer, was also plugged at this time. The
6 eastern side and extension to this composite pad was added during the Spring
7 of 1985. The southwestern part of the original 333 East Concrete Pad is the
8 only part of the concrete closure area that remains exposed (Figure E-3).
9
10
11 E-2.3 SPILL AND LEAK SCENARIOS
12
13 Contamination assessments have been made for the following spill and
14 leak scenarios:
15
16 * Water/solvent discharge (possibly including paint shop constituents)
17 resulting from a known evaporator overflow (spill) onto the soil
18
19 * Water/solvent discharge resulting from known evaporator overflow
20 (spill) onto the exposed 333 East Concrete Pad adjacent to.the soil at
21 the known spill location
22
23 *The 1,1,1-trichloroethane leakage from barrels stored on the 333 East
24 Concrete Pad
25
26 *The perchloroethylene leakage from barrels stored on the 333 East
27 Concrete Pad.
28
29
30 E-2.4 EVAPORATOR OVERFLOW SPILL SCENARIOS
31
32 The only known spill associated with the 300 ASE operations occurred
33 between March 1 and March 14, 1985, at the last location of the evaporator at
34 the westernmost part of the soil closure area (see Figure E-2). The spill
35 consisted primarily of water (steam condensate) based on the specific gravity
36 and solubilities of the solvents present in the evaporator:' The spill water
31 has been estimated to have contained 0.05 percent 1,1,1-trichloroethane and
38 0.01 percent perchloroethylene based on solubilities. The spillage is
39 presumed to have occurred from the north-facing cutout side of the evaporator
40 which overhung the southern edge of the 333 East Concrete Pad (Figure E-4).
41 It is likely that most or all of the spillage was discharged onto the soil
42 because of the slow-leakage rate (significantly less than 5 liters per hour
43I (i.e., about 1.3 gallons per hour), and the tendency for the water to overflow
44 as a sheet on the outer edge of the evaporator. Because it is not certain
45 whether any of the spillage was actually discharged onto the original 333 East
46 concrete pad, models have been evaluated using highly liberal values for the
47 discharge volume and rate of 400 liters and 10 liters per hour (approximately
48 106 gallons and 10.6 quarts per hour, respectively).
49
50 Weather conditions over this period recorded at the Hanford Meteorology
51 Station are as follows: temperatures range 630F to 23*F (170C to -5*C) with an
52 average of 41OF (5*C); average wind speed, 7 miles per hour; average
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1 relative humidity, 54 percent; 0.1 inches total precipitation. The
2 evaporation rate for water was used as a conservative-reference model because
3 the water has the slowest evaporation rate, and would persist the longest in
4 either the soil or the concrete.
5
6
7 E-2.4.1 Assessment of Discharges to Soil
8
9 It is indicated from an assessment of the spill onto the soil that

10 due to the loose permeable nature of the 4-foot soil layer overlying the
11 618-1 Burial Ground, that most of the water/solvent would have passed through
12 the soil and into the underlying burial ground. The upper 3 to 6 feet of soil
13 (throughout the Hanford Site) is devoid of any water and volatile constituents
14 during mid-summer months due to the complete drying of the soil percolation
15 zone. It is indicated from soil moisture profiles (Last et al. 1976; Jones
16 1978) that soil moisture less than 12 to 20 feet deep normally evaporates, and
17 that this zone becomes devoid of moisture (and any other liquids with vapor
18 pressures similar to or greater than water) during the summer months. Any
19 periodic spillage of water/solvent onto the soil would, therefore, be expected
20 to completely evaporate and no longer be present if permitted to dry over a
21 period including the summer months.
22
23 Inorganic metals dissolved in the spillage would tend to rdmain in the
24 upper soil column due to the ability of the soil to absorb these constituents.
25 Because the concentrations of dissolved inorganic constituents of interest in
26 the raw solvent (Table E-2) were at or near detection limits, the amount of
27 dissolved inorganic material present in the spill water would have been 2,000
28 to 10,000 times smaller than that in the raw solvent and, therefore,
29 negligible. Any contribution of these inorganic constituents to the soil due
30 to sorption or other concentration processes should have also been negligible
31 due to the large spill volume required to sufficiently concentrate inorganic
32 constituent to levels above detection and/or the soil baseline.
33
34 The only inorganic materials that could have been added to the soil in
351 larger quantities were those associated with the low density and/or dissolved
36 paint shop solvents. However, it is not known whether the paint shop solvents
37 contained inorganic materials, or whether any paint shop solvents were present
38 in the evaporator at the time of the spill. Because of this uncertainty,
39 there-is a possibility of some inorganic soil contamination from this source.
40
41
42 E-2.4.2 Assessment of Discharge to Concrete
43
44 Although it is likely that little, if any, water/solvent from the
45 evaporator was spilled onto the 333 East Concrete Pad, worst-case models were
46 evaluated for the discharge of a 400 liter reference volume onto the pad at a
47 rate of 10 liters per hour. Any spillage onto concrete would have been
48 confined to the portion of the original concrete pad, i.e, the exposed 40 foot
49 by 10 foot southwest corner of the pad, due to the effect of the overlay pad
50 to prevent drainage toward the plugged 300 Area Process Sewer. Due to the
51 presence of the overlay pad, any significant spill onto this portion of the
52 pad would have resulted in ponding of the spill. A conservative estimate of
53 the-time required for evaporation of the water/solvent from the pad surface
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1 was based on evaporation of the entire 400 liter volume spread over an area of
2 approximately one half of the 400 square foot exposed concrete area (i.e.,
3 200 square feet). The minimum residence time of water/solvent on the concrete
4 was taken to be the time required for the spill to occur (i.e., 40 hours) plus
5 the calculated time required for evaporation of the 400 liters from the
6 concrete surface (assuming no evaporation during the 40 hour spill time).
7
8 The assessment of the water/solvent overflow from the evaporator onto
9 the 333 East Concrete Pad yielded the following result for the conditions

10 described above and the reference values listed in Table E-4.
11
12 *The total spill volume of 400 liters of water/solvent would have
13 completely evaporated from the surface of the concrete in less than
14 5 days. Complete drying of the concrete would have required less than
15 7 days for a fluid penetration depth of 3/8 inches (at 5*C). The
16 concrete would have been devoid of spill constituents in less than
17 12 days after initiation of the spill.
18
19 * Water/solvent from the spill would have penetrated the concrete to
20 maximum depth of less than 9 millimeters (3/8 inch).
21
22 - The choice of different (i.e., larger) spill volumes, discharge rates,
23 or other parameters, would not alter the conclusion that the
24 water/solvent would have evaporated from the exposed 333 East Concrete
25 Pad in less than 2 weeks after discharge.
26
27
28 E-2.5 ASSESSMENTS OF BARREL LEAKS TO CONCRETE
29
30 Assessments of the discharge of solvent-only barrel leakage onto the
31 333 East Concrete Pad involved the determination of the maximum duration of
32 solvent wastes on the pad and their removal due to evaporation. Evaporation
33 models for perchloroethylene and 1,1,1-trichloroethane discharges were used to
34 assess possible leakages from the barrels of spent solvent stored within
35 20 feet of the southern edge of the pad (i.e., a minimum of 55 feet from the
36 300 Area Process Sewer drain).
37
38 The barrel leak scenarios differ from the overflow spill scenario in
39 that any leakage would have occurred prior to construction of the overlay pad
40 and plugging of the 300 Area process sewer drain. Although barrel leakage
41 rates would be expected to be smaller than the evaporator spill rate, the same
42 discharge rate (10 liters per hour) were used as a worst-case condition.
43 Residence time was assumed to be the time required for discharge of a
44 55-gallon drum (approximately 21 hours) plus the calculated time required for
45 evaporation of solvent remaining on the pad at the end of this time. All
46 assessments are calculated on a per barrel basis and assume porous media
47 behavior of the concrete. It was also assumed in this model that any solvent
48 not evaporated from the pad surface or penetrating the pad would have drained
49 into the 300 Area process sewer system.
50
51 Average annual weather conditions at the Hanford Site pertinent to these
52 assessments are as follows: temperature, 530F, 54 percent humidity, and a
53 7.7 miles per hour wind speed (PNL 1983). However, it is not known whether
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1 leakage from the storage barrels ever occurred, or when a leak may have
2 occurred. Therefore, the weather conditions used for calculation of
3 evaporation rates in the evaporator spill assessments are considered to be
4 conservative, and were also used for the leak assessments (Table E-3). Leak
5 models were also based on 1 meter (3 foot) wide wetted areas extending toward
6 the drain. Assessments of perchloroethylene and 1,1,1-trichloroethane leaks
7 from solvent storage barrels yield the following results for the conditions
8 described in Table E-4:
9

10 *The leak rate dominates the residence time of solvent on the concrete
11 surface for both perchloroethylene and 1,1,1-trichloroethane; i.e.,
12 21 hours for a leak from a 55-gallon barrel at 10 liters per hour,
13 plus less than 1 hour for evaporation of residual perchloroethylene or
14 1,1,1-trichloroethane; maximum residence time of less than 24 hours.
15
16 * Both perchloroethylene and 1,1,1-trichloroethane would have penetrated
17 to a maximum depth of less than 2 millimeters.
18
19 e The PCE would have evaporated from a wetted thickness of 2 millimeters
20 in less than 2 hours after the discharged ceased;
21 1,1,1-trichloroethane would have evaporated about ten times faster.
22
23 9 Only the concrete in the immediate vicinity (1 to 2 meters downslope)
24 of a leaky barrel is likely to have been impacted by solvent wetting
25 and evaporation.
26
27 e It is likely that leaks of perchloroethylene ane/or
28 1,1,1-trichloroethane would not have reached the 300 Area Process
29 Sewer drain prior to complete evaporation.
30
31
32 E-2.6 ASSESSMENT SUMMARY
33
34 It is concluded from the results of these assessments that any spillage
35 of water/solvent onto the soil or 333 East Concrete Pad, or leakage of
36 perchloroethylene or 1,1,1-trichloroethane onto the pad would have completely
37 evaporated and no longer be present.
38
39 Therefore, it is~ expected that after a period of several weeks following
401 discharge, the solvent from the 300 ASE overflow spill should not have been
411 detected in either the soil or the exposed or covered part of the original
42 333 East Concrete Pad. Inorganic constituents associated with the primary
431 solvents should not have been detected in the soil. However, inorganic44 constituents from paint shop solvents that may have been in the evaporator at
45 the time of the spill, could have been discharged to the soil and could be
46 present in the upper levels of the soil.
47
48 Any perchloroethylene and/or 1,1,1-trichloroethane leakage from barrels
49 stored on the original 333 East Concrete Pad would have completely evaporated
50 from the concrete within a few hours to days of discharge. Therefore, it is
51 concluded that any leakage onto the concrete pad from barrels associated with
52 the 300 ASE would have evaporated long before the overlay pad was constructed
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1 and would no longer be present in the exposed or covered part of the original
2 333 East Concrete Pad.
3
4
5 E-3 SOIL SAMPLING
6
7 A total of 15 soil samples will be collected for the 300 ASE and
8 submitted for analysis. Figure E-5 shows the soil closure area sampling
9 sites. Following is a summary of the soil sampling effort.
10
11 * Six soil samples from the soil closure area.
12 * One duplicate soil sample.
13 - Eight baseline soil samples.
14
15 All of the soil samples will be taken from the material that was used to
16 construct the 618-1 Burial Ground cover. The physical appearance of the
17 618-1 Burial Ground surface soil indicates that the surface has been subjected
18 to many uses. Color differences and undulations within the soil's surface are19 examples of prior utilization that has rendered parts of the 618-1 Burial
20 Ground cover unsuitable for baseline sampling. These locations are identified21 as disturbed surface areas in Figure E-6. The soil sampling depth, sample
22 locations, and discretion for field changes should minimize these factors.23 Sample locations and depths are described in the following sections. All soil24 samples will be collected in accordance with EII 5.2 and analyzed in25 accordance with standard SW-846 procedures (EPA 1986). Field and laboratory
26 QA/QC requirements, specific methods and protocols are identified in the
27 300 ASE quality assurance project plan.
28
29
30 E-3.1 SOIL SAMPLING LOCATIONS
31
32 Six verification soil samples will be taken in the 300 ASE closure area.33 The soil closure area has been delineated by the locations of the evaporator
34 during its operation. Throughout its use, the evaporator was confined to the35 southern edge of the 333 East Concrete Pad and the immediately adjacent36 50 feet by 10 feet strip of soil (see Figure E-3). The strategy of soil
37 sampling within this 50 feet by 10 feet area is based on the following.
38
39 - The evaporator was located on the 10 by 10 feet block of soil
40 designated as Block A in Figure E-5 at the time of the known spill
41 (March 1985).
42
43 9 The possibility exists for other unknown leaks or spills to have
44 occurred on the soil closure area.
45
46 * The overflow from the evaporator would likely have spilled from the47 north-facing (cut-out) side as shown in Figure E-4.
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Figure E-6. Baseline Soil Sampling Sites. (78911137.3)
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1 The 10 by 50 feet soil closure area (Figure E-5) was divided into five
2 blocks: Block A, B, C, D, and E. Each block was subdivided into nine equal
3 parts (3.33 feet on a side). A sample location (grid block) was randomly
4 chosen using a random number table (Cochran and Cox 1957) for each of the five
5 blocks; i.e., five representative samples from the 45 possible locations.
6 Additionally, an authoritative sample from Block A was also selected from the
7 site of the steam condensate overflow. One of the samples will be field split
8 to make a duplicate sample.
9

10 Utilization of a simple random sampling scheme for these samples ensures
11 that the data obtained will be representative of the population from which the
12 samples were taken and will meet or exceed the minimum requirements of
13 EPA SW-846 guidelines. Following soil sampling, the sampling locations will
14 be hand graded to blend with the surrounding topography and will not become
15 preferential pathways for precipitation infiltration.
16
17
18 E-3.2 SOIL SAMPLING DEPTH
19
201 The baseline and closure area soil samples will be restricted to the
21 upper 12 inches of the 618-1 Burial Ground soil cover. This soil cover is
22 nominally 4 feet thick. Based on factors such as compaction over time and the
23 potentially undulating upper surface of the 618-1 Burial Ground, it must be
24 assumed that the actual thickness of the soil cover could vary from 4 feet to
25 less than 2 feet in any given location. The sampling strategy is to collect
26 shallow soil samples to avoid penetration of the 618-1 Burial Ground for
27 health and safety reasons, but deep enough to preclude surface contaminations.
28 Given these conditions, only the upper 6- to 12-inch zone of the soil can be
29 safely sampled. The entire sample from each sample location will be submitted
30 to the laboratory for analysis.
31
32 Soil samples from the sampling zone of the closure area are expected to
33 be suitable for evaluating contamination of the soil resulting from the
34 300 ASE operation for the following reasons:
35
36 - Inorganic metals and radionucl ides would remain in the upper 12 inches
37 of the soil based on the demonstrated ability of the soil to absorb
38 these constituents (e.g., Routson et al. 1979)
39
40 * Soil moisture profiles (Last et al. 1976; Jones 1978) indicate that
41 soil moisture less than 12 to 20 feet deep normally evaporates and the
42 zone becomes devoid of moisture (and any other liquids with vapor
43 pressures greater than water) during the sunmmer months. Thus, the
44 upper 1-2 inches of soil would be appropriate to verify the absence of
45 volatile organic solvents from the upper 4 feet of the soil above the
46 618-1 Burial Ground.
47
48
49 E-3.3 SOIL BASELINE SAMPLING LOCATIONS
50
51 Eight randomly selected locations within the 618-1 Burial Ground
52 boundary have been selected for baseline sampling (Figure E-6). The selection
53 of the number of baseline samples was based on professional judgment
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1 (Section E-10). The eight sampling sites were chosen from a total of 452 randomly selected grid intersections from a 10-feet grid matrix within the
3 618-1 Burial Ground area (exclusive of the datum reference point). The eight4 locations shown in Figure E-6, were screened from among the 45 possible
5 locations based on the following parameters:
6
7 - Sample locations will be at least 10 feet away from the 334 Building
8 (acid storage tanks), other buildings, or known surface disturbance

- 9 areas
10
11 * No samples will be taken closer than 10 feet to the edge of the121 618-1 Burial Ground boundary or closure area
13
14 * Sample locations will be at least 10 feet apart.
15
16 Soil at the sampling sites will be hand graded to surrounding levels
17 following sampling to minimize the generation of artificially induced fluid
18 pathways resulting from sampling activities.
19
20
21 E-3.4 SOIL BLANKS AND SUMMARY TABLE
22
23 Note: This table reflects the minimum number of samples and blanks
24 consistent with the quality assurance requirements. Additional
25 duplicates and blanks may be taken at the discretion of the team leader26 to respond to field conditions. Section E-8 discusses duplicates and
27 blanks.
28
29
30 Summnary Table - Number of Soil Samples and Blanks.
31
32 Blanks
33 Soil Duplicate Trip Field Eguipment Total
34
35 Soil Baseline 8 0 0 0 0 8
36
37 Soil Closure Area 6 1 1 1 1 10
38
39 Total 14 1 1 1 1 18
40
41
42
43 E-4 CONCRETE CORE SAMPLES AND LOCATIONS
44
45 The concrete core sampling locations and sampling locations within each46 core are illustrated in Figure E-7. The following is a summary of the
47 concrete sampling effort:
48
49 0 Five concrete core sites
50
51 0 A total of 14 concrete samples will be submitted for analysis;52 13 samples from five cores and one duplicate
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Figure E-7. Concrete Closure Area, Sampling Sites, and Sample Locations.
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1 *Five samples from core sites 1 and 2 on the exposed 333 East
2 Concrete Pad
3 - three samples from core 1, which will be located on a fracture and
4 penetrates the entire thickness of the pad
5 - two samples from core 2, from the top half and the bottom half
6
7 0 Six samples (two each from core sites 3, 4, and 5) that penetrate to
8 the underlying (original) 333 East Concrete Pad.
9

10 a Two samples from the middle of the 333 East overlay pad from
11 cores 4 and 5
12
13 0 One sample from core 1 or 2 samples will be field split to make a
14 duplicate sample.
15
16
17 Summnary Table - Number of Concrete Samples and Blanks for the
18 300 Area Solvent Evaporator.
19
20 Blanks
21 Concrete Uuoplicate Trip il Eavipment Total
22
23 333 Concrete Pads 1 11
24 Original pad 11 1
25 Overlay pad 2 0
26
27 Total 13 1 1 11 17
28
29
30 Note: This table reflects the minimum number of samples and blanks
31 consistent with the quality assurance requirements. Additional samples
32 and blanks may be taken at the discretion of the team leader to respond
33 to field conditions. Section E-8 discusses duplicates and blanks.
34
35
36
37 E-4.1 CONCRETE CORE SAMPLES
38
39 At least 2 inches of concrete core from the 333 East Concrete Pad will be
40 taken at each of the five sites shown in Figure E-7. The cores will be
41 approximately 1.3 inches in diameter. Cores from the 333 East overlay pad
42 will require penetration of up to 8 inches to reach the underlying 333 East
43 Concrete Pad. Air-misting drilling methods can be used to minimize heating of
44 the core and also prevent excessive flushing of the cores with cooling water.
45 The drilling method used to penetrate the boundary between the 300 East
46 overlay pad and the original pad must not compromise future pad use and must
47 also not produce airborne radioactive material (i.e., uranium dust). Concrete
48 cores 4 and 5 from the 333 East overlay pad, unaffected by 300 ASE activities,
49 will be analyzed for information only as requested by Ecology (two samples).
50
51
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1 E-4.2 CONCRETE CORE SITES
2
3 A total of five cores will be collected at the sites as shown in
4 Figure E-7. The five cores will yield 14 samples (including the duplicate)
5 for analyses. Following collection of the concrete cores, the holes will be
61 immediately backfilled and sealed with field-mixed concrete to restore the
7 pads for other usages and to preclude precipitation infiltration and/or
8 contaminant migration.
9
10
11 E-4.2.1 Exposed 333 East Concrete Pad Locations
12
13 Two cores (cores 1 and 2) will be collected from the southwest part of
14 the exposed 333 East Concrete Pad for verifying the absence of volatile
15 constituents in the concrete arising from the overflow from the 300 ASE, or a
16 leak from the evaporator or solvent barrels. Core 1 will be collected from
17 the exposed 333 East Concrete Pad and will be located on a fracture about 8 to
18 10 feet from the south edge of the pad. This location was selected because
19 the fracture would have provided a pathway through the concrete, if it existed
20. at the time of the spill; and also because of its proximity to the spill site.
21 This core will penetrate the entire 4 inch thickness of the pad and will yield
22 three samples for analysis. Core 2 will be collected from the northeast
23 corner of the exposed pad where it adjoins the 333 East overlay pad (core 1).
24 This location was selected because it is in line with the preexisting drain
25 and is, therefore, the lowest point on the down gradient part of the exposed
26 pad. Any ponding of fluid would be expected to occur at this location. This
27 core will be approximately 4 inches long and should yield two 1-inch long
28 samples for analysis (one from the top half and one from the bottom half).
29
30
31 E-4.2.2 The 333 East Overlay Pad Locations
32
33 Three cores (cores 3, 4, and 5) will be collected through the 333 East
34 overlay pad overlying the 333 East Concrete Pad for the purpose of verifying
35 the absence of 300 ASE solvents that may have leaked from barrels onto the
36 original 333 East Concrete Pad. Each of the cores will penetrate
37 approximately 6 to 8 inches of concrete and must penetrate at least 2 inches
38 into the underlying 333 East Concrete Pad. Core site 3 (two samples) has been
39 selected because it is at a position in the southeastern portion of the pad
40 approximately at a known temporary storage site of solvent barrels
41 (see Figure 1-7 of the 300 Area Solvent Evaporator Closure Plan, Revision 3.)
42
43 The remaining two core sites (cores 4 and 5) have been selected by
44 Ecology. Core site 4 (three samples) has been located about 1 foot south of
45 the plugged drain (Figure E-7) to verify that any solvents originating from
46 solvent barrel leaks on the original 333 East Concrete Pad have not reached
47 the drain. Core site 5 has been located outside of the closure area away from
48 300 ASE affected activities, as indicated in Figure E-7. This site will yield
49 three samples: one from the middle of the overlay pad and two from the
50 original 333 East Concrete Pad. The analysis of the samples from core
51 site 5 will be for informational purposes only, as directed by Ecology.
52
53
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1 E-4.3 CONCRETE ANALYSIS
2
3 There are currently no EPA protocols for the collection and processing of
4 concrete core samples or the identification of volatile contamination of
5 concrete. The analytical methods used for inorganic analysis of soils can be
6 used for the analysis of inorganics in concrete samples; however, the sample
7 preparation and analysis methods for volatile and semi-volatile waste
8 constituents in soils cannot be applied to concrete because sample preparation
9 involving crushing or powdering could severely compromise the integrity of

10 concrete samples and thus render them useless for regulatory compliance
11 purposes (Urban et al. 1989). This is a critical concern for verifying the
12 absence of volatile waste constituents for RCRA clean closure requirements.
13 The EPA (Office of Solid Waste) and authors of the EPA SW-846 protocols concur
14 that approved methods for the analysis of solid waste and soils for volatile
15 constituents are not suitable for concrete samples. It is indicated from a
16 survey of laboratory techniques for the analysis of volatile constituents in17 concrete, that most of these techniques are not technically defensible.
18 Existing methods are inadequate for several reasons:
19
20 0 Concrete samples cannot be pulverized or finely crushed for gas
21 chromatography analysis without extensive loss of volatile
22 constituents from pore spaces
23
24 a Headspace and purge and trap techniques utilized for soils are
25 inadequate for solid concrete owing to significant differences in the
26 nature of the media, i.e., the pore spaces from solid concrete are
27 not effectively purged as they are for soil
28
29 *Most fluid extraction (methanol or water) techniques are inadequate
30 because constituents in the pore volume of the concrete cannot31 efficiently exchange with the extraction fluid, or because the
32 efficiency of the extraction method is unknown.
33
34 The concern of volatile loss is also paramount in the sampling of
35 concrete which potentially contains volatile waste constituents. Sampling of36 concrete is typically performed by coring. There are no specific guidelines
37 regarding the coring techniques and coolant requirements, other than those
38 concerning airborne radioactive materials. Concrete potentially contaminated
39 with volatile waste constituents, however, requires special sampling
40 considerations that preserve the integrity of the sample. Thus, practical and
41 technically sound sampling and analysis methods for concrete must be
42 calibrated or developed for RCRA activities involving concrete potentially
43 contaminated by volatile constituents.
44
45
46 E-4.4 INTERIM MEASURES
47
48 Methods for practical and technically sound sampling and analysis of
49 concrete containing volatile waste constituents are being investigated. Plans50 for feasibility and calibration testing of concrete testing methods are in51 preparation. The use of organic coolants will be avoided in any core sampling
521 efforts. Based on expert opinion (e.g., Portland Cement Association) and
53 calculations on the impact of coring cooling water on concrete core, it is
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1 indicated that air-misting while coring may be the most practical method of
2 core sampling. Other possible methods include vacuum and heat extraction
3 methods for pore gases from concrete cores and modified fluid extraction
4 techniques. Decisions regarding the practicality and feasibility of the core-
5 cooling methods will require proof-of-principal and calibration testing.
61 These activities are planned to begin in 1991, and should be completed prior
7 to the beginning of concrete sampling at the closure site. Preliminary
8 findings and developments regarding this concrete sampling and analysis issue
9 will be reported to Ecology at Unit Managers meetings or more frequently when

10 necessary.
11
12 Verification of the absence of volatile constituents that may be near
13 detection limit concentrations requires care in the taking and preparation of
14 the sampling for analysis. Most sample preparation methods involving crushing
15 of the sample for gas chromatography analysis are unacceptable because
16 crushing the sample too finely causes the release of the volatile constituents
17 from accessible pore spaces in the sample prior to analysis. The alternative
18 method of analysis involves laboratory crushing of the concrete to obtain a
19 size fraction about 1/8 inch in diameter that will be immnediately loaded into
20 the stainless steel sample port of a thermal desorption mass spectrometer, and
21 analyzed for organic constituents. This method is preferred because crushing
22 to the 1/8 inch size fraction does not severely impact volatile loss due to
-23 the relatively large amount of unaffected pore space that remains.
24 Alternative sample handling and analysis methods are also under consideration.
25 Analysis of concrete samples for volatile organic analyses must precede
26 analysis for inorganic constituents. Concrete samples could then be processed
27 (e.g., crushed) and analyzed for inorganic constituents according to EPA
28 guidelines in the same manner as soil samples.
29
30
31 E-5 FIELD MODIFICATIONS TO THE SAMPLING PLAN
32
33 Under field conditions the optimal aspects of preliminary sample design
34 are sometimes not achievable. Factors influencing the sampling efforts can be
35 equipment malfunction or breakdown, improper equipment, physical barriers to
36 coring equipment, weather conditions, soil conditions, and overly optimistic
37 evaluation of capabilities at sites with no previous history of dangerous
38 waste characterization. Because of unforeseen field conditions, decisions
39 concerning modifications to the planned activity may be necessary. When
40 conditions are encountered that require modifications in the field, the
41 following steps as documented in Environmental Investigation and Site
42 Characterization Manual, WHC-CM-7-7, ElI 1.5, "Field Logbooks", and ElI 5.2,
43 "Soil and Sediment Sampling" (WHC 1989) will be observed and require post-
44 approval of the project technical leader and/or the cognizant environmental
45 quality assurance and quality control authority.
46
47 The field team leader will perform the following:
48
49 0 Document any modifications required
50
51 0 Record this information in the field logbook, including the
52 modifications made and a justification for the change
53
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1 *Obtain the project leader's approval and field logbook signature
2 (Section E-6.3) following completion of the day's field work for
3 instances where major deviations from the sampling plan occur.
4
5 Adherence to the normal sampling procedures will provide an accurate
6 record of modifications and allow sampling to proceed safely, while
7 maintaining efficient equipment and manpower usage.
8
9

10 E-6 SAMPLING EQUIPMENT AND PROCEDURES
11
12 The following sections outline the field sampling equipment and
13 procedures that will be used during the soil and concrete sampling operations.
14
15 Samples collected for organic analysis will not be crushed or stirred in
16 the field for homogenization purposes in order to avoid volatile loss and
17 invalidation of the samples. Care will also be exercised to minimize
18 disaggregation for the same reasons.
19
20
21 E-6.1 SOIL SAMPLERS
22
23 Samplers to be used will consist of appropriate tools to meet the broad
24 spectrum of soil sampling needs that may be encountered. These samplers
25 should generally be constructed of stainless steel or have liners constructed
26 of inert materials. The following are examples of the types of samplers that
27 may be used:
28
29 0 Thief
30 0 Trier
31 0 Auger
32 9 Split spoon
33 0 Trowel
34 0 Scoop
35 0 Shovel.
36
37 The proposed method for soil sampling is to use a stainless steel
38 hand-auger for boring to a depth of 12 inches.
39
40 Any additional equipment and supplies needed to perform the necessary
41 soil sampling will be procured in accordance with WHC-CM-7-7, EII 5.2,
42 "Soil and Sediment Sampling".
43
44
45 E-6.2 CONCRETE CORING AND SUPPLEMENTAL
46 EQUIPMENT'AND SUPPLIES
47
48 This section lists the possible types of equipment required to core drill49 into or through the 300 ASE concrete pad for the purpose of obtaining samples
50 for site characterization.
51
52 0 Electric generator set
53 0 Core drill equipment
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1 * Vacuum base drill mount
2 * Vacuum pump
3 * Hoses
4 * HILTI* concrete bolting equipment
5 * Compressed breathing air
6 * Non-shrink grout material
7 * Steam cleaning equipment
8 * ASTM Type IV reagent grade water.
9

10 Additional equipment and supplies will be procured as required to perform
11 the necessary concrete sampling.
12
13 Procedures for concrete sampling are being prepared for inclusion into
14 the Environmental Investigation and Site Characterization Manual (ElI).
15
16
17 E-6.3 FIELD LOGBOOKS
18
19 A vital part of any sampling and analysis plan requires the assurance
20 that all the information and data associated with each sample are accurate and
21 verifiable.
22
23 The personnel conducting sampling will maintain an official log book
24 during the effort. The logbook will be bound and have consecutively numbered
25 pages. All information pertinent to the sampling must be recorded in the
26 logbook in a legible fashion. Changes shall be avoided but, when necessary,
27 will be indicated by a- single line drawn through the affected text. The
28 individual responsible for the change will initial and date the entry. Daily
29 activities or separate sampling episodes must be dated and signed. The
30 logbook should be protected, stared in a safe file or other repository, and
31 maintained as a permanent record.
32
33 The following information is documented in WHC-CM-7-7, ElI 1.5, "Field
34 Logbooks":
35
36 0 Project/task name
37
38 0 Site map, sketch, drawing, or other definitive site description
39
40 0 Locations of all sampling points, including reference permits and
41 scale
42
43 * Sample method
44
45 * Date and time of collection
46
47 * Daily identification of participants and their responsibilities
48
49 * Number, type, volume of samples taken
50

51 HILTI is a trademark of HILTI Fastening Systems.
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1 0 Identification number for each sample
2
3 0 Field observations (weather conditions, temperature, wind, wetness
4 and appearance of sample, etc.)
5
6 0 Laboratory of destination
7
8 0 Field measurements, if any
9

10 * Signature of recording personnel.
11
12 As warranted, additional items that may be included are:
13
14 0 Name and address of field contact
15
16 0 Producer of waste
17
18 0 Type of process
19
20 a Type of waste
21
22 0 Type/purpose of sampling
23
24 0 Suspected waste concentrations
25
26 0 Sample distribution and transportation method
27
28 0 Photographs of site for field conditions and site location
29 verification
30
31 0 Other information deemed pertinent.
32
33
34 E-6.4 GENERAL SAMPLE COLLECTION
35
36 This section chronologically lists the steps for collecting samples.
37
38
39 E-6.4.1 Sample Containers and Preservation
40
41 Containers for potentially dangerous waste samples will be chosen based
42 on their compatibility with the waste, resistance to leakage or breakage,
43 ability to seal tightly, and required volume for an optimum sample.
44 Containers for collecting and sorting dangerous waste samples will be made of
45 high-density plastic or glass appropriate for the constituents to be analyzed.
46 The containers will have tight, screw-type lids with Teflon* cap liners for
47 glass bottles.
48
49 Containers are purchased, precleaned according to EPA protocols from the
50 supplier, and kept under strict chain of custody to preserve the integrity of

51 Teflon is a registered Trademark of E.I. duPont de Nemours and Company.
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1 the containers and samples from collection through disposal in accordance with
2 WHC-CM-7-7, ElI 5.2, "Soil and Sediment Sampling".
3
4
5 E-6.4.2 Sample Labels
6
7 Labels will be attached to each sample to prevent misidentification.
8 They may be stick-on paper labels or tags and will be affixed to the proper
9 sample containers prior to, or at the time of collection. All information

10 will be filled out at the time of collection.
11
12 Nonsmearable pencil or ink will be used, but samples may be double bagged
13 with the label in the outer bag. Each label will contain at least the
14 following information:
15
16 0 Site contractor
17 0 Project/task name
18 0 Collector's name
19 0 Date and time collected
20 0 Sample number.
21
22
23 E-6.4.3 Sample Container Seals
24
25 Sample container seals will be used to prevent and/or detect tampering;
26 i.e., following collection until laboratory analyses. Seals will be applied
27 to the sample containers before leaving the sample location. The seals will
28 be attached so that the seal will be broken by opening the container.
29
30
31 E-6.4.4 Sample Analysis Request Form
32
33 The sample analysis request form as documented in WHC-CM-7-7, ElI 5.2,
34 nSoil and Sediment Sampling" has been designed to accompany the samples to the
35 laboratory and designate the analyses to be.performed on each sample. The
36 form also provides the sampling supervisor's with documentation to ensure that
37 all samples have been received and that correlation between sample analysis
38 and sample numbers is finalized and completed. The minimal information on
39 this form includes the following:
40
41 0 Contractor
42 0 Company contact
43 * Project/task name
44 0 Sample number
45 0 Sample type
46 0 Analysis requested
47 0 Data and time collected
48 * Laboratory sample custodian.
49
50
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1 E-6.4.5 Storage of Samples
2 *
3 Once the samples have been collected, various steps may be required to
4 preserve the chemical and physical integrity of the samples as documented in
5 WHC-CM-7-7, ElI 5.2, "Soil and Sediment Sampling". The method of sample
6 preservation may vary according to sample type and parameter to be analyzed.
71 Preservation and storage requirements will be followed based on the specific
8 analytical methods to be used.
9

101 Regardless of the type of sample, all samples will be placed in an ice
11 chest and cooled to V0C (40*F) as soon as possible after collection.
12
13 Samples collected from radiation zones (i.e., the 618-1 Burial Ground)
141 will be checked by a health physics technician prior to transportation from
15 the site.
16
17
18 E-6.4.6 Chain of Custody Record
19
20 To ensure the integrity of the samples from collection, through analyses,
21 to final disposition; documentation in accordance with WHC-CM-7-7, ElI 5.1,
22 "Chain of Custody", is necessary to trace possession and routing. This
23 documentation generally takes the form of a record providing a history of
24 persons having custody of the sample to include situations where the sample is
25 subject to the following:
26
27 0 In a person's physical possession
28 0 In view of a person
29 0 Secured by individual so tampering is impossible.
30
31 A chain of custody record will be filled out and accompany all samples
32 from collection to analysis. Multiple copies will be required and at least
33 one copy must be maintained by the sampling supervisor. The following
34 information should be included:
35
36 0 Contractor
37 0 Project/task name
38 0 Sample numbers
39 0 Date and time collected
40 0 Sample type
41 0 Number of containers
42 0 Collector's signature
43 0 Signature of person receiving possession
44 0 Inclusive dates of possession
45 0 Condition of samples upon receipt.
46
47
48 E-6.4.7 Disposal Procedures
49
50 Excess sample material left over from filling of sample containers will
51 be returned to the approximate site of origin. The sampling location will be
52 hand graded to minimize potential precipitation infiltration and/or
53 contaminant migration.

910628.0940 APP E-35



DOE/RL 88-08 Closure Plan
300 ASE, Rev. 3

03/30/90

1 Nothing transported to the site will be disposed of onsite. Articles
2 such as protective clothing that have been soiled with potentially
3 contaminated materials will be temporarily placed in plastic-lined containers
4 and managed by the sampling personnel. These containers will be stored in a
5 designated area at the direction of the sampling personnel until the contents
6 have been tested for dangerous wastes. If the contaminants are found to be
7 dangerous, arrangements will be made for proper disposal. If they are
8 discovered to be nondangerous, materials will be laundered or disposed of
9 according to onsite procedures. Containers for temporary storage will be

10 properly marked as potentially dangerous waste until the analyses are known.
11
12
13 E-7 RADIOLOGICAL CONTAMINATION CONTROL
14
15 Because sampling is to be undertaken within a radiological controlled
16 area, appropriate radiation procedures (radiation work procedures) will be
17 followed. If radioactive/dangerous waste is detected during physical
18 sampling, the following activities in accordance with WHC-CM-1-7, ElI 5.5,
19 "Decontamination of Equipment for RCRA/CERCLA Sampling" will occur.
20
21
22 E-7.1 PERSONNEL DECONTAMINATION PROCEDURES
23
24 A decontamination area will be established near the control station and
25 upwind of sampling activity whenever possible. In accordance with the Health
26 and Safety Plan (WHC-CM-1-7, ElI 2.1), Westinghouse Hanford Company's
27 (internal use only) Radiation Work Permit, and WHC-CM-7-7, ElI 5.4,
28 "Decontamination of Drilling Equipment", personnel will be radiation surveyed
29 before being allowed to leave the controlled work area.
30
31
32 E-7.2 MODIFICATION TO PERSONNEL DECONTAMINATION PROCEDURES
33
34 All modifications to decontamination procedures will be approved by the
35 field team leader and the site safety officer. Modifications will be recorded
36 in the appropriate logbooks.
37
38
39 E-7.3 EQUIPMENT DECONTAMINATION
40
41 Care will be taken in field sampling to ensure that there is no cross
42 contamination of samples by sampling equipment. To prevent this source of
43 contamination, freshly cleaned and decontaminated sampling tools will be used.
44 When equipment must be reused in the field, it will be cleaned as thoroughly
45 as practical. For this purpose, stringent laboratory cleaning procedures have
46 been modified for field conditions as documented in WHC-CM-7-7, EII 5.5,
47 "Decontamination of Equipment for RCRA/CERCLA Sampling".
48
49
50 E-8 FIELD QUALITY ASSURANCE/QUALITY CONTROL
51
52 When finalized, sampling procedures will be consistent with EPA (SW-846)
53 protocols. Quality control samples for the soil and concrete will be
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1 collected in accordance with SW-846 guidelines, where applicable.
2 Nomenclature and definition of terms will be consistent with those identified
3 in SW-846. Field quality control samples will include duplicates, field
4 blanks, equipment blanks, and trip blanks. At a minimum, 1 sample in 20
5 (5 percent) will be divided in the field, appropriately labeled, and treated
6 as a duplicate. In the event that the sampling rate is less than 20 samples
7 per week, or 20 per sampling effort, at least one duplicate sample will be
8 collected per week, or per sampling effort, whichever is greater. All samples
9 will be submitted to the same analytical laboratory. The quality

10 assurance/quality control samples for both soil and concrete will be handled
11 similarly.
12
13 At least one field blank will be collected for each sampling medium
14 (e.g., soil and concrete). Field blanks will consist of aliquots of
15 analyte-free water or solvents brought to the field in sealed containers,
16 opened for typical sampling time, closed, properly labeled, resealed, and
17 transported to the analytical laboratory with the other field samples. Trip
18 blanks will be identical to field blanks, but are not opened in the field. At
19 least one trip blank will accompany samples transported from the field to the
20 analytical laboratory.
21
22 Equipment blanks (post-decontamination rinsate samples) will consist of
23 field blank samples (i.e., analyte-free deionized water) opened in the field
24 and the contents poured appropriately over or through the sample collection
25 equipment after decontamination. At least one representative equipment blank
26 will be collected for each sampling medium.
27
28
29 E-8.1 PERSONNEL TRAINING
30
31 Several training courses has been specified for soil sampling personnel.
32 The required courses and activities are documented in WHC-CM-7-7, ElI 1.7,
33 "Indoctrination, Training, and Qualification" as follows:
34
35 0 Occupational Safety and Health Administration (OSHA 1989) approved,
36 40-hour, Dangerous Waste Worker Training or Hanford-approved,
37 24-hour, basic waste site health and safety training
38
39 0 Cascade and escape pack training (Hanford)
40
41 0 Self-contained breathing apparatus training (Hanford)
42
43 0 Radiation worker training (Hanford)
44
45 * A 3 day on-the-job training session under the supervision of an
46 experienced person before full responsibility of the particular job
47 may be assumed
48
49 * First aid training is desirable, but not mandatory, for work on the
50 Hanford Site
51
52 *All personnel at the dangerous waste site will be required to have
53 reviewed the sampling and analysis plan (this document).
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1 E-8.2 STANDARD SAFETY PROCEDURES
2
3 In addition to the soil sampling requirements of SW-846, the following
4 procedures will apply each time personnel make a site entry for soil sampling
5 purposes.
6
7 0 No personnel will be at the site without a designated 'buddy'.
8
9 0 One of the persons entering the site will be designated to be in

10 charge by the Health and Safety Plan.
11
12 * Personal protective equipment will be worn as specified. Approved
13 deviations will be entered in the field logbook and signed by the
14 field team leader and the site safety officer.
15
16 * Field work will be planned prior to site entry.
17
18 0 Equipment needed for work will be inventoried and inspected prior to
19 the site visit to ensure that all equipment is present and in
20 operable condition.
21
22
23 E-8.3 HEALTH AND SAFETY PLAN
24
25 A Health and Safety Plan is required for all dangerous waste sampling
26 sites. The plan is intended to specify information pertinent to field
27 assignments and to be a guide in times of an unusual situation or emergency.
28 The Health and Safety Plan is not intended to be an exhaustive encyclopedia
29 covering every conceivable situation or question. The field team leader will
30 always be present during site visits, and will be trained and experienced with
31 the authority to make field decisions deviating from soil sampling procedures.
32 During sampling activities, the site safety officer will be present or
33 immediately available and will have authority to make decisions regarding
34 safety issues. Telephone numbers also will be provided if further assistance
35 is required. A reviewed and approved Health and Safety Plan will be developed
36 and completed before initiation of soil sampling in accordance with
37 WHC-CII-7-7, ElI 2.1, "Preparation of Health and Safety Plans". All deviations
38 from the approved Health and Safety Plan must be documented in the field
39 logbook by the field team leader and later initialed by the site safety
40 officer.
41
42
43 E-9 LABORATORY PROCEDURES, QUALITY ASSURANCE,
44 AND QUALITY CONTROL
45
46 The following sections provide information on laboratory procedures,
47 quality assurance, and quality control.
48
49
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1 E-9.1 LABORATORY RECEIPT AND LOGGING
2 OF SAMPLE
3
4 A sample custodian will receive the samples in the laboratory. Upon
5 receipt of a sample, the custodian will, as documented in WHC-CM-7-7, ElI 5.1,
6 "Chain of Custody", inspect the condition of the sample and the sample seal;
7 verify the information on the sample label and seal against that on the chain
8 of custody record; assign a laboratory number; log in the sample in the
9 laboratory logbook; store the sample in a secured sample storage room or

10 cabinet; and report missing or damaged samples.
11
12
13 E-9.2 ANALYTICAL PROCEDURES
14
15 Analyses will be performed by the laboratory in accordance with EPA
16 requirements. Whenever available, SW-846 methods will be used. Where
17 appropriate, other sample preparation and analytical methods will be employed
18 upon approval from Ecology.
19
20
21 E-9.3 LABORATORY QUALITY ASSURANCE AND
22 QUALITY CONTROL
23
24 The laboratory will ensure the integrity and validity of test results
25 through implementation of an internal quality control program. The program
26 will meet the quality control criteria of EPA guidelines and, as applicable,
27 SW-846, and The Handbook for Analytical QC in Water aiid Waste Water
28 Laboratories, third edition of EPA-600/4-79-019 (EPA 1979). A system of
29 reviewing and analyzing the results of these samples will be maintained to
30 detect problems due to contamination, inadequate calibrations, calculations,
31 procedures, or other causes. Standard methods will be used and alternative
32 methods that are developed or adapted will be tested and completely
33 documented. All methods and method changes will be approved by the
34 Westinghouse Hanford Company contracts representative.
35
36 The quality control procedures for laboratory analyses will include
37 evaluation of blanks, matrix spikes, surrogates, and other quality control
38 samples as appropriate for determination of the quality assurance/quality
39 control (QA/QC) for each matrix and analytical method. Quality control
40 procedures for individual methods will be documented in the laboratory's
41 analytical procedures.
42
43 All analytical methods will be in compliance with minimum quality control
44 criteria of standard EPA methods, where such criteria exist (EPA 1986). The
45 analytical laboratory will have obtained the Westinghouse Hanford Company
46 approval on all methods prior to the analysis of samples.
47
481 The EPA guidelines for the determination and reporting of accuracy,
49 precision, and detection limits of the analytical methods will be met. The
50 analytical laboratory will provide tabulated information representative of
51 accuracy, precision, and detection limits for at least the three month period
52 over which the analyses were performed. Laboratory quality assurance/quality
53 control information will be required on representative constituents for each
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1 of the analytical methods used, e.g., those evaluated for the EPA contract
21 laboratory program (CLP), for a soil matrix. Accuracy and precision will be
3 determined for, and representative of, the mid-range of the standard working
4 range used for the analysis. Information on accuracy and precision can be
5 determined from the matrix spike and/or surrogate spike recoveries of standard
6 reference samples or EPA control samples, if appropriate. Accuracy and
7 precision will be reported in a manner similar to that indicated in SW-846
8 (6010-16). The upper and lower limits of the standard working range used for
9 the analysi.s will be reported in a form comparable to Form XIII (SW-846;

10 ONE-32).
11
12 Representative lower limits of detection will not exceed the EPA
13 requirements for detection limits. Detection limits will be reported as one
14 of the following: (1) the lower limit of the standard (linear) working range
15 used for the analysis, (2) the low concentration standard used in the
16 calibration provided that this concentration does not exceed EPA requirements,
17 or (3) the detection limits and/or quantitation limits for each analyte
18 calculated from measured standard deviation of the average background noise
19 level using the criteria outlined in SW-846 (ONE-iS; THREE-2), for either the
20 interpolated background beneath analyte peaks in the low-concentration
21 calibration standards, or at the peak spectral positions in a reagent blank.
22 The analytical laboratory will specify the definition of lower limit of
23 detection used. Detection limits will be regarded as the lower limits of
24 reportable concentrations of an analyte. Concentrations less than these
25 limits will be reported as less than detection limits (e.g., <1.0 mg/kg).
26 Representative precision at the detection limits also will be determined and
27 reported in ., similar manner as the precision for the mid-range. Precision at
28 the lower limit of detection, as defined above, will be determined from the
29 replicate analyte peak measurements for the low-concentration calibration
30 standards or for the samples used in establishing the lower limit of
31 detection. Representative detection limits and associated precision on the
32 lower limit of detection and precision at this limit, will be reported for
33 each analyte in a form comparable to FORM VIII (SW-846; ONE-25).
34
35 A duplicate and a blank sample will be processed with each sample batch
36 or after every 20 samples, whichever is more frequent. Quality control
37 samples prepared in the same matrix and in the same manner as a mixed
38 calibration standards, at 10 times the instrument detection limits or in the
39 mid-range of the working standard calibration, will be analyzed after every
40 10 samples (e.g., SW-846, 6010-9,10; 7000-10). Spike recovery will be
41 calculated by the method detailed in ASTM Method D 3856, Section 11.5.4,
42 Annual Book of ASTM Standards, Volume 11.01 (1986). Analytical data on
43 blanks, duplicates, and control samples will be reported in the same manner as
44 samples. Care will be taken to ensure that duplicate samples are
45 representative of the original sample.
46
47
48 E-9.4 DATA REPORTING
49
50 After completion of the sampling effort, verification documents will be
51 provided for actual sample locations, numbers of samples, and specific methods
52 used for collection as documented in WHC-CM-7-7, ElI 6.1, "Activity Reports of
53 Field Operations". Data received from the laboratory will be reviewed,
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1 analyzed, and summarized statistically. Reporting the results of the Soil and
2 Concrete Sampling and Analysis Plan will be in accordance with applicable RCRA
3 regulations.
4
5
6 E-9.5 SAMPLE DISPOSITION
7
81 After all analyses have been completed as specified, reports will be
9 reviewed for anomalous data. Requests for reanalysis or data checks will be

10 made as soon as possible. At the certified completion of all analyses, the
ill samples will be either returned to the collector, properly disposed of, or
12 archived by the laboratory, if requested. In no case will the samples be held
13 longer than 3 years, unless specifically designated.
14
15
16 E-10 INTERPRETATIONS AND STATISTICAL
17 TREATMENT OF DATA
18
19 All data collected will be analyzed and tabulated for evaluation using
20 the methods described in SW-846 and other guidance documents and statistical
21 references, where applicable (e.g., Barth and Mason 1984; EPA 1986a).
22 Laboratory data will be provided to Ecology upon completion of sampling and
23 analysis. Data for individual constituents will be summarized and will
24 include the following information:
25
26 0 Number of 'less than' (LT) detection limit values
27 0 Detection limit value
28 0 Total number of values
29 0 Mean values
30 9 Standard deviation
31 0 Coefficient of variation
32 0 Minimum value
33 Maximum value
34 *Representative uncertainties (precision).
35
36 The data will be interpreted by qualified scientists and statisticians.
37 The technical basis for establishing the baseline threshold concentrations,
38 the methods by which significant deviation from baseline will be determined
39 are being developed by Westinghouse Hanford Company and the U.S. Department of
40 Energy-Richland Operations Office for the Hanford Site (WHC 1989). The use of
41 background data in evaluating closure of the 300 ASE will involve the
42 comparison of individual sample concentrations to a background threshold using
43 a Tolerance Interval-type approach to the analysis (e~g., EPA 1989c). This
44 type of comparison defines an upper concentration limit (i.e., threshold)
45 beyond which a sample will be suspected to be contaminated. The baseline
46 concentrations for each constituent of interest in the 300 ASE soil will be
47 based on statistical methods frequency distribution methods (e.g., EPA 1989c;
48 WHC 1989), or other appropriate techniques. Data evaluation will be based on
49 statistical criteria and professional judgment, where appropriate. The
50 decision tree for the evaluation of the compositions of soil and concrete
51 verification samples is illustrated in Figure E-8.
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HANFPORD ENV1RONMENTAL

HEATHPOUNDATION
Dist: B. D. Breitenstein, M.D.

B. D. Reinert
October 17 99 

Z0

UNC Nuclear Industries
1109-N Building, 100-N Area

Attn: E. M. Qreager

AMBIENT SOLVENT CONCENTRLATIOrIS NEAR THE 333 BUILDING WAST SOLVENT EVAPORATION BIN

on September 11, 1979,.amhbient air sampling-for organic solvent vapors was conducted
at the waste solvent evaporation bin located outdoors east of the 333 Building.The bin- is essentially an open -metal industrial refuse bin fitted with a rain canoRY
that receives organic solvent wastes from the 333 Fuels Building. Purpose of the
sampling was to determine what, if any, effect this evaporation facility has on
surrounding ambient air quality.

Past degreasing operations in the 333 Building have utilized trichloroethylene as
the degreasing solvent. Trichloi-oethylene has since been phased out and replaced
with perchloroethylene. Sampling was performed for both solvent vapors at twolocations, one approxima~tely 4 feet above ground level' and 6 feet south of the bin,
the other approximately 3 ft above ground level and 45 feet south of the bin.
Samples were collected over a 90-minute samnpling duration (12:30 pmr-2:OO om) by
drawing air through charcoal -tubes using precalibrated portable samoling pumps.
Weather. conditions weri warm and sunny, with air temperatures in the upper 73's to
mid-8's and a gentle-breeze from north to south.

Samples were analyzed by gas chromatography.- As expected-no trichloroethylene
vapors were detected at either sampling location. Perchloroethylene vapors were
detected only at the location nearest the bin and then at the very low concentration-
of 0.07 ppm. Although no ambient air standard exists for perchloroethylene vapors,
the prescribed DOE occupational exposure limit* would allow an 8-hour time-weighted
average exposure of 100 ppm to which it is considered nearly all workers could be
exposed for a normal $-hour workday or 4D-hour workweek, day after day, without-
adverse, effect.

The concentration of perchloroethylene measured i s-insi gnifi cant both due to its-
low magnitude and pysical remoteness from workers. No detrimental air quality
effects -are i ndi cated. -If- you have- any f urther questions, pl ease contact Envi ron-
mental Health Sciences.

L. 3. Mans
Environental Health Sciences

3/AC&IH Threshold Limit Values, 1979.
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HANFORD ENVIRONMENTAL

HEALTH FOUNDATION

August 1. 1984 CO 8734

UNC Nuclear Industries
3707-D Bldg.
300 Area'

Attn: Barry Vedder

WASTE SOLVENT EVAPORATION VAPORS -333 BUILDING

This will document the results of two air samples collected1 July 18, 1984, to
measure methyl chloroform (1,1 ,1, trichloroethane) and perchioroethylene vapor
concentrations at and near the 333 Building outdoor waste solvent evaporator.
Both samples were collected down wind of the evaporator, one 2.5 ft. from the
evaporator opening, the other 13 ft. from the opening,. The ambient air temperature
at the time of sampling was approximately 90 OF.

The sample results indicate that vapor concentrations were less thin 1 ppm for
each solvent at both sample locations.

Should you have any question s regarding these results, please contact Environmental
HelhSciences.

C.H. St. liohn 7

Environmental Health Sciences-

hk

1By use of pre-calibrated battery operated pumps and charcoal sorption tubes.
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