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1.0 PART A APPLICATION
1.1 INTRODUCTION

The Simulated High-Level Waste Slurry (SHLWS) Treatment and Storage
(T/S) unit is an open, fenced-in area that 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 a dangerous waste, it contained elevated levels of natural
radioactivity. Analysis of the waste later indicated that the radioactivity
of the waste is low enough to be managed as a 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 that was _
subsequently cancelled. While some of the slurry was used in other programs,
the remaining material was declared 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 time the permit was submitted;
no other wastes were or will be stored or treated under this permit. The
Part A Permit Application for this unit was submitted May 23, 1988, by the
U.S. Department of Energy-Richland Operations Office (DOE-RL) to the
Washington State Department of Ecology (Ecology) and to Region X of the U.S.
Environmental Protection Agency (EPA).
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1.2 PART A APPLICATION
The following Dangerous Waste Permit Application, Form 3, Rev 1

contains a description of waste treatment and storage conditions and
designation codes for the wastes at the SHLWS T/S unit.
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| PART A
| DANGEROUS WASTE PERMIT APPLICATION
(FORM 3)
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Department of Energy

Richiand Operations Office
P.O. Box 550
Richland, Washington 99352

JUN 2 1 1990

Mr. Timothy L. Nord, Hanford Project Manager
State of Washington

Department of Ecology

Mail Stop PV-11

Olympia, Washington 98504-8711

Dear Mr. Nord:

REVISION TO THF DANGEROQUS WASTE PART A PERMIT APPLICATION FOR THE SIMULATED
HIGH LEVEL WA... SLURRY . _\TMENT/STORAGE UNIT (WA7890008967)

Enclosed is the Dangerous Waste Part A Permit Application Form 3, Revision 1,
for the Simulated High Level Waste Slurry (SHLWS) Treatment/Storage facility.
The facility was used to store simulated high level waste and to treat the
waste using a grout/stabilization process.

The Form 3, Revision 1, for the SHLWS has been revised to incorporate
additional information. The need for this information was identified during
review of the closure plan by the Washington Department of Ecology and Pacific
Northwest Laboratory. Revisions include the additional designation of the
slurry as an extremely hazardous waste mixture, a revised process description
reflecting the grouting process employed in treating the waste, and further
definition of the low level of radioactivity present in the slurry.

If you have any questions regarding the enclosed permit application revision,
please contact Mr. C. E. Clark of the U.S. Department of Energy, Richland
Operations Office on (509) 376-9333 or Mr. H. W. Slater, Pacific Northwest
Laboratory on (509) 376-0575.

Sincerely,

R. 67:§§§§S?;Director
Environmental Restoration Division

Richland Operations Office
T. D. Chikalla, Director

Facilities and Operations
Pacific Northwest Laboratory

Enclosures: Dangerous Waste Part A
Permit Application for the
Simulated High Level Waste
Slurry Treatment/Storage Unit

cc w/encl: P. T. Day, EPA
D. L. Duncan, EPA \
J. L. McElroy, PNL
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X. _ OPERATOR CERTIFICATION

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

A 7
%fm = A /{ﬁzﬂﬂzaﬂ "";7/ B ?

Michael J. Lawrence, Manager Date
Department of Energy
Richland Operations Office

et (. Clef
William R. Wiley, Director '27 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 square mi (1,450
square km) of semiarid land that is owned and operated by the DOE. This site
is Tocated 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 being placed into 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

2-1




SHLWS T/S
Revision No. 5
June 25, 1990
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Figure 2-1. Surrounding Land Use
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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.

2.2 SHLWS T/S UNIT

The SHLWS T/S unit is an open, fenced-in area located in the 1100 Area
of the Hanford Site at approximately 46920/52" latitude and 119916’54"
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 1100 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 larger 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 smaller 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 used for SHLWS treatment,
and one 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
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activities, including storage of raw materials and 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 to the west. Land east of the Hanford Site across the Columbia River
is primarily farmland or a part of the Washington State Game Reserve.

A topographic map of the area around the SHLWS T/S unit is shown in
Figure 2-5. A number of elevation references points in the area of concern
confirms the flatness of the area within 1000 feet of the unit.

A more detailed layout 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
predominantly 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 base on the upper limit 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 run-off (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 7 the SHLWS T/S unit is approximately 404 ft (123 m); the unit
would not be inundated by this flood. It is noted that the 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 /S unit is located in the 3000 Area, which is south of the
Control 2d Access Area of the Hanford Site. The roadways in this area are
owned by t : U.S. DOE and public use is generally allowed by the DOE. The
roadways providing access to the 3000 Area largely receive Hanford employee

2-10
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traffic because of the lack of non-Hanford-related facilities in the zone
between the 1100 Area and the Controlled Access Area. As a consequence,
traffic consists ¢ 1light-duty vehicles and employee buses. The unit itself
lies 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 controlled 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 vic ity (primarily Route 4S) and does not
border on general public traffic lanes. Stone Street and Stevens Drive
(Route 4S) are constructed of bituminous asphalt (usuall 2 in. [5 cm] thick)
with an underlying aggre¢ e 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 - L¢~~ 7~7'-nbia River
Standard Flood P=~F~~* ap Mo-b-bY- Moximem Flead S L., .. ineer
Division, Portiana, uregon.

2-12



SHLWS T/S
Revision No. 5
June 25, 1990

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 virgin chemical products to simulate
high-level wastes for use in experimental waste treatment programs. ..i0
separate compositions of material were created by a chemical supplier,
Research Chemical, P.0. Box 14588, Phoenix, Arizona, 85031. These
compositions were designated as PW-0 and PW-7A. 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 that 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 results 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 slurries were
dangerous waste mixtures (WAC 173-303-084) because of the toxicity and
concentrations of the chemical compounds used to prepare the simulated
wastes. The wastes also met dangerous waste characteristics (WAC 173-303-
090).

3-1
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T. le 3-1. Composition of SHLWS as Procured

Compound . Concentration (g/L)

N N E -- ra /&
AgNO; 1.80 0 0.90
BaNO3 37.28 0 18.64
Cd( )3)2 - 4H0 3.26 0 1.63
Co(NO3), - 6H50 15.38 0 7.69
Cr(NO3)3 - 9H0 25.37 0 12.69
Fe(NO3)3 - 9H20 232.66 1 ,.72 169.69
KNO3 34.18 0 17.09
NaNO3 0 263.15 131.58
Ni( )3)2 + 6H0 56.85 0 28.43
Sr(NO3)» 30.19 0 15.10
Zr0(NO3), - 2H0 149.68 0 74.84
MoO3 88.95 0 44.48
Ce 45.90 73.29 61.10
Rare Earths 301.53 279.47 290.50
HNO3 39 120 77

Note: 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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Ti le 3-2. Analyzed Composition of SHLWS

Concentration (mg/L)

Constituent PW-0 PW-7A
Al 3300 6%0?
Ag 530 <10td
As <?.2 <10
B (70) (b (70)
A Ba 4700 210
e Ca 2200 20 )
- Cd 900 <10
Ce 40000 67000
Co 2390 90
Cr 2600 190
Cu 50 160
Dy 9500 12200
Eu 200 190
Fe 24000 13900
Gd 4000 3300
Hg 0.4 0.4
K 14000 5700
La 27000 26000
Mg 340 870
Mn 80 67
Mo 44000 80
Na 900 59500
Nd 21400 26800
Ni 8500 100
Pb (560) (600)
Sb (240) (20 )
Se <0.022 <10
Si 780 450
Sr 9000 50
Te (500) (600)
Ti 120 80
Y 4400 5600
Ir 36800 2000

(a) "Less than" values represent analytical
detection Tlimits.

(b)  values in parentheses are near the detection
Timits.
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Table 3-3. Radiation Resulting from Radioactive
Constituents in Untreated SHLWS

Cons***uent Concentration (p~*’g"
PW-0 PW-7A 50/50
Gross Beta 82.9 66.9 129
Gross Alpha 389 150 600
Gross Gamma(l)
228pc(2) 7.21 1.85 13.1
214g(3) 2.21 0.70 8.23
232p4(4) 33.8 40.8 71.1
40x 14.8 <0.81 6.85
Total 529.92 <261.06 828.28

(1) Gamma radiation resulting from other radioisotopes
within the chains noted was below background.

(2)  Thorium-232 decay chain, parent is radium-228.
(3) Uranium-238 decay chain.

(4)  Uranium-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
and rat 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).
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A sampling plan was developed for the treated SHLWS to ensure that at
least 99.9% of the treated drums were below dangerous waste designation
limits for P toxicity and corrosivity (with 95% confidence). The number of
drums to be sampled was identified based on statistical analysis of the
expected variance in pH and toxic metals concentration. This analysis
indicated 1 at a minimum of 6 random samples would be required for EP
toxicity analysis and 12 random samples would be required for pH analysis.
The sampling plan called for sampling 24 drums at random. Half of the
samples (12) were to be archived in the event that the wastes had greater
variability than expected and additional analyses were required to obtain the
ssired confidence interval. Of the 12 samples not archived, all 12 were to
be analyzed for pH and 6 for EP toxicity.

During treat :int, 306 drums of treated waste were generated. Twenty-
three of tI e drums were sampled, 11 PW-7A and 12 PW-0. The total number of
samples taken from these drums was 58, consisting of 22 PW-7A and 36 PW-0.
The number of samples analyzed was 12 PW-7A (from 6 drums) and 12 PW-0 (from
6 drums). |1 drums were analyzed for both EP toxicity and pH. The total
number of drums sa iled for pH, therefore, was equal to the required number
of 12 and the total number of drums sampled for EP toxicity was twice the
required number of 6. The results of this sampling and analysis procedure,
as summarized in the following subsections, indicate that the grouted wastes
in each wa: e category are well below designation limits for EP toxicity and
corrosivity.

3.2.1 Compressive Strength

Three samples each of solidified PW-0 and PW-7A were prepared and
tested for unconfined compressive strength according to ASTM Method C-39
(ASTM 1985). Treated SHLWS samples were collected from drums after the grout
chemicals had been added and blended. These samples were then poured into
plastic bol les an allowed to cure for approximately 2 months before

3-6




SHLWS T/S

Revision No. 5

June 25, 1990
testing. The length-to-diameter ratio for each sample was 2, with nominal
diameters of 1.2 in. (3.0 cm) and 1.6 in. (4.1 cm) for the PW-0 and PW-7A
samples, respectively. The compressive strength of the samples averaged 770
psi (5,300 kPa) for the PW-0 samples and 540 psi (3,700 kPa) for the PW-7A
samples. The Nuclear Regulatory Commission (NRC) requires a minimum
compressive strength of 50 psi (340 kPa) for solidified low-level waste to
ensure that the waste forms will be physically stable under lithostatic
pressures exerted by the solidified waste and any cover materials. The

~eated SHLWS meets this requirement.

3.2.2 EP Toxicity

Six samples each of solidified PW-0 and PW-7A were subjected to the EP
Toxicity test using a dilute acetic acid extraction (EPA Method 1310). The
extracts were analyzed by ICP and AA spectroscopy. The analytical results
are given in Table 3-4. These results indicate that the treated SHLWS is not
a dangerous waste because of the EP Toxicity characteristic.

3.2.3 Corrosivity

The corrosivity of six samples each of solidified PW-0 and PW-7A
was determined by adding the samples to equal weights of deionized water,
mixing for thirty minutes, and measuring the pH of the resultant liquid (WAC
83-13, "Chemical Testing Methods for Complying with the Dangerous Waste
Regulations," Appendix B, Attachment 3). The results of this testing are
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Table 3-4. EP Toxicity Results for Solidified SHLWS

fancentration (mc’* ___

Sample ID As Ba Cd Cr Pb Hg Se Ag
PW-0 7-3 <0.06 2.1 0.13 0.01 <0.03 <0.005 0.05 <0.02
PW-0 42-3 <0.06 2.7 0.21 0.01 <0.03 <0.005 0.04 <0.02

PW-0 75-3 <0.06 1.9 <0.005 0.02 <0.03 <0.005 0.08 <0.02

PW-0 87-3 <0.06 1.5 <0.005 0.02 <0.03 <0.005 0.08 <0.02

PW-0 104-3 <0.06 1.3 <0.005 0.02 <0.03 <0.005 0.06 <0.02

PW-0 144-3 <0.06 2.4 0.20 0.02 <0.03 <0.005 0.04 <0.02

PW-7A 171-2 <0.06 1.7 <0.005 <0.01 <0.03 <0.005 0.05 <0.02

PW-7A 191-2 <0.06 2.4 <0.005 0.01 <0.03 <0.005 0.06 <0.02

PW-7A 220-2 <0.06 1.6 <0.005 <0.01 <0.03 <0.005 0.05 <0.02

PW-7A 231-2 <0.06 1.3 <0.005 <0.01 <0.03 <0.005 0.04 <0.02

PW-7A 273-2 <0.06 2.5 <0.005 <0.01 0.04 <0.005 <0.03 <0.02

PW-7A 276-2 <0.06 2.1 <0.005 <0.01 0.04 <0.005 <0.03 <0.02

EP Toxicity
Limits 5 100 1 5 5 0.2 1 5
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given in Table 3-5. ATl 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.

Table 3-5. Corrosivity Test Results for Solidified SHLWS

Sample ID pH

PW-0 7-2 11.6, 11.6, 1.6
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, 11.6
PW-7A 273-1 11.5, 11.5, 11.5
PW-7A 276-1 11.5, 11.5, 11.5

3.2.4 Acute Toxicity

Acute fish toxicity (Biological Testing Method No. WDOE 80-12) was
determined for a composite sample of solidified PW-0. The lethal
concentration (LCgg) for this material was greater than 1,000 mg/L.

Acute rat toxicity (Biological Testing Method No. WDOE 80-12 Part B) was
determined for two composite samples of solidified PW-0. The results
demonstrated that the lethal dose (LDgg) for this material was greater than
5000 mg/kg of rat body weight.
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3.2.5 Radioactiv' y

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
less 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 radionuc ides in the untreated SHLWS is well below 2,000 pCi/g.

Due to dilution, the concentrations of radionuclides in the treated waste are
lower than those in the untreated waste. Wastes containing naturally
occurring radionuc ides below the 2,000 pCi/g threshold ay be disposed of

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 A™ <*andards, Volume
04.02 Cor~wa*~ ==+ Minap-1 Aggrec-~*-~ American Society rur Testing and
Materials, Pniiaaeipnia, pA.

Lokken, R. 0. 1989. Treatment of Excess Process Chemicals (Simulated 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- 1y waste storage area, and treatment area are provided in
. Figures 4-2 through 4-4, respectively. The untreated SHLWS containers
consisted of 55-gal (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-in. 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 "Spil-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 that 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-1lift
truck from the storage area to the treatment area and placed in a
stainless steel spill containment pan.

2) The 1ids 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 gal (130 liters) by pumping excess
homogenized mixture into empty or partially filled polyethylene-1lined
drums.
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The pH of the waste mixture was adjusted to pH 6+0.5 by ad ition 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 slurry 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 459C
(approximately 24 hours). The temporary storage area is adjar 1t to
the mixing area and is lined with a 30-mil (0.076 cm) polyvinyl

chlor 1e (PVC) liner, which is curbed to provide spill containment and
to control run-on and run-off. '

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 80-1b (36-kg) bag of fly ash, one
90-1b (41 kg) bag of blast furnace slag, and one 94-1b (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 sti istical analysis of sample rates necessary to provide 95%
confidence that 99.9% of the treated drum contents would have the same
characteristics as the analyzed samples. Samples were collected 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
and rat toxicity to verify that stabilization of the wastes had
occurred and that hazardous constituents were not leachable from the
treated wastes at levels of concern.
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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 was 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 recordkeeping
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 landfills,
impoundments, and land 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 if
groundwater monitoring is necessary. If sampling and analysis results
indicate that activities at the SHLWS T/S unit have resulted in groundwater
contamination, a groundwater monitoring program will be implemented.
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closure performance standards under WAC 173-3-3-610(2)(b)(i) has been met.
If it is determined to be impractical to remove all such contaminated soils
or other dangerous waste residuals such that the requirements of WAC 173-303-
610(2)(b) are met, post closure care will be required in accordance with WAC
173-303-610(7). In this case, the Closure Plan will be amended, as described
in Section 6.1.1.3, and a Post-Closure Plan will be prepared as described in
Section 6.2.

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 that 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 that 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.

6.1.1.2.1 Maximum Inventory of Wastes, Removal of Wastes [40 CFR
265.112(b)(3), WAC 173-303-610(3)(a)(iii),(iv)]

Before treatment operations began, 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 liners,
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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 that
was formerly used to accumulate drummed dangerous wastes. The maximum
inventory of wastes stored in this area at any one time was 79 drums. The
less-than-90-day storage area is currently inactive and 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. T| SHLWS storage area, SHLWS treatment area, a | less-than-90-day
waste storage area (see Figure 2-¢ represent the maximum extent of the unit
(used for dangerous/mixed waste management) operational during its active
life.

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 an contaminated equipment are described in Sections 6.3 and 6.11

for the container storage areas and treatment area, respectively.

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
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and run-off will be accomplished by performing closure activities (e.q.,
equipment decontamination) within berme collection areas. 1 liquids
collected in the bermed collection areas will be managed as liquid
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,
resj :tively. If, during implementation of this Closure Plan, it becomes
evi :nt that i | ingerous/mixed waste residuals cannot be practici ly
removed, other closure activities wil be identified and the Closure Plan
wi | be amended.

6.1.1.2.4 Closure Schedt : [40 CFR 265.112(b)(6),(7),
WAC 173-303-¢ )(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 be removed) could be encountered
during implementation of closure activities. If so, the Closure Plan will e
amended and resubmitted to EPA and Ecology within 30 days of encountering
suc an unexpected event. The PNL Project Manager, Mr. H. W. Slater, will e
responsible for amen ient of the Plan. The amended [ an will be resubmitted
to EPA and Ecology by PNL and DOE-RL.
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by sampling and analysis as described in the SAP (Appendix A). The
background concentrations to be used as cleanup levels will be submitted to
Ecology for approva before beginning final closure. Final closure will not
begin until these levels have been approved by Ecology.

6.1.2 ime 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 the start date specified
in the notification letter to Ecology. The closure activities described in
this Plan is expected to be completed within 180 days of the start date
specified in the notification letter to Ecology. No extension to the
timeframe for initiation and completion of closure is currently expected to
be necessary. If a an extension is requested, it will be made consistent
with WAC 173-303-610(4)(b).

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 the
start date specified in the notification letter, 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
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responsible for preparing the notification, that will be submitted by PNL

and DOE-RL.

6.1.3 Disposal or Decontamination of Equipment, Structures, and Soils
[40 CFR 265.114, WAC 173-: 1-610(5)]

Steps for disposing of or decontaminating all contaminated equipment,
structures, and soils are describe in Sections 6.3.2 and 6.11.2 for the
container ¢« )rage 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 describe 1in 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 1dependent 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, (name), an authorized representative of the U.S. Department of
Energy-Richland Operations ( Fice located at the Federal Building, 825
Jadwin Avenue, Richland, Washington, hereby state and certify that the
Simulated High-Level Waste ¢ iarry 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 completed on (di 2). (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, her y 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 will be amended. The
amended Plan 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 dangerous wastes have been
disposed of in accordance with the requirements of WAC 173-303-610(9)
and WAC 173-303-610(10). Although this dangerous waste disposal unit
is now closed, regulations issued by the State of Washington in WAC
173-303-610(9) and WAC 173-303-610(10) require that the post-closure
use ¢ 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 and 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, therefore, submission of
records of the types, locations, and quantities of dangerous/mixed wastes

isposed 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 will be amended. Under the amended Plan, the PNL Project
Manager, Mr. H. W. Slater, would be responsible for assembling 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(1C [b)]

This Tlosure Plan does not presently call for the SHLWS T/S unit to be
closed as a dangerous/mixed waste disposal unit; therefore, 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 dete ined that it is necessary to close any areas as dangerous/mixed
waste disposal units, the Closure Plan will be amended. The amended Plan
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woul include preparation of an appropriate notice for the property deed to
ensure that future land uses are compatible with the maintenance of the
integrity of the ¢ »sed disposal units. This notice would be similar to the
survey plat notice previously identified in Section 6.1.5.

6.1.6.3 Ceri Ffication of Notice [40 CFR 265.119(b)(2),
\C 173-303-610(10)(b) (ii)]

If a notice to the property deed is requiri under an amended Closure
Plan, as described 1 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
DOE-RL and submitted to Ecology and EPA.

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

In accordance with 40 CFR 264. 140 (c) and WAC 173-303, this section is
not required for federal facilities. The Hanford Site is a federally owned
faci ity for which the federal government is an operator and this section is
therefore not applicable to the SHLWS T/S unit.

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

In accordance with 40 CFR 264. 140 (c) and WAC 173-303, this section is
not required for federal facilities. The Hanford Site is a federally owned
facility for which the federal government is an operator and this section is
therefore not applicable to the SHLWS T/S unit.

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

In accordance with 40 CFR 264. 140 (c) and WAC 173-303, this section is
not required for :deral facilities. The Hanford Site is a federally owned
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facility for which the federal government is an operator and this section is

therefore not applicable to the SHLWS T/S unit.

6.2 GENERAL POST-CLOS E CARE REQ REMENTS [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 Plan, 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 per rmance 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, reviewed by the City of Richland, 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 and DOE-RL.

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-
closure car (40 CFR 265.145) will not be required because federal facilities
are exempted from those requirements per 40 CFR 265.140(c).

6.3 CLOSUI OF CQ TAINER STORAGE AREAS

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

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

The container storage areas at the SHLWS T/S unit will be closed by
remova of all dangerous/mixed wastes and dangerous/mixed waste residues.
A11 SHLWS was been treated and the treated wastes will be removed for
disposal prior to beginning closure. The vinyl liner beneath the drum
storage area was removed and disposed of as a dangerous waste.

A11 dangerous waste containers at the less-than-90-day storage area
were removed from the SHLWS T/S unit prior to beginning closure.

A1l 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 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 closure performance standard given in Section
6.1.1.1.

Performance of these closure activities will be the responsibility of
the PNL Waste Technology Center. The activities will be completed by staff
who have undergone 40-hour hazardous waste health and safety training meeting
1 requirements of 29 CFR 1910.120. Staff on-site will wear personnel
protective equipment specified in the Health and Safety Plan to be prepared
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and approved by the PNL Laboratory Safety Department prior to beginning

closure.

6.3.1.2 Description Of How Final Closure Will Be Conducted
[40 CFR 265.112(b)(2), WAC 173-303-610(3)(a)(ii)]

Because of the condition of the vinyl liner at the SHLWS storage area
and difficulty associated with decontamination, the liner material was
disposed of rather than decontaminated. For disposal, the liner was cut
into strips approximately 30 in. (76 cm) wide. The strips were rolled to fit
into an open-top 55-gal (208-L) drum. Each drum was filled with Tiner
material, : 1led, labeled, manifested, and transported to a permitted TSD
unit.

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 less-than-90-day waste storage area (see
Figure 2-4) represent the maximum extent of the unit used for storage of
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(: (a)(iii)l

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

6-14




SHLWS T/S

Revision No. 5

June 25, 1990
199 drums of SHLWS and 11 drums of secondary waste have been solidified
within 306 drums. 1e characteristics of these wastes are described in
Section 3.0. These characteristics indicate that the solidified wastes are
not dangerous. No additional wastes are to be added to this inventory prior
to ¢ »sure. This inventory (43.7 M3 liters) represents the maximum inventory
of dangerous/mixed wastes stored at the SHLWS container storage area during
the active 1ife of the unit. The maximum inventory of dangerous wastes
stored in the less-than-90-day storage area was 79 drums (13,500 liters).
A1l wastes have been removed from the less-than-90-day area. The less-than-
90-day area is currently inactive.

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 a solid waste landfill authorized to receive such wastes.

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 Require~~-*s, and were transported by truck to 305-B.

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.
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6.3.1.6 Detai 2d Description Of 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 sc Is 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 determir whether the remaining soils (i.e., those without visible
contamination) meet the closure performance standard given in Section
6.1.1.1. ~ is currently expected, based on observations of the areas, that
any significant contamination will be Timited to surface soils. Shallow
contaminated soils will be excavated by hand or using a backhoe, depending on
extent, and transferre to 55-gal (208-L) 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, Nonradioact*~ Mangerous Waste P--~"aging and
Disposal Re~#=~=~=*35 and WAC-173-240-270; and transferred to a permitted TSD

unit. Prior to excavation, the soils will be given a radiological survey to
determine v 2ther 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 Technologists. 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 P1an (QAPjP) (see Appendix B) prepared in accordance with "Interim
Guidelines and Specifications for Preparing Quality Assurance Project Plans,"
QAM-005/80.

Following confirmation analysis, exhumed soil will be replaced with
clean fill and the site graded to return it to its original state.
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If the analyses indicate that the closure performance standard has not
been met, the Closure Plan will be amended. The amended Plan will 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 if necessary.

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 Sche |Te for Closure of Each Unit
[40 CFR 265.112(b)(6), WAC 173-303-610(a)(vii)]

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

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.
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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)]

Nondisposable sampling equipment, and any other small nondisposable
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 survey 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 radioactively contaminated equipment and other equipment, and
decontamination wastes from these two lines will be segregated. The
two lines will use identical decontamination procedures.

2) Equipment will be thoroughly scrubbed using a laboratory nonphosphate
detergent such as Alconox until all signs of contamination are
removed.

3) Equipment will be thoroughly rinsed with clean tap water, being certain
that no detergent is left on the equipment.

4) Equipment used for collection of samples for organic analysis will be
thoroughly rinsed with pesticide-grade hexane and allowed to air dry.
5) Equipment will be given a final rinse with deionized water. Samples of

rinse water will be periodically collected for equipment blanks to
verify decontamination.

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.
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7) A1l equipment will be surveyed by a radiation protection technologist

(RPT) to confirm radiologic decontamination.

A11 decontamination wastes will be collected in polyethylene-1ined
drums or polyethlene carboys. Polyethylene is compatible with the dilute
detergent i 1 hexane 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 coi iminated equipment. Decontami ition wastes (e.g.,
rinse water, spent hexane) will also be segregated and placed in separate
containers.

Large contaminated equipment from the container storage areas (e.g.,
excavation equipment) will be decontaminated at the SHLWS treatment area
over stainless steel drip pans. For equipment too large for the drip pans, a
bermed area will be formed within the temporary drum storage area. These
activities are described in Section 6.11.2.1.

To minimize generation of decontamination wastes, disposable tools and
equipment will be used to the extent possible. The disposable equipment will
be collected in polyethylene-lines drums or roll-off boxes for disposal as
dangerous waste or mixed waste, depending on the results of radiological
surveys.

Removal of contaminated soils was described previously in Section
6.3.1.6.

6.3.2.2 Management of Generated Wastes [40 CFR 265.114,
WAC 173-303-610(5)1

Wastes that may be generated during closure of the container storage
areas include personnel protective clothing, liners used to control spills
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during decontamination and drum loading operations, soil contaminated with
dangerous/mixed waste constituents, disposable equipment, 1liquid
decontamination wastes, and pallets. Soils and liquid decontamination wastes
will be sampled according to the Sampling and Analysis Plan (Appendix A) to
determine whether they are dangerous wastes. Wastes that 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).
A1l wastes that are determined to be Radioactive Mixed Waste (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 that are determined to be
contaminated only with radioactivity will be managed as Tow-level radioactive
wastes and shipped to the 200 Area Burial Grounds. Liquid wastes that are
nondangerous but radioactively contaminated will be drummed and transferred
to an appropriate liquid Tow-level waste (LLLW) management unit in the 200
Area or 300 Area. Solid wastes which are nondangerous and nonradioactive
will be disposed of at a facility authorized to receive such waste. 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, including 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
will be segregated. All waste protective clothing will be handled as
dangerous waste or RMW.
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Disposal of the liner from the drum storage area was previously

described in Section 6.3.1.2.

The pallets will be disposed of as dangerous waste or sampled to
deter ine their designation status.

Soils contaminated with dangerous waste residues v |1 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. Sampling will
not be performed if it is possible to designate the wastes as dangerous
wastes by some other means. These wastes may be managed as dangerous, RMW,
LLLW, or nondangerous-nonradioactive. All liquid wastes from decontamination
of radioactively contaminated equipment will be disposed of as RMW or LLLW.

6.3.2.3 Methods for Sampling and Testir to Demonstrate
Success of Decontamination [40 CFR 265.112(b)(4),
WAC 173-303-610(3)(a)(v)]

Decontaminated equipment will be sampled to determine the
effectiveness of chemical decontamination. Swipe samples will be collected
from the surface of decontaminated equipment, as described in the SAP
(Appendix A). 1ese swipe samples will be analyzed to verify that all
surface contamination has been removed from equipment. Decontamination of
sampling equipment will also be verified by analysis of he final
decontamination rinse water, as described in Appendix A. All equipment will
be radiologically surveyed following decontamination to verify that ¢ |
radioactivity is below release limits given in PNL-MA-6, Radiation
Prot~~*ion.
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The effectiveness of the removal of contaminated soils will be basi 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 nondisposable sampling 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 dr 1 storage areas having visual evidence
of contamination will be removed. In addition, all soils shown by sampling
an analysis to be contaminated 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 SHLWS T/S unit.
6.8 CLOSURE OF LANDFILLS

These requirements are not applicable to the SHLWS T/S unit.
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depending on the results of radiological survey, or will be decontaminated as

described in Section 6.11.2.2.

Dai rous/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. 1If, after r¢ ival of the
Tine it becomes evident that spills have not been properly contained and
that s¢ | contamination has occurred, visibly contaminated soils will be
removed. So ; at the treatment area will be sampled as described in
Aj endix A to verify removal of conta nation.

6.11.1.7 Detailed Description ° Other Necessary
Activities [40 CFR 265.112(b)(5)]

The closure of the SHLWS treatment area is based upon removal of all
dangerous/mixed wastes and dangerous/mixed waste residues. Other activ ies
such as groundwater monitoring, leachate collection, and run-on 1d 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 resi 1als cannot be practicably removed, the Closure
Plan will be amended and other closure activities will be ider ified.

6.11.1.8 Schedule for Closure of Each
Unit [40 CFR 265.112(b)(6)]

A detailed schedule for closure is presented - 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

involve decontamination of treatment equipment, spill pans, and large
equipment contaminated during closure of the container storage areas.
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wastes will be pumped into polyethylene-lined drums and sampled and managed
as described above. Residual 1iquid which cannot be pumped from e bermed
area will be absorbed using absorbent pillows or pads and the absorbent
placed in polyethylene 1ined drums.

At the conclusion of all decontamination activities, the liner * the
decontamination site will be allowed ) air dry and then placed in a
polyethylene-1line drum. If the decontamination liquid collected from the
liner is determined by sampling and analysis to be dangerous waste, the liner
material will be disposed of as a dangerous waste. If the decontamination
liquid is not hazardous, the polyethy 2ne 1iner material will we disposed of
as an unregulated waste. Visible soi contamination resulting from a leak in
the liner will be disposed of per Section 6.3.2.1.

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

Wastes that may be generated during closure of the SHLWS treatment
area include personnel protective clothing, the liner from the temporary
decontamination area, liquid decontamination wastes, and disposable
equipment. These wastes will be mana :d 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 of Decontamination
[40 CFR 265.112(b)(4), 265.404]

Spill pans and other large equipment will be sampled with swipe samf 2s
to determine the effectiveness of decontamination. Swipe samples will be
collected from the surface of the decontaminated equipment, as described in
the SAP (Appendix A). These samples will be analyze3d to verify that all
surface contamination has been removed. This equipment will be
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radiologic: ly surveyed follc ng decontamination to verify th: all
1 lioactive contamination has been removed.

6.11.2.4 Criteria for Detern 1ing = : Extent «
| :onta 1ation Necessary [40 CFR 265.112(b)(4)]

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

dangerous/mixed waste residuals will be disposed of or 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 ot :ctive 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 prese: above regulatory limits,
the sampling will be used to determine the regulatory requirements for
disposal of the soils. The objective of wa: : sampling 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 y 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) be ‘ound environmental levels, for any dangerous
waste, manage . the facility tb . either is listed under WAC
173-303-081 or 173-303-082 or is ‘:signated 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 1at is not liste wunder WAC 173-303-081 or 173-
303-082 and is not designated by the characteristics of WAC 173-
303-090.

In addition, Ecology has developed soil cleanup levels which are
applicable to the SHLWS T/S unit closure (Washington D¢ artment of Ecology,
Final Cleanup Policy - Technical, also referred to as the "How Clean Is Clean"
guidance document). These levels are based, in decreasing order of
preference, on drinking water standards, water quality standards, water
quality background, or soil background. For example, if a contaminant has a
drinking water standard, that standard is used to set the clei up level.
Otherwise, the water quality standard is used, followed by water quality
background, and so on.

Based on the closure performance requirements under WAC 173-303-

610(2)(b) and the "How Clean Is Clean" guidance, the following cleanup
standards are applicable to the SHLWS T/S unit:
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stored at the less-than-90-day storage area. To satisfy WAC 173-303-
610(2)(b) (i), therefore, these met: s should not be present in soils above
background levels. Because no pesticides were known to have been stored at
the SHLWS T/S unit, EP toxic pesticides will )t be considere for
establishing cleanup 2vels. All of the SHLWS was designated under WAC 173-
303-090 as a corrosive waste. Soils should, therefore, be cleaned to
background pH.

The SHLWS T/S storage area was not used to store wastes whit 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 lacking on the exact
nature of listed wastes potentially stored at this area, it is likely that
these wastes containe toxic organic constituents. ) 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). Soil samples will be analyzed for organic compounds
ider ified in EPA’s target compound 1ist for Methods 8240 and ?270.

2 “HOW ¢ EAN IS ( EAN" GUIDANCE

With respect to the Ecology soil cleanup levels, drinking water
standards have been developed ur :r 40 CFR 141 for a number of inorganic aqd
organic hazardous substances. Of the inorganics, several of the metals are
known to have been present in the SHLWS and the others could potentially ave
been present in wastes stored-in the less-than-90-day storage area. All of
the metals with drinking water standards will be considered, therefore, in
developing cleanup levels.
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Table 1. Su ary of "How Clean Is Clean" Soil Cleanup Levels

Drinking Soil
. Water 1 C]eangP
Contaminant Standard Level
Arsenic 0.05 0.5
Barium 1.0 10
Cadmium 0.01 0.1
Chromium 0.05 0.5
Lead 0.05 0.5
Mer« -y 0.002 0.02
Nicke] 0.163 1.6
Nitrate (as N) ) 100
Selenium 0.01 0.1
Silver 0.05 0.
Total trihalomethanes 0.1 1.
Benzene 0.005 0.05
Vinyl Chloride 0.002 0.02
Carbon Tetrachloride 0.005 0.05
1,2-Dichloroethane 0.005 0.05
Trichloroethylene 0.005 0.05
1,1-Dichloroethy 2ne 0.007 0.07
1,1,1-Trichloroethane 0.20 2.0
para-Dichlorobenzene 0.075 0.75
__ ntes:1 . .
2 Concentrations in mg/L (ppm).
3 Concentrations in mg/kg (ppm).

Standard is water quality standard rather than drinking water
standard.
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Table 4. Results of Toxic Mixture Designation for PW-0/PW-7A Mixture

Equivalent

Tox. Conc. Conc.
Constituent Cat. (ppm) _
AgNO4 X 900 0.0900
Ba(NO5), C 18,640 0.0C 36
Cd(NO3),"4H,0 C 1,630 0.000163
Co(NO5),"6H,0 C 7,690 0.000769
Cr(NO5)4"9H,0 D 12,690 0.000126
Fe(N03)3'9H20 C 169,690 0.0170
KN D 17,090 0.000170
NaNO,4 D 131,580 0.00132
Ni(NO3),"6H,0 D 28,430 0.000284
Sr(NO3), D 15,100 0.000151
Zr0(N03), " 2H,0 D 74,840 0.000748
MoO, C 44,480 0.00445
HNO, C 77,000 0.00770
TOTAL 0.126

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 2 through 4, respectively. As shown in these ables, = e
following compounds are present in the waste and provide the basis for
designation (toxicity categories are also identified for each compound):

AgNO3 -- Category X
Ba 13 -- Category C
Cd(N03)2 ’ 4H20 -- Category C
Co(N03)2 : 6H20 -- Category C
Cr(N03)3 : 9H20 -- Cate wy D
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Si ver -- 5 mg/L

The EP has recently been replaced by the toxicity characteristic leach-
ing procedure (TCLP). The TCLP contains the same metals, pesticides, and
herbicides as the EP, but adds 26 volatile and semivolatile organics. Decon-
tamination wastes will be analyzed for volatile and semivolatile organics to
determine if TCLP constituents are present above regulatory limits. The
designation limits for these organics will be ¢ 2 regulatory limits given in
40 CFR 261.24:

Benzene -- 0.5 mg/L

Carbon tetrachloride -- 0.5 mg/L

Chlordane -- 0.03 mg/L

Chlorobenzene -- 100 mg/L

Ch" roform -- 6 mg/L

o-Cresol -- 200 mg/L

m-Cresol -- 200 mg/L

p-Cresol -- 200 g/L

Cresc -- 200 mg/L

1,4-Dichlorobenzene -- 7.5 mg/L

1,2-Dic oroethane -- 0.5 mg/L

1,1-Dichloroethylene -- 0.7 mg/L

2,4-Dinitrotoluene -- 0.13 mg/L

Heptachlor -- 0.008 mg/L

Hexachlorobenzene -- 0.13 mg/L

Hexachlorobutadiene -- 0.5 mg/L

Hexachloroethane -- 3.0 mg/L

Methyl ethyl ketone -- 200 mg/L
trobenzene -- 2.0 mg/L

Pentachlorophenol -- 100 mg/L

Pyridine -- 5.0 mg/L
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Tetrachloroeth: 2ne -- 0.7 mg/L
Trict Jroethy 2ne -- 0.5 mg/L
2,4,5-Trichloropl 101 -- 400 mg/L
2. 6-Trichlorophenol -- 2.01 ‘L
Vinyl chlor” " -- 0.2 mg/L
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3.0 ANALYTICAL PARAMETERS AND METH(

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 lTeve 5 at which contamination must be quantified in order to meet
speci ic objectives (i.e., cleanup levels). These cleanup levels, and their
rationale, are identi ied in le 5.

Minim detection limits (MDLs) have been established for analytical
methods to be used to determine whether cleanup levels have been met. The
required MDL is the soil cleanup level. The recommended MDL is set at 10% ¢.
the soil cleanup leve . The methods selected and typical MDLs and cleanup
|
|
|

levels are summarized in Table 6. Selection of methods to meet specific
objectives is discussed in the following sections.

3.1 DETERMINATION OF LEVELS ABOVE BACKGROUND IN SOILS

Background concentrations of contaminants identified in Table 5 as having
background cleanup levels will be established prior to initiating final
closure activities. To determine background cleanup levels, soil samples will
be collected from Tocations outside the SHLWS /S unit as described in Section
4.0. Results from analysis of these samples will be used to calculate the
background cleanup levels for specific contaminants. The approach used will
be consistent with the approach being 1iken with closure of other facilities
at H¢ ‘ord requiring clean closure (e.g., 300 Area Solvent Evaporator).

The technical basis for background soil sampling requirements and also
the methods by which contamination thresholds (e.g., significant deviation
from background) are established, are being developed by Westinghouse Hanford
Company (WHC) and the DOE-RL for the Hanford Site. The selection of the
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methods [inductively coupled plasma spectroscopy (ICP), graphite furnace
atomic absorption (GFAA), cold vapor atomic absorption (CVAA)] to determine
the concentration in the soi '
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Table 5. (Continued)
Soil
Cleanup
Contaminant Level Basis for Cleanup Level
Benzene 0.05 ppm "How Clean is Clean" gquidance,
drinking water standard
Viny chloride 0.02 ppm "How Clean is Clean" guidance,
drinking water standard
Carbon 0.05 ppm "How Clean is Clean" gquidance,
tetrachloride drinking water standard
1,2-Dichloroethane 0.05 ppm "How Clean is Clean" guidance,
drinking water standard
Trichloroethylene 0.05 ppm "How Clean is Clean" gquidance,
drinking water st: lard
1, -Dichloroethylene 0.07 ppm "How Clean is Clean" gquidance,
drinking water standard
1,1,1-Trichloroethane 2.0 ppm "How Clean is Clean" guidance,
' drinking water standard
para-Dichlorobenzene 0.75 ppm "How Clean is Clean" guidance,
drinking water standard
Semivolatile Background Listed dangerous waste
organics
Toxic-X Constituents 1 ppm Designation limit
Toxic-A Constituents 10 ppm Designation limit
Toxic-B Constituents 100 ppm Designi ion limit
Toxic-C Constituents 1,000 ppm Designation limit
Toxic-D Constituents 10,000 ppm Designation limit
Halogenated 10 ppm Designation limit
hydrocarbons
Polynuclear aromatic 1,000 ppm Designation limit

hydrocarbons
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Table 5. (Continued)

Soil
Cle wp
Contaminant __ level Basis ~ " anup level
IARC positive (human 100 ppm Designation 1 t
or animal) carcinogens
IARC suspect (I 1an 1,000 ppm Designation 11 it

or animal) carcinoge

*If background level is determined to be greater than "How Clean is Clean"
cleanup level, back -ound will be used as cleanup level.
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Table 6.

Constituent

Arsenic

Barium

Cadmium

Chromium

Cobalt
Iron

Lead
Mercury
Molybdenum
Nickel

Nitrate
Potassium

Selenium

Silver

Sodium

Soil
Cleanup
Level

Background

Background

Background

Background

320 ppm
230 ppm
Background
Background
670 ppm
1.6 ppm

100 ppm
3,860 ppm

Background

Background

2,700 ppm
A-20
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jcal Detection Limits

Minimum

1 Detectign
Method Limit
XRF 2
7060 0.1
6010 5.3
XRF 7
7081 .2
6010 0.2
XRF 5
7131 0.01
6010 0.4
XRF 40
7191 0.1
6010 0.7
XRF 12
6010 0.7
XRF 20
6010 0.7
XRF 5
7421 0.1
6010 4.2
7470 0.02
XRF 2
6010 0.8
XRF 6
6010 1.5
300 0.673
XRF 60 4
6 .0 Varies
XRF 2
7740 0.2
XRF 4
7761 0.002
6010 0.07
6010 0.29
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Because of the large number of inorganics present in the SHLWS, maxi-
mizing the number of analytes by using a method such as XRF maximizes the
opportunity for detecti ) contamination. The presence of any of the consti-
tuents known to be present in the SHLWS above background will be used as an
indication of contamination. Soil samples determined to be above background
cleanup levels using XRF will also be analyzed using ICP or AA. In addition,
to verify XRF results, duplicates from 20% of the samples will be digested
according to SW-846 methods and analyzc by ICP using EPA Method 6010.

Similarly, background levels of volatile and semivolatile organics are
not known. As described in Section 4.0, soil gas sampling will be used to
determine the presence of volatile organics. Methods 502.2 and Modified 502.2
wi | be used to analyze soil gas samples. These GC methods are more sensitive
than GC/MS methods. Volatile organics having background cleanup levels would
be those present in listed waste solvents and those having drinking water
standards. The target compounds for Method 502.2 includes all of these listed
solvent waste constit :nts. Because of the greater opportunity for volatiles
to be present in samples from the less-than-90-day storage area, these samples
will be analyzed for volatiles using Method 8240. This method will detect al
volatiles having cle: Ip levels. For semivolatile organics, M¢ 1od 8270 will
be used. This GC/MS method was selecte because of its large number of tar
compounds.

Soil pH will be determined using the method in Attachment 3 to Appendix
B of WDOE 83-13.

3.2 EVALUATION OF "“HOW CLEAN IS _EAN" CLEANUP LEVELS

"How Clean is Clean" cleanup levels exist for nickel, several volati 2
organics, and nitrate. 1e XRF method to be used for analysis for bac ground
determinations will not meet the .6 ppm cleanup level for nickel. It is
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3.4 DESIG ITION (. CHARACTERISTIC WASTES

Concentrations of EP/TCLP 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 techr jue that exceeds the required
detection limits quite easily for the majority of the EP/TCLP toxic metals.
For EP/TCLP 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 unless it was subject to interference
with constituents known to be present in the wastes.

1e 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.

Organic TCLP co :tituents must be analyzed using GC or GC/MS methods
given in EPA SW-846.
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metals (except mercury). Samples with EP/TCLP toxic metals present at levels
greater than 20 times the limit for TCLP toxic leachate will be analyzed using
the TCLP toxicity procedure. Based on 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 original samples. The pallet
samples wi | not be analyzed for organics because the SHLWS stored on the
pallets does not contain organics.

Swipe samples wi | be collected from decontaminated equipment from
equipment surfaces which have come into contact with wastes. Samples will be
cc lected randomly from 5% of the potentially contaminated surface area.
Swipes will be collected using 45 cm analytical-grade filter papers. At each
sample location a swipe will be collected from a one-foot square area using a
filter paper saturated with 0.1 N nitric acid.
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5.0 SAMPLING METHODS
5.1 GENERAL DESCRIPTION OF SAMPLING ACTIV.._ES

Soil samples will be collected according to the provisions outlined in
this section. Soil samples will be consist of a homogenized sample from the
zone fri 3 to 9 inches at each designated sampling location. In addition,
samples fri 18 to 24 inches in depth will be collected at the less-than-90-
day storage area. If contamination is found at these locations above cleanup
levels, these same locations 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 col 2cted from each drum of waste. Composite samples will be collected
using a COLIWASA sampler as describe in Test Methods for Evaluating Solid
Wastes, EPA SW-846.

Samples of wooden pallets 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.

Swipe samples will be collected from all nondisposable equipment which
has been decontaminated for reuse. Swipe samples will be collected using
analytical-grade filter papers which have been saturated with 0.1 N nitric
acid. Wipes will be collected from one-food square areas which will be
defined using a cardboard template. The area to be sampled will be swiped
with filters saturated with 0.1 N nitric acid. Samples will be collected from
locations totally 5% of the surface area which may have been contaminated.
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Table 7. Summary of Sample Containers Required

Number of
Sample Type Analysis Re~+ived Container C~=*-~*1ers per Sample
Soils Metals (XRF, ICP, 16-0z. Glass w/ 2
AA), nitrate, pH Teflon cap seal
TCLP toxicity 16-0z. Glass w/ 2
leaching Teflon seal
Volatile organics 8-o0z. Glass w/ 2
Teflon-lined septum
Semi-volatile 16-0z. Glass w/ 2
organics Teflon cap seal
Liquid waste Metals 16-0z. Polyethylene 2
Anion 16-0z. Polyethylene 2
Volatile organics 40-mL Glass/w 2
Teflon-lined septum
Semi-volatile 32-0z. Glass w/ 2
organics Teflon cap seal
Pallet chips Metals (XRF) 16-0z. Glass w/ 2
Teflon cap seal
TCLP toxicity 16-0z. Glass w/ 1
(if required) Teflon cap seal
Filter Paper Metals (ICP) 8 oz. Glass w/ 2

Swipes Teflon cap seal

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

Table 7. A1l sample containers will be precleaned and prelabeled before they
are transported to the field.
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5.3 SAMPLING EQUIP

Primary sampling equipment anticipated to be used will ' clude
precleaned shovels, hand augers, trowels, buckets, coolers (with ice), filter
papers for swipes, precleaned and prelabeled sample containers, various
screens or sieves, a hammer, wooden stakes, and a stainless steel knife or
chisel. / | sampling equipment will be constructed of non-reactive material.

5.4 EQUIPMENT DECONTAMINATION

A11 nondisposat 2 sampling equipment which comes into contact with
samples will be decontaminated between samples to prevent cross contamination
and will also be decontaminated at the end of each working day. Equipment
will be decontaminated in the following manner:

1) E 1ipment 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 Radiatjon Protection

Tert=~1~~*~+s, Separate decontamination lines will be used for
radioactively contaminated equipment and nonradioactively contaminated
equipment, and decontamination wastes from these two lines will be
segregated. The two lines will use identical decontamination
procedures.

2) Equipment will be thoroughly scrubbed using Alconox or a similar
laboratory detergent. A1l visible signs of contamination will be
removed.

3) Equipment will be thoroughly rinsed with clean tap water, being certain
that no detergent is left on the equipment.
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Equipment to be used for collection of samples for organic analysis will
be thoroughly rinsed with pesticide-grade hexane and allowed to air dry.

Equipment will be given a final rinse with deionized water. Sai les of
rinse water will be periodical y collected for equipment blanks to
verify decontamination, as specified in Section 5.9.

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 towar the equipment.

A1l equipment will be surveyed by an RPT to confirm radiologic
decontamination.

A11 decontamination wastes will be collected in polyethylene-1ined drums

or polyethyl: e carboys. All waste streams will be segregated; i.e., a
separate container will be used for detergent, rinse water, and hexane 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.

5.5 SAMPLING AND SAMPLING LOCATIONS

One set of samples will be obtained from each sample 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.
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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 log.
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5.6 SAMPLE COLLECTION

The number and amounts of samples to be collected is summarized in
Table 8. Each sample container for aqueous and soil samples will be filled
with sample material to minimize 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 wi | be shaken ° ;0 a collection bucket until enough
material has been collected for the sample. The material will then be
transferred directly into the sample container. If sampling for volatile
organics is required, EPA Method 5030 will be used (10 mL methanol per 4 g
soil). Each sample container will be sealed tightly, the sample label
information completed, the id of the sample sealed with tape, and the sample
placed into the ice chest. Sample container 1ids 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 9.
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Table 8. Number and Amounts of Samples to be Collected

Sample Type
Soil background

Meta]sz, nitrate, pH
TCLP toxicity’
Semivolatile organics
Soil gas

Soil at waste management areas

Metalsz, nitrate, pH

TCLP toxicity>
Volatile organic55
Semivolatile organics
Soil removed during closure
Meta]sz, nitrate, pH
TCLP toxicity3
Volatile organic55
Semivolatile organics
Wood from pallets
Metals/TCLP toxicity

Filter paper swipes

Number

Samples

0 0 00 0

?f
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16-0z.
16-o0z.
16-0z.

Sample Size

Glass Jar
Glass Jar
Glass Jar

Syringe

16-0z.
16-0z.

8-0z.

16-0z.

16-0z.
16-o0z.

8-o0z.

16-0z.

16-0z.

Glass Jar
Glass Jar
Glass Jar
Glass Jar

Glass Jar
Glass Jar
Glass Jar
Glass Jar

Glass Jar




Sample Type

Liquid waste
Metals
Nitrat

Volati

Semivo

Notef:
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Table 8. (Continued)

Number ?f
Samples Sample Size
TBD6 2 - 16-0z. polyethylene
bottle
e T306 2 - 16-0z. polyethylene
bottle
le organics T8D® 2 - 40-mL Glass vials
latile organics TBD6 2 - 32-0z. Glass bottles

Initial number of samples to be collected. Additional samples
could be required based on analysis of mean and variance data.
Numbers in table do not include quality control (QC) samp]es
described in Section 5.9.

A1l metals samples will be initially be analyzed by XRF. If XRF
results indicate background levels below detection, samples will
be digested and analyzed using appropriate ICP or AA methods.

TCLP toxicity testing will be performed on soils and solid wastes
only if XRF analysis indicates the presence of EP/TCLP toxic
metals at greater than 20 times the TCLP toxic limits.

14 locations will be sampled with shallow (3-9 in.) samples
collected at ¢ | locations and deep (18-24 in.) samples collected
at locations in the less-than-90-day storage area. It is assumed
that 6 locations will be in the less-than-90-day area.

Only soil samples collected from less-than-90-day area will be
analyzed for volatile organics.

To be determined based on the amount of soil removed and volume of
decontamination waste generated. One sample will be collected
from each potentially contaminated area.

To be determined based on the amount and size of equipment
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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 Tabel will
contain the following information:

- Sample identification number (entered in advance);

- Date and time of sample collection (entered in f d);

- Samp? Tlo¢ :ion + W I in f d);

- 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).

Labels will be attached to each container before entering 1e 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 analysis form. This form wi | 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 1ree.
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- At least one equipment blank consisting of the last 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
precleaned 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 samples, 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
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,
deionized/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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2.0 TABLE OF CONTENTS

2.1 INTRODUCTION

This do« ment is the Quality Assurance Project Plan (QAPjP) for closure
of the Simulated High Level Waste Slurry Treatment and Storage (SHLWS T/S)
unit. Descr' ed in this plan are quality assurance procedures for field
activities associated with closure of the SHLWS T/S unit. These field
activities are described in the Sampling and Analysis Plan (SAP) for the SHLWS
T/S Unit Clo: re.

This QAPjP has been prepared in accordance with Interim (~*4elines and
Specifi~~tion~ €~- P-~narin~ "ualijty Assurance Project Pla i, OER-QAMS-
005/80. The analytical laboratory to perform the analysis of samples

collected during closure will have a QAPFP in place to satisfy the
requirements f this QAPjP and QAMS-005/80.

2.2 CONTENTS

This pl. contains the sixteen QAPjP components specified in the above
guidance. The plan is organized as follows:

Section Contents
1.0 Title Page

2.0 Table of Contents

3.0 Project Description

4.0 Project Organization and Responsibility

5.0 QA bjectives for Measurement Data in Terms of Precision, Accuracy,
Coi leteness, Representativeness, and Comparability

6. Sai ling and Sample Preparation Procedures

7.0 Sai le Custody, Preservation, and»Storage
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8.0 Calibration Procedures and Frequency

9.0 Analytical Procedures

10.0 Data Reduction, Validation, and Reporting

11.0 Internal Quality Control Checks

12.0 Performance and System Audits

13.0 Preventive Maintenance

14.0 Specific Routine Procedures Used to Assess Data Precision, Accuracy,
and Completeness

15.0 Corrective Action

16.0 Quality Assurance Reports to Management

Attachment
2.3 DISTRIBUTION

PNL

DE Knowlton
BJ Bjorklund
HW Slater
JW Smith

BL Thomas
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3.0 PROJECT DESCRIPTION

Pacific Northwest Laboratory (PNL) is responsible for operating the
Simulated High-Level Waste Slurry Treatment and Storage (SHLWS T/S) unit.
This unit is >cated at the 3000 Area of the U.S. Department of Energy (DOE)
Hanford Site. The unit was used for the storage and treatment of simulated
high level waste slurry (a dangerous waste) and for the accumulation of
containers of dangerous waste. The unit has been operated under interim
status as a storage and treatment unit and will undergo closure under interim
status. Closure activities are described in the closure plan for this unit
("Closure Plan, Simulate High Level Waste Slurry Treatment and Storage (SHLWS
T/S) Unit, Rev. 5).

The SHLWS T/S unit is being closed according to the requirements of WAC
173-303-610 and 40 CFR 265 Subpart G. These requirements call for the removal
of all dangerous wastes and dangerous waste residuals at the time of closure.
In order to verify that all dangerous wastes and residuals have been removed,
sampling and analysis will be required. Specific sampling objectives related
to regulatory requirements are described in the Sampling and Analysis Plan
(SAP), which is Appendix A to the closure plan.

Soil samples will be taken, as :scribe in the SAP, to determine that
all soil contaminated by operation of the unit has been re wed. The soil
underlying areas used for dangerous waste storage and treatment and dangerous
waste accumulation will be sampled to verify that contaminants are present
below regulatory limits. Using grids, surface samples will be taken at random
locations wif in waste management areas and at background -areas outside the
unit. Soils which appear to have been contaminated by past spills or Tleaks
wil be removed for 'sposal. Sampling and analysis will be required to
determine the regulatory status of these soils and to ensure proper disposal.
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Some of the waste management equip :nt at the SHLWS T/S unit will be
decontaminated. Liquid decontamination solutions will be used to
decontaminate this equipment. The 1iquid wastes resulting from
decontamination will be sampled to determine if they are dangerous wastes.

Samples will be collected by PNL staff using procedures described in the
SAP. As samples are collected they will be immediately identified with a
unique sample number and the chain of custody will be initiated. Samples will
be transported to the analytical Taboratory at the conclusion of each day’s
sampling activities for sample preparation and analysis. Laboratory analyses
will be conducted according to the Laboratory QAPjP. The Taboratory QAPjP
will approved by PNL prior to submission of samples to the laboratory.
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Sampling activities associated with closure will be performed by the PNL
Waste Technology Center (WTC). Mr. Wayne Slater of WTC Facility Operations
will serve as Project Manager. A PNL Quality Engineer will serve as Quality
Assurance Officer and wi | be responsible for monitoring activities to ensure
the requirem ts of this QAPjP and the analytical laboratory’s QAPjP are being
adhered to. Appropr ite PNL staff will be selected to oversee and conduct the
fiel activities and wi® programmatically report to Mr. Slater. Field
activities will be under tI suj -vision of the field team Teader. An
analytical laboratory will be selected from several available, depending on
availability at the time of sampling. Analyses may be conducted by PNL
analytical laboratories, the Hanford Environmental Health Foundation, or a
subcontract laboratory. The laboratory performing the analyses will have in
place a QAPjP meeting the requirements of this QAPjP and OER-QAMS-005/80.

The laboratory QAPjP will be approved by PNL prior to submission of samples to
the laboratory.
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5.0 QA OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF
PRECISION, ACCURACY, COMPLETENESS,
REPRESENTATIVENESS, AND COMPARABILITY

Data Quality Objectives (DQOs) are based on the specific objectives of
the project. DQOs are selected so that the data collected during the project
are of adequate quality to ensure that project objectives are met. Additional
considerations for DQOs are proven performance of analytical methods and
procedures and indirect requirements, such as regulatory mandates.

This project involves collection and analysis of samples to determine
whether closure performance standards have been met at the SHLWS T/S unit and
to determine the regulatory status of wastes generated during closure
activities. Specific data (i.e., analyses and detection limits) which are
needed to satisfy regulatory requirements are identified in the SAP.

Specific QA objectives for this project are as follows:

1. Establish sampling techniques in such a manner that the analytical data
are representative of the soils and wastes being sampled.

2. Collect and analyze a sufficient number of duplicate field samples to
establish sampling precision. Field duplicates will be used to establish
precision among replicate samples collected from the same sample
location. Laboratory duplicates of the same sample will provide a
measure of precision within that sample (i.e., sample homogeneity).

3. Analyze a sufficient number of analytical duplicate samples (as specified
in the analytical method) to assess the performance of the analytical
laboratory.

4. Collect and analyze a sufficient number of travel blank and equipment
blank samples to evaluate the potential for contamination from sampling
equipment and techniques and/or transportation.
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5. Analyze a sufficient number of blank, standard, duplicate, spike, and
check samples in the laboratory (as specified in the analytical method)
to evaluate results against numerical QA goals for accuracy and
precision.

Laboratc y QA proce ires to ensure that analytical data meet DQOs are
discussed in ¢ :ail in t : laboratory QAPjP. The following sections discuss
activities to be performed during field sampling to support QA objectives.

5.1 ACCURACY

Accuracy refers to the difference between the reporte test results and
the true value of the parameter being measured. Accuracy of chemical analyses
will be evaluated in the laboratory using such techniques as Percent Recovery
for evaluation of spikes or known additions to sample matrices, and Percent
Relative Errc for evaluation of analysis of standards or other reagents of
known concen- ation. The only potential field activities related to
determination of accuracy are collection and preparation of field matrix spike
samples. Use of field matrix spikes is not planned for the : LWS T/S closure.

5.2 PRECISII

Precisit refers to the reproducibility of measurements under a given set
of conditions and is generally expressed as the variability of a set of
measurements against the - average value. Precision of chemical analyses will
be assessed - rough analysis of duplicate aliquots of samples and evaluated
using such techniques as Percent Relative Difference. Field -activities
related to determining precision of analytical results are collection of blind
duplicate sar les for analysis by the laboratory.
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Precision in analyses will be assessed through analysis of duplicate
aliquots of samples. When dealing with solid wastes and soils or other
geologic materials, the precision attainable in the laboratory is a function
of the relative homogeneity of the sample material. As the sample material
becomes more homogeneous, the ability to select similar aliquots of sample
increases, and the relative precision of the duplicate analyses improves
(i.e., the range of analytical values decreases). Any factors that could
affect the precision of duplicate analyses should be noted in the laboratory
report. These factors may include obvious stratification of material, degree
of sorting of particle sizes, the presence of multi-| ase materials, color
variations in the sample material, and any other factor that indicates the
degree of heterogeneity of the sample.

Precision will be evaluated using Percent Relative Difference. Percer
Relative Difference is computed by the following equation:

=100 (Xgi¢f / Xavg)
Where:
RD = Percent Relative Difference
Xdiff = The absolute value of the difference between the duplicate
measurements
Xavg = The arithmetic mean (average) of the duplicate measurements

After an adequate number of duplicate data sets are accumulated (minimum
of 20 sets), a table of RD values for the range of concentrations encountered
will be developed. Until performance-based RD values are obtained, interim
objectives of 25% RD will be applied for water samples and 50% RD for soil and
waste samples and surface swipe samples. If measured RD values exceed interim
limits, the data will be reviewed for t : presence of sample characteristics
that could result in lower precision. If large RD values cannot be related to
obvious sample characteristics, the met )d will be evaluated to determine
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whether the ¢ Fference results from sample preparation and handling. Expected
RD 1imits wil be established for each sample type analyzed.
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5.3 REPRESENTATIVENESS

Representativeness refers to how closely the results measured in the
laboratory reflect the actual conditions in the medium sampled. The objective
for representativeness is addressed through use of appropriate sampling
methods and sample hand ing procedures. Sampling rationale and methods are
described in the SAP.

Representativeness is also evaluated through the use of equipment blanks
and travel blanks. These samples will be analyzed to determine if
contamination is introduced to the samples through handling in the field.

5.4 COMPLETENESS

Completeness refers to the perceni je of measurements planned which are
judged to be valid measurements. The i tial objective for completeness of
samples is 95 percent. This objective means that at Teast 95 percent of the
samples taken in the field will be received by the laboratory in good
condition an acceptable for analysis. This objective will be met through the
use of proper sample containers, proper sample packaging procedures to prevent
breakage during shipment, proper samf 2 preservation, and proper labeling and
chain-of-custody procedures.

The initial objective for completeness of chemical analyses in the
laboratory is 90 percent. This objective means that usable analytical data
will be produced for a minimum of 90 percent of the analyses requested on all
samples submitted to the laboratory. This objective will be reviewed after
actual performance data are available for each sample type analyzed. The
objective may be revised upward or downward based on actual performance, but
will not be revised downward without making and documenting a reasonable
effort to identify and rectify the limiting factor(s). Based on actual
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6.0 SAMPLING AND SAMPLE PREPARATION PROCEDURES

Samples will be collected and preserved to help ensure that QA objectives
are met. The following sections discuss sampling procedures, sample
containers, and sample preservation and holding time.

6.1 SAMPLI i PROCEDURES

Sampling procedures for soils and wastes are presented in the SAP. These
procedures are designed so that samples are collected in a manner that will
ensure that project objectives are met.

Quality assurance objectives for sample collection will be met through
use of duplicate samples, blank samf 2s, chain-of-custody, and laboratory QA
procedures. These items are discussed below.

Duplicate samples will be used to establish precision of the data. The
number of fiel duplicates submitted will be 10 percent of the total of ¢ :h
sample parameter and/or one duplicate for each sample parameter per day,
whichever is more frequent. Duplicate samples will be obtained by collecting
a single sample, mixing it thoroughly, 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,
deionized/organic-free water will be used for travel blanks. A samf 2 of the
last water rinse from tool decontamination will be cc lected and analyzed to
confirm the absence of sample cross-contamination. One equipment Tlank will
be collected for each 10 decontamination cycles, ut not less than once per
day.
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Chain-of-custody procedures are described in Section 7.0.

Laboratory QA proce ires are described in the laboratory QAPjP. These
procedures include the use of method blanks, spiked samples, duplicate
samples, and check standard samples.

6.2 SAMPLE CONTAINERS

Sample contair ‘s 1 be used for soil and waste samp™ ; are described in
the SAP. Precleaned analytical containers which are certified clean by the
manufacturer will be use

6.3 SA 'LE | ESERVATION AND HOLDING TIME

Preservi ion methods and holdin times for the samples to be collected
during SHLWS T/S unit closure are as follows:

. Soils
- Metals: Preserve by cooli j to 4%c; holding time 6 months
- Volatile Organi~-- Preserve by cooling to 49C; holding time 14 days

- Semivolatile Organics: Preserve by cooling to 4°C; holding time 7

days until <(traction
. Liquid Wastes
- Metals: Preserve by acidifying with nitric acid to pH<2 an cooling
to 4°C; hc iing time 6 months
. Solid Wastes and sw »es
- Metals: Preserve by cooling to 4°C; holding time 6 months
- TCLP Toxicity: Preserve by cooling to 4%c; holding time 6 months.
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Sam 2s will be livered or shipped to the Taboratory daily to ensure
that hol g time limits are not exceeded.
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7.0 SA 'LE CUSTODY, PRESERVATION, AND STORAGE

Samples will be han ed, preserved, and stored using procedures that help
ensure that quality objectives are met. The following sections describe field
activities related to sample chain-of-custody, documentation, and corrections
to documentation.

7.1 FIELD C [N-OF-CUSTODY PROCEDURES

Sampl chain-of-custody refers to the process of tracking the possession
of a sample - om the time it is collected in the field until laboratory
analysis is completed. In order for a sample to be considered under a
person’s custody, one of the following requirements must be met:

. The sample must be in the physical possession of the person.
. The sample must be in view of the person after he has taken possession.
. The sample must be secured by the person in possession so thi no one can

tamper with it.

. The sample must be secured by t : person in possession in an area which
is restricted to authorized personnel. 1In all cases involving the use of
a PNL 1: oratory or other analytical laboratory 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 7-1. This form also provides a record of
the analyses requested for each sample. Each time possession of the sample or
sample container is transferred between individuals, both the sender and
receiver sign and date the COC form. Similar information will be recorded on
the analytical request forms to be provided by the laboratory.
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7.2 FIELD SAMPLING OPERATIONS

Field sampling operations important to QA include documentation of field
activities and documentation of sample information (i.e., sample location).
A1l field activ ties will be documented in the field notebook or in a
geologist’s log by the field team l¢ ler. This documentation will include the
following:

. personnel present during field erations

. procedur : u¢ 1 for sampling (i :luding any deviations from the SAP and
reasons for deviations)

. time of sample collection

. description of sample locations

o number i d types of sample containers filled at each sample location

. conditions or other observations during sampling (e.g., weather),

especially conditic ; which could impact analytical results;

Each page of the field notebook or geologist’s Tog will be dated and signed by
the field team leader.

Documentation of sample location is very important. The location of each
soil sample will be established according to grids, which are discussed in the
SAP. This information v |1 be recorded in the field notebook or geologist’s
log. Wooden stakes marked with the samp]g number will be ‘iven into the
ground at ear sample location. A photograph will be taken of each sample
location and 1111 include the sample identification number.

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 si ple labels for each container to be used. The sample label will
contain the following information:
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. sample identification number (entered in advance)

. date and time of sample collection (entered in field)

. samf 2 location (entered in field)

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

. required analysis and preservatives (entered in advance)

. name of sampler (entered in field).

Labels will be attached to each container before entering the field.
Fie information wil be entered on the labels using waterproof ink. After
the abe is completed, it will be wrapped with waterproof, transparent tape.

7.3 CORRECTIONS TO DOCUMENTATIO

A1l origin: 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 initialing 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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8.0 CALIBRATION PROCEDURES AND FREQUENCY

A11 instruments and equipment used during sampling will be operated,
calibrated, and maintained according to manufacturer’s guidelines and

recommendations. Operation, calibration, and maintenance will be performed by

personnel who have been properly trained in these procedures.

The only direct measurements expected to be taken in the field are
distance measurements for sample location, air temperature during sampling,
and pH of liquid wastes. Distance measurements necessary to establish the
sample grid w |1 be made with a steel tape. Temperature measurements will be
made with a mercury or electronic thermometer which will be calibrated before
sam| ing begins. The pH measurements will be made with a portable pH meter.
This meter wi | be calibrated with standard buffer solutions prior to each
measurement.

Procedures and schedules for calibration of laboratory instruments are
contained in the laboratory QAPjP.
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9.0 ANALYTICAL PROCEDURES

The only field analytical procedure to be conducted is field measurement
of the pH of aqueous wastes. These measurements will be conducted using the
procedure in Attachment 1 to Appendix B of Chemical Testing Methods for

Complying With the State of Washington Dangerous Waste Requlations, WDOE
83-13.

Laboratory analytical methods are identified in the SAP.
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10.0 DATA REDUCTION, VALIDATIOC  AND REPORTING

Analytical data giving concentrations of metals and organics in soils
will be used » determine if the closure performance standard given in WAC
173-303-610(2)(b) (i) has been met. ita from analyses for barium, cadmium,
chromium, silver, volatile organics, and semivolatile organics will be used to
calculate mean concentrations of these constituents for the background area
and waste management are ;, as described in the SAP. The mean concentrations
for these two areas will be compared using a Student’s t test to determine if
there is a significant difference at a 95% confidence level. Standard
statistical | ocedures f - the test of a hypothesis concerning the difference
between two means will be used.

Analytical data giving the concentrations of toxic metals in soils will
be used to di ermine if the closure performance standard given in WAC 173-
303-610(2)(b)(ii) has been met. Data from analyses for metals will be used to
determine if SHLWS residuals in soils are present above designation limits.
The dangerous waste desi iation procedures given in WAC 173-303-084(5) will be
used.

Analytical data giving the concentrations of toxic metals in wastes and
the results of TCLP toxicity testing of wastes will be used to determine if
wastes are designated as dangerous wastes. Data from analyses for metals and
nitrate will 2 used to ‘:termine if SHLWS residuals in wastes are present
above designation 1imits defined in the SAP. The procedures given in WAC 173-
303-084(5) will be used. The results of EP toxicity tests will be used to
- determine if the wastes ‘e characteristic dangerous wastes. The procedures
in WAC 173-303-090(8) will be used to determine if the wastes are EP toxic.

A1l analytical data used in calculations will first be validated by the
cognizant analytical supervisor. Procedures for validation of data are
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included in the laboratory QAPjP. The laboratory will submit backup data in
the data package, as requested, for use in verifying data validation. These
backup data will be used to confirm that the data quality objectives have been
met. The results of this validation will be documented in a QA/QC report for
each analytical data package received from the laboratory. This report will
be maintained in the project files.

A11 calculations will be performed on standard calculation sheets that
will include the date and the name of the person performing the calculations.
A11 calculations will be checked by a second person. This person’s name and
the date that the calculations were checked will be entered on each
calculation sheet. A1l ci :culation sheets will be retained in the project
file.
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At least one spiked sample will be analyzed with each batch of 20 or
fewer samples.

An EPA QC-certified sample will be analyzed.

Surrogate spikes will be adde to and analyzed with each volatile
organics and semivolatile organics sample analyzed.
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12.0 PERFORMANCE AND SYSTEM AUDITS

The reqt rement for systems audits for the field activities associated
with closure of the SHLWS T/S unit will be satisfied by approval of this QAPjP
and the SAP by the quality assurance representative of Pacific Northwest
Laboratory. 1e QAPjP, SAP, and all procedures referenced therein must be
approved prior to conducting any field activities. In addition, field and
laboratory ac vities will be monitored by the project QA officer to ensure
compliance w' | the requirements of this QAPjP and the SAP. An independent
system audit 11 alsol | ~fom |  a repre: itative of PNL’s Quality
Verification Department to evaluate whether project activities were conducted
in accordance with t @ QAPjP and SAP.

The requirements for performance audits will be satisfied by taking
measures to ensure 1 1surement accuracies are being achieved and maintained.
These measures primarily include the provisions identified in Section 11 of
this QAPjP including the analysis of blanks, spikes, EPA-certified samples,
and duplicate samples. The performance of these activities will be witnessed,
as appropriate, by the project QA officer.
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13.0 PREVENTIVE MAINTENANCE

Field activities do not require the use of equipment other than field
analytical instruments (e.g., pH meter) and common hand tools. A1l equipment
to be used in the field will be maintained according to the manufacturers
recommendations. Because of the limited amount and simplic’ y of the field
equipment, failure of any field instrumentation or equipment would not
significantly impact data quality or project schedule. Additional
instrumentation or equipment can be readily obtained within an hour should
failure occur.

The preventive maintenance program for laboratory equipment is described
in the laboratory QAPjP.
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14.0 ROUTINE PROCEDURES TO ASSESS DATA PRECISION,
ACCURACY, AND COMPLETENESS

Procedures to assess precision, accuracy, and completeness of laboratory
data are described in the laboratory QAPjP. The only field analytical
techniques to be employed are field measurement of the pH of aqueous wastes.
The accuracy and precision of these data will be controlled by performing
measurements in accordance with the procedures contained in the analytical
method (Attachment 1 to Appendix B of C/ 1ical ™ iting [" hods €~= f~p**--

with the State of Washington Dangerous Waste Regqulations, WDOE 83-13).
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15.0 CORRECTIVE ACTION

Events or conditions which produce, or may produce, adverse effects on
quality of data will be addressed through documented corrective action. The
vehicles for identifying such events or conditions are the performance or
system au ts described in Section 12.0. If, during the course of an audit,
the QA Officer or analytical or field staff discovers such events or
conditions, corrective actions will i :diately be initiated. The QA Officer
may, at his discretion, order the stoppage of work until corrective actions
have been identified and implemented. The QA Officer and the responsible
analytical supervisor or field team lea :r will be responsible for the

fc lowing:

. identifying the cause of the event or condition

. identifying actions required to prevent reoccurrence of event or
condition

. identifying any required changes to the QAPjP, SAP, or referenced
procedures

. determining the impact of the event or condition on the quality of data

. determining if these impacts will cause the data to be unacceptable for
meeting the objectives of the project

. identifying unacceptable data which must be replaced through re-sampling
or re-analysis.
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16.0 QUALITY ASSURANCE I'"7ORTS TO MANAGEMENT

The QA Officer will prepare periodic reports summarizing the QA/QC status
of the project and any adverse events or conditions. These reports will be
submitted to the Project Manager and cognizant PNL management. Items which
may be addressed in these reports include the following

. results of performance or system audits

. significant QA problems and recommended solutions

. corm :tiv actions taken for any problems prev isly identifi:

Such reports | be prepared after each system audit and following discovery

of any event or condition requiring corrective action.

The field team leader will prepare a report to the Project Manager and
cognizant PNL manage :nt at the conclusion of sampling activities and upon
discovery of any adverse event or off-normal condition. Items which may be
addressed inc ide

. status ¢ field activities
. significant QA problems and recommended solutions
. corrective actions taken for any problems previously identified.

The responsible analytical supervisor will prepare a report to the
Project Manager and cognizant PNL management at the conclusion of analytical
activities and upon discovery of any adverse event or off-normal condition.
Items which may be addressed in these reports include

. results of performance or system audits.
. significant QA problems and recommended solutions
. corrective actions taken for any problems previously identified.
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X=RAY FLUORESCENCE ANALYSIS

SPONSOR: JAMET SCHRAMKE ~ KHRIS OLSEN
DATE OF WORK: 4-7-90 '

WORK ORDER HUMBER: M 46721

TYPE OF MATERIAL: SEDIMENTS

SERIES NAMES ASSOCIATED WITH THIS SAMPLE SET:
TZJS42
235042
AJsv42
GJs842

DESCRIPTION OF XRFR TECHNIQUES USED

HORMAL PROCEDURE FOR 508 MG WAFERS.
PROCESSED ACCORDING TO PHL-SP-19.

ANALYST: R.W. SANDERS ~ L. BAKER
PHOMNE: 6-3877
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1972 COMPILATION OF DATA ON USGS STANDARDS
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171
TABLE 106.—~FEstimales of components normally determined in a rock analysis, in pereent

{Data are Vsled as recommended, avernges, or magniludes)
- W-i G-t 62 Gar-1 AGV=] PCC-1 DTS- uCh-1
Si0) caccccvcnccmcoccananaana 62.64 72.64 69.11 67.38 59.00 © 41.90 40.50 54.50
15.00 14.04 1440 15.2% 1724 4 24 1161
140 M7 1.4 1.17 451 2.5 1.2 .69
B2 6 1.45 2.1 2.05 6,24 o2 )
6.62 34 J6 K15 1.5J 4318 49.80 3.46
Ca0 ... 10.96 139 1.94 2.02 4.90 Sl 15 6.92
Ns.O - 215 3.2 4.0 2.40 4.26 Jue 007 3.2
X0 i S.H 4.51 5.5 2.49 04 012 170
H0® ceeccvcccacccccccccucnae a3 4 Sh el Hl 4.70 oAf 11
u,0° m———— .16 06 J1 Jd2 Loy S0 L6 ')
TiOs cewe 1.07 26 A0 66 1.04 KK 013 2.20
3.0, . 09 BT 2R Y 002 Jo0g a6
MnO cocccccccccnaces AV KiN] KINT N2 L7 A2 Al A8
COt coccccnmccncccnnncocceaeae Ol 07 S A5 08 Jz WL X
Tols]l cceccancncencaca= e mmae= 100.26 99.493 99.73 09.44 99.91 89.19 99.8¢ 100.24
Total Fe a3 Fa&,0y ccee-- . 11.09 1.94 2.65 4.3 6.76 8.36 8.64 13.40
O cecccccnccecccccrmenm= ————— 44.77 RS 41.34 414 4124 [ com= 45.48

TADLE 107.—FEstimater Jor trace elements in USGS samples

[Data sre llsted as recommended, svernges, or magniludes; In sll parta per million, except for Au, Mg, Ir, Os, Pd, P, Re, Rh, and Ru, {n parts
per Lilllon and for Ra In spg/n)

Element W-i c c-? csp-1 AGV-1 PCC-1 DTS-1 BACR-1
AL coccmmccecee 0.081 0.05 0,049 040 0.11 0.005 0.008 0.018
Ab cecconcconas 1.9 S 23 209 - 0 L3 JU
AU cqeecmcccce= 3.7 4.0 1.0 1.6 0 1.5 N 98
sccseccoccncs 15 4.7 2.0 . <3 5 ¢ <h 5
B8 ccencacvacces 160 * 1,200 1,870 1,00 1,208 1.2 24 675
 ; . 3 2.6 15 3 cesceme ceceecmce 17
Di cevonncancaas 046 065 43 037 057 013 1,010 050
NF cceccecnncacs -+ -+ J comanecw 5 8 2z J5
C cocovmccacecna ceenan mecovane - . e coe [£]
Cd ccceecacenaa .15 03 039 D6 09 o J2 J2
Ce conmancancens 23 170 150 394 (! 09 06 £3.9
Cl ceccnccacmens 200 70 . &0 J00 110 80 11 50
CO covccccncanee 47 14 5.5 6d 14.1 112 133 34
Cr cecccccacce=e 14 20 7 12.h 122 2,130 4,000 11.6
C8 cacovncnconea . 15 14 1.0 d4 006 006 K
ClU ceccccncccsa 110 13 1.7 311 ga.7 113 7.0 18.4
DY cccececccaes 4 24 2.6 5.4 A5 cvesmcen 003 6.
Er cececcsccane 2.4 1,18 J.J 3.0 Jr covamnce <008 .59
FU cccoccacccasn 111 1.3 .5 Z.4 LY 002 o 1.94
) v 690 1,290 3,200 434 15 15 470
C8 ccacennccacs 16 19.6 22.9 205 - 2 20
Cd peceecnacaae +4 5 s Ja 83 ccmannes <Jul fi.h
€ cecevecacancs 14 1.1 1.16 1.3 1.t 53 00 1.04
HY ceccancacae 2.67 52 ‘1.36 16.9 {4 06 £ 4.7
HY comccncacees 225 L4} 3y 16.6 16 2 8.7 104
b ( . 69 5.1 4 <5 4 cccecces 003 1t
l vecccacccoccen <08 <.0% - ce  covesses JE <1
[ o Ne OM NS Né pos 0025 095
IF cecocconcocen K. 008 ooz 012 2011 5.2 1.0 004
coscocccannea 9.4 101 191 35 Jd5 ‘ '
14.6 22 MA 32.1 12 2 2 128
10 .11 23 28 006 J0og S8
1,278 195 260 - 331 763 959 969 1,406
MO acececcccncan 57 6.5 g6 S0 23 £ L vt
P — 52 3] 17 48 43 43 27 1]
Nb coveccnccens 95 215 1158 29 15 <? <3 115
Nd ccececccnnee 15 56 ) 188 . 39 ceccacon <.02 9
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Elewmeut w-l e wS Pl AGVY-L rCcC-1 Dla JCR~L
Nl cecccccnccaa 16 J 6.1 12,5 14.6 2,319 2,269 164
08 eacacccaca - L5 D7 eeneeae <2 <44 41 b J
P cecacaccaca- 748 44 N2 613 45,1 13.3 N2 174
Pd cecemcacccas 25 z <.b <.b <.b 43 1 12
) Lo . J4 §y 19 30 7 ceocvman 0048 7
D (o S, — lz 19 <.b <.b ! & K 4 z
)} I cemec e cnc somas J1 L6 .69 0018 0013 56
RL cecaee PR, 2 220 168 254 67 L0063 RISNY {6.6
Re cecccccccaes 2 2 <7 <2 <6 07 <A A
Hh eecccccaaa <1 PR cameesna [ [P —— 1.0 ) 2
Il eccceacana - cemvones  ewecccme eeeees e eeecmen= 4.5 2.5 1
123 58 24 162 <10 <10 <10 392
1.0 J1 d J.1 4.5 1.4 A4 .69
35.1 2. 317 7.1 114 6.9 3.4 33
Je Riliz <1 <. <. 14 <.18 <3 Jo
3.6 Hal 1.3 27.1 .Y Q08 L04 a4.4
<2 R ) 1.5 6. 4.2 J I 2.8
1%y 250 479 233 6o Al 25 330
S50 15 01 1.0 9 <.l Jd 91
.63 a4 o4 1.3 10 001 0003 1.0
1 <1 <1 <1 1 <1 1 <1l
2.42 50 24.2 104 G4 01 0l L.0
................ 2,780 3,990 6,190 70 71 12,750
11 1.24 1.0 1.3 J 0008 00058 30
P l1] 15 o cececee= 4 - Lol 6
KT 3.4 2.0 1.6 1.48 SQDUS N4 1.74
264 17 35.4 6.9 125 30 10.3 399
) e 4 A S5 08 L4 40
) S 25 13 12 30.4 21.3 <5 05 37.1
[ 2, 1.06 .88 1.8 W 02 04 3.30
VA | N, 84 45 5 b1 H4 36 45 120
Lf eecenaccnns - 105 210 00 500 228 7 K J90
REFERENCES Anoshin, G .N., Perezhogin, G. A., and Melnikova, R. D., 1970,

Writlen conumunication, Inat. Cwol. wnd Coophysics, Si-
berian Branch, U.8.S.R. Acad. Sci., Novosibirsk.

Aruscavage, [, J,, 1969, 1972, Wntien comununication, U.S.
Geol, Survey, Denver, Calo.

Aston, S, R, and Riley, J. P., 1972, The determination of
mercury in rocks and sediments: Anal. Chim. Acta, v. §9,
p. 349-366.

Aubert, Ch., und Desjardins, M., 1971, Written communica-
tion, Société Nationale des Pétrolea d’Aquitmine, Paris,
France.

Avunl, R, Harel A, and Brenner, I. B, 1972, A new approach
to the spectrochemicul unulysis of silicate rocks and mine-
ruls: Appl. Spectroscopy, v. 26, p. 6<{1-G46.

Baeducker, P. A., Schaudy, Hudolph, Elzie, J. L., Kimberlin,
J., und Eason, J. T., 1971, Trace element studies of rocks
and soils from Ocesnus Procvllarum and Mare Tran-
quillitatis, w¢ Lunar Seci. Cont., 2d, Houston, Tex., 1971,
I’roc., V. 2: Cumbridge, Muss., MIT Preas (Ceochim et
Cosmochim. Actu, Supp. 2), p. 1017-1061,

Daedecker, P. A., and Wasson, J. T, 1970, Gallium, ger-
manium, indivm, and «iridium in lunar samples: Science,
v. 167, no. 3918, p. 503-506.

Balous, M., end Thiel, R., 1968, Dosage de sept éléments-
traces par spectrophotométre d’shsorption atomique dans
six swandanks U.S5.G.8.: Conttu Nescarches Pau Dull, v,

2, p. 170-182,





