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1 A. BACKGROUND
2
3
4 1. Nameof proposed project, if applicable:
5
6 Closure of the I05-DR Large Sodium Fire Facility (LSFF). Information
7 contained in this State Environmental Policy Act (SEPA)Checklist
8 pertains only to the port]on of the Hartford Site IO0-D area which
9 contains the I05-DR LSFF. In the context of the document, "site" refers

I0 only to the area covered by the physical structure of the 105-DRLSFFand
11 associcted facilities discussed in the answer to Checklist Question A.II,
12 whereas "Site" refers to the Hanford Site.
13
14 2. Nameof applicants:
15
16 U.S. Department of Energy, Richland Operations Office (DOE-RL)and
17 Westinghouse Hanford Company(Westinghouse Hanford).
18
19 3. Address and phonenumberof applicants and contact persons:
20
21 U.S. Department of Energy Westinghouse Hanford Company
22 Richland Operations Office P.O. Box 1970
23 P.O. Box 550 Richland, Washington 99352
24 Richland, Washington 99352
25
26 Contact:
27
28 J.E. Rasml'_ssen,Acting Program Manager R.E. Lerch, Deputy Director
29 Office of Environmental Assurance, Restoration and Remediation
30 Permits, and Policy (509) 376-5556
31 (509) 376-2247
32
33 4. Date checklist prepared:
34
35 May 10, 1993
36
37 5, Agency requesting the checklist:
38
39 Washington State
40 Department of Ecology
41 P.O. Box 47600
42 Olympia, Washington 98504-7600
43
44 6. Proposed timing or schedule: (including phasing, if applicable):
45
46 Final closure activities will be completed and certified in accordance
47 with the closure Flan. Soil and sediment sampling will be conducted
48 during closure activities. If the sampling results indicate that clean
49 closure is not possible, closure (decontamination) will be coordinated
50 with decontamination of the I05-DR Reactor, which is located in the
51 Resource conservation and Recovery Act (RCRA)Practice Operable Unit
52 IO0-DR-2. Decommissioning activities will be conducted in accordance
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1 with the records of decision for the IO0-DR-2 Operable Unit and for the
2 Environmental Impact Statement (EIS), Decommissioning of Eight Surplus
3 Production Reactors at the Hanford Site.
4
5 7. Do you have any plans for future additions, expansion, or further
6 activity related to or connected with this proposal? If yes, explain.
7 !
8 The LSFF is located within Operable Units IO0-DR-2 (source) and IO0-HR-3
9 (groundwater), as designated in the Hanford federal Facility Agreement

10 and Consent Order (HFFACO). Clean closure is proposed, and once any
].1 dangerous waste associated with the LSFF is removed, the entire reactor
12 will remain for future decontamination and decommissioning as discussed
13 in the final surplus production reactor decommissioning EIS (DOE 1992; pp
14 1.7 - 1.13). Any remedial action with respect to either contaminants not
15 associated with the LSFF, or associated with the LSFF not yet cleaned to
16 action levels under this closure plan, will be deferred to the reactor
17 decommissioning EIS record of decision or the RCRAfacility
18 Investigation/Corrective Measures Study (RFI/CMS) process.
19
20 8. List any environmental information you know about that has been prepared,
21 or will be prepared, directly related to this proposal.
22
23 This SEPAChecklist is being submitted to the Washington state Department
24 of Ecology (Ecology) and the U.S. Environmental Protection agency (EPA)
25 concurrently with the RCRAclosure Plan for the 105-DR LSFF. The RCRA
26 Part A and Part B permit applications were submitted to Ecology in
27 November 1985. A revised Part A permit application was submitted to
28 ecology in November 1987.
29
30 Final Environmental Impact Statement - Decommissioning of Eight Surplus
31 Production Reactors at the Hanford Site, Richland, Washington DOE/EIS-
32 0119D, U.S. Department of Energy, 1992, Washington, D.C.
33
34 General information concerning the Hanford Facility environment can be
35 found in the Hanford Site National Environmental Policy Act (NEPA)
36 Characterization, PNL-6415, Revision 5, December 1992. This document is
37 updated annually by Pacific Northwest Laboratory, and pr'ovides current
38 information concerning climate and meteorology; ecology; history and
39 archeology; socioeconomic; land use and nolo, levels; and geology and
40 hydrology. This baseline data for the Hanfora Site and its past
41 activities are useful for evaluating proposed activities and their
42 potential environmental impacts.
43
44 9. Do you know whether applications are pending for government approvals of
45 other proposals directly affecting the property covered by your proposal?
46 if yes, explain.
47
48 No applications to government agencies are known to be pending.
49
50 10. List any government approvals or permits that will be needed for your
51 proposal, i f known.
52
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1 Ecology is the lead regulatory agency authorized to approve the closure
2 plan for the 105-DR LSFF pursuant to the requirements of the Washington
3 Administrative Code, (WAC) 173-303-610. The closure plan must also
4 receive approval from the EPA. No other permits are known to be required
5 at this time.
6
7 11. Give brief, complete description of your proposal, including the proposed
8 uses and the size of the project and site. There are several questions
9 later in this checklist that ask you to describe certain aspects of your

10 proposal. You do not need to repeat those answers on this page.
11
12 The proposed project is the final closure of the I05-DR Large Sodium Fire
13 Facility. Clean closure is proposed as the condition for final closure
1_ of the facility. Clean closure is contingent on verification that all
15 wastes and contaminants are removed to accepted action levels and that
16 all equipment, structures, liners, soils and/or other materials
17 containing dangerous wastes or residues associated with the LSFF are
18 removed from the site.
19
20 The facility consists of three fire rooms, a Sodium Handling Room. the
21 Supply fan room, an exhaust gravel scrubber, and office space directly
22 connected to the 105-DR Reactor.
23
24 All equipment and fixtures will be decontaminated, removed, and
25 appropriately disposed of. The buildings and floors will be
26 decontaminated to appropriate action levels with one or more of the
27 fol lowing methods :
28
29 • Dampwipe downs
30 • Vacuum assisted mechanical removal
31 • Sandblasting
32 • High-pressure steam/water and suction
33
34 The buildings, floors, soil and gravel will be sampled to determine the
35 levels of remaining contamination and the requirements For additional
36 decontamination. Clean closure will be achieved when sampling shows that
37 the remaining contamination is below acceptable action levels as defined
38 in the closure plan. Eventually the concrete will be disposed of with
39 the rest of the I05-DR reactor under the decommissioning program.
40
41 12. Location of the proposal. Give sufficient information for a person to
42 understand the precise location of your proposed project, including a
43 street address, if any, and section, township, and range, if kno_n. If a
44 proposal would occur over a range of area, provide the range or
45 boundaries of the site(s). Provide a legal description, site plan,
46 vicinity map, and topographic map, if reasonably available. While you
47 should submit any plans required by the agency, you are not r'equired to
48 duplicate maps or detailed plans submitted with any permit applications
49 related to this checklist.
50
51 The I05-DR LSFF is located in the northwest portion of tl,e Hanford Site
52 IO0-D Area approximately 35 miles northwest of the city of Richland. The
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i I05-DR LSFF is connected to the I05-DR Reactor. It is in the W I/2, NW
2 1/4, section T14N, R26E. A location map and site plans are included in
3 the closure plan.
4
5
6 TO BE COMPLETEDBY APPLICANT EVALUATIONSFOR
7 AGENCYUSEONLY
8 B. ENVIRONMENTALELEMENTS
9

10 I. Earth
11
12 a. General description of the site (circle one):
13 Flat, rolling, hilly, steep slopes, mountainous,
14 other .
15
16 Flat.
17
18 b. What is the steepest slope on the site
19 (approximate percent slope)?
20
21 The approximate slope of the land is less than
22 2 percent.
23
24 c. What general types of soils are found on the
25 site? (for example, clay, sandy gravel, peat,
26 muck)? If you Knowthe classification of
27 agricultural soils, specify them and note any
28 prime farml and.
29
30 Soil types consist mainly of eolian and fluvial
31 sands and gravel. More detailed information
32 concerning specific soil classlfications can be
33 found in the Ha_iford Site National EnvTronmental
34 Policy Act (NEPA)Characterization, PNL-6415.
35 Revision 5, December !9e_?. Farming is not
36 permitted on the Hanford Facility.
37
38 d. Are there surface indications or history of
39 unstable soils in the immediate vicinity? If so,
40 describe.
41
42 No.
43
44 e. Describe the purpose, type, and approximate
45 quantities of any filling or grading proposed.
46 Indicate source of fill.
47
48 No filling or grading is required.
49
50 f. Could erosion occur as a result of clearing,
51 construction, or use? If so, generally describe.
52
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1 NO.
2
3 g. About what percent of the site will be covered
4 with impervious surfaces after project
5 construction (for example, asphalt or buildings)?
6
7 Not applicable. No construction would occur.
8
9 h. Proposed measures to reduce or control erosion,

i0 or other impacts to the earth, if any:
11
12 Not applicable. Earth would not be disturbed.
13
14 2. Air
15
16 a. What types of emissions to the air would result
17 from the proposal (i.e., dust, automobile, odors,
18 industrial wood smoke) during construction and
19 when the project is completed? If any, generally
20 describe and give approximate quantities, if
21 known.
22
23 Minor amounts of exhaust would be generated by
24 vehicles used to gain access to the site. Small
25 quantities of dust could be generated by
26 decontamination and sampling activities,
27
28 b. Are there any off-site sources of emissions or
29 odors that may affect your proposal? If so,
30 general I y descri be.
31
32 No,
33
34 c. Proposedmeasuresto reduce or control emissions
35 or other impacts to the air, if any?
36
37 Goodengineering practices would be followed, and
38 actions would comply with onsite procedures
39 designed to protect the environment and worker
40 safety and health.
41
42 3. Water
43
44 a. Surface
45
46 1) Is there any surface water body on or in the
47 immediate vicinity of the site (including
48 year-round and seasonal streams, saltwater,
49 lakes, ponds, wetlands)? If yes, describe
50 type and provide names. If appropriate,
51 state what stream or river it flows into.
52
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i There is no surface water body on or in the
2 immediate vicinity of the i05 DR LSFF.
3 However, the Columbia River is approximately
4 0.75 mile (1.2 kilometer) away. No perennial
5 streams originate within the Columbia
6 Plateau.
7
8 2) Will the project require any work over, in,
9 or adjacent to (within 200 feet) the

10 described waters? If yes, please describe and
11 attach available plans.
12
13 The work would not require any activity in or
14 near the described waters.
15
16 3) Estimate the amount of fill and dredge
17 material that would be placed in or removed
18 from surface water or wetlands and indicate
19 the area of the site that would be affected.
20 Indicate the source of fill material.
21
22 None. There would be no dredging or filling.
23
24 4) Will the proposal require surface water
25 withdrawals or diversions? Give general
26 description, purpose, and approximate
27 quantities if known.
28
29 The water supply for the IO0-D Area is pumped
30 from the Columbia Ri,,/_:_r lhe 105-I)R I SFF
31 (:losure acti./-ILi<:,: _ul,j u,:,e Iri'_l(ir_lii(-:,:int
32 amounts of t:hls _)ver'all t;i t:.hdrawal
33

34 5) Does the proposal lie within a lO0-year
35 floodplain? If so, note location on the site
36 plan.
37
38 The I05-DR LSFF is not within the I00 year
39 floodplain (Hanford Site National
40 Environmental Policy Act (NEPA)
41 Characterization. PNL-6415. Revision 5.
42 December [992 )
43
44 6) Does the proposal involve any discharges of
45 waste materials to surface waters? If so,
46 describe the type of waste and anticipated
47 volume of discharge.
48
49 No.
5O
51 b. Ground
52
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I 1) Will ground water be withdrawn, or will water
2 be discharged to ground water? Give general
3 description, purpose, and approximate
4 quanti ties i f known.
5
6 No groundwater would be withdrawn in support
7 of this project, and water would not be
8 discharged to the aquifer.
9

10 2) Describe waste material that will be
11 discharged into the ground from septic tanks
12 or other sources, if any (for example:
13 Domestic sewage: industrial, containing the
14 following chemicals...; agricultural: etc.).
15 Describe the general size of the system, the
16 number of such systems, the number of houses
17 to be served (if applicable), or the number
18 of animals or humansthe system(s) are
19 expected to serve.
20
21 Sanitary waste from the I05-DR LSFF is
22 discharged to the I05-D Area sanitary trench.
23 Closure of the I05-DR LSFF will not impact
24 the existing sanitary waste sewer system.
25
26 c. Water Run-off (including storm water)
27
28 1) Describe the source of run-off (including
29 storm water) and method of collection and
30 disposal, if any (include quantities, if
3i known). Where will this water flow? Will
32 this water flow into other waters? If so,
33 describe.
34
35 The Hanford Facility receives only 6 to 7
36 inches ,'!r_ _ _. _ _ .._r,t_meter_-'_. _ ,_;f annual
37 precipitatlr, n_ Prec_'_arion_,__ r_ns off th_,_
38 existing buildings and seeps into the soil on
39 and near the buildings This DreciDitation
40 does not reach the groundwater or surface
41 waters
42
43 2) Could waste materlals enter ground or surface
4_ waters? If so, generally describe.
45
46 ,_aste mat:er_._s ,.,CL_I] _Ct e_ter" _]r_t_n,3 it
4" ' * - - -' De.' surface ,,_at_,-t _" ,,,aste maL_,_'a" ".... i) ,', ij L_

48 contained
49
50 d. Proposed measures to reduce or control surface,
51 ground, and run-off water impacts, if any:
52
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1 No surface, ground, or run-off water impacts are
2 expected.
3
4 4. Plants
5
6 a. Checkor circle the types of vegetation found on
7 the site.
8
9 __ deciduous tree" alder, maple, aspen, other

10 __ evergreen tree" fir, cedar, pine, other
11 shrubs
12 X grass
13 __ pasture
14 __ cropor grain
15 __ wet soilplants'cattail,buttercup.
16 bulrush,skunkcabbage,other
17 __ waterplants"waterlily,eelgrass,milfoil,
18 other
19 __ other types of vegetation
20
21 The most commonvegetation community in the IO0-D
22 Area is the sagebrush/cheatgrass or Sandberg's
23 bluegrass. Native vegetation in the immediate
24 vicinity of the I05-DR LSFFhas been eradicated.
25
26 b. What kind and amount of vegetation will be
27 removed or altered?
28
29 No native vegetation alteration would occur.
30
31 c. List threatened or endangeredspecies knownto be
32 on or near the site.
33
34 The I05-DR LSFF is located within a previously
35 disturbed area that has been heavily
36 industrialized since the mid 1940's, and
37 biological survey personnel indicate that no
38 sensitive species occur in the general vicinity.
39
40 d. Proposed landscaping, use of native plants, or
41 other measuresto preserve or enhancevegetation
42 on the site, if any"
43
44 Not applicable
45
46 5. Animals
47
48 a. Indicate (by underlining) any birds and animals
49 which have been observed on or near the site or
50 are knownto be on or near the site"
51
52 birds' hawk, heron, eagle, songbirds,Q
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i other:.......................
2 mammals: deer, bear, elk. beaver.
3 other:...........................
4 fish: bass, salmon,trout, herring, shellfish.
5 other:..............
6
7 Raptors (burrowing owl s, ferrugi nous, redtai I,
8 and Swainson's hawks) are rarely seen in the i00-
9 D Area Area. Small passerines (sparrows,

10 finches) are present in the general vicinity of
11 the I05-DR LSFF. Rabbits and coyotes
12 occasionally are seen in the general area.
13
14 b. List any threatened or endangered species known
15 to be on or near the site.
16
17 Two federal and state I i sted threatened or
18 endangered species have been identified on the
19 Hanford Site along the Columbia River; the bald
20 eagle and peregrine falcon. In addition, the
21 state listed white pelican, sandhill crane, and
22 ferruginous hawk also occur on or migrate through
23 the Hanford Site. Of these five species, none is
24 likely to use the shrub-steppe habitat of the
25 i00- D Area.
26
27 c. Is the site part of a migration route? If so,
28 explain.
29
30 The Hanford Site is a part of the broad Pacifi(
31 Fl yway.
32
33 d. Proposed measures to preserve or enhance
34 wildlife, if any:
35
36 This project contains no specific medsures to
37 preserve or enhance wildlife.
38
39 6. Energy and Natural Resources
40
41 a. What kinds of energy (electric, natural gas, oil,
42 wood stove, solar) will be used to meet the
43 completed project's energy needs? Describe
44 whether it will be used for heating,
45 manufacturing, etc.
46
47 Electricity is used at the ,05-DR LSFF For
48 heating, lighting, and other power needs.
49
50 b. Would your project affect the potential use of
51 solar energy by adjacent properties? If so,
52 general ly describe.
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I No.
2
3 c. What kinds of energy conservation features are
4 included in the plans of this proposal? List
5 other proposed measures to reduce or control
6 energy impacts, if any:
7
8 Energy consumption is not anticipated to be
9 significant, and energy conservation features are

i0 not easily applicable to the I05-DR LSFF closure.
11
12 7. Environmental Health
13
14 a. Are there any envi ronmental health hazards,
15 including exposure to toxic chemicals, risk of
16 fire and explosion, spill, or hazardous waste,
17 that could occur as a result of this proposal?
18 If so, describe.
19
20 Possible environmental health hazards to workers
21 could arise from activities at the I05-DR LSFF.
22 The hazard could come from exposure to dangerous.
23 radioactive, and/or mixed waste. Stringent
24 administrative controls and engineered barriers
25 are employed to minimize the probability of even
26 a minor incident and/or accident. A chemical
27 spill, release, fire. or explosion could occur
28 only as a result of a simultaneous breakdown in
29 multiple barriers or a catastrophic natural
30 forces event.
31
32 1) Describe special emergency services that
33 might be required.
34
35 Hanford Site security, fire response, and
36 ambulance services are on call at all times
37 in the event of an onsite emergency. Hanford
38 Site emergency services personnel are
39 specially trained to manage a variety of
40 circumstances involving chemical and/or
41 radioactive constituents and situations.
42
43 2) Proposed measures to reduce or control
44 environmental health hazards, if any:
15
46 All personnel are trained to follow proper
47 procedures during tile storaqe and treatment
48 operations to minimize potential exposure.
49 [he 105-DR LSFF has systems for ventilation,
50 fire protection, and alarm capability.
51
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1 Chemical safety hazards would be mitigated by
2 preventing direct contact with the residual
3 chemical constituents. Protective clothing,
4 appropriate training, and respiratory
5 protection would be used by onsite personnel
6 as necessary.
7
8 b. Noise
9

10 I) What type of noise exists in the area which
±1 may affect your project (for example:
12 traffic, equipment, operation, other)?
13
14 Equipment noise in the vicinity, it is not
15 expected to affect personnel at the 105-DR
16 LSFF.
17
18 2) What types and levels of noise would be
19 created by or associated with the project on
20 a short-term or a long-term basis (for
21 example: traffic, construction, operation,
22 other)? Indicate what hours noise would come
23 from the site.
24
25 Noise from someoperations (e.g., sand-
26 bl asti ng) i s expected.
27
28 3) Proposedmeasuresto reduce or control noise
29 impacts, if any:
30
31 If Occupational Safety and Health
32 Administration neise standards are exceeded,
33 appropriate measuresto protect workers would
34 be employed.
35
36 8. Land and Shoreline Use
37
38 a. What is the current use of the site and adjacent
39 properties?
40
41 The Hanford Site houses reactors, chemical
42 separation systems, waste managementfacilities,
43 and related facilities that have been used for
44 the production of special nuclear materials.
45 Other scientific and engineering programs are
46 also carried out. Lands north and east of the
47 Columbia River are public lands, including river
48 lands, and wildlife preserves or are used for
49 farming. Somelands contiguous to or surrounded
50 by the Hanford Site are ownedby the Bonneville
51 Power Administration, or leased to the Washington
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1 Public Power Supply System, or are ownedby or
2 leased to the state of Washington.
3
4 b. Has the site been used for agriculture? If so,
5 describe.
6
7 No portion of the IO0-D Area Area has been used
8 for agricultural purposes since 1943, if ever.
9

10 c. Describe any structures on the site.
11
12 The facility consists of three fire rooms, a
13 Sodium Handling Room, the Supply fan room, the
]4 gravel scrubber, and the office space directly
15 connected to the 105-DRReactor.
16
17
18 d. Will any structures be demolished? If so, what?
19
20 No.
21
22 e. What is the current zoning classification of the
23 site?
24
25 The Hanford Site is zoned as an Unclassified Use
26 (U) district by Benton County.
27
28 f. What is tlle current comprehensiveplan
29 designation of the site?
30
31 The 1985 Benton County ComprehensiveLand Use
32 Plan designates the Hanford Site as the "Hanford
33 Reservation" Under this designation, land on
34 the Hanford Site may be used for "activities
35 nuclear in nature". Nonnuclear activities are
36 authorized "if and when DOEapproval for such
37 activities is obtained"
38
39 g. If applicable, what is the current shoreline
40 master program designation of the site?
41
42 Does not apply.
43
44 h. Has any part of the site been classified as an
45 "environmentally sensitive" area? If so,
46 specify.
47
48 The entire Hanford Site was designated a National
49 Environmental Research Park in 1977, for use as
50 an outdoor laboratory for ecological research.
51 However, the IO0-D Area is fenced and is a
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.1 previously disturbed industrial area with little
2 or no environmental significance.
3
4 i. Approximately howmanypeople would reside or
5 work in the completed project?
6
7 Approximately 10 people would work at the 105-DR
8 LSFFclosure.
9

10 j. Approximately howmanypeople would the completed
11 project displace?
12
13 None.
14
15 k. Proposedmeasuresto avoid or reduce displacement
16 impacts, i f any:
17
18 Does not apply.
19
20 I. Proposedmeasuresto ensure the proposal is
21 compatible with existing and projected land uses
22 and plans, if any:
23
24 Does not apply.
25
26 9. Housing
27
28 a. Approximately howmanyunits would be provided,
29 if any? Indicate whether high, middle, or low-
30 income housing.
31
32 None.
33
34 b. Approximately howmanyunits, if any, would be
35 eliminated? Indicate whether high, middle, or
36 low- i ncomehousing.
37
38 None.
39
40 c. Proposedmeasuresto reduce or control housing
41 impacts, if any:
42
43 None.
44
45 10. Aesthetics
46
47 a. What is the tallest height of any proposed
48 structure(s), not including antennas; what is the
49 principal exterior building material(s) proposed?
50
51 No construction would take place.
52
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I b. What views in the immediate vicinity would be
2 altered or obstructed?
3
4 None.
5
6 c. Proposedmeasuresto reduce or control aesthetic
7 impacts,if any:
8
9 None.

10
11 11. Light and Glare
12
13 a. What type of light or glare will the proposal
14 produce? What time of day would it mainly occur?
15
16 Not applicable.
17
18 b. Could light or glare from the finished project be
19 a safety hazard or interfere with views?
20
21 No.
22
23 c. What existing off-site sources of light or glare
24 may affect your proposal?
25
26 None.
27
28 d. Proposedmeasuresto reduce or control light and
29 glare impacts, if any:
30
31 None.
32
33 12. Recreation
34
35 a. What designated and informal recreational
36 opportunities are in the immediate vicinity?
37
38 None.
39
40 b. Would the proposed project displace any existing
41 recreational uses? If so, describe.
42
43 No.
44
45 c. Proposedmeasuresto reduce or control impacts on
46 recreation, including recreation opportunities to
47 be provided by the project or applicant, if any?
48
49 None.
50
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1 13. Historic and Cultural Preservation
2
3 a. Are there any places or objects listed on, or
4 proposed for, national, state, or local
5 preservation registers known to be on or next to
6 the site? If so, generally describe.
7
8 The White Bluffs road is considered eligible for
9 the National Register of Historic Places. This

10 road is about 5 miles (8 kilometers) from the
11 105-DR LSFF. Additional information concerning
12 Hanford Site cultural resources can be found in
13 Hanford Site National Environmental Policy Act
14 (NEPA) Characterization, PNL-6415, Revision 5,
15 December 1992.
16
17 b. Generally describe any landmarks or evidence of
18 historic, archaeological, scientific, or cultural
19 importance known to be on or next to the site.
20
21 There are no known landmarks or evidence of
22 historic, archaeological, scientific, or cultural
23 importance at the I05-DR LSFF.
24
25 c. Proposed measures to reduce or control impacts,
26 if any:
27
28 Where appropriate, a cultural resource review
29 would provide the vehicle for necessary approvals
30 required under the National Historic Preservation
31 Act of 1966.
32
33 14. Transportation
34
35 a. Identify public streets and highways serving the
36 site, and describe proposed access to the
37 existing street system. Showon site plans, if
38 any.
39
40 Not applicable to the proposed project.
41
42 b. Is site currently served by public transit? If
43 not, what is the approximate distance to the
44 nearest transit stop?
45
46 The I05-DR LSFF is not accessible to the public
47 and is not served by public transit.
48
49 c. Howmany parking spaces would the completed
50 project have? How many would the project
51 eliminate?
52

930617,1534



Q

SEPAChecklist
I05-DR LSFF

Page 16 of 18

1 Not applicable to the proposed project.
2
3 d. Will the proposal require any newroads or
4 streets, or improvementsto existing roads or
5 streets, not including driveways? If so,
6 generally describe (indicate whether public or
7 private).
8
9 No.

10
11 e. Will the project use (or occur in the immediate
12 vicinity of) water, rail. or air transportation?
13 If so, generally describe.
14
15 No.
16
17 f. Howmanyvehicular trips per day would be
18 generated by the completed project? If known,
19 indicate when peak volumeswould occur.
20
21 Traffic and parking would not change from
22 existing traffic patterns.
23
24 g. Proposedmeasuresto reduce or control
25 transportation impacts, if any:
26
27 Not necessary,
28
29 15. Public Services
30
31 a. Would the project result in an increased need for
32 public services (for example: fire protection,
33 police protection, health care, schools, other)?
34 If so, generally describe.
35
36 Not applicable to the proposed project,
37
38 b. Proposedmeasuresto reduce or control direct
39 impacts on public services, if any:
40
41 Not applicable to the proposed project.
42
43 16. Utilities
44
45 a. Circle utilities currently available at the site:
46 electricity, natural gas, water, refuse service,
47 telephone, sanitary sewer, septic system, other:
48
49 Electricity. potable water, steam refuse
50 service, telephone, and a septic system are
51 available in the IO0-D Area
52
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1 b. Describe the utilities that are proposed for the
2 project, the utility providing the service, and
3 the general construction activities on the site
4 or in the immediate vicinity which might be
5 needed.
6
7 No new uti I iti es proposed. No constructi on.
8
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i SIGNATURES
2
3 The above answers are true and complete to the best of my knowledge. We
4 understand that the lead agency is relying on them to makeits decision.
5
6
7

9 _i
10 _es E. Rasmussen,Acting Program Manager _te
11 Office of Environmental Assurance,
12 Permits, and Policy
13 U.S. Department of Energy
]4 Richland Operations Office
15 Richland, Washington
16 (509) 376-2247
17
18
19

21 R.E. Lerch, Deputy Director DaLe
22 ResLoration and Remediation
23 Westinghouse Hanferd Company
24 Richland. Washlngtor,
25 (509) 376-5_6
Z6
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1 lOS-DRLARGESODIUNFIRE FACILITYCLOSUREPLAN
2
3
4 FOREWORD
5
6
7 The Hanford Site is ownedby the U.S. Governmentand operated by the
8 U.S. Department of Energy, Richland Operations Office. The Hanford Site
9 producesand managesdangerouswaste and mixed waste (containing both

10 radioactive and dangerouscomponents). The dangerouswaste is regulated in
11 accordancewith the Resource Conservation and Recovery Act of 1976 and the
12 State of Washington Hazardous Haste NanagementAct of 1976 (as administered
13 through the WashingtonState Departmentof EcologyDangerous Haste
14 Regulations, WashingtonAdministrative Code 173-303). The radioactive
15 componentof mixed waste is interpreted by the U.S. Department of Energy to be
16 regulated under the Atomic Energy Act of 1954; the nonradioactive dangerous
17 componentof mixed waste is Interpreted to be regulated under the Resource
18 Conservation and Recovery Act and WashingtonAdministrative Code 173-303.
19
20 For purposesof the Resource Conservation and Recovery Act and the
21 WashingtonSLate Departmentof Ecology DangerousWaste Regulations, the
22 Hanford Site is considered to be a single facility. The single dangerous
23 waste permit identification numberissued to the Hanford Facility by the
24 U.S. Environmental Protection Agencyand the WashingtonSLate Department of

Ecology is U.S. Environmental Protection Agency/StaLe Identification
)6 NumberWA7890008967. This Identification numberencompassesover
27 60 treatment, storage, and/or disposal units within the Hanford Facility.
28
29 WestinghouseHanford Companyis a major contractor to the U.S. Department
30 of Energy, Rtchland Operations Office and serves as co-operator of the
31 105-DRLarge SodiumFire Facility, the unit addressed in this closure plan.
32
33 WestinghouseHanfocd Companyis identified in the closure plan as a
34 'co-operator'and signsin that capacity. Any identificationof Westinghouse
35 HanfordCompanyas an 'operator'elsewherein thisclosureplan is not meant
36 to conflictwith WestinghouseHanfordCompany'sdesignationas a co-operator
37 but ratheris basedon WestinghouseHanfordCompany'scontractualstatus
38 (i.e.,as an operationsand engineeringcontractor)for the U.S. Departmentof
39 Energy.
40
41 The ]05-DR Large SodiumFire Facility Closure Plan consists of a Part A
42 Permit Application (Revision 2) and a closure plan. The closure plan consists
43 of nine chapters and five appendices.
44
45 This submittalcontainsinformationcurrentas of May 28, 1993.

III
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1 ACRONYMSANDABBREVIATIONS
2
3
4 DOE U.S. Department of Energy
5 DOE-RL U.S. Department of Energy-RichlandOperationsOffice
6 DW dangerous waste
7
8 Ecology Washington State Department of Ecology
9 EHW extremely hazardous waste
I0 Eli EnvironmentalInvestigationsInstructions
11 EIS Environmental Impact Statement
12 EPA U.S. EnvironmentalProtectionAgency
13
14 FY fiscal year
]5
16 HErA High-EfficiencyParticulateAir (Filter)
17
18 LD lethal dose
19 LM_BR liquid metal fast breeder reactor
20 LOQ limit of quantitation
21 LSFF Large Sodium Fire Facility
22
23 MSDS Material Safety Data Sheet
24

,25 QA/QC quality assurance/qualitycontrol
26 QAPI Quality Assurance Program Index
27 QAPP Quality Assurance Project Plan
28 QI Quality Instructions
29 QR Quality Requirements
30
31 RCRA Resource Conservationand Recovery Act of 1976
32 RCRA/CERCLA Resource Conservationand Recovery ActComprehensive
33 EnvironmentalResponse Compensationand LiabilityAct
34 RI/FS remedial investigation/feasibilitystudy
35 RFI/CMS RCRA Facility investigation/CorrectiveMeasures Study
3G ROD Record of Decision
37 RPD relative percent difference
38
39 TAL target analyte list
40 TCLP Toxicity CharacteristicLeaching Procedure
4i Tri-Party
42 Agreement Hanford Federal Facility Agreement and Consent Order
43 TSD treatment, storage,and/or disposal
44

45 WAC WashingtonAdministrativeCode
46 Westinghouse
47 Hanford WestinghouseHanford Company
48

vii
930617.1143



DOE/RL-90-25,Rev. I
06/28/93

I 6LOSSARY
2
3

4 Accuracy: For the purposes of closure activities,accuracy is interpretedas
5 the measure of the bias in a system. Analytical accuracy is normally assessed
6 throughthe evaluationof matrix spiked samples and reference samples.
7
8 Aqdi_: For the purposes of closure activities,audits are considered to be
g systematicchecks to verify the quality of operationof one or more elements
10 of the total measurement system. In this sense, auditsmay be of two types:
11 (I) performanceaudits, in which quantitativedata are independentlyobtained
12 for comparisonwith data routinelyobtained in a measurementsystem, or
13 (2) system audits, involvinga qualitativeonsite evaluation of laboratories
14 or other organizationalelementsof the measurementsystem for compliance with
15 establishedquality assuranceprogram and procedurerequirements. For
16 environmentalinvestigationsat the HartfordSite, performanceaudit
17 requirementsare fulfilledby periodic submittalof blind samples to the
18 primarylaboratory,or the analysis of split samples by an independent
19 laboratory. System audit requirementsare implementedthrough the use of
20 standard surveillanceprocedures.
21
22 Blind Sample: A blind sample refers to any type of sample routed to the
23 primary laboratory for purposesof auditing performancerelative to a
24 particularsample matrix and analyticalmethod. Blind samples are not
25 specificallyidentifiedas such to the laboratory;they may be made from
26 traceablestandards, or may consist of sample material spikedwith a known
27 concentrationof a known compound. See the glossary entry for audit above.
28
29 Comparability: For the purposesof closure activities,comparability is an
30 expressionof the relative confidencewith which one data set may be compared
31 with another.
32

33 Completeness: For the purposesof closure activities,completenessmay be
34 interpretedas a qualitativeparameterexpressingthe percentageof
35 measurementsjudged to be valid.
36
37 Deviation" For the purposeof closure activities,deviationrefers to a
38 planneddeparture from establishedcriteria that may be required as a result
39 of unforeseen field situationsor that may be required to correct ambiguities
40 in procedures that may arise in practicalapplications.
41

42 E_uipmentBlanks" Equipmentblanks consist of pure deionized,distilled water
43 washed through decontaminatedsampling equipmentand placed in containers
44 identicalto those used for actual field samples; they are used to verify the
45 adequacyof sampling equipmentdecontaminationprocedures,and are normally
46 collectedat the same frequencyas field duplicatesamples.
47

48 Facility" Dependenton context,the term 'facility',as used in this permit
49 applicationportion, could refer to:
50

51 • The Hanford Facility.(refer to definition)
52

viii
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I • Building nomenclaturecommonly used at the Hanford Facility In
2 this context, the term 'facility'remains as part of the title for
3 various TSD units (e.g.,616 NonradioactiveDangerousWaste Storage
4 Facility,Grout Treatment Facility).
5
6 Field Blanks: Field blanks consist of pure deionized,distilledwater,
7 transferredto a sample containerat the site and preservedwith the reagent
8 specified for the analytes of interest;they are used to check for possible
g contaminationoriginatingwith the reagent or the samplingenvironment,and
10 are normally collectedat the same frequencyas field duplicate samples.
11
12 Fie.)dDuplicateSample: Field duplicatesamples are samples retrieved from
13 the same sampling location using the same equipmentand sampling technique,
14 placed in separate identicallyprepared and preservedcontainers,and analyzed
15 independently. Field duplicatesamples are generallyused to verify the
16 repeatabilityor reproducibilityof analyticaldata, and are normally analyzed
17 with each analyticalbatch or every 20 samples,whichever is greater.
18
19 Hanford FacilitY: A single RCRA facility identifiedby the EPA/State
20 IdentificationNumber WA7890008967that consists of over 60 TSD units
21 conductingdangerouswaste managementactivities. These TSD units are
22 included in the Hanford FacilityDangerousWaste Part A Permit Application
23 (DOE-RL1988b). The Hanford Facilityconsists of the contiguous portion of
24 the Hanford Site that contains these TSD units and, for the purposes of RCRA,

is owned by the U.S. Governmentand operated by the U.S. Department of Energy,
RichlandOperations Office (excludinglands north and east of the Columbia

27 River, river islands, lands owned or used by the BonnevillePower
28 Administration,lands leased to the Washington Public Power Supply System, and
29 lands owned by or leased to the state of Washington). The physical
30 descriptionof the property (includingstructures,appurtenances,and
31 improvements)is set forth in Appendix 2A. The legal descriptionof the
32 Hanford Facility is set forth in Appendix 2B.
33
34 Matrix Spiked Samples" Matrix spiked samples are a type of laboratoryquality
35 control sample; they are prepared by splittinga sample received from the
36 field into two homogenousaliquots (i.e., replicatesamples),and adding a
37 known quantity of a representativeanalyteof interestto one aliquot in order
38 to calculatepercentage of recovery.
39
40 Nonconformance- A nonconformanceis a deficiency in characteristic,
41 documentation,or procedure that rendersthe qualityof material, equipment,
42 services,or activities unacceptableor indeterminate. When the deficiency is
43 of a minor nature, does not effect a permanentor significantchange in
44 quality if it is not corrected, and can be brought into conformancewith
45 immediatecorrective action, it shall not be categorizedas a nonconformance.
46 However, if the nature of the condition is such that it cannot be immediately
47 and satisfactorilycorrected, it shall be documented in compliancewith
48 approved procedures and brought to the attentionof management for disposition
49 and appropriatecorrective action.

ix
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I Precision: Precision is a measure of the repeatabilityor reproducibilityof
2 specific measurementsunder a given set of conditions. Specifically,it is a
3 quantitativemeasure of the variabilityof a group of measurementscompared to
4 their average value. Precision is normally expressed in terms of standard
5 deviation, but may also be expressedas the coefficientof variation (i.e.,
6 relative standarddeviation) and range (i.e.,maximum value minus minimum
7 value). Precisionis assessed by means of duplicate/replicatesample
8 analysis.
9
10 Ouality Assurance: For the purposes of closure activities,QA refers to the
11 total integratedquality planning, qualitycontrol, quality assessment,and
12 corrective action activitiesthat collectivelyensure that the data from
13 monitoring and analysis meets all end user requirementsand/or the intended
14 end use of the data.
15
16 Quality AssurancQ project Plan: The QAPP is an orderly assembly of management
17 policies,project objectives,methods, and proceduresthat defines how data of
18 known quality will be produced for a particular project.
19
20 Ouality Control: For the purposes of closure activities,QC refers to the
21 routine applicationof proceduresand defined methods to the performanceof
22 sampling,measurement,and analyticalprocesses.
23
24 ReferenceSamples: Reference samples are a type of laboratoryquality control
25 sample prepared from an independent,traceablestandard at a concentration
26 other than that used for analyticalequipmentcalibration,but within the
27 calibrationrange. Such reference samplesare required for every analytical
28 batch or every 20 samples,whichever is greater.
29
30 ReplicateSample: Replicatesamples are two aliquots removed from the same
31 sample container in the laboratory and analyzed independently.
32
33 Representativeness" For the purposes of closure activities,
34 representativenessmay be interpretedas the degree to which data accurately
35 and preciselyrepresent a characteristicof a populationparameter, variations
36 at a sampling point, or an environmentalcondition. Representativenessis a
37 qualitativeparameterwhich is most concernedwith the proper design of a
38 sampling program.
39
40 Split Sample: A split sample is produced throughhomogenizinga field sample
41 and separatingthe sample material into two equal aliquots. Field split
42 samples are usually routed to separate laboratoriesfor independentanalysis,
43 generally for purposes of auditing the performanceof the primary laboratory
44 relative to a particularsample matrix and analyticalmethod. See the
45 glossary entry for audit above. In the laboratory,samples are generally
46 split to create matrix spiked samples; see the glossary entry above.
47

48 Validation" For the purposes of closure activities,validationrefers to a
49 systematicprocess of reviewinga body of data against a set of criteria to
50 provide assurancethat the data are acceptablefor their intended use.
51 Validationmethods may includereview of verificationactivities,editing,
52 screening,cross-checking,or technicalreview.

X
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I Verification:For the purposesof closureactivities,verificationrefersto
2 the processof determiningwhetherprocedures,processes,data,or
3 documentationconformto specifiedrequirements.Verificationactivitiesmay
4 includeinspections,audits,surveillances,or technicalreview.
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DOE/RL 8B 2]
105-DR Facility

Rev. 2, ]1/]6/87
of 7

The 105-DRLarge SodiumFireFacilityIs a researchlaboratorylocatedin the I05_-DR
buildingIn the lO0-OArea of the HanfordSite, The facilityIs used to conduct
experiments for studying the behavior of molten alkali metals and alkali metal fires. Ihi
faciltty ts also used for the treatment of alkali metal danqerous wastes. Treatment
consists of heating the waste to the point of oxidation. Up to lO0 liters per day of
dangerous wastes can be treated.in the faciltty in a system equtpped with an off-gas syste
The lOS-DR facility is also u,sedto store up to 20,000 liters of dangerous wastes.
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;he InS-OR Large Sodium Ftre Factllty is used for the treatment and storage of ilkalt
metal wastes. These wastes consists of sodium, lithium, and sodium-potassium alloy.
Approxtmateiy 20,000 kilograms are manaqedat this facility each year. These wastes are
not, radioactive.
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X. OPERATORCERT|FICATION

I certify under penalty of law that i have personally examtned and am
familiar with the tnfomatlon submitted in this and all attached documents,
and that based on my inquiry of those individuals tmedtately responsible
for obtaining the |nfomatton, | believe that the submitted information ts
true, accurate, and complete. X amaware that there are significant
penalties fop submitting false Information 4nciudtn9 the possibility of fine
and tmprtsonment.

//-/,('- _"3_
Hichael_J; Lawrence/ v--- oate
Hanager,RlchlandO_erations
UnitedStatesDepartmentof Energy

$Vtl i |am'H. Jacob! { ................. - Dat.e_ ' 8 ......

Prestdent
WestinghouseHanford _mpany
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1 1.0 INTRODUCTION
2
3 "

4 The Hanford Site, located northwestof the city of Richland,Washington,
5 houses reactors,chemical-separationsystems,and related facilitiesused for
6 the productionof specialnuclear materials,and activitiesassociatedwith
7 nuclear energy development. The I05-DR Large Sodium Fire Facility (LSFF),
8 which was in operationfrom about 1972 to 1986, was a research laboratory that
9 occupied the former ventilation supplyroom on the southwest side of the
10 I05-DR Reactor facility. The LSFF was establishedto provide a means of
11 investigatingfire and safety aspects associatedwith large sodium or other
12 metal alkali fires in the liquid metal fast breeder reactor (LMFBR)
13 facilities. The I05-DR Reactor facilitywas designed and built in the 1950's
14 and is located in the IO0-D Area of the Hanford Site. The building housed the
15 lOS-DR defense reactor,which was shut down in 1964.
16
17 The LSFF was initiallyused only for engineering-scalealkali metal
18 reaction studies. In addition,the Fusion Safety SupportStudies program
19 sponsored intermediate-sizesafety reaction tests in the LSFF with lithium and
20 lithium lead compounds. The facilityhas also been used to store and treat
21 alkali metal waste, therefore the LSFF is subject to the regulatory
22 requirementsfor the storage and treatmentof dangerouswaste. Closure will
23 be conducted pursuant to the requirementsof the WashingtonAdministrative
24 Code (WAC) 173-303-610.
5

This closure plan presents a descriptionof the facility,the history of
27 waste managed, and the proceduresthat will be followed to close the LSFF as
28 an Alkali Metal Treatment Facility. No future use of the LSFF is expected.
29 The LSFF is locatedwithin the tOO-DR-2 (source)and IO0-HR-3 (groundwater)
30 operable units as designated in the HanfordFederal FacilityAgreement and
31 Consent Order (Ecologyet al. 1992) referredto as the Tri-PartyAgreement.
32 These operable units will be addressedthrough the Resource Conservationand
33 Recovery Act of 1976 (RCRA) facility investigation/correctivemeasures study
34 (RFI/CMS)process. The tOO-DR-2operable unit is expected to begin
35 Geophysicalwork in fiscal year (FY) 1993; characterizationwork at
36 IO0-HR-3began in FY 1991 and is expected to continue through FY 1993.
37
38 Consistentwith the Tri-PartyAgreement (Ecologyet al. 1992, p. 6-4),
3g once any dangerouswaste associatedwith the LSFF is removed, the entire
40 reactorwill remain for future decontaminationand decommissioningas
41 discussed in the Decommissioningof Eight Surplus ProductionReactors at the
42 Hanford Site, Richland,Washington, EnvironmentalImpact Statement (EIS)
43 (DOE 1992, pp 1.7 through 1.13).
44

45 Any remedial action with respectto contaminantseither not associated
46 with the LSFF or associatedwith the LSFF but not cleaned to action levels
47 under this closureplan will be deferred to the reactor decommissioningEIS
48 record of decision (ROD) or the RFI/CMS process.
49

I-I
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I 1.1 PERMITTING HISTORY
2
3 As a result of storage and treatmentof dangerouswaste, RCRA Part A and
4 Part B (AlkaliMetal Treatment and Storage Facilities)permit applications
5 were submittedto the Washington State Department of Ecology (Ecology)in
6 November 1985. Revision 2 of the Part A permit applicationwas submittedin
7 November 1987. The Part A permit applicationwas submitted under the single
8 DangerousWaste Permit IdentificationNumber,WA7890008967,issued to the
9 Hanford Facility by the U.S. EnvironmentalProtectionAgency (EPA) and
10 Ecology. The Part A permit applicationdesignates the LSFF as a thermal
I] treatmentfacility, subject to RCRA regulationsfor treatment, storage, and/or
12 disposal (TSD) units. This initialclosure plan is being submittedto provide
13 site characterizationinformationand a closure strategy for the LSFF.
14
15
16 1.2 105-DR LARGESODIUMFIRE FACILITY CLOSUREPLANCONTENTS
17
18 The LSFF closure plan consists of nine chapters.
19
20 • Introduction(Chapter1.0)
21 ° Facility Description (Chapter2.0)
22 • Process Information(Chapter3.0)
23 • Waste Characteristics(Chapter4.0)
24 • GroundwaterMonitoring (Chapter5.0)
25 • Closure PerformanceStandards (Chapter6.0)
26 ° Closure Activities (Chapter7.0)
27 ° PostclosurePlan (Chapter8.0)
28 • References (Chapter9.0)
29
30 A brief descriptionof each chapter is provided in the following
31 sections.
32
33

34 1.2.1 Facility Description(Chapter 2.0)
35

36 This chapter provides a brief descriptionof the Hanford Site and the
37 location and descriptionof the LSFF. Informationon Hanford Site security
38 also is provided.
39
40

41 1.2.2 Process Information(Chapter3.0)
42

43 This chapter describes how the LSFF processedmaterial and explains the
44 overall waste treatmentsystem.
45
46

47 1.2.3 Waste Characteristics(Chapter4.0)
48

49 This chapter discusses the waste inventoryand the characteristicsof the
50 waste that was treated at the LSFF.
51
52
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1 1.2.4 Groundwater Ronttortng (Chapter 5.0)
2
3 Thts chapter Indicates groundwater wtl] not be tncluded In thts closure
4 plan.
5
6
7 1.2.5 Closure Performance Standards (Chapter 6.0)
8
9 This chapter discusses the closure strategy, performance standards for

10 protection of health and the environment, and closure activities.
11
12
13 1.2.6 Closure Activities (Chapter 7.0)
14
15 This chapter discusses sampling and analysis activities for closure.
16 A closure schedule and a certification are included.
17
18
19 1.2.7 Postclosure Plan (Chapter 8.0)
20
21 This chapter outlines provisions for postclosure care if required.
22
23
24 1.2.8 References (Chapter 9.0)
_5
!6 References used throughout this closure plan are listed in this chapter.
27 All references listed here, which are not available from other sources, will
28 be made available for review, upon request, to any regulatory agency or public
29 commentor. References can be obtained by contacting the following.
30
31 AdministrativeRecords Specialist
32 Public Access Room H6-08

33 WestinghouseHanford Company
34 P.O. Box 1970
35 Richland,Washington 99352
36
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1 2.0 FACILITY DESCRIPTION
2
3
4 2.1 GENERALHANFORDSITE DESCRIPTION
5
6 in early 1943, the U.S. Army Corps of Engineers selected the Hanford Stte
7 :.s the iocatton for reactor and chemical-separation facilities for the
8 production and purification of plutonium The Hanford Stte (Figure 2-1) Is a
9 560-square mtles tract of semtartd land that ts ownedby the U.S. Government

10 and operated by the U.S. Oepartment of Energy (DOE).
11
12
13 2.2 FACILITY DESCRIPTIONANDOPERATIONS
14
15 The lOS-DR Reactor factllty was destgned and butlt tn the 1950's and ts
16 located tn the 100-0 Area of the Hanford Stte, as shown tn Ftgures 2-1 and
17 2-2. A schematic of the 105-0R Reactor bu1141ng (Including the LSFF) ts shown
18 tn Ftgure 2-3. The 105-0R Reactor but!dtng ts a nonatrttght Industrial
19 structure butlt of reinforced concrete tn the lower porttons and concrete
20 block tn the upper portions. The roof ts constr_Jcted of reinforced concrete
21 or precast concrete roof ttle, depending on the spectftc roof area. The LSFF
22 occuptes the former supply fan room of the reactor, and covers approximately
23 15,000 square feet (1,400 square meters) of floor space.
24
5 Alkalt metal tests were conducted tn three different rooms: the large
6 ftre room, the small ftre room, and the exhaust fan room (Ftgure 2-3). Each

27 room ts 20.5 feet (6.2 meters) wide, 27 feet (8.2 meters) long, and 21 feet
28 (6.4 meters) htgh. The large ftre room houses the Large Test Cell, whtch ts a
29 steel cubtc]e 3,743 square feet (106 square meters) tn area. There are two
30 lO-tnch (2S-centimeter) square, 1/4-tnch (0.6-centimeter) thtck Pyrex glass
31 observation wtndows located tn the large fire room doors. These wtndows are
32 protected by the use of safely glass.
33
34 The small fire room contains one steel cylindrical pressure vessel wtth a
35 dished top. This vessel has a volume of approximately 498 square feet
36 (14 square meters), and is pressure rated at 138 pounds per square inch
37 (9.70 kilograms per square centimeters), absolute. Both the Large Test Cell
38 and the pressure vessel in the small fire room could be purged with nitrogen
39 or argon to maintain a controlled atmosphere.
40
41 In the exhaust fan room, alkali metal reactions were conducted at
42 atmospheric pressure. Waste alkali metals from various sources, including
43 residuals from tests, failed equipment and drum heals, were reacted tn the
44 exhaust fan room. The burn pans and equipment were cleaned periodically,
45 using water as the cleaning solution. The rtnsate from cleaning was collected
46 in the sump. The ltquid effluent from the cleantng operations was drained to
47 the sump, which is a 22-inch (56-centimeter) deep catch basin with an 18 inch
48 by 18 inch (46 centimeter by 46 centimeter) opening fed by a trough 10 feel
49 (3 meters) long, 7 inches (18 centimeters) deep, and 9 inches (23 centimeters)

¢;

50 Pyrex is a trademark of Corning Glass Works.
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1 wide (see lower right portion of AppendixD, Figure D-2). During untt
2 operations, a sumppumpwas placed in the sumpand the washwater was pumped
3 through a hose tnto the sloped tunnel area that dratns dtrectly to the seal
4 pit. The pH of the rtnsate was monitored and neutralized to a pH of less than
5 12.5 before it was discharged to the 116-0R-8 Crtb (Figure 2-3). The
6 collected 11qutd was neutralized wtth acetic actd in the 1970's; in the 1980's
7 the pH of the ltqutd rarely, tf ever, exceeded 12 and, therefore,
8 neutralization was usually not necessary.
g

10 Adjacent to the large fire roomts the sodiumhandltng room that serviced
11 the large fire roomwith a 3,400-1tier (900-gallon) Type-304 stainless-steel
12 sodiumbatch tank and drummelters. The tank was resupplted from sodiumdrums
13 that were heated to liquify the sodium, which was then discharged into the j
14 batch tank with inert gas. Other rooms provtded space for office work and
15 storage of nondangerousmater|al. Storage areas contained prtmert]y new
16 materials including stainless steel tubing, small-diameter piping madeof
17 stainless and carbon steel, electrical supplies (wiring, extension cords,
18 heaters, etc.), newprocess equipment, fans, blowers, metal sheeting, new
19 light bulbs, ltghttng equipment, portable lights, newcontainers, various fire
20 extinguishing materials, lubricating grease, and lubricating oil. The office
21 area contained only papers, operating records, a few tools, and somesmall
22 portable monitoring instruments.
23
24 The LSFFwas equippedwith an offgas treatment system that served the
25 test vessels and the exhaust fan room. The overall exhaust system is shownin
26 Figure 2-3. The exhaust route travels from the lower tunnel through the upper
27 tunnel to undergroundconcrete tunnels via a lO-tnch (25-centimeter) duct with
28 a lO,O00-cubic feet per minute blower and test filters. Steel barricades at
29 the north end of the tunnels block ;Jr flow to and from the reactor. The
30 system consists of a lO0,O00-cubtc feet (2,800 cubic meters) per minute
31 capacity filter building, a gravel bed exhaust scrubber (120-gallon per
32 minute),high-efflciencyparticulateair (HEPA)filters,and a 200-foot
33 (60-meter)stack{g-foot,6-inch(2.7-meter)internaldiameter]locatednext
34 to the lOS-DRBuilding(Figures2-3 through2-S). Test room ventilationrates
35 were 0 to lO,O00-cubicfeet (280-cubicmeters)per minute. Only the submerged
36 gravelbed exhaustscrubberand the ductsconnectingthe LSFFand the scrubber
37 were constructedfor the LSFF.
38
39 The II7-DRFilterBuilding(Figure2-5) housesthe exhaustair filters,
40 whilethe exhaustair tun,eljust upstreamfromthe filterbuildingcontains
41 the smokescrubber. The buildingis aboutsg feet (18meters)long,3g feet
42 (12meters)wide,and 35 feet (IImeters)high. The scrubbercirculatingpump
43 and the wastedischargepump are locatedin the filterbuilding. The
44 II7-DRFilterBuildingis below-gradeand constructedfrom reinforced
4S concrete. The FilterBuildingis locatedaboutI00 feet (30meters)fromthe
46 IOS-DRexhaustduct systemand the II6-DRexhauststackand is connectedby
47 undergroundconcreteductwork. The filterbuildingcontainsthe HEPA filters,
48 whichare installedin fourfilterframes(24filtersper frame)with two
4g framesin Cell A and two framesin CellB.
50

51 In 1972,the originalHEPA filterswere replacedbeforeLSFF operations
52 began. From Ig72to 1982,the exhausttraveledfromthe LSFF through
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1 underground 7-foot by 7-foot (Z-meter by Z-meter) concrete tunnels
2 (Figure 2-5) to a spray scrubber and the HErA filters before exiting through
3 the stack. As part of a filter deve]opment program in 1982, a submerged
4 gravel scrubber was added (instead of the underground HErA filters) to vent
5 the exhaust. As a result of the new grave] scrubber construction, at the
6 completion of tests or waste burning, the I]7-DR HEPAfilter building can be
7 bypassed. The scrubber water effluent pH level was confirmed to be between
S 2.0 and 12.5 before discharge to the 116-OR-e Crib. The exhaust system now
9 allows the use of either the HEPAfilter system and ventilation scrubber or

10 the submrged water scrubber, but not both.
11
12 About 5,000 gallons (19,000 itters) of sodium, weighing 39,000 pounds
13 (]a,ooo kt]ograms), that was procured for testing construction materials is
14 stored in a tank housed tn a locked metal building (1720-DR) near the LSFF.
15 The sodium and sodium tank have never been used In the LSFF. This sodium will
16 be removed through a project separate from the c]osure p]an.
17
18 Miscellaneous alkali metal handling equipment used to facilitate the
19 testing program included sodium test sptl] tanks with capacities of
20 900 gallons (3,400 liters) at a maximumholding temperature of 1200 "F
21 (650 "C)o 10 gallons (38 liters) at a maximumholding temperature of 1600 °F
22 (870 ° ), and 55 gallons (210 ltters) at a maximumho]dtng temperature of
23 400 "FC(200 'C). The early spill tanks were made from thick carbon steel
24 piping, and the later tanks from stainless steel. These tanks were completely

5 airtight, so there was no posstbt]tty for a]ka]t meta] to escape Into the work
26 rooms. Sodium test spill rates are up to 300 gallons (1,100 liters) per
27 minute, wht]e lithium test spt]] rates are up to 5 gallons (20 liters) per
28 minute.
29
30 Testing area capabilities for the LSFF included the following:
31
32 • Alkali metal spills up to 5,000 pounds (2,000 kilograms) at 1600 'F
33 (870 °C) and up to 300 square foot (28 square meters) of pool
34 surface
3S
36 • Demonstration of various fire extinguishing concepts
37
38 • Study of small- and large-scale effects of chemical reactivity of
39 alkali metals under accidental spill conditions
40
41 • Sodium-concrete reaction tests
42
43 • Cell liner Lest design
44
45 • Post-accident cleanup development
46
47 • Lithium fire and reaction testing.
48
49 The Part A permit application allowed for the treatment and storage of up
50 to 5,300 gallons (20,000 liters) of nonradioactive sodium, lithium, and
5! sodium-potassium metal waste each year. The Part A permtt described the
52 treatmentof up to 26 gallons (I00 liters)per day of alkali metal dangerous
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1 waste, Treatment consisted of heating the waste to the point of oxidation In
2 the exhaust fan room, Emissionswere then routed to an,off-gas treatment
3 system. The facility was used to treat alkali metal waste as neededduring
4 the operation of the testing program from 1972 to 1986.
S
6
7 2.3 SECURITYZNFORMTION
8
g The following secttons describe the 24-hour surveillance system, warning

|0 signs, and barriers used to provide security and controlled access to the
11 Hanford Facility.
12
13 The entire Hanford Factltty ts a controlled access area. The Hanford
14 Facility maintains around-the-clock surveillance for protection of government
15 property, classified Information, and special nuclear materials. The Hanford
16 Patrol maintains a continuous presence of amed guards to provide additional
]7 security.
18
19 Mannedbarricades are maintained around the clock at checkpoints on
20 vehicular access roads leading to these areas (Yakima and WyeBarricades,
21 Figure 2-1). All personnel accessing the Hanford Site areas must have a
22 U.S. Department of Energy-issued security identification badge indicating the
23 appropriate authorization. Personnel also might be subject to a randomsearch
24 of items carried tnto or out of the Hanford Site.
25
26 Signs are, or wtll be, posted at area boundaries within the Hanford Site
27 stating "NOTRESPASS;NG.SECURZTYBADGESREQU|REDBEYONDTHIS FO|NT.
28 VEH|CLESONLY. PUBLICACCESSPROH|BITED"(or an equivalent legend).
2g
30 In addition, warning signs stating "DANGER--UNAUTHORIZEDPERSONNELKEEP
31 OUT" (or an equivalent legend) are, or will be, posedat TSDunits within the
32 Hanford Facility, These signs are, or will be, written in English, legtble
33 from a distance of 25 feet (7.6 meters), and vtstble from all angles of
34 approach.
3S
36 LSFFis locked around the clock and only authorized plant operations
37 personnel have access. A 30-inch (76-centimeter)-thtck concrete wall
38 separates the front face work area of the lOS-DRReactor from the nearest
39 portion of the LSFFand sodiumhandling room. A S-foot (l.5-meter)-wide by
40 8-foot (2.4-meter)-htgh doorway through this wall is closed by an existing
41 locked steel door and a newwall of 8-tnch (20-centimeter) concrete blocks.
42 Twoother entries to the reactor portion of lOS-DRhave been sealed by
43 concrete blocks. Oneentry area through steel panels is sealed by a steel
44 plate welded over the opening.
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I 3.0 PROCESS INFORMATION
2
3
4 The LSFF has been used primarily to conduct experimentsfor studying the
5 behavior of molten alkali metals, sodium and lithium,and alkali metal fires.
6 The waste generated at the facility includes alkali metal oxides, hydroxides,
7 silicates, and carbonates,and residual alkali metal waste [RCRA Part B Permit
8 Application, Alkali Metal Treatment and Storage Facilities, D-2, 1985
9 (DOE 1985)] associated with the tests. The sodium carbonate was formed from

10 the reaction of the oxides and hydroxides with air. Similarly, both purchased
11 and waste lithium also were burned at the site, producing lithium carbonate,
12 oxide, hydroxide, and silicate as aerosol by-products.
13
14 The laboratory tests conducted at the LSFF can be grouped into the
15 following general types by the test purpose as follows:
16
17 • Formationof alkali metal aerosols in air, steam, nitrogen, or
18 carbon dioxide atmospheresfor the purposeof determiningaerosol
19 propertiesand releaseratios, using both pool and spray fires
20 ,
21 • Reaction of an alkali metal with concrete and insulation(Kaylo
22 heat insulationand Super-X block" insulation,both fiberglass)to
23 study corrosionrates and to determinethe reaction products formed
24
5 • Generationof aerosolsto be used for testing and measurementof

air-cleaningfilter and scrubberperformanceand for evaluating
27 hydrogen ignitioncharacteristics
28
29 • Productionof fire and smoke to test alkali metal fire extinguishing
30 methods and equipment,testing of protectiveequipment,and for
31 training in equipment use
32

33 • Testing of purchasedlithium-leadalloy reaction rates and aerosol
34 formation in various atmospheres
35
36 ° Developmenttests using cesium and zinc metal to demonstrate aerosol
37 generation techniques
38

39 ° Thermal treatmentof sodium residue (sodiumwaste) generated in
40 other facilities.
41
42 The lithium-leadalloy was tested by its reaction with air and steam (not
43 by burning) in the small fire room (Jeppson 1978). In these tests, the
44 surface lithium convertedto a gray coating of lithiumcarbonate (air
45 reaction)and lithium hydroxide (water reaction). The reactionswere limited
46 because less than stoichiometricamounts of steam were used in the tests. The
47 dangerouswaste shipmentrecords indicatethat the lithium-leadalloy was

*Kaylo is a trademarkof Owens Corning.

49 *'Super-Xblock is a trademarkof John Mansfield.
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1 dtsposed of tn two 440 pound (200 kilogram) masses and placed in steel drums
2 and sent for offslte dtsposa] through the 340 Fact]try, whtch was the centra]
3 waste accumu]atton area for the operating contractor. In 1986, the Lest
4 equipment for the ]tthtum-]ead test was relocated to the 221-T Fact]try, where
5 the testing program continued.
6
7 A secondary mtsston of the LSFFwas to burn alka]| meta] waste generated
8 at the LSFF, the 221-T Containment Systems Test Fact]tty, and 300 Area sodtum
9 and ]tthtum Fact]tiles. Whenthe LSFFwas betng used to treat alka]t meta]

10 waste, the waste was burned unit] the reactton was not sustatnab]e. The
11 restdues were then reacted with water. The waste products from this process
12 were a]so a]ka]t meta] oxtdes, hydroxides, and carbonates. None of the waste
13 treated tn the fact]try was radioactive.
14
15 Only the exhaust fan room was used to burn waste sodtum and ]tthtum. The
16 exhaust fan room and small ftre roomwere both used For the metal reaction
17 tests. The sodtum handltng room was used for mixtng and transferring sodium
18 for the tests. The large fire room was used for burntng sodtum associated
19 with the testing program.
20
21 While burning, waste metal was stirred to ensure a complete burn, and the
22 scrubber system controls were monitored. At the completion of a burn, the
23 equipment was checked for unburned metal, washed down, and inspected again to
24 ensure that no residual unreacted metal remained (DOE 1985, pp D-20 and F-l]).
25 Wash water from the c]eanup was monitored for corrosivity (kept below a pH
26 ]evel of 12.5) and collected in the sump. The sumpwas pumpedvia a sump pump
27 and hose to the tunnel bed which drains directly to the seal pit. The water
28 was collected in the seal pit, monitored for pH, neutralized tf needed, and
29 then pumped from the seal pit to the 116-DR-8 Crib.
30
31 In 1987, samples of the residues were collected from the ]ower exhaust
32 tunnel wall and analyzed. Locations o6 the sampling points are shown in
33 Appendix A. While the sample results For lithium and carbonates were
34 expected, the lead content in someof the samples was high (the highest, from
35 a concrete scraping, was 1,300 parts per million). The lithium-lead alloy was
36 reacted in the small fire room; inside a closed containment pressure vessel.
37 The lead content in the samples from different locations [low content in the
38 small fire room; higher content in the exhaust fan room upwind of the tests;
39 very low content in the tunnel immediately downwind of the tests; and the
40 highest content in scrapings near the wall constructed between the tunnel and
41 rest of the reactor (see Appendix A)] indicates that the lead may be from a
42 lead-based primer used to paint the tunnel rather than associated with the
43 testing. The analysis performed also reflects total lead content and not the
44 results of an extraction procedure toxicity test. According to information
45 from former reactor workers currently employed in the surplus facilities
46 decommissioning program, the tunnels had been painted to minimize the
47 possibility o6 radioactivity penetrating into the porous concrete. Paints
48 used during that era (1947 to 1964) commonlycontained lead. Thus, it can be
49 assumed that the high level of lead found in the concrete scrape sample is
50 from the lead-based paints used during reactor operations. No radioactivity
51 is expected in the work areas of the LSFF because there was no exchange of air
52 with the reactor. However, contaminated air was previously carried from the
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1 reactor, through the exhaust tunnels, through the undergroundI]7-DR HEPA
2 ftlter building, and to the stack. Whenthe reactor ftrst beganoperations,
3 reactor exhaust went directly.from the tunnels to the stack. The extent of
4 decontamination acttvtty performed tn the mtd-lg70's to support the
5 establishment of the LSFFts not known.
6
7 In 1987, four of the seven samples from the lower tunnel tn the
8 105-DRReactor tested for reactton by-products were also tested for
9 radioactivity (see AppendtxA). Only one sampleshowedradioactivity above

10 detectable levels (Table 3-1).
11
12 The upper exhaust tunnel was not sampled tn I987 becauseof
13 Inaccessibility.
]4
15
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1 4.0 WASTECHARACTERISTICS
2
3
4 4.1 ESTIRATEOF14AXIMUNINVENTORYOFWASTE
S
6 The estimated maximuminventory (based on facility operating tnfomatton)
7 of sodiumand ltthtum wastes stored at the 105-0R LSFFwas approximately
8 1,000 pounds (450 kilograms) stored during December1982 and January 1983.
9

10
11 4.2 WASTESTOREDAT THEFACILITY
12
13 Sodiumhas been designated as a dangerouswaste becauseof tts ignitable
14 and reactive characteristics. The sodiumhandled in the LSFFwas either
15 purchased for the tests or was waste from other Hanford Site operations. At
16 least 95 percent of all the waste materials are residues of sodium, which is
17 now sodiumcarbonate (see AppendixA for a parttal analysts of waste).
18 Approximately 4 percent of the waste ts other alkali metal carbonates,
19 including ltthtum carbonate, residual lithium nttrtde, and cesium carbonate.
20 Approximately 1 percent or less are sodiumand ltthtum silicates and
21 miscellaneous materials described elsewhere in this chapter.
22
23 The material was treated by burning, which produces sodiumoxtde (Na20),
24 sodiumhydroxide (NaOH), and sodiumcarbonate (NazCO_). Sodiumoxide and

hydroxide are strong alkalis, but readtly absorb carbon dioxide from the
atmosphereand convert to sodiumcarbonate. Sodiumcarbonate is typically

27 called soda ash and is found naturally. Stm!larly, both purchased and waste
28 lithium were also burned at the site, with lithium carbonate as the main ftnal
29 product. Lithium nttrtde was also produced, however, and records showthat it
30 was drummedand sent to the 340 Building (300 Area) for eventual disposal.
31
32 Two cesiumand zinc aerosol tests were conductedat the LSFF in the Small
33 Ftre Roomsteel vessel. During these tests, a total of approximately 2 pounds
34 (1 kilogram) of cesiummetal and about 0.25 pounds(110 grams) of ztnc metal
35 were used; about half of the metal was consumedduring the tests. Most of the
36 test residues were collected anddtsposed of at that ttme. There have been
37 two small cestumburns in the Exhaust Fan Room,but no zinc was tnvolved tn
38 those tests. Comparedwith the other materials burned, the quanttty of cesium
39 released is very small, muchless than 1 percent. Cesiumts readily oxidized
40 and any unreacted cesium Is now an oxtde and/or comp]exedwith other
41 materials, such as hydroxides and silicates, which would be redeposited with
42 the sodiumcarbonate matrix. In the unlikely event that any :tnc was
43 released, it would also be codepostted within the sodium carbonate matrix.
44
45 Becausethe sodiumand lithium burn tests were conductedon concrete
46 (conventional and magnetite concrete), reaction by-products of the concrete
47 constituents were also produced. The by-products of the reaction were stltcon
48 dtoxtde, sodtumand ltthium silicates, alumtnumoxide, magnesiumoxide, and
49 tron oxides. Other trace Inorganic compoundsmayalso have been produced
50 becauseof impurities tn the concrete.
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1 The l|thtum-lead alloy test was conductedonly once• This test was
2 performed in the Small Fire Roominside the steel burn vessel. The waste has
3 been cleaned and removed.
4
5 The over, helming maJortty of the residues, both sodium and l|thtum
6 carbonate, ts characteristic category 0 (]east toxic) dangerouswaste. The
7 lethal dose (LOso)for ora] exposure to rats of sodiumcarbonate ts
8 4,090 parts per millton (see MSOS);for ltthtum carbonate, the sameLD_ ts
g 525 parts per m|llton. Compoundswtth LOsosat concentrations of from SO0to

10 5,000 parts per millton are category D dangerouswaste as established by
11 WAC173-303-101. Levels of lead tn waste extract greater than 500 milligrams
12 per ltter are considered to be an extremely hazardouswaste (EHW); and levels
13 of lead from 5 to SO0milligrams per ltter are considered to be a dangerous
14 waste (OW) (WAC173-303-090). The HSOSsfor lead, sodtumcarbonate, and
15 lithtum carbonate have been tncluded tn AppendtxC.
16
17 The LSFFventilation tunnels contatn mostly depostts of sodtumcarbonate
18 that formed from sodium oxtdes and hydroxides reacting with air. Other
lg deposits include lithium carbonate, lithium nttrtde, and sodium and lithium
20 silicates
21
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I 5.0 GROUNDWATER
2
3
4 Groundwaterprotectionregulationsestablished in WAC 173-303-645only
5 pertain to land treatmentunits (i.e., surface impoundments,waste piles, land
6 treatmentunits, or landfills). Also, in accordancewith the Tri-Party
7 Agreement (Ecologyet al. 1992),groundwaterin the IO0-D Area will be
8 included in the IO0-HR-3 operable unit and investigatedunder the RFI/CMS
9 process. Therefore,groundwater is not included as part of the LSFF closure
IO plan. The RFI/CMS draft work plan (DOE/RL1989) is currentlyunder review by
11 Ecology.
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] 6.0 CLOSURESTRATEGYANDPERFORMANCESTANDARDS
2
3
4 6.1 CLOSURESTRATEGY
5
6 The strategyof this closure activity is to provide clean closure of
7 I05-DR LSFF. Clean closure of the LSFF Is contingenton verificationthat
8 constituentsoriginatingfrom the LSFF are not present in concentrationsthat
9 represent a threat to human health or the environment. This contingencywlll
I0 be assessed using informationobtained from implementationof sampling
11 activitiesoutlined in Chapter 7.0. No future use of the I05-DR reactor or
12 LSFF is planned or expected.
13
14 Special conditionsat the LSFF were importantconsiderationsin
15 developing this closure plan. These considerationsare past use as part of a
16 nuclear production reactor, other near-futurecharacterizationand remediation
17 programs (see Section 6.4), the low level of hazard associatedwith the
18 residues from waste burned at the LSFF, and the inaccessibilityof the
19 residues to humans and the environment.
20
21 Clean closurewill be achieved by removing surface deposits of sodium and
22 lithium carbonatesand determining if the equivalentconcentrationsof
23 carbonates embedded in the concrete and soil are either: (I) below dangerous
!4 waste levels for mixtures, (2) not statisticallygreater than background
5 levels for these media (backgroundbeing defined as the concrete or soil used
26 for, and possibly impactedby, reactor operationsbut unimpactedby the LSFF),
27 or (3) at concentrationsthat require no furtheractivities for the protection
28 of human health and the environment. Thenceperformancestandards are referred
29 to as action levels in this plan.
30
31
32 6.1.1 Action Levels
33
34 Action levels are concentrationsof constituentsthat prompt an action,
35 such as soil removal and/or treatmentor furtherevaluation. Initial action
36 levels will be the greater of two levels" backgroundor limit of quantitation
37 (LOQ). Backgroundwill be Hanford Sitewide soil background concentrationsas
38 defined in Hanford Site Soil Background (DOE-RL1992b). If concentrations
39 exceed initialaction levels, health-basedaction levels will be assessed.The
40 LSFF action levels are intendedto be consistentwith CERCLA remedial action
41 levels.
42
43 The health-basedlevel will be based on equationsand exposure
44 assumptionspresented in the Hanford Site Baseline Risk AssessmentMethodology
45 (DOE-RL 1992a). For noncarcinogenicsubstances,the principal variable
46 relating human health to action levels is the oral referencedose. The
47 referencedose is defined as the level Of daily human exposure at or below
48 which no adverse effect is expected to occur during a lifetime. For
49 carcinogens,the cancer slope factor is the basis for determininghuman health

effects; it is a measurementof risk per unit dose. The oral referencedose
51 and cancer slope factor are chemical-specificand are obtained from the

6-I
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I Integrated Risk Information System (IRIS) (EPA lggl), a database that
2 periodically ts updated by the EPA. Health-based levels wtll be based on
3 values that are current at the time of approval of thts closure plan.
4
5 Actton levels w111 not be applted to contaminated equipment. Equipment
6 that has contacted LSFF dangerous waste wtll be decontaminated (Bracken 1991;
7 or other appropriate procedure) or disposed of |n compliance wtth applicable
8 regulations.
9

10
11 6.1.2 Analytes of Concern
12
13 The principal analytes of concern for decisions of remediatton are sodtum
14 carbonate, alkalt metal carbonates Including ltthtum carbonate, restdual
15 ltthtum nttrtde, and cestum carbonate. Approximately 1% or less are sodtum
16 and ltthtum silicates and miscellaneous materials described later tn thts
17 section.
18

19 The test burns produced sodtum oxtde (Ha20), sodtum hydroxide (NaOH), and
20 sodium carbonate (Na2CO_). Ltthtum carbonate reactton by-products of the
21 concrete constituents were produced, including stltcone dtoxtde, sodium and
22 ltthtum silicates, alumtnum oxtde, magnesiumoxtde, and tron oxtdes.
23
24 Analysts of lead, ltthtum, and sodium will be performed. Other Target
25 Analyte List (TAL) inorganics are listed in Table 6-1:
26
27 These analysis are discussed in Chapter 7.0, Section 7.3.
28
29
30 6.2 CLOSUREPERFORMANCESTANDARDS
31
32 Washington State Department of Ecology closure performance standards
33 [WAC173-303-610 (2)(a)] require that the owner/operator close a facility in a
34 manner that does the following:
35
36 • Minimizes the need for furthermaintenance
37

38 • Controls,minimizesor eliminates,to the extent necessaryto
39 protect human health and the environment,postclosureescape of
40 dangerouswaste and dangerousconstituents,leachate, contaminated
41 run-off, or dangerouswaste decompositionproducts to the ground,
42 surfacewater, groundwater,or the atmosphere
43

44 • Returns the land to the appearanceand use of surroundingland areas
45 to the degree possible given the nature of the previous dangerous
46 waste activity.
47

6-2
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1 However,Federal Regulations tn 40 CFR265.381 ("Thermal Treatment
2 FacJltty Closure," p. 685) state the following:
3
4 "At closure, the owneror operator must removeall hazardouswaste and
5 hazardouswaste restdues (including, but not 11mtted to, ash) from the
G the_aal treatment process or equipment."
7
8
9 6.2.1 Ntntmtztng the Needfor Future Natntenance

10
11 The closure perfomance standard in WAC173-303-610(2)(a)(1) requ]res the
12 owner or operator of a TSDun|t to close the stte in a manner that minimizes
13 the need for further maintenance. Closure of the LSFFby removing or
14 decontaminating equipment (to proposed action levels) and, as necessary, the
15 surrounding solls, will eliminate the need for further maintenance.
16 Regardless of closure actions associated with the LSFF, however, genera]
17 maintenance of the 105-DRReactor structure will continue unttl final
18 decommissioning.
19
20
21 6.2.2 Protection of HumanHealth and the Environment
22
23 WAC173-303-610(2)(a)(t1) requires a closure plan to provide for the
24 protection of humanhealth and the environment. As discussed previously, the

LSFFwill be closed by removing or decontaminating, to proposedaction levels,
25 all dangerouswaste and waste residues and any contaminated soils to protect
27 humanhealth and the environment.
28
29
30 6.2.3 Return of the Landto the Appearanceand Use of Surrounding Land
31
32 In accordance with WAC173-303-610(2)(a)(tii), the owner or operator of a
33 TSDunit is required to close the unit in a mannerthat returns the land to
34 the appearanceand use of surrounding land areas to the degree possible given
35 the nature of the previous dangerouswaste activity. Following clean closure,
36 the 105-DRReactor will have been restored to the condition of the other
37 closed production reactors of the sameage (e.g., 105-H, 105-F, 105-C).
38
39
40 6.2.4 WasteAlkali Metals
41
42 No waste sodium or llthlum remains at the site.
43
44
45 6.2.5 Remalnln9Sodium
46
47 About 5,000 gallons (19,000 llters) of sodiumweiglng 39,000 pounds
48 (18,000 kllograms) procured for tests of construction materials are stored in
49 a tank that Is located in a locked metal bulldlng (1720-D) near the LSFF.
50 This sodiumwill be removedFor other use or excessedfor sale through a
51 project separate from this closure plan.
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1 6.2.6 Other Materials
2
3 Other materials associated wtth the LSFFand remaining on the stte are
4 electrical equipment (mostly wtres and conduit, but no transformers or
5 polychlortnated btphenyls), burn pans from sodiumftres, metal burn cells, and
6 an empty liquid nttrogen tank (vendor owned). Thesematerials wtl1 be cleaned
7 as appropriate (see Chapter 7.0, Section 7.4.5) and disposed of as surplus
8 property or placed in the appropriate landfill
9
lO
11 6.3 CLOSUREACTIVITIES
12
13 The LSFFwtll be closed in a mannerconsistent with WashingtonState
14 guidelines and regulations. The general closure procedures are shownin
15 Ftgure 6-1 and listed below (see Chapter 7.0 for complete explanation of
16 procedures).
17
18 The following closure activities wlll be implementedIf the actlvltles
19 are consistent with, and do not duplicate the efforts of, Integrated
20 regulatory cleanup or stabilization of the IO0-DRArea, Including the LSFFas
21 follows:
22
23 • Samplethe areas of the factllty to:
24

25 - Determine reactton by-product deposit composition
26 - Determine tf the source of previously detected lead contamination
27 is from paintused to sealthe reactortunnelwallsand not from
28 LSFFwastetreatment-relatedactivities
29 - Determineif all contaminationhas beenremoved(forsoils,see
30 Chapter7.0, Section7.3.1).
31
32 • Decontaminateth_ structuresas specified.
33
34 • Verifycleanupand certifythat all closureactivitieswere
35 completedin accordancewith the approvedplan.
36
37 All equipmentused in performingclosureactivitieswill be
38 decontaminatedor disposedof at a RCRA-compliantfacility.
39

40 Closureactivitieswill be monitoredby an independentregistered
41 professionalengineerwho will certifythatclosureactivitiesare
42 accomplishedin accordancewith the specificationsof the approvedclosure
43 plan. The certificationwill be sentby registeredmail or an equivalent
44 deliveryservice.
45

46 Two officialcopiesof thisclosureplanwill be locatedat the following
47 office: U.S. Departmentof Energy,RichlandOperationsOffice,Federal
48 Building,825 JadwinAvenue,P.O. Box 550,Richland,Washington99352. The
49 DOE-RLwill be responsiblefor amendingthis planas amendmentsbecome
50 necessary,accordingto the amendmentprocedureidentifiedin WAC 173-303-610.
51 The planwill be keptat DOE-RLuntilclosureis completedand certified.
52
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1 6.4 COORDINATZONWZTHOTHERPROOECTS
2
3 The LSFFts located wtthtn the 100-0R-2 (source) and ]O0-HR-3
4 (groundwater) operabl Its

1992)e.un designated tn the Trl-Party AgreementS (Ecology et al. These operable unlts will be addressed through the
6 RF]/CHSprocess. The IO0-OR-2 operable unit is expected to begin geophysical
7 chiracterlzatlon work in FY 19931 the IO0-HR-3 operable unit began
8 characterization work in FY 1991 and ts expected to conttnue through FY 1993.
9

10 In addition, consistent wtth the Trt-Party Agreement (Ecology et al.
11 1992, page 6-4), once any dangerouswaste associated with the LSFF is removeJ,
12 the entire reactor will rematn for future decontamination and decommissioning
13 [also see the draft EIS for decommissioningeight surplus production reactors
14 (DOE-RL1989, pp 1.7 through 1.13)].
iS
16 Thus, remedtal action wtth respect to contaminants not assoc|ated with
17 the LSFF, or associated with the LSFFand not covered under this closure plan,
18 wtll be deferred to the reactor decommissioningEIS (the 105-0R Reactor
19 building, stack, and 117-0R filter building) or the RCRAprocess
20 (116-OR-e Crtb and sotl).
21
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1
2
3
4
5 Tht$ page tntent]onally left blank.
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I Figure6-I. ClosureFlowchartfor the I05-DRLargeSodiumFire Facility,
2 (see Section 7.3 for a Description of Areas 1 through 7).
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1 Table 6-1. Other Target Analyte Ltst Znorganlcs to be Reported.
:._. _ I L[ __ I I I IIII I Il_J I [ iflIITI]I_ii11m111 T ............

3 A1UBt num Hagnesi um
4 Antimony Manganese
S Arsentc Mercury
6 Barium Nickel
7 Beryl l tum Potassium
8 Cadmtum Selenium
9 Calcium Silver

10 Cesium Tha11iUB
11 ChromiUB VanadiUB
12 Cobalt Zinc
13 Copper Cymnlde
14 Iron

5 [ ................... ,I ................ I ..............

T6-1
930607.132S



lillL1.0 _o_ _

,-,,_oIliii_
11111,._

IlliIN11111'=411111'o_





t,
i

f

STATEENVIRONMENTALPOLICYACT
ENVIRONMENTALCHECKLISTFORMS

FOR

105-DRLARGESODIUMFIRE FACILITYCLOSURE

REVISION1

May, 1993

WASHINGTONADMINISTRATIVECODE
ENVIRONMENTALCHECKLISTFORMS

[WAC197-11-960]

DI_'I_lBUTlONOFTHISOOCUMENT18UNUIIIITEO

o_,:m,AJ,,,dI,.,,,,WLN_",Q_"_



i

SEPAChecklist
I05-DR LSFF

Page 1 of 18

1 A. BACKGROUND
2
3
4 1. Nameof proposed project, if applicable:
5
6 Closure of the I05-DR Large Sodium Fire Facility (LSFF). Information
7 contained in this State Environmental Policy Act (SEPA)Checklist
8 pertains only to the port]on of the Hartford Site IO0-D area which
9 contains the I05-DR LSFF. In the context of the document, "site" refers

I0 only to the area covered by the physical structure of the 105-DRLSFFand
11 associcted facilities discussed in the answer to Checklist Question A.II,
12 whereas "Site" refers to the Hanford Site.
13
14 2. Nameof applicants:
15
16 U.S. Department of Energy, Richland Operations Office (DOE-RL)and
17 Westinghouse Hanford Company(Westinghouse Hanford).
18
19 3. Address and phonenumberof applicants and contact persons:
20
21 U.S. Department of Energy Westinghouse Hanford Company
22 Richland Operations Office P.O. Box 1970
23 P.O. Box 550 Richland, Washington 99352
24 Richland, Washington 99352
25
26 Contact:
27
28 J.E. Rasml'_ssen,Acting Program Manager R.E. Lerch, Deputy Director
29 Office of Environmental Assurance, Restoration and Remediation
30 Permits, and Policy (509) 376-5556
31 (509) 376-2247
32
33 4. Date checklist prepared:
34
35 May 10, 1993
36
37 5, Agency requesting the checklist:
38
39 Washington State
40 Department of Ecology
41 P.O. Box 47600
42 Olympia, Washington 98504-7600
43
44 6. Proposed timing or schedule: (including phasing, if applicable):
45
46 Final closure activities will be completed and certified in accordance
47 with the closure Flan. Soil and sediment sampling will be conducted
48 during closure activities. If the sampling results indicate that clean
49 closure is not possible, closure (decontamination) will be coordinated
50 with decontamination of the I05-DR Reactor, which is located in the
51 Resource conservation and Recovery Act (RCRA)Practice Operable Unit
52 IO0-DR-2. Decommissioning activities will be conducted in accordance
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1 with the records of decision for the IO0-DR-2 Operable Unit and for the
2 Environmental Impact Statement (EIS), Decommissioning of Eight Surplus
3 Production Reactors at the Hanford Site.
4
5 7. Do you have any plans for future additions, expansion, or further
6 activity related to or connected with this proposal? If yes, explain.
7 !
8 The LSFF is located within Operable Units IO0-DR-2 (source) and IO0-HR-3
9 (groundwater), as designated in the Hanford federal Facility Agreement

10 and Consent Order (HFFACO). Clean closure is proposed, and once any
].1 dangerous waste associated with the LSFF is removed, the entire reactor
12 will remain for future decontamination and decommissioning as discussed
13 in the final surplus production reactor decommissioning EIS (DOE 1992; pp
14 1.7 - 1.13). Any remedial action with respect to either contaminants not
15 associated with the LSFF, or associated with the LSFF not yet cleaned to
16 action levels under this closure plan, will be deferred to the reactor
17 decommissioning EIS record of decision or the RCRAfacility
18 Investigation/Corrective Measures Study (RFI/CMS) process.
19
20 8. List any environmental information you know about that has been prepared,
21 or will be prepared, directly related to this proposal.
22
23 This SEPAChecklist is being submitted to the Washington state Department
24 of Ecology (Ecology) and the U.S. Environmental Protection agency (EPA)
25 concurrently with the RCRAclosure Plan for the 105-DR LSFF. The RCRA
26 Part A and Part B permit applications were submitted to Ecology in
27 November 1985. A revised Part A permit application was submitted to
28 ecology in November 1987.
29
30 Final Environmental Impact Statement - Decommissioning of Eight Surplus
31 Production Reactors at the Hanford Site, Richland, Washington DOE/EIS-
32 0119D, U.S. Department of Energy, 1992, Washington, D.C.
33
34 General information concerning the Hanford Facility environment can be
35 found in the Hanford Site National Environmental Policy Act (NEPA)
36 Characterization, PNL-6415, Revision 5, December 1992. This document is
37 updated annually by Pacific Northwest Laboratory, and pr'ovides current
38 information concerning climate and meteorology; ecology; history and
39 archeology; socioeconomic; land use and nolo, levels; and geology and
40 hydrology. This baseline data for the Hanfora Site and its past
41 activities are useful for evaluating proposed activities and their
42 potential environmental impacts.
43
44 9. Do you know whether applications are pending for government approvals of
45 other proposals directly affecting the property covered by your proposal?
46 if yes, explain.
47
48 No applications to government agencies are known to be pending.
49
50 10. List any government approvals or permits that will be needed for your
51 proposal, i f known.
52
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1 Ecology is the lead regulatory agency authorized to approve the closure
2 plan for the 105-DR LSFF pursuant to the requirements of the Washington
3 Administrative Code, (WAC) 173-303-610. The closure plan must also
4 receive approval from the EPA. No other permits are known to be required
5 at this time.
6
7 11. Give brief, complete description of your proposal, including the proposed
8 uses and the size of the project and site. There are several questions
9 later in this checklist that ask you to describe certain aspects of your

10 proposal. You do not need to repeat those answers on this page.
11
12 The proposed project is the final closure of the I05-DR Large Sodium Fire
13 Facility. Clean closure is proposed as the condition for final closure
1_ of the facility. Clean closure is contingent on verification that all
15 wastes and contaminants are removed to accepted action levels and that
16 all equipment, structures, liners, soils and/or other materials
17 containing dangerous wastes or residues associated with the LSFF are
18 removed from the site.
19
20 The facility consists of three fire rooms, a Sodium Handling Room. the
21 Supply fan room, an exhaust gravel scrubber, and office space directly
22 connected to the 105-DR Reactor.
23
24 All equipment and fixtures will be decontaminated, removed, and
25 appropriately disposed of. The buildings and floors will be
26 decontaminated to appropriate action levels with one or more of the
27 fol lowing methods :
28
29 • Dampwipe downs
30 • Vacuum assisted mechanical removal
31 • Sandblasting
32 • High-pressure steam/water and suction
33
34 The buildings, floors, soil and gravel will be sampled to determine the
35 levels of remaining contamination and the requirements For additional
36 decontamination. Clean closure will be achieved when sampling shows that
37 the remaining contamination is below acceptable action levels as defined
38 in the closure plan. Eventually the concrete will be disposed of with
39 the rest of the I05-DR reactor under the decommissioning program.
40
41 12. Location of the proposal. Give sufficient information for a person to
42 understand the precise location of your proposed project, including a
43 street address, if any, and section, township, and range, if kno_n. If a
44 proposal would occur over a range of area, provide the range or
45 boundaries of the site(s). Provide a legal description, site plan,
46 vicinity map, and topographic map, if reasonably available. While you
47 should submit any plans required by the agency, you are not r'equired to
48 duplicate maps or detailed plans submitted with any permit applications
49 related to this checklist.
50
51 The I05-DR LSFF is located in the northwest portion of tl,e Hanford Site
52 IO0-D Area approximately 35 miles northwest of the city of Richland. The
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i I05-DR LSFF is connected to the I05-DR Reactor. It is in the W I/2, NW
2 1/4, section T14N, R26E. A location map and site plans are included in
3 the closure plan.
4
5
6 TO BE COMPLETEDBY APPLICANT EVALUATIONSFOR
7 AGENCYUSEONLY
8 B. ENVIRONMENTALELEMENTS
9

10 I. Earth
11
12 a. General description of the site (circle one):
13 Flat, rolling, hilly, steep slopes, mountainous,
14 other .
15
16 Flat.
17
18 b. What is the steepest slope on the site
19 (approximate percent slope)?
20
21 The approximate slope of the land is less than
22 2 percent.
23
24 c. What general types of soils are found on the
25 site? (for example, clay, sandy gravel, peat,
26 muck)? If you Knowthe classification of
27 agricultural soils, specify them and note any
28 prime farml and.
29
30 Soil types consist mainly of eolian and fluvial
31 sands and gravel. More detailed information
32 concerning specific soil classlfications can be
33 found in the Ha_iford Site National EnvTronmental
34 Policy Act (NEPA)Characterization, PNL-6415.
35 Revision 5, December !9e_?. Farming is not
36 permitted on the Hanford Facility.
37
38 d. Are there surface indications or history of
39 unstable soils in the immediate vicinity? If so,
40 describe.
41
42 No.
43
44 e. Describe the purpose, type, and approximate
45 quantities of any filling or grading proposed.
46 Indicate source of fill.
47
48 No filling or grading is required.
49
50 f. Could erosion occur as a result of clearing,
51 construction, or use? If so, generally describe.
52
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1 NO.
2
3 g. About what percent of the site will be covered
4 with impervious surfaces after project
5 construction (for example, asphalt or buildings)?
6
7 Not applicable. No construction would occur.
8
9 h. Proposed measures to reduce or control erosion,

i0 or other impacts to the earth, if any:
11
12 Not applicable. Earth would not be disturbed.
13
14 2. Air
15
16 a. What types of emissions to the air would result
17 from the proposal (i.e., dust, automobile, odors,
18 industrial wood smoke) during construction and
19 when the project is completed? If any, generally
20 describe and give approximate quantities, if
21 known.
22
23 Minor amounts of exhaust would be generated by
24 vehicles used to gain access to the site. Small
25 quantities of dust could be generated by
26 decontamination and sampling activities,
27
28 b. Are there any off-site sources of emissions or
29 odors that may affect your proposal? If so,
30 general I y descri be.
31
32 No,
33
34 c. Proposedmeasuresto reduce or control emissions
35 or other impacts to the air, if any?
36
37 Goodengineering practices would be followed, and
38 actions would comply with onsite procedures
39 designed to protect the environment and worker
40 safety and health.
41
42 3. Water
43
44 a. Surface
45
46 1) Is there any surface water body on or in the
47 immediate vicinity of the site (including
48 year-round and seasonal streams, saltwater,
49 lakes, ponds, wetlands)? If yes, describe
50 type and provide names. If appropriate,
51 state what stream or river it flows into.
52
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i There is no surface water body on or in the
2 immediate vicinity of the i05 DR LSFF.
3 However, the Columbia River is approximately
4 0.75 mile (1.2 kilometer) away. No perennial
5 streams originate within the Columbia
6 Plateau.
7
8 2) Will the project require any work over, in,
9 or adjacent to (within 200 feet) the

10 described waters? If yes, please describe and
11 attach available plans.
12
13 The work would not require any activity in or
14 near the described waters.
15
16 3) Estimate the amount of fill and dredge
17 material that would be placed in or removed
18 from surface water or wetlands and indicate
19 the area of the site that would be affected.
20 Indicate the source of fill material.
21
22 None. There would be no dredging or filling.
23
24 4) Will the proposal require surface water
25 withdrawals or diversions? Give general
26 description, purpose, and approximate
27 quantities if known.
28
29 The water supply for the IO0-D Area is pumped
30 from the Columbia Ri,,/_:_r lhe 105-I)R I SFF
31 (:losure acti./-ILi<:,: _ul,j u,:,e Iri'_l(ir_lii(-:,:int
32 amounts of t:hls _)ver'all t;i t:.hdrawal
33

34 5) Does the proposal lie within a lO0-year
35 floodplain? If so, note location on the site
36 plan.
37
38 The I05-DR LSFF is not within the I00 year
39 floodplain (Hanford Site National
40 Environmental Policy Act (NEPA)
41 Characterization. PNL-6415. Revision 5.
42 December [992 )
43
44 6) Does the proposal involve any discharges of
45 waste materials to surface waters? If so,
46 describe the type of waste and anticipated
47 volume of discharge.
48
49 No.
5O
51 b. Ground
52
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I 1) Will ground water be withdrawn, or will water
2 be discharged to ground water? Give general
3 description, purpose, and approximate
4 quanti ties i f known.
5
6 No groundwater would be withdrawn in support
7 of this project, and water would not be
8 discharged to the aquifer.
9

10 2) Describe waste material that will be
11 discharged into the ground from septic tanks
12 or other sources, if any (for example:
13 Domestic sewage: industrial, containing the
14 following chemicals...; agricultural: etc.).
15 Describe the general size of the system, the
16 number of such systems, the number of houses
17 to be served (if applicable), or the number
18 of animals or humansthe system(s) are
19 expected to serve.
20
21 Sanitary waste from the I05-DR LSFF is
22 discharged to the I05-D Area sanitary trench.
23 Closure of the I05-DR LSFF will not impact
24 the existing sanitary waste sewer system.
25
26 c. Water Run-off (including storm water)
27
28 1) Describe the source of run-off (including
29 storm water) and method of collection and
30 disposal, if any (include quantities, if
3i known). Where will this water flow? Will
32 this water flow into other waters? If so,
33 describe.
34
35 The Hanford Facility receives only 6 to 7
36 inches ,'!r_ _ _. _ _ .._r,t_meter_-'_. _ ,_;f annual
37 precipitatlr, n_ Prec_'_arion_,__ r_ns off th_,_
38 existing buildings and seeps into the soil on
39 and near the buildings This DreciDitation
40 does not reach the groundwater or surface
41 waters
42
43 2) Could waste materlals enter ground or surface
4_ waters? If so, generally describe.
45
46 ,_aste mat:er_._s ,.,CL_I] _Ct e_ter" _]r_t_n,3 it
4" ' * - - -' De.' surface ,,_at_,-t _" ,,,aste maL_,_'a" ".... i) ,', ij L_

48 contained
49
50 d. Proposed measures to reduce or control surface,
51 ground, and run-off water impacts, if any:
52
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1 No surface, ground, or run-off water impacts are
2 expected.
3
4 4. Plants
5
6 a. Checkor circle the types of vegetation found on
7 the site.
8
9 __ deciduous tree" alder, maple, aspen, other

10 __ evergreen tree" fir, cedar, pine, other
11 shrubs
12 X grass
13 __ pasture
14 __ cropor grain
15 __ wet soilplants'cattail,buttercup.
16 bulrush,skunkcabbage,other
17 __ waterplants"waterlily,eelgrass,milfoil,
18 other
19 __ other types of vegetation
20
21 The most commonvegetation community in the IO0-D
22 Area is the sagebrush/cheatgrass or Sandberg's
23 bluegrass. Native vegetation in the immediate
24 vicinity of the I05-DR LSFFhas been eradicated.
25
26 b. What kind and amount of vegetation will be
27 removed or altered?
28
29 No native vegetation alteration would occur.
30
31 c. List threatened or endangeredspecies knownto be
32 on or near the site.
33
34 The I05-DR LSFF is located within a previously
35 disturbed area that has been heavily
36 industrialized since the mid 1940's, and
37 biological survey personnel indicate that no
38 sensitive species occur in the general vicinity.
39
40 d. Proposed landscaping, use of native plants, or
41 other measuresto preserve or enhancevegetation
42 on the site, if any"
43
44 Not applicable
45
46 5. Animals
47
48 a. Indicate (by underlining) any birds and animals
49 which have been observed on or near the site or
50 are knownto be on or near the site"
51
52 birds' hawk, heron, eagle, songbirds,Q
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i other:.......................
2 mammals: deer, bear, elk. beaver.
3 other:...........................
4 fish: bass, salmon,trout, herring, shellfish.
5 other:..............
6
7 Raptors (burrowing owl s, ferrugi nous, redtai I,
8 and Swainson's hawks) are rarely seen in the i00-
9 D Area Area. Small passerines (sparrows,

10 finches) are present in the general vicinity of
11 the I05-DR LSFF. Rabbits and coyotes
12 occasionally are seen in the general area.
13
14 b. List any threatened or endangered species known
15 to be on or near the site.
16
17 Two federal and state I i sted threatened or
18 endangered species have been identified on the
19 Hanford Site along the Columbia River; the bald
20 eagle and peregrine falcon. In addition, the
21 state listed white pelican, sandhill crane, and
22 ferruginous hawk also occur on or migrate through
23 the Hanford Site. Of these five species, none is
24 likely to use the shrub-steppe habitat of the
25 i00- D Area.
26
27 c. Is the site part of a migration route? If so,
28 explain.
29
30 The Hanford Site is a part of the broad Pacifi(
31 Fl yway.
32
33 d. Proposed measures to preserve or enhance
34 wildlife, if any:
35
36 This project contains no specific medsures to
37 preserve or enhance wildlife.
38
39 6. Energy and Natural Resources
40
41 a. What kinds of energy (electric, natural gas, oil,
42 wood stove, solar) will be used to meet the
43 completed project's energy needs? Describe
44 whether it will be used for heating,
45 manufacturing, etc.
46
47 Electricity is used at the ,05-DR LSFF For
48 heating, lighting, and other power needs.
49
50 b. Would your project affect the potential use of
51 solar energy by adjacent properties? If so,
52 general ly describe.
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I No.
2
3 c. What kinds of energy conservation features are
4 included in the plans of this proposal? List
5 other proposed measures to reduce or control
6 energy impacts, if any:
7
8 Energy consumption is not anticipated to be
9 significant, and energy conservation features are

i0 not easily applicable to the I05-DR LSFF closure.
11
12 7. Environmental Health
13
14 a. Are there any envi ronmental health hazards,
15 including exposure to toxic chemicals, risk of
16 fire and explosion, spill, or hazardous waste,
17 that could occur as a result of this proposal?
18 If so, describe.
19
20 Possible environmental health hazards to workers
21 could arise from activities at the I05-DR LSFF.
22 The hazard could come from exposure to dangerous.
23 radioactive, and/or mixed waste. Stringent
24 administrative controls and engineered barriers
25 are employed to minimize the probability of even
26 a minor incident and/or accident. A chemical
27 spill, release, fire. or explosion could occur
28 only as a result of a simultaneous breakdown in
29 multiple barriers or a catastrophic natural
30 forces event.
31
32 1) Describe special emergency services that
33 might be required.
34
35 Hanford Site security, fire response, and
36 ambulance services are on call at all times
37 in the event of an onsite emergency. Hanford
38 Site emergency services personnel are
39 specially trained to manage a variety of
40 circumstances involving chemical and/or
41 radioactive constituents and situations.
42
43 2) Proposed measures to reduce or control
44 environmental health hazards, if any:
15
46 All personnel are trained to follow proper
47 procedures during tile storaqe and treatment
48 operations to minimize potential exposure.
49 [he 105-DR LSFF has systems for ventilation,
50 fire protection, and alarm capability.
51
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1 Chemical safety hazards would be mitigated by
2 preventing direct contact with the residual
3 chemical constituents. Protective clothing,
4 appropriate training, and respiratory
5 protection would be used by onsite personnel
6 as necessary.
7
8 b. Noise
9

10 I) What type of noise exists in the area which
±1 may affect your project (for example:
12 traffic, equipment, operation, other)?
13
14 Equipment noise in the vicinity, it is not
15 expected to affect personnel at the 105-DR
16 LSFF.
17
18 2) What types and levels of noise would be
19 created by or associated with the project on
20 a short-term or a long-term basis (for
21 example: traffic, construction, operation,
22 other)? Indicate what hours noise would come
23 from the site.
24
25 Noise from someoperations (e.g., sand-
26 bl asti ng) i s expected.
27
28 3) Proposedmeasuresto reduce or control noise
29 impacts, if any:
30
31 If Occupational Safety and Health
32 Administration neise standards are exceeded,
33 appropriate measuresto protect workers would
34 be employed.
35
36 8. Land and Shoreline Use
37
38 a. What is the current use of the site and adjacent
39 properties?
40
41 The Hanford Site houses reactors, chemical
42 separation systems, waste managementfacilities,
43 and related facilities that have been used for
44 the production of special nuclear materials.
45 Other scientific and engineering programs are
46 also carried out. Lands north and east of the
47 Columbia River are public lands, including river
48 lands, and wildlife preserves or are used for
49 farming. Somelands contiguous to or surrounded
50 by the Hanford Site are ownedby the Bonneville
51 Power Administration, or leased to the Washington
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1 Public Power Supply System, or are ownedby or
2 leased to the state of Washington.
3
4 b. Has the site been used for agriculture? If so,
5 describe.
6
7 No portion of the IO0-D Area Area has been used
8 for agricultural purposes since 1943, if ever.
9

10 c. Describe any structures on the site.
11
12 The facility consists of three fire rooms, a
13 Sodium Handling Room, the Supply fan room, the
]4 gravel scrubber, and the office space directly
15 connected to the 105-DRReactor.
16
17
18 d. Will any structures be demolished? If so, what?
19
20 No.
21
22 e. What is the current zoning classification of the
23 site?
24
25 The Hanford Site is zoned as an Unclassified Use
26 (U) district by Benton County.
27
28 f. What is tlle current comprehensiveplan
29 designation of the site?
30
31 The 1985 Benton County ComprehensiveLand Use
32 Plan designates the Hanford Site as the "Hanford
33 Reservation" Under this designation, land on
34 the Hanford Site may be used for "activities
35 nuclear in nature". Nonnuclear activities are
36 authorized "if and when DOEapproval for such
37 activities is obtained"
38
39 g. If applicable, what is the current shoreline
40 master program designation of the site?
41
42 Does not apply.
43
44 h. Has any part of the site been classified as an
45 "environmentally sensitive" area? If so,
46 specify.
47
48 The entire Hanford Site was designated a National
49 Environmental Research Park in 1977, for use as
50 an outdoor laboratory for ecological research.
51 However, the IO0-D Area is fenced and is a
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.1 previously disturbed industrial area with little
2 or no environmental significance.
3
4 i. Approximately howmanypeople would reside or
5 work in the completed project?
6
7 Approximately 10 people would work at the 105-DR
8 LSFFclosure.
9

10 j. Approximately howmanypeople would the completed
11 project displace?
12
13 None.
14
15 k. Proposedmeasuresto avoid or reduce displacement
16 impacts, i f any:
17
18 Does not apply.
19
20 I. Proposedmeasuresto ensure the proposal is
21 compatible with existing and projected land uses
22 and plans, if any:
23
24 Does not apply.
25
26 9. Housing
27
28 a. Approximately howmanyunits would be provided,
29 if any? Indicate whether high, middle, or low-
30 income housing.
31
32 None.
33
34 b. Approximately howmanyunits, if any, would be
35 eliminated? Indicate whether high, middle, or
36 low- income housing.
37
38 None.
39
40 c. Proposedmeasuresto reduce or control housing
41 impacts, if any:
42
43 None.
44
45 10. Aesthetics
46
47 a. What is the tallest height of any proposed
48 structure(s), not including antennas; what is the
49 principal exterior building material(s) proposed?
50
51 No construction would take place.
52
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I b. What views in the immediate vicinity would be
2 altered or obstructed?
3
4 None.
5
6 c. Proposedmeasuresto reduce or control aesthetic
7 impacts,if any:
8
9 None.

10
11 11. Light and Glare
12
13 a. What type of light or glare will the proposal
14 produce? What time of day would it mainly occur?
15
16 Not applicable.
17
18 b. Could light or glare from the finished project be
19 a safety hazard or interfere with views?
20
21 No.
22
23 c. What existing off-site sources of light or glare
24 may affect your proposal?
25
26 None.
27
28 d. Proposedmeasuresto reduce or control light and
29 glare impacts, if any:
30
31 None.
32
33 12. Recreation
34
35 a. What designated and informal recreational
36 opportunities are in the immediate vicinity?
37
38 None.
39
40 b. Would the proposed project displace any existing
41 recreational uses? If so, describe.
42
43 No.
44
45 c. Proposedmeasuresto reduce or control impacts on
46 recreation, including recreation opportunities to
47 be provided by the project or applicant, if any?
48
49 None.
50
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1 13. Historic and Cultural Preservation
2
3 a. Are there any places or objects listed on, or
4 proposed for, national, state, or local
5 preservation registers known to be on or next to
6 the site? If so, generally describe.
7
8 The White Bluffs road is considered eligible for
9 the National Register of Historic Places. This

10 road is about 5 miles (8 kilometers) from the
11 105-DR LSFF. Additional information concerning
12 Hanford Site cultural resources can be found in
13 Hanford Site National Environmental Policy Act
14 (NEPA) Characterization, PNL-6415, Revision 5,
15 December 1992.
16
17 b. Generally describe any landmarks or evidence of
18 historic, archaeological, scientific, or cultural
19 importance known to be on or next to the site.
20
21 There are no known landmarks or evidence of
22 historic, archaeological, scientific, or cultural
23 importance at the I05-DR LSFF.
24
25 c. Proposed measures to reduce or control impacts,
26 if any:
27
28 Where appropriate, a cultural resource review
29 would provide the vehicle for necessary approvals
30 required under the National Historic Preservation
31 Act of 1966.
32
33 14. Transportation
34
35 a. Identify public streets and highways serving the
36 site, and describe proposed access to the
37 existing street system. Showon site plans, if
38 any.
39
40 Not applicable to the proposed project.
41
42 b. Is site currently served by public transit? If
43 not, what is the approximate distance to the
44 nearest transit stop?
45
46 The I05-DR LSFF is not accessible to the public
47 and is not served by public transit.
48
49 c. Howmany parking spaces would the completed
50 project have? How many would the project
51 eliminate?
52
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1 Not applicable to the proposed project.
2
3 d. Will the proposal require any newroads or
4 streets, or improvementsto existing roads or
5 streets, not including driveways? If so,
6 generally describe (indicate whether public or
7 private).
8
9 No.

10
11 e. Will the project use (or occur in the immediate
12 vicinity of) water, rail. or air transportation?
13 If so, generally describe.
14
15 No.
16
17 f. Howmanyvehicular trips per day would be
18 generated by the completed project? If known,
19 indicate when peak volumeswould occur.
20
21 Traffic and parking would not change from
22 existing traffic patterns.
23
24 g. Proposedmeasuresto reduce or control
25 transportation impacts, if any:
26
27 Not necessary,
28
29 15. Public Services
30
31 a. Would the project result in an increased need for
32 public services (for example: fire protection,
33 police protection, health care, schools, other)?
34 If so, generally describe.
35
36 Not applicable to the proposed project,
37
38 b. Proposedmeasuresto reduce or control direct
39 impacts on public services, if any:
40
41 Not applicable to the proposed project.
42
43 16. Utilities
44
45 a. Circle utilities currently available at the site:
46 electricity, natural gas, water, refuse service,
47 telephone, sanitary sewer, septic system, other:
48
49 Electricity. potable water, steam refuse
50 service, telephone, and a septic system are
51 available in the IO0-D Area
52
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1 b. Describe the utilities that are proposed for the
2 project, the utility providing the service, and
3 the general construction activities on the site
4 or in the immediate vicinity which might be
5 needed.
6
7 No new uti I iti es proposed. No constructi on.
8
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i SIGNATURES
2
3 The above answers are true and complete to the best of my knowledge. We
4 understand that the lead agency is relying on them to makeits decision.
5
6
7

9 _i
10 _es E. Rasmussen,Acting Program Manager _te
11 Office of Environmental Assurance,
12 Permits, and Policy
13 U.S. Department of Energy
]4 Richland Operations Office
15 Richland, Washington
16 (509) 376-2247
17
18
19

21 R.E. Lerch, Deputy Director DaLe
22 ResLoration and Remediation
23 Westinghouse Hanferd Company
24 Richland. Washlngtor,
25 (509) 376-5_6
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1 lOS-DRLARGESODIUNFIRE FACILITYCLOSUREPLAN
2
3
4 FOREWORD
5
6
7 The Hanford Site is ownedby the U.S. Governmentand operated by the
8 U.S. Department of Energy, Richland Operations Office. The Hanford Site
9 producesand managesdangerouswaste and mixed waste (containing both

10 radioactive and dangerouscomponents). The dangerouswaste is regulated in
11 accordancewith the Resource Conservation and Recovery Act of 1976 and the
12 State of Washington Hazardous Haste NanagementAct of 1976 (as administered
13 through the WashingtonState Departmentof EcologyDangerous Haste
14 Regulations, WashingtonAdministrative Code 173-303). The radioactive
15 componentof mixed waste is interpreted by the U.S. Department of Energy to be
16 regulated under the Atomic Energy Act of 1954; the nonradioactive dangerous
17 componentof mixed waste is Interpreted to be regulated under the Resource
18 Conservation and Recovery Act and WashingtonAdministrative Code 173-303.
19
20 For purposesof the Resource Conservation and Recovery Act and the
21 WashingtonSLate Departmentof Ecology DangerousWaste Regulations, the
22 Hanford Site is considered to be a single facility. The single dangerous
23 waste permit identification numberissued to the Hanford Facility by the
24 U.S. Environmental Protection Agencyand the WashingtonSLate Department of

Ecology is U.S. Environmental Protection Agency/StaLe Identification
)6 NumberWA7890008967. This Identification numberencompassesover
27 60 treatment, storage, and/or disposal units within the Hanford Facility.
28
29 WestinghouseHanford Companyis a major contractor to the U.S. Department
30 of Energy, Rtchland Operations Office and serves as co-operator of the
31 105-DRLarge SodiumFire Facility, the unit addressed in this closure plan.
32
33 WestinghouseHanfocd Companyis identified in the closure plan as a
34 'co-operator'and signsin that capacity. Any identificationof Westinghouse
35 HanfordCompanyas an 'operator'elsewherein thisclosureplan is not meant
36 to conflictwith WestinghouseHanfordCompany'sdesignationas a co-operator
37 but ratheris basedon WestinghouseHanfordCompany'scontractualstatus
38 (i.e.,as an operationsand engineeringcontractor)for the U.S. Departmentof
39 Energy.
40
41 The ]05-DR Large SodiumFire Facility Closure Plan consists of a Part A
42 Permit Application (Revision 2) and a closure plan. The closure plan consists
43 of nine chapters and five appendices.
44
45 This submittalcontainsinformationcurrentas of May 28, 1993.
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1 ACRONYMSANDABBREVIATIONS
2
3
4 DOE U.S. Department of Energy
5 DOE-RL U.S. Department of Energy-RichlandOperationsOffice
6 DW dangerous waste
7
8 Ecology Washington State Department of Ecology
9 EHW extremely hazardous waste
I0 Eli EnvironmentalInvestigationsInstructions
11 EIS Environmental Impact Statement
12 EPA U.S. EnvironmentalProtectionAgency
13
14 FY fiscal year
]5
16 HErA High-EfficiencyParticulateAir (Filter)
17
18 LD lethal dose
19 LM_BR liquid metal fast breeder reactor
20 LOQ limit of quantitation
21 LSFF Large Sodium Fire Facility
22
23 MSDS Material Safety Data Sheet
24

,25 QA/QC quality assurance/qualitycontrol
26 QAPI Quality Assurance Program Index
27 QAPP Quality Assurance Project Plan
28 QI Quality Instructions
29 QR Quality Requirements
30
31 RCRA Resource Conservationand Recovery Act of 1976
32 RCRA/CERCLA Resource Conservationand Recovery ActComprehensive
33 EnvironmentalResponse Compensationand LiabilityAct
34 RI/FS remedial investigation/feasibilitystudy
35 RFI/CMS RCRA Facility investigation/CorrectiveMeasures Study
3G ROD Record of Decision
37 RPD relative percent difference
38
39 TAL target analyte list
40 TCLP Toxicity CharacteristicLeaching Procedure
4i Tri-Party
42 Agreement Hanford Federal Facility Agreement and Consent Order
43 TSD treatment, storage,and/or disposal
44

45 WAC WashingtonAdministrativeCode
46 Westinghouse
47 Hanford WestinghouseHanford Company
48

vii
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I 6LOSSARY
2
3

4 Accuracy: For the purposes of closure activities,accuracy is interpretedas
5 the measure of the bias in a system. Analytical accuracy is normally assessed
6 throughthe evaluationof matrix spiked samples and reference samples.
7
8 Aqdi_: For the purposes of closure activities,audits are considered to be
g systematicchecks to verify the quality of operationof one or more elements
10 of the total measurement system. In this sense, auditsmay be of two types:
11 (I) performanceaudits, in which quantitativedata are independentlyobtained
12 for comparisonwith data routinelyobtained in a measurementsystem, or
13 (2) system audits, involvinga qualitativeonsite evaluation of laboratories
14 or other organizationalelementsof the measurementsystem for compliance with
15 establishedquality assuranceprogram and procedurerequirements. For
16 environmentalinvestigationsat the HartfordSite, performanceaudit
17 requirementsare fulfilledby periodic submittalof blind samples to the
18 primarylaboratory,or the analysis of split samples by an independent
19 laboratory. System audit requirementsare implementedthrough the use of
20 standard surveillanceprocedures.
21
22 Blind Sample: A blind sample refers to any type of sample routed to the
23 primary laboratory for purposesof auditing performancerelative to a
24 particularsample matrix and analyticalmethod. Blind samples are not
25 specificallyidentifiedas such to the laboratory;they may be made from
26 traceablestandards, or may consist of sample material spikedwith a known
27 concentrationof a known compound. See the glossary entry for audit above.
28
29 Comparability: For the purposesof closure activities,comparability is an
30 expressionof the relative confidencewith which one data set may be compared
31 with another.
32

33 Completeness: For the purposesof closure activities,completenessmay be
34 interpretedas a qualitativeparameterexpressingthe percentageof
35 measurementsjudged to be valid.
36
37 Deviation" For the purposeof closure activities,deviationrefers to a
38 planneddeparture from establishedcriteria that may be required as a result
39 of unforeseen field situationsor that may be required to correct ambiguities
40 in procedures that may arise in practicalapplications.
41

42 E_uipmentBlanks" Equipmentblanks consist of pure deionized,distilled water
43 washed through decontaminatedsampling equipmentand placed in containers
44 identicalto those used for actual field samples; they are used to verify the
45 adequacyof sampling equipmentdecontaminationprocedures,and are normally
46 collectedat the same frequencyas field duplicatesamples.
47

48 Facility" Dependenton context,the term 'facility',as used in this permit
49 applicationportion, could refer to:
50

51 • The Hanford Facility.(refer to definition)
52

viii
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I • Building nomenclaturecommonly used at the Hanford Facility In
2 this context, the term 'facility'remains as part of the title for
3 various TSD units (e.g.,616 NonradioactiveDangerousWaste Storage
4 Facility,Grout Treatment Facility).
5
6 Field Blanks: Field blanks consist of pure deionized,distilledwater,
7 transferredto a sample containerat the site and preservedwith the reagent
8 specified for the analytes of interest;they are used to check for possible
g contaminationoriginatingwith the reagent or the samplingenvironment,and
10 are normally collectedat the same frequencyas field duplicate samples.
11
12 Fie.)dDuplicateSample: Field duplicatesamples are samples retrieved from
13 the same sampling location using the same equipmentand sampling technique,
14 placed in separate identicallyprepared and preservedcontainers,and analyzed
15 independently. Field duplicatesamples are generallyused to verify the
16 repeatabilityor reproducibilityof analyticaldata, and are normally analyzed
17 with each analyticalbatch or every 20 samples,whichever is greater.
18
19 Hanford FacilitY: A single RCRA facility identifiedby the EPA/State
20 IdentificationNumber WA7890008967that consists of over 60 TSD units
21 conductingdangerouswaste managementactivities. These TSD units are
22 included in the Hanford FacilityDangerousWaste Part A Permit Application
23 (DOE-RL1988b). The Hanford Facilityconsists of the contiguous portion of
24 the Hanford Site that contains these TSD units and, for the purposes of RCRA,

is owned by the U.S. Governmentand operated by the U.S. Department of Energy,
RichlandOperations Office (excludinglands north and east of the Columbia

27 River, river islands, lands owned or used by the BonnevillePower
28 Administration,lands leased to the Washington Public Power Supply System, and
29 lands owned by or leased to the state of Washington). The physical
30 descriptionof the property (includingstructures,appurtenances,and
31 improvements)is set forth in Appendix 2A. The legal descriptionof the
32 Hanford Facility is set forth in Appendix 2B.
33
34 Matrix Spiked Samples" Matrix spiked samples are a type of laboratoryquality
35 control sample; they are prepared by splittinga sample received from the
36 field into two homogenousaliquots (i.e., replicatesamples),and adding a
37 known quantity of a representativeanalyteof interestto one aliquot in order
38 to calculatepercentage of recovery.
39
40 Nonconformance- A nonconformanceis a deficiency in characteristic,
41 documentation,or procedure that rendersthe qualityof material, equipment,
42 services,or activities unacceptableor indeterminate. When the deficiency is
43 of a minor nature, does not effect a permanentor significantchange in
44 quality if it is not corrected, and can be brought into conformancewith
45 immediatecorrective action, it shall not be categorizedas a nonconformance.
46 However, if the nature of the condition is such that it cannot be immediately
47 and satisfactorilycorrected, it shall be documented in compliancewith
48 approved procedures and brought to the attentionof management for disposition
49 and appropriatecorrective action.

ix
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I Precision: Precision is a measure of the repeatabilityor reproducibilityof
2 specific measurementsunder a given set of conditions. Specifically,it is a
3 quantitativemeasure of the variabilityof a group of measurementscompared to
4 their average value. Precision is normally expressed in terms of standard
5 deviation, but may also be expressedas the coefficientof variation (i.e.,
6 relative standarddeviation) and range (i.e.,maximum value minus minimum
7 value). Precisionis assessed by means of duplicate/replicatesample
8 analysis.
9
10 Ouality Assurance: For the purposes of closure activities,QA refers to the
11 total integratedquality planning, qualitycontrol, quality assessment,and
12 corrective action activitiesthat collectivelyensure that the data from
13 monitoring and analysis meets all end user requirementsand/or the intended
14 end use of the data.
15
16 Quality AssurancQ project Plan: The QAPP is an orderly assembly of management
17 policies,project objectives,methods, and proceduresthat defines how data of
18 known quality will be produced for a particular project.
19
20 Ouality Control: For the purposes of closure activities,QC refers to the
21 routine applicationof proceduresand defined methods to the performanceof
22 sampling,measurement,and analyticalprocesses.
23
24 ReferenceSamples: Reference samples are a type of laboratoryquality control
25 sample prepared from an independent,traceablestandard at a concentration
26 other than that used for analyticalequipmentcalibration,but within the
27 calibrationrange. Such reference samplesare required for every analytical
28 batch or every 20 samples,whichever is greater.
29
30 ReplicateSample: Replicatesamples are two aliquots removed from the same
31 sample container in the laboratory and analyzed independently.
32
33 Representativeness" For the purposes of closure activities,
34 representativenessmay be interpretedas the degree to which data accurately
35 and preciselyrepresent a characteristicof a populationparameter, variations
36 at a sampling point, or an environmentalcondition. Representativenessis a
37 qualitativeparameterwhich is most concernedwith the proper design of a
38 sampling program.
39
40 Split Sample: A split sample is produced throughhomogenizinga field sample
41 and separatingthe sample material into two equal aliquots. Field split
42 samples are usually routed to separate laboratoriesfor independentanalysis,
43 generally for purposes of auditing the performanceof the primary laboratory
44 relative to a particularsample matrix and analyticalmethod. See the
45 glossary entry for audit above. In the laboratory,samples are generally
46 split to create matrix spiked samples; see the glossary entry above.
47

48 Validation" For the purposes of closure activities,validationrefers to a
49 systematicprocess of reviewinga body of data against a set of criteria to
50 provide assurancethat the data are acceptablefor their intended use.
51 Validationmethods may includereview of verificationactivities,editing,
52 screening,cross-checking,or technicalreview.

X
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I Verification:For the purposesof closureactivities,verificationrefersto
2 the processof determiningwhetherprocedures,processes,data,or
3 documentationconformto specifiedrequirements.Verificationactivitiesmay
4 includeinspections,audits,surveillances,or technicalreview.
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The 105-DRLarge SodiumFireFacilityIs a researchlaboratorylocatedin the I05_-DR
buildingIn the lO0-OArea of the HanfordSite, The facilityIs used to conduct
experiments for studying the behavior of molten alkali metals and alkali metal fires. Ihi
faciltty ts also used for the treatment of alkali metal danqerous wastes. Treatment
consists of heating the waste to the point of oxidation. Up to lO0 liters per day of
dangerous wastes can be treated.in the faciltty in a system equtpped with an off-gas syste
The lOS-DR facility is also u,sedto store up to 20,000 liters of dangerous wastes.
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;he InS-OR Large Sodium Ftre Factllty is used for the treatment and storage of ilkalt
metal wastes. These wastes consists of sodium, lithium, and sodium-potassium alloy.
Approxtmateiy 20,000 kilograms are manaqedat this facility each year. These wastes are
not, radioactive.
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1 1.0 INTRODUCTION
2
3 "

4 The Hanford Site, located northwestof the city of Richland,Washington,
5 houses reactors,chemical-separationsystems,and related facilitiesused for
6 the productionof specialnuclear materials,and activitiesassociatedwith
7 nuclear energy development. The I05-DR Large Sodium Fire Facility (LSFF),
8 which was in operationfrom about 1972 to 1986, was a research laboratory that
9 occupied the former ventilation supplyroom on the southwest side of the
10 I05-DR Reactor facility. The LSFF was establishedto provide a means of
11 investigatingfire and safety aspects associatedwith large sodium or other
12 metal alkali fires in the liquid metal fast breeder reactor (LMFBR)
13 facilities. The I05-DR Reactor facilitywas designed and built in the 1950's
14 and is located in the IO0-D Area of the Hanford Site. The building housed the
15 lOS-DR defense reactor,which was shut down in 1964.
16
17 The LSFF was initiallyused only for engineering-scalealkali metal
18 reaction studies. In addition,the Fusion Safety SupportStudies program
19 sponsored intermediate-sizesafety reaction tests in the LSFF with lithium and
20 lithium lead compounds. The facilityhas also been used to store and treat
21 alkali metal waste, therefore the LSFF is subject to the regulatory
22 requirementsfor the storage and treatmentof dangerouswaste. Closure will
23 be conducted pursuant to the requirementsof the WashingtonAdministrative
24 Code (WAC) 173-303-610.
5

This closure plan presents a descriptionof the facility,the history of
27 waste managed, and the proceduresthat will be followed to close the LSFF as
28 an Alkali Metal Treatment Facility. No future use of the LSFF is expected.
29 The LSFF is locatedwithin the tOO-DR-2 (source)and IO0-HR-3 (groundwater)
30 operable units as designated in the HanfordFederal FacilityAgreement and
31 Consent Order (Ecologyet al. 1992) referredto as the Tri-PartyAgreement.
32 These operable units will be addressedthrough the Resource Conservationand
33 Recovery Act of 1976 (RCRA) facility investigation/correctivemeasures study
34 (RFI/CMS)process. The tOO-DR-2operable unit is expected to begin
35 Geophysicalwork in fiscal year (FY) 1993; characterizationwork at
36 IO0-HR-3began in FY 1991 and is expected to continue through FY 1993.
37
38 Consistentwith the Tri-PartyAgreement (Ecologyet al. 1992, p. 6-4),
3g once any dangerouswaste associatedwith the LSFF is removed, the entire
40 reactorwill remain for future decontaminationand decommissioningas
41 discussed in the Decommissioningof Eight Surplus ProductionReactors at the
42 Hanford Site, Richland,Washington, EnvironmentalImpact Statement (EIS)
43 (DOE 1992, pp 1.7 through 1.13).
44

45 Any remedial action with respectto contaminantseither not associated
46 with the LSFF or associatedwith the LSFF but not cleaned to action levels
47 under this closureplan will be deferred to the reactor decommissioningEIS
48 record of decision (ROD) or the RFI/CMS process.
49
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I 1.1 PERMITTING HISTORY
2
3 As a result of storage and treatmentof dangerouswaste, RCRA Part A and
4 Part B (AlkaliMetal Treatment and Storage Facilities)permit applications
5 were submittedto the Washington State Department of Ecology (Ecology)in
6 November 1985. Revision 2 of the Part A permit applicationwas submittedin
7 November 1987. The Part A permit applicationwas submitted under the single
8 DangerousWaste Permit IdentificationNumber,WA7890008967,issued to the
9 Hanford Facility by the U.S. EnvironmentalProtectionAgency (EPA) and
10 Ecology. The Part A permit applicationdesignates the LSFF as a thermal
I] treatmentfacility, subject to RCRA regulationsfor treatment, storage, and/or
12 disposal (TSD) units. This initialclosure plan is being submittedto provide
13 site characterizationinformationand a closure strategy for the LSFF.
14
15
16 1.2 105-DR LARGESODIUMFIRE FACILITY CLOSUREPLANCONTENTS
17
18 The LSFF closure plan consists of nine chapters.
19
20 • Introduction(Chapter1.0)
21 ° Facility Description (Chapter2.0)
22 • Process Information(Chapter3.0)
23 • Waste Characteristics(Chapter4.0)
24 • GroundwaterMonitoring (Chapter5.0)
25 • Closure PerformanceStandards (Chapter6.0)
26 ° Closure Activities (Chapter7.0)
27 ° PostclosurePlan (Chapter8.0)
28 • References (Chapter9.0)
29
30 A brief descriptionof each chapter is provided in the following
31 sections.
32
33

34 1.2.1 Facility Description(Chapter 2.0)
35

36 This chapter provides a brief descriptionof the Hanford Site and the
37 location and descriptionof the LSFF. Informationon Hanford Site security
38 also is provided.
39
40

41 1.2.2 Process Information(Chapter3.0)
42

43 This chapter describes how the LSFF processedmaterial and explains the
44 overall waste treatmentsystem.
45
46

47 1.2.3 Waste Characteristics(Chapter4.0)
48

49 This chapter discusses the waste inventoryand the characteristicsof the
50 waste that was treated at the LSFF.
51
52
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1 1.2.4 Groundwater Ronttortng (Chapter 5.0)
2
3 Thts chapter Indicates groundwater wtl] not be tncluded In thts closure
4 plan.
5
6
7 1.2.5 Closure Performance Standards (Chapter 6.0)
8
9 This chapter discusses the closure strategy, performance standards for

10 protection of health and the environment, and closure activities.
11
12
13 1.2.6 Closure Activities (Chapter 7.0)
14
15 This chapter discusses sampling and analysis activities for closure.
16 A closure schedule and a certification are included.
17
18
19 1.2.7 Postclosure Plan (Chapter 8.0)
20
21 This chapter outlines provisions for postclosure care if required.
22
23
24 1.2.8 References (Chapter 9.0)
_5
!6 References used throughout this closure plan are listed in this chapter.
27 All references listed here, which are not available from other sources, will
28 be made available for review, upon request, to any regulatory agency or public
29 commentor. References can be obtained by contacting the following.
30
31 AdministrativeRecords Specialist
32 Public Access Room H6-08

33 WestinghouseHanford Company
34 P.O. Box 1970
35 Richland,Washington 99352
36

I-3
930617.0915



DOE/RL-gO-25,Rev, 1
06/28/93

1
2
3
4
5 Thts page Intentionally left blank.

1-4
930617.0915



DOE/RL-90-25, Rev. i
06/28/93

1 CONTENTS
2
3
4 2.0 FACILITYDESCRIPTION........................ 2-1
5
6 2.1 GENERALHANFORDSITE DESCRIPTION............... 2-1
7
8 2.2 FACILITYDESCRIPTIONANDOPERATIONS.............. 2-1
9

10 2.3 SECURITYINFORI_TION ................... 2-4
II 2.3.1 24-HourSurveillanceSystem'..- . .......... 2-4
12 2.3.2 Barrier and Meansto Control Entry ........... 2-4
13
14
15
16 FIGURES
17
18
19 2-1. The Hanford Site Reactor Facilities ................ F2-1
20 2-2. The 100-0 Area oF the Hanford Site . .............. F2-2
21 2-3. A Schematic oF 105-DRReactor Building Including'the
22 Large SodiumFire Facility .......... F2-3
23 2-4. A Schematic of the Overall Large Sod;umFire F;c;l;ty
24 Exhaust System ............ ...... F2-4

5 2-5. A Schematic of the 1171DRFiiter Building Exhaust System ..... F2-5

2-t
930603.1303



DOE/RL-90-2S,Rev. i
06128193

1
2
3
4
5 Thts page intentionally left blank.

2-tt
930603,,1303



DOE/RL-90-25, Rev. I
06/28/93

1 2.0 FACILITY DESCRIPTION
2
3
4 2.1 GENERALHANFORDSITE DESCRIPTION
5
6 in early 1943, the U.S. Army Corps of Engineers selected the Hanford Stte
7 :.s the iocatton for reactor and chemical-separation facilities for the
8 production and purification of plutonium The Hanford Stte (Figure 2-1) Is a
9 560-square mtles tract of semtartd land that ts ownedby the U.S. Government

10 and operated by the U.S. Oepartment of Energy (DOE).
11
12
13 2.2 FACILITY DESCRIPTIONANDOPERATIONS
14
15 The lOS-DR Reactor factllty was destgned and butlt tn the 1950's and ts
16 located tn the 100-0 Area of the Hanford Stte, as shown tn Ftgures 2-1 and
17 2-2. A schematic of the 105-0R Reactor bu1141ng (Including the LSFF) ts shown
18 tn Ftgure 2-3. The 105-0R Reactor but!dtng ts a nonatrttght Industrial
19 structure butlt of reinforced concrete tn the lower porttons and concrete
20 block tn the upper portions. The roof ts constr_Jcted of reinforced concrete
21 or precast concrete roof ttle, depending on the spectftc roof area. The LSFF
22 occuptes the former supply fan room of the reactor, and covers approximately
23 15,000 square feet (1,400 square meters) of floor space.
24
5 Alkalt metal tests were conducted tn three different rooms: the large
6 ftre room, the small ftre room, and the exhaust fan room (Ftgure 2-3). Each

27 room ts 20.5 feet (6.2 meters) wide, 27 feet (8.2 meters) long, and 21 feet
28 (6.4 meters) htgh. The large ftre room houses the Large Test Cell, whtch ts a
29 steel cubtc]e 3,743 square feet (106 square meters) tn area. There are two
30 lO-tnch (2S-centimeter) square, 1/4-tnch (0.6-centimeter) thtck Pyrex glass
31 observation wtndows located tn the large fire room doors. These wtndows are
32 protected by the use of safely glass.
33
34 The small fire room contains one steel cylindrical pressure vessel wtth a
35 dished top. This vessel has a volume of approximately 498 square feet
36 (14 square meters), and is pressure rated at 138 pounds per square inch
37 (9.70 kilograms per square centimeters), absolute. Both the Large Test Cell
38 and the pressure vessel in the small fire room could be purged with nitrogen
39 or argon to maintain a controlled atmosphere.
40
41 In the exhaust fan room, alkali metal reactions were conducted at
42 atmospheric pressure. Waste alkali metals from various sources, including
43 residuals from tests, failed equipment and drum heals, were reacted tn the
44 exhaust fan room. The burn pans and equipment were cleaned periodically,
45 using water as the cleaning solution. The rtnsate from cleaning was collected
46 in the sump. The ltquid effluent from the cleantng operations was drained to
47 the sump, which is a 22-inch (56-centimeter) deep catch basin with an 18 inch
48 by 18 inch (46 centimeter by 46 centimeter) opening fed by a trough 10 feel
49 (3 meters) long, 7 inches (18 centimeters) deep, and 9 inches (23 centimeters)

¢;

50 Pyrex is a trademark of Corning Glass Works.
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1 wide (see lower right portion of AppendixD, Figure D-2). During untt
2 operations, a sumppumpwas placed in the sumpand the washwater was pumped
3 through a hose tnto the sloped tunnel area that dratns dtrectly to the seal
4 pit. The pH of the rtnsate was monitored and neutralized to a pH of less than
5 12.5 before it was discharged to the 116-0R-8 Crtb (Figure 2-3). The
6 collected 11qutd was neutralized wtth acetic actd in the 1970's; in the 1980's
7 the pH of the ltqutd rarely, tf ever, exceeded 12 and, therefore,
8 neutralization was usually not necessary.
g

10 Adjacent to the large fire roomts the sodiumhandltng room that serviced
11 the large fire roomwith a 3,400-1tier (900-gallon) Type-304 stainless-steel
12 sodiumbatch tank and drummelters. The tank was resupplted from sodiumdrums
13 that were heated to liquify the sodium, which was then discharged into the j
14 batch tank with inert gas. Other rooms provtded space for office work and
15 storage of nondangerousmater|al. Storage areas contained prtmert]y new
16 materials including stainless steel tubing, small-diameter piping madeof
17 stainless and carbon steel, electrical supplies (wiring, extension cords,
18 heaters, etc.), newprocess equipment, fans, blowers, metal sheeting, new
19 light bulbs, ltghttng equipment, portable lights, newcontainers, various fire
20 extinguishing materials, lubricating grease, and lubricating oil. The office
21 area contained only papers, operating records, a few tools, and somesmall
22 portable monitoring instruments.
23
24 The LSFFwas equippedwith an offgas treatment system that served the
25 test vessels and the exhaust fan room. The overall exhaust system is shownin
26 Figure 2-3. The exhaust route travels from the lower tunnel through the upper
27 tunnel to undergroundconcrete tunnels via a lO-tnch (25-centimeter) duct with
28 a lO,O00-cubic feet per minute blower and test filters. Steel barricades at
29 the north end of the tunnels block ;Jr flow to and from the reactor. The
30 system consists of a lO0,O00-cubtc feet (2,800 cubic meters) per minute
31 capacity filter building, a gravel bed exhaust scrubber (120-gallon per
32 minute),high-efflciencyparticulateair (HEPA)filters,and a 200-foot
33 (60-meter)stack{g-foot,6-inch(2.7-meter)internaldiameter]locatednext
34 to the lOS-DRBuilding(Figures2-3 through2-S). Test room ventilationrates
35 were 0 to lO,O00-cubicfeet (280-cubicmeters)per minute. Only the submerged
36 gravelbed exhaustscrubberand the ductsconnectingthe LSFFand the scrubber
37 were constructedfor the LSFF.
38
39 The II7-DRFilterBuilding(Figure2-5) housesthe exhaustair filters,
40 whilethe exhaustair tun,eljust upstreamfromthe filterbuildingcontains
41 the smokescrubber. The buildingis aboutsg feet (18meters)long,3g feet
42 (12meters)wide,and 35 feet (IImeters)high. The scrubbercirculatingpump
43 and the wastedischargepump are locatedin the filterbuilding. The
44 II7-DRFilterBuildingis below-gradeand constructedfrom reinforced
4S concrete. The FilterBuildingis locatedaboutI00 feet (30meters)fromthe
46 IOS-DRexhaustduct systemand the II6-DRexhauststackand is connectedby
47 undergroundconcreteductwork. The filterbuildingcontainsthe HEPA filters,
48 whichare installedin fourfilterframes(24filtersper frame)with two
4g framesin Cell A and two framesin CellB.
50

51 In 1972,the originalHEPA filterswere replacedbeforeLSFF operations
52 began. From Ig72to 1982,the exhausttraveledfromthe LSFF through

2-Z
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1 underground 7-foot by 7-foot (Z-meter by Z-meter) concrete tunnels
2 (Figure 2-5) to a spray scrubber and the HErA filters before exiting through
3 the stack. As part of a filter deve]opment program in 1982, a submerged
4 gravel scrubber was added (instead of the underground HErA filters) to vent
5 the exhaust. As a result of the new grave] scrubber construction, at the
6 completion of tests or waste burning, the I]7-DR HEPAfilter building can be
7 bypassed. The scrubber water effluent pH level was confirmed to be between
S 2.0 and 12.5 before discharge to the 116-OR-e Crib. The exhaust system now
9 allows the use of either the HEPAfilter system and ventilation scrubber or

10 the submrged water scrubber, but not both.
11
12 About 5,000 gallons (19,000 itters) of sodium, weighing 39,000 pounds
13 (]a,ooo kt]ograms), that was procured for testing construction materials is
14 stored in a tank housed tn a locked metal building (1720-DR) near the LSFF.
15 The sodium and sodium tank have never been used In the LSFF. This sodium will
16 be removed through a project separate from the c]osure p]an.
17
18 Miscellaneous alkali metal handling equipment used to facilitate the
19 testing program included sodium test sptl] tanks with capacities of
20 900 gallons (3,400 liters) at a maximumholding temperature of 1200 "F
21 (650 "C)o 10 gallons (38 liters) at a maximumholding temperature of 1600 °F
22 (870 ° ), and 55 gallons (210 ltters) at a maximumho]dtng temperature of
23 400 "FC(200 'C). The early spill tanks were made from thick carbon steel
24 piping, and the later tanks from stainless steel. These tanks were completely

5 airtight, so there was no posstbt]tty for a]ka]t meta] to escape Into the work
26 rooms. Sodium test spill rates are up to 300 gallons (1,100 liters) per
27 minute, wht]e lithium test spt]] rates are up to 5 gallons (20 liters) per
28 minute.
29
30 Testing area capabilities for the LSFF included the following:
31
32 • Alkali metal spills up to 5,000 pounds (2,000 kilograms) at 1600 'F
33 (870 °C) and up to 300 square foot (28 square meters) of pool
34 surface
3S
36 • Demonstration of various fire extinguishing concepts
37
38 • Study of small- and large-scale effects of chemical reactivity of
39 alkali metals under accidental spill conditions
40
41 • Sodium-concrete reaction tests
42
43 • Cell liner Lest design
44
45 • Post-accident cleanup development
46
47 • Lithium fire and reaction testing.
48
49 The Part A permit application allowed for the treatment and storage of up
50 to 5,300 gallons (20,000 liters) of nonradioactive sodium, lithium, and
5! sodium-potassium metal waste each year. The Part A permtt described the
52 treatmentof up to 26 gallons (I00 liters)per day of alkali metal dangerous
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1 waste, Treatment consisted of heating the waste to the point of oxidation In
2 the exhaust fan room, Emissionswere then routed to an,off-gas treatment
3 system. The facility was used to treat alkali metal waste as neededduring
4 the operation of the testing program from 1972 to 1986.
S
6
7 2.3 SECURITYZNFORMTION
8
g The following secttons describe the 24-hour surveillance system, warning

|0 signs, and barriers used to provide security and controlled access to the
11 Hanford Facility.
12
13 The entire Hanford Factltty ts a controlled access area. The Hanford
14 Facility maintains around-the-clock surveillance for protection of government
15 property, classified Information, and special nuclear materials. The Hanford
16 Patrol maintains a continuous presence of amed guards to provide additional
]7 security.
18
19 Mannedbarricades are maintained around the clock at checkpoints on
20 vehicular access roads leading to these areas (Yakima and WyeBarricades,
21 Figure 2-1). All personnel accessing the Hanford Site areas must have a
22 U.S. Department of Energy-issued security identification badge indicating the
23 appropriate authorization. Personnel also might be subject to a randomsearch
24 of items carried tnto or out of the Hanford Site.
25
26 Signs are, or wtll be, posted at area boundaries within the Hanford Site
27 stating "NOTRESPASS;NG.SECURZTYBADGESREQU|REDBEYONDTHIS FO|NT.
28 VEH|CLESONLY. PUBLICACCESSPROH|BITED"(or an equivalent legend).
2g
30 In addition, warning signs stating "DANGER--UNAUTHORIZEDPERSONNELKEEP
31 OUT" (or an equivalent legend) are, or will be, posedat TSDunits within the
32 Hanford Facility, These signs are, or will be, written in English, legtble
33 from a distance of 25 feet (7.6 meters), and vtstble from all angles of
34 approach.
3S
36 LSFFis locked around the clock and only authorized plant operations
37 personnel have access. A 30-inch (76-centimeter)-thtck concrete wall
38 separates the front face work area of the lOS-DRReactor from the nearest
39 portion of the LSFFand sodiumhandling room. A S-foot (l.5-meter)-wide by
40 8-foot (2.4-meter)-htgh doorway through this wall is closed by an existing
41 locked steel door and a newwall of 8-tnch (20-centimeter) concrete blocks.
42 Twoother entries to the reactor portion of lOS-DRhave been sealed by
43 concrete blocks. Oneentry area through steel panels is sealed by a steel
44 plate welded over the opening.

2-4
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I 3.0 PROCESS INFORMATION
2
3
4 The LSFF has been used primarily to conduct experimentsfor studying the
5 behavior of molten alkali metals, sodium and lithium,and alkali metal fires.
6 The waste generated at the facility includes alkali metal oxides, hydroxides,
7 silicates, and carbonates,and residual alkali metal waste [RCRA Part B Permit
8 Application, Alkali Metal Treatment and Storage Facilities, D-2, 1985
9 (DOE 1985)] associated with the tests. The sodium carbonate was formed from

10 the reaction of the oxides and hydroxides with air. Similarly, both purchased
11 and waste lithium also were burned at the site, producing lithium carbonate,
12 oxide, hydroxide, and silicate as aerosol by-products.
13
14 The laboratory tests conducted at the LSFF can be grouped into the
15 following general types by the test purpose as follows:
16
17 • Formationof alkali metal aerosols in air, steam, nitrogen, or
18 carbon dioxide atmospheresfor the purposeof determiningaerosol
19 propertiesand releaseratios, using both pool and spray fires
20 ,
21 • Reaction of an alkali metal with concrete and insulation(Kaylo
22 heat insulationand Super-X block" insulation,both fiberglass)to
23 study corrosionrates and to determinethe reaction products formed
24
5 • Generationof aerosolsto be used for testing and measurementof

air-cleaningfilter and scrubberperformanceand for evaluating
27 hydrogen ignitioncharacteristics
28
29 • Productionof fire and smoke to test alkali metal fire extinguishing
30 methods and equipment,testing of protectiveequipment,and for
31 training in equipment use
32

33 • Testing of purchasedlithium-leadalloy reaction rates and aerosol
34 formation in various atmospheres
35
36 ° Developmenttests using cesium and zinc metal to demonstrate aerosol
37 generation techniques
38

39 ° Thermal treatmentof sodium residue (sodiumwaste) generated in
40 other facilities.
41
42 The lithium-leadalloy was tested by its reaction with air and steam (not
43 by burning) in the small fire room (Jeppson 1978). In these tests, the
44 surface lithium convertedto a gray coating of lithiumcarbonate (air
45 reaction)and lithium hydroxide (water reaction). The reactionswere limited
46 because less than stoichiometricamounts of steam were used in the tests. The
47 dangerouswaste shipmentrecords indicatethat the lithium-leadalloy was

*Kaylo is a trademarkof Owens Corning.

49 *'Super-Xblock is a trademarkof John Mansfield.
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1 dtsposed of tn two 440 pound (200 kilogram) masses and placed in steel drums
2 and sent for offslte dtsposa] through the 340 Fact]try, whtch was the centra]
3 waste accumu]atton area for the operating contractor. In 1986, the Lest
4 equipment for the ]tthtum-]ead test was relocated to the 221-T Fact]try, where
5 the testing program continued.
6
7 A secondary mtsston of the LSFFwas to burn alka]| meta] waste generated
8 at the LSFF, the 221-T Containment Systems Test Fact]tty, and 300 Area sodtum
9 and ]tthtum Fact]tiles. Whenthe LSFFwas betng used to treat alka]t meta]

10 waste, the waste was burned unit] the reactton was not sustatnab]e. The
11 restdues were then reacted with water. The waste products from this process
12 were a]so a]ka]t meta] oxtdes, hydroxides, and carbonates. None of the waste
13 treated tn the fact]try was radioactive.
14
15 Only the exhaust fan room was used to burn waste sodtum and ]tthtum. The
16 exhaust fan room and small ftre roomwere both used For the metal reaction
17 tests. The sodtum handltng room was used for mixtng and transferring sodium
18 for the tests. The large fire room was used for burntng sodtum associated
19 with the testing program.
20
21 While burning, waste metal was stirred to ensure a complete burn, and the
22 scrubber system controls were monitored. At the completion of a burn, the
23 equipment was checked for unburned metal, washed down, and inspected again to
24 ensure that no residual unreacted metal remained (DOE 1985, pp D-20 and F-l]).
25 Wash water from the c]eanup was monitored for corrosivity (kept below a pH
26 ]evel of 12.5) and collected in the sump. The sumpwas pumpedvia a sump pump
27 and hose to the tunnel bed which drains directly to the seal pit. The water
28 was collected in the seal pit, monitored for pH, neutralized tf needed, and
29 then pumped from the seal pit to the 116-DR-8 Crib.
30
31 In 1987, samples of the residues were collected from the ]ower exhaust
32 tunnel wall and analyzed. Locations o6 the sampling points are shown in
33 Appendix A. While the sample results For lithium and carbonates were
34 expected, the lead content in someof the samples was high (the highest, from
35 a concrete scraping, was 1,300 parts per million). The lithium-lead alloy was
36 reacted in the small fire room; inside a closed containment pressure vessel.
37 The lead content in the samples from different locations [low content in the
38 small fire room; higher content in the exhaust fan room upwind of the tests;
39 very low content in the tunnel immediately downwind of the tests; and the
40 highest content in scrapings near the wall constructed between the tunnel and
41 rest of the reactor (see Appendix A)] indicates that the lead may be from a
42 lead-based primer used to paint the tunnel rather than associated with the
43 testing. The analysis performed also reflects total lead content and not the
44 results of an extraction procedure toxicity test. According to information
45 from former reactor workers currently employed in the surplus facilities
46 decommissioning program, the tunnels had been painted to minimize the
47 possibility o6 radioactivity penetrating into the porous concrete. Paints
48 used during that era (1947 to 1964) commonlycontained lead. Thus, it can be
49 assumed that the high level of lead found in the concrete scrape sample is
50 from the lead-based paints used during reactor operations. No radioactivity
51 is expected in the work areas of the LSFF because there was no exchange of air
52 with the reactor. However, contaminated air was previously carried from the
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1 reactor, through the exhaust tunnels, through the undergroundI]7-DR HEPA
2 ftlter building, and to the stack. Whenthe reactor ftrst beganoperations,
3 reactor exhaust went directly.from the tunnels to the stack. The extent of
4 decontamination acttvtty performed tn the mtd-lg70's to support the
5 establishment of the LSFFts not known.
6
7 In 1987, four of the seven samples from the lower tunnel tn the
8 105-DRReactor tested for reactton by-products were also tested for
9 radioactivity (see AppendtxA). Only one sampleshowedradioactivity above

10 detectable levels (Table 3-1).
11
12 The upper exhaust tunnel was not sampled tn I987 becauseof
13 Inaccessibility.
]4
15
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1 4.0 WASTECHARACTERISTICS
2
3
4 4.1 ESTIRATEOF14AXIMUNINVENTORYOFWASTE
S
6 The estimated maximuminventory (based on facility operating tnfomatton)
7 of sodiumand ltthtum wastes stored at the 105-0R LSFFwas approximately
8 1,000 pounds (450 kilograms) stored during December1982 and January 1983.
9

10
11 4.2 WASTESTOREDAT THEFACILITY
12
13 Sodiumhas been designated as a dangerouswaste becauseof tts ignitable
14 and reactive characteristics. The sodiumhandled in the LSFFwas either
15 purchased for the tests or was waste from other Hanford Site operations. At
16 least 95 percent of all the waste materials are residues of sodium, which is
17 now sodiumcarbonate (see AppendixA for a parttal analysts of waste).
18 Approximately 4 percent of the waste ts other alkali metal carbonates,
19 including ltthtum carbonate, residual lithium nttrtde, and cesium carbonate.
20 Approximately 1 percent or less are sodiumand ltthtum silicates and
21 miscellaneous materials described elsewhere in this chapter.
22
23 The material was treated by burning, which produces sodiumoxtde (Na20),
24 sodiumhydroxide (NaOH), and sodiumcarbonate (NazCO_). Sodiumoxide and

hydroxide are strong alkalis, but readtly absorb carbon dioxide from the
atmosphereand convert to sodiumcarbonate. Sodiumcarbonate is typically

27 called soda ash and is found naturally. Stm!larly, both purchased and waste
28 lithium were also burned at the site, with lithium carbonate as the main ftnal
29 product. Lithium nttrtde was also produced, however, and records showthat it
30 was drummedand sent to the 340 Building (300 Area) for eventual disposal.
31
32 Two cesiumand zinc aerosol tests were conductedat the LSFF in the Small
33 Ftre Roomsteel vessel. During these tests, a total of approximately 2 pounds
34 (1 kilogram) of cesiummetal and about 0.25 pounds(110 grams) of ztnc metal
35 were used; about half of the metal was consumedduring the tests. Most of the
36 test residues were collected anddtsposed of at that ttme. There have been
37 two small cestumburns in the Exhaust Fan Room,but no zinc was tnvolved tn
38 those tests. Comparedwith the other materials burned, the quanttty of cesium
39 released is very small, muchless than 1 percent. Cesiumts readily oxidized
40 and any unreacted cesium Is now an oxtde and/or comp]exedwith other
41 materials, such as hydroxides and silicates, which would be redeposited with
42 the sodiumcarbonate matrix. In the unlikely event that any :tnc was
43 released, it would also be codepostted within the sodium carbonate matrix.
44
45 Becausethe sodiumand lithium burn tests were conductedon concrete
46 (conventional and magnetite concrete), reaction by-products of the concrete
47 constituents were also produced. The by-products of the reaction were stltcon
48 dtoxtde, sodtumand ltthium silicates, alumtnumoxide, magnesiumoxide, and
49 tron oxides. Other trace Inorganic compoundsmayalso have been produced
50 becauseof impurities tn the concrete.
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1 The l|thtum-lead alloy test was conductedonly once• This test was
2 performed in the Small Fire Roominside the steel burn vessel. The waste has
3 been cleaned and removed.
4
5 The over, helming maJortty of the residues, both sodium and l|thtum
6 carbonate, ts characteristic category 0 (]east toxic) dangerouswaste. The
7 lethal dose (LOso)for ora] exposure to rats of sodiumcarbonate ts
8 4,090 parts per millton (see MSOS);for ltthtum carbonate, the sameLD_ ts
g 525 parts per m|llton. Compoundswtth LOsosat concentrations of from SO0to

10 5,000 parts per millton are category D dangerouswaste as established by
11 WAC173-303-101. Levels of lead tn waste extract greater than 500 milligrams
12 per ltter are considered to be an extremely hazardouswaste (EHW); and levels
13 of lead from 5 to SO0milligrams per ltter are considered to be a dangerous
14 waste (OW) (WAC173-303-090). The HSOSsfor lead, sodtumcarbonate, and
15 lithtum carbonate have been tncluded tn AppendtxC.
16
17 The LSFFventilation tunnels contatn mostly depostts of sodtumcarbonate
18 that formed from sodium oxtdes and hydroxides reacting with air. Other
lg deposits include lithium carbonate, lithium nttrtde, and sodium and lithium
20 silicates
21
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I 5.0 GROUNDWATER
2
3
4 Groundwaterprotectionregulationsestablished in WAC 173-303-645only
5 pertain to land treatmentunits (i.e., surface impoundments,waste piles, land
6 treatmentunits, or landfills). Also, in accordancewith the Tri-Party
7 Agreement (Ecologyet al. 1992),groundwaterin the IO0-D Area will be
8 included in the IO0-HR-3 operable unit and investigatedunder the RFI/CMS
9 process. Therefore,groundwater is not included as part of the LSFF closure
IO plan. The RFI/CMS draft work plan (DOE/RL1989) is currentlyunder review by
11 Ecology.
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] 6.0 CLOSURESTRATEGYANDPERFORMANCESTANDARDS
2
3
4 6.1 CLOSURESTRATEGY
5
6 The strategyof this closure activity is to provide clean closure of
7 I05-DR LSFF. Clean closure of the LSFF Is contingenton verificationthat
8 constituentsoriginatingfrom the LSFF are not present in concentrationsthat
9 represent a threat to human health or the environment. This contingencywlll
I0 be assessed using informationobtained from implementationof sampling
11 activitiesoutlined in Chapter 7.0. No future use of the I05-DR reactor or
12 LSFF is planned or expected.
13
14 Special conditionsat the LSFF were importantconsiderationsin
15 developing this closure plan. These considerationsare past use as part of a
16 nuclear production reactor, other near-futurecharacterizationand remediation
17 programs (see Section 6.4), the low level of hazard associatedwith the
18 residues from waste burned at the LSFF, and the inaccessibilityof the
19 residues to humans and the environment.
20
21 Clean closurewill be achieved by removing surface deposits of sodium and
22 lithium carbonatesand determining if the equivalentconcentrationsof
23 carbonates embedded in the concrete and soil are either: (I) below dangerous
!4 waste levels for mixtures, (2) not statisticallygreater than background
5 levels for these media (backgroundbeing defined as the concrete or soil used
26 for, and possibly impactedby, reactor operationsbut unimpactedby the LSFF),
27 or (3) at concentrationsthat require no furtheractivities for the protection
28 of human health and the environment. Thenceperformancestandards are referred
29 to as action levels in this plan.
30
31
32 6.1.1 Action Levels
33
34 Action levels are concentrationsof constituentsthat prompt an action,
35 such as soil removal and/or treatmentor furtherevaluation. Initial action
36 levels will be the greater of two levels" backgroundor limit of quantitation
37 (LOQ). Backgroundwill be Hanford Sitewide soil background concentrationsas
38 defined in Hanford Site Soil Background (DOE-RL1992b). If concentrations
39 exceed initialaction levels, health-basedaction levels will be assessed.The
40 LSFF action levels are intendedto be consistentwith CERCLA remedial action
41 levels.
42
43 The health-basedlevel will be based on equationsand exposure
44 assumptionspresented in the Hanford Site Baseline Risk AssessmentMethodology
45 (DOE-RL 1992a). For noncarcinogenicsubstances,the principal variable
46 relating human health to action levels is the oral referencedose. The
47 referencedose is defined as the level Of daily human exposure at or below
48 which no adverse effect is expected to occur during a lifetime. For
49 carcinogens,the cancer slope factor is the basis for determininghuman health

effects; it is a measurementof risk per unit dose. The oral referencedose
51 and cancer slope factor are chemical-specificand are obtained from the
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I Integrated Risk Information System (IRIS) (EPA lggl), a database that
2 periodically ts updated by the EPA. Health-based levels wtll be based on
3 values that are current at the time of approval of thts closure plan.
4
5 Actton levels w111 not be applted to contaminated equipment. Equipment
6 that has contacted LSFF dangerous waste wtll be decontaminated (Bracken 1991;
7 or other appropriate procedure) or disposed of |n compliance wtth applicable
8 regulations.
9

10
11 6.1.2 Analytes of Concern
12
13 The principal analytes of concern for decisions of remediatton are sodtum
14 carbonate, alkalt metal carbonates Including ltthtum carbonate, restdual
15 ltthtum nttrtde, and cestum carbonate. Approximately 1% or less are sodtum
16 and ltthtum silicates and miscellaneous materials described later tn thts
17 section.
18

19 The test burns produced sodtum oxtde (Ha20), sodtum hydroxide (NaOH), and
20 sodium carbonate (Na2CO_). Ltthtum carbonate reactton by-products of the
21 concrete constituents were produced, including stltcone dtoxtde, sodium and
22 ltthtum silicates, alumtnum oxtde, magnesiumoxtde, and tron oxtdes.
23
24 Analysts of lead, ltthtum, and sodium will be performed. Other Target
25 Analyte List (TAL) inorganics are listed in Table 6-1:
26
27 These analysis are discussed in Chapter 7.0, Section 7.3.
28
29
30 6.2 CLOSUREPERFORMANCESTANDARDS
31
32 Washington State Department of Ecology closure performance standards
33 [WAC173-303-610 (2)(a)] require that the owner/operator close a facility in a
34 manner that does the following:
35
36 • Minimizes the need for furthermaintenance
37

38 • Controls,minimizesor eliminates,to the extent necessaryto
39 protect human health and the environment,postclosureescape of
40 dangerouswaste and dangerousconstituents,leachate, contaminated
41 run-off, or dangerouswaste decompositionproducts to the ground,
42 surfacewater, groundwater,or the atmosphere
43

44 • Returns the land to the appearanceand use of surroundingland areas
45 to the degree possible given the nature of the previous dangerous
46 waste activity.
47
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1 However,Federal Regulations tn 40 CFR265.381 ("Thermal Treatment
2 FacJltty Closure," p. 685) state the following:
3
4 "At closure, the owneror operator must removeall hazardouswaste and
5 hazardouswaste restdues (including, but not 11mtted to, ash) from the
G the_aal treatment process or equipment."
7
8
9 6.2.1 Ntntmtztng the Needfor Future Natntenance

10
11 The closure perfomance standard in WAC173-303-610(2)(a)(1) requ]res the
12 owner or operator of a TSDun|t to close the stte in a manner that minimizes
13 the need for further maintenance. Closure of the LSFFby removing or
14 decontaminating equipment (to proposed action levels) and, as necessary, the
15 surrounding solls, will eliminate the need for further maintenance.
16 Regardless of closure actions associated with the LSFF, however, genera]
17 maintenance of the 105-DRReactor structure will continue unttl final
18 decommissioning.
19
20
21 6.2.2 Protection of HumanHealth and the Environment
22
23 WAC173-303-610(2)(a)(t1) requires a closure plan to provide for the
24 protection of humanhealth and the environment. As discussed previously, the

LSFFwill be closed by removing or decontaminating, to proposedaction levels,
25 all dangerouswaste and waste residues and any contaminated soils to protect
27 humanhealth and the environment.
28
29
30 6.2.3 Return of the Landto the Appearanceand Use of Surrounding Land
31
32 In accordance with WAC173-303-610(2)(a)(tii), the owner or operator of a
33 TSDunit is required to close the unit in a mannerthat returns the land to
34 the appearanceand use of surrounding land areas to the degree possible given
35 the nature of the previous dangerouswaste activity. Following clean closure,
36 the 105-DRReactor will have been restored to the condition of the other
37 closed production reactors of the sameage (e.g., 105-H, 105-F, 105-C).
38
39
40 6.2.4 WasteAlkali Metals
41
42 No waste sodium or llthlum remains at the site.
43
44
45 6.2.5 Remalnln9Sodium
46
47 About 5,000 gallons (19,000 llters) of sodiumweiglng 39,000 pounds
48 (18,000 kllograms) procured for tests of construction materials are stored in
49 a tank that Is located in a locked metal bulldlng (1720-D) near the LSFF.
50 This sodiumwill be removedFor other use or excessedfor sale through a
51 project separate from this closure plan.
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1 6.2.6 Other Materials
2
3 Other materials associated wtth the LSFFand remaining on the stte are
4 electrical equipment (mostly wtres and conduit, but no transformers or
5 polychlortnated btphenyls), burn pans from sodiumftres, metal burn cells, and
6 an empty liquid nttrogen tank (vendor owned). Thesematerials wtl1 be cleaned
7 as appropriate (see Chapter 7.0, Section 7.4.5) and disposed of as surplus
8 property or placed in the appropriate landfill
9
lO
11 6.3 CLOSUREACTIVITIES
12
13 The LSFFwtll be closed in a mannerconsistent with WashingtonState
14 guidelines and regulations. The general closure procedures are shownin
15 Ftgure 6-1 and listed below (see Chapter 7.0 for complete explanation of
16 procedures).
17
18 The following closure activities wlll be implementedIf the actlvltles
19 are consistent with, and do not duplicate the efforts of, Integrated
20 regulatory cleanup or stabilization of the IO0-DRArea, Including the LSFFas
21 follows:
22
23 • Samplethe areas of the factllty to:
24

25 - Determine reactton by-product deposit composition
26 - Determine tf the source of previously detected lead contamination
27 is from paintused to sealthe reactortunnelwallsand not from
28 LSFFwastetreatment-relatedactivities
29 - Determineif all contaminationhas beenremoved(forsoils,see
30 Chapter7.0, Section7.3.1).
31
32 • Decontaminateth_ structuresas specified.
33
34 • Verifycleanupand certifythat all closureactivitieswere
35 completedin accordancewith the approvedplan.
36
37 All equipmentused in performingclosureactivitieswill be
38 decontaminatedor disposedof at a RCRA-compliantfacility.
39

40 Closureactivitieswill be monitoredby an independentregistered
41 professionalengineerwho will certifythatclosureactivitiesare
42 accomplishedin accordancewith the specificationsof the approvedclosure
43 plan. The certificationwill be sentby registeredmail or an equivalent
44 deliveryservice.
45

46 Two officialcopiesof thisclosureplanwill be locatedat the following
47 office: U.S. Departmentof Energy,RichlandOperationsOffice,Federal
48 Building,825 JadwinAvenue,P.O. Box 550,Richland,Washington99352. The
49 DOE-RLwill be responsiblefor amendingthis planas amendmentsbecome
50 necessary,accordingto the amendmentprocedureidentifiedin WAC 173-303-610.
51 The planwill be keptat DOE-RLuntilclosureis completedand certified.
52
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1 6.4 COORDINATZONWZTHOTHERPROOECTS
2
3 The LSFFts located wtthtn the 100-0R-2 (source) and ]O0-HR-3
4 (groundwater) operabl Its

1992)e.un designated tn the Trl-Party AgreementS (Ecology et al. These operable unlts will be addressed through the
6 RF]/CHSprocess. The IO0-OR-2 operable unit is expected to begin geophysical
7 chiracterlzatlon work in FY 19931 the IO0-HR-3 operable unit began
8 characterization work in FY 1991 and ts expected to conttnue through FY 1993.
9

10 In addition, consistent wtth the Trt-Party Agreement (Ecology et al.
11 1992, page 6-4), once any dangerouswaste associated with the LSFF is removeJ,
12 the entire reactor will rematn for future decontamination and decommissioning
13 [also see the draft EIS for decommissioningeight surplus production reactors
14 (DOE-RL1989, pp 1.7 through 1.13)].
iS
16 Thus, remedtal action wtth respect to contaminants not assoc|ated with
17 the LSFF, or associated with the LSFFand not covered under this closure plan,
18 wtll be deferred to the reactor decommissioningEIS (the 105-0R Reactor
19 building, stack, and 117-0R filter building) or the RCRAprocess
20 (116-OR-e Crtb and sotl).
21
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I Figure6-I. ClosureFlowchartfor the I05-DRLargeSodiumFire Facility,
2 (see Section 7.3 for a Description of Areas 1 through 7).
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1 Table 6-1. Other Target Analyte Ltst Znorganlcs to be Reported.
:._. _ I L[ __ I I I IIII I Il_J I [ iflIITI]I_ii11m111 T ............

3 A1UBt num Hagnesi um
4 Antimony Manganese
S Arsentc Mercury
6 Barium Nickel
7 Beryl l tum Potassium
8 Cadmtum Selenium
9 Calcium Silver

10 Cesium Tha11iUB
11 ChromiUB VanadiUB
12 Cobalt Zinc
13 Copper Cymnlde
14 Iron

5 [ ................... ,I ................ I ..............
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1 7.0 CLOSUREACTIVITIES
2
3
4 7.1 INTRODUCTION
5
6 The strategy for closure of the LSFF is clean closure. The following "
7 steps are needed to perform clean closure.
8
9 I. Clean or remove the structuresand equipment as specifiedand
10 dispose of residues in accordancewith applicableregulationsas
11 determined by sampling.
12
13 2. Sample concretewalls to verify that the embedded carbonates are
14 below dangerouswaste levels.
15
16 3. Evaluate the data for QA/QC reliabilityand significant
17 contaminationlevels in comparisonwith backgrounddata and/or
18 action levels.
19
20 4. Conduct additionaldecontaminationof LSFF, as required.
21
22 5. Certify that closure activitieswere completed in accordancewith
23 the approvedclosure plan.
24
5

26 7.2 REMOVALOF DANGEROUSWASTEINVENTORY
27
28 No unreacted waste metals are now at the site. Removal of waste residues
29 from the LSFF cleanup operations is described in Section 7.5.
30
31
32 7.3 FACILITY SAMPLING
33
34 This waste sampling an_ analysisplan has been prepared to evaluate
35 contaminationassociatedwith the parts of the LSFF that treated (burned)
36 waste sodium and lithium metals or that received residue from these burns.

37 This plan is primarilybased on the historyof the processesassociatedwith
38 the LSFF (Chapters2.0, 3.0, and 4.0).
39
40 The LSFF can be logicallydivided into seven areas accordingto use and
41 deposition of reaction by-products;therefore,these areas will be considered
42 separately. Separate sampling schemeswill allow for more definitivedata for
43 determiningwhat focused cleanup measures must be taken to ensure that the
44 specificclosure requirementsare achieved in an efficientand cost-effective
45 manner.
46
47 The seven areas of the LSFF are: the exhaust fan room, and two other
48 fire rooms, sodium handling room, and offices (Area 1); the interior reactor
49 exhaust tunnels (upper and lower), undergroundtunnel to the HEPA filter, a,,d
50 duct to gravel scrubber (Area 2); the gravel scrubber and downgradientduct
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] (Area 3); the HEPA filters and filter pit (Area 4); the reactor exhaust stack
2 (Area 5); the 116-DR-8Crib (Area 6); and the soil between the LSFF entrance
3 and the filter pit (Area 7) (see Figure 2-4).
4
5 Areas 2, 4, and 5 are to be deferred to reactor decontaminationand
6 decommissioningactivitiesof the I05-DR Reactor. The tunnels, ducts, and
7 stack contained in these areas would be difficult to access in the safety
8 equipment necessaryto work in these areas. Cleaning activities in these
9 areas would prevent a safety hazard and for these reasons will be deferred.
10 Area 6, the 116-DR-8Crib, is part of the tOO-DR-2operable unit and the
11 IO0-HR-3 groundwateroperable unit and will be remediated separatelyfrom
12 I05-DR LSFF.
13
14 Before samplingbegins, all areas will be surveyed for radioactivity
15 according to establishedprocedures [EnvironmentalInvestigationsInstructions
16 (Eli) 2.3 (WHC 1988)]. See Section 7.3.6 for specific equipment and
17 procedures for dangerous waste sampling,and Table 7-2 for the location of
18 sampling points.
19
20 Area I: Area I consists of the exhaust fan room, two fire rooms, the
21 sodium handling room, and an office area. The sump in the exhaust fan room
22 contains about I gallon (4 liters) of crusty powder and reaction by-products
23 from past burns. Old burn pans stored in this room still have residues.
24 A composite sample of the deposits in the burn pans and a sample of the
25 deposits in the sump will be taken and analyzed to determine the corrosivity
26 of the deposits and the concentrationsof lithium, sodium, and lead. Target
27 analyte list inorganicswill also be reported for use in determiningresidue
28 disposal.
29
30 The exhaust fan room, the only room used to burn waste sodium and
31 lithium, has visible,mostly thin layers [less than 1/16 inch
32 (1.6 millimeters)]of reaction by-productsin a few places. These deposits
33 are evident as a white film on sectionsof the walls.
34

35 The sump in the exhaust fan room will be thoroughlycleaned and inspected
36 for penetrativecracks. If cracks are found on or near the floor of the sump,
37 a characterizationsampling programwill be carried out that will involve
38 drilling through the cracked area and sampling of the soil underneath. At
39 least one concrete core from the drilling effort will also be analyzed. After
40 soil has been sampled, the hole in the sump will be filled with concrete to
41 prevent any material from entering the exposed soil.
42

43 Samples will be obtained from several locations in Area I. Two samples
44 will be taken in the office area. One authoritativesample and one random
45 sample on the floor outside the exhaust fan room will be taken. In the
46 exhaust fan room itself, one random sample will be taken from the floor, one
47 from the ceiling, and one from the walls. In each of the two fire rooms, two
48 samples will be taken: one from above the tank position, and one below the
49 tank. One sample will be obtained from below the tank in the sedium supply
50 room.
51
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1 Area Z: Area 2 consists of the upper and lower exhaust tunnel, the
2 blower that moved LSFF exhaust from the lower to the upper tunnel, the
3 exterior underground tunnel to the 117-DR HEPAfilter building (south of the
4 LSFF), and the ducts to the submerged gravel scrubber. This tunnel had low
5 but measurable radioactivity when sampled in 1987 (Appendix A).
6
7 Area 3: Area 3 conststs of the grave] scrubber and ducts, which were
8 Installed tn ]982, ]6 years after the 105-DR Reactor ceased operations;
9 consequently, no radioactivity ts expected. The scrubber and duct walls are

10 metal; thus the carbonates will not have penetrated the wall surfaces. One
11 random sample of the gravel in the Z-feet (60-centtmeter)-thick gravel bed
12 will be crushed and analyzed for the percent soluble alkalinity (as a measure
]3 of carbonates) and lead. If the gravel is found to be uncontaminated, it will
14 be disposed of in the Hanford Solid Waste Landfill. If the gravel is
15 designated as a dangerous waste, it will be shipped offsite to a RCRA-
16 permitted landfill.
17
]8 Area 4: Area 4 consists of the 1]7-DR HEPAfilter building and the
19 downstream tunnel to the reactor stack. The original HEPAfilters from the
20 DR Reactor were reportedly replaced for the LSFF. However, remnant
21 radioactivity from the exhaust tunnels or filter holders has probably been
22 picked up by the new filters.
23
24 Area 5: Area 5 consists of the reactor exhaust stack. Over the life of

the LSFF facility, there were two routes for the exhaust to take before
entering the reactor exhaust stack. Before 1982, the exhaust traveled from

27 the LSFF through underground concrete tunnels to a spray scrubber and HEPA
28 filters before exiting through the stack. The HEPAfilters have a
29 99.95 percent efficiency rating; thus, no measurable amounts of reaction
30 by-products are expected in the stack from this route. In 1982, a submerged
31 gravel scrubber with an efficiency rating of approximately 99 percent was used
32 to vent the exhaust instead of the underground HEPAfilters. Similarly, no
33 measurable deposits are expected from this route. The stack will be
34 decontaminated and decommissioned under the surplus facilities decommissioning
35 program.
36
37 Area 6" Area 6 consists of the 116-DR-8 Crib. The 116-DR-8 Crib was
38 originallyused from 1960 to 1964 to percolatelow-levelwaste drainage from
39 the 117-DR Building seal pits. When used for the LSFF, the 116-DR-8Crib
40 received only water reportednot to have be_n corrosive (the pH level was less
41 than 12.5). In these tests, it was the lithiumthat was depleted by the
42 moisture;the lead had little participationin the reaction or loss to the
43 crib. Because of this, and the treatmentof the crib under the
44 IO0-HR-3RFI/CMS (Ecologyet al. 1992, p. C-7), it will not be sampledor
45 treated under this closure plan.
46
47 Area 7: Area 7 consists of the area to the north and west of the
48 117-DR HEPA filter building. The burn pans used in the alkali metal fires
49 were sometimes stored in this area. However, becauseof; (I) the passage of
50 time, (2) low levels of carbonatesthat may have drained to the _oil,
I (3) dissolving effects of rain, and (4) natural levels of carbonates in the

52 soil, no significantconcentrationslevels above background are expected. One
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1 random so11 sample w111 be taken from this area and analyzed for percent of
2 soluble alkalinity. The soil will be sampled at a depth of 6 to 12 Inches.
3
4
5 7.3.1 Vertftcitton Sampltng
6
7 Verification sampltng ts used to determine that cleanup was completed to
8 the required levels. In areas with metal surfaces, cleanup is the removal of
9 all surface carbonates because carbonates wtll not have penetrated the metal

10 surfaces. The only reliable information that could be obtained from wipe-
11 sample verification of these metal surfaces ts the presence or absence of a
12 material and not the relative quantity with which to determine dangerous waste
13 equivalent concentrations. Because these carbonates are dangerous only in
14 large quantities and concentrations (see Chapter 4.0, Section 4.2 and the
15 applicable MSDSin Appendix C), and the concentrations will be extremely small
16 relative to the bulk and weight of the waste metal, removal of surface
17 deposits wtll ensure safe decontamination of the surfaces.
18
19 Small pieces of equipment wtl] be washed with water to remove surface
20 contamination. The water will be analyzed to determine it's designation
21 status. If it is found to be dangerous waste, it will be handled according to
22 (WAC 173-303-084).
23
24 While the action level for the concrete walls is all surface carbonate
25 deposits, unlike the metal walls, the possibility exists that the carbonates
26 have penetrated and embedded in the concrete. Thus, verification is necessary
27 to ensure that any carbonates remaining within the concrete are below the
28 levels ]isLed by the state for dangerous waste mixtures (WAC173-303-084).
29 Randomcores of the concrete will be taken: 6 in the exhaust fan room (the
30 only place waste metals were burned); and 3 baseline samples from outside the
31 exhaust fan room. A concrete coring device will cut the core [approximately 3
32 inches (8 centimeters) wide] from the wall; the top 1-inch depth of this core
33 will be crushed and analyzed for percent of soluble alkalinity and
34 concentrations of sodium and lithium to determine the concentrations of sodium
35 and lithium carbonates, if the concentrations of carbonates in the concrete
36 are below or equal to dangerous waste levels for mixtures or background levels
37 (whichever is greater), the facility will be considered to be clean.
38
39
40 7.3.2 Reporting
41
42 After completionof the sampling effort, verificationdocumentswill be
43 provided for actual sample locations,number of samples, and specific methods
44 used for collection,if differentfrom those provided in this closure plan.
45 Data received from the laboratorywill be reviewed, interpreted,and
46 summarized statistically.
47
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1 7.3.3 Qualtty Assurance/Quality Control Procedures
2
3 All procedures wtll be performed in accordance with the attached Quality
4 Assurance Project Plan (Appendix E), Environmental Investigations and Site
5 Characterization Hanual (WHC1988), Quality Assurance Hanual (WHC1989a),
6 Environmental Compliance Nanual (WHC1989b), and pertinent EPAg,Jtdance [e.g.,
7 SW-846 (EPA 1990, p. 1-11)] and WAC173-303-110(2).
8
9

10 7.3.4 Sample Quality Assurance and Quality Control
11
12 A detailed quality assurance project plan for this project is given in
13 Appendix E.
14
15 Quality assurance and quality control 06 sample analysis and results will
16 be ensured by concomitant field and laboratory procedures. Procurement and/or
17 coordination of laboratory services wtll be the responsibility of a sample
18 managementorganization, which will ensure that contractor laboratories meet
19 minimum OA/QCrequirements. To expedite closure, reporting requirements,
20 and/or site cleanup, sample analysis data will be provided to the cognizant
21 engineer for immediate review. The sample managementorganization also will
22 be responsible for the review of all laboratory QA/QCprograms.
23
24 7.3.4.1 Field Quality Assurance and Quality Control. Field QA/QCwill
25 require the collection of at least one duplicate sample for every 20 samples

collected. Duplicate samples will only be identified as such in the field
27 logbook. A transport (trip) blank also will be included For each sampled
28 matrix.
29
30 When samples have been collected, the samples will be controlled
31 according to the requirements outlined in EII 5.2 "Soil and Sediment Sampling"
32 (WHC-CM-7-7). All samples will be labeled, sealed, and placed in a container
33 for preservation on ice or other appropriate cooling medium. Holding Limes
34 specified in SW-846 (EPA 1990) will be used as goals.
35
36 7.3.4.2 Field Logbooks. All field activities will be recorded in a field
37 logbook according to the protocols outlined in EII 1.5, "Field Logbooks"
38 (WHC-CM-7-7). All entries will be made in ink, signed, and dated.
39 Photographs should be taken of each sampling location and o6 any unusual
40 circumstances encountered during the investigation.
41
42 7.3.4.3 Chain of Custody. Chain-of-custody records will be kept to meet the
43 requirements o6 EII 5.1, "Chain of Custody" (WHC-CM-7-7). The chain-of-
44 custody form will establish the documentation necessary to ensure the
45 traceability of the sample from time o6 collection to disposal.
46
47 7.3.4.4 Sample Analysis Request. A sample managementorganization-approved
48 laboratorywill be selectedto conduct all analyses. The request for
49 appropriateanalyseswill be includedon the sample analysis request form as
50 provided in Eli 5.2 (WHC-CM-7-7). Laboratory-specificforms could be used in

lieu of the sample analysis request form and will be made availableby the
52 sample managementorganization.
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1 7.3.5 Parameters and Analysis Methods
2
3 Because only one organic compoundmay have been used for waste trea'ment
4 at the LSFF, and because of the heat of reaction [sodium and lithium burr,
5 greater than 1300 "F (700 °C)], no organics are reasonably expected to be in
6 the facility. The one organic that may have been used is Saran (vinylidene
7 chloride acrylonitrile copolymer), an ingredient (7 percent) in the Met-L-X"
8 fire extinguisher, used to extinguish alkali fires. However, the waste burns
9 in the fire facility were allowed to burn themselves to completion. The only

10 MSDS-listed dangerous decomposition product of Met-L-X is "possibly traces of
11 HCI." [The other ingredients in Met-L-X are sodium chloride (85 percent),
12 magnesium aluminum silicate (greater than 10 percent) and magnesium stearate
13 (greater than 1 percent).]
14
15 The samples to be collected from the structures will be analyzed for
16 sodium and lithium carbonates.These compoundsare the dangerous waste reaction
17 by-products of sodium and lithium burns. Lead content will also be analyzed
18 because of the effect it may have on residue disposal. Lead and sodium will
19 be analyzed in these deposits and in the crushed gravel using atomic
20 absorption and/or direct aspiration [SW-846, method 1310/6010, (EPA 1990)].
21 Levels of other TAL tnorganics (see Table 7-1) will also be reported with the
22 results for all samples analyzed per SW-846 methods (EPA 1990). These
23 elements, however, are not by-products of waste burns at the LSFF and will not
24 directly affect closure activities. The lithiumwill be analyzed in
25 accordancewith WAC-173-303-110.
26
27 The percent of solublealkalinity (a measure of the carbonates)of the
28 deposits, crushed gravel, and soil will be determined accordingto
29 WAC 173-303-090(6)(a)(iii). Equivalentweights of water and the media will
30 be mixed and the pH of the solutionwill be tested. A pH of 12.5 or greater
31 or 2 or less accordingto WAC 173-303-090(6)(a)(i)and (iii),will classify
32 the deposits,gravel, or soil as corrosive and a dangerouswaste for use in
33 developing a health and safety plan and for determiningproper disposal. The
34 corrosivity of liquid cleanup residuewill be analyzed using SW-846 method
35 9041 (EPA 1990).
36
37 Concrete cores will be crushed and analyzed for percent of soluble
38 alkalinity and sodium and lithium concentrations to measure the equivalent
39 concentrationsof carbonates. The cores will be analyzed using the following
40 methodology.
41
42 • Perform Total Metal Analysis (SW-846Method 6010, EPA 1990) using
43 Hot Acid Leach (SW-846Method 3050, EPA 1990) to determine if
44 dangerous waste species are present.
45
46 If any species exceeds 20 times the Toxicity CharacteristicLeaching
47 Procedure (TCLP) detection limits, then a Total Metals Analysis
48 using TCLP is required to demonstratethat the material is
49 nondangerous.

50 *Met-L-X is a trademarkof Ansul.
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1 . Perform Total Metal Analysts (SW-846Method6010, EPA1990) using
2 TCLP(Title 40 Codeof Federal Regulations Part 261, Appendix II) to
3 detemtne tf dangerouswaste species are present.
4
5 If any species exceeds the TCLPdetection levels, then a btoassay is
6 required to den_nstrate that the material is nondangerous.
7
8 • Perform Rat Btoassay and Ftsh Btoassay to determine tf the material
9 ts or is not a dangerous waste.

10
11 Hovlng from one analysis to the next is optional. It is necessary only
12 to prove that a material ts a nondangerouswaste. For example, tf Total Metal
13 Analysts/TCLP showa material is a dangerouswaste, then performing btoassays
14 is necessary only to prove that the material is nondangerous.
15
16 Backgroundsamplesof concrete will not be taken due to potential
17 variability in the backgroundconstituents due to aggregate composition and
18 size, cementcomposition and additives.
19
20 Scans for radiation will be madeaccording to established Westinghouse
21 Hanford procedures [EII 2.3, "Administration of Radiation Surveys to Support
22 EnvironmentalCharacterizationWorkon the HanfordSite,"(WHC-CM-7-7)]in all
23 areasfor workerprotectionand facilitycharacterization.In areaswhere
24 scansshowmeasurableradioactivity,the samplescollectedand residueremoved
25 will also be surveyedfor radiation.
!6
27 7.3.6.1 Data Reliability.Data reliabilitywill be assessedby evaluating
28 the samplehandlingand analysisqualitycontroliccordingto proceduresin
29 Eli I.II"Controland Transmittalof LaboratoryAnalyticalData"(WHC-CM-7-7).
30 Sample-handlingqualitycontrolwill be evaluatedby reviewingfield
31 documentationand resultsof qualityassurancesamplesto establishthat
32 samplingerrorwas minimized.The reviewwill be conductedto verifythat
33 decontaminatedequipmentwas used,thatcross-contaminationwas minimized,
34 that sampleswere preservedproperly,and thatthe chainof custodyof the
35 samples was not broken.
36
37
38 7.3.6 Sampling Equipmentand Procedures
39
40 Sampling equipmentwill be appropriate to the media sampled, which are
41 crusted powder (carbonates), concrete surfaces (wiped and scraped), concrete
42 cores, and soils. All samples (except concrete cores) will be collected in
43 2.0 ounce (60-milliliter) precleaned bottles; reusable sampling equipment
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1 (stainless steel) will be decontaminated and wrappedto ensure cleanliness
2 before each use. The following are examplesof someof the other sampling
3 equipment to be used to samplethe media.
4
S
6 Wipe samples Concrete
7 Powder of concrete scrapes Sot1s

ii i ii ii iiii i)1 i ii i ii ii ill i i iii i ii IIBIIII) ii iiiii i i i i ii iiiiiii i iLl i i i iii ii iij ii

9 Stainless- Ftlter paper Stainless- Stainless-
10 steel spoon steel putty steel shovel
11 knife and spoons
12
13
14 Wipe samplesw111be collected according to standard sampltng techniques
15 (EPA1987a) using Whatman No. 42 filter paper. The papers wtll be
16 laboratory prepared with dilute (1:100) nitric acid solution One filter
17 paper will be used to wipe downthe wall surface from a 6-tnch by 6-tnch
18 (15-centtmeter by IS-centimeter) section over the carbonate deposit. The
19 36-tnch (230-centimeter) square area, covered with a disposable template, will
20 be carefully wiped, using vertical strokes, starting at the top left corner
21 and progressing to the bottom right corner. The ftlter paper w111be held
22 with clean gloves to prevent contamination. A newpair of gloves will be used
23 for each wipe sample. Care will be taken to wipe the surface only once
24 throughout the samplingeffort. After the area is wiped, the filter paper
25 will be folded with the exposedside in and folded again to form a 90-degree
26 angle in the center of the paper.
27
28 Concrete cores will be collected with an approximately 3-tnch
29 (8-centimeter)-diameter diamondbit coring device, penetrating at least
30 2 inches (5 centimeters) into the concrete. Distilled water will be used as a
31 cutting lubricant to minimize dust generation. The top 1 Inch
32 (2.5 centimeter) of the core will be removedwith a concrete sawand placed in
33 a decontaminated container for crushing and analysis.
34
35 To collect soil samples, a cleaned stainless-steel shovel will be used to
36 remove the top 6 inches (15 centimeters) of soil; then a clean, stainless-
37 steel sampling spoonwill be used to fill a 2.0-ounce (60-milliliter) glass
38 jar with soil from a depth of 6 to 12 inches (15 to 30 centimeters).
39
40 All equipmentwill be decontaminated between samples in accordancewith
41 procedures outlined in EII 5.5 "Decontamination of Equipmentfor Resource
42 Conservation and Recovery ActComprehensive Environmental Response
43 Compensation and Liability Act (RCRA/CERCLA)Sampling" (WHC1988).
44
45

46 *Whatmanis a trademarkof WhatmanIncorporated.
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1 7.3.7 Summaryof SampltngEffort
2
3 Table 7-2 showsthe numberof samples to be collected and analyzed for
4 LSFFcharacterization and validation. QA/QCsampleswtll be collected once
5 each sampltng day.
6
7
8 7.3.8 Hodtftcmttons to the Smpltng Plan
9

10 The opttmal aspects of sampledesign are sometimesnot achievable because
11 of unanticlpated situations or changlngcondition. Factors adversely
12 Influenclng sampling efforts can Include equlpmentmalfunction or breakdown,
13 physical barriers to accessing sampling locations, and an overly optlmlstic
14 evaluatlon of other physlcal condltlons at the site. Whenmodlflcatlons to
15 the sampllng plan are necessary, they wlll be recorded In the field logbook
16 along with the circumstances requiring the modification. The fleld logbook
17 wlll be reviewed and signed by the project engineer dally. Thls w111 provlde
18 an accurate record of modifications and WestlnghouseHanford approval, while
19 allowlng sampllng to proceed safely and maintaining efflcient manpowerand
20 equlpmentusage. Whenmodificatlons to an established procedure are needed,
21 procedures outlined In Eli 1.4 "Deviations from Environmental Investlgations
22 Instructions" (WHC-CM-7-7)wlll be followed. Copies of the fleld logbook wlll
23 be madeavailable to Ecology upon request.
24

5
26 7.4 SITE SAFETY
27
28 A dangerouswaste operations plan ts required for al1 dangerouswaste
29 sampling sites. It is intended to specify Information pertinent to field
30 assignmentsand serves as a guide in unusual situations or emergencies.
31 A site-specific version of the general RCRA/CERCLAinvestigation health and
32 safety manualwill be developed For use in sampling at the LSFF. The site-
33 spectfic Health and Safety Plan will be prepared in accordancewith Eli 2.1,
34 "Preparation of HazardousWasteOperations Permits" (WHC-CM-7-7).
35
36
37 7.5 REMOVALOFREGULATEDIqATERIA.ANDWASTERESIDUE
38
39 The methodsof residueremovalwill includehigh-pressuresteam,water
40 washes,and acidwashes(_ percentaceticacid in water). The rinsatewill be
41 caughtusingdurableplasticliners. All regulatedmaterialspackagedfor
42 shipmentoffsitewill be in U.S.Departmentof Transportation-approved
43 containersthat are compatiblewith the wastecontents[e.g.,55-gallon
44 (210-1iter)drums]. All containerswill be labeledand shippedundermanifest
45 as necessaryaccordingto WAC 173-303-075(Figure7-I). All dangerouswaste
46 generatedby the clean-upwillbe handledin accordancewith WAC-173-303.
47 Activitiesconductedwithinthe HanfordFacilitythatonly involvethe
48 managementof radioactivewasteare not regulatedunderRCRA or WAC-173-303
49 regulations.Referencesto suchactivitiesare includedfor informational
50 purposesonly.
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I 7.6.1 lulldlng$
2
3 The reactionby-productdepositswill be removedfrom the wills,
4 ceilings,and floorsof the experimentroomsand tunnels. Cleaningmethods
5 may includeacidand/orwaterwashesor high-pressuresteam. The residue
6 will be drummed;sampledfor corroslvity,lead,and radioactivity(as
7 indicatedby the initialsurveys);and disposedof appropriately.
8
9
I0 7.6.! Soil
II
12 If samplingprovesthatthe percentof solublealkalinityin the soil is
13 abovebackgroundor the actionleveldescribedin Chapter6.0, Section6.2,
14 additionalsamplingwill be usedto detemlne the extentof contaminationand
15 levels(if any)of radioactivity.The affectedsoilwill then be drummedand
16 disposedof offsltein accordancewith the sitedisposalcontractthat is in
17 placeat the time of removalif samplingprovesit to be dangerousbut
18 uncontaminatedby radioactivity.If the soilhas low-levelradioactivity,it
19 will be held onslteuntila permittedTSD facilityis available.
2O
21
22 7.5.3 Equipment
23
24 The equipmentused for the LSFFand in contact wtth waste sodtumor
25 lithium burn exhaust gases, and equipmentused during the closure activities,
26 wtll be cleaned based on "EquipmentOecontamtnatton (Bracken 1989). The
27 cleaning wtll be accomplishedby high-pressure steam cleaning, water washing,
28 or acid washing. The acid washwtll use a 5 percent solutton of acetic acid
29 in water. The cleaning wtll be performed over a solid sheet of durable
30 plastic either .008 inch (0.2 millimeter) or 0.012 inch (0.3 millimeter)
31 thick, dependingon the equipment and amountof potential abrasion resulting
32 fromcleaningactivities.The rinsatewill be collectedin 55-gallon
33 (210-1iter)steeldrums,sampledfor corrosivity,and disposedof
34 appropriately.Aftercleaning,all equipmentand materialsoriginatingfrom
35 the LSFFwill be disposedof or surplused.
36
37
38 7.6 OTHERACTIVITIES REQUIREDFORCLOSURE
39
40 No other activities are required for clean closure.
41
42
43 7.7 SCHEDULEFORCLOSURE
44
45 Closureactivitieswill beginwithin30 days afternotificationby
46 Ecologythat thisclosureplan has beenapproved. Closurewill proceed
47 accordingto the schedulein Figure7-Z.
48
49
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1 7.8 AMENDMENTOF PLAN
2
3 The LSFFclosure plan will be amendedwheneverchanges in operating plans
4 affect the closure or if, whenconducting final closure activities, unexpected
5 events require a modification of the closure plan. This plan may be amended
6 any time before certification of final closure of the LSFF. ]f amendmentto
7 the approvedplan is required, DOE-RLwill submit a written request to Ecology
8 to authorize the change.
g

10
11 7.9 CERTIFICATIONOFCLOSUREANDSURVEYPLAT
12
13 Within 60 days of closure of the LSFF, DOE-RLwill submit to the Benton
14 CountyAuditor and the lead regulatory agencya certification of closure and a
lS duly certified survey plat. The certification of closure will be signed by
16 both DOE-RLand a registered independent professional engineer, stating that
17 the untt has been closed in accordance with the approvedclosure plan. The
18 certification will be submitted by registered mail or an equivalent delivery
19 service.
20
21 The DOE-RLand the independentprofessional engineer will certify with a
22 documentsimilar to Figure 7-3.
23
24 If clean closure is not attained, the owner or operator will submit to

the localzoningauthorityor to the authoritywith jurisdictionover local
land use, a surveyplat indicatingthe locationand dimensionsof the LSFF.

27 The EPAwill alsobe provl_edwith a surveyplat. The platwill showthe
28 facilitylocationwith respectto permanentlysurveyedbenchmarksand will be
29 preparedand certifiedby a professionalland surveyor.The platwill also
30 containa note,prominentlydisplayed,statingthe owner'sobligationto
31 restrictdisturbanceof the surveyedarea.
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I Figure 7-I. Flowchartfor Removal of ContaminatedMaterial and
2 Waste Residue.
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I Figure 7-2. Large Sodium Fire Facility Closure Schedule.
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1
2 CLOSURECERTIFICATION
3 FOR
4
5
6
7
8
9 Hanford Site

10 U.S. Department of Energy, Richland Operations Office
11
12
13
14
15
16 We, the undersigned,hereby certify that all
17 closure activitieswere performed in accordance
18 with the specificationsin the approvedclosure plan.
19
20
21
22
23
24

Owner/OperatorSignatureDOE-RL Representative Date
26 (TypedName)
27
28
29
30 P.E.# State
31 Signature IndependentRegistered ProfessionalEngineer Date
32 (TypedName, ProfessionalEngineer license number, state of issuance,and date
33 of signature)
34

I Figure 7-3. Closure Certificationfor the Large Sodium Fire Facility.
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I Table 7-I. Other Target Analyte List Inorganicsto be Reported.
,,,

3 A/uminum Magnesium
4 Antimony Manganese
5 Arsenic Mercury
6 Barium Nickel
7 BerylIium Potassium
B Cadmium Selenium
g Calcium Silver
I0 Cesium ThalIium
11 Chromium Vanadium
12 Cobalt Zinc
13 Copper Cyanide
14 Iron
15
16
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I Table 7-2. Minimum Number and Locationof Samples.

2 General sample location Minimum number of samplesto be
collected

3 Office Area 2

4 Floor Outside Exhaust Fan Room 2

5 Exhaust Fan Room Floor 1

6 Exhaust Fan Room Wall I

7 Exhaust Fan Room Ceiling I

8 SmalI Fire Room 2

9 Large Fire Room 2

10 Sodium Supply Room 1

II Gravel Scrubber ]

12 Soil Outside LSFF I

13 Quality assurance/qualitycontrol I per samplingday
14 samples

15
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I 8.0 POSTCLOSURE
2
3
4 8.1 NOTICE IN DEED BOOK
5
6 This closure plan is proposingclean closure of the I05-DR Large Sodium
7 Fire Facility. However, if clean closure cannot be obtained, the following
8 action will be taken in accordancewith WAC 173-303-610(1)(b). Within
9 60 days of the certificationof closure, DOE-RL will sign, notarize, and file
10 for recordingthe notice indicatedbelow. The notice will be concurrently
11 sent to Ecology and the Auditor of Benton County, P.O. Box 470, Prosser,
12 Washington,with instructionsto record this notice in the deed book.
13
14 TO WHOM IT MAY CONCERN
15

16 The United States Department of Energy-RichlandOperations Office, an
17 operations office of the United States Departmentof Energy,which is a
18 department of the United States government,the undersigned,whose local
19 address is the Federal Building,825 Jadwin Avenue, Richland,Washington,
20 hereby gives the followingnotice as required by 40 CFR 265.120 and
21 WAC 173-303-610(10)(whicheveris applicable):
22
23 (a) The United States of America is, and since April 1943, has been in
24 possession in fee simple of the followingdescribed lands: (legal
25 descriptionof I05-DR Large Sodium Fire Facility).
26

27 (b) The United States Departmentof Energy-RichlandOperations Office,
28 by operation of the I05-DR Large Sodium Fire Facility,has disposed
29 of hazardous and/or dangerouswaste under the terms of regulations
30 promulgatedby the United States EnvironmentalProtectionAgency and
31 WashingtonDepartment of Ecology (whicheveris applicable)at the
32 above described land.
33
34 (c) The future use of the above describedland is restrictedunder terms
35 of 40 CFR 264.117(c)and WAC 173-303-610(7)(d)(whicheveris
36 applicable).
37
38 (d) Any and all future purchasersof this land should inform themselves
39 of the requirementsof the regulationsand ascertainthe amount and
40 nature of waste disposed of on the above describedproperty.
41

42 (e) The United States Departmentof Energy-RichlandOperationsOffice
43 has filed a survey plat with the Benton County Planning Department
44 and with the United States EnvironmentalProtectionAgency,
45 Region 10, and the WashingtonDepartmentof Ecology (whicheverare
46 applicable)showingthe location and dimensionsof the I05-DR Large
47 Sodium Fire Facility and a record of the type, location, and
48 quantity of waste treated.
49
50
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1 8.2 POSTCLOSURECARE
2
3 Postclosure care is generally required when a waste management facility
4 cannot attain a clean closure. If the LSFF cannot attain clean closure under
5 this plan, closure may be deferred until the reactor building, underground
6 tunnels, filter building, stack, and crib characterization and disposal are
7 addressed under concurrent and future programs.
8
9 If It is determined that the LSFF cannot be remediated under these

10 programs, a postclosure plan will be prepared for the facility at that time.
11 The postclosure plan will include the following:
12
13 • Inspection plan
14
15 • Monitoring plan
16

17 • Maintenanceplan
18
19 • Personneltraining
20
21 • Postclosurecontact
22
23 • Provisionsto amend the postclosureplan
24

25 • Provisionsto certifythe postclosureplan.
26
27
28
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C OBalielle
Pacific Norlhwest Laborat0_rtes
P.O, Box999

Rlchland, W*shirqllon U.S.A, 993S2
T_tlephnne (SO9) 376-3564

O O

T_lex 15.2874

September 17, 1987

J. W, Btglln
221T/23 / 200t_/
Hesttnghouse Hanford Company
P, O. Box 1970
R1¢hland, WA 99352

Dear Mr, Blgltn:

RK)ZO/_TZVZTYZN WASTESAMPLES

_-.::......................__.d/m/_a.............::......................,,

• __...--..... _Gamma ....... -_--

t2 < 6 330 70 50 48
f-

k,, 14 <13 <30 <14

16 < 19 < 47 < 18

Ptt, < 14 < 35 < 10

R, F. Keough

RFK/tl:s
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JvlO_'O ,#,.__,,_ .......,,,
.MATERIAL SAFETY DATA SHEET 0HS12510

_ONAL HEALTH SERVICES, INC. EMERGENCY CONTACT. :
450 SEVENTH AVENUE, SUITE 2407 JOKN S. BRANSFORD, jR. (615) 292-1180
NEW YORK, NEW YORK 10123
(800) 445-MSDS (212) 967-1100

SUBSTANCE IDENTZFZCAT_-ON ...... _

CAS-NUMBER 7439-92 - !
RTEC-NUMBER OF7525000

SUBSTANCE : LEAD

TRADE NAMES/SYNONYMS :
C.I. PIGMENT METAL 4: C.I, 77575: LEAD F_.A/_: KS-4: LEAD S 2: SI:
SO: PLUMBUM: SO: PB-S I00: LEAD ELEMENT: L-18: L-24: L-29:
L-27: T-134 : PB: OHS12510

CHEMICAL FAMILY :
M_TAL

MOLECULAR FORMULA : PB MOLECULAR WEIGHT: 207.19

CERCLA RATINGS (SCALE 0-3) : HEALTH-3 FIRE-O REACTIVITY-O PERSISTENCE,,3
NFPA RATINGS (SCALE 0-4) : HEALTH-3 FIRE_0 REACTZVITY_O

COMPONENTS AND CONTAMINANTS

COMPONENT: LEAD PERCENT: 99.8

OTHER CONTAMINANTS" BISMUTH, COPPER, ARSENIC, ANTIMONY, TIN, IRON, SILVER,
ZINC

EXPOSURE LIMIT:
LEAD, INORGANIC ?'T_'MESAND DUST (AS PB) :
50 UG(PB)/M3 CS;_A 8 HOUR TWA
30 UG(PB)/M30SHA 8 HOUR TWA ACTION LEVEL
IF AN EMPLOYEE IS EXPOSED TO _AD FOR MORE THAN 8 HOURS PER DAY THE

FOLLOWING FORMULA IS USED:
MAXIMUM PERMISS:BLE L_MIT (IN UG/MB)- 400 DIVIDED BY HOURS WORKED IN THE DAY
0.15 MG(PB)/M3 ACGZH TWA
<0.I0 MG(PB)/M3 NIOSH RECOMMENDED i0 HOUR TWA

1 POUND CERCLA SECTION 103 _PORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC C.KEMICAL RELEASE REPORTING
SUBJECT TO CALIFORNIA PROPOSITION 65 CANCER AND/OR REPRODUCTIVE TOXICITY

WARNING AND R_LEASE REQU_RMENTS- (FEBRUARY 27, 1987)

I | ii|,I|I|||! ll|l| III i|l I I I l!l II1!I llll|l|l/!|J|i |II |ll|llill I III||||I1| !

PHYSICAL DATA

PTION: BLUISH-WHITE, SILVERY GRAY, HEAVY, MALLEABLE METAL

BOILING POINT: 3!_4 F (1740 C) MELT_.NG POINT: 622 F (328 C)

_PEC!FIC GRAVITY: i1.3 SOLUBILITY IN WATER: INSOLUBLE

C-!
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" MSOS
VAPOR PRESSURZ: i. 3 MMHG 0 970 C

OTH_ SOLVENTS (SOLVENT - SOLUBILITY) :
SOLUBLE IN NITRIC ACID, HOT CONCENTRATED SULFURIC ACID

I ." J

OTH_ PHYSICAL DATA
HARDNESS : 1.5 MOHS
em em aB_qmgm_ im m 9m im_ _ ii amJ _.mmlmm_oI_m__ 1 lJ4mm _ emmm qm _em mm ,mD qmmqm em Iml qm_ em _ m_,-- am am am am _m Im _em am amj am mm,m..it ,,e_m em o

F_RE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD
NEGLIGIBLE FIP.E HAZARD IN MZTALLIC FORM; HOWEVER, POSSIBLE FIRE AND EXPLOSION
HAZARD IN DUST FORM WHEN EXPOSED TO HY-AT OR FLA/_.

FZREFIGHTING MEDIA:
DRY CHEMICAL, CARBON DIOXIDE, KALON, WATER SPRAY OR STANDARD ._UAM
(1987 EM_GENC¥ RESPONSE GUIDEBOOK, DOT P 5800.4).

FOR LARGER FIRES, USE WATER SPRAY, FOG OR STANDARD FOAM
(1987 EMZRGENCY RESPONSE GUIDEBOOK, DOT P 5800.4).

FIREFIGHTZNG :
NO ACUTE HAZARD. MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. AVGID
VAPORS OR DUSTS; KZZP UPWIND.

USE AGENTS SUITABLE FOR TYPE OF SURROUNDING FIRE. AVOID BREATHIflG HAZARDOU.S
VAPORS, KEEP UPWIND.

_ qw am tm _wB am qm _m _ _,ml qw__ qm _ _ qn _ Im _ml9m ImPqm _qI _m _m _ _w _m _ _ im _ _ _m am _ _ -_ _ _ _m _mmlw _mi_ _ _ _ _mD _m_ _ _ _

TOXTC_TY

LEAD:

450 MG/KG/6 YEAR ORAL-WOMAB TDLO; I0 UG/M3 INHALATION-HUMAN TCLO; i000 MG/KG
INTRAPERITONEAL-RAT LDLO; 160 MG/KG ORAL-PIGEON LDLO; MUTAGENIC DATA (RTECS) ;
REPRODUCTIVE EFFECTS DATA (RTECS).
CARCINOGEN STATUS: HUMAN INADEQUATE EVIDENCE, ANIMAL SUI_FICIENT EVIDENCE
(!ARC CLASS-2B FOR INORGANIC LEAD COMPOUNDS). RENAL TUMORS WER_ PRODUCED IN
ANIMALS BY LEAD ACETATE, SUBACETATE AND PHOSPHATE GIVEN ORALLY, SUBCUTANEOUSLY
OR _.NTRAPERITONEALLY. NO EVALUATION COULD BE MADE OF THE CARC!NOGENZCIT¥ OF
pOWDERED LEAD.

LEAD IS A NEUROTOXIN, NEPHROTOXIN, TERATOGEN, AND A CUMULATIVE POISON WH[[C._
MAY ALSO AFFECT T_LE BLOOD, MY.ART, ENDOCRINE, AND IMMUNE SYSTEMS. PERSONS
WITH NERVOUS SYSTEM OR GASTROINTESTINAL DISORDERS, ANEMIA, OR CH!_ONIC
BRONCHITIS MAY BE AT AN INCREASED RISK FROM EXPOSURE.

KEALTH EFFECTS AND F_RST AID

INHALATION :

LEAD: C-E
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rROTOXIN/NEPHROTOXIN/TERATOGEN . '_
CUTF_ EXPOSLrRZ- INHALATION OF LARGE AMOUNTS OF LEAD MAY CAUSE A METALLIC
TASTE, THIRST, A BURNING SENSATION IN THE MOUTH AND THROAT, SALIVATION,
ABDOMINAL PAIN WITH SEVERE COLIC, VOMITING, BLOODY DIA_EA, CONSTIPATION
FATIGUE, SLEEP DISTbq_BANCES, DULLNESS, RESTLESSNESS, IRRITABILITY, MEMORY
LOSS, LOSS OF CONCENTRATION, DELIRIUM, OLIGURIA OFTEN WITH HEMATURIA AND
ALBUMINURIA, ENCEP}£ALOPATHY WITH VISUAL FAILURE, PARESTHESIAS, MUSCLE
PAIN AND WEAKNESS, CONVULSIONS, AND PARALYSIS. DEATH MAY RESULT FROM
CARDIORESPIRATORY Ag.RZST OR SHOCK. SURVIVORS OF ACUTE EXPOSURE MAY
EXPERIENCE THE ONSET OF CHRONIC INTOXICATION. LIVER EFFECTS MAY INCLUDE
ENLARGEMENT AND TENDERNESS AND JAUNDICE. THE FATAL DOSE OF ABSORBED LEAD
IS APPROXIMATELY 0.5 GRAMS. PATHOLOGICAL FINDINGS INCLUDE GASTROINTESTINA
INFLAMMATION AND RENAL TUBULAR DEGENERATION. METAL FL'ME FEVER, AN
INFLUENZA-LIK]E ILLNESS, MAY OCCUR DUE TO THE IN'HALATION OF FRESHLY FORMED
METAL OXIDE PARTICLES SIZED BELOW 1.5 MICRONS AND USUALLY BETWEEN
0.02-0.05 MICRONS. SYMPTOMS MAY BE DELAYED 4-12 HOURS AND BEGIN WITH A
SUDDEN ONSET OF THIRST AND A SWEET, METALLIC OR FOUL TASTE IN THE MOUTH.
OTHER SYMPTOMS MAY INCLUDE UPPER RESPIRATORY TRACT IRRITATION ACCOMPANIED
BY COUGHING AND A DRYNESS OF THE MUCOUS MEMBRANES, LASSITUDE AND A
GENERALIZED FEELING OF MALAISE. FEVER, CHILLS, MUSCULAR PAIN, MILD TO
SEVERE HEADACHE, NAUSEA, OCCASIONAL VOMITING, EXAGGERATED MENTAL ACTIVITY
PROFUSE SWEATING, EXCESSIVE URINATION, DIARRHEA, AND PROSTRATION MAY ALSO
OCCUR. TOLERANCE TO FUMES DEVELOPS RAPIDLY, BUT IS QUICKLY LOST. ALL
SYMPTOMS USUALLY SUBSIDE WITHIN 24-36 HOURS.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO LOW LEVELS OF LEAD MAY
RESULT IN AN ACCUMULATION IN BODY TISSUES AND EXERT ADVERSE EFFECTS ON THE
BLOOD, NERVOUS SYSTEMS, HEART, ENDOCRINE AND IMMUNE SYSTEMS, KIDNEYS, AND
REPRODUCTION. EARLY STAGES OF LEAD POISONING, "PLL'MBISM", MAY BE EVIDENCEE
BY PALLOR, A_;OREXIA, WEIGHT LOSS, CONSTIPATION, APATHY OR IRRITABILITY,
OCCASIONAL VOMITING, FATIGUE, HEADACHE, WEAKNESS, METALLIC TASTE IN THE
MOUTH, GINGIVAL LEAD LINE IN PERSONS WITH POOR DENTAL HYGIENE, AND ANFJMIA.
LOSS OF RECENTLY DEVELOPED MOTOR SKILLS IS GENERALLY OBSERVED ONLY IN
CHILDREN. MORE ADVANCED STAGES OF POISONING MAY BE CHA2ACTERIZED BY
INTERMITTENT VOMITING, IRRITABILITY AND NERVOUSNESS, MYA/XZIA OF THE ARMS,
LEGS, JOINTS, AND ABDOMEN, PARALYSIS OF THE EXTENSOR MUSCLES OF THE
A2.MS AND LEGS WITH WRIST AND/OR FOOT DROP, AND INTESTINAL SPASMS
WHICH CAUSE SE'/ERE ABDOMI);AL PAIN. SE'/ER.E "PLUMBISM" MAY
RESULT IN PERSISTENT VOMITING, ATAXIA, PERIODS OF STUPOR OR LETHARGY,
ENCEPHALOPATHY WITH VISUAL DISTLq_BANCES WHICH MAY PROGRESS TO OPTIC
NEURITIS AND ATROPHY, HYPERTENSION, PAPILLEDEMA, CRANIAL NERVE PARALYSIS,
DELIRIb'M, CON"/ULSIONS, AND COMA. NEUROLOGIC SEQUELAE MAY INCLUDE MENTAL
RETARDATION, SEIZURES, CEREBRAL PALSY, AND DYSTONIA MUSCULORAM DEFOR/W_ANS.
IRREVERSIBLE KIDNEY DAMAGE HAS BEEN ASSOCIATED WITH INDUSTRIAL EXPOSURE.
REPRODUCTIVE EFFECTS HAVE BEEN EXHIBITED IN BOTH MALES AND FEMALES.
PATERNAL EFFECTS MAY INCLUDE DECREASED SEX DRIVE, IMPOTENCE, STERILITY,
AND AD%_RSE EFFECTS ON THE SPERM WHICH MAY INCREASE THE RISK OF BIRTH
DEFECTS. MATEP.NAL EFFECTS MAY INCLUDE MISCARRIAGE AND STILLBIRTHS IN
EXPOSED WOMEN OR WOM_'N WHOSE HUSBANDS WE_RE EXPOSED, ABORTION, STERILITY
OR DECREASED FERTILITY, A_;D ABNORMAL MENSTRUAL CYCLES. LEAD CROSSES _'HE
PiACENTA A_WD MAY AFFECT THE FETUS CAUSING BIRTH DEFECTS, MENTAL
RETARDATION, BEHAVIORAL DISCRDERS, AND DEATH DURING THE FIRST YEAR OF
CHILDHOOD. A_;IM.AL STUDIES INDICATE THAT REPRODUCTIVE EFFECTS MAY BE
ADDITIVE_ IF BOTH PA2.ENTS ARE EXPOSED TO LEAD.

AID- RF._MOVE FROM EXPOSURE A2/.A TO FRESH AIR IM/M_DIATELY. IF BREATHING
STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT REST.

REAT SYMPTOM*ATICALLY AND SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY.

3".<IN CONTACT:
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MSD.S# "LEAD:
ACUTE EXPOSURe- DIRECT CONTACT WITH LEAD POWDERS OR DUST MAY CAUSE

IRRITATION. 12.AD IS NOT ABSORBED THROUGH THE SKIN, BUT MAY BE TRA/_SF_
TO THE MOUTH INADVERTENTLY BY CIGARETTES, CHEWING TOBACCO, FOOD, OR
MAKE -UP.

CHRONIC EXPOSURZ- REPEATED OR PROLONGED EXPOStrRE TO THE POWDER OR DUST MAY
RESULT IN DERMATITIS. SYSTEMIC TOXICITY MAY DEVELOP IF LEAD IS TRA/_SFERR
TO THE MOUTH BY CIGARETTES, CHEWING TOBACCO, FOOD, OR MA/fE-UP.

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
ARY,A WITH SOAP OR MILD DETERGENT AND I.A/_GE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET M_DICAL
ATTENTION IMMEDIATELY.

EYE CONTACT :
LEAD:

ACUTE EXPOSURE- LEAD DUST OR POWDERS MAY CAUSE IRRITATION. METALLIC LEAD
PARTICLES MAY CAUSE AN INFLAMMATORY FOREIGN BODY REACTION; It;JURY IS
GENERALLY THOUGHT TO BE M_CKANICAL AND NOT TOXIC.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS.

FIRST AID- WASH EYES IM}fEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE
OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
RY.MAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY.

INGESTION :
LEAD:
NEUROTOXIN/NEPKROTOXIN/TERATOGEN.

ACUTE EXPOSURE- ABSORPTION OF LARGE AMOUNTS OF LEAD FROM THE INTESTI
TRACT MAY CAUSE SYSTEMIC EFFECTS AS DETAILED IN ACUTE INHALATION. THE
FATAL DOSE OF ABSORBED LEAD IS APPROXIMATELY 0.5 GRAMS.

CHRONIC EXPOSUI_- REPEATED OR PROLONGED EXPOSURE TO LOW LEVELS OF LEAD MAY
RESULT IN AN ACCUMULATION IN BODY TISSUES AND ADVERSE EFFECTS ON THE
KIDNEYS, HEART, A/_D BLOOD, AND ON THE NERVOUS, REPRODUCTIVE, ENDOCRINe:,
AND IMMUNE SYSTEMS AS DETAILED IN CHRONIC INHALATION.

FIRST AID- DO NOT INDUCE VOMITING. QUALIFIED MEDICAL PERSONNEL SHOULD REMOVE
CHEMICAL BY GASTRIC LAVAGE OR CATHARSIS. ACTIVATED CHARCOAL IS USEFUL. GET
M_DICAL ATTENTION IMMEDIATELY.

ANTIDOTE :

THE FOLLOWING ANTIDOTE HAS BEEN RECOMMENDED. HOWEVER, THE DECISION AS TO
WHETh-ER THE SEVERITY OF POISONING REQUIRES ADMINISTRATION OF A_Y ANTIDOTE AND
ACTUAL DOSE REQUIRED SHOULD BE MADE BY QUALIFIED MEDICAL PERSONNEL.

FOR LEAD POISONING:
INITIATE URINE FLOW FIRST. GIVE 10% DEXTROSE IN WATER INTRAVENOUSLY, 10-20
ML/KG BODY W-EIGHT, OVER A PERIOD OF I-2 HOUr. IF URINE FLOW DOES NOT STAg:'i,
GIVE MA/_ITOL, 20% SOLUTION, 5-10 M-L/KG BODY WEIGHT INTRAVENOUSLY OVER
20 MINUTES. FLUID MUST BE LIMITED TO REQUIRY__NTS AND CATHERTIZATION MAY BE
NECESSARY IN COMA. DAILY URINE OUTPUT SHOULD BE 350-500 ML/M2/24 HOURS.
EXCESSIVE FLUIDS FURTHER INCREASE CEREBRAL EDEMA.
FOR ADULTS WITH ACUTE ENCEP}_-ALOPATHY, GIVE DIMZRCAPROL, 4 MG/KG,
INTRAMUSCULARLY EVERY 4 HO[/RS FOR 30 DOSES. BEGINNING 4 HOURS LATER, GIVE
CALCIJM DISODIUM EDETATE AT A SEPERATE INJECTION SITE, 12.5 MG/KG
INTRAMJSCULARLY EVERY 4 HOLq_S AS A 20% SOLUTION, WITH 0.5% PROCAINE AD
FOR A TOTAL OF 30 DOSES. IF SIGNIFICANT IMPROVEMZNT HAS NOT OCCURRZD BY
FOURTH DAY, INCREASE THE NL'MBER OF INJECTIONS BY I0 FOR EACH DRUG.
FCR SYMPTOMATIC ADULTS, THE COLq_SE OF DIM_RCAPROL AND CALCIUM DISODIUM
EDETATE CAN BE SHORTENED OR CALCIUM DISODIS"M EDETATE ONLY CA/_ BE GIVEN IN
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OSAGE OF 50 MG/KG INTRAVENOUSLY AS 0.5% SOLUTION IN 5% DEXTROSE IN WATER
NCRM.AL SALINE BY INFUSION OVER NOT LESS THAN 8 HOURS FOR NOT MORE THAN
AYS. FOLLOW WITH PENICILLAMINE, 500-750 MG/DAY, ORALLY FOR I-2 MONTHS OR

UNTIL URINE LEAD LEVELS DROPS BELOW 0.3 MG/24 HOURS (DREISBACH, MDiNDBOOK OF
POISONING, IITH F D.). ANTIDOTE SHOULD BE ADMINISTERED BY QUALIFIED MEDICAL
PERSONNEL.

RZACTIVITYSECTION

RZACTIVITY:sTABu NODALT M;, I  ZS ;RZSS S ,'iSDS
INCOMPATIBILITIES :
LEAD :

AMMONIUM NITRATE: VIOLENT OR EXPLOSIVE REACTION.
CHLORINE TRIFLUORIDE: VIOLENT REACTION.
DISODIUM ACETYLIDE: TRITURATION IN MORTAR MAY BE VIOLENT AND LIBERATE

CARBON.
HYDROGEN PEROXIDE (52% OR GREATER): VIOLENT DECOMPOSITION.
HYDROGEN PEROXIDE (60% SOLUTION) AND TRIOXANE: SPONTANEOUSLY DETONABLE.
METALS (ACTIVE): INCOMPATIBLE.
NITRIC ACID: LEAD-CONTAINING RUBBER MAY IGNITE.
OXIDIZERS (STRONG) : INCOMPATIBLE.
SODIUM AZIDE: FORMS LEAD AZIDE AND COPPER AZIDE IN COPPER PIPE.

IUM CARBIDE: VIGOROUS REACTION.
;ULFURIC ACID (HOT): REACTS.
_IRCONIUM-LEAD ALLOYS: IGNITION ON IMPACT.

DECOMPOSITION :
THERMAL DECOMPOSITION PRODUCTS ARE TOXIC OXIDES OF LEAD.

PO L'fMERI ZATI ON :
:_.AZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NCRMAL
TEMPERATLq%ES AND PRESSURES.

STORAGE-DISPOSAL

OBSERVE ALL FEDEP.AL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
ENVIRONIKENTAL PROTECTION AGENCY.

**STORAGE**

STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

CONDITIONS TO AVOID

i MAY BURN BUT DOES NOT IGNITE READILY.
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SPILLS AND LEAKS

WATER-SPILL:
THE CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986
(PROPOSITION 65) PROHIBITS CONTAMINATING ANY KNOWN SOURCE OF DRINKING WATF_R
WITH SUBSTANCES KNOWN TO CAUSE CANCER AND/OR REPRODUCTIVE TOXICITY.

OCCUPATI ONAL- SP ILL:
DO NOT TOUCH SPILLED MATERIAL. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. FOR
SMA/_ SPILLS, TA/fE UP WITH SAND OR OTHER ABSORBENT MATERIAL A/_D PLACE INTO
CONTAINERS FOR LATER DISPOSAL. FOR SMALL DRY SPILLS, WITH A CLEAN SHOVEL
PLACE MATERIAL INTO CLEAN, DRY CONTAINER AND COVER. MOVE CONTAINERS FROM
SPILL AREA. FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL.
KEEP UNNECESSARY PEOPLE AWAY. ISOLATE HAZARD A2_A AND DENY ENTRY.

RESIDUE SHOULD BE CLEANED UP USING A HIGH-EFFICIENCY PARTICULATE FILTER
VACUUM.

REPORTABLE QUANTITY (RQ): 1 POUND
THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 I_EQU_R/%,.q
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40). IF THE RELEASE O_n
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION I03, THE NATIONAL RESPONSE
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-8802 OR (202) 426-2675
METROPOLITAN WASHINGTON, D.C. A/tEA (40 CFR 302.6).

PROTECTIVE EQUIPMENT SECTION

VENTILATION:
PROVIDE LOCAL EX_.AUST OR PROCESS ENCLOSU'R.E %FENTILATION TO M_ET PUBLISHED
EXPOStFR_ LIMITS.

LEAD (EL_NTAL, INORGANIC, A/_D SOAPS) :
VENTILATION SHOULD M_ET THE RZQUIR2_NTS IN 29CFRI910.1025(E).

RESPIRATOR:
THE FOLLOWING RESPIRATORS ARE THE MiNIML'M LEGAL REQUIREMENTS AS SET FORTH

BY THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION FOUND IN 29 CFR 19]0,
SUBPART Z.

RESPIRATORY PROTECTION FOR LEAD AEROSOLS

AIRBORNE CONCENTRATION OF LY.AD OR REQUIRED RESPIRATOR
CONDITION OF USE

NOT IN EXCESS OF 0.5 MG/M3 (!0X PEL) HALF-MASK, AIR PURIFYING
RESPIRATOR EQUIPPED WITH
HIGH-EFFICIENCY FILTERS.

NOT IN EXCESS OF 2.5 MG/M3 (50X PEL) FULL FACEPIECE, AIR-PURIFYING
RESPIRATOR WITH HIGH EFFICIENCY
FILTERS.
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NOT IN EXCESS OF 50 MG/H3 (1000X PEL) ANY POWERED AIR-PURIFYING
• RESPIRATOR WITH HIGH EFFICIENCY

FILTERS ;
OR

OPERATED IN POSITIVE-PRESSURE
MODE.

NOT IN EXCESS OF 100 MG/M3 SUPPLIED-AIR RESPIRATORS WITH
FULL FACEPIECE, HOOD OR HELMET Of
SUIT, OPERATED IN POSITIVE
PRESSURE MODE.

GREATER THAN 100 MG/M3, UNKNOWN FULL FACEPIECE, SELF-CONTAINED
CCNCENTRATIONS OR FIREFIGHTING BREATHING APPARATUS OPEPJ%TED IN

POS ITIV_-PRESSURZ MODE.

(RESPIRATORS SPECIFIED FOR HIGHER CONCENTRATIONS CAN BE USED AT LOWER
CONCENTRATIONS OF LEAD).
r:-ULL FACEPIECE IS REQUIRED IF THE LEAD AEROSOLS CAUSE EYE OR SKiN IRRITATION
AT THE USE CONCENTRATIONS.)
:A HIGH EFFICIENCY PARTICULATE FILTER MEANS 99.97% EFFICIENT AGAINST 0.3
MICRON PARTICLES. )

THE FOLLOWING RESPIRATORS AND MAXIMI/M USE CONCENTRATIONS ARE RECOMMENDATIONS
BY THE U.S. DEPARTMENT OF HEALTH AND HUM.AN SERVICES, NIOSH POCKET GUIDE TO
CHEMICAL HAZARDS OR NIOSH CRITERIA DOCjMENTS.
THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND

HE WORK PLACE AND BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE OF
PATIONAL SAFETY AND HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION.

LEAD, INORGANIC FUMES AND DUSTS (AS PB):
0.50 MG(PB)/M3- ANY SUPPLIED-AIR RESPIRATOR.

ANY AIR-PURIFYING RESPIRATOR WITH A HIGH-EFFICIENCY
PARTICULATE FILTER.

ANY SELF-CONTAINED BREATHING APPARATUS.

1.25 MG(PB)/M3- ANY POWERED AIR-PURIFYING RESPIRATOR WITH A HIGH-EFFICIENCY
PARTICULATE FILTER.

ANY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUOUS FLOW
MODE.

2.50 MG(PB)/M3- ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR WITH A
HIGH-EFFICIENCY PARTICULATE FILTER.

ANY POWERED AIR-PURIFYiNG RESPIRATOR WITH A TIGHT-FITTING
FACEPIECE AND A HIGH-EFFICIENCY PARTICULATE FILTER.

ANY SELF-CONTAINED BRY.ATHING APPARATUS WITH A FULL
FACEPIECE.

ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE.
ANY SUPPLIED-AIR RESPI?._TOR WITH A TIGHT-FITTING FACEPIECE

OPERATED iN A CONTI._OUS FLOW MODE.

50.0 MG(PB)/M3- ANY SUPPLIED-AIR RESPIRATOR WITH A HALF-MASK AND OPERATED IN
A PRESStq_E-DEMA/_D OR OTHER POSITIVE PRESSURZ MODE.

.0 MG(PB)/M3- ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE AND
OPERATED IN A PRESSL"R.E-DEMA/_D OR OTHER POSITI'/E PRESSURE
MODE.

ESCAPE- ANY AIR-PURIFYING :_LL FACEPIECE RESPIRATOR WITH A
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MSDS # ....
HIGH-EFFICIENCY PARTICULATE FILTER.

ANY APPROPRIATE ESCAPE-TYoPE SELF-CONTAINED BREATHING
APPARATUS.

FOR FI_.EFIGHTING AND OTHER IM_DIATEL¥ DANGEROUS TO LIFE OR HEALTH CONDITION.

SELF-CONTAINED BREATHING APPA/_ATUS WITH FULL FACEPIECE OPERATED IN PRESS%I_
DEMAND OR OTHER POSITIVE PRESSURE MODE.

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN ?RESSURE-DEMA_F
OR OTHER POSITIg"E PR.ESSURZ MODE IN COMBINATION WITH AN AUXILIARY
SEI2-CONTAINED BREATHING APPARATUS OPERATED ZN PRESSURE-DE._.iND OR OTHER
POSITIWE PRESSURE MODE.

CLOTHING:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING A/_D EQUIPMENT
TO PRE%rENT REPEATED OR PROLONGED SKiN CONTACT WITH THIS SUBSTANCE.

LEAD (ELEMENTAL, INORGANIC, AND SOAPS) :
PROTECTIVE CLOTHING SHOULD MEET THE REQUIREMENTS FOR PROTECTIVE WORK CLOTHING
AND EQUIPMENT IN 29 CFR 1910.1025(G).

GLOVES :
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT COt_TACT WITH
SUBSTANCE.

LEAD (ELE_NTAL, INORGANIC & SOAPS):
PROTECTIVE GLOVES SHOULD MEET THE R.EQUZRY_NTS FOR PROTECTIVE _CRK CLOTHINC.
AND EQUIPMENT IN 29 CFR 1910.I025(G).

EYE PROTECTION:
EMPLOYEE MUST _'EAR SPLA/H-PROOF OR DUST-RZSISTA2_T SAFETY GOGGL:S TO PREVENT
EYE CONTACT WITH THIS SUBSTANCE.

EMERGENCY EYE WASH: WHERE THERE IS ANY POSSIBILITY THAT AN EMPbOYEE'S EYES MAY
BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH
FOUNTAIN WITHIN THE IM>[EDIATE WORK Ag,EA FOR EMERGENCY USE.

LEAD (ELEMENTAL, INORGANIC, AND SOAPS) :
PROTECTIVE EYE EQUIPMENT SHOULD MEET THE REQUIREMENTS FOR PROTECTIVE WORK
CLOTHING AND EQUIPMENT IN 29 CFR 1910.I025(G).

AUTHORIZED BY- OCCUPATIONAL HEALTH SERVICES, INC.

CREATION DATE: 12/I0/54 REVISION DATE: 10/13,,89
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OO.'JPATZONAL_ SERVICES, INC. E___CY CONTACT:
SEVENTH AVENUE, SUITE 2407 JOHN S. BRANSFORD, JR. (615) 292-1180
YORK, Nh'WYORK 10123
)) 445-MSD6 (212) 967-1100

SUBSTANCE IDENTIFICATION

CAS-NUMBER 497-19-8
RI_:-NUMBER VZ4050000

SUBSTANCE: SODII_ CARBONATE

TRADENm4Es/emoND_:
CARBONIC ACID, DISODIt_ SALT: BISODIUM CARBONATE: CALCINED SO_:
CARBONIC ACID SODIUM SALT: CARBONIC ACID SODIUM SALT (1:2): DISODIUM
CARBONA/rE: NA-X: SOl,A: SODA ASH: OHS21080

CHE CAL FAMILY:
I]_O_'JH_ICSALT

_DLF._ FORMUIA: C-O3.2NA MO_ WEIGHT: 105.99

CERCIA RATINGS (SCAI_ 0-3) : _2 FIRE_ REACYIVITY=I PERSISTENCE-0
NFPA RATI_GS (SCALE 0-4) : _2 FIRE=<) REACITgTI_=I

@

C_:ONENTS AND OONTAMINAN_

C_IPONENT: SODIUM CARBO_ATE PERCENT: i00

CONTAMINANIS: NONE

EXPOSURE I/MIT:
NO _ATIONAL EXPOSURE LE41TS ESTABLISHED BY OSHA, ACGIH, OR NIOSH.

l_fSICAL [IA/A

D_CRIPTION: ODORI/_S, OOIDRI2_S 99 %W{ITE, }_I'GROSCOPICCRYSTAI//_'E PC_'_ER,
5_gU.LCRYSTALS, OR GRANUI2S WITH AN ALFAI/_E TASTE.

BOIlinG POINT: DEC_4PDSES MELTIDG POI]rf: 1564 F (851 C)

SPECIFIC GRAVITY: 2.536 SOI/]BIIITY IN Z_TER: 7.1% @ 0 C

PH: 11.5 @ 1% AQ SOLN

OTHER SOLVE_fS (SOLVENT - SOLUBILITY) :
SOI//BLEIN GLYCEROL; INSOI//BLE IN AI/3DHOL, ACETONE

FIRE AND EXPIflSION[]ATA

FIRE ;_D EXPI/3SIONHAZARD
FIRE HAZARD WHEN ID[POSEDTO HEAT 07_FI24_E.
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_IGHTING MEDIA"
DRY _CAL, CARBON DIOXIDE, HAHN, WATER SPPAY OR STAND'/_D FO_21
(1987 D4ERC.,_CYRESPONSE GUIDEIKX)K, DOT P 5800.4).

FOR IARGER _, USE _%TER S_A¥, FOG OR ST_ FOAM
(1987 _CY _I:_NSE GUIDEBOOK, DOT P 5800.4).

__:
NO ACUI_ HAZARD. _ ODNTAINER FRCM _ AREA IF POSSIBLE. AVOID BREA_
VAPORS OR DU_; KEEP _.

TOXICTIX

SODIUM CARBONATE:
A__S: 500 MG/24 HOURS SKI_;-RABBITMILD _B.TTA.TION; I00 MG/24 H_
EYE-RABBIT I_DDERATE IRRITATION; I00 MS RINSED EYE-RABBIT MILD IRRrrATION;
4090 MS/KG ORAL-RAT 1/350;2300 MG/M3/2 HCL_ _ON-RA.T LC50; 1200 MG/_/2
HOD_S I_HALATION-bK_SE LCS0; 2210 MG/KG SUBCUT2u'IEOUS-MOUSEI/)50; 117 MG/KG
lh " SE I/)50;800 MG_/2 _ II_ON_T.A PIG _50;
RE_ODU_ _ _ (_).
).iO)K)HYDRATE:NO E_TA AVAIIABI_,
DECAHYDRATE: NO DATA AV_IIABLE.
C_/_CIN_ STA_JS: NONE.

SODIUM CARBONATEIS TOXIC AND A SEVERE EYE, SKIN, _._ MU_S M__;E
IRRITANT.

_d EFFECI_ AND _ AID

I_AIATION:
SODIL_ CARB_{ATE:
IRR/T;_rUYOXIC.
ACLq"E_T<E- DUSTS OR \_RS )_Y CAUSE I..'J_SI,[_7,,_9_._2,"£I21<IYATION_'_TH
__G, SHOI_f_S OF BREAdtH,AL'DCJ-._!_:_DErlT_ST]2_AL(D_2C_. EX_DSL_.ETO
1200 MG/M3/2 HO5_ _S THE IZTHAL CONC_rfRATION D_ MICE %YSTED.

C_/RONICE_DSURE- REPEATED OR FROLOI_IID._._ MAY CAUSE PERFOPATION OF
THE I_AL S_. EXPOS5_ TO A CO]:CE_rfRATIONOF i0 TO 20 MG/I,t3OF A 2%
AQUEOUS SOilrfION OF SODIL_._C_/RI_,)',Aq_EFOR 4 HOURS/DAY, 5 []AYS/%_YiIK,FOR
3 AND A HALF M;D:_ CAUSED NO PROI:C_;_.D EFFECPS I_ )._I_.EMICE. HC_/ER,
AT HIGHER CDNCEt_RATICt.!S,A DECREASE IN _YIG-II"GAIN V¢_SP.ECDRDED.
KISTOI.Cx_ICALEXAMINATIONS SHO_T_/3THICk_'_rII]GOF THE Dr_A-ALVEOLAR WAI/S,
HYPER_.[IA, L_ID INFI_TIO);, A_a3 DESQUAMATION OF THE LUNGS.

FIRST AID- R_VE FRC_4EXPOSL_E AREA TO FRESH AIR I_4EDIATELY. IF ERF2_TH32_3
HAS STOPPED, PERFOI_ ARTIFICIAL PZSPIRATION. EIIEPPERSON _?J_ _2_DAT REST.
TP/AT S'_'[PIY24ATICALLYA_fl3SL'PPORTI"!ELY.GET I'_.DICALAITE_iON I_'S_DIATELY.

SKI_ CONTACT:
SODIUM CARBO_U_TE:
IRRITA_?.
ACtrfE_q_E- CO_rfACTMAY C_USE _PJ!ATION ;C;DPZ_.,_SS.CDNCDrfPATED
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soun_oNS MAY CAUSE E_'n'_, BUST_.n_G AZ_ SKIN :_IC_IS. 5OO ;._APPmED
TO RABBIT SKIN FOR 24 HOUPS PRODUCED MIIE IRRIqATION. A SII;GIZ
AP_CATION OF A 50% WEIGHT BY VOLt_,4EAQbT/JJS_IIUqON OF SODIL"MC_AR_TE
TO IN'fACTSKIN OF RABBITS, _D;F.A PIGS, _JrDh,_7:ANSS_K_D ::O_Y'D_.IA,
EDemA, OR CO--ION. HO__, _ APPLIED '1"OA_AD_ Sk_J, :)ODL_XTE
ERY'rH_A AND EDEMA KE_/IJI_D IN RABBI'I'_A_;DHt'_S, WITH ._LIGIBLE EF_CTS
IN _ PIGS. IN O__ OF THE HUMAN VOLb'NTEERS,TISSUE DES_CI'ION
_4;_SSEEN AT _ ABRADED SITF..S.

(_C EX_3RE- RE_ OR PROLDNGED E:_G:_6"UREMAY CAUSE DERYATITIS A2K)
POSSIBLE "SOE_%%K.CERS" OF 'F_ HANE8 AND k1_l_. SENSIT_f RZACrIONS FAY
OC_...RFRCM REPEATED _A_.ES,

AID- P_MOVE C_/D CI_ AND SHOES I]_IATKLY. WASH AF_£qY_
ARFA _ SOAP OR MILD Dk_ AND IABSE AM05_TS OF k%TER b_aqL NO
EVINCE OF (_4ICAL REMAINS (APPROXIMATELY 15-20 MID_.rFES).GET D_DICAL
ATrENTI(_ _IATELY.

EYE CONTACT:
SOD_ ¢ARBO_:
IRRITANT.
A(I_ EX_.E- (X)NTACTWITH DUSTS MAY CAUSE SEVERE IRR/TATION WITH REDL'F.SS,

PAIN, AND _ VISION. APPLICATION OF I00 MG TO RABBIT EYES AND THe4
RINSED CAJJSEDONLY MILD IRRITATION. IN SOII2rION,SODII'MCA.RBO_kTE IS
SUFFICIENTLY _ TO _MAGE THE CORNF2J_KPI__, _ IF P'A__Y

FROM THE EYES wrI'H_%TER IT IS UNI/KKLY TO CAUSE PE_.__ DAMAGE
TO 'D{ECORNEAL STY. AN APPLICATION OF SEVERAL DROPS OF A 10% SOLUTION
(PH 10.7) TO A RABBIT'S EYE FOLLO_._'EDBY IRR/GATION D.TI'HWATER FOR 30
SE_ CAUSED NO DETECTABLE DLTt.,'RY.CDNCE_rfRATEDSOI_ONS MAY CAUSE
NE_IS OF 'I_ EY'E.

CHRONIC EX_'RE- DEPENDING UPON CONCE_"RATION AND DURATION, S',q_.i_
MAY BE THOSE AS FOR Aa/FE EXPO&'URE.

AID-.WASH EYES IMMEDIATELY _ LARGE A_DU_FfSOF DATF/R,OCCASIONALLY
LIFTING UPPER AND LC_'ER LIDS, U_/FILNO EVIDENCE OF CH]D4ICALRE_@d]4S (AT
12AST 15-20 MI_). COh'I'INUEIRRIGATinG W'I_ NORMAL SALI],_Et".rflL'DHEi_
HAS _ '10_K)I_,Z_L(30-60 MINUI'ES). COVER _ STERILE BA:rDAGES.GET
MEDICAL ATTDrYION D,_IATELY.

INGFSTION:
SODIUM CA_O:_ATE:
CORROSIVE.
ACIrfEL_rRE- E_GF_"TIONMAY CAUSE COP_SICN CF I_HEC.AS_IC :_._COSA_'_'I_

SORE THEe,AT AhD PAL-_. IT MAY CAUSE C_LSq_gI_::_i_L DIS]L_q;CF_S 5_j(J_,kS
._L_USEA,V_f[TE_G, ABDC_4I_.L PAIq_,AND DLARRHEA. DS"J_!IS C_t_2;'dLY Dt'E'IO
CIRCtU._RY OOIIAPSE. THE ESYE".ATED I.E'I'HALH_I'.ANDOSE IS APF[©XI_V,T_+Y
3O GRAMS.

CHRONIC EXI_3RE- SODIUM C_O:LA'YE IS USED AS A Gi_'EP.ALPtT<[{:SEFOOD
ADDITIVE. NO _E EFFECI_ HAVE BED4 REPORTED FRc'_4EkTOSt_E TO SMAI/,
A2_.

FIRST AID- DII/_ 'I'HEA_ BY GIVING WATER OR MIl/<I],'_+_DIATEI;fAND AI._;
VOMITING TO C_. AVOID GAS_C LAVAGE OR E_.5_CS. ESOPHAC_COPY IS THE
ONLY kAY TO EXCLUDE THE POSSIBLITY OF O0_ION IN THE UPFER
GASTRO_ TRACT; IF CORRC_ION IS SUSPECYED, ESO_A_SCOPY SHOLn.d9
USUAI/.,YBE PERFOIq,[EDWI_ 24 HOURS (DREISBAC_, HANDBOOK OF POISOP/I_G,
12TH ED.). MA.I_AIN AYK_4AYA_[D'IT_FATSHOCK. IF VOMSTING _'RS, KEEP HEAD
BEI_ HIPS TO HELP FRE_JE]_TASPIPA]qOI_. GET M_D!CAL ATi_q;TIOi_I]._,IEDIATELY.

:PECIFIC_JrfI_. qT<FAT SYMVfCt:'_TICAIJ;{ ;J_) ,_+'i+i:O_'ZII'.Y/W.
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RFACT_TY SECrlC_4

PZA_:
RFACTSWITH _ WITH THE KgD_ON OF HFAT.

_OD_ATIBI_:
SODrdMC_._:
ACIDS(_) : MAY PZACTVIO_¥.

(HCf):IXW_OSlVEREACTION.
A_4_A + SILVER _: _IVE RKACTIC_;UPON HF.A_.
AN __C AM]]_+ A C_{I_R_TN30:MIOJND:EXOTr_41C REACI_ON.
2,4-D__t INCREASES _IV_/ESS.
n/X)RINE:VIOIaNTIGNITION.

(SmND_): ___ REACTIVESODIUM.
PHOS__S IM_gIOXI[_:HI(_{LYEX_C REACI_ON.
SODIUM SUI21DS (HOT): EXPIDSIVE RFACTION ON C_TACT WITH k_TER,
SI/12U_ICACID: VIO_ _ON.
2,4,6_I/JD4E: _ EXPIZ_IONTI_PERA__.
ZINC:CDI_ROSIVE.

DF_r2._:CSITION"
D_ITION PRODUCTS MAY II_CI//DETOXIC SODIL_4OXIDE A_ TOXIC OXIDES

OF CARBDN.

POLY_]_IZATION:
H_/ARIX_SI_)L'_IZATIONHAS NOT BEI_ REI_RIIDTO _ 5%DERNOP_AL
T___ AND R_ESSURF_.

STORAGE-DIS_

OBSERVE ALL FEDERAL, N_ATE AND _ _TI_,_S WttI_I S'I_RI/_G OR DISI:OSD_I
OF THIS__CE.

**STOPAGE**

ST_DREAS'lAYFROM INCCK_PATIBLESb,"3SUP_24_CF_.

CDNDITIOI4STO AVOID

JO_:EREPORTED.

SPILLS _2_ LEAKS

OCL-_'PA/IOl',AL-SPILL:

C'12



00E/RL-90-2S
Rev. !

S_ UP A_:DPLAC_ iN SUITABLE (_B_,BO,'_D) Cf3!._A/]_ FOR _C[2_._TIO_ OR
LATER DI3POSAL.

;_OTECTrVE _/l_;r SECTION

'__VI"I IATIOt;:
FR(X41DE_)CAL EXHAUST OR GENERAL DI_ON VENTILATIC_ SYST_4.

RESPIRATOR:
TKE FO_ RESP_ ARE P_:I_,1D;DED BASED ON _;_4ATION FOt_3 IN THE
_YSlC.AL _t_A, _3XICTrY AND _ EFFECTS S_ONS. THEY ARE RANKED DJ
ORDER _ _ TO MA)(DaJM RESPIRA.g_RY _ON.

THE SPECIFIC _PIRATOR S_ MUST BE B_SED ON (X_MYAMINA.TIO_LU4EI_ FOt_D
IN THE WORX PLACE, MUST NOT EXCEED _ kDRKD_G _ OF THE RESPIRATOR AND
BE JOIN_fLYAP_ BY THE NATIONAL IN_ FOR _ATIONAL SAFEI_ AND
__ZH AND THE MINE SAFEI_ ;Ha)HFA/2_ ADMINISTRATION (_rlO6H-_HA).

DUST AND MIST RESPIRATOR WITH A FULL FACEPIECE.

AIR-YLq_I_ Y'JLLFACEPIECE RESPIR_/IDR WITH A HI(_H-EFFICII_C_ PARTICUIATE
FILTER.

PDWERED AIR-PUR.IFYI}_ RESPIRATOR WITH A TIGHT-FITI_G FACEPIECE AND
HZGH-EFFICI]D;CY PARS_(X/LA/FEFILTER.

TYPE 'C' 5_JPPI/ID-AIRRESPIRATOR WTI'HA YULL FACKPIECE OPERATED IN
FRESSL_E-DI_4ANDOR OTHER POSITIVE FRF_SSUREMODE OR _TI'dA FdI.LFACEPIECE,

HEL_IETOR HOOD OPERA'IID ]2;O0_I_[OOUS-_ MODE.NTAINED H__ APPARA.TUSWITH A _ FACEPIECE OPERATED IN
PRESSUJRE-D_4Ah_DOR _ POSYITVE FRESSqJRZMODE.

FOR FIREFI_ AND (7D{ER I_EDIATELY DANGEROUS TO LIFE OR HFAI_d CONDITIOn,S:

POSIiq_/EPRESSURE _K3DE.

__G:

,q4PLD'fEEMUST %_SARA_PFROFRIA_ _CYIVE (IIIFERVIOUS)Lq/rDd_G A_D EQbqH._I2_T
TO P_T REFF_ OR FROIfX_ED SKIN OO_rfACT%_TI_{THIS SUBST;4;CE.

GLDVES:

S_PLDYEE MUST _.TARAPPROPRIATE FROIYCTIVE GLO_T.STO FREV_f CO_rfACTWITH THIS
SL_ST;LNCE.

FfE FROIYL_IO_:
_4PLDYEE MUST WEbeRSPLASH-PROOF OR DUST-RESI_;2_ SAFETY _12S TO FR_v'£_4T
OO_TACT WITH THIS SL_;..'4CE.

k_SH FACILITIFS:
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_ IS _Y _IBI_ _ AN _Pi_YEE'S EYF._AND/OR SKIN I_Y BE
EXIVSED%0 _S _CE, THE I_PIoDYERS}KXII_PRDVIDE AN EYE k_t__HI_X_TAIN
;_ OJICK DRenCH SH_-,qER_ THE D4MEDIATEWORK ARFA FOR E:_CY USE.

;__EHO_ZED BY- OCrI_ATION_L_ SERVICES, INC.
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OCUJPATIONAL_ SERVICES, 1]_C. _4EB_D_CYCDNTACT:
450 S__ AVENUE, S_3ITE 2407 JOHN S. HRANSFORD, JR. (615) 292-1180

YORK, NEW YORK i0123
44S-MS S (212) 967-1100

SnJBSTANCE ID_lq FIC2d_ON

CAS-IZOMBER 554-13-2
RIIE-_ OJ5800000

S_SBSTANCE:_4 CARBONATE
i

TRADE NAMES/SYNONYMS:
CARBONIC ACID, DII/THIi_ SALT: DI_ CARBONATE: CARBONIC ACID,

SALT: _ CARB_%TE (LI2C03): CARBOLITH: ES_:
HYPNOREX: _: _: _: L-If9: CLI203: OHS12880

(_I_41CAJ_FAMILY:
INO_C SALT

DDI._SCMJlARFORMUIA: LI2-C-O3 DDLE_ WEIr: 73.89

CERCIA RA_TINC_ (SCALE 0-3) : _3 FIRE_0 REACIT4ITY=0 PERSISTD4CE=0
)_PA RATINGS (SCAI_ 0-4) : _ FIRE=O RY.ACTIVi'F_=O

(XIMPONn_ISAND COhTAMD_ANIS

C_IB3ND_: _ CAKS_TE PERCE2_T: i00

[/MIT:
_ATIONAL EXPC_JRE _PS ESTABLI_{ED BY OSHA, AOGIH, OR NIOSH.

VHYSI CAL [IkTA

BOILI_IG POINT: 2390 F (1310 C)

(DELES) _[__ FO]2_f: 1333 F (723 C)

SPECIFIC GRAVITY: 2.11 SOLUBILY_Y 12_WATER: 1.54% @ 0 C

PH: 11.2 @ 1% SOI//fION

CrFHER SOLVENTS (SOLVENT - SOLUBILITY):
IJ,'SOI//BLE IN AIEOHOL, ACETONE, ;_.:.DNIA.

FIRE ;44D Ek_I/DSION DATA

FIRE AND EXPLOSION HAZARD

NEGLIGIBLE FIRE HAZARD WH_ EXPOSED TO HEAT OR FI_E.
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F_.ri_ MEDIA: D01[/RL-90-25
__n_ us_; _ _;_ fORTYPEOF__]_.; _. Rev. 1

NO ACLVI_HAZARD. MOVE _ FIKIMFIRE AREA IF FOSSIBLE. AVOID 15RF.ATHII_G
VAIDRSOR DUSTS;KEEPUIWD_D.

TOXICITY

I.,-'I"r1It__t_TE:
4111 HG_ O__ _I.O; 54 _;/'z(G O_ TDLO; 8 HG/KG O_ _)I.O;
1080 _;/F_;/13 WEEKS _ O_ _:)IJ3; 120 HG/¥C/10 DAYS D__
ORAL-_AMAN TDLO; 525 _/KG ORAL-RAT I/i)50;531 M_/KG OP_SE LD50;
556 MG_/32 [_AYSUNREPORI_D-W_N TDLOi 500 MG_ ORAD-DOG iD50; 156 MG/KG
INTRAPERITONFAI_RAT LD50; 241 MS_ D/fRAVENOUS-RAT LD50; 434 MG/KG
51_S-RAT _0; 236 MG_ _ /rI_JJSE LD50; 497 M_/Y43
D,qRAVENCUS_SE I/)50;413 MG_ __S-MOUSE iDS0; MU_AGENIC DATA
(RTECS); REPRODUCTIVE EFFECTS _TA (RTECS); Tu_4ORIGEN_C[IkTA (RTECS).
CARCINOGEN STA_JS: NONE.

CARBONATE IS AN EYE IRRITA_rfAND MAY IRRI"ZATETHE SKIN AND
MUODUS MI_/BRANES. POISOND_ MAY AFFECT THE NERVOUS SYSI"/M,KI_S Ah_)
THYIq)ID.PERSONS AT INCREASED RISK FRC_ IDCq)SUREMAY INCI/X)EINDMDUAI_
_q'd SIGNIFICANT CA_DIOVAS(_JIAR OR RENAL DISEASE; SODIUM AND WATER
]2_CE; AND PREEXISTING HYRXI_IROIDISM. TASKS RE_JIRING _S
MAY BE IMPAIRED.

EFFECI_ AND FIPST AID

I__ON:
LITKII24C_ARIK)NATE:
ACLrZE_qRE- INHALATION MAY CAUSE C_JJGI{D_G,SORE _:ROAT AND IRRITATION.
CHI_NIC _- NO 13ATAAVAIIABLE.

FT_PSTATD- R_,IOVE FKKX4EzJX3SLT_E_ TO FPF_gHAIR _,?,"-.£DII_I_ELY.IF _EATHZI]_G
HAS STOPFED, _lq4 ;%R[FIFICIALI_2_PIRATIO:;.KEEP _.N h_AF/,d_2_DAT REST.
TREAT SYlv[PrIDMATICAILYA/CDSUPI_.qrI_ELY.G_" :.Y__DICALATIZL_IIqO_4]]_[ED!ATELY.

SKIN CONTACT:
LITHIL_ CARBDNATE:
ACL'I_EX!:OSURE-APPLICATION OF 0.5 GRAIVLSTO RABBIT SKIN tq_,EROCL-q/3SIVE
WRAP FOR 4 HOURS PROI3UCEDMINIMAL IRRITATION. A GRADE OF O.30l_
A SCALE OF 0 TO 8 WAS REPO_ FO_4G A 30 MIl_Jl_ I/_ERVAL
THE SKIN VAS RD_SED. ONE RABBIT IN THE SIX3DYHAD SLI(DITERYTH_A
ON [I%YS1-4 FOLIDNING THE EXIX3SI,qRE.

CHK_DNIC_- NO DATA AVAII_BLE.

FIRST AID- _VE OD_/gAMIgCATEDCI.UI'dINGAUD SHOES IM:Y_DIATELY. I;7_SHAFFECTED
AREA WITH SOAP OR MILD D__T A_;D LARGE _,_X.;I_OF WATER t_flqL _O

EVIDENCE OF CH_4ICAL _S (APPROXIMATELY 15-20 I_[I]CUITS).GET I,[EDIC2U.,
ATTE_flqON I_a_DIATELY.

EYE ODNTACT:
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ACtTfE EXPOSURE- INSTILIATION OF 0. i0 GRAMS INTO RABBIT FfES PRODUCED
MODERATE IRRITATION. SLIGHT TO MILD CORNEAL OPACITIES, IRITIS,
;LIGHT TO MODERATE CONJL_CTIVITIS, H_ORRHAGES AND ;_.{ITEAREAS

THE (XDNJI_CITVA WERE NCTII39.A GRADE OF 41 ON A SCALE OF 0-ii0
WAS REPO_ _ 24 HOURS. NO EFFF//IS WERE NOTED BY DAY 7 OF
S_JDY. _ASHING THE EYES WITH TAP WATER SHOI_YLY _ EXPOSURE DECREASED
BOTH THE S_ AND ELTRATION OF EFFECTS _¢ITH RECOVERY _G IN
4 [IAYS.

_C EXI_gSURE- REPEATED OR PROLONGED EXI:OSURE TO IRRITAtTIxJMAY CAUSE
COI_CTIVITIS.

FIRST AID- _%SH EYES IMMEDIATELY WITH LARGE _ OF WATER OR NORM__L SAI/]_,
_IONALLY LI_ UPPER _2¢D _ LIDS, UNTIL NO EVIDENCE OF CHEMICAL
_S (API_KgX3]KATELY 15-20 MINtTfES). GET MEDICAL _ION I_DIATELY.

I]_GESTION:
I/IHIL_. CARBONATE:

ACITfE EXI:OSURE- INGESTION OF A LARGE DOSE MAY CAUSE SEVERE GASTROE__S

AND EFFECTS ON THE CENTRAL NERVOUS SYSTem, RENAL FUNCTION AND FI//ID
AND ELECTROLYTE BALANCE. S_4S, POSSIBLY DELAYED, MAY INCI//DE

h_USEA, VQMITI]_, THIRST, ANOREC[A, DIARRHEA, BII/RRE_ VISION, DRC_SINESS,
__AKNF.SS, TREMOR, STAGGERING, BRADYCARDIA AND C_. MORE UNUSUAL
REACTIONS MAY INCI//DE D_ _ EEG CHANGF_S, ACTION MYCXlIONUS,
RHAB[XIMYOLYSIS, EOG (_gU_GES, GLY_, AND AI/ZRGIC ER_.
A PAINFUL DISCOLORATION OF THE FINGERS AND TOES AND OOLD_/ESS OF THE
__q]ES WITHIN 1 DAY OF THERAPEtTYIC USE HAS BEEN _RTED. IN

SEVERE CASES, DEATH MAY CXC(_TRELTETO RENAL FAILURE OR CARDIAC OR
I_NARY (I3MPI_CATIONS. SOME _ORS MAY HAVE LONG-IASTING OR

PERMANENT SEQUEIAE, _DSTLY OF CERk'TRk'TT.TAR_A.L_3RE _3T, SO_._ WITH
PERIFHEPAL _PATHY OR PARK_SONISM.

C EXPOSURE- REPEATED OR PROLONGED D_GESTION MAY CAUSE S_q_S AS
LED IN ACLTE INGESTION. IN ADDITION, A METAIIXC TASTE, DRY _KXJ_,

EXCESSIVE THIRST, ABDOMINAL PAIN AND INOONTI}_ENCE OF UR_ AND FECES
MAY OCCUR. NERVOUS SYSTEM EFFECTS MAY INCI//DE A [lAZED FEEIXNG, CO._TSUSION,
GTDDI_z.SS, M_TAL LAPSES, DYSPRAXIA, DRCZ,_SI}_SS, VERTIC_9, P__ADACKE,
APAX]-PZ, RESILESSNESS, ANXIETY, SC_E SUPPRESSION OF THE RD_ I_ASES
OF SLEEP, POSITI'VE RC('_ERG SIGN, BLACKOUT SPELLS, S_UPOR, TD_qUS,
AND UNCONSCIOUSNESS. I_Uq_O!/3GIC AS_Z'_fRY, PSYCHC_4OIDR
P__TION, S!I/RREJ3SPEECH, bASTA_'YdS A_ EPI_IFO_'I
SEIZURES MAY CX3CITR.PSEbDDIL_DR CERE2AI (INCREASED D_TRACP_/gIAL
PRESSURE AND PAPILLEDD_A) HAS BEEN REI_R!ID AND MAY POSSIBLY RE_JIIT
I!_ENIAI_Tf OF THE BIZ]qD SPOT, CONSTRICTION OF VISLg_L FIELDS AND
EVENIUAL B_S DUE TO OFfIC ATROFHY. FHOYOPHOBIA HAS BEEN REPORTED.

_JSOJIAR EFFECIS MAY INCII/DE TR_,DRS, ATAXI , MUSCXS_AR A_D RF/IEX
HYPERIRR/TABILITY _ FASCICLg_ATIONS, T,¢ITCH_G AND SPASTIC OR

(_OREO-_C MO_, C_GWHEEL RIGIDITY, P INSONISM AND
DYSTONIA. T_O CASES INVOLV-_G SEVERE (ID;ERALIZED SENSO_R

PERI_ _P_ HAVE BEEN REPORTED. CARDIAC AP2HYT}_IIAS,
HYIK3TENSION, PERI_ CIRCULATORY O011APSE, AND ]3_TITIAL
MYOCARDITIS ARE POSSIBLE. IZUKOCAqDSIS IS FAIRLY C_40N.

_NDOCR_E EFFECI_ MAY INCIUDE DISTURBED IODI_4E _TAB3LI_4, STI_4tTiATION
OF ANTIT_fROIDAL ALrfO-ANTIBODIES, HYPOiq_q_OIDISq_ WITH MYXED_A, OR
RARELY HYPERTHYROIDISM. OSTEOPOROSIS, A_N INCRFASE IN SERLN TOTAL
CALCIUM, IONIZED CALCIUM AND PARATHYROID HORMONE AND INDEPF_CDI_YLY
FUNCTIOI/ING PARATHYROID AD_OMAS HAVE BKSN REPORTED. TI_A_SITORY N__IC
SY_TDK<3MEAND A_ NEPHKOGENIC D_ INSIPIEXJS MAY _. TRANSIENT

HYPERGLYCEMIA, LOWERED UR]]qARY OONCE2rflqATING ABILITY LFADING TO

_NATREMIA AND HYPEROSMOLALITY, SODIU%_ DEPLETION, POLYURIA,
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GLY_, OLIGURIA, ANURIA, AND AZOIITfIA ARE _IBLE. MfORI_OLOGIC
CHANGES WITH G_ AND INTERS"iTrIAL FIIIRC_IS AND _N ATROI_HY HAVE

BEEN REPORTED. HC_,_, A CAUSAL REIATIONSHIP HAS NOT BEI_ ESTABLI_.
DE_,_IDIJ3GIC EFF_'_PS MAY INCI/TDE CIrfANTEOUSHYPEP.Ai/3_IA OR ANESTHESIA,
XEROSIS CL'iqS, __IC FOLIXCITI/PIS, GE_/ERALIZED _S WITH OR
WITHO[T£ RASH, DEVEIDI_,IENT OR EXACERBATION OF ACUTE OR PSORIASIS,
OJZANEOUS UIfIRS AND AIO_. HYPER- OR _, WEIC=HT GAIN,
EDI_iA OF _ k_ AND WRISTS, AND SEXUAL DYSFONCTION HAVE BEEN

REPONfFED. DE_ I_Y _ DUE TO RENAL FAII/JRE, HRAIN E_4AGE OR
IzUI/_£)NARYC_LICATIONS. _4 READILY CROSSES THE PIACE3riAL
BARRIER AND IS EXCRETED IN _ MII/_. THE USE OF LIYHI_ IN

PREGNANCY HAS BEF/q ASSOCIATED WITH NEONATAL GOITER, C_/_DIAC
ANC_4AIf[ES, ESPECIALLY EBSTEIN'S, CENTRAL NERVOUS SYST_4 DEPRESSION
AND HYPOIDNIA. MARKED FONCTIONAL AND STRUCIURAL C_ANGES IN THE
KIDNEYS OF NEWBORN RATS EXPOSED TO _ VIA THEIR MCrFKER'S MILK
•HAVE BEEN REPOt. ADVERSE EFFFL-q_ ON NIDATION IN RATS AND EMHRYO

VIABII2IX IN MICE HAVE BEEN ATIRIHUTED TO LITHIUM, AS .HAVE T_hNTOGENICITY
IN SU'_MA_AIXAN SPEiq]ES AND CIEF_ PAIATES IN MICE. _, OTHER S_0DIES
IN RATS, RABBITS AND l'__S HAVE _'NO EVIDENCE OF LITHI_-INDU__,D
DEATEIOPMENTAL DEFECTS. _ HAS BEEN REPOI_FED DURING I2I'HIUM

TRF,A__MENT. _, AN EPIDI_IIOI/3GIC SqlTDY INVOLVING A PO_ON
OF 173,000 PERSONS YEILDED NEGATIVE _.

FIRST AID- IF VICTIM IS CONSCIOUS AND PRODUCTIVE V_G HAS NOT AI2EADY

OCCLrP,RED, R_4OVE POISON BY IPECAC I_[FSIS OR GASTRIC IAVAGE. (GOSSF_J/]_,
5_,IIIHAND HODGE, CLINICAL TOXICOLOGY OF C_4MERCIAL PRODUCTS, 5TH EDITION)
MADTP.AIN AIISqAY, RESPIPATION AND BLOOD PRESSURE. GET MEDICAL _ION.

ADMINISTRATION OF GASTRIC LAVAGE SHOULD BE PERFORMED BY QUALIFIED MEDICAL
PEPI_N_TEL.

_2rfI_:
NO SPECIFIC ANI_DOI_. TREAT S__7_TICALLY Ah_D SUPPORTIVELY.

REACTIVITY SECTION

RFACq2YITY:
STABLE Uq_DER NO_Z_L T_.IPEPA_VLrRES;_D PRESSURES.

I__CC_._ATIBIIZTIES:

ACIDS (DII/JFE): DF/3DMPOSES.

ACIDS (STRONG): MAY REACT VIO_Y.
FLUORI]TE: DECI_IPOSES _ INCANDESCENCE.

.'.,_---_AI.S:MAY BE CORROSIVE IN THE PRESCIENCE OF MOISqiTRE.

DEOC_,IIX3SITION:

ThUE_qkL DE_ITION V-M3DUCTS MAY INCI/JDE TOXIC OXID_ OF CARBON.

POL_IERIZATION:

H_V--ARDCXJSPOLYMERIZATION HAS NOT BEEN REPORTED TO _rR UNDER NOI_IAL
%'_'__ _-_D PRESSURES.

STO/t_GE-DISI<)SAL
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OBSERVE ALL FED_, ST_£[_ A/_TD_ _C_,_S _r[EN STORI}]G OR DISPOSIT_G
OF THIS SI/BSTANCE. FOR ASSISTANCE, OONTACT THE DISTRICI' DIRECIDR OF THE
_VIRONMENT.AL PR_$1_fION AGENCY.

**STORAGE**

STORE AWAY FRC_ INCC_PATIBLE _CES. ,

OONDITIONS TO AVOID

PREVENT DISPERSION OF DUST IN AIR.

SPILLS AND LEAKS

CCCI_ATIONAL-SPILL:

_OR IARGE SPILLS, SWEEP UP WITH A _ OF DUSTING AND PLACE INTO SUITABLE
CLEAN, ERY OONTAINERS FOR RECIAMATION OR IATER DISPOSAL.

RESIDt_E SHOUID BE CT.F_ANEDUP USING A HIGH-EFFICIENCY PARTICI/IATE FILTER
VACJu_.

PROTECrlVEEQUI_ SECTION

re

PROVIDE lOCAL EXHAUST OR GENERAL DII//I_ON VEh'YIIATION SYSTEM.

RESPIRATOR:

THE FOI//_4ING RESPIRATORS ARE RECX3MMENDED BASED ON INFORMATION FOUND IN THE
PHYSICAL E_TA, TOXICITY AND HEALTH EFFECTS SECTIONS. THEY ARE P_ED IN
ORDER FRC_ M!NI_4 TO I@.XI_'_ _PL-qATORY PROTECTION.

TF_ SPECIFIC RESPIPATOR SELECTED ICJST BE %AS_ ON CDNT_2'ID_ON LEVELS FOU_
- IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LI_,[FISOF T_ RESPIRATOR A_ ....

JOINILY APPROVED BY THE _,_rATIO_U_LINSTI_ FOR _ATIOINg%L SAFETY AND

AND %_HE MINE SAFETY AND HEALS{ .a/_INISTRATION (NIOSH-MSHA).

DUST ANq3 MIST RESPIPATOR.

AIR-I_RIFYII_G RESPIRATOR WITH A HIGH-EFFICIENCY PARYICIrIATE FILTER.

P_RED AIR-I_3RIFYING RESPIPATOR %rITH A DUST Ah_3 MIST FILTER.

P__ AIR-I_RIFYI}_G RESPIRATOR WITH A HIGH-EFFICIENCY PARTICI/LATE FILTER.

TYPE 'C' SUPPIJ.ED-AIR RESPIRATOR OPERATED LN THE PRESSLS_-DE_q3 OR OTHER
POSITIVE PRESSURE OR CO_S-FIDW MODE.

SELF-CONTAD/ED _REATHING APP_2AYUS.

FIRF2IGHI_fNG AND _ DZ,IEDIAT-_Y DAN_S TO LIFE OR _ CONDITIONS:
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DLMAND OR _ POSITIVE PRESSURE ],K)DE.

SI/PPLIID-AIRRESPIRA.qDRWITH FOIL FACEPIECE AND OPERATED IN FRF_SSURE-DE_};D
OR _ POSITIVE PRESSURE MODE IN OCZ_B_ON WITH AN AIPXILIARY
SELF_ HREATHING APPARAYUS OPERATED IN PRESSURE-DW4AND OR
POSITIVE PRESSURE MODE.

CI/>IKING:
FKOTEClTJE CIDTHING NOT REQUIRED. AVOID REPEATED OR FROLONGED CONTACT WITH
THIS SUBSTANCE.

GIDVES:
_IPIDYEE MUST WEAR APPROPRIATE PROTECITVE GLOVES TO PREVENT CONTACT WITH THIS
SVBSTANCE.

EYE PROIIEI_ON:
E4PI.OYEEMUST WEAR S_-PRCOF OR DUST-RESISTANT SAFEIY C49C_LESTO PREVDrf
EYE CONTACT WITH THIS SUBSTANCE.

E_CY EYE WASH: WHERE THERE IS ANY POSSIBII/IX THAT AN E_4PLOYEE'S EYES _Y
BE EXPOSED TO %_KIS5X/BSTANCE,THE _PLOYER SHOULD PROVIDE AN EYE k_ASH
FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR _ERG_CY USE.

AUFHORIZED BY- _ATIC_qAL KEAi.THSERVICES, INC.
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I Figure D-I. A View of I05-DRReactorBuilding
2 from the LSFF (Fan Room) Side.
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] FigureD-2. The ExhaustFan Room of the LSFF.
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] Figure D-3. The Exhaust Fan Roomof the LSFF.
2 (Looking at the Southeast Corner)
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1 Figure D-4. TheLarge Fire Test Roomof the LSFF.
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] FigureP-5. TheLargeFireTestRoomandApparatusof the LSFF.
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90030939-24CN

I FigureD-6. TheSmallFireTestRoomof the LSFF.
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] Figure D-I. The Sodium Handling Roomof the LSFF.
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1 FigureD-8. FilterBuilding(117-DR)Used to Clean up
2 the LSFF ExhaustBefore 1983.
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DRReactorCore

LargeSodium
FireFacility

1720-DR Gravel Bed Scrubber

89112054-23CN

i FigureD-9. The GravelScrubber(Installedin 1982) is the
2 Metal Buildingto the Right. The 1720-DRBuilding
3 is the Metal StorageBuildingto the Left.
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B

I Figure D-tO. The Office Area of the LSFF.
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1 El.0 PROJECTDESCRIPTION
2
3
4 E1.1 PROJECTOBJECTIVE
S
6 The purpose of characterization and validation sampling at the LSFFwtll
7 be to ensure that performance standards for closure of the facility are
8 satisfied.
9

10
11 E1.2 BACKGROUNDINFORMATION
12
13 The location of the LSFFand general backgroundinformation are provided
14 in the closure plan developed for the facility.

16
17 E1.3 QUALITYASSURANCEPROOECTPLANAPPLICABILITY
18 ANDRELATIONSHIPTOTHEOPERATIONSCONTRACTOR
19 QUALITYASSURANCEPROGRAN
20
21 This Quality Assurance Project Plan (QAPP)applies specifically to the
22 field activities and laboratory analyses performed as part of sampling and
23 testing investigations supporting the closure of the LSFFat the Hanford Site.
24 It is designed to be implementedin conjunction with the specific requirements

of the LSFFClosure Plan. The QAPPis prepared in compliance with the
operations contractor QAprogramplan for CERCLARI/FS activities. This plan

27 describes the meansselected to implement the overall QAprogram requirements
28 defined by the Westinghouse Hanford CompanyQuality Assurance Nanual
29 (WHC-CM-4-2),as applicable to CERCLARI/FS closure activities, while
30 accommodatingthe specific requirements for project plan format and content
31 agreed upon in the Hartford Federal Facility Agreement and Consent Order
32 (Ecology et al. 1992). Although specific to CERCLARI/FS activities, the
33 implementing procedures, plans, and instructions invoked by CERCLARI/FS in
34 the QAprogram plan are appropriate for the control of investigations
35 requiring compliance with RCRAguidelines. The program plan contains a matrix
36 of procedural resources [from WHC-CM-4-2and from the Westinghouse Hanfor_
37 Closure Activities and Site Characterization Manual (WHC-CH-7-7)]that have
38 been drawn upon to support this QAPP. This QAPPis subject to mandatory
39 review and revision prior to use on subsequentphasesof the investigation.
40 Distribution and revision control of this plan shall be in compliancewith
41 procedures QR6.0, "DocumentControl," andQ! 6.1, "Quality Assurance Document
42 Control," all from WHC-CM-4-2). The QAPPdistribution shall routinely include
43 all review/approval personnel indicated on the title page of the documentand
44 all other individuals designated by the operations contractor Technical Lead.
45 All plans and procedures referenced in the QAPPare available for regulatory
46 review on request by the direction of the Technical Lead.
47
48
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1 E1.4 SANPLINaANDTESTIN6ACTIVITIES
2
3 Field sampling acttvtt|es tnclude characterization of the LSFFwaste-
4 burn-related deposits, sotl and concrete verification sampling, and cleanup-
S restdue sampl|ng for material disposal. A complete description of all test
6 act|vtttes is provtded tn Sectton 7.0 of the LSFFClosure Plan.
7
8
9

10 E2.0 PROOECTORGANIZATIONANDRESPONSIBILITIES
11
12
13 E2.1 PROOECTRANAGERENTRESPONSIBILITIES
14
15 The Environmental Engineering and TechnologyFunctton of the operations
16 contractor has prtmary responsibilities for conducting the sampling and
17 analysts for the LSFF(see Ftgure E-I for the organizational chart).
18 Responsibilities of key personnel and organizations are described below:
19
20 • Closure Plan Lead (Regulatory Pemttting/NatYonal Environmental
21 Policy Act (NEPA)Group). The Closure Plan Lead is responsible for
2Z overall project organization and interface with regulatory agencies
23 and DOE.
24
25 • Technical Lead. The Technical Lead will be responsible for overall
26 direction of sampltngand testtng activities; responsibilities
27 tnclude the planning and authorization of all work and managementof
28 any subcontracted activities, as well as overall technical schedule
29 and budgetary performance.
30
31 • Qualtty AssuranceOfftcer. The Qualtty AssuranceOfficer Is
32 responsible for oversight of performance to the QAPPrequirements by
33 meansof internalauditingand surveillancetechniques.The Quality
34 AssuranceOfficerretainsthe necessaryorganizationalindependence
35 and authorityto identifyconditionsadverseto qualityand to
36 informthe TechnicalLeadof neededcorrectivea,ction.
37
38 • Health and Safety Officer (Environmental Division/Environmental
39 Fteld Services). The Health and Safety Officer is responsible for
40 determining potential health and safety hazards from radioactive,
41 volatile,and/ortoxiccompoundsduringsamplehandlingand sampling
42 decontaminationactivitiesand has the responsibilityand authority
43 to halt fieldactivitiesdue to unacceptablehealthand safety
44 hazards.
45
46 • FieldTeam Leader. The FieldTeam Leaderis responsiblefor onslte
47 directionof samplingtechniciansin compliancewith the
48 requirementsof the closureplan,thisQAPP,and all implementing
49 Ells.
50
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I Figure E-I. Project Organization, Vadose Zone Testing
2 and Sampling at the Large Sodium Fire Facility.
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1 •Hanford Analytical Services Hanagement(HAgl). The operations
2 contractorHASH is responsiblefor coordinatingsampleshipments
3 betweenthe fieldteam and the analyticallaboratory,resolutionof
4 any chain-of-custodyissues,and for validationof all analytical
5 data as discussed in Section Ea.O.
6
7
e E2.2 ANALYTICALLABORATORIES
g

10 Soil samplesshall be routed to an approvedoperations contractor,
II participantcontractor,or subcontractorlaboratory,whichshallbe
12 responsiblefor performingthe analysesidentifiedIn thls plan in compliance
13 withwork orderor contractualrequirementsand operationscontractor-approved
14 procedures;see Section[4.1.2. At the TechnicalLead'soption,servicesof
15 alternatequalifiedlaboratoriesmay be procuredfor the performanceof split )
16 sampleanalysesfor performanceauditpurposes or for confirmatoryanalysis
17 of duplicatesoilgas samples. If suchan opt(onIs selected,the QA plan and
18 applicableanalyticalproceduresfrom the alternatelaboratoryshallalsobe

2019Sectionappr°vedEd.l.zebyop rationSlrementsCOntractorpriorto theiruse in compliancewithrequ . All analyticallaboratoryworx shallbe subject
21 to the surveillancecontrolsinvokedby QI 7.3, 'SourceSurveillanceand
22 Inspection"(WHC-CM-4-2).
23
24
25 E2.3 OTHERSUPPORTCONTRACTORS
26
27 Procurementsof other support contractors may be assigned project
28 responsibilities at the direction of the Technical Lead. Suchservices shall
29 be in compliancewith standard operations contractor procurement procedures
30 requirements as discussed in Section Ed.l.2. All work shall be performed in
31 compliance with operations contractor-approved QAplans and/or procedures,
32 subject to controls of QI 7.3, "Source Surveillance and Inspection"
33 (WHC-CH-4-2). All work performed by other support contractors will follow the
34 guidelines contained in this closure plan and all applicable regulations.
35
36
37
38 E3.0 OBJECTIVESFORMEASUREMENTS
39
4O
41 The purposes of the sampling activities are to determine reaction by-
42 product deposit composition, determine if the lead discovered (in the 1987
43 sampling activities) is from paint used to seal reactor tunnel walls, and
44 determine if any contamination remaining is below action levels.
45
46 As noted in Section 4.6 of Data Oual_ty Objectives forRemedial Response
47 Activities: Volume /, Development Process (EPA 1987), universal goals for
48 precision, accuracy, representativeness, completeness, and comparability
49 cannot be practically established at the outset of an investigation. Data are
50 available, however from previously negotiated analytical contracts for Hanford
51 Site investigations, the Data Quality Objectives gutdance documentcited above
52 (EPA 1987), and from typical capabilities currently expected for laboratories

E-4
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1 tnvolved in environmental analyses, that may be used as mtntmumguidelines for
2 the selection of analytical methodsappropriate for this Investigation.
3 Table E-I prdvtdes preliminary target values for detection ltmtts, precision,
4 and accuracy that are intended for use in Initial procurement negotiations
5 with the analyticallaboratorythatwill routinelyperformchemicalanalyses
6 for this investigation.Afteran individuallaboratorystatementof work is
7 negotiated,and proceduresaredevelopedand approvedas notedin Section4.1,
8 TableF-I and this sectionshallbe revisedto referenceapproveddetection
9 limit,precision,and accuracycriteriaas projectrequirements.All internal
i0 QualityAssurancedocumentswill be availablefor regulatoryreview. All
II laboratorywork will followthe requirementsof WAC-173-303-Ii0.If any
12 deviationfromtheserequirementsis foundnecessary,approvalfrom Ecology
13 and EPA wouldbe requested.
14
15 Goals for data representativeness are addressedqualitatively by the
16 specification of sampling locations and intervals within Section 7,0 of the
17 closure plan. Objectives for completeness for this Investigation shall
18 require that contractually or procedurally established requirements for
19 precision and accuracy be met for at least 90 percent of the total numberof
20 requested determinations. Failure to meet this criterion shall be documented
21 in data summaryreports as described in Section E8.1 of this QAPP,and shall
22 be considered in the validation process discussed in Section E8.2. Corrective
23 action measuresshall be initiated by the Technical Lead as appropriate, as
24 noted in Section El3.0. Approvedanalytical procedures shall require the use

of the reporting techniques and units consistent with the EPAreference
methods listed in Table E-I in order to facilitate the comparability of data

27 sets in terms of precision and accuracy.
28
29
3O
31 E4.0 SAMPLINGPROCEDURES
32
33
34 E4.1 PROCEDUREAPPROVALSANDCONTROL
35
36
37 E4.1.1 Operations Contractor Procedures
38
39 The operations contractor procedures that will be used to support the
40 closure plan have been selected from the Quality Assurance Program Index
41 (QAPI) included in the operations contractor QAPPfor CERCLARI/FS activities.
42 Selected procedures include closure activities Instructions (EIIs) from the
43 Environmental Investigations and Site Characterization Manual (WHC-CM-7-7),
44 and Quality Requirements(QRs) and Quality [nstructions (Q[s), from the
45 WestinghouseHanford Ouality Assurance Manual (WHC-CM-4-2).
46
47
48
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1 Table E-l. Analytes of Interest andAnalytical Hethgds
2 for 105-0R Large SodtumFire Facility Sampling.""

_ iii ................. [ .,.,.,,, _ - tj . i lira i ,ll ul uu]lt:lu i

4 Standard Mtntmum
5 Analytical An,lyre of reference detection Precisionc Accuracy=
6 category interest method ltmit c

II I ii ii I i n iiiiiii ii i iiiiii iiii i I jljiiim i ii i i iiiiii _ i i _ 111111111[ i i ii . ii i II I : "

8 Inorgantcs Sodtum 7770' 0.002 mg/L ± 25%RPD ± 25%
9

10 Lithium 6010' 5 mg/L' ± 25%
11
12 Lead 7421' 1.0 mg/kg ± 25%RPD ± 25%
13
14 Zinc 6010" .002 _/L ± 25%RPD ± 25%
15
16 Cesium 3500f .02 mg/L

18 aHethodsspecified are from Test #ethods for Evaluating Solid Waste
19 (SW-846) (EPA1990).
20
21 bAnalyttcal methodsshall be in compliancewith approvedoperations
22 contractor or operations contractor-approved participant contractor or
23 subcontractor procedures. All procedures shall be reviewed and approved!n
24 compliancewith requirements specified in the operations contractor qualtty
25 assuranceprogram plan for CERCLARI/FS activities.
26
27 CMtntmumrequirements for methoddetection levels, precision, and
28 accuracy will be method-specific, and shall be negotiated and established tn
29 the procedure review and approval process. Target values are Indicated where
30 appropriate; precision is expressed in terms of relative percent difference
31 (RPD) and accuracy ts expressed as percentage recovery.
32
33 dAnalysesshallbe performedby an approvedparticipantcontractoror
34 subcontractorlaboratory.
35
36 "Estimatedinstrumentaldetectionlimit. Actualmethoddetection
37 limitsare sampleand matrixdependentandmay vary.
38
39 fMethodsspecified are from Standard Methods for the Examination of
40 Water and Wastewater (American Public Health Association, 1989).
4]
42
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1 Procedure approval, revision, and distribution control requirements
2 applicable to EIIs are addressed in EII 1.2, 'Preparation and Revision of
3 Environmental Investigation Instructions' (WHC-CM-7-7);requirements
4 applicable to QIs and QRsare addressed in QR5.0, "Instructions, Procedures,
5 and Drawings;' QI 5.1, 'Preparation of Quality AssuranceDocuments;"QR6.0,
6 "DocumentControl;' and QI 6.1, "Quality AssuranceDocumentControl"
7 (WHC-CM-4-2). Other procedures applicable to the preparation, review,
8 approval, and revision of HASHand other Hanford Site analytical laboratory
9 procedures shall be as defined in the various procedures andmanuals

IO identified in the QAprogramplan for CERCLARI/FS activities under criteria
11 5.00 and 6.00. All procedures are available for regulatory review on request.
12
13
14 E4.1.2 Participant Contractor/Subcontractor Procedures
15
16 As noted in Section E2.1, participant contractor and/or subcontractor
17 services may be procured at the direction of the Technical Lead. All such
18 procurements shall be subject to the applicable requirements of QR4.0,
19 "ProcurementDocumentControl;' QI 4.1, "ProcurementDocumentControl;'
20 QI 4.2, "External Services Control;' QR7.0, 'Control of Purchased Items and
21 Services;' QI 7.1, "Procurement Planning and Control;" and/or QI 7.2,
22 'Supplier Evaluation' (WHC-CM-4-2). Wheneversuch services require procedural
23 controls, requirements for use of operations contractor procedures, or for
24 submittal of contractor procedures for operations contractor review and
!5 approval prior to use, shall be included in the procurementdocumentor work
!6 order, as applicable. In addition to the submittal of analytical procedures,
27 analytical laboratories shall be required to submit the current version of
28 theirinternalQA programplans. All analyticallaboratoryplansand
29 proceduresshallbe reviewedand approvedpriorto use by qualifiedpersonnel
30 from the HASH,operationscontractoranalyticallaboratoriesorganizations,or
31 otherqualifiedpersonnel.All reviewersshallbe qualifiedunderthe
32 requirementsof Eli 1.7, "Indoctrination,Training,and Qualification"
33 (WHC-CM-7-7).All participantcontractoror subcontractorprocedures,plans,
34 and/ormanualsshallbe retainedas projectqualityrecordsin compliancewith
35 Eli 1.6,"RecordsManagement"(WHC-CM-7-7);QR 17.0,"QualityAssurance
36 Records;"and QI 17.1,"QualityAssuranceRecordsControl"(WHC-CH-4-2).All
37 suchdocumentsare availablefor regulatoryreviewon request.
38
39
40 E4.2 SANPLINGANDINVESTIGATIVEPROCEDURES
41
42 All sampling activities shall be performed in compliance with EII 5.2,
43 "Soil and Sediment Sampling" and EII 5.13, "DrumSampling" (WHC-CM-7-7).
44 Samplesshallroutinelybe routedto offsiteanalyticallaboratoriesfor
45 chemicalanalyses. AdditionalEllsthat havebeen selectedto supportthe
46 test activityare identifiedin TableE-2. Sampleidentificationrequirements
47 and containertype,preparation,and preservationrequirementsshallbe as
48 specifiedin Eli 5.2. All samplingequipmentdecontaminationshallbe in
49 compliancewith Eli 5.5, "Decontaminationof Equipmentfor RCRA/CERCLA

Sampling'(WHC-CM-7-7).Otherproceduresrequiredto supportcharacterization
I and verificationactivitiesand data interpretationwill be incorporatedas
52 addendato thisQAPP,or as additionalElls,as necessaryto supportthe
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1 detatled requirements of the LSFFClosure Plan. All activities performed
2 under these Ells will complywtth appiJcable regulations.
3
4
5 [4.3 PROCEDUREADDITIONSANDCHANiiES
6
7 Additional Ells or El! updates that may be required as a consequenceof
8 the LSFFClosure Plan requirements shall be developed Jn compliancewith
9 Ell 1.2, "Preparation and RevtsJonof Closure activities Instructions"

10 (WHC-CM-7-7). Shoulddeviations from estlblJshed Ells be required to
1i accommodateunforseen field situations, they may be authorized by the Fteld
12 TeamLeader Jn accordancewith the requirements of EI1 1.4, "Deviation from
13 Closure Activities Instructions" (MHC-CH-7-7). Documentation, review, and
14 disposition of instruction change authorization forms are defined within
15 Eli 1.4. Other types of documentchangerequests shall be completed as
16 requtred by the operations contractor procedures governing their preparation
17 and revision. All work performed by other support contractors will follow the
18 guidelines contained Jn th|s closure plan and all applicable regulations. Any
lg deviations will complywith a11 applicable regulations, including approval
20 from the regulatory agencies, If necessary.
21
22
Z3
24 E5.O SAMPLECUSTODY
25
26
27 All samplesobtained during the implementation of the sampling and
28 analysts plan shall be controlled as required by EII 5.1 "Chain of Custody,"
29 (WHC1989) from the point of origin to the analytical laboratory. Laboratory
30 chain-of-custody procedures shali be reviewed and approvedas required by
31 operations contractor procurement control procedures as noted in Section E4.1,
32 and shall ensure the maintenanceof sample integrity and identification
33 throughout the analytical process. At the direction of the Technical Lead,
34 requirements for return of residual samplematerials after completion of
35 analysis shall be defined in maintenanceof sample integrity and
36 Identification throughout the analytical process. At the direction of the
37 Technical Lead, requirements for return of residual samplematerials after
38 completion of analysis shall be defined in accordancewith those procedures
39 defined Jn the procurementdocumentation to subcontractor or participant
40 contractor laboratories. Chain-of-custody forms shall be initiated for
41 returned residual samplesas required by the approvedprocedures applicable
42 wtthjn the participating laboratory. Results of analyses shall be traceable
43 to original samples through a unique code or identifier documentedJn the
44 field logbook. All results of analyses shall be controlled as permanent
45 project quality records as required by QR 17.0, "Quality AssuranceRecords"
46 (WHC-CH-4-2)and EII 1.6, "RecordsManagement"(WHC-CH-7-7).
47
48
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I Table E-2. InvestigativeProceduresfor the |05-DR LSFF Sampling.
.........

2 Procedure TitLe a Wipe ....Powder Soi L/ Core
sampling sampling gravel sampling

sampl ing

3 Exx1.z Pr,_,ratlon,_i,vlslonof_nviro..t,tx ' X x x
Invest|get|on Instructions

, , i | i i i i

4 Eli 1.4 Deviation from Envirommntat X X X X
Investigation Instruct ions

= , i , i,

5 Eli 1,5 F|eLd Logbooks X X X X
i ii i

6 El ! 1.6 Records Nmnmgem_t X X X X
i i i, , i i , , ,,,, .....

7 Ell 1 7 Indoctrination, Training, and l X X X
_mt iffcation

,, i ,,

8 Eli 1.11 Control and Trarumittat of Laboratory X X X X
AnaLyticaL Date

, ,,

9 _xxZ:l Pr,p,rationof.,,tth ,_ S,fety";t=, X X X X
ii ,, .., , . ,,

10 Eli 2.3 Administration of Radiation Survey= to X X X X
Support EnvirommfltaL Characterization
Work on the Hartford Site

, i , i

11 Eli 3.1 User CaLibration of HeaLth and Safety X X X X
M&TE

12 Eli 5.0 SampLe Identification and Entry Into the X X X X
HEIS

i , ,

13 EII 5.1 Chain of Custody' ' X X X X
i,,,, , ,,,,

Eli 5'.2 Soil and Sediment Sampling X
,., ,,,. , ,

Ell 5.5 Decontamination of Equipment for l X X
RCRA/CERCLA

,m. i ,

16 eli5.11 i=ptePeckaging,ridShi+ine X X X X
, i . ,,. , i ,,

17 Ell 5.13 Dr_m SampLing X X X X
, ,,,

18 ......T= Concrete/Asphalt Core Sampling X
,,,

19 TBD Wipe SampLing X
....

20
21 Proceduresare WestinghouseHanfordClosure Activities Instructions(Ells)
22 selected from the latest approved version of WHC-CM-7-7, Closure Activities
23 and Site CharacterizationManual.
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I E6.0 CALIBRATIONPROCEDURES
2
3
4 Calibrationof all operationscontractormeasuring and test equipment,
5 whether in existing inventoryor purchasedfor this investigation,shall be
6 controlledas required by QR 12.0, "Controlof Measuring and Test Equipment;"
7 QI 12.1, "Acquisitionand Calibrationof Portable Measuring and Test
8 Equipment" (WHC-CM-4-2);QI 12.2, "Measuringand Test EquipmentCalibration by
9 User" (WHC-CM-4-2);and/or Eli 3.1, "User Calibrationof Health and Safety
10 Measuring and Test Equipment" (WHC-CM-7-7). Routine operationalchecks for
11 operationscontractor field equipmentshall be as defined within applicable
12 Ells or procedures;similar informationshall be provided in operations
13 contractor-approvedparticipantcontractoror subcontractorprocedures.
14
15 Calibrationof operations contractor,participantcontractor,or
16 subcontractorlaboratoryanalyticalequipment shall be as defined by
17 applicablestandard analyticalmethods, subject to operations contractor
18 review and approval.
19
20
21
22 E7.0 ANALYTICALPROCEDURES
23
24
25 Analytical methods or procedures, based on the reference methods
26 identified in Table E-1 and Section E3.0, shall be selected or developed and
27 approved before use in compliance with appropriate operations contractor
28 procedure and/or procurement control requirements as noted in Section E4.1.
29
30
31
32 E8.0 DATA REDUCTION,VALIDATION,AND REPORTING
33
34
35 E8.1 DATAREDUCTIONANDDATAPACKAGEPREPARATION
36
37 All analytical laboratoriesshall be responsiblefor preparing a report
38 summarizingthe results of analysis and for preparinga detailed data package
39 that includesall informationnecessaryto perform data validation to the
40 extent indicatedby the minimum requirementsof Section E8.2. Data summary
41 report format and data package content shall be defined in procurement
42 documentationsubject to operationscontractorreview and approval as noted in
43 Section E4.1. At a minimum, laboratorydata packages shall includethe
44 following:
45

46 • Sample receipt and trackingdocumentation,includingidentification
47 of the organizationand individualsperforming the analysis, the
48 names and signatures of the responsibleanalysts, sample holding
49 time requirements,referencesto applicable chain-of-custody
50 procedures,and the dates of sample receipt, extraction,and
51 analysis
52
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I • Instrumentcalibrationdocumentation,includingequipmenttype and
2 model, with continuingcalibrationdata for the time period in which
3 the analysiswas performed
4
5 • Quality control data, as appropriatefor the methods used, including
6 matrix spike/matrixspike duplicatedata, recovery percentages,
7 precisiondata, laboratoryblank data, and identificationof any
8 nonconformancesthat may have affected the laboratory'smeasurement
9 system during the time period in which the analysis was performed
10
11 • The analyticalresults or data deliverables,includingreduced data,
12 reductionformulas or algorithms,and identificationof data
13 outliers or deficiencies.
14
15 Other supportinginformation,such as initialcalibrationdata,
16 reconstructedion chromatographs,spectrograms,traffic reports, and raw data,
17 need not be included in the submittalof individualdata packages unless
18 specificallyrequested. All sample data, however, shall be retained by the
19 analytical laboratoryand made availablefor systems or program audit purposes
20 upon request by operationscontractor,DOE-RL,or regulatory agency
21 representatives;see Section EIO.O. Such data shall be retained by the
22 analytical laboratorythrough the duration of their contractualstatementof
23 work, at which point it shall be turned over to operations contractor for
24 archiving.

The completeddata package shall be reviewed and approved by the
27 analyticallaboratory'sQA Manager prior to submittalto HASM for validation
28 as discussed in Section E8.2. The requirementsof this section shall be
29 included in procurementdocumentationor work orders, as appropriate,in
30 compliancewith the standard operationscontractorprocurementcontrol
31 proceduresreferenced in Section E4.I.
32
33
34 E8.2 VALIDATION
35
36 Validationof the completeddata package shall be performedby qualified
37 operations contractorHASM personnel. Validationrequirementswill be defined
38 within approvedHASM data validationprocedures,but at a minimum will include
39 the requirementsdefined within this section.
40

41 For inorganicanalyses,validationreports shall be prepared documenting
42 overchecks of the followingareas, as recommendedin LaboratoryData
43 ValidationFunctional Guidelinesfor Evaluating InorganicsAnalyses
44 (EPA 1988d):
45

46 ° Data summarynarrative
47
48 ° Sample holding times
49

50 ° Continuingcalibrationrequirements

52 ° Method blank sample requirements
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1 • Interference check sample requirements
2
3 ° Laboratory control sample requirements
4
5 • Duplicate sample analysis
6
7 • Matrix spike sample requirements
8
9 ° Atomic absorption quality control requirements

10
11 • Inductively coupled plasma serial dilution requirements
12
13 ° Overall data assessment requirements.
14
15
16 E8.3 FINAL REVIEWANDRECORDSMANAGEMENTCONSIDERATIONS
17
18 All validation reports and supporting analytical data packages shall be
19 subjected to a final technical review by a qualified reviewer prior to
20 submittal to regulatory agencies or inclusion in reports or technical
21 memoranda. All validation reports, data packages, and review coments shall
22 be retained as permanent project quality records in compliance with EII 1.6,
23 "Records Management" (WHC-CM-7-7) and OA 17.0, "Ouality Assurance Records"
24 (WHC-CM-4-2).
25
26
27
28 E9.0 INTERNALQUALITYCONTROL
29
30
31 All analytical samples shall be subject to in-process OC measures in both
32 the field and laboratory. Unless supersededby specific directions provided
33 in Section 7.0 of the closure plan, the followingminimum field QC
34 requirementsapply. These requirementsare adapted from "Test Methods for
35 Evaluating Solid Waste" (SW-846) (EPA 1990), as modified by the proposed rule
36 changes included in the "FederalRegister,"Volume 54, No. 13.
37

38 • Field duplicate samples. For each shift of sampling activity under
39 an individual sampling subtask, a minimum of 5 percent of the total
40 collected samples shall be duplicated,or one duplicate shall be
41 collected for every 20 samples,whichever is greater. Duplicate
42 samples shall be retrievedfrom the same sampling location using the
43 same equipment and samplingtechnique, and shall be placed into two
44 identicallyprepared and preservedcontainers. All field duplicates
45 shall be analyzed independentlyas an indicationof gross errors in
46 sampling techniques.
47

48 ° Split samples. At the Technical Lead's direction, field or field
49 duplicate samples may be split in the field and sent to an
50 alternativelaboratory as a performanceaudit of the primary
51 laboratory. Frequencyshall meet the minimum schedule requirements
52 of Section EIO.O.
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1 • Blind samples. At the Technical Lead's direction, blind reference
2 samples may be introduced into any sampling round as a performance
3 and audit of the primary laboratory. Blind sample type shall be as
4 directed by the Technical Lead.
5
6 • Field blanks. Field blanks shall consist of pure deiontzed
7 distilled water, transferred into a sample container at the site and
8 preserved with the reagent specified for the analytes of interest.
9 Fteld blanks are used as a check on reagent and environmental

10 contamination, and shall be collected at the same frequency as field
11 duplicate samples.
12
13 ° Equipment blanks. Equipment blanks shall consist of pure detontzed
14 distilled water washed through decontaminated sampling equipment and
15 placed in containers identical to those used for actual field
16 samples. Equipment blanks are used to verify the adequacy of
17 sampling equipment decontamination procedures, and shall be
18 collected at the same frequency as field duplicate samples.
19
20 The internalQC checks performedby analyticallaboratorieslaboratory
21 analyses shall meet the followingminimum requirements:
22

23 ° Matrix spiked and matrix spiked duplicatesamples. Matrix spiked
24 and matrix spiked duplicate samplesrequire the addition of a known

quantity of a representativeanalyte of interestto the sample as a
measure of recoverypercentage. The spike shall be made in a

27 replicate of a field sample. Replicatesamples are separate
28 aliquots removed from the same sample container in the laboratory.
29 Spike compound selection,quantities,and concentrationsshall be
30 described in the laboratory'sanalyticalprocedures. One sample
31 shall be spiked per analyticalbatch, or once every 20 samples,
32 whichever is greater.
33

34 • Quality control referencesamples. A QC reference sample shall be
35 prepared from an independentstandard at a concentrationother than
36 that used for calibration,but within the calibrationrange.
37 Reference samples are required as an independentcheck on analytical
38 technique and methodology,and shall be run with every analytical
39 batch, or every 20 samples,whichever is greater.
40

41 Other requirementsspecificto laboratoryanalyticalequipment
42 calibrationare included in Section E6.0. The minimum requirementsof this
43 section shall be invoked in procurementdocumentsor work orders in compliance
44 with standard operationscontractor proceduresas noted in Section E4.1.
45
46
47
48 EIO.O PERFORMANCEAND SYSTEM AUDITS
49

i_ Performanceand system audit requirementsare implementedin accordance
52 with standardoperating procedureQI 10.4, "Surveillance"(WHC 1989).
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I Surveillanceswill be performedregularlythroughout the course of the work
2 plan activities. Additional performanceand system 'surveillances'may be
3 scheduled as a consequenceof corrective action requirements,or may be
4 performedupon request. All quality-affectingactivities are subject to
5 surveillance.
6

7 All aspectsof Interoperableunit activities also will be evaluated as
8 part of routine environmentalrestorationprogram-wideQA audits under the
9 standard operatingproceduralrequirementsof WHC-CM-4-2. Program audits
I0 shall be conducted in accordancewith QR 18.0. "Audits";QI 18.1, "Audit
11 Programmingand Scheduling';and QI 18.2, "Planning, Performing,Reporting,
12 and Follow-upof Quality Audits" by auditors qualified in accordancewith QI
13 2.5, "Qualificationof Quality AssuranceAudit Personnel" (WHC 1989).
14
15
16
17 Ell.O PREVENTIVEI_INTENANCE
18
19
20 All measurementand testing equipmentused in the field and laboratory
21 that directly affects the quality of the analyticaldata shall be subject to
22 preventivemaintenancemeasures that ensure minimizationof measurement system
23 downtime. Field equipmentmaintenance instructionsshall be as defined by the
24 approved proceduresgoverningtheir use. Laboratoriesshall be responsible
25 for performingor managing the maintenanceof their analytical equipment;
26 maintenancerequirements,spare parts lists, and instructionsshall be
27 included in individualmethods or in laboratory QA plans, subject to
28 operations contractor review and approval. When samples are analyzed using
29 EPA referencemethods, the requirementsfor preventivemaintenance of
30 laboratoryanalyticalequipment as defined by the referencemethod shall
31 apply.
32
33
34
35 E12.0 DATAASSESSMENTPROCEDURES
36
37
38 Test data from this investigation will be assessed as required by
39 Section 7.0 of the closure plan. Analytical data shall first be compiled and
40 summarized by the laboratory and validated in compliance with approved HASM
41 procedures meeting all minimum requirements of Section E8.0.
42
43
44
45 E13.0 CORRECTIVEACTION
46
47
48 Corrective action requests required as a result oF surveillancereports,
49 nonconformancereports, or audit activity shall be documented and
50 dispositionedas required by QR 16,0, "CorrectiveAction;" QI 16.1, "Trending/
51 Trend Analysis;" and QI 16.2, CorrectiveAction Reporting," (WHC-CM-4-2).
52 Primary responsibilitiesfor corrective action resolutionare assigned to the
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1 Technical Lead and the QACoordinator. Other measurement systems, procedures,
2 or plan corrections that may be required as a result of routine revtew
3 processes shall be resolved as required by governing procedures or shall be
4 referred to the Technical Lead for resolution. Copies of all surveillance,
5 nonconformance, audit, and corrective action documentation shall be routed to
6 the project QA records upon completion or closure.
7
8
9

10 E14.0 QUALITYASSURANCEREPORTS
11
12
13 As previously stated in Sections E10.O and E13.0, project activities
14 shall be regularly assessed by auditing and surveillance processes.
15 Surveillance, nonconformance, audit, and corrective action documentation shall
16 be routed to the project quality records upon completion or closure of the
17 activity. A report summarizing all audit, surveillance, and instruction
18 change authorization activity (see Section E4.4), as well as any associated
19 corrective actions, shall be prepared by the QA Coordinator at the completion
20 of the activity or annually beginning 1 year after approval of the closure
21 plan, whichever is sooner. The report(s) shall be submitted to the Technical
22 Lead for incorporation into the final report prepared at the end of the
23 closure activities. The final report shall include an assessment of the
24 overall adequacy of the total measurement system with regard to the data

quality objectives of the investigation.

27
28
29
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41 Manual, WHC-CM-7-7,WestinghouseHanford Company, Richland,Washington.
42
43 EPA, 1987, Data Quality Objectivesfor Remedial Response Activities-
44 DevelopmentProcess, EPA/540/6-87/O03,OSWER Directive9335.3-01,Office
45 of Emergencyand Remedial Response and Office of Waste Programs
46 Enforcement,U.S. EnvironmentalProtectionAgency, Washington,D.C.
47
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