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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units
If You Know Multiply By To Get If You Know Multiply By To Get
Length Length
inches 254 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
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sq. yards 0.0836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.6 sq. kilometers sq. kilometers 0.4 sq. miles
acres 0.405 hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
tea ons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 0.47 liters cubic meters 35.315 cubic feet
quarts 0.95 hi cubicr s 1.308 cubic yards
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
T( perature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit
then multiply 9/5, then add
by 5/9 32

Radioactivity Radioactivity
picocuries 37 -millibecquerel millibecquerel 0.027 picocuries
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1.0 STEP 1 -STATE THE PROBLEM

The objective of data quality objective (DQO) Step 1 is to use the information gathered from the
DQO scoping process, as well as other relevant information, to clearly and concisely state the
problem to be resolved. This section defines the task objectives and assumptions, presents the
task issues, summarizes the site background information, and provides a concise statement of the
problem.

1.1 PROJECT OBJECTIVES

The objective of installing a well in the vicinity of the Plutonium Finishing Plant (PFP) is to
support remediation of the carbon tetrachloride contamination in the subsurface. During drilling
of the well, samj s will be collected to assess the concentrations of carbon tetrachloride in the
vadose zone and groundwater. The concentrations, distribution, and phases of the carbon
tetrachloride will be used to evaluate if there is a continuing source of groundwater
contamination at this location.

Aft  collection of soil and groundwater samples, the well will be constructed as a groundwater
extraction well th: could be used for monitoring or groundwater remediation using the existing
pump-and-treat system. However, if it is determined that a continuing source remains within the
vadose zone at this location and that the source could be remediated using soil vapor extraction
(SVE), the well will be constructed with a screened interval that could be used for vadose zone
remediation. Alternative conceptual site models (CSMs) have been proposed to account for the
high concentrations of carbon tetrachloride in groundwater in the vicinity of PFP.

The purpose of this DQO process is to identify the quality and quantity of data that need to be
collected during installation of the well to support remedial decisions, to indicate which CSM of
carbon tetrachloride release and migration is most likely, and to properly disposition waste
generated by field operations.

1.2  PROJECT ASSUMPTIONS

The project assumptions for the well installation include the following:

e The well will be drilled and completed as a Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) well within the 200-ZP-1 Operable Unit
(OL).

e The U.S. Environmental Protection Agency (EPA) is the lead regulatory agency overseeing
CERCLA groundwater monitoring activities for the 200-ZP-1 OU.

DQO for Assessing CCl4 Concentrations in Vadose Zone/GW at PFP and Disposition of Waste Material
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e The well will be installed within the protected area (i.e., within the security fence) of the
PFP.

e The specific location of the well will be based on process knowledge and accessibility (above
ground for the drilling rig and below ground for buried utilities). The proposed location is
east of the PFP, near the buried effluent lines that carried carbon tetrachloride waste streams
to the 216-Z-9 Trench for subsurface disposal.

e The proposed well location is not within a known waste site.

e The well will be drilled to approximately 87 m (285 ft) below ground surface (bgs), which is
approximately 18 m (60 ft) below the water table.

e The well will be drilled using a design that allows it to be constructed as a groundwater
extraction well in accordance with the Washington Administrative Code (WAC). The
diameter of the extraction well will be 15 cm (6 in.) and the screen lengthw  be 15 m
(50 ft).

e If data collected during drilling indicate that the vadose zone contains a drainable, separate
organic liquid phase of carbon tetrachloride, the well will be constructed as a vapor
extraction well at that depth and the borehole will not be advanced further.

e If data collected during drilling indicate that the vadose zone contains a potential or
continuing source of carbon tetrachloride contamination to groundwater (other than a
drainable liquid phase), and that the source could be remediated using SVE, the well will be
constructed with a screened interval in the vadose zone at the depth of the contamination.

e The well will be dril ~ usi wds © , downsizii  to : that a pathway is not
created for downward movement ot pe [ water or contamination to the indwater. The
most likely location to encoun  perched wa  or drainable car 1 tetracl leis
anticipated to be above the Plio-Pleistocene unit, which is a relatively low permeability layer
at approximately 37 m (120 ft) bgs. The most likely location to encounter radiological
contaminants is anticipated to be within the uppermost 15 m (50 ft).

e The radiological risk assessment for this well identified it as a medium risk well from 0 to
15 m (50 ft) bgs and a low risk well from 15 m (50 ft) to total depth.

e All soil cuttings and groundwater brought to the surface during well drilling will be
containerized.

e From an environmental investigation standpoint, the primary contaminants of concern
(COCs) are carbon tetrachloride and associated chemical and radiological co-contaminants
that can be used to distinguish among competing CSMs of carbon tetrachloride release and
migration. However, from a waste disposition standpoint, the COCs include all contaminants
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(radiological and chemical) needed to determine if the wastes meet the waste acceptance
criteria.

The waste generated from well drilling and sampling operations shall be handled as
CERCLA waste. Saturated soil cuttings or other waste that has come into contact with the
groundwater shall assume the groundwater listed waste codes. The listed waste codes that
apply to waste that has come into contact with groundwater in this immediate area include
the following:

— FO0O01: 1,1,1-trichloroethane (TCA) and carbon tetrachloride
— FO002: methylene chloride
— . J03: acetone and methyl isobutyl ketone (M., X)
— FO004: o-cresol, p-cresol, and cresylic acid
F005: methyl ethyl ketone (MEK).

Waste that has come into contact with perched water shall assume the groundwater listed
waste codes.

Decontamination fluids and water resulting from w | development do not require sampling
because these wastes will be sent to the Purgewater Storage and Treatment Facility (also
known as the ModuTanksTM).

Personal protective equipment (PPE) and small-volume miscellaneous wastes (e.g., gloves
and wipes) should be designated based on the results from the soil samples collected from the
unsaturated and saturated soil cuttings. All PPE that has come into contact with saturated

. soil cuttings (perched water and groundwater) shall assume all of the listed waste codes that

1.3

1.3.

No

1.3.

No

apply to the groundwater.

The types of waste material that are expected to result from drilling and sampling operations
include soil cuttings, well development water, and PPE.

PROJECT ISSUES
1 Global Issues
global issues resulted from decision-maker interviews.
2 Task-Specific Technical Issues and Resolutions

task-specific technical issues were identified.

™ ModuTankisar ste |trademark of ModuTank Inc., Long Island City, New York.

DQO for Assessing CCIl4 Concentrations in Vadose Zone/GW at PFP and Disposition of Waste Material
August 2001 1-3
















BHI-01524
Sten 1 — State the Problem Rev. 0

1.5 SI1 . BACKGROUND INFORMATION
1.5.1 Carbon Tetrachloride Source Term and Remediation Overview

The primary known sources of carbon tetrachloride contamination in the 200 West Area are the
subsurface infiltration facilities used for soil column disposal of aqueous and organic liquid
wastes associated with plutonium recovery operations within the PFP complex. Between 1955
and 1973, a total of 363,00 to 580,000 L (577,000 to 922,000 kg) of liquid carbon tetrachloride
(in mixtures with other organic and aqueous actinide-bearing liquids) are estimated to have been
discharged to the soil column at three subsurface disposal facilities near the PFP: the

216-Z-9 Trench, the 216-Z-1A Tile Field, and the 216-Z-18 Crib. The 216-Z-12 Crib is also
estimated to have received a small volume of organics, which included carbon tetrachloride
(Kasper 1982).

The organic solutions consisted of 50% to 85% by volume carbon tetrachloride mixed with
tributyl phosphate (TBP), dibutyl butyl phosphonate (DBBP), or lard oil (DOE-RL 1991). The
solvent that was discharged to the soil column also contained dibutyl phosphate (DBP), which is
a degradation product of TBP. The organic solutions were periodically discharged to the
predominantly water-wetted soil column in small (100- to 200-L) batches.

These organic solutions were approximately 4% to 8% of the total volume of liquid waste
discharged to the disposal facilities. From 1955 to 1973, approximately 13.2 million L of
aqueous wastewater were discharged to the three primary disposal sites. The aqueous stream
consisted of acidic, high-salt (sodium nitrate) wastewater containing these organic solutions in
saturated amounts (<1%). Thus, carbon tetrachloride was introduced to the vadose zone as an
aqueous phase and as a dense, non-aqueous phase liquid (DNAPL) (Rohay 2000).

A CERCLA expedited response action was implemented in 1992 to remediate carbon

t chloride in the vadose : il " ’Aand E ogy 1992). Soil vapor
extraction was selected as the preferred remedial alternative. Between 1991 (when the pilot test
was conducted) and September 1999, SVE operations removed 76,460 kg of carbon tetrachloride
from the vadose zone.

The dissolved carbon tetrachloride groundwater plume, as defined by the 5-pg/L contour,
extends over 11 km” (4.4 mi®) and underlies most of the 200 West Area. In 1995, an interim
action Record of Decision (ROD) was issued for the dissolved groundwater plume (EPA et al.
1995). The selected remedy was to use groundwater pump-and-treat technology to stabilize and
reduce contaminant mass in the highest concentration portion of the carbon tetrachloride plume,
as defined by the 2,000-pg/L contour. The PFP complex overlies the groundwater within the
2,000-pg/L and higher contours.

Pump-and-treat operations commenced in August 1996 in accordance with the 1995 interim
action ROD. The 200-ZP-1 pump-and-treat system is currently composed of five extraction
wells located to the north and east of the PFP and five injection wells located southwest of the
PFP. Thus, the PFP overlies groundwater that is upgradient of the groundwater pump-and-treat
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drain field was reportedly corroded away when it was recently excavated. The septic tank and
dr:  field were replaced in approximately 1999 by a sewer line. The new sewer line may be
near the proposed well location. No radionuclides or hazardous chemicals have been associated
with this unit (DOE-RL 1992).

Raw, sanitary, and fire water lines are buried in close p‘roximity to the proposed well location. A
manhole is located approximately 6 m (19.7 ft) east of the proposed well location.

The effluent line that conveyed wastewater from the 231-Z Building to the 216-Z-20 Trench is
near the proposed well location. Since 1985, the routine effluents have been from cooling water
¢ | condensation from heating, ventilation, and air conditioning (HVAC) equipment and air
compressors. Prior to 1985, the cells in 231-Z Building were used for processing radioactive
materials (Jensen 1990).

In 1964, a rapid reaction occurred in a hood in Room 149 of the analytical laboratory when a
package of unoxidized plutonium metal chips was added to a laboratory dissolver. Some of the
contamination was released through gravity vents to the 234-5Z Building’s roof and the
surrounding ground area (Gerber 1997). The plutonium (estimated to be 0.01 g) was deposited
over a 0.8- to 1.2-hectare (2- to 3-acre) area. The plutonium was subsequently flushed into the
soil using water from fire hoses.

The chemical storage facility is located approximately 20 m (65.6 ft) southwest of the proposed
well location. The facility includes large tanks that held nitric acid, aluminum nitrate
nonahydrate (ANN), and sodium hydroxide. The tanks were reportedly filled by tanker truck. In
approximately 1985, a spill occurred involving nitric acid at the transfer pump. Former PFP
workers interviewed about this facility did not recall any catastrophic failures of the tanks. The
sodium hydroxide tank is currently empty. The lines from this tank run underground to the south
to the Plutonium Reclamation Facility (PRF). The lines to the nitric acid and ANN tanks are
above ground and were back-drained before the tanks were emptied. The nitric acid tank has
been emptied and flushed out. The ANN tank was drained 5 or 6 years ago; however, it is
assumed that 2.5 cm (1 in.) of liquid or cake may remain in the bottom of this tank.

It is believed that the carbon tetrachlonc contained in drums and delivered to the

23 5Z Building by truck. Thedn sw red on the loading dock and on the ground surface
south of the chemical storage facility until the drums were transported into the plant’s chemical
makeup room. At the PRF, the drums were carried on an elevator to the chemical makeup room
on the fourth floor. It is believed that one drum of carbon tetrachloride was spilled in the

eleva  or at some time during the process of transferring it into the elevator. It is not known if
any drums of carbon tetrachloride leaked while being stored outside the building. It is also
believed that the empty drums were recycled by being returned on trucks to the stores. Other
chemicals may also have been stored in this location.

At the end of PRF operations in December 1987, all carbon tetrachloride was removed from the

facility and disposed in accordance with regulations by being placed in polyethylene bottles,
surrounded by absorbent, and over-packed in hazardous waste drums for shipment to the central

DQO for Assessing CCi4 Concentrations in Vadose Zone/GW at PFP and Disposition of Waste Material
August 2001 1-11




BHI-01524
Step 1 — State the Problem Rev. 0

hazardous waste storage facility. Removal of carbon tetrachloride was completed in January
1988 (Jensen 1990).

In approximately 1989, a tank was added to the chemical storage facility to store carbon
tetrachloride for use in a new campaign. Carbon tetrachloride was added to the tank (presumably
from a tanker truck). The tank leaked several hundred gallons of carbon tetrachloride to a
double-contained basin. The tank was drained thoroughly and taken out of service in
approximately 1990. The carbon tetrachloride from the tank and from the basin was pumped
into drums, which were shipped from the PFP complex in approximately 1991.

Since 1989, there has not been a single unusual occurrence report documenting personnel
contamination on the ground or in a dig area for people working east of the 234-5ZA change
room (i.e., in the proposed location for the well).

The proposed well location is approximately 6 m (20 ft) north of the northern edge of a concrete
pad with two storage buildings. The northern building is the PFP temporary hazardous waste
storage building and the southern building is the chemical storage building. Both buildings have
sump containment so any spills will not enter the soil column.

Photographs of the PFP building taken during construction in 1948 suggest that construction
materials may have been staged near the proposed well location (Gerber 1997). A review of PFP
photographs indicates that no permanent structures have been located at the proposed well
location, and only gravel and construction materials have been noted to be present (i.e., no drums
are present). It is believed that nothing has been buried at this location.

A sterilant herbicide is applied annually to the gravel area at the proposed drilling location. The
herbicide in use now is Krovar and the active ingredients are diuran and bromocil. The herbicide
provides blanket coverage over the gravel. In the sandy near-surface materials at PFP, Krovar
typically lasts .. to 11 mon , after which itisd._ .ded by __crob e last application was
in the fall of 1999, and reapplication is not scheduled until October or November 2001. Weeds
are treated by incidental spot treatment using a non-selective herbicide (active ir  =dient
glyphosate), 2-4D, or dicamba. Pesticides are typically only used in close proximity to a
building when a problem is noted. Pesticides would not be routinely applied around the storage
buildings on the concrete pad by the proposed drilling location because employees do not inhabit
those buildings.

An alternate location for the well was selected in the event that subsurface access at the preferred
location was not feasible. The alternate well location is approximately 22.9 m (75 ft) south of
the preferred location, which is on the southern side of the concrete pad with the two storage
buildings.

1.5.3 Carbon Tetrachloride Vapor Concentrations
The proposed well location is approximately 180 m (591 ft) west-northwest of the

216-Z-9 Trench. Carbon tetrachloride vapor concentrations have been measured at 17 different
positions in the vadose zone between the trench and the proposed well location since November
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Table 1-6. Total List of COPCs for Each Media Type. (4 Pages)

. Known or Suspected Source Typ ¢ Of. COPCs
Media of Contamination Contamination (Specific)
(General)
The primary sources of Carbon tetrachloride, chloroform, methylene
volatile organic chloride, trichloroethylene (TCE),
contamination include tetrachloroethylene (PCE), tributyl phosphate
216-Z-1A, 216-Z-9, (TBP)
216-Z-12, and 216-Z-18. Listed waste:
The effluent pipes leading '
from the PFP to these Organics F001: 1,1,1-trichloroethane (TCA) and
discharge cribs are suspected carbon tetrachloride
sources. An additional F002: methylene chloride
relatively minor source of F003: acetone, methyl isobutyl ketone
chloroform is discharge of (MIBK)
chlorinated potable water to F004: o-cresol, p-cresol, and cresylic acid
ground. F005: methvl ethyl ketone (MEK)
The sources of nitrate include
216-Z-1A, 216-Z-9,
216-Z-12, and 216-Z-18.
The effluent pipes leading Carbonate, chloride, fluoride, nitrate, nitrite,
from the PFP to these phosphate, sulfate
Groundwater | discharge cribs are suspected | Inorganics . . ) )
sources. There is likely some Cadmium, calcium, chromium, iron,
small contribution from the magnesium, nickel, phosphorus, sodium, zinc
agriculture discharges
upgradient from the Hanford
Site.
One primary source of
radionuclides may be the
216-Z-9 Trench. The effluent
pipes leading f the... to Tc-99, H-3 (tritium), gross alpha, gross beta,
this discharge crib are Radionuclides Co-60, Ru-106, Sb-125, Cs-137, uranium
suspected sources. Tc-99 and isotopes, Sr-90, Am-241, Np-237, plutonium
tritium have been detected in isotopes
groundwater extracted by
200-ZP-1 pump-and-treat
operations.
Physical pH, temperature, specific conductivity,
N/A . alkalinity, turbidity, dissolved oxygen, total
properties

inorganic carbon, total organic carbon
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Table 1-9. Distribution of COCs. (2 Pages)

Media

COCs

How COC Arrived at Site®

Expected Distribution
(Heterogeneous/
Homogeneous)

Ground-
water

See Table 1-8

How carbon tetrachloride reached
groundwater at the location of the proposed
well is uncertain. Five likely scenarios
include the following:

1. Downward migration of carbon
tetrachloride (aqueous or non-aqueous)
through cribs and underlying soil column
to groundwater with lateral migration to
the PFP.

2. Downward migration of carbon
tetrachloride (aqueous or non-aqueous)
through cribs and underlying soil column
to Plio-Pleistocene unit with lateral
migration along top of Plio-Pleistocene
unit toward the PFP and then to
groundwater. Carbon tetrachloride also
migrates vertically through the Plio-
Pleistocene unit to the groundwater with
lateral migration to the PFP.

3. Downward migration of carbon
tetrachloride (aqueous or non-aqueous) to
groundwater from an unknown source
within the PFP complex.

4. Downward migration of carbon
tetrachloride vapor from known source
cribs to groundwater in vicinity of crib,

Nt o PFP
downward and lateral migration of vapor
to groun iter underlying the PFP
complex.

5. A combination of the above processes
contributing to groundwater
contamination at the proposed well
location.

Semi-homogeneous (when
dissolved in groundwater)®

Heterogeneous (when separate
organic phase liquid present, but
not dissolved, in groundwater)
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carbon tetrachloride are present (in the vadose and/or saturated zone) at the we location, to
support remedial decisions, and to indicate which CSM is most likely.

e Problem #2: The well will be constructed as a groundwater extraction well that could be
used for groundwater remediation using the existing pump-and-treat system. This DQO
process needs to identify the environmental measurements (e.g., concentrations, distributions,
and phases of carbon tetrachloride and co-contaminants, as well as physical properties) that
need to be collected during drilling of the well to support the design of the well and the
decision regarding future use of the well for groundwater remediation.

e Problem #3: If it is determined that a source of carbon tetrachloride contamination remains
within the vadose zone at the borehole location and that the source could be remediated using
SVE, the well could be completed with a screened interval at that depth for SVE. This DQO
process needs to identify the environmental measurements (e.g., concentrations, distributions,
and phases of carbon tetrachloride and co-contaminants, as well as physical properties) that
need to be collected during drilling of the well to support the design of the well and the
decision regarding future use of the well for vadose zone remediation.

e Problem #4: Waste material resulting from drilling and sampling operations (e.g., soil,
groundwater, decontamination fluids, and PPE) needs to be properly dispositioned.
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Table 3-2. Basis for Setting Action Level. (5 Pages)

DS # R ediation Variable COCs Basis for Setting Action Level
Distribution and mobility of carbon
tetrachloride non-dissolved phase
(e.g., separate organic phase or
reversibly sorbed phase) in vadose
zone and aquifer soils at well
location.

Distribution of carbon tetrachloride
soil concentrations at well location.
Distribution of carbon tetrachloride
Soil contaminant soil vapor concentrations at well
concentration data at well location.
lsooiitc]?(l:rig(si from well to Distribution of carbon tetrachloride
dissolved groundwater
Groundwater contaminant concentrations at well location.
concentration data at well o Soil moi £l 1 Iocati
location and from well to Carbon tetrachloride in soil, soil o1l moisture protile at well location.
source cribs vapor, and groundwater Lithologic profile of vadose zone and
Soil vapor contaminant Co-contaminants in soil, soil aquifer at well location.
4 | concentration data at well vapor, and groundwater Identity and distribution of chemical

location and from well to
source cribs

Soil physical property data at
well

Groundwater physical
property data at well

Geologic data
Hydrologic data

Moisture content of vadose zone
soils

Lithology of soils

and radiological co-contaminants at
well location relative to identity and
distribution at source cribs.

Distribution of soil vapor
concentrations at well location

| relative to distribution at source

cribs.

Comnarison of groundwater

con i at well loca

those at source cribs and at 200-ZP-1
extraction and monitoring wells.

Numerical predictions of whether
historic groundwater underlying
known source cribs could have
reached well location.

Relative slope of Plio-Pleistocene
layer between known source cribs
and well location.
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Table 3-3. Information Required to Resolve the Decision Statements. (5 Pages)

well location

¢ Depth data

Remediation . Computational .
DS # Variable Required Data Methods Survey/Analytical Methods
Problems #1, #2, and #3
Concentration, distribution, and Soil sampling d““?’g drilling
h f following COCs: of well and analysis by
phase ot fotlowing s following methods:
* Volatile organics in soil o SW-846, Method 8260
e SW-846, Method 8270
e Semi-volatile organics in soil
e Method 413.2
e Method 353.2
e General inorganics in soil
e Method 300.0°
. . o SW-846, Method 6010
Soil contaminant e Metals in soil
concentration data N/A e SW-846, Method 7196
at well location |7 7TTTTTTTTTTTTTTTooTTTTTUTTTTTCTRYL o TTTTmTomTTTmmm s s
e Alpha spectroscopy
e GPC
e (Gamma spectroscopy
e Radionuclides in soils e LSC
¢ Chemical separation/beta
1,2, roportional t
3 proportional coun
and 4 ¢ Chemical separation/alpha
proportional count
e Denth data e (Geologist record
Distribution of following Soil s;ilmphng dlun.n gbdnlhng
hysical property data: of we 'and analysis by
P ) following methods:
e Moisture content e D2216
e Total organic carbon e Method 415.1
¢ Total inorganic carbon e Method 415.1M
Soil physical ~  |"7vtttoottttTTToTTootmeoTooootostl o [TTTTomTommmemmmsemmmemmomseonooes
property data at N/A e D422

1.21

¢ Geologist record
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Table 3-3. Information Required to Resolve the Decision St:

:ments. (5 Pages)

Remediation . Computational .
DS # Variable Required Data Methods Survey/Analytical Methods
. S Soil vapor sampling during
Concentrations and distribution drilling of well and analysis
of following COCs: by following methods:
¢ Photoacoustic infrared or
gas chromatograph
Soil analysis of soil vapor
o1 vapor . . L collected in Tedlar bags
1, 3, | contaminant e Volatile contaminants in soil N/A
and 4 | concentrations at vapor e PID headspace analysis of
well location soil cuttings
e Downhole passive carbon
sorption technology
e Other volatile compounds in ¢ I‘;zng?:}oﬁl Scf:;li?ls”l[?e(()ifasrm]
soil vapor balg)s
Water production (flow rate) of
well
Hydraulic
2 properties of Water level (drawdown) N/A Well development data
aquifer changes
Pumping performance
capability
Concentrations, distribution,
Soil contaminant and phase of carbon
concentration data | tetrachloride and co- .
between known contaminants in soil between Graphical N/A
urcecr  and 216-2-9,216-Z-1A, and well | methods
well location lo ion
Depth and location data
Soil vapor Concentrations and distribution
contaminant of carbon tetrachloride and co-
concentration data | Contaminants in soil vapor Graphical
4 | between known between 216-Z-9, 216-Z-1A, | methods N/A
source cribs and and well location
well location Depth and location data
Groundwater Concentrations of carbon
contaminant tetrachloride and co-
concentration data | contaminants in groundwater Graphical
between known between 216-Z-9, 216-Z-1A, | ethods N/A
source ¢ s and and well location
well location Depth and location data
. Configuration of water table in | Graphical
Hydrologic data 200 West Area since 1955 methods N/A
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Table 3-3. Information Required to Resolve the Decision Statements. (5 ages)

Remediation . Computational
DS # Required Data Methods

Variable Survey/Analytical Methods

SW-846, Methods 8260

SW-846, Method 8270
Organic compounds (including

MTCA Method B | pesticides and herbicides), SW-846, Method 8081B
2e . N/A
list of COCs PCBs, metals, and other SW-846, Method 8151A
inorganics

SW-846, Method 6010
SW-846, Method 7471

2f | PCBs PCBs N/A SW-846, Method 8082

Am-241, Sb-125, Cs-134,
Cs-137, Co-60, H-3 (tritium),

Gamma spectroscopy

3 Rad“’l‘s’igtzcal Np-237, Pu-238, Pu-239, N/A Alpha spectroscopy
composttion Pu-240, Pu-241°, Sr-90, Tc-99, LsC
U-234, U-235, U-238
Chemical Covered by analyses specified

4 . See table in 40 CFR 268.40 NA above to address DS #1,
composition DS #2, and DS #3

3 Carbonate will be evaluated by inorganic carbon content results.

® Pu-241 concentrations to be calculated based on concentration of other isotopes of plutonium and americium.
GPC = gas proportional counting

LSC = liquid scintillation counting

N/A = not applicable

PID = photoionization detector
SVOC = semi-volatile organic compound
VOC = volatile organic compound
Because groundwater or soil s____plit  data are not avai from w PFP complex, there

are no data to support vadose zone or groundwater modeling. However, numerical groundwater
modeling may be conducted using data collected from the well (see Table 3-4). Numerical
evaluation of historical water levels, gradients, and discharges may be conducted.
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34 ANALYTICAL PERFORMANCE REQUIREMENTS

Tables 3-6a and 3-6b define the analytical performance requirements for the data needed to be
collected to resolve each of the DSs. These performance requirements include the PQL and the
precision and accuracy requirements for each of the COCs.

\

|

‘ DQO for Assessing ( 4 Concentrations in Vadose Zone/GW at PFP and Disposition of Waste Material

August 2001 3-17



















































BHI-01524
Step 3 — Identify Inputs to the Decision _ Rev. 0

DQO for Assessing CCl4 Concentrations in Vadose Zone/GW at PFP and Disposition of Waste Material
August 2001 3-34



















Step 4 — Define the ..oundaries of the Study

Table 4-5. Scale of Decision Making. (3 Pages)

BHI-01524
Rev. 0

: ; Temporal Boundary
DS Population of Geographic P Scale of Decision
# Interest Boundary Timeframe When to Collect Data
Maximum
Chemical concentration of
concentrations in N/A; does not 6 months s chemicals (pH, sulfide,
soil (drill cuttings) | apply to soil (time ?x‘;féfn}el;gt?et:ear:f:r\?ggs cyanide, and TCLP list
2b (pH,su de, cuttings that required to —40 CFR 261.24) in
. . . may be lost to atmosphere X . .
cyanide, and TCLP | are disposition durine samplin soil (drill cuttings) over
list — containerized waste) & Ping- 6 months following the
40 CFR 261.24) commencement of
drilling.
Maximum
concentration of
Chemical N/A; does not | 6 months i chemicals (toxicity
concentrations in apply to soil (time Avoid high temperature characteristics list —
P . extremes because VOCs .
2c | soil (dnll cuttings) | cuttings that required to mav be lost to atmosphere WAC 173-303-090) in
(WAC 173-303- are disposition dur)iln samplin P soil (drill cuttings) over
100[5]) containerized | waste) § Sampimng. 6 months following the
commencement of
drilling.
Maximum
concentration of
Chemical ] . .
concentrations in N/A; does pot 6 m onths Avoid high temperature c_her_mcals (persistent
. . . apply to soil (time list— WAC
soil (drill cuttings) . - extremes because VOCs .
2d (persi o cuttings that required to 173-303-090[6]) in soil
persistent list . . may be lost to atmosphere . .
WAC 173-303-090 | ¢ disposition durine samplin (drill cuttings) over
" T containerized | waste) £ Samping. 6 months following the
[6]) commencement of
drilline.
Maximum
. concentration of
Chemical . . N/A; does not | 6 months g chemicals MTCA
concentrations in apolv to soil ; Avoid high temperature Method B list — WAC
. . . pply to soi (time etho 1s
soil (drill cuttings) . . extremes because VOCs . . .
2e cuttings that required to 173-340) in soil (drill
(MTCA Method B . o may be lost to atmosphere .
list - WAC are disposition during samplin cuttings) over 6 months
1;3_3 40) containerized | waste) g ping. following the

commencement of
drilling.

August 2001
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Table 4-6. Practical Constraints on Data Collection.

The following are practical constraints that could be encountered during the drilling program:

¢ Borehole soil samplers may not obtain sufficient volumes of sample media if the sampled zone is 0.6 m (2 ft)
thick or less. Advancement of borehole casing may smear contamination down hole.

¢ Drilling operations may volatilize VOAs (including carbon tetrachloride) that are present. Thus, an
unrepresentative measurement may be obtained.

¢ The soils in the vadose zone may include cemented zones that could pose sampling challenges.

¢ Health and safety constraints may be imposed during characterization sampling to ensure that as low as
reasonable achievable issues are properly addressed when sampling radiologically contaminated soils.

¢ Laboratory constraints are expected when analyzing soil samples with high contaminant concentrations. Soil
samples in this category would be analyzed in an onsite laboratory. Impacts are expected in cost, degradation
of detection limits, and possible reduction in the analyte lists. If analytical turnaround times are extended, the
short holding times for certain nonradiological constituents may be exceeded. In addition, soil physical
property testing may not be possible in onsite laboratories.

¢ Extreme weather conditions could limit or shut down field screening operations.
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Table 5-1. Decision Statements. (2 Pages)

DS # Decision Statement
Determine if the material is a toxic dangerous waste and will be assigned a toxic dangerous waste code OR

2c . o ; .
if the material is not a toxic dangerous waste and will not be regulated as such.

2d Determine if the material is a persistent waste and will be assigned a persistent waste code OR if the
material is not a persistent waste and will not be regulated as such.

e Determine if the material is above MTCA Method B levels and must be disposed of as a MTCA waste, OR
if the material is not above the MTCA Method B levels and should not be disposed of as a MTCA waste.
Determine if the material is a PCB waste and will be regulated as a PCB waste OR if the material is not a

2f . =20
PCB waste and will be regulated as such.

Determine if the material does exceed the disposal facility’s waste acceptance criteria and disposal will be

3 negotiated with the regulators OR if the material does not exceed the disposal facility’s waste acceptance
criteria and waste will be disposed in an approved facility.

4 Determine if the material is land disposal restricted and requires treatment before disposal OR if the
material is not land disposal restricted and may be disposed in an onsite facility without treatment.
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Tal :5-2. Inpt  Needed to Develop Decision Rules. (12 Pages)
Statistical BHI-EE-10, MTCA
DS COCs Parameter of Scale of Procedure Method B Other Action Alternative Actions
# I Decision Making 8.0 (100 X GW) Levels
nterest :
(pCi/g) (mg/kg)
Problem #4
Radiologically contaminated:
Determine that the material is
radiologically contaminated
. and evaluate material for
Maximum treatment or disposal at the
concentration of ERDF or CWC.
radior 1 s (see
Table 1-& risotopes See See N diologicall
- i in soil (dri - ot radiologically
1 | See Table 3-6b Maximum of concern) in soil (drill Table 3-6b Table 3-6b See Table 3-6b

contaminated:

Determine that the material is
not radiologically
contaminated and evaluate
material for being returned to
the ground, or disposal at a
solid waste landfill, the

ERDF, or an offsite TSD unit.
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Statistical BHI-EE-10, | MTCA
DS COCs Parameter of Scale of Procedure Method B Other Action Alternative Actions
# Interest Decisi Making 8.0 (100 X GW) Levels
(pCi/g) (mg/kg)
Radiologically contaminated:
Determine that the material is
a characteristic hazardous
waste and evaluate for
Max treatment or disposal at the
conc n of ERDF or CWC.
chen 'H, sulfide,
cyan | TCLP list See See _ o
2b | See Table 3-6b Maximum —-40 31.24) in Table 3-6b Table 3-6b See Table 3-6b Mgl :
soil (drill cuttings) over | =22 " able > contaminated:
6 mon lowing the Determine that the material is
comm ent of not a characteristic hazardous
drilling. waste and evaluate for being

returned to the ground or
disposal at a solid waste
landfill, the ERDF, or an
offsite TSD unit.
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Table 5-3. Decision Rules. (5 Pages)

DS# | DR# |

Decision Rule

1

Not radiologic contami * d:

1. If the maximum concentration of radionuclides in drill cuttings (over 6 months following the
commencement of drilling) does not exceed the criteria for being released as
“nonradioactive” in accordance with BHI-EE-10, Procedure 8.0 and is not a dangerous, PCB,
or-asbestos waste, then evaluate for return to the ground or for disposal at a solid waste
landfill. Proceed to DS #2a.

2. If the maximum concentration of radionuclides in drill cuttings (over 6 months following the
commencement of drilling) does not exceed the criteria for being released as
“nonradioactive” in accordance with BHI-EE-10, Procedure 8.0 and is a dangerous, PCB, or
asbestos waste, then evaluate for disposal at the ERDF or an offsite TSD unit. Proceed to
DS #2a.

2a 2a

Radiologically contaminated:

1. If the maximum concentration shows drill cuttings are radiologically contaminated and are a
listed hazardous waste, then evaluate for treatment or disposal at the ERDF or CWC.
Proceed to DS #2b.

2. If the maximum concentration shows drill cuttings are radiologically contaminated and are
not a listed hazardous waste, then evaluate for treatment or disposal at the ERDF. Proceed to
DS #2b.

Not radiologically conta d:

1. If the maximum concentration shows drill cuttings are not radiologically contaminated and
are a listed hazardous waste, then evaluate for disposal at the ERDF or an offsite TSD unit.
Proceed to DS #2b.

2. If the maximum concentration shows drill cuttings are not radiologically contaminated and
are not a listed hazardous waste, then evaluate for return to the ground or for disposal at a
solid waste landfill. Proceed to DS #2b.

2b 2b

1. 11 urc waaunu voncenuation shows drill cuttings (over 6 months following the
commencement of drilling) are radiologically contaminated and chemical concentrations in
drill cuttings d cee¢ e criteria for being a characteristic hazardous waste, then treat the
material as a raaiologically contaminated characteristic hazardous waste and evaluate for
disposal at the ERDF or CWC. Proceed to DS #2c.

2. If the maximum concentration shows drill cuttings (over 6 months following the
commencement of drilling) are radiologically contaminated and chemical concentrations in
drill cuttings do not exceed the criteria for being a characteristic hazardous waste, then do not
treat the material as a characteristic hazardous waste and evaluate for disposal at the ERDF.
Proceed to DS #2c.
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Table 7-1. Potential Non-Statistical Screening Alternatives. (2 Pages)

DS# | Media Screening Potential ImPlementatlon Limitations Cost
Technoloov Designs
Problem #4
1. Not able to provide
1. Scanning soil cuttings isotope specific data or
) ‘th b gd held screenin reach detection limits 1. No additional
;1 tru ann;s Zs thev are g requirements specified cost because the
refm‘f“g Pt they in BHI-EE-10, RadCon group
boreh el Procedure 8.0 for will be onsite
Radiological orehore. returning soil to the scanning
1 Soil scanning 2. Performing downhole ground. continuously
surveys L(:%Séxtlgrusmg Nal 2. Not able to provide ilsl]i to medium
or. data for alpha or beta ’
3. Performing downhole emitting isotopes. 2. $3,000.
L"jfé‘t‘g using HPGe 3. Notable to provide | 3. $3,000.
or. data for alpha or beta
emitting isotopes.
2a | Soil
2b | Soil
: N/A;
2¢ | Soil requires
2d | Soil process
knowledge N/A N/A N/A
2e | Soil and/or
2f | Soil | sampling
data
3 Soil
4 Qail |

HPGe = high-purity germanium

N/A
Nal

not applicable
sodium iodide

7.1.2 Non-Statistical Sampling Method Alternatives

Table 7-2 identifies the various types of media that need to be sampled to resolve each DS and
alternative methods for collecting these samples. This table presents alternative implementation
designs for each sampling method and identifies any limitations that may be associated with each
sampling method and/or design. An estimated cost for the implementation of each sampling

design has also been provided for comparison purposes.
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Table 7-2. Potential Non-Statistical Sampling Method Alternatives. (6 Pages)

Media

Sampling
Method

Potential Implementation Designs

Limitations

Cost

Problem #4

1 Soil

Grab
sample

Split-
spoon
sampler

Vadose Zone: 0to 0.6 m (2 ft)
below surface gravel layer.

Collect one soil sample using grab
sample methods 0 to 0.6 m (2 ft)
below the surface gravel layer for
analysis of suspected near-surface
contaminants (i.e., asbestos, PCBs,
nesticides and herbicides).

None

$800

Vadose Zone: 0to 15.3 m (50 ft):

The soil cuttings from the top 15.3 m
(50 ft) of this well (medium-risk
interval) shall be scanned using both
hand-held radiological (e.g., Eberline
E-600 with SHP 380 AB probe) and
chemical (e.g., organic vapor
analyzer) field screening instruments
prior to being transferred into
containers (see Figure 7-1).

Collect one grab soil sample from 0 to
0.6 m (2 ft) below surface gravel layer
for analysis of suspected near-surface
contaminants (asbestos, PCBs,
pesticides, and herbicides). Collect
one soil sample using a split-spoon
carnler from 8.5 t0 9.3 m (28 to
_bgs
using meth ).
This sampling interval is
approximately 5.5 m (18 ft) below
the bottom of the 216-Z-9 waste
transfer pipeline, which is
approximately 3.1 m (10 ft) deep and
passes within 6.4 m (21 ft) of the
well location.

None

$1,770

(GEA, AEA,
LSC)
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Table 7-2. Potential Non-Statistical Sampling Method Alternatives. (6 Pages)

Media

Sampling
Method

Potential Implementation Designs

Limitations

Cost

These cuttings are expected to be free
from radiological contamination. If
elevated readings are detected, a
sample shall be collected (second
vadose zone sample) from the
interval showing the highest
contamination levels. If no elevated
readings are detected, soil cuttings
should be dispositioned based on the
results from the sample collected
from the 0 to 15.3-m (50-ft) interval.

Saturated Zone: All soil cuttings
from below the highest recorded
water table at 58 m (191 ft) bgs shall
be containerized (see Figure 7-1).
Collect one soil sample using a split-
spoon sampler from 1.5 to 2.3 m

(5 to 7.5 ft) below the current water
table for radiological analysis using
methods defined in Table 3-6b.

2a Soil

Split-
spoon
sampler

The same two split-spoon samples
collected for radiological
composition above (Problem #4,

DS #1) shall also be tested for
chemical composition using methods
defined in Table 3-6b. The results
from these analyses shall be used to
determine i”" " ° : " apply
to vadose zone soiis 1n aaaion to
saturated soils.

None

2b | Soil

Split-
spoon
sampler

The same two split-spoon samples
collected for radiological
composition above (Problem #4,

DS #1) shall also be tested for
chemical composition using methods
defined in Table 3-6b. The results
from these analyses shall be used to
determine if waste is a characteristic
hazardous waste.

None

$1,182

(VOCs and
SVOCs)

$750°

2c Soil

Split-
spoon
sampler

The same two split-spoon samples
collected for radiological
composition above (Problem #4,

DS #1) shall also be tested for
chemical composition using methods
defined in Table 3-6b. The results
from these analyses shall be used to
determine if waste is a toxic

dangerous waste.

None

N/A

Data
collected to
resolve

DS #2b shall
also be used
to resolve
DS #2c.
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