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1.0 PART A APPLICATION

1.1 INTRODUCTION

The Simulated High-Level Waste Slurry (SHLWS) Treatment/Storage (7/S)
unit is an open, fenced-in area which was used to store containerized

. simulated high-level waste slurry. The unit was also used to treat this waste

in a grout/stabilization process. The untreated slurry was originally
considered to be a radioactive mixed waste because, in addition to being
designated as a dangerous waste, it contained elevated levels of natural
radiocactivity. Analysis of the waste later indicated that the radioactivity
of the waste is low enough to be classified as nonradioactive waste. The
slurry was designated as a dangerous waste because it contained toxic
constituents, was corrosive, was ignitable, and contained dissolved metals
above the limits given in the Extraction Procedure (EP) Toxicity test. The
treated slurry is not dangerous waste. The levels of radioactivity in the
treated waste are low enough for the waste to be managed at the Hanford Site
as nonradioactive solid waste. '

The SHLWS was procured for a research demonstration program which was
subsequently cancelled. While some of the slurry was used in other programs,
the remaining material was dec]gred surplus and thereby became a solid waste
requiring management in compliance with the Washington Dangerous Waste
Regulations (WAC 173-303). A Part A permit application was submitted for the
SHLWS T/S unit for treatment of the SHLWS, as well as for storage of the
containerized slurry prior to treatment. The permit application included only
the inventory of wastes in storage at the fime the permit was submitted; no
other wastes were or will be stored or treated. The Part A Permit Application
for this unit was submitted by May 23, 1988, by the U.S. Department of Energy-
Richland Operations Office (DOE-RL) to the Washington State Department of

1-1
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Ecology (Ecology) and to Region X of the U.S. Environmental Protection Agency
(EPA).

1.2 PART A APPLICATION

The following Dangerous Waste Permit Application, Form 3, contains a
description of waste treatment and storage conditions and designation codes

for the wastes at the SHLWS T/S unit.

1-2
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FOM . EPA/STATE LD. NUMBER

- DANGEROUS WASTE PERMIT APPLICATION p b Blolojojols] 967

[ $OR OFFICIAL USE ONLY

APPFLICA PION DATE m COMMNTE

¥. FIRST OR REYISED APPLICATION

Pace an X" I tha sppregriate bos in A of B beiew (merk ene box owly) 10 indicate whather this is (e ieet spolicstion you are submitting Ier your (ACity of § revised spplication. I thia
10 your Arst appication and yeu sk sedy tndw yeur faciity's EPA/STATE LD, Manber, or ¥ this i & reviasd sopicatien, sater yew fecility’s EPAISTATE LD, Nesiver in Bocthon | sheve.

=K TR T APPLIEATIGN (piace a4 ~X° below 546 praveee e sppropniaie ¥4(e)

1. DEATING FACILITY (S0 inawr o “saiting~ Madlty. CJ T NEW PACRITY (Complers e buipwr }
o e
POR 18 TG FACKTRLS, PROVIDE THE DATS (me., doy. & yr) (., guv. & ng‘gr'tu
6 DATE COMTTMUCTION COMMENCED TICH BEGAM OR 13
. DXPICTED 10 REOM
& REVISED APPUCA Tabovel

m 1. PACRITY MAD AN NTCARMM STATUS FERT Da. FACIITY HAS A PROAL PRRAT

il, PROCESSES — CODES AND DESIGN CAPACITIES

A PROCESS CODE — Enter the oede rom the Ret of procrse codi s below that bast descridles each procsss 1o he wsad sl ihe facity. Ten Ines sre previded tor entering codes. ¥ mare
Saee e naeded, enter tha code(a) | the spece provided. It § process will 3a sded that it 80t inciuded In 1he R of codes beiow, then $aecribe the praceas (ncluding fe decign
Copeciny)in Ihe sprce provided on the (Section B-C).

B PROCESS DESIIN CAPACITY — For sech code entered I cobama A entar the capacity of the process.

1. AMOUNT — Enter the amoed.
2. (9T OF MEASURE — For sach amaunt entersd i colwra B(1). enter the code ram the el of enit mesawe codes belgw that Ssscribes the wnit of messury vaed. Only the wits of
moaswre that e Kated beicw showid e weed.
o APPROPRIATE UNITS OF sno. APPROPRIATE UNITS OF
ctss MEASURE FOR PRAOCESS ciss MEASUNE FOR FROCESS
PROCESS = DESIGN CAPACITY PROCESS covd DESIGN CAPACITY
Sterpge Treatmont:
COMTAIMER (harrel. drem, ote.) 01 GALLOMS ORLITERS TANK T QALLOMS PEA DAY OR
TANK | -] GAMLONS OR LITERS LITEAS DAY
ASTE LR . 903 CUNIC YARDS OR SURFACE SaFOUNDIIENT T02 %O.N’S“ P!g‘gkr OoR
APOUNDMENT MCRNERATOR ™ TONS PER HOUR OR
SURACE 04 GALLONS ORLITERS METRIC TORS PER HOUR:
Clensest: OALLOMS PER HOUR OR
NJECTION WELL g:o %L?a_gn’:nus - Usetor . LITERS PER HOUR
LANOFILL R~ 42 1Ko b s s e T4 QALLOMIPERCAY OM
e UTERS PER
ORHECTARE-METEN procesnes ol sccwTing m tanks, DAy
LAND APPLICATION 082  ACRES OR HECTANES SfaCR impoundiments of inCiner
COCUAN DisPOSAL - =] GALLONI PER DAY OR . stors. Describe the grocessas i
UTERS FEA DAY e sgace pravided: Section 8-C.)
BURE ACE BAPOUNCIENT [} 7)
EXAMPLE FOR COMPLETING SECTICH W (shown is line numbers X-1 and X-2 Delow): A lacilily has two stovage tanks, one lank can
hoid 200 galions and the oiher can hold 400 gstions. The facility also has an lncinerster that can bum up to 20 galions per howr,
", B MAOCESS DESIGN CAPACTTY ., £ PROCESS DETAN CAPACITY
v PRO- 2 T FOR v PAQ. rom
L CE33 OFFICLAL [i] 2. Unry
ne Sooe 1. ANOUNT Ao use T8 coot t. ANOuwT e aurgu
&
NE| e iw {apocriy} tomer oy '.'E (o e lwpocstr) (omar ony
—
xiisloi2 600 E [HE [ 1
1
x2|Tio|3 20 E 6 . |
—
1isloh 20,000 6 7 !
1
. !
<friola 550 Y d 1!
3 ’ 9 !
]
4 10 ] i

o At G 4 Waw IR PAGE 1 OR S COMTIVUE OM REVERSE
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Hi. PROCESSES (continued)

€. SPACE FOR ADOIMONAL PROCESS COOES OR FOR DESCANING OTHER PROCESS (cade “TO4L FOR BASH PROCESS ENTERED MERE MOLUOE DESKIN CAPACITY,

104, s01

This permit covers a one-time proposal to immobilize approximately 200 55-gallon drums of a
simulated high level waste slurry that contains encugh natural radicactivety to designate a:
RMW. The program that originally procured this specialty chemical was eliminated before the
material was used for R&D purposes. Although the material has been used intermittently, al’
remaining material with no future use will be treated.

The RMW will be neutralized and mixed with grout in a "Littleford" mixer and poured into 55-
gallon, DOT 17H containers to solidify, eliminating the characteristics of ignitability and
EP Toxicity; a photograph of the mixer and controls can be found under the "Physical/Chemic:
Treatment Technologies,” The treatment design capacity is 550 gallons per day.

. The grouted slurry will be stored in drums at the site of generation and treatment (1100
Area, see attached drawing) until tests (e.g., EP Toxicity) are completed to verify the
wastes can be disposed as non-hazardous waste,

This_"Simulated High Level Waste Slurry" was formerly known as "PW-0" and "PW7/7A Material,'

V. DESCRIPTION OF DANGEROUS WASTES

A. DANGERCUS WASTE NUMBER = Enter the fow digit number from Chapter 173-303 WAC for sach Natad dangerous waste you will handle, ¥ you Roncis
dangetons wastes which are aot fisted is Chapter 173-303 WAC, enter the four digit numbar(s) that descrites the churacterstics and/or the loxie con-
L]

tamingnts o those dangerous wastes,

8. ESTIMATED ANNUAL QUANTITY = For gach Nsted waste entered’in columa A estimate the quantity of that waste thet will be handied on an snaual besis
For sach characleristic or lanic cantaminant entered in column A estlmate ihe total annual quantity of all the non—1ated wasie{s) thal will be hendled vt

possess thal characteristic or contaminant,
& UNIT OF MEASUAE = For aach quantily entered in column B entes the unit ol measurs code. Units of measure which must be used and the approprisie code:

. .
ENGLISH UNIT OF MEASURE eoa’c METRC UMT Of MEASUNE CO0E
TONT . cuvurciiiinernsnercouracocetacissmrauinantssnnasssnnanss T METMICTONS .. i virrnirirncrasceniarsaseccesscas. M
W tacsity tecords ssd aay SUvr wrtit of magauwe K quantity, the wnils of e sure MUt De Converted IS one of The required wnite of ® taking Inle eccount he sppropriate de
ity oF pacific gravity of IhvG watls.
0. PROCESSES

1. PROCESS CODES:

" Forfsted danyorows waste: For ssch Seted dangerows wesit entered it columm A select 1N codels) rove the Sat of process codes contained i Sectios B 18 indicate how B
wasie will e s1orpd. Weated, and/of FisDoRed ol ALthe lacilty.
For nan—Nsiod congarous wesion For ssch characteristic o toaic comuminunt entersd i Coemn A, seiect the codeds) from the Sat of process codes comtained in Section !
10 indicate ol e rece sees that will Be woad te alore, Weat, end/or dispoie of all the son—=Cated dandertes wastes that potsess that ChEFICTaNES of ORI Cont -y
Metn: Pow spaces sre provided for emtering srocess tades. ¥ mors are needed: (1) Enter the frst ftvee aa descrived sbave: (21 Entar "000™ ia The extrenee bex ot
IV-DC1); and 3) EMor 0 the $08CH Brovdad n Bate 4, T fine Aumber and the additionsl codele). re o

2. PROCESS DESCRAPTION: ¥ g code s net Bsted [/ 2 proCess et will De s ed, desCribe INg pracieg it the space grovided on 1he farm,

NOTE: DANGERGUS WASTES DESCABED BY MORE THAN ONE DANGENOUS WASTE MUMBER ~ Dangerous westes INet Caf ba #oscried by more Wisn she Wastc

Nuntser yhall be desrDed on the form M lows;
1. Seiact ons of the Dangercus Waesly Numders and enter | I columm A, On the same Ine campints cobamng B, &, and D by satimetivg 1he 10tal sl o e
wats end describiag al I HIOCHSSES 10 e eed 1€ Waal. Hore, and/er ¢lacose of the weste. i Wancky
2. W colume A of the sext fne ewiar the other Dangerows Waste Number Ihat Can B8 raed io fescribe W wasie. W colmw D(2) ea hat e e —nciuded wahh 450w

st make n othid dmtrned o8 that Ine. .
1 Repest step 2 tor sach other Dang Weate Nemibar Yhat con be saed to dancrhe Me dangerous waste,

CIAWPLE FOR COMPLETING SECTION IV (shown it lne sumdery Xo 1, X-2. XX, and X-4 below} — A faciRy wil Wast sod dispose of & sstimatad 500 pownts por Yast of COme shar
g from tasther 1anmng sad Aarshing operition, In addition, the faciity »ill trest end diapces of these son=—Ta!4< wastes. Two wasies a1 Coroshe oty ond there wikl Do 4n astimate
200 pounds per year of sach waste. The other walle ig CHTOSIvE and ignitadie snd Thers will Be aR eatimated 100 pownds par yeur of that waste, Treaonent will De In an menerator gn.

daoasel wnll be in & gl

t ‘nmtmus S, 0. PROCESSES
n 3 | wagTENG. frbip fmatpcamipheiny Junt 1. pROCESS COORS . 2 PROCESS DE3CHIPTION
E. | e e - """" ‘ 0 8 Lt g ol qarareud do OTTH
. ] ] ] 1

x-1xlols|4 900 Pl To3Dso

1 |1 K] ] T &
X-2|Diojo}2 400 PpTO2 80

I L] v D] '
x-3;p|ol0} 1 100 #l lroab'so

i H [ Vi v T = N

x-|Djoloj2 To3pso inclided with above
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Comtinwed Jrom he usl

I¥. DESCRIPTION OF DANGERQUS WASTES (continved)

/

7

I USE TS SPACE TO LUIST ADDIMONAL PROCESS COOER FROM SECTION D{1) ON PAGE 3

Material to be treated is designated as ignitable (DOO1), corrosive (D002} due to pH £2.0 and
EP Toxic due to barfium (D005), cadmium (D0O6), chromium {D007) and silver (DO11) and is
also radioactive due to naturally-occuring elements present.

Y. FACILITY DRAWING
Al exlsting Isciitiss mual inciude I8 the space provided on page § 5 scsin drawng of the faclity (sse eawcrona for more Seteidl).

Vi. PHOTOGRAPHS *1his intormation appears on the attached drawing and photographs.
AR anisting lacfities mwil iscivde photographs (Reris! or gmund—igved What clearly delineate &R ezisting sirectwres: sxisting sisrage, Westment end dispossl Arees; o<t
sites of Netwre slorage, WeabRam o dnpessl Wuls (fee nstructions Nr more detsl),

Vi, FACILITY GEQGRAPHIC LOCATION
LATITUDE (degress, mavies, 4 secondy) LOHAITUCE (#egrese, minvies, 3 seconda)

I 1 HR|ER]EN

ViL FACILITY OWNER

m A Rihe taciity owner i slae the Mcity spertier as Roted In Saction Vi ea Ferm 1, “General INOcomation™, place at =X In the bex te e left and siup te Section (X belew.

2. Rihe (aciity cwner ie not the lacility opereior e Keted In Section Vi aa Form 1, complet ¢ the following Rems:
1, RAME OF FACRITY"3 LEGAL CWNER 2. PHONRE NO. (sr80 code & ae.)
¥ T L ] L O ' 13 + L] 3 L] ] L S I3 L . 1) 1 L} 1] 1 T 1] T + [ LI i T ] T n
b b3 1 e 1 &R p by g+ e 9 % 3 % 3 4 g 4 ¢t 4 3 4 3 3 & 4 4 - " l I
d
3. STREET OR P.O. BOX 4. CITY OR'TOWN & $T. 6. DFCODE

] ] 13 L] [ S L3 ¥ ] ¥ ] + L] Ll ¥ L3 L) L) [ L] L) LI ] v L] ] ¥ | . ] ] + I g

1 . 3 . » § M ' N ¥ PR T | 4 1 1 1 ¥ L% 4§ 2 3 ) p % & @ 4 4 ) }

IX. OWNER CERTIFICATION

I certity under penaity of law that | have percnally examined and am familisr with the information submittéd in this and ait attached
documents, and that based on my inquicy of these individuais immediaiely responsibie lor obtaining the laformation, | believe that the

submitted information is true, sccurste, and complete. | am aware thet there are significant pensities for submitting faise inlormation,
U.S. DOE, Richland Operations

including the possibiity of fine and imprisonment, A
%ﬂm Z 7 / Z DATE IGNED
X. OPERATOR CERTIFICATION i

I certily undar peasity of law that | have personally examined and am familisr with the information submitied in this and all attached
documents, and that based on my inquircy of those individusis immediately responsibie for obtaining the information, | balleve that the
submitted information is irus, sccurale, and complete. | am aware that (here are significant pensilies for submitting laise information.

including the possibilily of fine and imprisoamant.

NAME (pref Or fype)
Michael J. Lawrence, Manager

NAME (prwt or type} HGNATURE DATE SIQNED
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X. _OPERATOR CERTIFICATION

1 certify under penalty of law that I have personally examined and am
familfar with the information submitted in this and all attached documents
and that based on my inquiry of those {ndividuals {mmediately responsible for
obtaining the information, I believe that the submitted informatifon 1s true,
accurate and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and

imprisonment.

%gé." f / ,/ima««. $—/9-8%
fchael]l J. Lawrerce, HManager . ate

Department of Energy
Richland Operations Office

-

P AW 0214
am R. Wiley, Directgr Date

Pacific Northwest Laboratory
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2.0 FACILITY DESCRIPTION

This Section provides a general description of the DOE Hanford Site and
the dangerous waste management unit discussed in this Closure Plan, and is
intended to provide the permit application reviewer/permit writer with an
overview of the operation.

2.1 GENERAL DESCRIPTION

The DOE Hanford Site consists of approximately 560 sguare mi (1,450
square km) of semiarid Tand that is owned and operated by the DOE. This site
is located northwest of the City of Richland, Washington, along the Columbia
River. The City of Richland lies approximately 3 mi (4.8 km) from the
southernmost portion of the Hanford Site boundary and is the nearest
population center (Figure 2-1). In early 1943, the U.S. Army Corps of
Engineers selected the Hanford Site as the location for reactor, chemical
separation, and related facilities for the production and purification of
plutonium. A total of eight graphite-moderated reactors using Columbia River

water for once-through cooling were built along the Columbia River. These
reactors were operated from 1944 to 1971.

N Reactor, a dual-purpose reactor for production of plutonium and
generation of steam for production of electricity, uses recirculating water
coolant. N Reactor began operating in 1963 and is in the process of being put
in a cold standby status. '

Activities are centralized in numerically designated areas on the
Hanford Site. The reactor facilities (active and decommissioned) are located
along the Columbia River in the 100 Areas. The reactor fuel processing and
waste management facilities are located in the 200 Areas, situated on a
plateau about 7 mi (11.2 km) from the river. The 300 Area, located north of
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Richland, contains the reactor fuel manufacturing facilities and the research
and development laboratories. The 400 Area, 5 mi {8 km) northwest of the 300
Area, contains the Fast Flux Test Facility. The 1100 Area, north of Richland,
contains buildings associated with maintenance and transportation functions
for the Hanford Site. Administrative buildings and other research and
development laboratories are found in the 3000 Area, also north of Richland.

2.2 SHLWS T/S UNIT

The SHLWS T/S unit is an open, fenced-in area located in the 3000 Area
of the Hanford Site at approximately 46°20°52" latitude and 119°16°’54"
longitude. The general location of the SHLWS T/S unit is shown in Figure 2-2.
The location of the SHLWS T/S unit within the 3000 Area is shown in Figure

2-3.

The SHLWS T/S unit encompasses approximately 93,000 square ft (8,600

square m} in the shape of two joined rectangles. The Targer rectangle is
aligned north-south and has a length of 449.5 ft (137 m) and width of 187.5 ft

(57 m), while the smailer joins the larger on the southeast corner and is
aligned east-west with a length of 114.0 ft {35 m)} and a width of 77.5 ft (24
m). The unit is surrounded by a 6-ft chain-link fence. The fence is topped
with barbed wire on the western side, which is the only boundary with public
access. Access is gained through a single 6-ft locked gate, located on the
eastern edge of the unit. Keys to the locked gate are controlled by Mr. H.
Wayne Slater (509-376-0575), who is the PNL SHLWS T/S Project Manager.

The interior of the unit is divided among roped-off areas, including one
area used for storage of SHLWS in drums, another area used for SHLWS
treatment, and one area used for less-than-90-day storage of containerized
dangerous wastes, as shown in Figure 2-4. Other areas of the unit are used
for nonregulated activities including storage of raw materials and

2-3



SHLNS T/S

September 13, 1989

Rev. 4

Scale: 1" = 2000

Source: USGS 7.5 Minute

Water Tank

k

Richland Topo

General Location of SHLWS T/S Unit

Figure 2-2.

2-4



— D=
‘] SHLWS T/S \TL

[
: |

- L

§-2

< “‘\E—-WTTFA:J

- r
" ) =T U L

I

£ = | - =ma i )

Ppp—
-- EEREEELEe - ]

Figure 2-3. Location of SHLWS T/S Unit Within 3000 Area

*ADY
6861 ‘€I Joquajdes

s/L SMIHS

v



SHLWS T/

: September 13, 1989
Rev. 4
x> =" .
x O
=< N
* it
0 50
J Materials Foot
Storage
& Area
Legend
b 4 |:
ChainLikk
Fence
”
Chain Link
* Fence With —si—
i Barbed Wire
T Waste
Management ———
¥ Area Boundary
b 4 é
SHLWS :
* Treatment :
Area :
- E
b 4
Less-Than SHLWS
¥ 90-Day Storage
Storage Area
¥ Area i Gate
s o e e e e e P P 5 ke o R A A A 4

Figure 2-4, Layout of SHLWS T/S Unit

2-6



(o

SHLNS T/S
September 13, 19839
Rev. 4
structural materials. Raw materials stored in the unit included the grout-
forming chemicals used for treatment (fly ash, blast furnace slag, and

portland cement).

2.3 PHYSIOGRAPHY

Figure 2-1 is a general overview map of the entire Hanford Site property
and the surrounding countryside. It provides information on major features
and illustrates the facility boundary and surrounding land use including the
U.S. Fish and Wildlife Service Saddle Mountain National Wildlife Refuge and
the Washington State Game Reserve to the north and the Arid Lands Ecological
Reserve located to the west. Land east of the Hanford Site across the
Columbia River is primarily farmiand or a part of the Washington State Game
Reserve,

A topographic map of the area around the SHLWS T/8 unit is shown in

Figure 2-5. As shown in this figure, the topography at the site is very flat.
The general topographic slope in the general vicinity is to the east toward

the Columbia River.

A more detailed presentation of nearby buildings is provided in Figures
2-2 and 2-3. Figure 2-6 provides the wind roses for various locations on the
Hanford Site based on information from the meteorological stations operated by
PNL. The wind roses show the relative proportion of time that winds blow from
various directions and indicate that winds on the Hanford Site are
predominately from the west.
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2.4 LOCATION INFORMATION
2.4.1 Seismic Consideration

The Hanford Site is not located within any of the counties identified in
Appendix VI of 40 CFR 264 and WAC 173-303- 420(3)(c) that are considered to be
seismically active.

2.4.2 Floodplain Standard

The U.S. Army Corps of Engineers has calculated the probable maximum
flood based on the upper Timit of precipitation falling on a drainage area and
other hydrologic factors such as antecedent moisture conditions, snowmelt, and
tributary conditions that could lead to maximum runoff (USCOE, 1969). The
probable maximum flood for the Columbia River below Priest Rapids Dam has been
calculated to be 1.4 million cubic ft/s (40,000 cubic m/s). This flow would
result in estimated flood elevations of 423 ft (129 m) at the 100-N Area and
384 ft (117 m) at the 300 Area. The area near the 3000 Area estimated to be
inundated by this flood is shown in Figure 2-7. The elevation of the SHLWS
T/S unit is approximately 400 ft (122 m); the unit would not be inundated by
this flood. It is noted that area which would be inundated by this maximum
probable flood is greater than that which would be inundated during a 100-yr
flood event.

2.5 TRAFFIC INFORMATION
The SHLWS T/S unit is located in the 3000 Area, which is south of the
Controlled Access Area of the Hanford Site. The roadways in this area are

owr2d by the U.S. DOE and public use is generaily allowed by the DOE. The
roadways providing access to the 3000 Area largely receive Hanford employee
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traffic because of the lack of non-Hanford-related facilities in the zone
between the 3000 Area and the Controlled Access Area. As a consequence,
traffic consists of light-duty vehicles and employee buses. The unit itself
1ies within the fenced-in area managed for DOE by Kaiser Engineers Hanford
(KEH) on a dead-end access road (Stone Street). Access to the KEH-managed
area is not controiled during normal working hours, but is limited to
authorized personnel during off-hours. The SHLWS T/S unit is removed from the
major thoroughfare in the vicinity (primarily Route 4S) and does not border on
general public traffic lanes. Stone Street and Stevens Drive (Route 4S) are
constructed of bituminous asphalt (usually 2 in. [5 cm] thick) with an
underlying aggregate base. The aggregate base consists of various types and
sizes of rock found on the Hanford Site.

2.6 REFERENCES

U. S. Corps of Engineers. 1969. Memorandum Report - Lower Columbia River

Standard Flood Project and Probable Maximum Flood. U.S Army Engineer
Division, Portland, Oregon.
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3.0 WASTE CHARACTERISTICS

This Section describes the characteristics of the SHLWS stored and
treated at the SHLWS T/S unit.

3.1 UNTREATED WASTE CHARACTERISTICS

The SHLWS was created by blending together virgin chemical products to
simulate high level wastes for use in experimental waste treatment programs.
Two separate compositions of material were created by a chemical supplier,
Research Chemical, P.0. Box 14588, Phoenix, Arizona, 85031, These
compositions are designated as PW-0 and PW-7A. 1In addition, a third
composition consisting of 50% PW-0 and 50% PW-7A was created after receipt of
the SHLWS from the supplier. The compositions of the three mixtures are given
in Table 3-1. The compositions shown in Table 3-1 for PW-0 and PW-7A are the
specifications which the manufacturer was required to meet. Random samples of
the PW-0 and PW-7A supplied by the manufacturer were collected and analyzed by
Inductively Coupled Plasma spectroscopy {ICP) and Atomic Absorption (AA)
spectroscopy. Analytical results are shown in Table 3-2. The resuits in
Table 3-2 identify several elements which are not included in Table 3-1.

These elements reflect impurities in the chemicals used to form the mixtures.
The rare earth mixture used consisted of a naturally occurring mineral
containing a variety of impurities. The pH of all three compositions was
below 1. |

The SHLWS met several of the criteria and characteristics for
designation of dangerous wastes, as defined by Ecology. The siurries were
dangerous waste mixtures (WAC 173-303-084) because of the toxicity and

-concentrations of the chemiczl compounds used to prepare the simulated wastes.

The wastes also met dangerous waste characteristics (WAC 173-303-090). The
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Table 3-1. Composition of SHLWS as Procured

Compound

AgNO,

BaNO, .
Cd{NO;), - 4H,0
Co(NO;), - 6H,0
Cr{NOs); - SH,0
Fe(NO;); - 9H,0
KNO,

NaNoO,

Ni(NOg), = 6H,0
Sr(NOs),
ZrO(NOs), - 2H,0
Mo0,

Ce

Rare Earths
HNO,

— Concentratien {gq/L)
PW-7A

Pu-0
1.80
37.28
3.26
15.38
25.37
232.66
34.18
0
56.85
30.19
149.68

88.95
45.90

301.53
39

Rev. 4

n —
h (=2
o O O W o 0O O O O O
Sk
~N

L]
—
w

0
73.29
279.47

120

50/50

0.90
18.64
1.63
7.69
12.69
165.69
17.09
131.58
28.43
15.10
74.84
44.48
61.10
290.50

77

. Compositions of PW-0 and PW-7A are as specified by supplier.

Composition of 50/50 mixture is as mixed after receipt from

supplier.
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Table 3-2.

Constituent

Al
Ag
As
B

Ba
Ca
cd
Ce
Co
Cr
Cu
Dy
Eu
Fe
Gd
Hg
K

La
Mg
Mn
Mo
Na
Nd
Ni
Pb
Sb
Se
Si
Sr
Te
Ti
Y

ir

(a)

(b}

Analyzed Composition of SHLWS

SHLWS T/S
September 13, 1989
Rev. 4

centration {m

PW-0 PU-7A
3300 6300

530 <10¢®
<0,2 <10
(70)® (70)
4700 210
2200 2800
900 <10
40000 67000
2390 90
2600 190
150 160
9500 12200
200 190
24000 13900
4000 3300

. 0.4 0.4
14000 5700
27000 26000
340 870
80 67
44000 80
900 53500
21400 26800
8500 100
(560) (600)
(240) (200)
<0.022 <10
780 450
9000 50
(500) (600)
120 80
4400 5600
36800 2000

"Less than" values represent analytical

detection 1imits.

Values in parentheses are near the detection

Timits.
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wastes were ignitable because the high concentration of nitrates caused them
to be classified as oxidizers. The wastes were corrosive because their pH was
less than 2. The wastes were toxic on the basis of the EP because of the
concentration of silver, barium, cadmium, and chromium. The SHLWS also met
the federal criterja for land disposal restrictions [RCRA Section 3004(d)(2)]
because of pH and concentrations of cadmium and nickel.

The SHLWS was also slightly radioactive because of naturally occurring
radicactivity in the rare earth minerals used to prepare the mixtures. At the
time that the SHLWS became a waste, it was considered to be a radicactive
mixed waste since radioloegical survéys of the wastes identified levels of
radioactivity above background. The exact nature of the radioactivity was not
determined until the waste was sampled. Waste sampling and analysis, as
described below, determined that the radioactivity was due to naturally
occurring radionuclides and that the total specific activity was less than
2,000 pCi/g. Wastes at Hanford which contain naturally occurring
radionuclides whose specific activity is less than 2,000 pCi/g are not
considered to be radioactive wastes. As a result of the waste analysis, the
SHLWS was considered to be dangerous waste rather than mixed waste.

Samples of the mixtures were analyzed for gross alpha activity, gross
beta activity, and gamma emitting radionuclides. The gross beta activity was
calculated assuming energies similar to “°Sr-%Y. The gross alpha activity was
calculated by spiking replicate samples with a known amount of 2%3Pu to
determine absorption effects from residual salts. Results of this analysis
are given in Table 3-3. The sample used to determine the radioactive
constituents for the 50:50 mixture consisted primarily of sludge which
accounts for the higher values. Individual samples of PY-0 and PW-7A were
homogenous samples.
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Table 3-3. Radiation Resulting from Radioactive
Constituents in Untreated SHLWS
Constituent Concentration (pCi/q)
PY-0 PW-7A 50/50

Gross Beta 82.9 66.9 129
Gross Alpha 389 150 600
Gross Gamma‘’

2Bpc (D) 7.21 1.85 13.1

24gi 2.21 0.70 8.23

B2Ra¢ 33.8 40.8 71.1

% 14.8 <0.81 6.85
Total 529.92 <261.01 828.28

Y Gamma radiation resulting from other radioisotopes within
the chains noted was below background.

@  Thorium-232 decay chain, parent is radium-228.
) Uranium-238 decay chain.

“>  Yranium-235 decay chain, parent is actinium-227

3.2 TREATED WASTE CHARACTERISTICS

Samples of treated SHLWS were collected during treatment and tested
following completion of the curing period. The samples were analyzed for
unconfined compressive strength, EP toxicity, corrosivity, and acute fish
toxicity. Testing of the treated SHLWS was documented in response to Ecology
requests for information concerning the treatment. Sampling and testing are
described in detail in the document provided Ecology (Lokken, 1989). Results
of this testing are summarized below.
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PW-0 7-3
PY-0 42-3
PW-0 75-3
PN-0 87-3
PW-0 104-3
PW-0 144-3
PW-7A 171-2
PW-7A 191-2
PW-7A 220-2
PW-7A 231-2
PW-7A 273-2
PH-TA 276-2

EP Toxicity
Limits

Table 3-4. EP Toxicity Results -for Solidified SHLWS
Concentration, mg/L
As _Ba Cd Cr Pb Hg Se
<0.06 2.1 0.13 0.01 <0.03 <0.005 0.05
<0.06 2.7 0.21 0.01 <0.03 <0.005 0.04
<0.06 1.9 <0.005 0.02 <0.03 <0.00S 0.08
<0.06 1.5 <0.005 0.02 <0.03 <0.005 0.08
<0.06 1.3 <0.005 0.02 <0.03 <0.005 0.06
<0.06 2.4 0.20 0.02 <0.03 <0.005 0.04
<0.06 1.7 <0.005 <0.01 <0.03 <0.005 0.05
<0.06 2.4 <0.005 0.01 <0.03 <0.005 0.06
<0.06 1.6 <0.005 <0.01 <0.03 <0.005 0.05
<0.06 1.3 <0.005 <0.01 <0.03 <0.005 0.04
<0.06 2.5 <0.00% <0.01 0.04 <0.005 <0.03
<0.06 2.1 <0.005 <0.901 0.04 <0,005 <0.03
5 100 1 5 5 0.2 1

Rev. 4

<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

given in Table 3-5.

3.2.4 Acute Fish Toxicity

Acute fish toxicity (Biological Testing Method No. WDOE 80-12) was
determined for a composite sample of solidified PW-0.

A1l results are within the allowable pH range of 2 to
12.5. These results indicate that the treated SHLWS is not dangerous because
of the corrosivity characteristic.

The lethal

concentration (LC;,) for this material was greater than 1,000 mg/L.
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Table 3-5. Corrosivity Test Results for Solidified SHLWS

Sample ID pH

PN-0 7-2 11.6, 11.6, 11.5
PW-0 42-2 11.5, 11.5, 11.5
PW-0 75-2 11.5, 11.6, 11.5
PW-0 87-2 11.5, 11.5, 11.5
PW-0 104-2 11.3, 11.3, 11.3
PW-0 144-2 11.3, 11.3, 11.3
PW-7A 171-1 11.5, 11.5, 11.5
PW-7A 191-1 11.4, 11.3, 11.3
PW-7A 220-1 11.5, 11.5, 11.5
PW-7A 231-1 11.6, 11.6, 11.86
PW-7A 272-1 11.5, 11.5, 11.5
PW-7A 276-1 11.5, 11.5, 11.5

3.2.5 Radioactivity

The radioactivity (gross gamma) of the treated PW-0 and PW-7A -was
calculated to be 35 pCi/g and 18 pCi/g, respectively. This is significantly
Jess than the gross gamma of the untreated slurry (see Table 3-3) because of
dilution provided by addition of the grout-formers and neutralizing material.
In addition, the effective radiation dose from alpha and beta emitters within
the waste is reduced significantly by treatment because of the self-shielding
effect of the grout. As shown in Table 3-3, radiation from naturally
occurring radionuclides in the untreated SHLWS is well below 2,000 pCi/g. Due
to dilution, the concentrations of radionuclides in the treated waste are less
than those in the untreated waste. Wastes containing naturally occurring
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radionuclides below the 2,000 pCi/g threshold may be disposed of at the
Hanford Site as nonradioactive solid waste.

3.3 REFERENCES

ASTM. 1985. "C-39-84, Standard Test Methods for Compressive Strength of
Cylindrical Concrete Specimens," 1985 Annual Book of ASTM_Standards, Volume

04.02_Concrete and Mineral Aggregates, American Society for Testing and

Materials, Philadelphia, PA.

Lokken, R. 0. 1989. Jreatment of ess Process Chemical imulated High-
Level Waste Slurry, PNL-6915. Pacific Northwest Laboratory, Richland,

Washington.
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4.0 PROCESS INFORMATION

The SHLWS T/S area was used for storage of containers of waste and for
treatment of this waste by solidification/stabilization. The area is now used
for storage of drums of treated SHLWS. The waste storage and treatment areas
are separate, as shown in Figure 4-1. Details of the SHLWS storage area,
less-than-90-day waste storage area, and treatment area are provided in
Figures 4-2 through 4-4, respectively. The untreated SHLWS containers
consisted of 55-gallon (208-1iter), polyethylene-lined, carbon steel drums,
which were stored on pallets. The palletized drums were stored in two vinyl-
lined storage areas having 4-inch spill containment curbs, as shown in Figure
4-2. Because of the corrosive nature of the SHLWS, some of the drums had
corroded. Secondary containment was provided for these corroded drums by
wrapping them with polyethylene and placing them in "Sbi1-Tainer" polyethylene
containers. Each "Spil-Tainer" contained one drum; these were stored in a
separate unlined area as shown in Figure 4-2.

The SHLWS treatment was conducted in a separate area which is roped-off
and identified by warning signs. The SHLWS treatment process is summarized as
follows.

1) A full pallet of four (4) SHLWS drums was transferred by fork-1ift truck
from the storage area to the treatment area and placed in a stainless
steel spill containment pan.

2) The Tids of the drums were removed and the contents homogenized by
mixing with an air-driven drum mixer. The contents of each drum were
adjusted to approximately 34 gallons (130 liters) by pumping excess
homogenized mixture into empty or partially-filled polyethylene-Tined
drums.

4-1



SHLNS T/S

September 13, 1989

Rev. 4

*
' o
1 N
T -
i Materials 0 1020304050
Storage Feet
N Area
; Legend
b i
Chaintbk
Fence
x*
Chain Link
% Fence With —e—
J‘ Barbed Wire
Waste
Management ——
¥ Area Boundary
3 : -
SHLWS
X Treatment
Area
- 4 E
i ]
Less-Than SHLWS |
0 90-Day Storage |
Storage Area
x Area i ate
:(...-.-.-.-..;. ................................................................ -

Figure 4-1, Layout of SHLWS Storage and Treatment Areas

4-2



SHLWS T/S
September 13, 1989

- Chain With Warning Signs —

]
........................................................................................

Rev. 4
[ - R |
j }
Palletized Drum / I
’ Storage Area With 4" Curb
; Vinyl Liner '/
i |
; i

i
/ Palletized Drum

4" Curb

Storage Area With !
Vinyt Liner

-,

Drums in Spil-Tainers

Unlined Storage
Area For Corroded

Figure 4-2.

Details of the SHLWS Storage Area

4-3



SHLWS T/S

September 13, 1989

Rev. 4

e m e ..,
:
c ! & :
2 3 5 Te |
wn o + o 7 i
g il Bv< - < ®>< |
= O o o QO n_hse :
,Wam 'O =9 S35 |
! = =B ﬂm 5 o m
£ m.o & S o O '
= = D n } = :
w“ w N /)] snS ‘
| S 5 28 |
: S :
c ;
£ p-a pa ~ m
L H
o |
A, 5 10
Feet

Figure 4-3. Details of the Less-Than-90-Day Waste Storage Area

4-4



S-¥

S I T Y A A,
je 100° »
8’ " = Not to Scale - X
Treated
Wasta Processing Area Waste
Cooling
Gate 4’ \ Area 38’
Treated Waste Cooling Area
L
e —————T T z (S TAT I ¥, A .-..,-.‘.,n,.....m_g
35° T
E
Qasollne H19° KEH Waste Management Area
Compressor :
—16"—> |
& Yellow Safety 6' Chain Link Fence

Chain Barrler

Zo

Figure 4-4. Details of the SHLWS Treatment Area

dog

6861 ‘€1 Joquel

p *A9Y
s/1 SKINS



3)

4)

3)

6)

SHLWS T/S

September 13, 1989

Rev. 4

The pH of the waste mixture was adjusted to pH 610.5 by addition of 50%
NaOH (19M). The caustic was added at a rate of approximately 0.5

gal/min (2 L/min) while mixing the slurry with an air-driven drum mixer.

During caustic addition, the temperature of the sTurry was monitored and

caustic addition stopped if the temperature reached 85°C.

Following neutralization, the 1id of the drum was replaced. When a
pallet of drums had been neutralized, the pallet was transferred to a
temporary storage area to allow the drums to cool to below 45°C
{approximately 24 hours). The temporary storage area is adjacent to the
mixing area and is lined with a 30-mil (0.076 cm) polyvinyl chloride
(PVC) liner which is curbed to provide spill containment and to control
runcn and runoff.

Once the drums had cooled, the pallet was transferred back to the mixing
area and placed in the spill pan. The drum 1id was removed and the
contents of the drum mixed with the air-driven drum mixer. The grout
was formed by addition of one 80-pound (36-kg) bag of fiy ash, one
90-pound (41 kg) bag of blast furnace slag, and one 94-pound (43-kg) bag
of portland cement.

A sample of grout was obtained at random from approximately one of every
12 drums of grout. The sampling frequency was selected based on a
statistical analysis of sample rates necessary to provide 95% confidence
that 99.5% of the treated drum contents would have the same
characteristics as the analyzed samples. Samples were coliected using a
composite liquid waste sampler (COLIWASA). After sampling, the slurry
samples were poured into plastic bottles for curing prior to testing.
These samples were tested for EP toxicity, corrosivity, and acute fish
toxicity to verify that stabilization of the wastes had occurred and
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that hazardous constituents were not leachable from the treated wastes

at levels of concern.

7) Following addition of the grout-forming chemicals, the drums were
resealed and transferred to the temporary storage area for curing. The
1ids were temporarily left unsealed to eliminate the potential for
pressure buildup caused by volume changes during curing.

8) Once the treated slurry was hardened, the drum 1ids were secured and the
pallet of drums transferred back to the SHLWS storage area.

Additional information describing the waste treatment process and
related activities is contained in the "RCRA Plans ’Compliance Notebook’ for
Simulated High-Level Waste Treatment/Storage." This document contains plans
for the SHLWS T/S unit required under WAC 173-303 including a waste analysis
plan, security plan, general inspection plan, training plan, preparedness and

prevention plan, contingency plan, emergency plan, facility record keeping
plan, and facility reporting plan. A copy of this document is maintained at
the SHLWS T/S unit and is available for review through the PNL Project

Manager, Mr. H. W. Slater.
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5.0 GROUNDWATER MONITORING

Groundwater monitoring is not presently applicable to the SHLWS T/S
unit. 40 CFR 265 Subpart F requires groundwater monitoring for Tandfills,
impoundments, and Tand treatment sites only. As a container storage unit and
treatment unit, the SHLWS T/S unit does not meet any of the three
designations.

The need for groundwater monitoring at the SHLWS T/S unit will be
determined as part of the closure activities described in Section 6.0 of this
Plan. A soil sampling and analysis program will be implemented to verify
removal of any contamination above the closure performance standard. The
results of this sampling and analysis program will be used to determine the
potential for contamination of groundwater at the site. If vertical
contaminant profiles indicate significant potential for downward migration of
contaminants, a groundwater monitoring program will be implemented to assess
the impacts to groundwater.
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6.0 CLOSURE AND POST-CLOSURE REQUIREMENTS

. The SHLWS T/S unit currently contains drums of SHLWS which have
undergone treatment by solidification/stabilization. Because the untreated
SHLWS was originally designated as a radioactive mixed waste and later as a
dangerous waste, a Part A permit application was submitted and the unit
operated under interim status standards. As an interim status unii, the SHLWS
T/S unit will be closed according to Section 6.3 of the Hanford Federal
Facility Agreement and Consent Order Action Plan, which references applicable
requirements under Federal and State hazardous waste regulations. The treated
wastes will be removed from the unit for disposal and the unit will not be
used for any additional dangerous or radioactive mixed waste management
activities.

The purpose of this Section is to demonstrate that the DOE-RL and PNL
have developed a plan to assure safe closure of the unit and adequate post-
closure care in accordance with applicable regulations.

To aid in the evaluation of this Closure Plan, it is organized
corresponding to the headings of the closure/post-closure checklist given in
Protocol for Evaluating Interim Status Closure/Post-Closure Plans, U.S. EPA,
Office of Solid Waste. Reference is made to applicable sections of WAC 173-
303 and 40 CFR 265.

6.1 GENERAL CLOSURE REQUIREMENTS

6.1.1 Partial and/or Final Closure Activities
[40 CFR 265.111 and 265.112, WAC 173-303-610(2),(3)]

This Plan presents the activities required for final closure of the
SHLWS T/S unit at its maximum extent of operation. Partial closure will not
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be conducted. Closure activities are presented in sufficient detail such that
the closure process is understandable and a closure schedule can be developed.

6.1.1.1 Closure Performance Standard [40 CFR 265.111,
WAC 173-303-610(2)1

The SHLWS T/S unit will be closed in a manner that will minimize the
need for further maintenance and minimize or eliminate post-closure release of
dangerous/mixed wastes or dangercus/mixed waste constituents which could pose
a risk to human health or the environment. This standard will be met by
removal of all dangerous/mixed wastes and dangerous/mixed waste residuals from
the site. AT1 SHLWS stored at the unit has been treated using the process
described in Section 4.0 of this Plan, and the treated waste will be removed
from the unit for final disposition prior to béginning closure. All equipment
at the unit will be decontaminated using the procedures described in Sections
6.3.2 and 6.11.2 of this Plan or removed from the unit for final disposition.
A1l residuals resuiting from decontamination will be removed from the unit for

final disposition. Contaminated soils will be removed from the unit so that
dangerous waste residuals in soils remaining on site are below the levels

given in WAC 173-303-610(2)(b). The requirements of WAC 173-303-610(2)(b)

. dictate that residuals in soil do not exceed:

(i) Background environmental levels, for any.dangerous
waste, managed at the facility, which either is listed under WAC
173-303-081 or 173-303-082 or is designated by the characteristics
of WAC 173-303-090; and

(ii) At least the designation limits of WAC 173-303-084, or

173-303-101 through 173-303-103 for any dangerous waste, managed
at the facility, which is not listed under WAC 173-303-081 or 173-
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303-082 and is not designated by the characteristics of WAC 173-

303-090.

If-it is determined to be impractical to remove all such contaminated soils or
other dangerous/mixed waste residuals, they will be stabilized on-site such
that they will not pose a risk to human health or the environment. The soils
will be graded so that the unit is returned to the appearance and use of
surrounding tand areas.

6.1.1.2 Contents of Plan [40 CFR 265.112(b),
WAC 173-303-610(3)(a)]

This Plan identifies the steps necessary to perform final closure of the
unit. The Plan identifies how the SHLWS T/S unit will be closed in order to
meet the closure performance standard given in Section 6.1.1.1. Section 6.1
addresses general regulatory requirements for closure of treatment, storage,
and disposal (TSD) units. Section 6.2 addresses general post-closure
requirements, which are not currently applicable because it is not planned to
close the SHLWS T/S unit as a unit requiring post-closure care. Section 6.3
describes the procedures which will be undertaken to close the container
storage areas at the SHLWS T/S unit, including removal of containers,
decontamination of equipment, and removal of any contaminated soils. Section
6.11 describes the procedures which will be undertaken to close the treatment
area at the SHLWS T/S unit, including decontamination of equipment and
disposal of decontamination wastes. Sections 6.4 through 6.10 are not
applicable because they address closure requirements of other types of TSD
units.
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6.1.1.2.1 Maximum Inventory of Wastes, Removal of Wastes [40 CFR
265.112(b)(3), WAC 173-303-610(3)(a)(i1i),(iv)]

Prior to commenciné treatment operations, the SHLWS T/S unit contained
100 drums of PW-0 waste, 98 drums of PW-7A waste, 1 drum of 50% PW-0 and 50%
PW-7A waste, and 11 drums of secondary waste, including drum Jiners,
absorbent, and soil. Because of the volume addition associated with
treatment, the 199 drums of SHLWS resulted in a total of 306 drums of treated
waste. No additional wastes will be added to this inventory. This inventory
represents the maximum inventory of dangerous/mixed wastes on-site in the
SHLWS container storage area during the active life of the unit. The SHLWS
T/S unit also contains a less-than-90-day dangerous waste storage area which
was used to accumulate drummed dangerous wastes. The maximum inventory of
wastes stored in this area at any one time was 79 drums. All wastes
accumulated in this area have been removed to the 305-B Storage Building which
is permitted under interim status for storage of dangerous and mixed wastes.
The SHLWS storage area, SHLWS treatment area, and less-than-90-day waste
storage area (see Figure 2-4) represent the maximum extent of the unit (used
for dangerous/mixed waste management) operational during the active 1ife.

The process used to treat the SHLWS is described in Section 4.0.
Methods to be used for removing, transporting, storing, or disposing of all
dangerous/mixed wastes at the time of closure are described in Sections 6.3
and 6.11 for the container storage areas and treatment area, respectively.

6.1.1.2.2 Removal and Decontamination Procedures
[40 CFR 265.112(b)(4)), WAC 173-303-610(3)(a){v)]

Steps for removing or decontaminating all dangerous/mixed waste residues
and contaminated equipment are described Sections 6.3 and 6.11 for the
container storage areas and treatment area, respectively.
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6.1.1.2,3 Other Activities During Closure Period
[40 CFR 265.112(b)(5); WAC 173-303-610(3)(a){vi)]

This Closure Plan for the SHLWS T/S unit is based upon removal of all
dangerous/mixed wastes and dangerous/mixed waste residues. Control of run-on
and run-off will be accomplished by performing closure activities (e.g.,
equipment decontamination) within bermed collection areas. A1l Tiquids
collected in the bermed collection areas will be managed as 1iquid
decontamination wastes, as described in Section 6.3.2.2. Other activities
such as groundwater monitoring and leachate collection are currently deemed
unnecessary. Groundwater monitoring and leachate collection are not required
for container storage areas under WAC 173-303-645 and WAC 173-303-630,
respectively. If, during implementation of this Closure Plan, it becomes
evident that all dangerous/mixed waste residuals cannot be practicably
removed, other closure activities will be identified and the Closure Plan will

be amended.

6.1.1.2.4 Closure Schedule [40 CFR 265.112(b)(6),(7),
WAC 173-303-610(3)(a)(vii)]

Closure of the SHLWS T/S unit is scheduled to begin in 1990. A detailed
schedule of closure activities is presented in Sections 6.3.1.8 and 6.11.1.8
for the container storage areas and treatment area, respectively.

6.1.1.3 Amendment of Closure Plan [40 CFR 265.112(¢c),
WAC 173-303-610(3)(b)]

No changes in unit design or year of closure are expected that would
require amendment to the Closure Plan. Unexpected events (e.g., discovery of
dangerous/mixed waste residuals that cannot he¢ removed) couid be encountered
during implementation of c¢losure activities. If so, the Closure Plan will be
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amended and resubmitted to EPA and Ecology within 30 days of encountering such
an unexpected event. The PNL Project Manager, Mr. H. W. Slater, will be
responsible for amendment of the Plan. The amended plan will be resubmitted

to EPA and Ecology by PNL and DOE-RL.

6.1.1.4 Notification of Closure {40 CFR 265.112(d),
WAC 173-303-610(3){c)]

This Closure PTan will be submitted to EPA and Ecology by September
1989. This deadline for submission corresponds to Interim Milestone M-20-19
of the Action Plan for Implementation of the Hanford Consent Order and
Compliance Agreement (Action Plan).

6.1.1.5. Closure Activities Performed Prior to Notification of Closure
[40 CFR 265.112(e), WAC 173-303-610(3)(c)(iv)]

No closure activities described in this Plan will be undertaken prior to
approval of the Closure Plan and notification of EPA and Ecology. The only
activity at the unit which may be performed prior to initiation of final
closure is removal and disposal of treated SHLWS wastes which are no Tonger
dangerous wastes. These wastes will be removed from the unit for disposal at
the Hanford Central Landfill. Information concerning treatment of the SHLWS
and the chardcteristics of the treated wastes was submitted by PNL and DOE-RL
to Ecology in June 1989. Disposal of the treated wastes is being withheld
pending approval by Ecology after review of this information.
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6.1.2 Time Allowed For Closure [40 CFR 265.113, WAC 173-303-610(4)]

6.1.2.1 Extension of Closure Timeframe [40 CFR 265.113(a),(b),
WAC 173-303-610(4)(a)(b)]

A11 dangerous wastes have been treated and rendered nondangerous or
removed from the unit. There are, therefore, no dangerous or mixed wastes
requiring treatment or removal within 90 days after approval of this Plan by
Ecology. The closure activities described in this Plan will be completed
within 180 days of approval of the Plan by Ecology. No extension to the
timeframe for initiation and completion of closure is currently expected to be
necessary.

6.1.2.2 Timeframes for Demonstrations for Extensions
[40 CFR 265.113(c), WAC 173-303-610(4)(c)}

Extensions to the timeframes for closure would only be necessary if

unexpected conditions were encountered during closure of the unit. If it
becomes apparent that closure cannot be completed within 180 days after

approval of this Plan, EPA and Ecology will be so notified at least 30 days
prior to expiration of the 180 day period. This notification will demonstrate
why more than 180 days is required for closure and will demonstrate that steps
have been taken to prevent threats to human health and the environment and
that the unit is in compliance with applicable interim status standards. The
PNL Project Manager, Mr. H. W. Slater, will be responsible for preparing the
notification which will be submitted by PNL and DOE-RL.
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6.1.3 Disposal or Decontamination of Equipment, Structures, and Soils
[40 CFR 265.114, WAC 173-303-610(5)]

Steps for disposing of or decontaminating all contaminated equipment,
structures, and soils are described in Sections 6.3.2 and 6.11.2 for the
container storage areas and treatment area, respectively.

6.1.4 Certification of Closure [40 CFR 265.115, WAC 173-303-610(6)]

Within 60 days of completion of the final closure activities described

‘in this Plan, a certification of closure will be submitted to EPA and Ecology.

This certification will indicate that the SHLWS T/S unit has been closed as
described in this Plan and that the closure performance standards given in
Section 6.1.1.1 have been met. The certification will be submitted by
registered mail and will be signed by the Manager of DOE-RL (or his authorized
representative) and an independent professional engineer registered in the
State of Washington.

6.1.4.1 Owner/Operator Closure Certification

The DOE-RL will self-certify with the following document or a document
similar to it:

I, (rame), an authorized representative of the U.S. Department of
Energy-Richland Operations Office located at the Federal Building, 825
Jadwin Avenue, Richland, Washington, hereby state and certify that the
Simulated High Level Waste Slurry Treatment and Storage Unit at the 3000
Area, to the best of my knowledge and belief, has been closed in
accordance with the attached approved Closure Plan, and that the closure
was compieted on (date).

(Signature and date).
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6.1.4.2 Professional Engineer Closure Certification

The DOE-RL will engage an independent Professional Engineer registered
in the State of Washington to certify that the SHLWS T/S unit has been closed
in accordance with this Closure Plan. The DOE-RL will require the engineer to
sign the following document or a document similar to it:

I, (name), a certified Professional Engineer, hereby certify, to the
best of my knowledge and belief, that I have made visual inspection(s)
of the Simulated High Level Waste Slurry Treatment and Storage Unit at
the 3000 Area and that closure of the aforementioned unit has been
performed in accordance with the attached approved Closure Plan.
{Signature, date, state Professional Engineer license number, business
address, and phone number).

6.1.5 Survey Plat [40 CFR 265,116, WAC 173-303-610(9)}

This Closure Plan does not presently call for the SHLWS T/S unit to be
closed as a dangerous/mixed waste disposal unit. As a result, submission of a
survey plat indicating the location of disposal areas is not required. If,
during closure, it is determined that it is necessary to close any areas as
dangerous/mixed waste disposal units, the Closure Plan would be amended. The
amended PTan would include surveying all areas to be closed as disposal units
and submitting a survey plat indicating the location of these units to
Ecology, EPA, the City of Richland, and Benton County.

The survey plat will indicate the locations and dimensions of the
disposal units with respect to permanently surveyed benchmarks. This plat
will be prepared by a certified professional land surveyor. The following
notice is to accompany the survey plat:
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"This plat describes real property in which hazardous wastes have been
disposed in accordance with the requirements of 40 CFR Parts 265.116 and
265.119. Although this hazardous waste disposal unit is now closed,
regulations issued by EPA in 40 CFR 265.119 require that the post-
closure use of the property never be allowed to disturb the integrity of
the final cover unless it can be demonstrated that any proposed
disturbance will not increase the risk to human health or the
environment."

6.1.6 Post-Closure Notices [40 CFR 265.119, WAC 173-303-610(10)]

6.1.6.1 Record of Wastes [40 CFR 265.119(a),
WAC 173-303-610(10)(a)]

This Closure Plan does not presently call for the SHLWS T/S unit to be
closed as a dangerous/mixed waste disposal unit. As a result, submission of
records of the types, Tocations, and quantities of dangerous/mixed wastes
disposed of is not required. If, during closure, it is determined that it is
necessary to close any areas as dangerous/mixed waste disposal units, the
Closure Plan would be amended. Under the amended Plan, the PNL Project
Manager, Mr. H. W. Slater, would be responsible for assembiing and maintaining
such records. These records would be submitted by PNL and DOE-RL to Ecology,
EPA, the City of Richland, and Benton County.

6.1.6.2 Notice in Deed [40 CFR 265.119(b),
WAC 173-303-610(10)(b)]

This Closure Plan does not presently call for the SHLWS T/S unit to be
closed as a dangerous/mixed waste disposal unit. As a result, submission of
notice to be placed in the deed of the property describing use of the land for
disposal of dangerous/mixed wastes is not required. If, during closure, it is
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determined that it is necessary to close any areas as dangerous/mixed waste
disposal units, the Closure PTan would be amended. The amended Plan would
include preparation of an appropriate notice for the property deed to ensure
that future land uses are compatibie with the maintenance of the integrity of
the closed disposal units. This notice will be similar to the survey plat
notice previously identified in Section 6.1.5.

6.1.6.3 Certification of Notice [40 CFR 265.119kb)(2).
WAC 173-303-610(10)(b)(11)]

If a notice to the property deed is required under an amended Closure
Plan, as described in Section 6.1.6.2, a certification will be made upon
preparation of this notice. This certification will include a copy of the
property deed containing the notice. The certification will be signed by the
DOE-RL and submitted to Ecology and EPA.

6.1.7 Closure Cost Estimate [40 CFR 265.142, WAC 173-303-620(3)]

A closure cost estimate is not required because federal facilities are
exempt from this requirement per 40 CFR 265.140(c).

6.1.8 Financial Assurance for Closure [40 CFR 265.143, WAC 173-303-620(4)]

Financial assurance mechanisms are not required because federal
facilities are exempt from this requirement per 40 CFR 265.140(c).

6.1.9 Liability Requirements [40 CFR 265.147, WAC 173-303-620(8)]

Liability coverage is not required because federal facilities are exempt
from this requirement per 40 CFR 265.140(c).
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6.2 GENERAL POST-CLOSURE CARE REQUIREMENTS [40 CFR 265.117 -
265,120, 265.144, 265.145; WAC 173-303-610(7),(8),(11),
-620(5),(6)1]

As currently described in this Closure PTan, the SHLWS T/S unit will not
be closed as a dangerous/mixed waste disposal unit. As a result, post-closure
care requirements are not applicable per 40 CFR 265.110(b) and WAC 173-303-
610(1)(b). If, during closure, it is determined that all dangerous/mixed
waste residues cannot practicably be removed, the Closure Plan will be amended
and additional procedures developed for meeting the closure performance
standard given in Section 6.1.1.1. These additional procedures may require
post-closure care. If so, a post-closure plan will be prepared that addresses
the applicable requirements of 40 CFR 265.117 through 40 CFR 265.120 and WAC
173-303-610(7) through WAC 173-303-610(11). The post-closure plan will be
prepared and submitted to EPA and Ecology within 90 days of determination of
the need for such a plan. Preparation of the plan will be the responsibility
of the PNL Waste Technology Center.

It is noted that if a post-closure plan is necessary, a post-closure
cost estimate (40 CFR 265.144) and a financial assurance mechanism for post-
¢losure care (40 CFR 265.145) will not be required because federal facilities
are exempted from those requirements per 40 CFR 265.140(c).

6.3 CLOSURE OF CONTAINER STORAGE AREAS
6.3.1 Contents Of Plan [40 CFR 265.112(b), WAC 173-303-610(3)(a)]

This PTan addresses closure activities for the SHLWS container storage
area and the less-than-90-day waste accumulation area at the SHLWS T/S unit.

It is noted that a closure plan is not strictly required for the less-than-90-
day waste accumulation area. This accumulation area does, however, constitute
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a solid waste management unit (SWMU) under RCRA Section 3004(u). This Plan,
therefore, will address removal of dangerous/mixed wastes and dangerous/mixed
waste residuals from both of these container storage areas.

6.3.1.1 Description Of How Each Unit Will Be Closed
[40 CFR 265.112(b)(1), WAC 173-303-610(3)(a)(1)]

The container storage areas at the SHLWS T/S unit will be closed by
removal of all dangerous/mixed wastes and dangerous/mixed waste residues. All
SHLWS were treated and the treated wastes removed for disposal prior to
beginning closure. The vinyl Tliner beneath the drum storage area will be
removed and disposed of as either dangerous waste or radioactive mixed waste,
depending on the level of radioactive contamination present.

Al1 dangerous waste containers at the less-than-90-day storage area were
removed from the SHLWS T/S unit prior to beginning claosure.

All soils beneath the SHLWS drum storage area or less-than-90-day
storage area having visual appearance of contamination by past waste leakage
or spillage will be removed and disposed of as dangerous waste or mixed waste.
Removal of all contaminated soils will be verified by sampling and analysis,
as described in the Sampling and Analysis Plan {SAP, Appendix A). If, during
closure, it is determined that all dangerous/mixed waste residues cannot
practicably be removed, the Closure Plan will be amended and additional
procedures will be developed for meeting the c¢losure performance standard
given in Section 6.1.1.1.

Performance of these closure activities will be the responsibility of
the PNL Waste Technology Center and will be performed by staff having 40 hour
hazardous waste health and safety training meeting the requirements of 29 CFR
1910.120.
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6.3.1.2 Description Of How Final Closure Will Be Conducted
[40 CFR 265.112(b)(2), WAC 173-303-610(3)(a)(i1)]

The liner at the SHLWS storage area has several minor tears and is not
suitable for reuse. Because of its condition and the difficulty associated
with decontamination, the vinyl Tiner at the SHLWS storage area will be
disposed of rather than decontaminated. Any free liquid present on the liner
at the time of disposal will be neutralized and absorbed according to the
spill response procedures in the Contingency Plan for the SHLWS T/S unit (the
Contingency Plan is contained in the "RCRA Plans ’Compliance Notebook’ for
Simulated High Level Waste Treatment/Storage," which is maintdined at the
SHLWS T/S unit). For disposal, the liner will be cut into strips
approximately 30-in {76-cm) wide. Each strip will be rolled to fit into an
open-top 55-gallon (208-liter) drum. Prior to placement in the drums, the
liner material will be given a radiological survey to determine if it will be
managed as dangerous waste or RMW. Each drum will be filled with liner
material, sealed, labeled, manifested, and transported to a permitted TSD
unit. These activities will be conducted according to the requirements of
WHC-CM-5-16, Nonradioactive Dangerous Waste Packaging and Disposal
Requirements.

Removal of contaminated soils is described in Section 6.3.1.6.

Following completion of all closure activities, closure will be
certified as described in Section 6.1.4.

6.3.1.3 Identification Of The Maximum Extent Of Operation
[40 CFR 265.112(b)(2), WAC 173-303-610(3)(a)(ii)]

The SHLWS storage. area and Tess-than-90-day waste storage area (see
Figure 2-4) represent the maximum extent of the unit used for storage of
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dangerous and mixed waste containers. These two areas occupy approximately

1,800 and 1,100 square ft (160 and 100 square m), respectively.

6.3.1.4 Estimate Of The Maximum Inventory Of Dangerous Wastes
[40 CFR 265.112(b)(3), WAC 173-303-610(3)(a)(iii)]

Prior to beginning treatment, the SHLWS container storage area contained
100" drums of PW-0, 98 drums of PW-7A, 1 drum of 50% PW-0 and 50% PW-7A, and 11
drums of secondary waste (drum liners, absorbent, soil). The 199 drums of
SHLWS have been solidified within 306 drums. The characteristics of these
wastes are described in Section 3.0. These characteristics indicate that
solidified wastes are not dangerous. No additional wastes are to be added to
this inventory prior to closure. This inventory represents the maximum
inventory of dangerous/mixed wastes stored at the SHLWS container storage area
during the active life of the unit. The maximum inventory of dangerous wastes
stored in the 1ess-thaﬁ-90~day storage area was 79 drums. Al]l wastes have
been removed from the less-than-90-day area.

6.3.1.5 Detailed Description Of Removal Of Waste Inventory
[40 CFR 265.112(b)(3), WAC 173-303-610(3)(a)(iv)]

Drums of treated SHLWS will be removed from the storage area prior to
beginning final closure. The treated wastes will be loaded onto a truck and
transported to the Hanford Central Landfill for disposal as nonradiocactive
solid waste.

A1l drums at the less-than-90-day storage area have been transferred to
the 305-B Building, which is permitted under interim status for storage of
dangerous and mixed wastes. These drums were sealed and labeled according to

the requirements of WHC-CM-5-16, Nonradioactive Dangerous Waste Packaging and
Disposal Requirements and were transported by truck to 305-B.
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During closure activities, drums of liquid decontamination wastes and
other wastes (e.g., protective clothing, contaminated soil) will be generated.
Removal and management of these wastes is described in Section 6.3.2.2.

6.3.1.6 Detailed Description 0f Removal Of Waste Residues
[40 CFR 265.112(b)(4), 265.114, WAC 173-303-610(3)(a){v)]

Dangerous/mixed waste residues at the SHLWS container storage areas are
expected to consist of soils contaminated by past leakage from containers..
Identification of soils to be removed will be based on visual inspection for
evidence of contamination. A1l soils which are visibly contaminated will be
removed. A statistical sampling program, as described in the SAP, will be
used to determine whether the remaining soils (i.e., those without visible
contamination) meet the closure performance standard given in Section 6.1.1.1.
It is currently expected, based on observations of the areas, that any
significant contamination will be limited to surface soils. Shallow
contaminated soils will be excavated by hand or using a backhoe, depending on
extent, and soils transferred to 55-galion (208-1iter) open-top drums. Drum
loading operations will be conducted over reinforced polyethylene tarps to
contain any soil that may be spilled and to avoid further soil contamination.
After all drums are loaded, the tarps and any soil residuals on them will be
drummed. A1l drums will be sealed, labeled, manifested according to the
requirements of WHC-CM-5-16, Nonradioactive Dangerous Waste Packaging_and
QisgosaIlggguirements, and transferred to a permitted TSD unit. Prior to
excavation, the soils will be given a radiological survey to determine whether
they will be managed as dangerous wastes or RMW. Radiation surveys will be
conducted in accordance with PNL-MA-6, Radiation Protection and PNL-MA-507,
Procedures for Radiation Protection Technolegists. Removal of contaminated
soil sufficient to meet the closure performance standard will be verified
through the sampling and analysis program described in Appendix A. Sampling
and analysis will be conducted according to a Quality Assurance Project Plan
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{QAPjP) prepared in accordance with "Interim Guidelines and Specifications for

Preparing Quaiity Assurance Project Plans," QAM-005/80.

Exhumed s0il will be replaced with clean fill and the site graded to
return it to its original state.

If the analyses indicate that the closure performance standard has not
been met, the Closure Plan will be amended. The amended Plan wilil include
methods for further characterizing the extent of soil contamination and for
removal or stabilization of the contaminated soil to meet the closure
performance standard given in Section 6.1.1.1. If sampling and analysis
results are suggestive of the potential for deep soil contamination, the
amended plan will also address characterization of possible groundwater
contamination, and will include a groundwater monitoring plan to assess
groundwater contamination.

6.3.1.7 Detailed Description Of Other Necessary Activities
[40 CFR 265.112(b)(5), WAC 173-303-610(3)(a)(vi)]

The closure of the container storage areas is based upon removal of all
dangerous/mixed wastes and dangerous/mixed waste residues. Other activities
such as groundwater monitoring, leachate collection, and run-on and run-off
control are not expected to be necessary based on current knowledge. If,
during implementation of the Closure Plan, it becomes evident that all
dangerous/mixed waste residuals cannot be practicably removed, the Closure
Plan will be amended and other closure activities will be identified.

6.3.1.8 Schedule For Closure Of Each Unit
[40 CFR 265.112(b})(6), WAC 173-303-610(a)(vii)]

A detailed schedulie for closure presented in Figure 6-1.
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Pre-Closure Activities
Submit Closure Plan
Approve Closure Plan

Closure Activities
Remove Storage Area Liner
Remove Contaminated Soll

Equipment Decontamination at
Treatment Area

Remove Treatmont Area Liner
Soll Sampling

Waste Sampling

Sampie Analysis

Data Evaluation

Waste Removal and Disposs)
Cortification of Closure

-3 =30 -25 =20 -15 -10 -5
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Figure 6-1. Closure Schedule
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6.3.2 Decontamination Procedures [40 CFR 265.112(b)(4),
265.114, WAC 173-303-610(3)(a)(v), (5)]

. Decontamination efforts during closure of the container storage areas
will involve decontamination of sampling equipment and soil excavation
equipment. Removal of contaminated soil was previously described in Section

6.3.1.6.

6.3.2.1 Procedures For Cleaning Equipment And Removing Contaminated
Soils [40 CFR 265.112(b)(4), WAC 173-303-610(3)(a)(v)]

Sampling equipment, and any other small equipment which comes into
contact with dangerous/mixed wastes, will be decontaminated at the container
storage areas immediately after use. Decontamination will be performed as
follows: '

1) Equipment will be given a radiological sur&ey to determine whether it is
radioactively contaminated. Radiological surveys will be performed
using procedures specified in PNL-MA-507, Procedures for Radiation
Protection Technologists. Separate decontamination Tines will be used
for radioactively contaminated equipment and nonradioactively equipment,
and decontamination wastes from these two l1ines will be segregated. The
two lines will use identical decontamination procedures.

2) Equipment will be thoroughly scrubbed using a solution of trisodium
phosphate (TSP) at a strength of 1/4 pound TSP per gallon of clean water
(30 grams per liter). A1l visible signs of contamination will be

removed.

3) Equipment will be thoroughly rinsed with clean tap water, being certain
that no TSP is left on the equipment.
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4) Equipment will be thoroughly rinsed with reagent grade acetone followed
by rinsing with deionized water.

5) Equipment will be thoroughly rinsed with 0.1N nitric acid followed by
thorough rinsing with deionized water. Samples of rinse water will be
periodically collected for equipment blanks to verify decontamination,
as explained in the SAP.

6) If the equipment is not to be used immediately, it will be allowed to
air dry and will be wrapped with aluminum foil, with the dull side of
the foil toward the equipment.

7) A1l equipment will be surveyed by a radiation protection technologist
(RPT) to confirm radiologic decontamination.

A11 decontamination wastes will be collected in polyethylene-lined
drums. Polyethylene is compatible with the dilute detergent, acetone, and
nitric acid which will be present in the decontamination wastes. Prior to
decontamination, equipment will be radiologically surveyed to determine if
radioactive contamination is present. Decontamination wastes from
radioactively-contaminated equipment will be kept separate from wastes from
nonradioactively-contaminated equipment.

Large contaminated equipment from the container storage areas {(e.qg.,
excavation equipment) will be decontaminated at the SHLWS treatment area

within the bermed temporary drum storage area. These activities are described
in Section 6.11.2.1.

Removal of contaminated soils was described previausfy in Section
6.3.1.6.
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6.3.2.2 Management 0f Generated Wastes [40 CFR 265.114,
WAC 173-303-610(5)]

Wastes which may be generated during closure of the container storage
areas include personnel protective clothing, the liner from the SHLUS storage
area, soil contaminated with dangerous/mixed waste constituents, and liquid
decontamination wastes. All wastes will be sampled according to the Sampling
and Analysis Plan (Appendix A) to determine whether they are dangerous wastes.
Wastes which are designated as dangerous wastes will be drummed, properly
labeled and manifested, and shipped to a permitted storage area (i.e., 616
Building or 305-B Building). All wastes which are determined to be RMW will
be drummed and labeled, manifested, and shipped to an appropriate storage
area. Container management procedures for dangerous and mixed wastes will be
according to the requirements of WHC-CM-5-16, Nonradioactive Dangerous Waste
Packaging and Disposal Requirements, which complies with 40 CFR 262 and WAC
173-303-170 through -190, Solid wastes which are determined to be only
contaminated with radioactivity will be managed as low-level radioactive
wastes and shipped to the 200 Area Burial Grounds. Liquid wastes which are
nondangerous but radicactively contaminated will be drummed and transferred to
an appropriate Tiquid low-level waste (LLLW) management unit in the 200 Area
or 300 Area. Solid wastes which are nondangerous and nonradioactive will be
disposed of at the Hanford Central Landfill. Liquid wastes which are
nondangerous and nonradioactive may be disposed of to the City of Richland
sewer system with prior approval of the City. A request for such disposal,
inctuding an analysis of the wastes, will be made to the City. If such
approval is not granted, the wastes will be disposed of to the 300 Area
Process sewer.

Personnel protective clothing will be collected in drums. Prior to
placement in drums, the clothing will be radiologically surveyed to determine
if it is radioactively contaminated. Radioactive and nonradioactive clothing
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will be segregated. All waste protective clothing will be handled as

dangerous waste or RMW.

Disposal of the liner from the drum storage area was previously
described in Section 6.3.1.2.

Soils contaminated with dangerous waste residues will be drummed and
disposed of as dangerous waste, RMW, or solid waste, depending on the waste
designation. The designation of soil wastes will be based on the results of
the soil sampling and analysis described in Appendix A.

Liquid decontamination wastes will be sampled and analyzed as described
in Appendix A to determine the proper method of management. These wastes may
be managed as dangerous, RMW, LLLW, or nondangerous-nonradioactive. All
1iquid wastes from decontamination of radioactively-contaminated equipment
will be disposed of as RMW or LLLW.

6.3.2.3 Methods For Sampling And Testing To Demonstrate
Success Of Decontamination [40 CFR 265.112(b)(4),
WAC 173-303- 510(3)(a)(v)]

Decontaminated equipment will not be sampled to determine the
effectiveness of chemical decontamination. Rather, effectiveness will be

based on knowledge of the contaminants present, known effectiveness of the

decontamination agents used, and removal of all visual evidence of
contamination. Decontamination of sampling equipment will also be verified by
analysis of the final decontamination rinse water, as described in Appendix A.
A1l equipment will be radiologically surveyed following decontamination to
verify that all radioactivity is below release limits given in- PNL-MA-6,
Radiation Protection.
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The effectiveness of the removal of contaminated soils will be based on
sampling and analysis, as described in Appendix A.

6.3.2.4 Criteria For Determining The Extent Of Decontamination
Necessary [40 CFR 265.112(b)(4), WAC 173-303-610(3)(a)(v)}

Criteria for decontamination will depend on the type of material being
decontaminated. A1l sampiing equipment will be decontaminated following use,
primarily to avoid cross-contamination of samples. A1l other equipment which
comes into contact with dangerous/mixed wastes will be decontaminated. Soils
beneath the drum storage areas having visual evidence of contamination will be
removed.

6.4 CLOSURE OF TANKS

These requirements are not applicable to the SHLWS T/S unit.
6.5 CLOSURE OF SURFACE IMPOUNDMENTS

These requirements are not applicable to the SHLWS T/S unit.
6.6 CLOSURE OF WASTE PILES"

These requirements are not applicable to the SHLWS T/S unit.

6.7 CLOSURE OF LAND TREATMENT UNITS

These requirements are not applicable to the SHLUWS T/S unit.
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6.8 CLOSURE OF LANDFILLS

These requirements are not applicable to the SHLWS T/S unit.
6.9 CLOSURE OF INCINERATORS |

These requirements are not appiicable to the SHLWS T/S unit.
6.10 CLOSURE OF THERMAL TREATMENT UNITS

These requirements are not applicable to the SHLWS T/S unit.

6.11 CLOSURE OF CHEMICAL, PHYSICAL, AND BIOLOGICAL TREATMENT UNITS
[40 CFR 265.404]

6.11.1 Contents of Plan {40 CFR 265.112(b)]

This Plan addresses closure activities for the SHLWS treatment area at
the SHLWS T/S unit.

6.11.1.1 Description 0f How Each Unit Will
Be Closed [40 CFR 265.112(b)(1)]

The treatment area at the SHLWS T/S unit will be closed by removal of
all dangerocus/mixed wastes and dangerous/mixed waste residues. All equipment
in the treatment area will be decontaminated to remove dangerous/mixed waste
residuals. A1l dangerous/mixed wastes resulting from decontamination

"activities will be removed from the unit.

A1l soils beneath the SHLWS treatment area having visual appearance of
contamination by past waste leakage or spillage will be removed and disposed
of as dangerous waste or mixed waste. Removal of all contaminated soils will
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be verified by sampling and analysis, as described in the SAP. If, during
closure, it is determined that ail dangerous/mixed waste residues cannot
practicably be removed, the Closure Plan will be amended and additional
procedures will be developed for meeting the closure performance standard
given in Section 6.1.1.1.

6.11.1.2 Description 0f How Final Closure
- Will Be Conducted [40 CFR 265.112(b)(2)]

Closure of the treatment area will be performed in concert with closure
of the container storage areas. Closure activities will primarily involve
decontamination of equipment. Decontamination activities at the treatment
area will be conducted in the bermed temporary drum storage area as described
in Section 6.11.2.1. Following completion of all decontamination activities,
all decontamination wastes will be removed from the site and transported to an
appropriate unit, depending on the regulatory designation of the wastes.

The final closure activity will be removal and disposal of the liner of
the decontamination area. This liner will be removed and disposed of as
dangerous waste or RMW. For disposal, the liner will be cut into strips
approximately 30-in (76-cm) wide. Each strip will be rolled to fit into an
open-top 55-gallon {208-1iter) drum. Prior to placement in the drums, the
liner material will be given a radiological survey to determine if it will be
managed as dangerous waste or RMW. Each drum will be filled with liner
material, sealed, labeled, manifested, and transported to a permitted
treatment, storage, or disposal facility (TSDF).

All visibly contaminated soils at the treatment area will removed and

soils will be sampled, as described in Section 6.11.1.6, to meet the closure
performance standards given in Section 6.1.1.1.
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Following completion of all closure activities, closure will be
certified as described in Section 6.1.4.

6.11.1.3 Identification Of The Maximum Extent
0f Operation [40 CFR 265.112(b)(2)]

The SHLWS treatment area (see Figure 2-4) represents the maximum extent
of the unit used for dangerous/mixed waste treatment. This area occupies
approximately 4,100 square ft (380 square m). A1l SHLWS has been treated and
the treatment area will not be used for additional waste treatment. The
treatment area will be used during closure for decontamination of equipment
used in closure of the storage areas. For this reason, closure of the
treatment area (i.e., removal of liners) will follow closure of the storage
areas, as shown.in Figure 6-1.

6.11.1.4 Estimate 0f The Maximum Inventory Of
Dangerous Wastes 40 CFR 265.112(b)(3)]

The SHLWS treatment area was used to treat 199 55-gallon (208-Titer)
drums of SHLWS whose characteristics are described in Section 3.0. These
wastes constitute the only wastes treated at this area during its active life.

6.11.1.5 Detajled Description Of Removal 0f Waste
Inventory [40 CFR 265.112(b)(3), 265.404]

Most of the treated SHLWS was removed from the temporary storage area
following solidification and transferred back to the SHLWS storage area. Some
treated SHLWS was stored at the treatment area. The drums of treated waste
will be removed from the unit and taken to the Hanford Central Landfill for
disposal as nonradioactive solid waste prior to closure. This waste removal
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will occur prior to beginning closure and is not considered to be a closure

activity (see Section 6.1.1.5).

During closure activities, drums of 1iquid decontamination wastes and
other wastes (e.g., protective clothing) will be generated. Removal and
management of these wastes is described in Section 6.11.2.2.

6.11.1.6 Detailed Description Of Removal Of Waste
Residues [40 CFR 265.112(b)(4), 265.114, 265.504]

Dangerous/mixed waste residues at the SHLWS treatment area are expected
to be present in the treatment equipment following completion of treatment.
These residues will be removed through decontamination, as described in
Section 6.11.2.1. If residues cannot be removed from equipment through
decontamination, the equipment will be disposed of as dangerous waste or RMW,
depending on whether radioactive contamination is present. The only pieces of
equipment Tikely to be extensively contaminated are the air-driven drum
mixers. If these mixers cannot be decontaminated, they will be dismant]ed and
placed in polyethylene-Tlined drums for disposal.

Dangerous/mixed waste residues in the form of contaminated soil are not
expected to be found at this area. The treatment area was designed to contain
spills without contamination of soil. If, after removal of the liner, it
becomes evident that spills have not been properly contained and that soil
contamination has occurred, visibly contaminated soils will be removed. Soils
at the treatment drea will be sampled as described in Appendix A to verify
removal of contamination.
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6.11.1.7 Detailed Description Of Other Necessary
Activities [40 CFR 265.112(b)(5)]

The closure of the SHLWS treatment area is based upon removal of alil
dangerous/mixed wastes and dangerous/mixed waste residues. Other activities
such as groundwater monitoring, Teachate collection, and run-on and run-off
control are not expected to be necessary based on current knowledge. If,
during implementation of the Closure Plan, it becomes evident that all
dangerous/mixed waste residuals cannot be practicably removed, the Closure
Pian will be amended and other closure activities will be identified.

6.11.1.8 Schedule For Closure O0f Each
Unit [40 CFR 265.112(b)(6)]

A detailed schedule for closure is presented in Figure 6-1.

6.11.2 Decontamination Procedures [40 CFR 265.112(b)(4)
265.114, 265.404]

Decontamination efforts during closure of the SHLWS treatment area will
involved decontamination of treatment equipment, spill pans, and large
equipment contaminated during closure of the container storage areas.
Contaminated soil is not expected to be encountered at this area but will be
removed if discovered. '

6.11.2.1 Procedures For Cleaning Equipment And Removing
Contaminated Soils [40 CFR 265.112(b)(4), 265.404]

Equipment will be decontaminated at the bermed temporary container
storage area with the liner and berms used to contain and collect
decontamination wastes. ' Prior to beginning decontamination, the condition of
the liner at the temporary storage area will be evaluated to determine if it
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is in suitable condition. The liner will be inspected for tears, holes, and
integrity of seams. If the liner is judged to be unsatisfactory condition, a

new liner will be installed.

Prior to decontamination, all equipment will be radiologically surveyed
to determine if the equipment is radioactively contaminated. Liquid wastes
_ from decontamination of radioactively-contaminated equipment will be kept
separate from those from nonradioactively contaminated equipment.

The drum mixers are expected to be contaminated with waste residuals,
including treated wastes. Each mixer will be soaked in a polyethylene-lined
drum containing a TSP solution and then scrubbed to removed all visible
contamination. Next, each mixer will be rinsed with 0.1N nitric acid,
followed by three rinses in clean tap water.

The drums of liquid decontamination waste will be sampled as described
in Appendix A.

Stainless steel spill containment pans will be decontaminated by
scrubbing with a TSP solution until all visible contamination has been
removed. The pans will then be rinsed with a mild acid solution (i.e., 0.1N
HNOy). The pans will then be rinsed thoroughly with clean tap water. Al
liquid wastes will be collected in polyethylene-1ined drums and sampled and
managed as described in Section 6.3.2.2.

If used, large equipment (e.g., the backhoe used to excavate
contaminated soil) will be decontaminated by steam cleaning using a TSP
soTution. This equipment will be steam cleaned until all visible
contamination i< removed and then rinsed with clean tap water. This activity
will be conducted in the PVC-lined bermed temporary drum storage area. The
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liner and berms will be used to collect liquid.decontamination wastes. These

wastes will be pumped into polyethylene-lined drums and sampled and managed as
described above. Residual liquid which cannot be pumped from the bermed area
will be absorbed using absorbent pillows or pads and the absorbent placed in

polyethylene 1lined drums.

At the conclusion of all decontamination activities, the liner of the
temporary drum storage area will be allowed to air dry and will then be

removed for disposal as described in Section 6.11.1.2.

6.11.2.2 Management Of Generated Wastes
[40 CFR 265.114, 265.404]

Wastes which may be generated during closure of the SHLWS treatment area

“incTude personnel protective clothing, the liner from the temporary storage

area, liquid decontamination wastes, and equipment which cannot be
decontaminated. These wastes will be managed in the same manner as the wastes
from the container storage areas, as described in Section 6.3.2.2.

6.11.2.3 Methods For Sampling And Testing To
Demonstrate Success 0f Decontamination
[40 CFR 265.112(b)(4), 265.404]

The mixing pumps, spill pans, and large equipment will not be sampled to
determine the effectiveness of chemical decontamination. Rather,
effectiveness will be based on the removal of all visible contamination and
the known effectiveness of the decontamination agents used. This equipment
will be radiologically surveyed following decontamination to verify that all
radiocactive contamination has been removed.
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6.11.2.4 Criteria For Determining The Extent 0f
Decontamination Necessary [40 CFR 265.112(b)(4)]

A1l equipment which comes into contact with dangerous/mixed wastes or

dangerous/mixed waste residuals will be decontaminated as described in Section
6.11.2.1.
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SAMPLING AND ANALYSIS PLAN
SIMULATED HIGH LEVEL WASTE SLURRY TREATMENT AND
STORAGE (SHLWS T/S) UNIT CLOSURE

1.0 OBJECTIVES

This plan describes activities for sampling and analysis of soils and
wastes at the Simulated High Level Waste Slurry Treatment and Storage (SHLWS
T/S) unit. The objective of soil sampling is to determine if soils at the
SHLWS T/S unit are contaminated with dangerous waste residuals above
regulatory limits. The absence of dangerous waste residuals above regulatory
limits will constitute verification that the closure performance standard has
been met. If dangerous waste residuals are present above regulatory limits,
the sampling will be used to determine the regulatory requirements for
disposal of the soils. The objective of waste sampiing is to collect
sufficient data to designate decontamination wastes under WAC 173-303-070.
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2.0 DATA REQUIREMENTS

Soils at the SHLWS T/S unit may have been contaminated by past spills or
leaks of the wastes formerly stored at the unit. The requirements of WAC 173-
303-610(2)(b) require that residuals in soil do not exceed:

(i) Background environmental levels, for any dangerous
waste, managed at the facility, which either is listed under WAC
173-303-081 or 173-303-082 or is designated by the characteristics

of WAC 173-303-090; and

(ii) At least the designation limits of WAC 173-303-084, or
173-303-101 through 173-303-103 for any dangerous waste, managed
at the facility, which is not listed under WAC 173-303-081 or 173-
303-082 and is not designated by the characteristics of WAC 173-
303-090.

With respect to requirements under WAC 173-303-610(2)(b)(i), some of the
SHLWS (PW-0) was designated as EHW under WAC 173-303-090 because of the
concentration of barium, cadmium, chromium, and silver. To satisfy WAC 173-
303-610(2)(b)(i), therefore, these four metals should not be present in soils
above environmental background levels. A1l of the SHLWS was designated under
WAC 173-303-090 as a corrosive waste. Soils should, therefore, be at
background pH.

The SHLWS T/S storage area was not used to store wastes which are listed
under WAC 173-303-081 or -082. The less-than-90-day storage area may,
however, have been used to store listed wastes (information on the wastes
stored at this area is incomplete). While information is Tacking on the exact
nature of listed wastes potentially stored at this area, it is likely that



: SHLWS T/S
Sampling and Analysis Plan
September 13, 1989

Rev. 2

these wastes contained toxic organic constituents. To satisfy WAC 173-303-
610(b) (i), organic listed waste constituents should be at background levels.
Since exact constituents are not known, soils will be analyzed for a broad
range of volatile and semivolatile organics using gas chromatography/mass
spectrometry {GC/MS).

With respect to requirements under WAC 173-303-610(2)(b)(ii), the SHLWS
is designated as a toxic waste mixture under WAC 173-303-084. Under WAC 173-
303-084, wastes are designated as dangerous if the equivalent concentration of
toxic constituents exceeds 0.001 percent. Individual constituents are
assigned to one of five toxicity categories depending on toxicity. These
categories are identified as X, A, B, €, and D, with X being the most toxic
and D the least. The equivalent concentration is determined as the sum of the
percentage of Category X constituents plus one-tenth the percentage of
Category A plus one-hundredth the percentage of Category B plus one-thousandth
the percentage of Category C plus one-ten thousandth the percentage of
Category D. The results of waste designation of the three types of SHLWS
stored and treated at the unit, PW-0, PW-7A, and a mixture of PW-0 and PW-7A
are given in Tables 1 through 3, respectivé]y. As shown in these tables, the
following compounds are present in the waste and provide the basis for
designation (toxicity categories are also identified for each compound):

AgNO; -- Category X

BaNO; -- Category C

Cd(NO;), * 4H,0 -- Category C
- Co(NO;), - 6H,0 -- Category C

Cr{(NO;); - 9H,0 -- Category D

Fe(NO;); - 9H,0 -- Category C

KNO; -- Category D

NaNQ; -- Category D
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Table 1. Results of Toxic Mixture Designation for PW-0 Waste

Equivalent

Tox. Conc. Conc.
Constituent Cat. {ppm) (%)
AgNO, X 1,800 0.180
Ba(NO,), c 37,280 0.00373
Cd(NC;),"4H,0 c 3,260 0.000326
Co(NO;),"6H,0 c 15,380 0.00154
Cr{NOy); SH,0 D 25,370 0.000253
Fe(NO,); SH,0 c 232,660 0.0233
KNO, D 34,180 0.000341
Ni (NO;), 6H,0 D '56,850 0.000568
Sr(NO;), D 30,190 0.000302
Zr0(NO,),"2H,0 D 149,680 0.00150
Mo0, c 88,950 0.00890
HNO, c 39,000 0.00390
TOTAL 0.224

Table 2. Results of Toxic Mixture Designation for PW-7A Waste

Equivalent
Tox. Conc. Conc.
Constituent Cat. {ppm) (%)
Fe(N0Oy)5"9H,0 C 106,720 0.0107
NaNO, D 263,150 0.00263
HNO, C 120,000 0.0120
TOTAL 0.0253
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Table 3. Results of Toxic Mixture Designation for PW-0/PW-7A Mixture

Constituent
AgNO,4
Ba(NO5),
Cd(NO4), 4H 0
Co{NO,),"6H,0
Cr(NO;};"9H,0
Fe(NO;);"9H,0
KNO,
Ni(NO;),"6H,0
Sr(NO;),
Zr0(NO5),°2H,0
MoO,

HNO,

TOTAL

Tox.

[ B o B === B = B e N v IR o T = B oy BN o BN o B 14

Equivalent
Conc. Conc.
Cat. {ppm) (%)
900 0.0900
18,640 0.00186
1,630 0.000163
7,690 0.000769
12,690 0.000126
169,690 0.0170
17,090 £.000170
28,430 0.000284
15,100 6.000151
74,840 . 0.000748
44,480 0.00445
77,000 0.00770
0.125

Ni(NO;), - 6H,0 -- Category D
Sr(NO;), -- Category D
ZrQ(NO,), - 2H,0 -- Category D
MoO, -- Category C

HNO, -- Category C

The designatiaon limit for waste constituents is not strictly defined.
Under the WAC 173-303-084 procedure for waste designation, concentrations must
be adjusted for toxicity to determine equivaient concentration. For wastes
having a single constituent, the minimum concentration of the constituent that
would cause the waste to be designated as dangerous would be the minimum
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equivalent concentration of 0.001 percent multiplied by the toxicity weighting
factor. The toxicity weighting factor is 1 for Category X; 10 for Category A;
100 for Category B; 1,000 for Category C; and 10,000 for Category D. Using
these values, the minimum concentration of a single constituent which would _
cause a waste to be designated as dangerous is as follows:

Category X -- 10 ppm

Category A -~ 100 ppm
Category B -- 100 ppm
Category C -- 1,000 ppm
Category D -- 10,000 ppm

The above concentrations will be used as the designation limits for
determining if the standard under WAC 173-303-610(2)(b)(ii} has been met.

Decontamination wastes generated during closure activities may contain
the waste constituents described above. In order to properly manage and

dispose of these wastes, it will be necessary to perform waste designation as
described under WAC 173-303-070. To designate these wastes, it will be
necessary to determine whether they contain toxic constituents above the
designation Timits in WAC 173-303-084 and whether they display the
characteristics of extraction procedure (EP) toxicity and corrosivity under
WAC 173-303-090.

For designation of decontamination wastes under WAC 173-303-084, the
designation 1imits previously identified for soils will be used.

With respect to designation of decontamination wastes under WAC 173-303-
090, the SHLWS had the characteristic of EP toxicity because of the presence
of heavy metals. The waste did not contain any of the pesticides and
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herbicides included in the EP. To designate decontamination wastes under -
090, therefore, it will only be necessary to analyze these wastes for toxic
heavy metals and not for pesticides and herbicides. The designation limits
for these metals in Tiquid wastes and extracts of solid wastes will be those

given in WAC 173-303-090(8):

Arsenic -- 5 ma/L
Barijum -- 100 mg/L
Cadmium -- 1 mg/L
Chromium -- 5 mg/L
Lead -- 5 mg/L
Mercury -- 0.2 mg/L
Selenium -- 1 mg/L
Silver -- 5 mg/L

2
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3.0 ANALYTICAL PARAMETERS AND METHODS

. The data needs described in Section 2.0 identify specific chemical
parameters which must be determined to meet sampling and analysis objectives.
The discussion in Section 2.0 also identifies, to the extent possible, the
minimum levels at which contamination must be quantified in order to meet
specific objectives (i.e., designation }imits). Specific analyses and
required minimum detection limits (MDLs) are summarized in Table 4. MDLs have
generally been selected as 10 percent of the designation limits. Analytical
methods have been selected which are capable of achieving the required MDLs.
These methods and typical MDLs are summarized in Table 5. Selection of
methods to meet specific objectives is discussed in the following sections.

3.1 DETERMINATION OF LEVELS ABOVE BACKGROUND IN SOILS

No required method detection 1imit could be identified with respect to
background levels of metals in soils since background values have not been
established. (National average values have been established for many metals,
but because of great regional variability these values are not useful for
establishing'cleanup levels.) For these samples, therefore, the most
sensitive atomic absorption (AA) methods available in SW-846 were selected.

Similarly, background levels of volatile and semivolatile organics are
not known. Because specific constituents are not known, GC/MS methods
specified in SW-846 will be used to analyze soils for these constituents. The
detection limits, therefore, will be those associated with these methods.
Capillary column methods are preferable since they have lower detection limits
than packed column methods. For this reason, the capillary column method for
semivolatiles was specified. The capillary column method for volatiles,
however, has not been finally approved by EPA so the packed column method was
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Table 4. Summary of Required Analyses and Required Detection Limits

Required Detection Limit (mg/kg_for soil, mg/t for waste)

Waste Waste
Soil Designation Designation
Soil Designation Toxic EP Toxic
Background Limits Mixtures Characteristic

Analysis (-090) (-084) (-084) {-090)
Arsenic N/R N/R N/R 0.5
Barium * 52.5 52.5 10.0
Cadmium * 47.5 47.5 0.1
Cobalt N/R 32.0 32.0 N/R
Chromium * 218 218 0.5
Iron N/R 23.0 23.0 N/R
Lead N/R N/R N/R 0.5
Mercury N/R N/R N/R 0.02
Molybdenum N/R 67.0 67.0 N/R
Nickel N/R 321 321 N/R
Nitrate N/R 98.0 98.0 N/R
Potassium N/R 386 386 N/R
Selenium N/R N/R N/R 0.1
Silver * 0.64 0.64 0.5
Sodium N/R 270 270 N/R
Strontium N/R 414 414 N/R
Zirconium N/R 394 394 N/R
Volatile
Organics * N/R N/R N/R
Semivolatile .
Organics * N/R N/R N/R

pH * N/R N/R N/R

. N/R - Analysis not required
* - Background level has not been established

9
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Summary of Analytical Methods and Typical Detection Limits®

Waste Waste
Soil Designation Designation
Soil Designation Toxic EP Toxic
Background Limits Mixtures Characteristic
(-090) (-084) (-084) {(-090)
N/R? N/R N/R 6010
53 ug/L
7081 6010 6010 6010
2 ug/L 2 ug/L 2 ug/L 2 ug/L
7131 6010 6010 6010
0.1 ug/L 4 ug/L 4 ug/L 4 ug/L
N/R 6010 6010 N/R
7 ug/L 7 ug/L
7191 6010 6010 6010
1 ug/L 7 ug/L 7 ug/L 7 ug/L
N/R 6010 6010 N/R
7 ug/L 7 ug/L
N/R N/R N/R 6010
42 ug/L
N/R N/R N/R 7470
0.2 ug/L
N/R 6010 6010 N/R
8 ug/L 8 ug/L
N/R 6010 6010 N/R
15 ug/L 15 ug/L
N/R N/AS 9200 N/R
100 ug/L
N/R 6010 6010 N/R
Varies® Varies
N/R N/R N/R 7740
2 ug/L

10
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Table 5. {Continued)
Haste Waste
Soil Designation Designation
Soil Designation Toxic EP Toxic
Background Limits Mixtures Characteristic
{-090) (-084) (-084) (-090)
7761 6010 6010 7761
0.02 ug/L 0.7 ug/L 0.7 ug/L 0.02 ug/L
N/R 6010 6010 N/R
2.9 ug/L 2.9 ug/L
N/R 6010 6010 N/R
0.03 ug/L 0.03 ug/L
N/R N/A N/A N/R
8240 N/R N/R N/R
0.5 ug/kg
8270 N/R N/R N/R
Varies®

Analytical Methods are identifiéd by EPA Method numbers per SW-
846. Typical detection limits are for waters/extracts (ug/L) or
for soils/sediments (ug/kg).

N/R indicates analysis is not required.

N/A indicates that no method is available.

Method 9200 will be used to détermine concentration of nitrate in
1iquid wastes. No EPA method is available for solid wastes.

Detection 1imit for potassium varies depending on operating
conditions.

Detection limits vary depending on constituents but are generally
in the Tow mg/kg range.

11
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specified. (While GC/MS methods are not as sensitive as GC methods, the use
of GC methods is not practical since specific analytes of concern have not
been identified.)

3.2 DESIGNATION OF TOXIC WASTE MIXTURES

The detection limits required for designation of soils or wastes under
WAC 173-303-084 are generally much higher than those required for comparison
to background Tevels. Inductively coupled plasma atomic emission spectroscopy
{ICP) was selected for use in performing metals analysis as it is a highly
efficient technique which satisfies the detection limits required under WAC
173-303-084. This method, EPA Method 6010, allows concentrations of numerous
metals to be obtained in a single analysis rather than requiring multiple AA
analyses.

Method 6010 does not detect zirconium. No AA methods are available in
SW-846 for analysis of zirconium. The absence of zirconium analysis is not

expected to effect waste designation since zirconium is only a minor
contributor to the overall equivalent concentration for PW-0. In addition,
ratios of the various metals -are somewhat fixed by the waste composition and
it is unlikely that there would be any soil or waste which would be designated
solely because it contained zirconium nitrate.

No method is available in SW-846 for analysis of nitrate in soils.
Nitrate in 1iquid wastes will be determined using Method 9200. pH of aqueous
wastes resulting from equipment decontamination activities will be determined
using the Method in Attachment 1 to Appendix B of WDOE 83-13.

12
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3.3 DESIGNATION OF EP TOXIC WASTES

Concentrations of EP toxic metals must be determined through use of the
methods referenced in WDOE 83-13, Appendix D, Table 1.A. This determination
may also be made by Method 6010 (ICP) according to the applicability
information stated within this Method for certain metals.” Method 6010
provides an efficient technique that exceeds the required detection limits
quite easily for the majority of the EP Toxic metals. For EP Toxic metals not
appropriate for ICP analysis, direct aspiration flame AA methods, graphite
furnace AA methods, or cold vapor AA methods will be used as appropriate.
When more than one AA method was available for use, the most sensitive method
was selected for use unless it was subject to interference with constituents
known to be present in the wastes.

13
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4.0 SAMPLING RATIONALE AND DESIGN

As described above, soil sampling activities are directed toward
determining whether soils at the SHLWS T/S unit contain the EP toxic metals
barium, cadmium, chromium, and silver or organic listed waste constituents
above environmental background; have pH different than environmental
background; and have toxic SHLWS constituents above WAC 173-303-084
designation 1imits. Soil sampies will be collected to obtain data to make
these determinations. The rationale for the sample program is predicated on
the assumption soils at the SHLWS T/S unit contain waste constituents at
environmental background levels. Random samples will be collected from
uncontaminated soils outside the SHLWS T/S unit (i.e., background sampies) and
from within the unit (i.e., waste unit samples). Statistical tests will then
be performed to determine whether there is a difference in mean population
between these two populations.

‘Initially, sampling will be limited to surface soils (i.e., 0 to 12
inches in depth). A1l samples will be analyzed for ICP metals, EP toxicity
metals, volatile organics, and semivolatile organics. If surface soils are
found to be uncontaminated, samples from greater depths will not be collected.
If surface contamination is found, additional samples will be collected from
the initial sample locations at successive 12 inch increments to determine the
extent of any vertical downward contaminant migration.

The number of samples required to make the above determination depends
on the variability of the data. There is a natural variation in background
Tevels of elements in soils. The variance of the mean concentration, if
known, can be used to determine the number of samples requiréd. The mean
concentration and variance of barium, cadmium, chromium, and silver for the
soils at the SHLWS T/S unit is not known. Previous characterization has

14
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identified the mean concentration and variance for several inorganic
constituents in Hanford Area soils. These data include:

Standard
Constituent Mean {mq/kq) Deviation {ma/kq)
Cadmium _ 0.7 0.7
Copper 12.2 1.3
Lead 4.4 0.7
Nickel 17.1 1.3
Zinc 60.6 12.5
pH 7.2 0.3
Fluoride 267 40.6

The above data were reported in Watson, et al., 1983, for soils from nine
locations at Hanford.

To determine the number of sampies to be collected, the above data were
used to calculate the confidence interval (at 95 percent confidence) for the
estimate of the difference between population means. The two populations, the
background and the waste unit, were assumed to have the variances given above.
The methods presented in Mendenhall, 1975, were used. Because the potential
exists for the waste unit soils to have highey variability than the background
soils, it was assumed that twice as many samples would be collected from the
waste unit. The number of samples required to obtain a 95 percent confidence
interval equal to one standard deviation is seven background samples and 14
samples from the waste unit.

No data are available concerning the background levels of volatile and
semivolatile organics in soils. Generally, the background of toxic organics
is assumed to be zero and any amount detected is assumed to be above
background. The potential exists, however, for organic constituents to be

15
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present from sources other than waste management activities at the SHLWS unit.
For this reason, samples will be collected in the same manner and from the
same locations as for 1norganics. Mean concentrations will be determined for
the background area and for waste management areas.

Sample locations will be selected randomly from uniform grids within the
background area and waste management unit. The background area is defined as
a 45-ft wide strip along and south and west borders of the SHLWS T/S unit and
a 45-ft strip north of Stone Street immediately north of the SHLWS T/S unit,
as shown in Figure 1. The old concrete building foundations to the south of
the SHLWS T/S unit will not be included in the areas to be sampled. The area
to the east of the SHLWS T/S unit is paved and will not be sampled. The waste
management area is defined as the SHLWS T/S storage area, SHLWS T/S treatment
area, and less-than-90-day storage area (see Figure 1).

The background area was selected because it is close to the waste
management area, is comprised of similar soils, surrounds the waste management

area to the extent possible, and is outside the predominant wind direction
from the SHLWS T/S unit (see Figure 2-6 of the Closure Plan for wind roses).
It is noted that the background area may not be reflective of true
environmental background because the surface material is not all native soil
(i.e., much is imported gravel) and the area is located within an industrial
area., The sampling is intended to determine whether waste management
activities have resulted in contamination of soils in the waste management
area above the background levels in adjacent surface materials. It is
recognized that other activities within the 3000 Area may have resulted in
background Tevels above native environmental background. The sampling will
determine whether waste management activities have resulted in levels above
the local background.

16
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Sample locations will be determined by gridding the background area and
waste management area into uniform grids having approximately 20 times the
number of required samples (i.e., 140 for the background area and 280 for the
waste management area)., Each grid will be numbered and a random number tabie
will be used to select 7 background area grids for sampling and 14 waste
management area grids for sampling. Each grid for the background area will be
15 ft (4.6 m) by 20 ft (6.1 m) and each grid for the waste management area
will be 5 ft (1.5 m) by 5 ft. The grids for the background area wijl be
subgridded into 100 subgrids. Five subgrids will be selected at random and
subsamples collected at these 5 locations for compositing. The subgrids will
be 1.5 ft (0.46 m) by 2.0 ft (0.6 m) and subsamples will be collected from the
center of each subgrid. Five subsamples of approximately the same size (e.g.,
I kg) will be collected and thoroughly mixed to form the composite sample.

For the waste management area, grab samples will be collected from the center
of each grid selected for sampling. The gridding and subgridding system for

the background and waste management areas is illustrated in Figures 2 and 3,

respectively.

Following collection and analysis of samples, data will be used to
calculate the mean and variance for each contaminant for the background and
waste management areas. These data will then be used to determine whether
there is a statistically significant difference between the mean
concentrations for the two areas. The confidence interval for the estimate of .
the difference between the means will also be calculated. If the samples show
a higher variance than originally assumed, the variance will be recalculated
and enough new samples will be randomly selected to equal one standard
deviaﬁion at a 95 percent confidence level. ’

18
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Soil sampling will also be required for soi]l removal activities. As
described in the Closure Plan, all areas of soil which appear to be visibly
contaminated will be excavated and placed in drums. Records will be kept in
the field notebook or geologist’s log indicating the source of the soil in
each drum, A sample of the soil removed from each potentially contaminated
area will be collected and analyzed for ICP metals, EP toxic metals, volatile
organics, and semivolatile organics. If the results indicate that
contaminants are present above background, a sample will be taken from the
location where the soil was removed to verify that all contaminated soil above
background has been removed. If these samples indicate that residuals are
still present above background, additional soil will be removed and the

location resampled.

The results of the analysis of the soils placed in the drum will also be
used to perform a dangerous waste designation of the soil in the drum. This
designation will be used to determine whether the soils must be disposed of as
dangerous wastes,

For tﬁe purpose of designating liquid wastes generated from equipment
decontamination activities, composite samples will be collected from each
batch (i.e., each drum) using a composite Tiquid waste sampler (COLIWASA).

The only solid wastes currently expected to require designation are
waste pallets used to store drums of SHLWS. There are 76 of these pallets at
the SHLWS T/S unit. These pallets have the potential to have been
contamipated due to leakage from drums. A random number of these pallets will
be sampled to determine whether they must be designated as dangerous waste.
Initially, ten of the pallets will be selected at random and sampled.
Analytical results will be used to determine the mean and variance of
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contaminant concentrations. The mean and variance will then be used to
determine if additional pallets must be sampled.

Samples will be collected from 10 pallets chosen at random (i.e.,
paliets will be numbered and a random number table used to select ten for
sampling). Subsamples will be collected by removing approximately 10 grams of
wood from each of six locations on each pallet. The locations will primarily
include the working surfaces of the pallets (upper surface and lower surface
of the skids) which are most 1ikely to be contaminated. In addition, areas
that appear to be contaminated as indicated by discoloration or other surface
irreqularities will be sampled. These subsamples will be composited to form a
sample for each pallet. The samples will be tested for EP toxicity and for
ICP metals. Using these results, the mean and variance of the concentrations
of toxic metals will be calculated and used to determine if the pallets are
dangerous waste. The mean and variance data will also be evaluated using the
procedures given in SW-846 (i.e., Section 9.1.1.3.1) to determine if
additional random samples must be collected for statistical purposes. If this
analysis indicates that additional samples are required, they will be obtained
in the same manner as the origjnal samples. The pallet samples will not be
analyzed for organics because the SHLWS stored on the pallets does not contain
organics.
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5.0 SAMPLING METHODS

5.1 GENERAL DESCRIPTION OF SAMPLING ACTIVITIES

Soil samples will be collected according to the provisions outlined in
this Section. Soil samples will be limited to a homogenized composite sample
of the first 12 inches of soil at each designated sampling location. If
contamination is found at these locations, these same lgcations will be
resampled at successive 12 inch increments to determine the extent of any
vertical downward contaminant migration.

Samples of liquid wastes from equipment decontamination activities will
be collected from each drum of waste. Composite samples will be collected

using a COLIWASA sampler as described in Jest Methods for Evaluating Selid
Wastes, EPA SW-846.

Samples of wooden paliets will be collected by removing approximately 10
grams of shavings from six locations on the pallets. Shavings will be
collected using a stainless steel knife or chisel. N

5.2 SAMPLE CONTAINERS
The number and types of sample containers required are summarized in

Table 6. A1l sample containers will be precleaned and prelabeled before they
are transported to the field.
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Table 6. Summary of Sample Containers Required
Number of
Sample Type Analysis Required Container Containers per Sample
Soils Metals 16 0z. Glass w/ 2
Teflion cap seal
EP Toxicity 16 oz. Glass w/ 2
- Teflon seal
Volatile Organics 8 oz. Glass w/ 2
Teflon-Lined Septum
Semi-Volatile 16 oz. Glass w/ 2
Organics Teflon cap seal
Liquid Waste Metals/anion 16 0z. Polyethylene : 2
EP‘Toxicity 16 oz. Polyethylene 2
Pallet Chips EP Toxicity 16 0z. Glass w/ 1

Teflon cap seal

5.3 SAMPLING EQUIPMENT

Primary sampling equipment anticipated to be used will include
precleaned shovels, hand augers, trowels, buckets, coolers {(with ice),
precieaned and prelabeled sample containers, various screens or sieves, a
hammer, wooden stakes, and a stainless steel knife or chisel. A1l sampling
equipment will be constructed of non-reactive material.

5.4 EQUIPMENT DECONTAMINATION

A1l sampling equipment which comes into contact with samples will be
decontaminated between samples to prevent cross contamination and will also be
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decontaminated at the end of each working day. Equipment will be
decontaminated in the following manner:

1)

2)

3)

4)

5)

Equipment will be given a radiological survey by a radiation protection
technologist (RPT) to determine whether it is radioactively
contaminated. Radiological surveys will be performed using procedures
specified in PNL-MA-507, Procedures for Radiation Protection
Technologists. Separate decontamination lines will be used for
radicactively contaminated equipment and nonradicactively contaminated
equipment, and decontamination wastes from these two lines will be
segregated. The two lines will use identical decontamination

procedures.

Equipment will be thoroughly scrubbed using a solution of trisodium
phosphate (TSP) at a strength of 1/4 pound TSP per gallon of clean water

+ {30 grams per liter). A1l visible signs of contamination will be

removed.

Equipment will be thoroughly rinsed with clean tap water, being certain
that no TSP is Teft on the equipment.

Equipment will be thoroughly rinsed with reagent grade acetone followed
by rinsing with deionized water.

Equipment will be thoroughly rinsed with 0.IN nitric acid followed by
thorough rinsing with deionized water. Samples of rinse water will be
periodically collected for equipment blanks to verify decontamination,
as specified in Section 5.9. '
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6) If the equipment is not to be used immediately, it will be allowed to
air dry and will be wrapped with aluminum foil, with the dull side of
the foil toward the equipment.

7) A1l equipment will be surveyed by an RPT to confirm radiologic

decontamination.

A1l decontamination wastes will be collected in polyethylene-lined
drums. Prior to decontamination, equipment will be rddiologically surveyed to
determine if radioactive contamination is present. Decontamination wastes
from radioactively-contaminated equipment will be kept separate from wastes
from nonradioactively-contaminated equipment.

5.5 SAMPLING AND SAMPLING LOCATIONS

One set of samples will be obtained from each sampie location.
The field notebook or geologist’s log will be used to document sample

collection activities and observations including the identification of the
specific sample collected and the corresponding sample numbers.

A grid system discussed earlier will be established prior to sampling
and will be used to identify and reference the random locations to be sampled.
Wooden stakes identified with the sample number will be located at each
sampling location and this location will be noted in the field notebook or

geologist’s Tog.
5.6 SAMPLE COLLECTION

The number and amounts of samples to be collected is summarized in
Tabie 7. Each sample container for aqueous and soil samples will be filled
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Table 7. Number and Amounts of Samples to be Collected

Soil Background

Number of

Samples’ Sample Size
Metals 7 2 - 16 o0z. Glass Jar
EP Toxicity 7 2 - 16 oz. Glass Jar
Volatile Organics 7 2 - 8 0z. Glass Jar
Semivolatile Organics 7 2 - 16 oz. Glass Jar

Soil at Waste Management Areas

Metals 14 2 - 16 oz. Glass Jar
EP Toxicity 14 2 - 16 oz. Glass Jar
Volatile Organics 14 2 - 8 oz. Glass Jar
Semivolatile Organics 14 2 - 16 0z. Glass Jdar
Wood From Pallets
Metals/EP Toxicity 10 1 - 16 oz. Giass Jdar
Liquid Waste
Metals/anions TBD? 2 - 16 oz. Polyethylene
Bottle
EP Toxicity R TBD 2 - 16 oz. Polyethylene
Bottle
Notes: ' Initial number of samples to be collected. Additional samples

could be required based on analysis of mean and variance data.
Numbers in tabie do not include quality contrel (QC) samples
described in Section 5.9.

To be determined based on volume of decontamination waste
generated. One sample will be collected from each drum of waste.

27



-

SHLWS T/S

Sampling and Analysis Plan
September 13, 1989

Rev. 2

with sample material leaving no head space in the container. Large stones or
cobbles will be removed from the sample by sieving or screening if necessary.
If sieving or screening is necessary, soil will be transferred directly to the
sieve or screen and will be shaken into a collection bucket until enough
material has been collected for the sample. The material will then be
transferred directly into the sample container. Samples which will be
analyzed for volatiles will not be sieved. Each container will then be sealed
tightly, the sample label information completed, the 1id of the sample sealed
with tape, and the sample placed into the ice chest. Sample container lids
will not be interchanged. Samples will be delivered to the laboratory at the
conclusion of each work day. In the case an off-site analytical laboratory is
to be utilized, each day’s samples will be prepared for delivery or shipment
to the analytical laboratory and will be transported the following work day.
Regardless of the laboratory to be utilized, all samples will be packed in
suitable containers to provide the required environmental conditions outlined
in Table 8.

5.7 DOCUMENTATION

As samples are collected during the day, the appropriate documents such
as chain of custody forms, request for analysis forms, and the field notebook
or the geologist’s log will be completed. Information to be noted for
sampling activities includes the following:

. Personnel present during field operations;

. Procedures used for sampling (including any deviations from the SAP and
reasons for deviations); ‘

. Time of sample collection;

. Description of sample locations;

28



SHLWS T/S

Samp11ng and Analysis Plan
September 13, 1989

Rev. 2

Table 8. Sample Preservation and Holding Time

Soils
. Metals: Preserve by cooling to 4°C; holding time 6 months
. Volatile Organics: Preserve by cooling to 4°C; holding timel14

days

. Semivolatile Organics: Preserve by cooling to 4°C; holding time 7
days until extraction, 40 days after extraction

Liquid Wastes

. Metals: Preserve by acidifying with nitric acid to pH<2 and
cooling to 4°C; holding time 6 months

o EP Toxicity: Preserve by cooling to 4°C; holding time 6 months

Solid Wastes

. Metals: Preserve by cooling to 4°C; holding time 6 months

o EP Toxicity: Preserve by cooling to 4°C; holding time 6 months

Number and types of sample containers filled at each sample location;

and
Conditions during sampling {e.g., weather), especially conditions which

could impact analytical results;

A1l original data recorded in field notes, chain-of-custody records, and

other forms are written with permanent, waterproof ink; erasures of data will
not be made. If an error is made on a document, the individual making the

~entry will correct the document by crossing a line through the error, entering

the correct information, and dating and initialling the correction. Any
subsequent error discovered on a document is corrected in the same manner
(i.e., crossed through, initialed, and dated).
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In all cases involving the use of a PNL analytical laboratory or other
Taboratory on the Hanford Site, samples will be maintained in restricted
access areas and in the possession of field or analytical staff. If the
samples are sent to an off-site analytical laboratory, tamper indicating seals
will be used.

Sample possession will be recorded on a chain-of-custody (COC) form.
The form to be used is shown in Figure 4. Each time possession of the sample
or sample container is transferred between individuals, both the sender and
receiver sign and date the COC form.

A photograph will be taken of each sampling location showing the sample
identification number.

5.8 SAMPLE IDENTIFICATION

Each sample will be assigned a unique sample identification number.
These numbers will be assigned in advance of the field effort and will be used
to prepare sample labels for each container to be used. The sample label will

contain the following information:

. Sample identification number (entered in advance);

. Date and time of sample collection (entered in field);

. Sample location (entered in field);

. Sample type {e.g., grab or composite} and sample media (entered in
advance);

. Required analysis and preservatives (entered in advance); and

. Name of sampler (entered in field).
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>Batletle

Paciie Northwest Lahoraones
#O Boa 4w
R hbind, Washungrgn 79350

CHAIN OF CUSTODY

Comgany Contact: Teleph

Samoles Collectad by: Daw: Time:
Sample |

fo# Cheaz Na.: Field Logbook Page No.:
Remarks:

Mathod of Shipment:

Sampie Identification

CHAIN OF POSSESSION

Relinquithed by: Asceived by: Cam/Tima:
Retinguishad by: Received by: Daw/Tima:
RAelinguished by: Recwived by: Dam/Time:
Relinquished by: Received by: Cata/Tirmm

SO 08348 (7881

Figure 4. Chain-of-Custody Form
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Labels will be attached to each container before entering the field. Field
information will be entered on the labels using waterproof ink. After the
label is completed, it will be wrapped with waterproof, transparent tape.
Similar information, including the sample number, sample location and
description, number of containers, and analyses to be performed will be
documented on the request for aralysis form. This form will be provided by
the analytical laboratory and-will be completed using the procedures described
in Section 5.7.

5.9 INTERNAL FIELD QC
Internal QC checks for field activities will be as follows:

. At least one duplicate sample of each sample parameter will be collected
each day. The total number of duplicates will equal 10 percent of the

total number of samples collected with a minimum of three.
. At Teast one equipment blank consisting of the Tast water rinse from

equipment decontamination will be collected for each type of sampling
device used each day.

. One travel blank (i.e., deionized/organic free water) will be prepared
per day for volatile organic analysis.
. One container blank (i.e., deionized/organic free water in one of the

prec]eaned'but unused sample containers) will be submitted for each lot
of sample containers used.

Duplicate samples will be used to establish precision of the data. The
total number of field duplicate samples submitted will be three samples or 10
percent of the total number of sampies, whichever is greater. The number of
duplicate samples submitted each day will be one sample or 10 percent of the
samples collected each day, whichever is greater. Duplicate samples will be
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obtained by collecting a single sample, ensuring it is homogeneous, and
splitting it into two identical sample containers.

Blank samples will consist of equipment and travel blanks which will be
used to determine if contamination is introduced during sampling procedures.
Since the use of soil materials for blanks is unproven and impractical,
defonized/organic-free water will be used for travel blanks. A sample of the
last water rinse from tool decontamination will be collected and analyzed to
confirm the absence of sample cross-contamination. One equipment blank will
be collected for each ten decontamination cycles, but not less than once per

day.
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