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WASTE SITE RECLASSIFICATION FORM

Date Submitted: _3/6/07 . Operable Unit (s) 10 0-BC-1 ' Control Number: 2004-006

Originator: _L. M. Dittmer

Waste Site Code: ‘ 100-B-14:2

Phone:  372-9664

- Type of Reclass1ﬁcatlon Action:

Closed Out [[] * Interim Closed Out E No Actxon[]
RCRA Postclosure [1  Rejected [ Consolidated []

This form documents agreement among parties listed authorizing classification of the subjebt unit as Closed Out, Interim Closed Out, No
Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit; if appropriate, for
Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste management units will occur ata
future date. -

Description of current waste site condition:

The 100-B-14:2 subsite encompasses the former sanitary sewer feeder lines associated with the 1607 B2 and 1607-B7 septic
systems. Feeder lines associated with the 185/190-B building have also been identified as the 100-B-14:8 subsite, and feeder
lines associated with the 1607-B7 septic system have also been identified as the 100-B-14:9 subsite. These two subsites have
been administratively cancelled to resolve the redundancy. The 100-B-14:2 subsite was evaluated by confirmatory sampling and
_determined to require remediation, except for feeder lines associated with the former 1704-B, 1707-BA, 1713-B, 1717-B, 1719-B,
and 1722-B facilities. Remedial actions and verification sampling at the remainder of the subsite have been performed in
accordance with remedial action objectives and goals established by the Interim Action Record of Decision for the 100-BC-1,
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-
CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency,
Region 10, Seattle, Washington. The selected action involved (1) evaluating the site using available process information and -
confirmatory sample data, (2) remediating portlons of the site, as necessary, (3) demonstrating through verification sampling that
cleanup goals have been met, and (4) proposing the site for reclassification as interim closed out.

Basis for reclassification:

Residual conditions at the feeder lings associated with the former 1704-B, 1707-BA, 1713-B, 1717-B, 1719-B, and 1722-B
facilities have been shown to meet the remedial action objectives specified in the Remaining Sites ROD. The remainder of the
subsite has been remediated to achieve the same remedial action objectives. The results of verification sampling demonstrated
that residual contaminant concentrations do not preclude any future uses (as bounded by the rural-residential scenario) and allow
for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep).- The results also showed that residual contaminant
concentrations are protective of groundwater and the Columbia River. This subsite does not have a deep zone; therefore, no
deep zone institutional controls are required. The basis for reclassification is described in detail in the Remaining Sites
Verification Package for the 1607-B2 Septic System and 100-B-14:2 Sanitary Sewer System (attached to Waste Site
Reclassification Form Control Number 2006- 055 for the 1607-B2 waste site).

Waste Site Controls: ' : .
Engineered Controls: Yes [] No X Institutional Controls: Yes [] No O&M requirements: Yes [[] No [X]
If any of the Waste Site Controls are checked Yes specify control requirements 1nc1udmg reference to the Record of Decision, TSD Closure
Letter, or other relevant documents.

K. D. Bazzell %‘7 Z ya 31349

{ DOE Federal Project Director (printed) - Signature Date
NA
Ecology Project Manager (printed) ' Slgnature Date

D. A. Faulk | { — D/ M / 9@’

R gw‘m - ate”

~BPA ProjectManager {printed) ==t s e 1 gnalue'"'
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REMAINING SITES VERIFICATION PACKAGE FOR THE
1607-B2 SEPTIC SYSTEM AND THE 100-B-14:2 SANITARY SEWER SYSTEM

EXECUTIVE SUMMARY

The 1607-B2 waste site was the primary septic system for 100-B facilities, formerly providing
service to the 105-B, 108-B, 115-B/C, 185/190-B, and various 1700-B-series buildings. The
100-B-14 waste site encompasses pre-reactor underground process and sanitary pipelines and
sewers, and has been divided into subsites for decision-making purposes based on functional use
and geographical location. This remaining sites verification package addresses the 1607-B2
septic system and the 100-B-14:2 subsite, which encompasses the sanitary sewer feeder lines that
formerly discharged to the 1607-B2 septic system, as well as the sanitary sewer formerly
discharging to the 1607-B7 septic system. The 1607-B7 septic system has been separately
remediated and closure documented (BHI 2003a). Portions of the 100-B-14:2 subsite were
previously given redundant subsite identification numbers as follows: 100-B-14:8 and
100-B-14:9. These designations have been cancelled to resolve the redundancy.

The sites (100-B-14:2 and 1607-B2) were evaluated during September/October 2003 and June
2005 using confirmatory sampling efforts to make a decision whether remedial action would be
required. Focused samples were collected from manholes, pipelines exposed by other remedial
activities, and underlying soils. Multiple chemical and radiological contaminants were detected
above action levels within the feeder pipelines, and remedial action was determined to be
necessary for all of the pipelines, except the feeder lines formerly associated with the 1704-B,
1707-BA, 1713-B, 1717-B, 1719-B, and 1722-B facilities (designated as area 3 of the
100-B-14:2 subsite).

Site remediation consisted of the removal of the sewer piping, septic tank, and drain field, as
well as adjacent, potentially-contaminated soils for disposal at the Environmental Restoration
Disposal Facility. Overburden material presumed to be below cleanup levels (BCL) was
stockpiled on site for use in backfill. ‘Remedial actions were performed so as to not preclude any
future uses (as bounded by the rural-residential scenario) and to allow unrestricted use of shallow
zone soils (i.e., surface to 4.6 m [15 ft] deep).

Following site remediation, verification sampling of BCL material and soil within the
remediation footprints was conducted from August 2005 to July 2006. The results indicated that
the waste removal action achieved compliance with the remedial action objectives for the

- 100-B-14:2 and 1607-B2 waste sites. A summary of the cleanup evaluation for the soil results
against the applicable criteria is presented in Table ES-1. The results of the verification
sampling are used to make reclassification decisions for the 100-B-14 and 1607-B2 waste sites in
accordance with the TPA-MP-14 (DOE-RL 1998) procedure.

In accordance with this evaluation, the verification sampling results support a reclassification of
these sites to interim closed out. The current site conditions achieve the remedial action
objectives and the corresponding remedial action goals established in the Remedial Design

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites ES-1
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Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b) and the Interim Action
Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). The results of
verification sampling show that residual contaminant concentrations do not preclude any future
uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow zone
soils (i.e., surface to 4.6 m [15 ft] deep). The results also demonstrate that residual contaminant
concentrations are protective of groundwater and the Columbia River. These sites do not have a
deep zone component; therefore, no deep zone institutional controls are required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison to
ecological risk screening levels has been made for the site contaminants of concern,
contaminants of potential concern, and other constituents. Ecological screening levels were
exceeded for arsenic, barium, boron, cadmium, chromium (total), copper, lead, mercury, nickel,
vanadium, zinc, 4,4’-DDD/DDE/DDT, dieldrin, pentachlorophenol, and polychlorinated
biphenyls. Exceedance of screening values does not necessarily indicate the existence of risk to
ecological receptors. The majority of the exceedances are for constituents confined to the
interior of residual pipelines within 100-B-14:2 (area 3). Concentrations of these constituents
were quantified below screening levels and/or background levels in soils at other areas of the
100-B-14:2/1607-B2 site. All exceedances at the 100-B-14:2 and 1607-B2 sites will be
evaluated in the context of additional lines of evidence for ecological effects following a baseline
risk assessment for the river corridor portion of the Hanford Site, which includes a more
complete quantitative ecological risk assessment. That baseline risk assessment will be used to
support the final closeout decision for the 100-B-14 and 1607-B2 waste sites.

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites ES-2



Attachment to Waste Site Reclassification Form 2006-055

Rev. 0

Table ES-1. Summary of Remedial Action Goals for the 1607-B2 and 100-B-14:2
Waste Sites. (2 Pages)

Regulatory
Requirement

Remedial Action Goals

Results

Remedial Action
Objectives
Attained?

Direct Exposure —
Radionuclides

Attain 15-mrem/yr dose rate above
background over 1,000 years.

Only cesium-137, tritium, and
strontium-90 were detected in closure
samples, at activities significantly
below the direct exposure dose-
equivalence lookup values.

Yes

Direct Exposure —
Nonradionuclides

Attain individual COC/COPC
RAGs.

Aroclor-1248 and dieldrin were
detected within the 100-B-14:2

(area 3) pipelines above direct
exposure RAGs. Based on site-
specific risk assessment for area 3,
residual concentrations of
aroclor-1248 and dieldrin satisfy the
RAO:s for direct exposure. Benzo(a)
pyrene and dibenzo(a,h)anthracene
were detected within the 100-B-14:2
(area 4) remediation footprint and
BCL stockpiles above direct exposure
RAGs. Residual PAH concentrations
within area 4 were determined to be
the result of asphalt cross-
contamination. Asphalt that has been
used for structural and construction
purposes is excluded from
consideration as a dangerous waste, is
listed as an inert solid waste, and does
not present a significant health risk for
this waste site. All other COCs/
COPCs were not quantified above
direct exposure RAGs in all areas.

Yes

Risk Requirements —
Nonradionuclides

Attain a hazard quotient of <1 for
all individual noncarcinogens.

All individual hazard quotients are less
than 1.

Attain a cumulative hazard
quotient of <1 for noncarcinogens.

The cumulative hazard quotient for
each area is less than 1.

Attain an excess cancer risk of
<1 x 10° for individual
carcinogens.

All individual excess cancer risk
values are less than 1 x 10°®.

Attain a cumulative excess cancer

risk of <1 x 10 for carcinogens.

The total excess cancer risk value for

each area is less than 1 x 107,

Yes

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites
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Table ES-1. Summary of Remedial Aptidn Goals for the 1607-B2 and 100-B-14:2
Waste Sites. (2 Pages)

Regulatory

Results

Remedial Action

Requirement Remedial Action Goals Objectives
q Attained?
Groundwater/River | Attain single-COPC groundwater |{Only cesium-137, tritium, and
Protection — and river protection RAGs. strontium-90 were detected in closure
Radionuclides Attain national primary drinking }s)arlnplesﬁ a; aclt(lvmes1 mgnflﬁcantly .

water standards:® 4 mrem/yr ; ow L (ei ookup ‘(]ia tllleSC olr prg@ectmn

o

(beta/gamma) dose rate to target OR‘ groundwater and the Columbia

receptor/organs. 1ver. Yes

Meet drinking water standards for | No alpha-emitting radionuclides were

alpha emitters: the most stringent |detected in verification samples.

of 15 pCi/L MCL or 1/25th of the

derived concentration guides from

DOE Order 5400.5.° }

Meet total uranium standard of Uranium was not identified as a site N/A

30 pg/L (21.2 pCi/L).° COC/COPC.
Groundwater/River | Attain individual nonradionuclide |Residual concentrations of multiple
Protection — groundwater and river cleanup organic and inorganic contaminants
Nonradionuclides requirements. are above soil RAGs for groundwater

and/or river protection. However,
these contaminants are not predicted Yes

to reach groundwater (and, therefore,
the Columbia River) within

1,000 years. Therefore, the residual
concentrations achieve the RAOs for
groundwater and river protection.

3 “National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141).
® Radiation Protection of the Public and the Environment (DOE Order 5400.5).

Based on the isotopic distribution of uranium in the 100 Areas, the 30 ug/L MCL corresponds to 21.2 pCi/L. Concentration-to-

activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level
for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

BCL
COC

= below cleanup levels
= contaminant of concern

COPC = contaminant of potential concern

= maximum contaminant level

= polycyclic aromatic hydrocarbon

MCL

N/A  =not applicable

PAH

RAG =remedial action goal
RAO

= remedial action objective

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites
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REMAINING SITES VERIFICATION PACKAGE FOR THE ,
1607-B2 SEPTIC SYSTEM AND THE 100-B-14:2 SANITARY SEWER SYSTEM

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 1607-B2 and 100-B-14:2 waste sites meet the objectives for
interim closure as established in the Remedial Design Report/Remedial Action Work Plan for the
100 Area (RDR/RAWP) (DOE-RL 2005b) and the Interim Action Record of Decision for the
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, _
100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton
County, Washington (Remaining Sites ROD) (EPA 1999). Portions of the pipelines within the
100-B-14:2 subsite have also been identified as the 100-B-14:8 and 100-B-14:9 subsites; the
latter two subsite designations have been administratively cancelled to resolve the redundancy.
The results of verification sampling show that residual contaminant concentrations do not
preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted
use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep). The results also demonstrate that
residual contaminant concentrations are protective of groundwater and the Columbia River. This
site does not have a deep zone component; therefore, no deep zone institutional controls are
required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison to
ecological risk screening levels has been made for the site contaminants of concern (COCs),
contaminants of potential concern (COPCs), and other constituents. Ecological screening levels
were exceeded for arsenic, barium, boron, cadmium, chromium (total), copper, lead, mercury,
nickel, vanadium, zinc, 4,4’-DDD/DDE/DDT, dieldrin, pentachlorophenol, and polychlorinated
biphenyls. Exceedance of screening values does not necessarily indicate the existence of risk to
ecological receptors. The majority of the exceedances are for constituents confined to the
residual pipelines within 100-B-14:2 (area 3). Concentrations of these constituents were
quantified below screening levels and/or background levels in soils at other areas of the 100-B-
14:2/1607-B2 site. All exceedances at the 100-B-14:2 and 1607-B2 sites will be evaluated in the
context of additional lines of evidence for ecological effects following a baseline risk assessment
for the river corridor portion of the Hanford Site, which includes a more complete quantitative
ecological risk assessment. That baseline risk assessment will be used to support the final
closeout decision for the 100-B-14 and 1607-B2 waste sites.

GENERAL SITE INFORMATION AND BACKGROUND

The 1607-B2 and 100-B-14:2 waste sites encompass the vitrified clay sanitary sewers, septic
tank, and drain field that formerly serviced the 105-B Reactor Building, the 185/190-B
Pumphouse, the 108-B Chemical Pumphouse and Tritium Separation Facility, the 115-B/C Gas
Recirculation Facility, and miscellaneous 1700-series support buildings. The 100-B-14:2 subsite
is also inclusive of the sanitary sewer collection line for the 1607-B7 septic system, formerly
servicing the 183-B Filter Plant Pumphouse.

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites 1
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According to the Waste Information Data System (WIDS) (WCH 2006¢), the 1607-B2 septic
system included a large-capacity (59,620 L [15,750 gal]) septic tank and drain field located north
of the 105-B Reactor Building. The system was initially designed to support waste loading from
450 users at a rate of 133 L (35 gal) per capita per day with a 24-hour cell retention time. The
1607-B2 waste site has been administratively divided into two subsites for the purposes of
verification sampling: the drain field is designated as the 1607-B2:1 subsite, and the collection
main, septic tank, and discharge line to the drain field are collectively designated as the
1607-B2:2 subsite. Both of these subsites are addressed within this remaining sites verification
package.

The 100-B-14 waste site, in its entirety, encompasses the underground process pipelines and
process and sanitary sewers associated with the 100-B Area pre-reactor cooling water treatment
facilities. For confirmatory sampling efforts, the 100-B-14 site was administratively divided into
seven subsites for decision-making purposes based on the use of the pipelines (e.g., sanitary
versus process sewers), expected sources of contamination, potential differing remedial action
determinations, and geographical location. Two additional subsites were, subsequently, created
to encompass pipelines thought to have been excluded from the initial delineation, but which had
actually been included within the 100-B-14:2 subsite; these subsites were administratively
cancelled to resolve the redundancy. The nine subsites, including those cancelled, are as
follows:

e 100-B-14:1 Main process sewer collection pipeline

e 100-B-14:2 Sanitary sewer pipelines

e 100-B-14:3 West process sewer feeder lines (182-B and 183-B)
e 100-B-14:4 190-B/105-B cooling water tunnel pipelines

e 100-B-14:5 Sodium dichromate and sodium silicate pipelines

e 100-B-14:6 184-B Powerhouse pipelines

e 100-B-14:7 185-B/190-B sump and process sewer pipelines

e 100-B-14:8 190-B sanitary sewer pipelines (cancelled)

e 100-B-14:9 1607-B7 sanitary sewer pipelines (cancelled).

The 100-B-14:2 subsite was further divided into five service areas based on the facilities
serviced, as follows:

e 100-B-14:2 (area 1) 108-B and 1703-B sanitary sewer pipelines, including sanitary
sewer pipelines discovered during previous remedial activites
(100-B-21 waste site, pipelines DS-100BC-012 and
DS-100BC-034)

e 100-B-14:2 (area 2) 1607-B7 sanitary sewer pipelines (variously identified as the
100-B-14:9 subsite)

e 100-B-14:2 (area 3) Miscellaneous 1700-series buildings sanitary sewer pipelines

e 100-B-14:2 (area 4) 190-B Pumphouse sanitary sewer pipelines (variously identified as
the 100-B-14:8 subsite)

o 100-B-14:2 (area 5) 115-B/C Gas Recirculation Facility sanitary sewer pipelines.

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites 2
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This remaining sites verification package addresses only the sanitary sewers included within the
100-B-14:2 subsite and the 1607-B2 septic system.

Administrative boundaries for the 1607-B2 and 100-B-14:2 waste sites are shown in Figure 1.

CONFIRMATORY EVALUATION AND SAMPLING ACTIVITIES

The 100-B-14:2 subsite was evaluated during September and October 2003 using confirmatory
sampling efforts to make a decision whether remedial action would be required at the subsite,
with the exception of areas 1 and 3. Sanitary sewer pipelines associated with area 1 were
partially removed during the remediation of the underlying 100-B-8 cooling water effluent
pipelines (BHI 2004b), and field radiological surveys of exposed portions of the remaining
pipelines detected sufficient radiological activity to warrant remedial action without further
investigation. Evaluation of area 3 was deferred until June 2005 due to the presence of office
trailers associated with 100-B/C Area remediation activities.

Based on the results of confirmatory sampling and previous investigations, it was decided that
remedial action was necessary at areas 1, 2, 4, and 5 (BHI 2003c and Feist 2004) and that no
further action was required at area 3. A decision was also made that remediation was necessary
at the 1607-B2 waste site without further investigation based on the confirmatory sampling
results for the influent feeder pipelines. '

The following subsections provide additional discussion of the information used to develop the
confirmatory sampling design. The results of confirmatory sampling are also summarized to
provide support for the no action determination for area 3 and development of the remedial
action strategies and verification sample designs for the remaining pipelines.

Contaminants of Potential Concern for Confirmatory Sampling

The COPCs for confirmatory sampling at the 100-B-14:2 subsite were identified based on
existing analytical data and process knowledge of the facilities serviced by the sewer system.
The COPC list included metals, polychlorinated biphenyls (PCBs), semivolatile organic
compounds (SVOCs), hexavalent chromium, and chlorinated pesticides. Additionally, tritium
was identified as a COPC for area 1, because those pipelines formerly provided service to the
108-B Tritium Separation Facility; and tritium and carbon-14 were identified as COPCs for

area 5, because those pipelines formerly provided service to the 115-B Gas Recirculation Facility
(BHI 2003c).

Confirmatory Sample Design
Historical information, site construction drawings, process knowledge, and site visit observations

were used to develop a confirmatory sampling design with focused sampling in consideration of
access and the likely worst case for potential residual contamination, as described below.

Remaining Sites Verification Package for the 1607-B2 and 100-B-14.:2 Waste Sites 3
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Figure 1. Location of the 1607-B2 and 100-B-14:2 Waste Sites.
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100-B-14:2 (Area 2), 1607-B7 Sanitary Sewer Pipeline

The confirmatory sample design for the 1607-B7 sanitary sewer pipelines identified two
manholes (Al and A2) and the exposed end of the piping at the boundary of the 1607-B7 septic
system remediation footprint (A3/A4) as sampling locations. No accessible sediment was
identified at location Al, and an alternate location approximately 50 m (160 ft) south was
selected. The remaining samples were collected at the locations identified in the sample design.
Sampling locations are shown in Figure 2; a summary of the samples collected and laboratory
analyses performed is provided in Table 1. ’

100-B-14:2 (Area 3), Miscellaneous 1700-Series Buildings Sanitary Sewer Pipelines

Confirmatory sampling for area 3 of the 100-B-14:2 subsite consisted of one sample of pipe
sediment collected directly upstream (west) of the former discharge to the 1607-B2:2 pipeline
(B1), and one sample from underlying soil at that location (B2). Sampling locations are shown
in Figure 2; a summary of the samples collected and laboratory analyses performed is provided
in Table 1.

100-B-14:2 (Area 4), 190-B Pumphouse Sanitary Sewer Pipelines

Confirmatory sampling for the 190-B Pumphouse sanitary sewers consisted of samples of sewer
contents and underlying soils at two manholes (A9/A10 and A11/A12). Sampling locations are
shown in Figure 2; a summary of the samples collected and laboratory analyses performed is
provided in Table 1.

100-B-14:2 (Area 5), 115-B/C Gas Recirculation Facility Sanitary Sewer Pipelines

The confirmatory sample design for the 115-B/C Gas Recirculation Facility sanitary sewer
pipelines called for collection of samples from sewer contents and underlying soils at a manhole
(A13/A14) and at a pipeline location exposed by remediation of the underlying 100-B-8:1
pipeline (A15/A16). A sample was collected from within the manhole, but soils underlying the
pipeline were sampled approximately 13.5 m (44 ft) west of the manhole due to access
considerations. The exposed section of pipeline identified by the sampling design was
inaccessible; therefore, samples were collected at the exposed pipeline at the opposite side of the
100-B-8:1 pipeline excavation (approximately 50 m [164 ft] north of the planned location.
Sampling locations are shown in Figure 2; a summary of the samples collected and laboratory
analyses performed is provided in Table 1.

Remaining Sites Verification Package for the 1607-B2 and 100-B-14.2 Waste Sites | 5
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Figure 2. Confirmatory Sampling Locations at the 100-B-14:2 Subsite.
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Table 1. Confirmatory Sample Summary for the 100-B-14:2 Subsite. (3 Pages)
' . Depth
Sample . Sample Coordinate : .
Location Sample Media Number Locations (Fleldbzsst;mate, Sample Analyses
100-B-14:2 Area 2
ICP metals, mercury, PCB,
Al Sediment in JooyYe63 N 144551.1 pesticide, SVOA, GEA, gross
(alternate?) manhole Ese4ss74 | >*mEM | alpha, and gross beta
Jooye7 Hexavalent chromium
) ICP metals, mercury, PCB,
Sediment and J00Y64 N 144699.0 pesticide, SVOA, GEA, gross
A2 debris in E 564887 1 24m (81t alpha, and gross beta
manhole , .
JOOY68 Hexavalent chromium
ICP metals, mercury, PCB,
) ‘ JOOY65 N 144699.2 . pesticide, SVOA, GEA, gross
A3 Pipe debris E 5648557 24 m 8 ft) alpha, and gross beta
JOOY 69 ‘ Hexavalent chromium
ICP metals, mercury,
Soil underlying N 144699.2 hexavalent chromium, PCB,
Ad pipeline JOOYT0 | g 5648557 24m @10 | ticide, SVOA, GEA, gross
’ alpha, and gross beta
) ICP metals, mercury,
Duplicate of Soil underlying N 144699.2 : hexavalent chromium, PCB,
J00Y70 pipeline JOOY7L 1 5648557 24m @10 | o sicide, SVOA, GEA, gross
alpha, and gross beta
Baui ‘ ICP metals, mercury,
qgipnfn Silica sand JOOY72 N/A N/A hexavalent chromium, PCB,
an ' pesticide, and SVOA
100-B-14:2 Area
ICP metals, mercury, PCB,
pesticide, herbicide, SVOA,
) ] GEA, gross alpha, gross beta,
B1 Sedimentin | JO37M8 | N'144739.8 34m(1f) | ICP metals (TCLP), mercury
plpelme E 565255.4 (TCLP), PCB (TCLP), and
SVOA (TCLP)
JO37T™M7 Hexavalent chromium
ICP metals, mercury,
hexavalent chromium, PCB,
. . esticide, herbicide, SVOA
Soil underlying N 144739.8 P ’ ’ ’
B2 pipeline JO37M6 E 565255 4 3.7m (12 ft) GEA, gross alpha, gross beta,

ICP metals (TCLP), mercury
(TCLP), PCB (TCLP), and
SVOA (TCLP)
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Table 1. Confirmatory Sample Summary for the 100-B-14:2 Subsite. (3 Pages)

Sample Sample Media | S2mple | Coordinate (Fielgzgtt::nate Sample Analys
Location ample Mledl Number Locations bes) ’ P yses
100-B-14:2 Area 4
) ICP metals, mercury, PCB,
Sedxmgnt‘ and JOOY74 N 565108.3 pesticide, SVOA, GEA, gross
A9 debris in E 144595.9 Not recorded alpha, and gross beta
manhole :
JOOY76 Hexavalent chromium
T00YV2 ](D}e]i;lﬁ, gross alpha, and gross
Soil underlying N 565108.3 .
AlD manhole E 1445059 | Notrecorded | ICP metals, mercury,
JOOYV6 hexavalent chromium, and
SVOA
. ICP metals, mercury, PCB,
Sed1m?nt‘ and J00Y75 N 565186.0 pesticide, SVOA, GEA, gross
All debris in E 144596.2 Not recorded alpha, and gross beta
manhole
JOOY77 Hexavalent chromium
J00YV1 bGeEt;A, gross alpha, and gross
Soil underlying N 565186.0
Al2 manhole E 1445962 | Netrecorded ) ICP metals, mercury,
JOOYV5S hexavalent chromium, and
SVOA
Duplicate of Se(cjlillx)le.nt'ﬁnd J00YV3 N 565108.3 Not ded GEA, gross alpha, and gross
JOOYV2 ebns 1 E 144595.9 otrecorded | peta
manhole
. Sediment and ICP metals, mercury,
Duplicate of debris in JOOY V7 N 565108.3 Not recorded hexavalent chromium, and
JOOYV6 E 144595.9
manhole SVOA
Eaui ¢ ICP metals, mercury,
quipmen Silica sand JOOYVS N/A N/A hexavalent chromium, and
blank
SVOA
100-B-14:2 Area 5
PCB, pesticide, SVOA, ICP
metals (TCLP), mercury
Sediment in JooY79 N 144574.8 (TCLP), GEA, gross alpha,
Al3 manhole E 565361.0 3.7m (1219 gross beta, tritium, and
' carbon-14
JooY81 Hexavalent chromium
ICP metals, mercury,
T . hexavalent chromium, PCB
Soil underlying N 144574.8 .. ’ ’
Al4 pipeline JOOY83 E 565347 3 3.7m (12 ft) pesticide, SVOA, GEA, gross

alpha, gross beta, tritium, and
carbon-14

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites 8
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Table 1. Confirmatory Sample Summary for the 100-B-14:2 Subsite. (3 Pages)
. Depth
Sample . Sample Coordinate . .

Location Sample Media Number Locations (Fleldbegsst;mate, Sample Analyses
PCB, pesticide, SVOA, ICP
metals (TCLP), mercury

Al5 . . JO0Y30 N 144528.7 (TCLP), GEA, gross alpha,
(alternate”) Pipe debris E 565361.6 37m (210 | gross beta, tritium, and
carbon-14
JOOYS82 Hexavalent chromium
ICP metals, mercury,
hexavalent chromium, PCB,
Al6 Soil underlying N 144528.7 pesticide, SVOA, GEA, gross
(alternate®) pipeline 100Y84 E 565361.6 3.7m (12 ft) alpha, gross beta, tritium,
: carbon-14, and total beta
radiostrontium
ICP metals, mercury,
hexavalent chromium, PCB,
Duplicate of Soil underlying N 144528.7 pesticide, SVOA, GEA, gross
J00YS4 pipeline T00Y85 | & 5653616 3Tm 210\ oha, eross beta, tritium,
carbon-14, and total beta
radiostrontium
Bauipment ICP metals, mercury, PCB,
qblgnk Silica sand JOOYF5 N/A N/A pesticide, herbicide and

SVOA

Sources: Remaining Sites Field Sampling, Logbook EL-1578-1 (BHI 2003b) and 100BC Remaining Pipeline and Sewers Sampling
and Field Services, Logbook EL-1585-2 (BHI 2005b)

? No sample material was present at the planned location; alternate location sampled

® Planned location was inaccessible; alternate location sampled.

bgs  =below ground surface

GEA = gamma energy analysis

ICP = inductively coupled plasma

N/A  =not applicable

PCB = polychlorinated biphenyl

SVOA = semivolatile organic analysis

TCLP = toxicity characteristic leaching procedure

Confirmatory Sample Results

Confirmatory samples were analyzed using analytical methods approved by the U.S. Environmental
Protection Agency (EPA) (DOE-RL 2005a), and the results were compared to the cleanup criteria
specified in the RDR/RAWP (DOE-RL 2005b). The laboratory results were stored in the
Environmental Restoration (ENRE) project-specific database prior to being provided to the
Hanford Environmental Informatlon System (HEIS) and are provided in Appendix A as well as
summarized below.

100-B-14:2 (Area 2), 1607-B7 Sanitary Sewer Pipeline

Aroclor-1254 was detected in the sample of manhole sediments at a concentration (49 mg/kg)
exceeding the direct exposure remedial action goal (RAG). Based on this exceedance, it was

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites 9
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determined that remedial action was necessary at the site (Feist 2004), with aroclor-1254 retained
as a COC. Multiple metals (including hexavalent chromium), polycyclic aromatic hydrocarbons
(PAHS), and chlorinated pesticides were also detected above RAGs in the sample of manhole
sediments and retained as site COCs/COPCs.

100-B-14:2 (Area 3), Miscellaneous 1700-Series Buildings Sanitary Sewer Pipelines

A comparison of the maximum concentrations of detected analytes in area 3 of the 100-B-14:2
subsite and the site RAGs is summarized in Table 2 (due to the large number of comparison
tables in this document, all comparison table footnotes are provided at the end of the document
body to reduce redundancy). Contaminants that were not detected by laboratory analysis are
excluded from Table 2. Potassium-40, radium-226, radium-228, thorium-228, and thorium-232
were detected in samples but are not considered in Table 2 because these isotopes are not related
to the operational history of the site and were all detected at levels below statistical background
activities. (Based on an assumption of secular equilibrium, the background activities for radium-
228 and thorium-228 are equal to the statistical background activity of 1.32 pCi/g for
thorium-232 [DOE-RL 1996]). Calculated cleanup levels are not presented in the Cleanup
Levels and Risk Calculations (CLARC) Database (Ecology 2005) under WAC 173-340-740(3)
for aluminum, calcium, iron, magnesium, phosphate, potassium, silicon, sodium, and zirconium
(results for total phosphorus are attributed to phosphorus in phosphate). These analytes are also
essential nutrients and can be eliminated from evaluation as human health concerns per EPA
guidance (EPA 1989). Therefore, these constituents are not considered COPCs. The laboratory-
reported confirmatory data results for all constituents are provided in Appendix A (Table A-2).

Residual concentrations of aroclor-1248 and dieldrin were detected slightly above their
respective direct exposure RAGs in the pipe sediment sample. However, because of the small
footprint of the 100-B-14:2 (area 3) pipelines, site-specific risk assessments were performed
using Hanford Site Risk Assessment Methodology (DOE-RL 1995), incorporating area and
occupancy correction factors used in RESRAD software (ANL 2005). Based on these
assessments (Appendix B), residual concentrations of aroclor-1248 and dieldrin individually
pose excess carcinogenic risks less than 1 x 10, and thus satisfy RAOs. All other site COPCs
were detected below direct exposure RAGs.

Protection of Groundwater and/or the Columbia River

A contaminant depth/soil-partitioning coefficient (K4) value model has been developed to predict
if the concentrations of contaminants in soil that exceed cleanup levels for groundwater or river
protection are protective of groundwater and the river at a site. The 100 Area Analogous Sites
RESRAD Calculations calculation brief (included in this RSVP as Appendix D) predicts whether
or not contaminants in 100 Area soils are expected to migrate to groundwater within a 1,000 year
time frame based on their K4 value and the vertical distance to groundwater. The contaminant
depth/K4 value model assumes that uncontaminated soil exists in the vadose zone between the
bottom of the waste site and groundwater. The assumption of an uncontaminated zone beneath
the waste site is reasonable based on analogous site data that includes test pits and boreholes
completed at several operable units in the 100 Area, including the 100-B/C Area. The test pit
and/or borehole data show that contaminant concentrations that are below direct exposure

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites 10
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Table 2. Comparison of Maximum Detected Contaminant Concentrations to Action Levels for the 100-B-14:2 (Area 3)

Confirmatory Sampling Event.” (3 Pages).

Generic Site Lookup Values® (pCi/g)

Does the

$211S 2ISOM Z [ -F-00 PUP Zg-£09] 241 10f 28vyon g uonvolfila A 2315 SUIUIDUDY

Pipe Underlying Does the Pipe | Does the Pipe Underlying
Sediment SOll. Shallow | Groundwater River Sediment Sediment Soil Result
CorC Analytical | Analytical Zone Protection Protection | Result Exceed | Result Pass Exceed
Result Result Look Site-Specifi xcee
, Lookup - Lookup Lookup 00Kup ite-Speciiic Lookup
(pCi/g) (pCi/g) Value® Value Value Values? Modeling? Values?
Cesium-137 0.177 ND 6.2 1,465° 1,465° No - --
i i Remedial Action Goals® (mg/k Pi
S g,lp ; Undggg ne e .c — ( g g Does the Pipe DoSesdt.he thpe Does the
ediment a Soil Cleanup | Soil Cleanup Sediment edimen Underlying
COoPC Analytical | Analytical | pireet | Levelfor | Levelfor | ResultExceed | ~SUEP3S | goi Result
Result Result Exposure | Groundwater River RAGs? Site-Specific | o i RAGs?
(mg/kg) (mg/kg) Protection Protection Modeling?
Arsenic 7.7 4.1 (<BG) 20 20 20 No - No
Barium 998 73.1 (<BG) 5,600° 132¢f 2248 Yes Yes" No
Beryllium 0.81(<BG) | 0.58(<BG) 104 1.51°F 1.51° No - No
Boron! 4.4 3.0 16,000 320 K No - No
Cadmium! 1.5 0.24 (<BG) 13.9 0.81f 0.81f Yes Yes" No
Chromium (total) 67.8 9.4 (<BG) 80,000° 18.5° 18.5F Yes Yes No
Chromium (hexavalent) 0.25 ND 2.1 4.8™ 2 No -- --
Cobalt 5.3 (<BG) 7.9 (<BG) 1,600 32 K No - No
Copper 102 16.5 (<BG) 2,960 59.2 22.0f Yes Yes No
Lead 279 8.9 (<BG) 353 10.2f 10.2f Yes Yes No
Lithium 6.1 (<BG) 6.4 (<BG) 1,600 33.5° K No - No
Manganese 166 (<BG) | 347 (<BG) 11,200 512° 512 No - No
Mercury 7.2 0.04 (<BG) 24 0.33f 0.33f Yes Yes" No
Molybdenum’ 1.7 ND 400 8 -k No - -
Nickel 34.0 12.5 (<BG) 1,600 19.1f 27.4 Yes Yes" No
Silver 2.8 ND 400 8 0.73f Yes Yes® -
Strontium! 40.4 342 48,000 960 _ No - No
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Table 2. Comparison of Maximum Detected Contaminant Concentrations to Action Levels for the 100-B-14:2 (Area 3)

Confirmatory Sampling Event.” (3 Pages)

q Pipe Underlying Remedial Action Goals® (mg/kg) Does the Pipe Does the Pipe Does the
edxmc.ent Soﬂ. Soil Cleanup | Soil Cleanup Sediment Sediment Underlying
COPC Analytical | Analytical | pirect | Levelfor | Levelfor | Result Exceed | ~oUltPass | goy pegue
‘ Result Result Exposure | Groundwater River RAGs? Site-Specific | o 1 RAGs?
(mg/kg) (mg/kg) Protection Protection Modeling?

Tin! 135 ND 48,000 960 = No - —
Titanium 1,080 (<BG) | 1,450 (<BG) | 320,000 6,400" K No - No
Vanadium 40.9 (<BG) | 47.8 (<BG) 560 85.1f K No - No
Zinc 223 50.8 (<BG) 24,000 480 67.8" Yes Yes" No
Aroclor-1248 1.1 ND 0.5 0.017° 0.017° Yes Yes™? --
Aroclor-1260 0.28 ND 0.5 0.017° 0.017° Yes Yes" -
beta-BHC 0.0040 ND 0.556 0.00486 0.00554 No - --
4,4’-DDD 0.023 ND 4.17 0.0365 0.005° Yes Yes" --
4,4’-DDE 0.037 ND 2.94 0.0257 0.005° Yes Yes" -
4,4’-DDT 0.031 ND 2.94 0.0257 0.005° Yes Yes® -
Dieldrin 0.084 ND 0.0625 0.003° 0.003° Yes . Yes™? -
Endosulfan I 0.0046 ND 480 9.6 0.186 No - -
Endosulfan sulfate 0.0036 ND 480 9.6 0.186 No -- --
Endrin aldehyde 0.011 ND 24 0.2 0.039 No - -
gamma-Chlordane 0.022 ND 2.86% 0.0251 0.0165° Yes Yes" -
Methoxychlor 0.032 ND 400 4 1.67 No -- -
Benzo(a)anthracene 0.21 ND 1.37" 0.33° 0.33° No - -
Benzo(a)pyrene 0.18 ND 0.33° 0.33° 0.33° No - -
Benzo(b)fluoranthene 0.18 ND 1.37° 0.33° 0.33° No - -
Benzo(g,h,i)perylene’ 0.13 ND 2,400 48 192 No - -
Benzo(k)fluoranthene 0.18 ND 13.7° 0.33° 0.33° No -- --
bis(2-Ethylhexyl)phthalate 1.1 0.30 71.4 0.625 0.36 Yes Yes® No
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Table 2. Comparlson of Maximum Detected Contaminant Concentratlons to Action Levels for the 100-B-14:2 (Area 3)

Confirmatory Sampling Event.” (3 Pages)

i Underlyi Remedial Action Goals® (mg/k ’ :
Seclijil;eent " Se;‘ilymg (mg/ke) Does the Pipe Doszsdtil:seiltp ¢ Does the
COPC Analytical | Analytical Soil Cleanup | Soil Cleanup | Sediment Result Pass Underlying
Result Result Direct Level for Level for Result Exceed Site-Specific Soil Result
Exposure | Groundwater River RAGs? o Exceed RAGs?
(mg/ke) (mg/kg) Protection Protection Modeling?

Butylbenzylphthalate 0.42 ND 16,000 320 250 No -- --
Chrysene 0.24 ND 137" 1.2" 0.33° No - -
Di-n-butylphthalate 21 ND 8,000 160 540 No - -
Fluoranthene 0.38 ND 3,200 64 18 No - -
Indeno(1,2,3-cd)pyrene 0.12 ND 1.37 0.33° 0.33° No -- -
Phenanthrene® 0.19 ND 24,000 240 1,920 No - -
Pyrene 0.37 ND 2,400 48 192 No -- -

* All Table 2 notes and acronyms are provided at the end of the document body.
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cleanup levels decrease to background concentrations within less than 3 m (10 ft) below the
elevation at which the contamination occurs. For the 100-B/C Area, references BHI 1999,
DOE-RL 1992, and DOE-RL 1994 discuss the thickness of the uncontaminated vadose zone
beneath remediated waste sites.

To apply the contaminant depth/Ky value model, the thickness of the vadose zone beneath a
remediated waste site must be at least 3 m (10 ft), per the penultimate sentence in the previous
paragraph. Table 3a shows the minimum Ky values from Appendix D at which contaminants are
not predicted to migrate to groundwater within 1,000 years at uncontaminated vadose zone
thicknesses from 0 m to 25 m. Table 3b shows the K4 values of contaminants in this RSVP that
present groundwater protection concerns.

Table 3a. Minimum Contaminant Ky Table 3b. K4 Values for Selected

Values Protective of Groundwater. Contaminants.
Uncontaminated Zone | K, Value Protective Contaminant
Thickness of Groundwater Contaminant K4 Value
(m) (mL/g) (mL/g)
0 80 Barium 25
2 40 Cadmium . 30
2 27 Chromium, Total 200
3 20 , Copper 22
4 16 Lead 30
5 14 Manganese 50
6 12 Mercury 30
7 10 Nickel 30
8 9 Silver 90
9 8 Zinc 30
10 8 Aldrin 48.7
11 7 Aroclor-1248 439
12 7 Aroclor-1254 75.6
16 6 Aroclor-1260 530
18 6 BEHP 110
20 4 DDD, 4,4’- 45.8
22 4 DDE, 4,4’- : 86.4
25 3 DDT, 4,4’- 678
K = Distribution coefficient Dieldrin ’ 25.6
Endrin aldehyde 10.8
Gamma-chlordane 51.3

BEHP = bis(2-ethylhexyl)phthalate

Barium, cadmium, chromium (total), copper, lead, mercury, nickel, silver, zinc, aroclor-1248,
aroclor-1260, bis(2-ethylhexyl)phthalate, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endrin
aldehyde, and gamma-chlordane were detected above soil RAGs for protection of groundwater
and/or the Columbia River in the pipe sediment sample. Based on the analytical results for the
underlying soil sample, elevated concentrations of these COPCs are confined to the pipeline.
Further, based on the contaminant depth/Ky value model discussed above and the Kq4 values for
these constituents (the lowest of which is 10.8 mL/g for endrin aldehyde), none are expected to
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migrate further than 7 m (23 ft) vertically in 1,000 years. The vadose zone underlying the
100-B-14:2 (area 3) pipelines is approximately 18-m (59-ft)-thick; therefore, residual
concentrations of these constituents are protective of groundwater. The only pathway for
contamination to reach the Columbia River is via groundwater migration, so these contaminant
concentrations are also protective of river water.

Nonradionuclide risk requirements include an individual hazard quotient of <1.0, a cumulative
hazard quotient of <1.0, an individual contarmnant carcinogenic risk of <1 x 107, 3 and a
cumulative carcinogenic risk of <1 x 10”°. For area 3 of the 100-B-14:2 subsite, these risk values
were not calculated for constituents that were either not detected or were detected at
concentrations below Hanford Site or Washington State background values. All individual
hazard quotlents were less than 1.0, and all individual excess carcinogenic risk values were less
than 1 x 10 (Appendix B). The cumulative hazard quotient for those noncarcinogenic
constituents above background or detection levels is 6.0 x 10, and the cumulative excess
carcinogenic risk value for these constituents is 2.8 x 10°®. Therefore nonradionuclide risk
requirements are met.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. However, this test is not applicable to this focused
sampling approach because maximum detected concentration data are used as the compliance
basis.

.100-B-14:2 (Area 4), 190-B Pumphouse Sanitary Sewer Pipelines

Aroclor-1254 was detected in one sample of manhole sediments at a concentration (2.6 mg/kg)
exceeding the direct exposure RAG. Based on this exceedance, it was determined that remedial
action was necessary at the site (Feist 2004), with aroclor-1254 retained as a COC. Multiple
metals (including hexavalent chromium), PAHs, and chlorinated pesticides were also detected
above RAGs in the sample of manhole sediments and retained as site COCs/COPC:s.

100-B-14:2 (Area 5), 115-B/C Gas Recirculation Facility Sanitary Sewer Pipelines

Cesium-137, cobalt-60, europium-152, europium-154, and strontium-90 were detected in soil
samples at activities cumulatively exceeding the direct exposure RAG for beta-/gamma-emitters. -
Based on this exceedance, it was determined that remedial action was necessary at the site (Feist
2004), with these radionuclides retained as COCs. Hexavalent chromium, aroclor-1260, and
chlorinated pesticides were also detected above RAGs in samples of pipeline material and
retained as site COCs/COPCs. Further, metals analyses for pipeline material samples were
mistakenly performed by the toxicity characteristic leaching procedure rather than totals
procedures; therefore, these metals were retained as site COPCs.

REMEDIAL ACTION SUMMARY

Remediation of the 100-B-14:2 and 1607-B2 waste sites was performed in stages from January
2005 through June 2006 as part of the 100-B/C Area Remaining Pipes and Sewers remediation.

Remaining Sites Verification Package for the 1607-B2 and 100-B-14:2 Waste Sites 15
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In general, remediation of pipelines consisted of the excavation and stockpiling (on-site) of
overlying soils presumed to contain no residual contamination above cleanup levels (referred to -
as “below cleanup levels” [BCL]), removal of soils around and approximately 0.3 m (1 ft) below
the pipelines, and disposal of the pipeline and suspect potentially contaminated soil at the
Environmental Restoration Disposal Facility. Stockpiled BCL material was used in site backfill
operations following verification that the soil did not contain site COCs/COPC:s at levels
exceeding cleanup criteria.

All excavation was restricted within the shallow zone (less than 4.6 m [15 ft] bgs), with an
average depth of approximately 2.5 m [8 ft] bgs, and a maximum depth of approximately 4 m
[13 ft] bgs at the septic tank. Excavation at the northern portion of the site continued to greater
depth due to concurrent remediation of the underlying 100-B-14:1 process sewer. Due to co-
location and concurrent remediation of differing functional pipeline groups, excavated and
disposed material quantities could not be explicitly separated for the 1607-B2 and 100-B-14:2
sites. A pre-excavation topographic survey of the sites is shown in Figure 3; post-excavation
civil surveys are shown in Figures 4 through 9. '

The eastern portion of the 100-B-14:2 (area 1) pipelines was previously removed with
remediation of the underlying 100-B-8:1 reactor cooling water effluent lines (BHI 2004b) and
was not further considered in 100-B-14:2 remedial activities or verification sampling. The
southernmost portion of the 100-B-14:2 (area 2) pipeline, at the former 183-B Filter Plant
pumphouse, is coincident with several other pipelines in the area. During excavation, suspect
hexavalent chromium staining was identified in soils in the area. The staining is presumably
related to the 100-B-28 sodium dichromate transfer line, and remediation and subsequent closure
of footprint soils was deferred until planned remediation of that site. The southernmost portion
of the 1607-B2 collection line, formerly servicing the 105-B Reactor Building, was not removed,
in agreement with the U.S. Environmental Protection Agency (WCH 2005) due to its proximity
to the reactor building. This portion of the pipeline will be addressed with the 118-B-3, 105-B
Reactor waste site.

In-process samples of soil and waste materials were collected during site remediation as needed
to support waste characterization and evaluation of the waste profile for disposal of excavated
material and to guide remediation efforts. The analytical results for these samples are provided
in Appendix A. Photographs taken during remedial activities are provided in Appendix C.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling was performed separately for the 100-B-14:2 (area 2), 100-B-14:2 (area 4),
100-B-14:2 (area 5), and 1607-B2:1 excavations and associated BCL material from August 2005 to
July 2006. The 100-B-14:2 (area 1) and 1607-B2:2 excavations were combined into one decision
unit for the purposes of verification sampling, due to the small footprint of the 100-B-14:2 (area 1)
pipelines, and sampled in June 2006. Verification sampling was performed to collect data to make
a decision whether the remedial action objectives had been reached. Based on statistical evaluation
of the resulting data, the residual contaminant concentrations meet the cleanup criteria specified in
the RDR/RAWP (DOE-RL 2005b) and the Remaining Sites ROD (EPA 1999). The following
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Figure 3. Pre-Excavation Topographic Survey of the 100-B-14:2

and 1607-B2 Waste Site Vicinity.
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Figure 4. Post-Excavation Civil Survey of the 100-B-14:2 (Area 2) Subsite.
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‘Figure 5. Post-Excavation Civil Survey of the 100-B-14:2 (Area 4) Subsite.
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Figure 6. Post-Excavation Civil Survey of the 100-B-14:2 (Area 5) Subsite.
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Figure 7. Post-Excavation Civil Survey of the Southern 1607 -BZ:Z'
Subsite and 100-B-14:2 (Area 1) Subsite.
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Figure 8. Post-Excavation Civil Survey of the Northern 1607-B2:2 Subsite.
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Figure 9. Post-Excavation Civil Survey of the 1607-B2:1 Subsite.
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subsections provide additional discussion of the information used to develop the verification

sampling design. The results of verification sampling are also summarized to support interim
closure of the 100-B-14:2 and 1607-B2 waste sites.

Contaminants of Concern and Contaminants of Potential Concern

The results of confirmatory sampling, waste characterization sampling, and field-screening were
- used to determine the COCs and COPC:s for verification sampling. The analyses performed for
verification samples from each area, listed in Table 4, are inclusive of the constituents that were
detected above direct exposure RAGs or dose-equivalence lookup values and/or above RAGs for
the protection of groundwater and the Columbia River. These analyses are also inclusive of
those methods with significant data quality deficiencies in the confirmatory data set.

Table 4. Analyses Performed on Verification Samples for Site Contaminants of
Concern and Contaminants of Potential Concern.

Subsite
Analvsi 1607-B2:2
nalysis 100-B-14:2 | 100-B-14:2 | 100-B-14:2 and
Area 2 Area 4 Aveas | 1O07-B2:1 050 B qan
Area l
Gamma energy analysis ] @ ) @
Gross alpha proportional ® o
counting
Gross beta proportional ° o
counting
Total beta radiostrontium o? o
(strontium-90)
Tritium by liquid o o
scintillation counting
ICP metals ® ° o ° o
EPA Method 6010
Mercury
EPA Method 7471 ° e ° ° °
Hexavalent chromium
EPA Method 7196 ° e ° ® °
PCB
EPA Method 8082 ® ° e ° °
Pesticide
EPA Method 8081 ° ° ° ® °
Herbicide °?
EPA Method 8151
SVOA
EPA Method 8270 ® ° ® - ° °
VOA . o2
EPA Method 8260

* Extra analysis inadvertently requested at the analytical laboratory.
EPA = U.S. Environmental Protection Agency

ICP  =inductively coupled plasma

PCB = polychlorinated biphenyl

SVOA = semivolatile organic analysis

VOA = volatile organic analysis
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Verification Sample Design

Statistical sampling was performed for the 100-B-14:2 and 1607-B2 remediation footprints
because the spatial distribution of potential residual soil contamination over the study area was
uncertain. The decision rule for demonstrating compliance with the cleanup criteria requires
comparison of the true population mean of COCs/COPCs, as estimated by the 95% upper
confidence limit on the sample mean, with the cleanup level. The Washington State Department
of Ecology publication Guidance on Sampling and Data Analysis Methods (Ecology 1995)
recommends that systematic sampling with sample locations distributed over the entire study
area be used. Therefore, sampling locations were distributed over the entire remediation
footprint on an area-by-area basis using random-start systematic grids in an effort to determine
the potential residual presence of contamination.

Visual Sample Plan' (VSP) was used as a tool to develop the statistical sampling design for the
100-B-14:2 and 1607-B2 waste sites. The remediation footprints (Figures 4 through 9) were
delineated in VSP and used as the basis for location of systematic grid for verification soil
sample collection. ~ ’

Ten soil verification sample locations were identified for each of the 100-B-14:2 areas 2, 4, and 5
remediation footprints; 11 soil verification sample locations were identified for the 1607-B2:1
drain field remediation footprint; 14 soil verification sample locations were identified for the
1607-B2:2 and 100-B-14:2 area 1 remediation footprints. Additional details concerning the use
of VSP to develop the statistical sampling designs are provided in the subsite-specific
verification sampling work instructions (BHI 2005d, WCH 2006¢, 2006d, 2006e).

Verification samples were also collected from stockpiled suspect BCL soils associated with the
100-B-14:2 and 1607-B2 excavations. Because this material is not believed to have received
discharges from the gravity-flow sanitary sewer system, statistical sampling designs were not
warranted, and professional judgment was used to develop the sampling approach. Sampling
consisted of the collection of 25 to 30 aliquots of soil distributed across the surface of each BCL
pile or group of smaller BCL piles and combining into one sample per pile or pile group for
laboratory analysis (BHI 2005d; WCH 2006¢, 2006d, 2006e).

Figures 10 through 15 show maps of the statistical sample locations that were selected for
verification sampling; coordinates for each statistical sample are provided in Table 5. The soil
sample locations were surveyed and staked prior to sample collection (BHI 2005¢, WCH 20064,
2006b). All sampling was performed in accordance with ENV-1, Environmental Monitoring &
Management, to fulfill the requirements of the 100 Area Remedial Action Sampling and Analysis
Plan (SAP) (DOE-RL 2005a). One soil sample was collected at each location by collecting 25
to 30 aliquots of surficial soils from within approximately 1 m (3 ft) of the staked location and
combining the aliquots into 1 sample. Field quality control (QC) samples consisted of one field
duplicate sample and one equipment blank per area or subsite; field duplicate sample locations
are identified in Table 5. All samples were submitted for full protocol laboratory analysis.

! Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov.
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Figure 10. Statistical Verification Sampling Locations at the 100-B-14:2 (Area 2) Subsite.
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Figure 11. Statistical Verification Sampling Locations at the 100-B-14:2 (Area 4) Subsite.
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Figure 12. Statistical Verification Sampling Locations at the 100-B-14:2 (Area 5) Subsite.
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Figure 13. Statistical Verification Sampling Locations at the Southern 1607-B2:2
Subsite and 100-B-14:2 (Area 1) Subsite.
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Figure 14. Statistical Verification Sampling Locations at the Northern 1607-B2:2 Subsite.
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Figure 15. Statistical Verification Sampling Locations at the 1607-B2:1 Subsite.
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Table 5. 100-B-14:2 and 1607-B2
Verification Sample Location Coordinates. (4 Pages)

Sample Location Sample Number Washmgton.State Plane
Coordinates
100-B-14:2 Area 2
N 144698.1
1 JIIK85 E 564885.0
. . N 144690.8
2 T11K86/J11K95 E 564887 1
N 144683.6
3 JI1K87 E 564889.2
N 144671.0
4 J11K88 E 564886.1
N 144643.9
> T11K89 E 564887.1
N 144616.8
6 T11K90 E 564888.1
N 144596.9
7 JHIKO1 E 564887.0
N 144577.0
8 K92 E 564886.0
N 144569.8
9 JLIK93 E 564888.0
- N 144549.9
10 T11K94 E 564887.0
East BCL stockpile J11KD1 N/A®
West BCL stockpile J11KD2 N/AP
Equipment blank J11K96 N/A
100-B-14:2 Area 4
N 144581.6
1 J12R02 E 565232.8
N 144580.5
2 J12R03 E 565206.0
N 1444865
3 JI2R04 B 565182.8
N 144502.0
4 JI2R05 E 5651822
N 1445175
> JI2R06 E 565181.6
N 144548 5
6 JI2RO7 E 565180.4
; N 144595.0
7 J12R08 E 565178.5
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Table 5. 100-B-14:2 and 1607-B2
Verification Sample Location Coordinates. (4 Pages)

. Washington State Plane

Sample Location Sample Number Coordinates

. . N 144593.9

8 J12R09/J12R 14 E 5651517

N 144592.8

o T12R10 E 565124.8

N 144584.5

10 JI2RN E 565111.7
East BCL stockpile J12R12 N/A®
West BCL stockpile J12R13 , N/A®
Equipment blank J12R15 N/A

100-B-14:2 Area 5 ‘

N 144400.6

L JIIKB3 E 565361.4

N 144394.7

2 ~ JIKB4 E 565348.2

N 144405.9

3 JIIKBS E 565360.2

a a N 144420.3

4 J11KB6/J11KC3* E 5653616

N 144425.6

> JHIKB7 E 565360.4.

N 144440.0 -

6 JTIKB3 E 565361.9

N 144465.1

T JIIKB9 E 565360.9

N 144479.5

8 JHIKCO E 565362.4

N 144570.6

? JHKCL E 565361.9

N 144573.7

10 JHKC2 E 565351.4
South BCL stockpile J11KD3 N/A®

(south)
South BCL stockpile J11KD4 N/A®
(north)

Central BCL stockpile J11KD5 N/A®
North BCL stockpile J11KD6 N/A®
Equipment blank J11KC4 N/A
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Table 5. 100-B-14:2 and 1607-B2
Verification Sample Location Coordinates. (4 Pages)

Sample Location

Sample Number

Washington State Plane

Coordinates
1607-B2:1
N 145187.4
1 JO3VB8 E 565186.9
. . N 145188.1
2 JO3VB9/I03VD2 = 5620138
N 145208.8
3 J03VCO b 5ea110
N 145209.5
4 J03VCl B 565145.9
N 145210.3
5 Jo3ve2 B 565172.8
N 1452317
6 JO3VC3 E 565104.9
, N 1452324
7 JO3VC4 E 5651318
N 1452332
8 JO3VGS E 565158.7
N 145234
9 JO3VCe E 565185.6
N 145256.1
10 J03VC7 E 5631446
N 145256.9
11 JO3VCE E 5651715
Southwest ovgrburden J103VC9 N/AP
stockpile
Northwest ov;rburden J03VDO N/AP
stockpile
Northeast ov§rburden J03VD1 N/AP
stockpile
Equipment blank JO3WW6 N/A
1607-B2:2
N 144663.7
1 TIZNX3 E 5652573
N 144704 4
2 FI2NY0 E 565254.8
N 144726.9
3 2Nyl E 565288.9
N 144745.1
4 JI2NY2 B 565252.4
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Table 5. 100-B-14:2 and 1607-B2
Verification Sample Location Coordinates. (4 Pages)

Sample Location Sample Number Washlngton.State Plane
Coordinates
. a N 144785.8
5 J12NY3/J12NY4 E 565250.0
N 144826.6
6 JI2NYS5 E 565247.5
N 144888.4
7 JI2NY6 E 565255.6
N 144929.1
8 JI2NY7 E 565253.2
N 144969.8
9 . JI2NY8 E 565250.8
N 145010.6
10 JI2NY9 E 565248.3
N 145031.6
11 J12PW5 E 565258.9
N 145072.4
12 J12PW6 E 565256.5
N 145113.1
13 J12PW7 E 565254.0
N 145172.1
14 J12PW38 E 565215.1
North BCL stockpile T12NXA N/A®
(north)
North BCL stockpile b
(niddle J12NX5 . N/A
North BCL stockpile J12NX6 N/AP
(south)
Southeast BCL J12NXT N/A®
stockpile ,
Small south BCL J12NX8 N/A®
stockpiles
Equipment blank J12P04 N/A

Source: Remaining Pipeline and Sewers Sampling and Field Services, Logbooks
EL-1585-3, EL-1585-5, and EL-1585-6 (BHI 2005¢c, WCH 2006a, 2006b).

® A field duplicate sample was collected at sample location 7.

® Sampling of the BCL stockpiles consisted of collecting aliquots across the stockpile
surface(s) and combining into one sample per pile or pile group for analysis.

BCL = below cleanup levels

N/A  =not applicable
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Verification Sampling Results

Verification samples were analyzed using U.S. Environmental Protection Agency-approved
analytical methods. The 95% upper confidence limits on the true population means for residual
concentrations of COCs and COPCs were calculated for the remediation footprints as specified
by the RDR/RAWP (DOE-RL 2005b), with calculations provided in Appendix B. When a
nonradionuclide COC or COPC was detected in fewer than 50% of the verification samples
collected for each decision unit, the maximum detected value was used for comparison to RAGs.
If no detections for a given COC/COPC were reported a given data set, then no statistical
evaluation or calculations were performed for that COC/COPC for the associated decision unit.
Evaluation of the verification data from the BCL stockpiles was performed by direct comparison
of the maximum sample results for each COC/COPC against cleanup criteria for each sampling
area.

Comparisons of the statistical and maximum results for COCs and COPCs and the site RAGs for
the remediation footprints and BCL stockpiles are summarized in Tables 6a through 7b and 9a
through 11b (due to the large number of comparison tables in this document, all comparison
table footnotes are provided at the end of the document body to reduce redundancy).
Contaminants that were not detected by laboratory analysis are excluded from these tables.
Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 were detected in samples
but are not considered within these tables because these isotopes are not related to the operational
history of the sanitary sewer system. Calculated cleanup levels for aluminum, calcium, iron,
magnesium, phosphate, potassium, silicon, sodium, and zirconium are not presented in the
RDR/RAWP (DOE-RL 2005b). Parameters to calculate cleanup levels for these constituents are
not presented in the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005)
under WAC 173-340-740(3) or other reference databases (results for total phosphorus are
attributed to phosphorus in phosphate). These analytes are also essential nutrients and can be
eliminated from evaluation as human health concerns per EPA guidance (EPA 1989). Therefore,
these constituents are not considered COPCs and are not included in the tables. The laboratory-
reported data results for all constituents are stored in the ENRE project-specific database prior to
providing to HEIS and are presented within the statistical calculations in Appendix B.

Table 6a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 100-B-14:2 (Area 2) Remediation Footprint Verification Sampling Event.” (2 Pages)

» Generic Site Lookup Values® (pCi/g) Does the
Analvtical N Does the
nalytica Shallow | Groundwater River Result Result Pass
coc/copC Result Zone Protection | Protection | Exceed
. RESRAD
(pCi/g) Lookup Lookup Lookup Lookup Modeling?
Value® Value Value Values? )
Strontium-90 0.311 4.5 27.6° 27.6° No -
R dial Acti Is® k
emeda’ Action Goa s* (mg/ g.) Does the Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup | patq Set | Result Pass
(mg/kg) Exposure | Groundwater Lev-el for Exceed RESRAD
Protection Rlvel: RAGs? .| Modeling?
Protection
Arsenic 3.4 (<BG) 20 20 20 No -
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Table 6a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 100-B-14:2 (Area 2) Remediation Footprint Verification Sampling Event.” (2 Pages)

Remedial Action Goals® (mg/kg)

Does the Does the
Statistical Soil Cleanup Seil Statistical Statistical
COC/COPC Result Direct Level for Cleanup Data Set Result Pass
(mg/kg) Exposure | Groundwater Lev.el for Exceed RESRAD
Protection River RAGs? Modeling?
Protection
Barium 163 5,600 132°f 2248 Yes Yes®
Beryllium 0.38 (<BG) 104! 1.51f 1.51f No -
Boron’ 4.5 16,000 320 - No -
Cadmium' 0.14 (<BG) 13.9 0.81° 0.81°f No -~
Chromium (total) 9.0 (<BG) 80,000 18.5° 18.5° No -
Chromium (hexavalent) 0.26 2.1 4.8™ 2 No -
Cobalt 8.3 (<BG) 1,600 32 -E No -
Copper 17.7 (<BG) 2,960 59.2 22.0° No -
Lead 5.8 (<BG) 353 10.2f 10.2 No -
Lithium 7.4 (<BG) 1,600 33.5° -k No -
Manganese 349 (<BG) 11,200 512f 512f No -
Mercury 0.05 (<BG) 24 0.33f 0.33 No -
Molybdenum’ 0.7 400 8 _ No -
Nickel 11.5 (<BG) 1,600 19.1f 27.4 No -
Strontium’ 57 48,000 960 . No -
Titanium 1,637 (<BG) | 320,000 6,400" -k No -
Vanadium 48.6 (<BG) 560 85.1 . No -
Zinc 44.8 (<BG) 24,000 480 67.8" No -
beta-BHC 0.00060 0.556 0.00486 0.00554 No -
Endosulfan sulfate 0.00053 480 9.6 0.186 No --
2-Methylnaphthalene 0.034 320 32 -k No -
Benzo(a)pyrene 0.021 0.33° 0.33° 0.33° No -
Benzo(b)fluoranthene 0.023 1.37° 0.33° 0.33° No -
Benzo(k)fluoranthene 0.022 13.7 0.33° 0.33° No -
Chrysene 0.022 137" 1.2 0.33° No -
Naphthalene 0.024 1,600 16 988 No -
Phenanthrene® 0.024 24,000 240 1,920 No -
* All Table 6a notes and acronyms are provided at the end of the document body.
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Table 6b. Comparison of Statistical Contaminant Concentrations to Action Levels for

the 100-B-14:2 (Area 2) BCL Stockpiles Verification Sampling Event.’

Remedial Action Goals® (mg/kg) :
Does the Does the

Maximum Soil Cleanup Soil | Maximum | Maximum

COC/COPC Result Direct Level for Cleanup Result Result Pass

(mg/kg) Exposure | Groundwater Lev.el for Exceed RESRAD

Protection River RAGs? Modeling?

Protection
Arsenic 2.9 (<BG) 20 20 20 No -
Barium 141 5,600° 132°f 2248 Yes Yes"

Beryllium 0.34 (<BG) 10.4! 1.51f 1.51f No -
Boron' 3.6 116,000 320 -k No -
Cadmium’ 0.21 (<BG) 13.9 0.81" 0.81° No -
Chromium (total) 8.9 (<BG) 80,0007 18.5° 18.5F No -
Chromium (hexavalent) 0.28 2.1 4.8™ 2 No --
Cobalt 9.2 (<BG) 1,600 32 K No -
Copper 17.6 (<BG) 2,960 59.2 22.0f No .
Lead 6.0 (<BG) 353 10.2f 10.2f No --
Lithium 6.7 (<BG) 1,600 33.5¢ K No -
Manganese 351 (<BG) 11,200 512f 512f No -
Mercury 0.08 (<BG) 24 0.33f 0.33 No -

' Molybdenum’ 0.51 400 8 -k No -
Nickel 11.1 (<BG) 1,600 19.1° 27.4 No -
Strontium’ 57.1 48,000 960 -k No -
Titanium 1,490 (<BG) | 320,000" 6,400 -k No -
Vanadium 47.2 (<BG) 560 85.1f K No -
Zinc 43.6 (<BG) 24,000 480 67.8 No -
beta-BHC 0.0043 0.556 0.00486 0.00554 No -

* All Table 6b notes and acronyms are provided at the end of the document body.

100-B-14:2 (Area 2), 1607-B7 Sanitary Sewer Pipeline Data Evaluation

Residual concentrations of barium in the remediation footprint and BCL stockpiles were
determined to exceed soil RAGs for the protection of groundwater at area 2 of the 100-B-14:2
subsite. Based on the Kq4 value for barium (25 mL/g) and the discussion of the contaminant
depth/K4 value model presented within the confirmatory sampling discussion, above, and the 100
Area Analogous Sites RESRAD Calculations calculation brief (Appendix D), this constituent is
not expected to migrate further than 3 m (10 ft) vertically in 1,000 years. The vadose zone
underlying the 100-B-14:2 (area 2) excavation is approximately 18-m (59-ft)-thick; therefore,
residual concentrations of barium are protective of groundwater.

The individual gross alpha and beta analytical results were below background activity levels for
all samples, with the exception of the statistical sample collected at location 7 (J11K91), which
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had a slightly elevated gross beta reading (28.8 pCi/g). Accordingly, per the work instruction
(WCH 2006c¢), radiostrontium-specific analysis was performed for this sample only. This result
was used to quantify residual strontium-90 for the entire remediation footprint (as reported in
Table 6a) without further statistical evaluation, and is likely conservative, as the gross beta
measurements for all other statistical samples were below background.

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10'6, and a cumulative carcinogenic risk of less than 1 x 1073, For area 2 of the
100-B-14:2 subsite, these risk values were conservatively calculated using the higher of the
remediation footprint statistical value and the BCL material maximum value for each constituent.
These risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background values. All
individual hazard quotients were less than 1.0, and all individual excess carcinogenic risk values
were less than 1 x 107 (Appendix B). The cumulative hazard quotient for those noncarcinogenic
constituents above background or detection levels is 3.4 x 1072, and the cumulative excess
carcinogenic risk value for these constituents is 3.1 x 107, Therefore, nonradionuclide risk
requirements are met.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the
100-B-14:2 (area 2) remediation footprint is included in the site-specific statistical calculations
(Appendix B). The three-part test is not applicable to the BCL stockpile results, since direct
evaluation of the maximum detected sampling results was used as the compliance basis. All
residual COC/COPC concentrations for the 100-B-14:2 (area 2) remediation footprint pass the
three-part test in comparison to direct exposure RAGs. Residual concentrations of barium fail
the three-part test in comparison to soil RAGs for the protection of groundwater. However, as
described above, barium is not predicted to reach groundwater within 1,000 years. Residual
concentrations are, therefore, protective of groundwater.

Table 7a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 100-B-14:2 (Area 4) Remediation Footprint Verification Sampling Event.” (3 Pages)

Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Seil Statistical Statistical
COC/COPC Result Direct Level for Cleanup | paaSet | Result Pass
(mg/kg) Exposure | Groundwater Lev.el for Exceed RESRAD
Protection Rlvel: RAGS? Modeling?
Protection
Antimony' 0.64 (<BG). 32 5t 5t No -
Arsenic 4.2 (<BG) 20 20 20 No -
Barium 74 (<BG) 5,600? 132%f 2248 No -
Beryllium 0.50 (<BG) 10.4' 1.51° 1.51° No -
Boron’ 3.6 16,000 320 -k No -
Cadmium' 0.18 (<BG) 13.9 0.81° 0.81f No -
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Table 7a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 100-B-14:2 (Area 4) Remediation Footprint Verification Sampling Event.” (3 Pages)

Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup Data Set Result Pass
(mg/kg) Exposure | Groundwater Le}azriel for Exceed RESRAD
Protection ver RAGs? Modeling?
Protection
Chromium (total) 112 (<BG) | 80,000 18.5F 18.5 No -
Chromium (hexavalent) 0.74 2.1 4.8™ 2 No -
Cobalt 8.4 (<BQG) 1,600 32 - No -
Copper 23.8 2,960 59.2 22.0f Yes Yes
Lead 27.1 353 10.2 10.2 Yes Yes"
Lithium 6.8 (<BG) 1,600 335 K No --
Manganese 343 (<BG) 11,200 512f 512f No --
Mercury 0.47 24 0.33 0.33f Yes Yes"
Molybdenum’ - 0.8 400 8 K No -
Nickel 15.8 (<BG) 1,600 19.1f 27.4 No --
Strontium’ 36.2 48,000 960 -k No -
Tind 1.1 48,000 960 -k No -
Titanium 1,411 (<BG) | 320,000" 6,400" K No --
Vanadium 45.6 (<BG) 560 85.1f -5 No -
Zinc 82 24,000 480 67.8° Yes Yes"
Aroclor-1254 0.050 0.5 0.017° 0.017° Yes Yes"
Aroclor-1260 0.0053 0.5 0.017° 0.017° No --
Aldrin 0.0024 0.0588 0.00165° 0.00165° Yes Yes"
4,4'-DDD 0.0021 4.17 0.0365 0.005° No --
4,4-DDE 0.0076 2.94 0.0257 0.005° Yes Yes"
4,4-DDT 0.0067 2.94 0.0257 0.005° Yes Yes"
Dieldrin V 0.0036 0.0625 0.003° 0.003° Yes Yes"
Endosulfan sulfate 0.0033 480 9.6 0.186 No -
Endrin aldehyde 0.0016 24 0.2 0.039 No -
gamma-Chlordane 0.0013 2.867 0.0254 0.0165° No --
Acenaphthene 0.21 4,800 96 129 No --
Anthracene 0.39 24,000 240 1,920 No -
Benzo(a)anthracene 1.2 1.37° 0.33° 0.33° No* -
Benzo(a)pyrene 1.1 0.33° 0.33° 0.33° No* -
Benzo(b)fluoranthene 0.8 1.37 0.33° 0.33° No* --
Benzo(g,h,i)perylene® 0.8 2,400 48 192 No -
Benzo(k)fluoranthene 0.9 13.7° 0.33° 0.33° No* -
Carbazole 0.25 50 0.438 - No -
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Table 7a. Comparison of Statistical Contaminant Concentrations to Action Levels for

the 100-B-14:2 (Area 4) Remediation Footprint Verification Sampling Event.” (3 Pages)
Remedial Action Goals® (mg/kg)
; - " Does the Does the
Statistical Soil Cleanup Seil Statistical Statistical
COC/COoPC Result Direct Level for Cleanup Data Set Result Pass
(mg/kg) Exposure | Groundwater Lev.el for Exceed RESRAD
Protection
Chrysene 1.1 137" 1.2 0.33° No* -~
Di-n-butylphthalate 0.030 8,000 160 540 No -
Di-n-octylphthalate 0.095 1,600 32 -k No .
Dibenz(a,h)anthracene 0.66 0.33° 0.33° 0.33° No* --
Dibenzofuran 0.082 160 3.2 -k No -
Fluoranthene 10.4 3,200 64 18 No --
Fluorene 0.13 3,200 64 260 No --
Indeno(1,2,3-cd)pyrene 0.9 '1.37 0.33° 0.33° No' -
Naphthalene 0.055 1,600 16 988 No -
Pentachlorophenol 1.9 8.33 0.33° 0.33° No" -
Phenanthrene® 3.0 24,000 240 1,920 No -
Pyrene 9.1 2,400 48 192 No --

* All Table 7a notes and acronyms are provided at the end of the document body.

Table 7b. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 100-B-14:2 (Area 4) BCL Stockpiles Verification Sampling Event.” (2 Pages)

Remedial Action Goals® (mg/kg)
- Does the Does the
Maximum Seil Cleanup Soil Maximum | Maximum
COC/COoPC Result Direct Level for Cleanup Result Result Pass
(mg/kg) Exposure | Groundwater Lev.el for Exceed RESRAD
Protection River RAGs? Modeling?
Protection
Arsenic 3.8 (<BG) 20 20 20 No --
Barium 72.1 (<BG) 5,6007 132¢f 2248 No -
Beryllium 0.55 (<BG) 10.4 1.51F 1.51f No -
Cadmium' 0.10 (<BG) 13.9 0.81°f 0.81f No -
Chromium (total) 10.7 (<BG) 80,000 18.5° 18.5° No -
Chromium (hexavalent) 0.98 2.1 4.8™ 2 No -
Cobalt 7.7 (<BG) 1,600 32 -k No -
Copper 18.1 (<BG) 2,960 59.2 22.0° No .
Lead 17.0 353 10.2f 10.2f Yes Yes"
Lithium 7.0 (<BG) 1,600 33.5° -k No -
Manganese 335 (<BG) 11,200 512f 512f No --
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Table 7b. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 100-B-14:2 (Area 4) BCL Stockpiles Verification Sampling Event. (2 Pages)

Remedial Action Goals® (ing/kg)

Does the Does the

Maximum Soil Cleanup Soil Maximum | Maximum

coc/corC Result Direct Level for Cleanup Result Result Pass

(mg/kg) Exposure | Groundwater Lel:i‘jeior Exceed RESR.AD

Protection Protection RAGs? Modeling?

Mercury 0.47 24 0.33f 0.33" Yes Yes"
Molybdenum’ 0.60 400 8 -k No .
Nickel 12.2 (<BG) 1,600 19.1° 27.4 No -
Strontium’ 31.1 48,000 960 -k No -
Titanium 1,480 (<BG) 320,000" 6,400" _ No --
Vanadium 47.4 (<BG) 560 85.1f -k No -
Zinc 48.8 (<BG) 24,000 480 67.8 No -
Aroclor-1254 0.015 0.5 0.017° 0.017° No -
alpha-BHC 0.0020 0.159 0.00165° 0.00165° No -
Dieldrin 0.00070 0.0625 0.003° 0.003° Yes Yes"

Anthracene 0.39 24,000 240 1,920 No --
Benzo(a)anthracene 1.6 137" 0.33° 0.33° No* -
Benzo(a)pyrene 1.5 0.33° 0.33° 0.33° No* -
Benzo(b)fluoranthene 1.3 1.37 0.33° 0.33° No* -
Benzo(g,h,i)perylene’ 1.2 2,400 48 192 No --
Benzo(k)fluoranthene 1.3 13.7° 0.33° 0.33° No* -
Chrysene 0.26 137" 1.2 0.33° No -
Fluoranthene 0.44 3,200 64 18 No -
Indeno(1,2,3-cd)pyrene 0.087 1.37 0.33° 0.33° No --
Phenanthrene® 0.42 24,000 240 1,920 No -
Pyrene 0.71 2,400 48 192 No --

* All Table 7b notes and acronyms are provided at the end of the document body.

100-B-14:2 (Area 4), 190-B Pumphouse Sanitary Sewer Pipelines Data Evaluation

Residual concentrations of copper, lead, mercury, zinc, aroclor-1254, Aldrin, 4,4’-DDE,
4.4’-DDT, and dieldrin in the remediation footprint and concentrations of lead, mercury, and
dieldrin in the BCL stockpiles were determined to exceed soil RAGs for the protection of
groundwater and/or the river at area 4 of the 100-B-14:2 subsite. Based on the Ky values for
these contaminants (>22 mL/g) and the discussion of the contaminant depth/Ky value model
presented within the confirmatory sampling discussion, above, and the 100 Area Analogous Sites
RESRAD Calculations calculation brief (Appendix D), none are expected to migrate further than
3 m (10 ft) vertically in 1,000 years. The vadose zone underlying the 100-B-14:2 (area 4)
excavation is approximately 18-m (59-ft)-thick; therefore, residual concentrations of these
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constituents are protective of groundwater. The only pathway for contamination to reach the
Columbia River is via groundwater migration, so these contaminant concentrations are also
protective of river water.

Multiple PAHs were also detected above soil RAGs within the remediation footprint and BCL
stockpiles at the site. However, the sanitary sewers associated with the 185-B/190-B Building
were formerly overlain by asphalt paving and residual fragments of the paving were visible
within the site excavation. Asphaltic fragments within the verification samples would result in
elevated detections of PAHs. A comparison of the statistical PAH concentrations in the
verification data set to a known asphalt sample (Table 8) shows a good correlation, as indicated
by the Ratio Column. Asphalt that has been used for structural and construction purposes is
excluded from consideration as a dangerous waste in WAC 173-303-071(3)(e), is listed as an
inert waste in WAC 173-350-990(2)(b), and does not present a significant risk to human health
or the environment.

Table 8. Comparison of 100-B-14:2 (Area 4) Statistical Results to
a Known Asphalt Sample. (1 Pages)

Analyte | ASPhE?SlS];mPle gﬁ%}:i%fn Raﬁ-(:
(mg/kg) (107
(mg/kg)
2-Methylnaphthalene 394 ND -~
Acenaphthene 1,783 0.21 1.18
Anthracene 3,699 0.39 1.05
Benzo(a)anthracene 5,792 1.2 2.07
Benzo(a)pyrene 5,533 1.1 1.99
Benzo(b)fluoranthene 4,619 0.8 1.73
Benzo(g,h,i)perylene 2,839 0.8 2.82
Benzo(k)fluoranthene 4,527 0.9 1.99
Carbazole 2,049 0.25 1.22
Chrysene 5,580 1.1 1.97
Dibenzo(a,h)anthracene 1,531 0.66 431
Dibenzofuran 1,135 0.082 0.72
Fluoranthene 10,665 104 9.75
Fluorene ' 1,756 0.13 0.74
Indeno(1,2,3-cd) pyrene 2,751 0.9 3.27
Naphthalene 1,917 0.055 0.29
Phenanthrene 10,975 3.0 2.73
Pyrene 10,205 9.1 8.92

-- = not applicable
ND = not detected
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Nonradionuclide risk requirements include an individual hazard quotient of <1.0, a cumulative
hazard quotient of <1.0, an individual contarmnant carcinogenic risk of <1 x 107, J and a
cumulative carcinogenic risk of <1 x 107, For area 4 of the 100-B-14:2 subsite, these risk values
were conservatively calculated using the higher of the remediation footprint statistical value and
the BCL material maximum value for each constituent. These risk values were not calculated for
constituents that were not detected, were detected at concentrations below Hanford Site or
Washington State background values, or were the result of asphalt cross-contamination of the
sample matrices. All individual hazald quotients were <1.0, and all individual excess
carcinogenic risk values were <1 x 10°¢ (Appendix B). The cumulative hazard quot1ent for those
noncarcinogenic constituents above background or detection levels is 7.3 x 10 and the
cumulative excess carcinogenic risk value for these constituents is 9.2 x 107 Therefore
nonradionuclide risk requirements are met.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the

100-B-14:2 (area 4) remediation footprint is included in the site-specific statistical calculations
(Appendix B). The three-part test is not applicable to the BCL stockpile results since direct
evaluation of the maximum detected sampling results was used as the compliance basis. Copper,
lead, zinc, aroclor-1254, and multiple PAHs failed the three-part test in comparison to the most
restrictive RAGs. However, as described above, residual concentrations of these contaminants
have either been demonstrated to be protective of groundwater and the Columbia River or the

result of asphalt cross-contamination.

Table 9a. Comparison of Statistical Contaminant Concentrations to Action Levels for

the 100-B-14:2 (Area 5) Remediation Footprint Verification Sampling Event.” (2 Pages)
. . a .
Generic Site Lookup Values® (pCi/g) Does t.he Does the
. . Statistical . .
Statistical Shallow | Groundwater | River Result Statistical
Ccoc/CcorC Res.ult Zone Protection Protection Exceed Result Pass
(pCi/g) Lookup Lookup Lookup | 40kup RESRAD
b mo?
Value Value Value Values? | . Modeling?
Cesium-137 0.048 6.2 1,465° 1,465° No -
Remedial Action Goals” (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup Data Set Result Pass
(mg/kg) Exposure | Groundwater Lev.el for Exceed RESRAD
Protection River RAGs? Modeling?
Protection
Arsenic 3.8 (<BG) 20 20 20 No -
Barium 60.4 (<BG) 5,600° 132%f 2248 No -
Beryllium 0.33 (<BG) 10.4! 1.51f 1.51f No -
Boron/ 1.7 16,000 320 -k No -
Cadmium' 0.16 (<BG) 13.9 0.81f 0.81 No -
Chromium (total) 7.7 (<BG) 80,0007 18.5° 18.5° No -
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Table 9a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 100-B-14:2 (Area 5) Remediation Footprint Verification Sampling Event.” (2 Pages)

Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup | pagaSet | Result Pass
(mg/kg) Exposure | Groundwater Lev‘el for Exceed RESRAD
Protection River RAGs? Modeling?
Protection

Chromium (hexavalent) 0.37 2.1 4.8™ 2 No -
Cobalt 7.9 (<BG) 1,600 32 -k No -
Copper 17.6 (<BG) | 2,960 59.2 22.0f No -
Lead 7.0 (<BG) 353 10.2f 10.2f No -
Lithium 7.6 (<BG) 1,600 33.51 -k No -
Manganese 338 (<BG) 11,200 512 512f No -
Mercury 0.1 (<BG) 24 0:33f 0.33f No -
Molybdenum’ 0.52 400 8 K No -
Nickel 10.9 (<BG) 1,600 19.1° 274 No -
Strontium’ 33.0 48,000 960 K No -
Tin’ 1.3 48,000 960 -k No -
Titanium 1,490 (<BG) | 320,000 6,400" - No -
Vanadium 44.6 (<BG) 560 85.1" K No -
Zinc 39.8 (<BG) 24,000 480 67.8° No .
Aroclor-1254 0.011 0.5 0.017° 0.017° No -
beta-BHC 0.00062 0.556 0.00486 0.00554 No -
Endrin 0.0013 24 0.2 0.039 No -
Methoxychlor 0.049 400 4 1.67 No --
bis(2-Ethylhexyl)phthalate 0.036 71.4 0.625 0.36 No -
Di-n-butylphthalate 0.021 8,000 160 540 No --
Pyrene 0.020 2,400 48 192 No -

* All Table 9a notes and acronyms are provided at the end of the document body.

Table 9b. Comparison of Statistical Contaminant Concentrations to Action Levels for

the 100-B-14:2 (Area 5) BCL Stockpiles Verification Sampling Event.” (2 Pages)

Generic Site Lookup Values® (pCi/g) Does the
Maxi Does the
. aximum .

Maximum Shallow | Groundwater River Result Maximum
COC/COPC Res.ult Zone Protection Protection Exceed Result Pass
(pCi/g) Lookup Lookup Lookup Lookup RESR.'AD

Value” Value Value Values? Modeling?

Tritium 0.296 459° 12.6° 12.6° No --
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Table 9b. Comparison of Statistical Contaminant Concentrations to Action Levels for

the 100-B-14:2 (Area 5) BCL Stockpiles Verification Sampling Event.” (2 Pages)

Remedial Action Goals® (mg/kg)
Does the Does the

Maximum Soil Cleanup Soil Maximum | Maximum

COC/COPC Result Direct Level for Cleanup Result Result Pass

(mg/kg) Exposure | Groundwater Lev.el for Exceed RESRAD

Protection River RAGs? Modeling?

Protection
Arsenic 2.6 (<BG) 20 20 20 No -
Barium 75.0 (<BG) 5,600° 132°f 2248 No -
Beryllium 0.32 (<BG) 10.4 1.51° 1.51° No -
Boron' 3.3 16,000 320 K No .
Cadmium’ 0.14 (<BG) 13.9 0.81° 0.81°f No -
Chromium (total) 12.7 (<BG) 80,000 18.5° 18.5F No -
Chromium (hexavalent) 0.65 2.1 48" 2 No -
Cobalt 7.4 (<BG) 1,600 32 -k No -
Copper 15.8 (<BG) 2,960 59.2 22.0f No -
Lead 26.1 353 10.2f 10.2 Yes Yes'

Lithium 5.9 (<BG) 1,600 33.5° -k No -
Manganese 324 (<BG) 11,200 512f 512 No -
Mercury 0.1 (<BG) 24 0.33 0.33 No -
Molybdenum’ - 0.50 400 8 -k No -
Nickel 9.7 (<BG) 1,600 19.1° 27.4 No -
Strontium’ 33.1 48,000 960 -k No -
Tin! 1.3 48,000 960 -k No -
Titanium 1,250 (<BG) | 320,000 6,400 -k No -
Vanadium 42.0 (<BG) 560 85.1f — No -
Zinc 41.3 (<BG) 24,000 480 67.8' No -
bis(2-Ethylhexyl)phthalate 0.027 71.4 0.625 0.36 No -
Chrysene 0.021 137" 1.2° 0.33° No- -
Fluoranthene 0.019 3,200 64 18 No -
Pyrene 0.019 2,400 48 192 No -

* All Table 9b notes and acronyms are provided at the end of the document body.

100-B-14:2 (Area 5), 115-B/C Gas Recirculation Facility Sanitary Sewer Pipelines

The residual concentration of lead in the BCL stockpiles was determined to exceed soil RAGs
for the protection of groundwater and the Columbia River at area 5 of the 100-B-14:2 subsite.
Based on the K4 value for lead (30 mL/g) and the discussion of the contaminant depth/Ky value

model presented within the confirmatory sampling discussion, above, and the 100 Area

Analogous Sites RESRAD Calculations calculation brief (Appéndix D), this constituent is not
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expected to migrate further than 3 m (10 ft) vertically in 1,000 years. The vadose zone
underlying the 100-B-14:2 (area 5) excavation is approximately 22-m (72-ft)-thick; therefore,
residual concentrations of lead are protective of groundwater. No COCs/COPCs were quantified
above RAGs within the remediation footprint.

The individual gross alpha and gross beta analytical results were below background activity
levels for all samples. Additionally, radiostrontium analysis was inadvertently requested for
samples collected from the remediation footprint, and no beta-strontium was quantitated above
minimum detectable activity levels.

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10%, and a cumulative carcinogenic risk of less than 1 x 107, For area 5 of the ‘
100-B-14:2 subsite, these risk values were conservatively calculated using the higher of the
remediation footprint statistical value and the BCL material maximum value for each constituent.
These risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background values.

All individual hazard quotients were less than 1.0, and all individual excess carcinogenic risk
values were less than 1 x 10 (Appendix B). The cumulative hazard quotient for those
noncarcinogenic constituents above background or detection levels is 1.2 x 1072, and the
cumulative excess carcinogenic risk value for these constituents is 3.3 x 107. Therefore,
nonradionuclide risk requirements are met. :

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the
100-B-14:2 (area 2) remediation footprint is included in the site-specific statistical calculations

(Appendix B). The three-part test is not applicable to the BCL stockpile results since direct
evaluation of the maximum detected sampling results was used as the compliance basis. All
residual COC/COPC concentrations for the 100-B-14:2 (area 5) remediation footprint pass the
three-part test in comparison to the most restrictive RAG.

Table 10a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 1607-B2:1 Remediation Footprint Verification Sampling Event.” (2 Pages)

Remedial Action Goals® (m,
( g/kg') Does the Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup | paiaSet | Result Pass
(mg/kg) Exposure | Groundwater L;Viel for Exceed RESRAD
Protection ver RAGs? Modeling?
Protection
Antimony' - 0.58 (<BG) 32 5 5 No -
Arsenic 7.2 20 20 20 No --
Barium 258 5,600 132¢ 2248 Yes Yes®
Beryllium 0.8 (<BG) 10.4' 1.51°F 1.51° No -
Boron’ 8.3 16,000 320 -k No -
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Table 10a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 1607-B2:1 Remediation Footprint Verification Sampling Event.” (2 Pages)

Remedial Action Goals” (mg/kg)
Does the Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup Data Set Result Pass
. (mg/kg) Exposure | Groundwater L;:iel for Exceed RESRAD
Protection ver RAGs? Modeling?
Protection
Cadmium! 0.13 (<BG) 13.9 0.81F 0.81f No -
Chromium (total) 19.8 80,0007 18.5F 18.5° Yes Yes
Chromium (hexavalent) 0.33 2.1 4.8™ 2 ‘No --
Cobalt 12.9 (<BG) 1,600 32 -k No -
Copper 29.6 2,960 59.2 22.0° Yes Yes
Lead 10.2 (<BG) 353 10.2f 10.2f Yes* Yes
Manganese 588 11,200 512 512 Yes Yes
Mercury 0.02 (<BG) 24 0.33f 0.33 No -
Molybdenum’ 1.2 400 8 -k No -
Nickel 21.2 1,600 19.1° 27.4 Yes Yes
Silver 0.20 (<BG) 400 8 0.73f No -
Vanadium 54.9 (<BG) 560 85.1° -k No -
Zinc 69 24,000 480 67.8 Yes Yes”
4,4°-DDD 0.0017 4.17 0.0365 0.005° No -
Dieldrin 0.0017 0.0625 0.003° 0.003° No -
Endrin aldehyde 0.0022 24 0.2 0.039 No --
2,4-D 0.11 800 7 -k No -
2,4-Db 0.25 640 12.8 -k No -
2,4,5-T 0.041 800 16 -k No --
2,4,5-Tp (Silvex) 0.023 640 5 -k No -
Dinoseb 0.027 80 0.7 K No -
2-Methylnaphthalene 0.15 320 3.2 K No -
Di-n-butylphthalate 0.021 8,000 160 540 No -
Dibenzofuran 0.034 160 3.2 K No -
Diethylphthalate 0.026 64,000 1,280 4,600 No -
Indeno(1,2,3-cd)pyrene 0:024 1.37 0.33° 0.33° No -
Naphthalene 0.11 1,600 16 988 No -
Phenanthrene® 0.037 24,000 . 240 1,920 No -
Acetone 0.010 72,000 720 -k No -
* All Table 10a notes and acronyms are provided at the end of the document body.
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Table 10b. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 1607-B2:1 BCL Stockpiles Verification Sampling Event."

Remedial Action Goals” (mg/kg)
: Does the Does the

Maximum Soil Cleanup Soil Maximum Maximum

COC/COPC Result Direct Level for Cleanup Result Result Pass

(mg/kg) Exposure | Groundwater L(li:ii}eior Exceed RESRAD

Protection RAGs? Modeling?

Protection

Antimony' 0.49 (<BG) 32 5 5 No -
Arsenic 5.3 (<BG) 20 20 20 No --
Barjum 101 (<BG) 5,600° 132%f 2248 ‘No -
Beryllium 0.47 (<BG) 10.41 1.51f 1.51f No -
Boron’ 23 16,000 320 -k No -
Cadmium' 0.13 (<BG) 13.9 0.81° 0.81°f No -
Chromium (total) 14.6 (<BG) 80,0007 18.5F 18.5F No -
Chromium (hexavalent) 0.24 2.1 4.8™ 2 No -
Cobalt 8.0 (<BG) 1,600 32 K No -
Copper 17.5 (<BG) 2,960 59.2 22.0f No -
Lead 6.6 (<BG) 353 10.2f 10.2f No -
Manganese 357 (<BG) 11,200 512f 512 No -
Molybdenum’ 0.61 400 8 -k No -
Nickel 14.4 (<BG) 1,600 19.1f 27.4 No -
Silver 0.09 (<BG) 400 8 0.73 No -
Vanadium 40.0 (<BG) 560 85.1°f -k No -
Zinc 42.5 (<BG) 24,000 480 67.8 No -
2,4,5-T 0.049 800 16 -k No -
Acetone 0.009 72,000 720 K No -

* All Table 10b notes and acronyms are provided at the end of the document body.

1607-B2:1 Drain Field Data Evaluation '

Residual concentrations of barium, chromium (total), copper, manganese, nickel, and zinc in the
remediation footprint were determined to exceed soil RAGs for the protection of groundwater

and/or the Columbia River at the 1607-B2:1 subsite. Based on the K4 value for these

constituents (>25 ml/g) and the discussion of the contaminant depth/Ky value model presented
within the confirmatory sampling discussion, above, and the 100 Area Analogous Sites RESRAD
Calculations calculation brief (Appendix D), none are expected to migrate further than 3 m

(10 ft) vertically in 1,000 years. The vadose zone underlying the 1607-B2:1 excavation is
approximately 11-m (36-ft)-thick; therefore, residual concentrations of lead are protective of
groundwater. No COCs/COPCs were quantified above RAGs within the BCL stockpiles.
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When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the 1607-B2:1
remediation footprint is included in the site-specific statistical calculations (Appendix B). The
three-part test is not applicable to the BCL stockpile results since direct evaluation of the
maximum detected sampling results was used as the compliance basis. All residual COC/COPC
concentrations for the 1607-B2:1 remediation footprint pass the three-part test in comparison to
direct exposure RAGs. In addition to the exceedances addressed above, lead fails the three-part
test in comparison to soil RAGs for the protection of groundwater and the Columbia River. As
with the other metals, lead (K4 =30 mL/g) is not predicted to migrate more than 3 m (10 ft)
vertically in 1,000 years, as compared to an 11-m- (36-ft-) thick vadose zone underlying the
lowest point of the 1607-B2:1 excavation. Therefore, residual concentrations of lead are also
protective of groundwater and the Columbia River.

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10, and a cumulative carcinogenic risk of less than 1 x 1075, For the 1607-B2:1 subsite,
these risk values were conservatively calculated using the higher of the remediation footprint
statistical value and the BCL material maximum value for each constituent. Risk values were
not calculated for constituents that were either not detected or were detected at concentrations
below Hanford Site or Washington State background values. All individual hazard quotients
were less than 1.0, and all individual excess carcinogenic risk values were less than 1 x 10
(Appendix B). The cumulative hazard quotient for those noncarcinogenic constituents above
background or detection levels is 1.3 x 10'1, and the cumulative excess carcinogenic risk value
for these constituents is 2.0 x 10”. Therefore, nonradionuclide risk requirements are met.

Table 11a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 1607-B2:2 and 100-B-14:2 (Area 1) Remediation Footprint Verification Sampling Event.”
(3 Pages)

Generic Site Lookup Values® (pCi/g)

Does the

o Statistical | DO¢S the
Statistical Shallow | Groundwater River Result Statistical
COC/COPC Result Zone Protection | Protection | pyceed Result Pass
(»Ci/g) Lookup Lookup Lookup Lookup RESR.AD
Value” Value Value Values? Modeling?
Cesium-137 0.107 6.2 1,465° 1,465° No -
Strontium-90 0.181 4.5 27.6° 27.6° No -
Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
. COC/COPC Result Direct Level for fleaﬂlp DataSet | Result Pass
(mg/kg) Exposure | Groundwater (;;/ie or Exceed RESRAD
Protection
Antimony' 0.51 (<BG) 32 5t 5f No -
Arsenic 4.1 (<BG) 20 20 20 No -
Barium 112 (<BG) 5,600° 132 2248 Yes Yes'
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~ Table 11a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 1607-B2:2 and 100-B-14:2 (Area 1) Remediation Footprint Verification Sampling Event.
(3 Pages)

Remedial Action Goals® (mg/kg)

Does the Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup | pataSet | Result Pass
(mg/kg) Exposure | Groundwater | Lg;}ef:r Exceed RESR.AD
Protection Protection RAGs? Modeling?
Beryllium 0.44 (<BG) 10.4' 1.51f 1.51f No --
Boron’ 4.7 16,000 320 K No -
Cadmium' 0.43 (<BG) 13.9 0.81° 0.81° No -
Chromium (total) 10.5 (<BG) 80,000° 18.5° 18.5 No -
Chromium (hexavalent) 0.35 2.1 4.8™ 2 No -
Cobalt 8.5 (<BG) 1,600 32 K No -
Copper 34 2,960 59.2 22.0° Yes Yes’
Lead 10.1 (<BG) 353 10.2f 10.2f Yes® Yes’
Lithium 8.3 (<BG) 1,600 33.5° K No -
Manganese 362 (<BG) 11,200 512f 512f No -
Mercury 0.92 24 0.33f 0.33f Yes Yes’
Molybdenum’ 0.37 400 8 -k No .
Nickel 12.5 (<BG) 1,600 19.1° 27.4 No -
Strontium’ 48.2 48,000 960 -k No -
Titanium 1,509 (<BG) | 320,000" 6,400" K No -
Vanadium 46.4 (<BG) 560 85.1f -k No -
Zinc 51.5 (<BG) 24,000 480 67.8" No -
Aroclor-1254 0.33 0.5 0.017° 0.017° Yes Yes’
Aroclor-1260 0.0067 0.5 0.017° 0.017° No -
alpha-Chlordane 0.00087 2.861 0.025¢ 0.0165° ‘No -
Beta-BHC 0.0019 0.556 0.00486 0.00554 No -
4,4’-DDE 0.018 2.94 0.0257 0.005° Yes Yes’
4,4’-DDT 0.017 2.94 0.0257 0.005° Yes Yes’
Endosulfan I 0.0069 480 9.6 0.186 No --
Endosulfan IT 0.0034 480 9.6 0.186 No -
Endosulfan sulfate 0.00050 480 9.6 0.186 No --
Endrin aldehyde 0.0074 24 0.2 0.039 No -
Endrin ketone 0.0011 24 02 0.039 No -
gamma-Chlordane 0.00043 2.861 0.0259 0.0165° No -
Heptachlor epoxide 0.00060 0.11 0.002° 0.002° No =
Methoxychlor 0.015 400 4 1.67 No --
2-Methylnaphthalene 0.019 320 32 -k No -
51
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Table 11a. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 1607-B2:2 and 100-B-14:2 (Area 1) Remediation Footprint Verification Sampling Event.”
(3 Pages)

Remedial Action Goals® (mg/kg)
Does the ‘Does the
Statistical Soil Cleanup Soil Statistical Statistical
COC/COPC Result Direct Level for Cleanup | pagy Set | Result Pass
(mg/kg) Exposure | Groundwater Lelz'iel fo.r Exceed RESRAD
Protection ver RAGSs? Modeling?
Protection
Benzo(a)anthracene 0.041 1.37" 0.33° 0.33° No -
Benzo(a)pyrene 0.033 0.33° 0.33° 0.33° No --
Benzo(b)fluoranthene 0.041 1.37" 0.33° 0.33° No -
Benzo(g,h,i)perylene’ 0.030 2,400 48 192 No -
Benzo(k)fluoranthene 0.035 13.7° 0.33° 0.33° No -
bis(2-Ethylhexyl)phthalate 1.6 71.4 0.625 0.36 Yes Yes’
Chrysene ' : 0.064 137 1.2 0.33° No -
Di-n-butylphthalate 0.07 8,000 160 540 No -
Dibenz(a,h)anthracene 0.022 0.33° 0.33° 0.33° No -
Fluoranthene 0.079 3,200 64 18 No -
Indeno(1,2,3-cd)pyrene 0.028 1.37 0.33° 0.33° No --
Naphthalene 0.017 1,600 16 988 No --
Phenanthrene® 0.046 24,000 240 1,920 No --
Phenol 0.017 24,000 480 4,200 No -
Pyrene 0.066 2,400 48 192 No --

* All Table 11a notes and acronyms are provided at the end of the document body.

Table 11b. Comparison of Statistical Contaminant Concentrations to Action Levels for
the 1607-B2:2 and 100-B-14:2 (Area 1) BCL Stockpiles Verification Sampling Event.”

(2 Pages)
Generic Site Lookup Values® (pCi/g) Doe.s the Does the
- Maximum .
Maximum Shallow | Groundwater River Result Maximum
COC/COPC Result Zone “Protection | Protection | pyceed Result Pass
: (pCi/g) Lookup Lookup Lookup Lookup RESR.AD
Value” Value Value Values? Modeling?
Strontium-90 2.10 4.5 27.6° 27.6° No -
Remedial Action Goals®
' emedial Action Goals (mg/kg') Does the Does the
Maximum Soil Cleanup Soil Maximum Maximum
coc/copcC Result Direct Level for Eleanup Result Result Pass
(mg/kg) Exposure | Groundwater i:iel for Exceed RESRAD
Protection ver RAGs? Modeling?
Protection
Antimony' 0.47 (<BG) 32 5t 5t No -
Arsenic 3.6 (<BG) 20 20 20 No -
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Table 11b. Comparison of Statistiéal Contaminant Concentrations to Action Levels for
the 1607-B2:2 and 100-B-14:2 (Area 1) BCL Stockpiles Verification Sampling Event.”
(2 Pages)

Remedial Action Goals® (mg/kg)

Does the Does the
Maximum Soil Cleanup Soil Maximum Maximum
COC/COPC Result Direct Level for Cleanup Result Result Pass
(mg/kg) Exposure | Groundwater Lgievleil'.or Exceed RESRAD
Protection RAGSs? Modeling?
: Protection
Barium 91.0 (<BG) 5,600¢ 132%f 2248 No -
Beryllium 0.39 (<BG) 10.4! 1.51f 1.51f No -
Boron! 2.8 16,000 320 -k No -
Cadmium' 0.1 (<BG) 13.9 0.81f 0.81f No -
Chromium (total) 12.8 (<BG) 80,0007 18.5°F 18.5°F No -
-Chromium (hexavalent) 0.28 2.1 4.8™ 2 No -
Cobalt 8.2 (<BG) 1,600 32 -k No -
Copper 16.0 (<BG) 2,960 59.2 22.0f No -
Lead 8.9 (<BG) 353 10.2f 10.2f No -
Lithium 7.7 (<BG) 1,600 33.5° K No -
Manganese 340 (<BG) 11,200 512f 512f No -
Mercury 0.14 (<BG) 24 0.33f 0.33 No -
Molybdenum’ 0.36 400 8 -k No -
Nickel 12.5 (<BG) 1,600 19.1° 27.4 No -
 Strontiun? 31.0 48,000 1960 s No -
Titanium 1,330 (<BG) | 320,000" 6,400" -k No -
Vanadium 46.6 (<BG) 560 85.1° -k No -
Zinc 49.6 (<BG) 24,000 480 67.8° No -
Aroclor-1254 0.0062 0.5 0.017° 0.017° No -
Aroclor-1260 0.011 0.5 0.017° 0.017° No -
4,4-DDE 0.00044 2.94 0.0257 0.005° No -
4,4-DDT 0.016 2.94 0.0257 0.005° Yes Yes'
Endrin aldehyde 0.0022 24 0.2 0.039 No -
Benzo(b)fluoranthene 0.018 137 0.33° 0.33° No --
bis(2-Ethylhexyl)phthalate 1.1 714 0.625 0.36 Yes Yes’
Di-n-butylphthalate 0.080 8,000 160 540 No -
Diethylphthalate 0.018 64,000 1,280 4,600 No -
Fluoranthene 0.032 3,200 64 18 No -
Phenol 0.027 24,000 480 4,200 No -
Pyrene 0.026 2,400 48 192 No -
* All Table 11b notes and acronyms are provided at the end of the document body.
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1607-B2:2 Collection Main, Septic Tank, and Effluent Piping and 100-B-14:2 (Area 1), 108-B
Facility Sanitary Sewers Data Evaluation

Residual concentrations of copper, mercury, aroclor-1254, 4,4’-DDE, 4,4’-DDT, and
bis(2-ethylhexyl)phthalate in the remediation footprint and 4,4’-DDT and
bis(2-ethylhexyl)phthalate in the BCL stockpiles were determined to exceed soil RAGs for the

- protection of groundwater and/or the Columbia River at the 1607-B2:2 subsite. Based on the Ky
value for these constituents (>22 mL/g) and the discussion of the contaminant depth/Kq4 value
model presented within the confirmatory sampling discussion, above, and the 100 Area
Analogous Sites RESRAD Calculations calculation brief (Appendix D), none are expected to
migrate further than 3 m (10 ft) vertically in 1,000 years. The vadose zone underlying the 1607-
B2:2 excavation is appr0x1mately 10 m (33 ft) thick; therefore, residual concentrations of lead
are protective of groundwater.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the 1607-B2:2
remediation footprint is included in the site-specific statistical calculations (Appendix B). The
three-part test is not applicable to the BCL stockpile results since direct evaluation of the
maximum detected sampling results was used as the compliance basis. All residual COC/COPC
concentrations for the 1607-B2:2 remediation footprint pass the three-part test in comparison to
direct exposure RAGs. In addition to the exceedances addressed above, barium and lead fail the
three-part test in comparison to soil RAGs for the protection of groundwater and/or the Columbia
River. As above, neither barium (Kg = 25 mL/g) nor lead (K4 = 30 mL/g) is predicted to migrate
more than 3 m (10 ft) vertically in 1,000 years, as compared to an 10-m (30-ft)- thick vadose
zone underlying the lowest point of the 1607-B2:2 excavation. Therefore, residual
concentrations of these metals are also protective of groundwater and the Columbia River.

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contammant carcinogenic risk of less
than 1 x 10, and a cumulative carcinogenic risk of less than 1 x 107, For the 1607-B2:2 subsite,
these risk Values were conservatively calculated using the higher of the remediation footprint
statistical value and the BCL material maximum value for each constituent. These risk values
were not calculated for constituents that were either not detected or were detected at
concentrations below Hanford Site or Washington State background values. All individual
hazard quotlents were less than 1.0, and all individual excess carcinogenic risk values were less
than 1 x 10 (Appendix B). The cumulative hazard quotient for those noncarcinogenic
constituents above background or detection levels is 2.6 X 10, and the cumulative excess
carcinogenic risk value for these constituents is 1.4 x 10°. Therefore nonradionuclide risk
requirements are met.

DATA QUALITY ASSESSMENTS

Individual data quality assessments (DQAs) were performed for each sampling event, as is
described in the follow subsections. Each DQA was performed to compare the sampling approach
and resulting analytical data with the sampling and data requirements specified in the site-specific
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work instructions. All DQAs were performed in accordance with specific data quality objectives
found in the SAP (DOE-RL 2005a). The data quality requirements in the SAP are used for
assessing data resulting from statistical sampling and do not specifically apply to the data sets
resulting from the (confirmatory) focused sampling performed for the 100-B-14:2 subsite.
However, to ensure quality data sets, the SAP data quality assurance requirements, as well as the
data validation procedures for chemical and radiochemical analysis (BHI 2000a, 2000b), have been
followed where appropriate. '

The DQAs involve evaluation of the data to determine if they are of the right type, quality, and
quantity to support the intended use (i.e., closeout decisions). A DQA completes the data life cycle
(i.e., planning, implementation, and assessment) initiated by the data quality objectives process
(EPA 2000). It was concluded that all interim closure data was of the right quality and quantity to
support a closeout decision.

100-B-14:2 (Area 2) Confirmatory Sampling Data Quality Assessment

Because holding times for hexavalent chromium analysis in other solids (i.e., pipe
sediment/debris) were exceeded by more than twice the requirement, third-party validation of
confirmatory data directed that all nondetects be rejected. Nondetected hexavalent chromium
results were not found in pipe sediments, but the detections should be considered estimated and
potentially low-biased.

Due to detections and data quality issues in the confirmatory data set, all confirmatory analyses
were retained for verification sampling following site remediation.

Verification sampling for the 100-B-14:2 (area 2) subsite was combined with that for the
100-B-14:2 (area 5) subsite, and the verification DQA for the combined sampling event is
presented following the 100-B-14:2 (area 5) confirmatory DQA.

100-B-14:2 (Area 5) Confirmatory Sampling Data Quality Assessment

Because holding times for hexavalent chromium analysis in other solids (i.e., pipe
sediment/debris) were exceeded by more than twice the requirement, the nondetected result in
sample JOOY 82 was rejected by the project, and the detection in sample JOOY81 should be
considered estimated and potentially low-biased.

Samples of residual pipeline contents (JOOY79 and JOOY80) were mistakenly submitted for ICP
 metals analysis by toxicity characteristic leaching procedure (TCLP), rather than totals
procedures; no reanalysis was performed to correct the deficiency.

Due to detections and data quality issues in the confirmatory data set, all confirmatory analyses
were retained for verification sampling following site remediation.

100-B-14:2 (Areas 2 and 5) Verification Sampling Data Quality Assessment

A review of the work instruction (WCH 2006c¢), the field logbook (WCH 20062), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
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- per the sample design. Where the sample design allowed for additional samples, if required to
properly characterize the site, no additional data needs were identified at the time of field
sampling.

Data from verification samples collected at the 100-B-14:2 (area 2) subsite were provided by the
laboratory in sample delivery group (SDG) K0284, and from the 100-B-14:2 (area 5) subsite in
SDG K0285. Both SDGs were submitted for third-party validation. No major deficiencies were
found in the data and all of the data were found to be acceptable for decision-making purposes.
Minor deficiencies, as well as qualifiers applied by third-party validation, will be discussed
below.

SDG K0284

SDG K0284 consists of 13 field samples (J11KD1, J11KD2, and J11K85 through J11K95)
collected from the 100-B-14:2 (area 2) subsite. These field samples were analyzed for SVOCs,
pesticides, PCBs, ICP metals, mercury, hexavalent chromium, and by gross alpha, gross beta,
and gamma spectroscopy. This SDG also includes a field equipment blank (J11K96), analyzed
for SVOCs, ICP metals, and mercury. Sample J11K91 had an elevated gross beta reading and
was further analyzed for total beta strontium. Sample J11K95 is a field duplicate of sample
J11K86. Sample J11KD1 is from the east BCL stockpile. Sample J11KD2 is from the west
BCL stockpile. The ten remaining samples were collected from statistically selected locations
within the 100-B-14:2 (area 2) excavation (WCH 2006c).

The SVOC analysis matrix spike (MS) for hexachlorocyclopentadiene was above the acceptance
criteria at 101% recovery (some compounds are expected to have low recoveries; recoveries
around 100% are considered high for those compounds). This result may suggest a high bias in
the field sample data. High-biased data is acceptable for the intended purpose of the data.

The common laboratory contaminants bis(2-ethylhexyl)phthalate and di-n-butylphthalate were
found in the method blank (MB) below the contract-required quantitation limit (CRQL). All of
the field samples and MBs were reported in the range of 21 pug/kg to 62 ng/kg for both
phthalates. Third-party validation identified the field samples as being within a 5-fold multiplier
of the MB results and reset all of the values in the field samples to the CRQLs and requalified
the samples as nondetected with “U” flags.

The SVOC analyte 2,4-dinitrophenol, in the laboratory duplicate, had a relative percent
difference (RPD) value of 68%. Therefore, third-party validation qualified all of the
2,4-dinitrophenol results as estimated with “J” flags. Estimated data is accepted for decision-
making purposes.

In the chlorinated pesticide analysis, many of the surrogates tested above the acceptance criteria,
suggesting a high bias in the sample data. However, almost all of the sample results were non-
detect. A high bias in the data has no affect on nondetected analytes. In samples J11KD1 and
J11XK93, the analyte beta-BHC was detected. Third-party validation identified the beta-BHC
results in samples J11KD1 and J11K93 as estimates and qualified those results with “J” flags.
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The laboratory control sample (LCS) in the chlorinated pesticide analysis had consistently low
recoveries (13-17%) for all analytes except toxaphene, which was not included in the LCS (see
below). The MS/matrix spike duplicate (MSD) results were within criteria. Third-party
validation qualified the SDG K0284 data for all chlorinated pesticide analytes, except toxaphene,
as estimated with “J” flags because of the LCS results.

In the chlorinated pesticide analysis, the analyte toxaphene was not included in the MS, MSD, or
LCS samples. Toxaphene is actually a mixture of compounds rather than a discrete analyte.
While the overall concentration of toxaphene can be calculated using several unobstructed peaks
in the chromatography, the inclusion of toxaphene in the spiking mixture would be problematic
for the other pesticide analytes. The laboratory typically quantitates toxaphene but does not
include toxaphene in quality assurance (QA)/QC samples. The toxaphene data is therefore
considered estimated but useable for decision-making purposes.

In the metals analysis, eight analytes were out of criteria for MS recovery. For most of these
analytes, the spiking concentration was insignificant compared to the native concentration in the
sample from which the MS was prepared. For these analytes, the deficiency in the MS is a
reflection of the analytical variability of the native concentration rather than a measure of the
recovery from the sample. To confirm quantitation, post digestion spikes (PDSs) and serial
dilutions were prepared for all eight analytes with acceptable results. The analytes antimony,
calcium, and phosphorus did not have mismatched spike and native concentrations in the original
MS. These three analytes have been qualified by third party validation as estimates with “J”
flags for all samples in SDG K0284. The original MS recoveries for antimony, calcium, and
phosphorus were 46.3%, 137%, and 55.4%, respectively. Estimated, or “J”-flagged, data are
considered acceptable for the intended use of the data.

The analytes boron, tin, aluminum, and lithium were reported in the MB at concentrations that
were below the CRQLs but not less than 1/5™ of some of the concentrations reported in the field
samples (i.e., the field sample concentrations were low enough that the MB concentration is of
similar magnitude). Third-party validation has qualified the analytical data for aluminum and
lithium in sample J11K96 (the equipment blank), for tin in samples J11K85, J11K93, and
J11KD1, and for boron in samples J11K86, J11K88, J11K89, J11K90, J11K92, J11K95, and
J11K96, as estimated nondetections with “UJ” flags.

The RPDs for eight analytes (cadmium, potassium, silicon, titanium, vanadium, tin, mercury, and
total uranium) in the metals analysis were above the laboratory acceptance criteria of 20%. Most
of these were less than the project acceptance criteria of 30%. The RPDs for mercury and total
uranium were 65% and 75%, respectively. Elevated RPDs in environmental soil samples are
generally attributed to natural heterogeneities in the soil matrix from which the sample and
duplicate are prepared. However, all of the total uranium data in SDG K0284 were qualified as
estimated, with “J” flags, by third-party validation. ‘

In the gamma spectroscopy data, an elevated RPD was reported for radium-226 at 56%. Third-

party validation has qualified all of the radium-226 results in SDG K0284 as estimated, with “J”
flags.
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An elevated gross-beta reading was reported for sample J11K91 (28.8 pCi/g). The project
requested the analysis of total beta strontium on sample J11K91. There were no problems with
the total beta strontium data.

SDG K0286

SDG K0286 comprises 15 field samples (J11KB3 through J11KB9, J11KCO through J11KC3,
and J11KD3 through J11KD6) collected from the 100-B-14:2 (area 5) subsite. These field
samples were analyzed for SVOCs, pesticides, PCBs, ICP metals, mercury, hexavalent
chromium, tritium, total beta strontium, and by gross alpha, gross beta, and gamma spectroscopy.
This SDG also includes a field equipment blank (J11KC4) that was analyzed for SVOCs, ICP
metals, and mercury. Sample J11C3 is a field duplicate of sample J11KC6. Four samples
(J11KD3 through J11KD6) were collected from the BCL stockpiles associated with the 115-B
sanitary sewer pipeline remediation. The 10 remaining samples were collected from statistically
selected locations within the 100-B-14:2 (area 5) excavation (WCH 2006c¢).

The work instruction called for a sample to be collected from a small BCL stockpile north of the
100-B-14:2 (area 5) excavation. As described in the logbook (WCH 2006a), the northern BCL,
stockpile had been removed. Further investigation determined that the missing BCL stockpile
was incorporated into the larger BCL stockpile associated with the nearby excavation of the
1607-B2:2 and 100-B-14:2 (area 1) subsites. The lack of a sample for the northern

100-B-14:2 (area 5) BCL stockpile has been determined to acceptable because the other BCL
samples from (area 5) are all significantly below action levels and the “missing” BCL material
was still evaluated as part of the 100-B-14:2/1607-B2 waste sites. Confusion caused by the
relocation of the material resulted in sampling of the 100-B-14:2 (area 5) southeastern BCL
stockpile twice rather than once, as called for in the work instruction (WCH 2006¢).

In the SVOC analysis, the MS recovery for 1,2,4-trichlorobenzene was below the laboratory
criteria (60-120%) at 59%. The MSD for 1,2,4-trichlorobenzene was within criteria at 79%.
Third-party validation qualified all of the 1,2,4-trichlorobenzene data in SDG K0286 as
estimated with “J” flags.

The RPDs for eleven analytes (phenol, 1,2-dichlorobenzene, 2-methylphenol, bis(2-chloro-1-
methylethyl)ether, 4-methylphenol, n-nitroso-di-n-propylamine, 2-nitrophenol,
2,4-dimethylphenol, 2,4-dichlorophenol, 4,6-dinitro-2-methylphenol, and 2,4,6-trichlorophenol)
were reported above the 30% acceptance criteria in the range of 30-40%. The analyte
2,4-dinitrophenol was reported with an RPD of 52%. Third-party validation has qualified all
twelve of the analytes listed above, in all of the samples in SDG K0286, as estimates with “J”
flags. Elevated RPDs in environmental soil samples are generally attributed to natural
heterogeneities in the soil matrix from which the sample and duplicate are prepared.

The LCS in the chlorinated pesticide analysis had consistently low recoveries (9-15%) for all
analytes except toxaphene, which was not included in the LLCS (see below). The MS/MSD
results were within criteria. Third party validation qualified the SDG K0286 data for all
chlorinated pesticide analytes, except toxaphene, as estimated with “J” flags.
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In the chlorinated pesticide analysis, the analyte toxaphene was not included in the MS, MSD, or
LCS samples (see the discussion on toxaphene given for SDG K0284). All of the toxaphene data
in SDG K0286 was qualified by third-party validation as estimated with “J” flags.

Surrogates in the chlorinated pesticide analysis were consistently above the acceptance criteria in
the field samples. This suggests a high bias in the data. However, most of the data is listed as
nondetected and a high bias has no affect on nondetected analytical data. The detected
concentrations of beta-BHC in samples J11KB3 and J11KC3, as well as the detected
concentration of methoxychlor in sample J11KB4 were qualified as estimates with “J” flags by
third-party validation.

Surrogates in the PCB analysis were also consistently above the acceptance criteria. This
suggests a high bias in the data. However, most of the data is listed as nondetected and a high
bias has no affect on nondetected analytical data. The detected concentrations of aroclor-1254 in
samples J11KB6, J11KB9, J11KCO, and J11KC3 were qualified as estimates with “J” flags by
third-party validation.

In the metals analysis, the detected concentrations of lithium, sodium, and phosphorus in sample
J11KC4 (the equipment blank) were low enough to be less than 1/5™ of the reported
concentrations in the MB. All of these detections were below the CRQL. Third-party validation
has qualified the lithium, sodium, and phosphorus data in sample J11KC4 as estimated non-
detections with “UJ” flags. Similarly, all of the detected concentrations of uranium in SDG
K0286 were qualified by third-party validation as estimated nondetections with “UJ” flags.

The LCS recovery for silicon was reported below the acceptance criteria at 50.3%. Third party
validation has qualified all of the silicon results in SDG K0286 as estimated with “J” flags.

In the metals analysis, seven analytes had MS recoveries outside of acceptance criteria. For most
of these analytes, the spiking concentration was insignificant compared to the native
concentration in the sample from which the MS was prepared. For these analytes, the deficiency
in the MS is a reflection of the analytical variability of the native concentration, rather than a
measure of the recovery from the sample. To confirm quantitation, PDSs and serial dilutions
were prepared for all seven analytes with acceptable results. The analytes antimony and calcium
did not have mismatched spike and native concentrations in the original MS. Both of these
analytes have been qualified by third-party validation as estimates with “J” flags for all samples
in SDG K0286. The original MS recoveries for antimony and calcium were 59.2% and 68.6%,
respectively. Estimated, or “J”-flagged, data are considered acceptable for the intended use of
the data.

In the hexavalent chromium data, the laboratory reported an RPD of 60.3%. This calculation is
misleading because the main sample (J11KB3) was reported as nondetected at 0.22 mg/kg U and
the duplicate sample was reported as detected at 0.26 mg/kg. It is more common not to calculate
RPDs for analytes where one value is detected and one value is not detected. The actual

- meaning of such a calculation is unclear. Third-party validation did not assign any qualifiers to
the hexavalent chromium data.
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The RPD calculated for thorium-232 was above the acceptance criteria at 39%. Third-party
validation qualified all of the thorium-232 data in SDG K0286 as estimated with “J” flags.

In order to calculate the number of samples needed in the statistical sampling plan, the standard
deviation in the then-unknown data set had to be assumed. Examination of the verification data
set shows that the assumptions in the sampling plan were valid for the design.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those identified
above are a potential for any analysis. The number and types seen in these data sets were within
expectations for the matrix types and analyses performed. The DQA review of the 100-B-14:2
areas 2 and 5 verification sampling data found the results to be accurate within the standard
errors associated with the analytical methods, sampling, and sample handling. The DQA review
for 100-B-14:2 areas 2 and 5 concludes that the reviewed data are of the right type, quality, and
quantity to support the intended use. Detection limits, precision, accuracy, and sampling data
group completeness were assessed to determine if any analytical results should be rejected as a
result of QA/QC deficiencies. All analytical data were found acceptable for decision-making
purposes.

100-B-14:2 (Area 3) Confirmatory Sampling Data Quality Assessment

A review of the field logbook (BHI 2005b) and applicable analytical data packages has been
performed as part of this DQA. All samples were collected per agreements with the lead
regulatory agency.

Three SDGs were generated by confirmatory sampling activities: W04683, H3219, and H3220.
Some of the samples in these SDGs were analyzed using by TCLP for potential waste
designation purposes. The TCLP data is not used for site closure and is not addressed in this
DQA.

SDG W04683

SDG W04683 consists of one sample, J037M7, analyzed for hexavalent chromium. The MS and
MSD were both nondetected for hexavalent chromium. The L.CS had a good recovery (102%)
for hexavalent chromium. As hexavalent chromium also was not detected in the field sample,
the sample matrix appears to be reactive (destructive) with hexavalent chromium. The field
sample and the MS/MSD samples were prepared, extracted, and analyzed a second time (out of
hold time) for sample JO37M7. For the second analysis, 1/10™ of the sample matrix was used so
that when the MS/MSD were prepared, they were effectively at 10 times greater concentration
than in the previous extraction. In the second analysis, the MS/MSD did not return nondetects
but did confirm that the hexavalent chromium was reacting with the sample matrix. Because the
laboratory was able to run a valid standard curve with calibration verifications, and obtained a
102% result for the LCS in the first analysis, it is clear that the analytical equipment was
functioning. Hexavalent chromium was added to the sample matrix in the MS/MSD pair but did
not persist long enough to be analyzed for in the first analysis. Results from the second analysis
confirm that the sample matrix is destructive to hexavalent chromium. Under these conditions, it
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is expected that no hexavalent chromium would exist in the field sample, which was nondetect
for hexavalent chromium. The original data, which was not out of hold time, has been reported
in the data set. The data is valid and useable for decision-making purposes.

SDG H3219

SDG H3219 consists of one sample, JO37M6, analyzed for SVOCs, chlorinated pesticides,
PCBs, herbicides, ICP metals, mercury, hexavalent chromium, and analyzed by gross alpha,
gross beta, and gamma spectroscopy methods.

In the SVOC analysis for SDG H3219, there were 58 MS/MSD recoveries outside of acceptance
criteria. Almost all of these deficiencies were in the MSD. The MS and LCS show good
recoveries. The MSD result is certainly the result of a lab error--the analyst cites “loss during
extraction” in reference to the MSD result, although a error during spiking seems more likely to
have caused the entire range of analytes to be systemically reduced by a similar amount. This
error is limited to the MSD and the field sample data is not affected. The data is useable for
decision-making purposes.

Also in the SVOC analysis for SDG H3219, the analytes 2,6-dinitrotoluene, 4-nitroaniline, and
carbazole had high recoveries in the MS. The analyte 2,6-dinitrotoluene also had a high
recovery in the LCS. In each of these cases, the high recovery suggests a high bias in the sample
data. None of these analytes were detected in the field sample so their results are unaffected.
The data is useable for decision-making purposes.

Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were found in the MB for the SVOC analysis
of SDG H3219. These analytes are common laboratory contaminants, and the results are below
the CRQLs. There is no significant impact to the field sample data, relative to the RAGs. The
data is useable for decision-making purposes.

In the PCB analysis for SDG H3219, the LCS recoveries for aroclor-1016 (184%) and
aroclor-1260 (147%) were above criteria. In the herbicide analysis for SDG H3219, the MS
recovery for dinoseb (164%) was also above acceptance criteria. These high recoveries suggest
a high bias in the data for these analytes. However, the field sample was nondetect for these
analytes. Therefore, there is no impact on the field sample data. The data is useable for
decision-making purposes.

In the metals analysis for SDG H3219, the analyte boron was detected in the MB at 0.84 mg/kg.
Boron was also detected in the field sample, at 3.0 mg/kg. The boron result in the MB is greater
than three times the instrument detection limit (IDL). The MB result is also more than 1/20 of
the field sample result. For both of these reasons, the laboratory is required to identify the boron
results. However, the boron results are not significant with respect to the applicable RAGs and
will have no impact on this site. The data is useable for decision-making purposes.
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SDG H3220

- SDG H3220 consists of one sample, J037MS8, analyzed for SVOCs, chlorinated pesticides,
PCBs, herbicides, ICP metals, and analyzed by gross alpha, gross beta, and gamma spectroscopy
methods.

In the SVOC analysis for SDG H3220, the nature of the extract forced the laboratory to dilute the
samples as much as 10-fold. With this type of extract, it is expected that matrix effects will be
observed. Twenty-one of the analytes had low recoveries in the MS or MSD. None of these
recoveries were low enough to indicate any significant problems. There is no impact on the
sample data. The data is useable for decision-making purposes.

Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were found in the MB for the SVOC analysis
of SDG H3220. These analytes are common laboratory contaminants and there is no significant
impact to the field sample data, relative to the RAGs. The data is useable for decision-making
purposes.

The LCS in the SVOC analysis of SDG H3220 for 3-nitroanaline had a high recovery (147%).
This suggests a high bias in the data set for this analyte. However, 3-nitroanaline was not
detected in the field samples. There is no impact on the field data. The data is useable for
decision-making purposes.

In the chlorinated pesticide analysis for SDG H3220, five analytes were out of acceptance
criteria for the MS (heptachlor epoxide 189%, dieldrin 190% in MS [140% in MSD], 4-4> DDE
138%, and methoxychlor 229%). This suggests a high bias in the sample data for these analytes.
Examination of the field sample data shows low-level detections for some of these analytes. The
data is useable for decision-making purposes.

In the herbicide analysis for SDG H3220, the analyte dinoseb had a MS recovery of 182%. This
suggests a high bias in the sample data for dinoseb. However dinoseb was not detected in the
field sample data. There is no impact on the sample data. The data is useable for decision-
making purposes.

In the metals analysis for SDG H3220, the analytes boron and zirconium were detected in the
MB at levels that were greater than the IDL and more than 120" of the sample results for these
metals. Examination of the data shows that the results are insignificant compared to the
applicable RAGs. Any laboratory contamination suggested by these results has no impact on the
site. The data is useable for decision-making purposes.

Samples in the SVOC analyses in SDGs H3219 and H3220 were diluted for analysis, resulting in
practical quantitation limits (PQLs) elevated above RAGs for multiple nondetected analytes.
Similarly, trace metals analysis was inadvertently not specified for selenium in the ICP metals
analyses in these SDGs, resulting in a PQL above the soil RAG for protection of the Columbia
River. However, PQLs reported by the laboratory are as much as an order of magnitude above
the IDLs. Analytes that are detected below the PQLs and above the IDLs are regularly reported
with “J” qualifiers. In the case of the nondetected analytes, it is assumed that, had the analytes
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béen present below the PQLs and above RAG concentrations, they would have been detected
and reported with “J” qualifiers.

Limited, random, or sample matrix-specific influenced batch quality control issues such as those
identified are a potential for any analysis. The number and types seen in these data sets were
within expectations for the matrix types and analyses performed.

The DQA review for the 100-B-14:2 (area 3) subsite found the results to be accurate within the
standard errors associated with the methods, including sampling and sample handling. The DQA
review concludes that the data are of the right type, quality, and quantity to support the intended
use. Detection limits, precision, accuracy, and sampling data group completeness were assessed
to determine if any analytical results should be rejected as a result of QA and QC deficiencies.
All analytical data were found to be acceptable for decision-making purposes.

100-B-14:2 (Area 4) Confirmatory Sampling Data Quality Assessment

Because holding times for hexavalent chromium analysis in other solids (i.e., pipe
sediment/debris) were exceeded by more than twice the requirement, third-party validation of
confirmatory data directed that all nondetects be rejected. There were no nondetected hexavalent
chromium results in pipe sediments, but the detections should be considered estimated and
potentially low-biased.

Due to detections and data quality issues in the confirmatory data set, all confirmatory analyses

~were retained for verification sampling following site remediation, with the exception of gross
alpha and gross beta analyses. There were no quantitations above background or significant data
quality issues in these analyses.

100-B-14:2 (Area 4) Verification Sampling Data Quality Assessment

A review of the work instruction (WCH 2006d), the field logbook (WCH 2006a), and applicable
analytical data packages has been pe