WASTE SITE RECLASSIFICATION FORM

]j t 1 : 1/8/ . - :
ate Submitted 8/08 Operable Unit(s):  100-FR-1 Control Number: 2004-130

Originator: L. M. Dittmer _ | ' site Code:  1607-F1

Phone:  372-9227

Type of Reclassification Action:

Closed Out [} Interim Closed Out {J No Action []
RCRA Pactrlacnre M1 Reaisctad 1 Cancalidated M
This form documents agreement among parties listed authorizing classification of the subject 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 at a future date.

1 t of current waste s ;ondition:

The 1607-F1 Sanitary Sewer System (124-F-1), consisted of a septic tank, drain field, and associated pipelines that received
sanjtary waste water from the 1701-F Gatehouse, 1709-F Fire Station, and the 1720-F Administrative Office via the 100-F-26:8
pipelines. The septic tank required remedial action based on confirmatory sampling. This portion of the site has been
remediated and presently exists as an open excavation. Remediation and verification sampling of this site 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-IU-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, (2) remediating the site, (3) demonstrating through verification sampling that cleanup goals have been achieved, and
(4) proposing the site for reclassification to Interim Closed Out.

Basis for reclassification:

In accordance with this evaluation, the verification sampling results support a reclassification of this site to Interim Closed Out.
The current site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the
Remaining Sites ROD. 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. Site contamination did not extend into the deep-zone soils; therefore, institutional controls to prevent
uncontrolled drilling or excavation into the deep zone are not required. The basis for reclassification is described in detail in the
Remaining Sites Verification Package for the 1607-FI Septic Tank Waste Site and the 100-F-26:8 (1607-F1) Sanitary Sewer
Pipelines Waste Site (attached).

Waste Site Controls:

Engineered Controls: Yes 0 No X Institutional Controls: Yes [[] No [X O&M requirements: Yes [] No @
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision,
TSD Closure Letter, or other relevant documents.
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REMAINING SITES VERIFICATION PACKAGE FOR THE 1607-F1
SANITARY SEWER SYSTEM (124-F-1) AND THE 100-F-26:8
(1607-F1) SANITARY SEWER PIPELINES WASTE SITES

EXECUTIVE SUMMARY

Thisreport discusses the reclassification of the 1607-F1 sanitary sewer system (124-F-1) and the
100-F-26:8 (1607-F1) sanitary sewer pipelines waste sites.

The 1607-F1 d 100-F ~5:8 waste sites are located within the 100-FR-1 Operable Unit of tt Hanford
Site. The septic tank and associated pipeline serviced the 1701-F Gatehouse (security checkpoint), the
1709-F Fire Station, and the 1720-F Administrative Office and change room between 1944 and 1965.
The septic tank was 6.5 m (21.33 ft) long and 2.64 m (8.67 ft) wide with a capacity of 16,561 liters
(4,375 gallons). The sanitary sewer pipelines consisted of 200 m (660 ft) of 0.2 m (8-in.) vitrified clay

pipe.

Confirmatory sampling was performed at the 1607-F1 septic tank waste site on October 7, 2004. Three
sarmple locations were identified in the work instruction for this site. One sample was collected from
soil under the septic tank. Two samples were collected from the septic drain field. No sample of tank
contents was collected, as the inside of the tank was previously cleaned and backfilled. At the 1607-F1
septic tank site, contaminants in the drain field and in the soil beneath the septic tank were below the
remedial action goals (RAGS).

Confirmatory sampling of the 100-F-26:8 waste site was conducted on January 5, 2005. Samples of the
scale inside the pipe and the soil beneath the pipe were collected. A pipe matrix calculation was prepared
using the analytical results of the pipe scale sample. An evaluation of the pipe matrix calculations
showed that benzo(a)pyrene exceeded the direct exposure RAG. Concentrations of some
polychlorinated biphenyl (PCB) congeners, pesticides, and semivolatile organic compounds (SVOCs)
also exceeded the groundwater and river protection RAGs. These confirmatory sample results indicated
that the 100-F-26:8 waste site required remedial action due to benzo(a)pyrene present at levels
exceeding remedial action goals for direct exposure (Dittmer 2005).

The 1607-F1 septic tank waste site was initially considered for reclassification as a No Action site but an
earlier agreement with the lead regulatory agency stated that samples from the pipelines associated with
the septic tank (100-F-26:8) had to pass all the soil concentration RAGs for the tank to be considered
clean. Because the 100-F-26:8 pipeline samples failed, the tank also required remediation (Feist 2005a,
Feist 2005b). However, the septic drain field was clean and did not require remediation (Feist 2005b).

Remediation of the 1607-F1 and 100-F-26:8 waste sites was performed from January 8 to April 3, 2007.
Remedial activities included removal of the septic tank and the associated piping. During remediation, a
french drain associated with the pipeline excavation area on the west side of the former 1709-F facility
was discovered. Although this french drain was independent of the 100-F-28:8 pipelines, it was
removed along with the 100-F-26:8 pipelines. Overburden material and other soils presumed to contain
no residual contamination above cleanup levels were stockpiled in several locations for post-remediation

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites ES-1
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verification sampling. Approximately 464 m® (607 yd®) of piping, concrete material, and suspect
conlaminated adjacent soils were removed and disposed of to the Environmental Restoration Disposal

Faclity (ERDF).

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
1607-F1 and 100-F-26:8 waste sites in accordance with the Tri-Party Agreement Handbook
M aragement Procedures TPA-MP-14 (DOE-RL 2007) procedure.

Table ES-1. Summary of Remedial Action Goals for the 1607-F1
and 100-F-26:8 Waste Sites. 2 P: )

Remedial

Regl.llatory Remedial Action Goals Results A.ctlo.n
Requirement Objectives
Attained?
. Attain 15 mrem/yr dose rate above Residual concentrations of radionuclide
Direct Exposure .
. . background over 1,000 years. COC/COPCs were detected below statistical Yes
Radionuclides
background levels.
Direct Exposure Attain individual COC/COPCs RAGs. | All individual COC/COPCs concentrations Y
Nonradionuclides are below the direct exposure criteria. es
.Att?m.l a hazard quotient of <1 for all All individual hazard quotients are <1.
individual noncarcinogens. .
Attain a curnulative hazard quotient of | The cumulative hazard quotient (3.9 x 10'2)
Risk Requirements — <1 for noncarcinogens. is <1. v
. . es
Nonradionuclides Attain an excess cancer risk of The excess cancer risk values for individual
<1 x 10°® for individual carcinogens. |carcinogens are <1 x 10°®,
Attain a total excess cancer risk of The total excess cancer risk value
<1 x 107 for carcinogens. (1.3x10%is<1x 107>,
Attain single COPC groundwater and
river protection RAGs.
Attain national primary drinking water
regulations™ 4 mrem/yr (beta/gamma)
i dose rate to target receptor/organs. . . ) )
Groundwater/River — Residual concentrations of radionuclides
Protection — Meet drinking water standards for were detected below statistical background Yes
Radionuclides alpha emitters: the more stringent of |evels.
15 pCi/L MCL or 1/25th of the derived
concentration guide from DOE Order
5400.5.°
Meet total uranium standard of
21.2 pCi/L.
ES-2
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Table ES-1. Summary of Remedial Action Goals for the 1607-F1
and 100-F-26:8 Waste Sites. (2 Pages)

Remedial
RRegl‘llatory Remedial Action Goals Results A'Ctl().n
equirement Objectives
Attained?
Residual concentrations of lead, selenium,
benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-
Growndwater/River Attain individual nonradionuclide ethylhexylphthalate, DDE, and total
Protection — groundwater and river cleanup petroleum hydrocatrbons are apove the Yes
Nomnradionuclides requirements. groundwater and river protection sqll
RA(  However, RESRAL )deling
predicts these constituents will not reach
groundwater (and, therefore, the Columbia
River) within 1,000 years.d

o

“‘National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141).

Radiation Protection of the Public and Environment (DOE Order 5400.5).

Based on the isotopic distribution of uranium in the 100 Areas, the 30 pg/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).

4 Based on the 700 Area Analogous Sites RESRAD Calculations (BHI 2005a), these constituents are not predicted to migrate more than
2 m (6.6 ft) vertically in 1,000 years (based on the lowest soil-partitioning coefficient distribution [mercury] of 30 ml/g). The vadose
zore underlying the remediation footprint is approximately 5 m (16 ft) thick.

=3

a

COC = contaminant of concern

COPC = contaminant of potential concern
DDE = dichlorodiphenyldichloroethylene
MCL = maximum contaminant level
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose model)

Verification sampling for the 1607-F1 and 100-F-26:8 waste sites was performed in April and August
2007 (WCH 2007a, WCH 2007b, WCH 2007c¢) to collect data to determine if the RAGs had been met.
The constituents that contributed to the exceedance of the cumulative hazard quotient requirement from
confirmatory sampling were carried forward as contaminants of concern (COCs)/contaminants of
potential concern (COPCs) for verification sampling. These included inductively coupled plasma (ICP)
metals, hexavalent chromium, mercury, SVOCs, PCBs, and pesticides. Radionuclides were either not
detected in any of the confirmatory samples or were detected below RAGs and therefore were
eliminated as COC/COPCs for verification sampling in the excavated area and the below cleanup level
(BCL) stockpile. As the road crossing portion of the waste site had not been previously characterized,
gamma energy analysis, gross alpha, and gross beta analyses were requested for samples collected in
this area of the waste site in addition to the site COC/COPCs.

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 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
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con@aminant concentrations do not preclude any future uses (as bounded by the rural-residential

“scerario) 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
Colmmbia River. Site contamination did not extend into the deep-zone soils; therefore, institutional
contols to prevent uncontrolled drilling or excavation into the deep zone are not required.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE 1607-F1
SANITARY SEWER SYSTEM (124-F-1) AND THE 100-F-26:8
(1607-F1) SANITARY SEWER PIPELINES WASTE SITES

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 1607-F1 sanitary sewer system and 100-F-26:8 sanitary sewer
pipelines 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). 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. Site contamination did not extend into the deep-
zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep
zone are not 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 against
ecological risk screening levels has been made for the site contaminants of concern (COCs) and
contaminants of potential concern (COPCs). Screening levels were exceeded for antimony, boron, lead,
manganese, mercury, selenium, vanadium, and total petroleum hydrocarbons (TPH). Exceedance of
screening values does not necessarily indicate that a risk to ecological receptors exists. It is believed
that the presence of these constituents does not pose a risk to ecological receptors because
concentrations of antimony, manganese, mercury, and vanadium are below site background levels, lead
and selenium are within the range of Hanford Site background levels, and boron concentrations are
consistent with those seen elsewhere at the Hanford Site (no established background value is available
for boron). The TPH exceedance was due to a single sample result, which was also the only sample in
which TPH was detected. A more complete quantitative ecological risk assessment will be presented in
the baseline risk assessment for the river corridor portion of the Hanford Site and will be used to support
the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 1607-F1 sanitary sewer system and 100-F-26:8 sanitary sewer pipelines waste sites are located
within the 100-FR-1 Operable Unit of the Hanford Site approximately 730 m (2395 ft) south of the
105-F Reactor Building. The 1607-F1 septic tank serviced 1701-F Gatehouse (security checkpoint), the
1709-F Fire Station, and the 1720-F Administrative Office and change room for security patrol
personnel between 1944 and 1965. The 100-F-26:8 pipelines conveyed sanitary waste water from the
buildings to the 1607-F1 septic tank. Figure 1 shows the general configuration of the buildings,
pipelines, septic tank, and drain field. Figure 2 shows the pre-excavation topography of this area.

Remaining Sites Verification Package for the 1607-FI and 100-F-26:8 Waste Sites 1
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Figure 2. Pre-Excavation Topography of the 1607-F1 and 100-F-26:8 Waste Sites.
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CONFIRMATORY SAMPLING ACTIVITIES

1607-F1: The 1607-F1 sanitary sewer system waste site was evaluated in October 2004 to determine if
remedial action would be required. The septic tank, drain field, and the vitrified clay pipe (VCP) that
carried the effluent were located and found to be intact. The septic tank had been previously
decommissioned with access covers removed and the tank backfilled with soil. Because the tank was
filled with soil, samples could not be taken from its interior. One sample was taken of soil from beneath
the tank; one sample and one duplicate were taken of the material from inside the drain field tile; and a
third sample was taken of the soil from beneath the drain field (Figure 3). Table 1a summarizes the
samples taken and analyses performed for the 1607-F1 septic tank and drain field. Table 2 provides a
comparison of the 1607-F1 confirmatory sampling results to the remedial action goals (RAGs).

100-F-26:8: The 100-F-26:8 sanitary sewer pipelines waste site was evaluated in January 2005 to
determine if remedial action would be required. Sampling was performed at a junction of influent
pipelines. One sample was taken of scale material inside the pipeline and one sample and one duplicate
were taken of the soil beneath the pipeline (Figure 3). Table 1b summarizes the samples taken and
analyses performed for the 100-F-26:8 waste site. Table 3 provides a comparison of the 100-F-26:8
waste site confirmatory sampling results to the RAGs.

Geophysical Investigation

A geophysical survey of the 1607-F1 s-nitary sewer system waste site was performed in March 2004.
This survey included the area to the west of the septic tank but did not include the area on the eastern
side of the tank, where the influent pipelines were believed to be located. A geophysical survey of the
100-F-26:8 underground pipeline waste site was not performed because the septic tank and tile field had
already been located at the approximate location depicted in historical drawings and literature. It was
assumed that the associated pipelines would be located as shown in these historical records as well.

Contaminants of Potential Concern for Confirmatory Sampling

1607-F1: The COPCs for the 1607-F1 waste site were identified in the 100 Area Remedial Action
Sampling and Analysis Plan (SAP) (DOE-RL 2005a) with additional COPCs added based on historical
process information associated with the 1607-F1 waste site. The COPCs for this site were pesticides,
polychlorinated biphenyls (PCBs), arsenic, barium, cadmium, total chromium, lead, selenium, silver,
mercury, and semivolatile organic compounds (SVOCs).

Provisions were made in the work instruction (BHI 2004a) for the inclusion of additional COPCs based
on observation during sampling. Field screening during sampling at 1607-F1 detected volatile organic
compounds (VOCs) and, therefore, laboratory analysis was conducted for VOCs. Analyses for total
petroleum hydrocarbons and polycyclic aromatic hydrocarbons were to be performed if stained soil was
observed. Materials suspected of containing asbestos were not observed during field activities;
therefore, asbestos was not added as a COPC.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites 4
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Figure 3. Confirmatory Sampling Locations at the 1607-F1 and 100-F-26:8 Waste Sites.
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Table 1a. Confirmatory Sample Summary for the 1607-F1 Waste Site.

Rev. 0

Sample Location Sample Media NI:[];:‘{)S” Clg(;(tlii:;:e Depth (bgs) Sample Analysis
| St | o | D8R | smary |
e[S | oy | BHSB | e [T o
D(i:ir’;fgd Soil under VCP | JO1XP3 Ig 5138332 12m (3.9 fr) Ef:r‘éi‘gess\f;gi I\%’ :‘e‘als’

ansl;i)pcrlr:t::(; E\l’iatl;lk Silica sand JO1XP1 N/A N/A Pesticides, PCB, ICP metals,

101XP2 mercury, SVOA
A o T

Soure: Logbook EL-1578-3, pp. 7 and 41-42 (BHI 2003).

bgs = below ground surface

HEIS = Hanford Environmental Information System
ICP  =inductively coupled plasma

N/A  =not applicable

PCB = polychlorinated biphenyl

SVOA = semivolatile organic analysis

VOA = volatile organic analysis
VCP = vitrified clay pipe
Table 1b. Confirmatory Sample Summary for the 100-F-26:8 Waste Site.
Sample Sample HEIS Coordinate | Depth
. . Sample . Sample Analyses
Location Media Locations | (m bgs)
Number
. GEA, gross alpha, gross
Vltingz(i;l:y J02381 (31411?:) beta, ICP metals, mercury,
. pip N146824 PCB, pesticides, SVOC
Test pit 1
E580611 34 GEA, gross alpha, gross
Soil J02378 (1'1 flg beta, ICP metals, mercury,
PCB, pesticides, SVOC
GEA, gross alpha, gross
Test pit 1 duplicate Soil J02379 I;slgggﬁ (31L11fT) beta, ICP metals, mercury,
PCB, pesticides, SVOC
Equipment blank Silica sand | J02380 N/A N/A  |ICP metals, mercury, PCB, pesticides, SVOC
Source: Remaining Sites Field Sampling, Logbook EL-1578-5, pp. 41 and 94-98 (BHI 2004c).
bgs = below ground surface

GEA = gamma energy analysis

HEIS = Hanford Environmental Information System
ICP =inductively coupled plasma

N/A = not applicable

PCB = polychlorinated biphenyl

SVOC = semivolatile organic compound

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites 6
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Table 2. Comparison of Maximum Values to Action Levels at the1607-F1 Sanitary
Sewer System Waste Site.

Maximum Remedial Action Goals® (mg/kg) Poes the Does Maximum
CopPC (E:’:/‘;{lt Direct Groundw"ater Rivel: hllf:?(tle?: rl?ol(}li?ll;)lt l}f;‘lsl;iﬁs
g Exposure Protection Protection Values? Modeling?
Antirnony 0.64 (<B—G) 32 5 5 No -
Arsenic 2 (<BG) 20 20 20 No --
Bariam 81.9 (<BG) 5,600 132 224 No -
Beryllium 0.23(<BM 104 1.51 1.51 No -
Boron 1.4 16,000 320 - No L
Cadmium® 0.25 (<BG) 13.9 0.81 0.81 No -
Chromiam 10.4 (<BG) 120,000 18.5 18.5 No .
Cobalt 4.8 (<BG) 1,600 32 b No -
Copper 15.6 (<BG) 2,960 59.2 22 No
Lead 5.2 (<BG) 353 10.2 10.2 No
Mangarese 224 (<BG) 11,200 512 512 No -
Merc ury 0.06 (<BG) 24 0.33 0.33 No
Molybdenum 0.58 400 8 P No -
Nickel 8.4 (<BG 1,600 19.1 274 No -
Silver 0.40 (<BG) 400 8 0.73 No -
Vanadium 59.4 (<BG) 560 85.1 P No -
Zinc 116 24,000 480 67.8 Yes Yes©
Bis(2-ethylhexyl) 0.043 71.4 0.625 0.36 No -
phthalate ‘
Diethylphthalate 0.036 64,000 1,280 4,600 No -
Di-n-butylphthalate 0.030 8,000 160 540 No -

*Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP)
(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted.

®No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no bioconcentration
factor or ambient water quality criteria values are available to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for

surface waters]).

“Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005a), residual concentrations of zinc are not expected to migrate more
than 2 m (6.6 ft) vertically in 1,000 years based on the soil-partitioning distribution coefficient for zinc of 30 mL/g. The vadose zone
underlying the remediation footprint is approximately 10 m (32.8 ft) thick. Therefore, residual concentrations of zinc are predicted to be
protective of groundwater and the Columbia River.

COPC

= not applicable
= contaminant of potential concem

RAG = remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

RESRAD
WAC

= RESidual RADioactivity (dose assessment model)
= Washington Administrative Code
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100-F-26:8: The 100-F-26:8 waste site COPCs included inductively coupled plasma (ICP) metals,
hexavalent chromium, pesticides, PCBs, and SVOCs (BHI 2004b). In addition, the samples were
analyzed for gamma energy analysis (GEA), gross alpha, and gross beta to determine any need for
further radiological analysis of the samples.

C onfirmatory Sample Design

Hislorical data, process knowledge, geophysical survey results, site visit observations, and other
avalable information were used to develop site-specific sample designs for the 1607-F1 and 100-F-26:8
w aste sites (BHI 2004a, 2004b). This information was also used to identify boundaries of the 1607-F1
w aste site and assist in identifying areas for excavation to locate the 1607-F1 septic tank and drain field
for confirmatory sampling. A historic Hanford Si  design drawing (C.. 1965) showing the 1607-F1
septic tank and associated sanitary sewer lines was the basis for the sample design of the tank and
pipelines. The sample design included focused samples at potential worst case locations: a junction of
in fluent pipelines, underneath influent pipelines, inside the septic tank, inside the drain field tile, and
underneath the drain field tiles (Figure 3).

1607-F1: A focused sampling approach was used for confirmatory sampling of the 1607-F1 septic
system based on historical information and results of geophysical surveys (BHI 2004a). The septic tank
was the primary focus of this sampling design. However, the contents of the tank were not sampled
because the tank was not accessible. Therefore, a sample of the soil beneath the septic tank was
collected. One sample of the septic drain field tile contents as well as a soil sample from under the drain
field pipe were also collected. A duplicate sample from the drain field tile contents was also collected.
The sampling was conducted on October 7, 2004, and is documented in the field logbook (BHI 2003).
The sample results were evaluated against the cleanup criteria as specified in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (RDR/RWP)(DOE-RL 2005b) to support a no
action or remedial action decision.

100-F-26:8: Confirmatory sampling of the 100-F-26:8 waste site was conducted on January 5, 2005.
Samples were obtained as directed by the 100-F-26:8 work instruction (BHI 2004b). The historic
Hanford Site design drawing (GE 1954) showing the sanitary sewage lines within the 100-F-26:8
underground pipeline waste site and historical as well as process knowledge of buildings serviced by the
100-F-26:8 underground pipeline waste site were both used to assist in the development of the sampling
design and identify the probable worst-case locations for sampling (Figure 3).

During trenching and sampling activities, no significant debris or other potentially contaminated waste
was observed. No field radiation readings above background were reported during sampling of the
waste sites (BHI 2003).

Confirmatory Sampling Activities

1607-F1 Sample Area 1: Based on historical documentation of the site, geophysical mapping data, and
a site visit, Area 1 was determined to be the probable location of the septic tank (BHI 2004a). The
overburden was scraped to locate and uncover the septic tank. The maximum depth of the excavation
was 3.79 m (12.42 ft) below ground surface and extended from Washington State Plane (WSP)
coordinates N 146835, E 580526 to N 146816, E580513. The dimensions of the tank were 2.64 m by
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6.5 m (8.67 ft by 21.33 ft). The inside of the tank was not accessible; therefore, a soil sample was

co ll:cted by excavating to the west end of the tank. A soil sample (JO1XP2) was taken from beneath the
seplic tank at approximately 3.3 m (10.82 ft) depth. The distance from the soil surface to the bottom of
the lank was approximately 3.4 m (11 ft).

1607-F1 Sample Area 2: A test trench was excavated to the depth of native soil and inspected for the
presence of the drain field. A test trench was excavated from WSP coordinates N 146880, E 580395 to
N 146880, E 580469. The drain field was located at 1.1 m (3.6 ft) below ground surface. The trench
wasexpanded to remove two sections of VCP pipe. Each section was 0.3 m (1 ft) butted together and

ex tensive sediments were found inside and under the pipe. The sampler used discretion to collect 15

ali quots of soil directly below the drain field tile that were combined into 1 sample (JO1XP3) for
labaratory analysis. Volatile organic analysis was added to the list of [aboratory analyses for this sample.
A simple and duplicate (JO1XNO9 and JO1XPO) were taken from drain field tile contents.

100-F-26:8: Confirmatory sampling of the 100-F-26:8 waste site was conducted on January 5, 2005. A
test pit was excavated at the intersection where the sanitary line from the 1709-F and 1720-F Buildings
joined with the 0.2 m (8-in.) vitrified clay pipe collection main running to the septic tank (Figure 3).
During excavation of the test pit, the pipe was encountered at 3 m (10 ft) below ground surface.
Samples of the scale inside the pipe (JO2381) and the soil beneath the pipe (J02378) were collected. A
duplicate soil sample (J02379) was also collected.

Confirmatory Sample Results

Confirmatory samples were analyzed using analytical methods approved by the U.S. Environmental
Protection Agency (DOE-RL 2005a). The sample results were evaluated against the cleanup criteria
specified in the RDR/RAWP (DOE-RL 2005b) to support a no action or remedial action decision. The
confirmatory sample results are stored in the Environmental Restoration (ENRE) project-specific database
prior to archival in the Hanford Environmental Information System (HEIS) and are included in

Appendix A.

1607-F1: A comparison of the maximum detected COPC results from the 1607-F1 waste site and the site
RAGs is presented in Table 2. Contaminants that were not detected above practical quantitation limits or
minimum detectable activities are excluded.

The 1607-F1 confirmatory sampling results (Table 2) show that all samples were below the soil
concentration RAGs, with the exception of zinc which exceeded the Columbia River protection RAG.
Data were not collected on the vertical extent of residual contamination but RESidual RADioactivity
(RESRAD) modeling predicts that compounds having a soil-partitioning coefficient (Ky) greater than

8 mL/g will not migrate through the 10 m (32.8 ft) thick vadose zone between the shallow zone and
groundwater at this site (BHI 2005a). The K4 for zinc is 30 ml/g indicating that this result is protective
of the Columbia River.
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100F-26:8: A comparison of the maximum detected COPC results from the 100-F-26:8 waste site and
the RAGs is presented in Table 3. Contaminants that were not detected above practical quantitation limits or
minmum detectable activities are excluded.

A sample of scale was taken from inside of the vitrified clay pipe (JO2381) and of the soil beneath the
pipe(J02378). A duplicate (JO2379) soil sample and an equipment blank (J02380) were also collected.
Thesoil sample results were below all RAG lookup values.

For tertain metals, SVOCs, PCBs, and pesticides, the pipe scale sample failed lookup values for direct
ex pesure, groundwater protection or river protection RAGs. The scale values were evaluated as part of

the pipe matrix with the following results:
o Failed direct exposure RAGs: benzo(a)pyrene (0.38 mg/kg), chrysene (0.44 mg/kg)

e TFailed groundwater protection RAGs: barium (788 mg/kg), lead (43.7 mg/kg), aroclor-1260
(0.050 mg/kg), benzo(a)pyrene (0.38 mg/kg), benzo(k)fluoranthene (0.38 mg/kg), chrysene (0.44
mg/kg), dichlorodiphenyl-trichloroethane (4,4’-DDT) (0.068 mg/kg)

e TFailed river protection RAGs: barium (788 mg/kg), lead (43.7 mg/kg), zinc (265.5 mg/kg),
aroclor-1260 (0.050 mg/kg), benzo(a)pyrene (0.38 mg/kg), benzo(k)fluoranthene (0.38 mg/kg),
chrysene (0.44 mg/kg), dichlorodiphenyl-dichloroethane (4,4’-DDD) (0.017 mg/kg),
dichlorodiphenyl-dichloroethylene (4,4’-DDE) (0.020 mg/kg), and 4,4’-DDT (0.068 mg/kg).

RESRAD modeling predicts that compounds having a Ky greater than 8 mL/g will not migrate through
the 10 m (33 ft) thick vadose zone between the shallow zone and groundwater at this site (BHI 2005a).
The COPCs that failed groundwater and river protection RAGs at the 100-F-26:8 waste site have K4
values of at least 25 m]./g and are not predicted to reach groundwater or the Columbia River within

1,000 years.
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Table 3. Comparison of Maximum Values and Pipe Matrix Results to Action Levels for Confirmatory Sampling

at the 100-F-26:8 Waste Site. (2 Pages)

Maxn(r;l;/nll(gl?esult Remedial Action Goals” (mg/kg) Rlzso:lst %]icti?lx;{n;u(;;? Matrix Results Malp?ionii;:](goil
and Pipe
COPC Soil Pipe Direct Ground“.'ater Riven: Soil Pipe Scale Pipe Matrix M;?t:iexs :/}:iue Result Pass
Scale Exposure| Protection |Protection Value® RESRAD
Exceed RAGs? Modeling?
Antimony 0.86 (<BG) | 1.3 (<BG) 32 5 5 No No -- - -
Arsenic 2.1 (<BG) | 8.4(<BG) 20 20 20 No No - -- -
Barium 66.6 (<BG) 3,950 5,600 132 224 No Yes 788 Yes Yes
Beryllium 0.58 (<BG) | 0.36 (<BG) 104 1.51 1.51 No No - -- -
Boron 1.8 4.1 16,000 320 - No No - - -
Cadmium 0.14 (<BG) 0.82 13.9 0.81 0.81 No Yes 16 No --
Chromium, total 10.6 (<BG) | 17.9 (<BG) | 80,000 18.5 18.5 No No -- - -
Cobalt 6.1 (<BG) | 14.1 (<BG) | 1,600 320 - No No -- - -
Copper 13.1 (<BG) 43.1 2,960 59.2 22 No Yes 8.6 No -
Lead 4.6 (<BG) 219 353 10.2 10.2 No Yes 43.7 Yes Yes
Manganese 297 (<BG) | 451 («<BG) | 11,200 512 512 No No - -- --
Mercury U 1.06 24 0.33 0.33 -- Yes 21 No -
Molybdenum 0.47 0.9 400 8 - No No - - -
Nickel 10.3 (<BG) | 18 (<BG) 1,600 19.1 274 No No -- -
Selenium 0.66 U 400 5 1 No No -- - --
Silver U 5.0 400 8 0.73 - Yes 0 Yes Yes
Vanadium 43.8 (<BG) | 44.4 (<BG) 560 85.1 _d No No - - -
Zinc 36.6 (<BG) 1,330 24,000 480 67.8 No Yes 265 Yes Yes
Acenaphthene U 0.081 4,800 96 129 No No -~ - --
Acenaphthylene® U 0.13 4,800 96 129 No No - -- -
alpha-Chlordane U 0.078 0.769 0.0165 0.0165 No Yes 0.016 No -
Anthracene U 0.68 24,000 240 1,920 No No -- -- --
Aroclor-1260 U 0.25 0.5 0.017 0.017 No Yes )50 Yes Yes
Benzo(a)anthracene 0.023 2.2 0.137 0.015 0.015 No Yes 44 Yes Yes
Benzo(ghi)perylene® 8] 0.96 2,400 48 192 No No -- -~ --
Benzo(a)pyrene 0.02 1.9 0.137 0.015 0.015 No Yes 0.38 Yes No
Benzo(b)fluoranthene U 1.7 0.137 0.015 0.015 No Yes 34 Yes Yes
Benzo(k)fluoranthene U 1.9 0.137 0.015 0.015 No Yes 38 Yes Yes
Bis(2-ethylhexyl)phthalate 0.018 0.048 714 0.625 0.36 No No -~ -- --
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Table 3. Comparison of Maximum Values and Pipe Matrix Results to Action Levels for Confirmatory Sampling

at the 100-F-26:8 Waste Site. (2 Pages)

—_-

Max’([::;/T(;esu“ Remedial Action Goals® (mg/kg) RIZ;;)‘]S ¢ t}?:ctizxﬁzu(;n;? Matrix Results Maly?i?:lg:%oil
and Pipe
\ core Soil Pipe Direct Groundw:ater Rivel." Soil Pipe Scale Pipe Matrix Ma'i:ie; 313 elue Result Pass
Scale Exposure| Protection |Protection Value® RESRAD
Exceed RAGs? Modeling?

" arbazole 3] 0.47 50 0.437 - No Yes 94 No -

“hrysene 0.031 22 0.137 0.1 0.1 No Yes 4 Yes No'
Vi-n-butylphthalate 0.062 0.082 8,000 160 540 No No - -- -
Dibenz[a,h]anthracene U 042 0.33 0.33 0.33 No Yes 0.084 No -
Dibenzofuran U 0.062 160 3.20 - No No - - -
DDD, 4,4'- U 0.087 4.17 0.0365 0.005 No Yes 0.017 Yes Yes
DDE, 4,4’- U 0.10 2.94 0.0257 0.005 No Yes 0.020 Yes Yes
DDT, 4,4’- U 0.34 2.94 0.0257 0.005 No Yes 0.068 Yes Yes
Fluoranthene 0.046 4.0 3,200 64 18 No No -- - --
Fluorene U 0.17 3,200 64 260 No No -- - --
gamma-Chlordane U 0.067 0.769 0.0165 0.0165 No Yes K] No --

ndeno(1,2,3-cd)pyrene 18] 1.0 1.37 0.33 0.33 No Yes 20 No -
Methoxychlor U 0.13 400 4 1.67 No No - -- -
Na  halene U 0.062 1,600 16 988 No No - = -
ﬁenamthrenee 0.038 2.4 24,000¢ 240 1,920 No No - - --
Pyrene 0.064 33 2,400 48 192 No No - - --
* Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2005b) or ¢ ulated per WAC-

173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted.

The pipe matrix value was based on Calculation No. 0100B-CA-V0209 (BHI 2005b). The pipe matrix reduction factor for a 20-c
matrix value = maximum result of pipe + reduction factor.

RESRAD modeling predicts that compounds having a Ky greater than 8 mL/g will not migrate through the 10-m (33 ft) thick vad  zone between the sh  >w zone and
groundwater at this site (BHI 2005a). The COPCs that failed groundwater and river protection RAGs at the 100-F-26:8 waste site have Ky values of at least 25 mL/g and are
not predicted to reach groundwater or the Columbia River within 1,000 years.

No cleanup level is available from 3 Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no bioconcentration factor or ambient water quality
criteria values are available to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]).

Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals: {Contaminant: acenaphthylene; surrogate: acenapthene]; [Contaminant:
benzo(ghi)perylene; surrogate: pyrene]; [Contaminant: phenanthrene; surrogate: anthracene]

The direct exposure RAG of 137 mg/kg for chrysene was used in original comparison (Feist 2005a). The direct exposure RAG o
RDR/RAWP (DOE-RL 2005b) is used for comparison in this document.

8-in.) vitrified clay} :is 5.01. Pipe

137 mg/kg for chrysene from the

-- = not applicable RDR/RAWP = remedial design report/remec  action work plan
BG = background RESRAD = RESidual RADioactivity (dose model)

COPC = contaminant of potential concern U ’ = undetected

RAG = remedial action goal WAC = Washington Administrative Code
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CONFIRMATORY SAMPLING SUMMARY

At he 1607-F1 sanitary sewer system site, confirmatory sampling results showed that contaminants’
were below the soil concentration RAGs and the site initially was considered for reclassification as a No
Action site. However, a previous agreement with the lead regulatory agency stated that the pipelines

as seciated with septic system had to pass all the soil concentration RAGs for the 1607-F1 septic tank to
be considered clean. The 100-, -26:8 waste site failed due to a direct exposure exceedance for
benzo(a)pyrene . .ttmer 20.J). As aresult, the 160, . . septic tank was also considered contaminated
andwas slated for remediation (Feist 2005a, Feist 2005b).

All contaminants in the 1607-F1 septic tank and drain field were below the RAGs for both direct
exposure and, with tl oot ‘zinc, forriver _ otection. The F SRAD modeling for analogous
sites (BHI 2005a) has shown that this COPC will not reach groundwater or the Columbia River within
1,000 years. Therefore, the septic drain field was not considered to be contaminated and did not require
remediation (Feist 2005b).

REMEDIAL ACTION SUMMARY

Remedial action at the 1607-F1 septic tank and the 100-F-26:8 sanitary sewer pipelines waste sites was
performed between January 8 and April 3, 2007. Both sites were excavated to approximately 3.4 m
(11 ft) below grade resulting in a combined volume of approximately 464 m’ (607 yd®) of material
stockpiled for disposal at the Environmental Restoration Disposal Facility (ERDF). Approximately
266 m (872 ft) of pipeline were removed during remediation. The pipeline was encased in concrete
beneath the road crossings and along most of pipeline length, with the exception of the portion referred
to as the 1709-F french drain (see below) and the lateral along the former sites of the 1709-F and
1720-F Buildings. There were no anomalies or stained soil discovered during remediation. The post-
excavation topography is shown in Figure 4.

Pipeline Excavation Below Roadways

The 100-F-26:8 pipeline ran under major roadways in the 100-F Area at two locations. In order to
accommodate site access, the locations were excavated, verification samples were collected, and the
road crossings were backfilled as quickly as possible.

1709-F French Drain

A french drain was discovered during excavation of the 100-F-26:8 pipeline on the west side of the
former 1709-F truck storage facility. The french drain was partially within the area of the 100-F-26:8
pipeline and was constructed of 10 cm (4-in.-) diameter vitrified clay pipe with 0.3 m (1 ft) sections
joined end-to-end. The location of the pipe for the french drain is consistent with a historical drawing
(GE 1965). The french drain was removed along with the 100-F-26:8 pipeline.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites 13
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Escavation Footprint

Figure 5 shows the extent of excavation for the 1607-F1 and 100-F-26:8 waste sites. The footprint of
the excavation was used for developing the verification sampling design.

VERIFICATION SAMPLING ACTIVITIES

The RAGs are the specific numeric goals against which the cleanup verification data are evaluated to
demonstrate attainment of the remedial action objectives for the site. A single verification sampling
work instruction was prepared to cover sampling at both 1607-F1 septic tank and the 100-F-26:8
mitary cwerp _: v tesites (WCH 2007d). Vv ifii ion mplii fortl I 11607-F1
and the 100-F-26:8 waste sites was performed in September and October 2007 to collect data to
determine if the RAGs had been met (WCH 2007a, WCH 2007b, and WCH 2007c). The following
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 site.

Contaminants of Concern for Verification Sampling

The COCs/COPCs were established using the confirmatory sampling analytical results. Based on these
results, the COC/COPCs for the 1607-F1 and 100-F-26:8 waste sites verification sampling design were
ICP metals (barium, lead, and zinc), pesticides (dichlorodiphenyl-dichloroethane [DDD],
dichlorodiphenyl-dichloroethylene [DDE], dichlorodiphenyl-trichloroethane {DDT]), SVOCs
(benzo(a)pyrene, benzo(k)fluoranthene, and chrysene), and PCBs (aroclor-1260). Petroleum
hydrocarbons and mercury were added as COCs/COPCs based on the discovery of the 1709-F french
drain during remediation of the 100-F-26:8 pipelines. These additions were based on the assumption
that the probable sources of effluent in the french drain were from hose drying and truck washing
activities. Therefore, potential contaminants in the effluent were from motor oil leaks and broken
mercury switches.

Asbestos-containing material was not observed during excavation and was not included as a COPC. An
organic vapor monitor used to screen excavated soils did not detect VOCs during cleanup; therefore,
VOCs were not included as COPCs.
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Sample Design Selection and Basis

This section describes the basis for selection of an appropriate sample design and determination of the
number of verification samples to collect. The 100-F-26:8 waste site was divided into four decision
units for the purpose of verification sampling. The first unit consists of the excavation shallow zone, the
second unit consists of the french drain, and the third unit consists of the excavation shallow zone within
the road crossing area and its associated overburden stockpile, and the fourth unit consists of the
overburden stockpiles. Global positioning system survey instrumentation was used to delineate the
boundaries of the pipeline excavation and the soil stockpiles as shown in Figure 5. A statistical
sampling approach was used for evaluation of the 1607-F1 and 100-F-26:8 waste sites. A judgmental
sampling design was used for the 1709-F french drain, pipeline road crossing, and overburden
stockpiles. Details of the verificatic s. pli are sumn ‘ized in Tab including the location and
sample analyses performed. Specific verification sample locations are shown in Figure 6.

Verification Sample Design — Excavated Area, 1607-F1 and 100-F-26:8 Waste Sites

The decision rule for demonstrating compliance with the cleanup criteria requires comparison of the true
population mean, as estimated by the 95% upper confidence limit on the sample mean, with the cleanup
level. Therefore, a statistical sampling design is the preferred verification sampling approach for this
site because the distribution of potential residual soil contamination over the site is uncertain. 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. This sampling approach is referred to by the Washington State
Department of Ecology as “area-wide sampling.”

Statistical parameters (i.e., standard deviation within the population) for residual contaminant levels at
the 1607-F1 and 100-F-26:8 waste sites were unknown, therefore, standard deviations of the residual
contaminant populations were assumed to be less than 25% of the corresponding decision threshold for
each population. This assumption was verified using the resulting verification sampling data and was
considered in the data quality assessment for the data.

The sampling area was bounded at the base of the excavation by a distance of approximately 1 m (3.3 ft)
on each side of the pipeline location as the soil directly below the pipe had the greatest potential for the
presence of contamination. Visual Sample Plan' (VSP) was used to delineate the sampling area and
apply a random-start systematic grid for verification soil sample collection. Ten verification soil
samples were collected using the statistical sampling approach. Eight additional samples were taken
using a focused approach as discussed in the following sections.

A triangular grid was selected for this investigation based on studies that indicate triangular grids are
superior to square grids (Gilbert 1987). Additional details concerning the use of VSP to develop the
statistical sampling design and derive the number of verification samples to collect are discussed in
1607-F1 and 100-F-26:8 waste sites verification sampling work instruction (WCH 2007d).

! Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov.
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Table 4. Verification Sample Summary for 1607-F1
and 100-F-26:8 Waste Sites. (2 Pages)

Location gi:gier Nox&:rl:;ng Ea(slt:)\g Sample Analysis
SVOA, PCBs, pesticides, ICP metals,
Road J14YW4 | 146802.1 | 5806532 | mereury, hexavalent chromium, GEA, gross
Crossing ' ' alpha, gross beta, strontium-90, isotopic
nhtitaniym and fentanic yraninm
I Road SVUA, PCBs, pesticides, 1CP metals,
Crossi J14YWS5 N/A N/A mercury, hexavalent chromium, GEA, gross
Stockpiie alpha, gross beta, strontium-90, isotopic
P plutonium and isotopic uranium.
SVOA, PCBs, pesticides, ICP metals,
Road J14YW6 1467975 5806532 mercury, hexavalent chromium, GEA, gross
Crossing ’ ‘ alpha, gross beta, strontium-90, isotopic
plutonium and isotopic uranium.
SVOA, PCBs, pesticides, ICP metals,
Duplicate T14YWS N/A N/A mercury, hexavalent chromium, GEA, gross
P ‘ alpha, gross beta, strontium-90, isotopic
plutonium and isotopic uranium.
Road J15F90 146823.6 | 580633.1 SVOA, pesticides, ICP metals, TPH.
Crossing ) )
Ci‘;:io JISF91 | 146823.6 | 580645.6 | SVOA, pesticides, ICP metals, TPH.
Ciﬁ;‘fno JISF92 | 146822.8 | 5806416 | SVOA, pesticides, ICP metals, TPH.
Road
Crossing J15F93 N/A N/A SVOA, pesticides, ICP metals, TPH.
Stockpile
. Pesticides, SVOAs, PCBs, ICP metals and
Excavation J15F9%4 146823.5 | 580526.8 mercury.
Excavation T15F95 146823.0 | 580556.4 Pesticides, SVOAs, PCBs, ICP metals and
‘ ’ mercury.
Excavation 115F96 1468249 | 5805682 Pesticides, SVOAs, PCBs, ICP metals and
) ‘ mercury.
Excavation 115F97 146822.5 5305861 Pesticides, SVOAs, PCBs, ICP metals and
’ ' mercury.
. Pesticides, SVOAs, PCBs, ICP metals and
Excavation J15F98 146823.6 | 580597.8 mercury.
Excavation 115F99 146823 6 580597.8 Pesticides, SVOAs, PCBs, ICP metals and
’ ' mercury.
. Pesticides, SVOAs, PCBs, ICP metals and
Excavation J15FBO 146823.1 5806274 mercury.
Excavation 11SFB1 146811 8 5806522 Pesticides, SVOAs, PCBs, ICP metals and
’ ' mercury.
. Pesticides, SVOAs, PCBs, ICP metals and
Excavation | JI5FB2 146818.6 | 580651.6 mercury.
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Table 4. Verification Sample Summary for 1607-F1
and 100-F-26:8 Waste Sites. (2 Pages)

. Sample | Northing® | Easting® .
Location Number (m) (m) Sample Analysis
Excavation | JISFB3 | 146851.8 | 5806069 | Pesticides, SVOAs, PCBs, ICP metals and
mercury.
Excavation | JISFB4 | 1468964 | 580608.5 | Lesticides, SVOAs, PCBs, ICP metals and
mercury.
Fren‘ch 115EBS 146882.5 580570.0 TPH, pesticides, SVOAs, PCBs, ICP metals
Drain and mercury.
Frenph J15EB6 146883 1 530587 8 ‘I'PH, pesticides, SVOAs, PCBs, 1CP metals
Praipn and mercury.
r'ren;h 115EB7 146882.9 5306115 TPH, pesticides, SVOAs, PCBs, ICP metals
Drain and mercury.
BCL-A J15FB8 N/A TPH, pesticides, SVOAs, PCBs, ICP metals
and mercury.
BCL-B J15FB9 N/A Pesticides, SVOAs, PCBS,_ ICP metals and
mercury.
BCL-C 115ECO N/A Pesticides, SVOAs, PCBs, ICP metals and
mercury.
BCL-D J15EC1 N/A Pesticides, SVOAs, PCBs, ICP metals and
mercury.
* Washington State Plane (meters)
BCL = below cleanup leve N/A = not applicable
GEA = gamma energy analysis PCB = polychlorinated biphenyl
ICP = inductively coupled plasma SVOA =semivolatile organic analysis
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Figure 6. Verification Sampling Locations at the 1607-F1 and 100-F-26:8 Waste Sites.
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Verification Sample Design — 1709-F French Drain

The french drain was 46 m (151 ft) long with gaps along most of its length where the pipes joined

to gether end-to-end. The target population (i.e., strata) was defined as the soil directly below the
pipeline, based on the presumption that this was where any residual contamination would most likely be
found. ‘Three soil samples were focused along the pipeline transect. Two of the samples were located
near each end of the pipeline and the third was near the midpoint. The results of these soil samples were
individually evaluated against the cleanup criteria.

Verification Sample Design — Pipeline Excavation Below Roadways

The 100-F-26:8 w. pii 11 ranl ith two sectio;  of a major roadway int.  100-F Area
(Figure 5). The 100-F-26:8 pipeline was removed from below F Avenue North prior to the development
of the verification sampling design. Given that the road excavation needed to be reconstructed quickly,
verification samples were collected from the F Avenue North road crossing on April 3, 2007 and the
road was reconstructed prior to the development of the overall verification sampling design.
Professional judgment was used to select two sample locations along the excavated pipeline transect.
The target population (i.e., strata) was defined as the soil directly below the pipeline segment, based on
the presumption that any contamination remaining in the soil after the remediation would most likely be
present below the pipeline. Laboratory radiological screening analyses were also conducted on this set
of roadway crossing samples, given that these were collected before the remediation was complete.

Three soil samples were focused at the second road crossing location on F Avenue South at
approximately equidistant intervals along the excavated pipeline transect. These samples were obtained
on August 27, 2007.

Verification sampling was also performed for each of the overburden stockpiles used to backfill the road
crossings. Sampling of the overburden material consisted of collecting 25 aliquots of soil distributed
across the surface of the pile and combining the aliquots into a single sample. The results of these soil
samples were individually evaluated against the cleanup criteria.

Verification Sample Design — Overburden Stockpiles

The overburden stockpiles for the remedial excavation were identified as BCL-A, BCL-B, BCL-C and
BCL-D. Sampling of the overburden stockpiles consisted of collecting 25 aliquots of soil distributed
across the surface of each stockpile. The 25 aliquots were then combined into one sample for each
stockpile and submitted for laboratory analysis. A total of four samples were collected and analyzed.
The data was used to evaluate the suitability of the overburden soil for use as backfill.

Verification Sampling Results
Verification samples were analyzed using U.S. Environmental Protection Agency-approved analytical

methods. The laboratory-reported data for all constituents are stored in the ENRE project-specific
database, are archived in HEIS, and are presented in Appendix B.
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Asnoted earlier, the 1607-F1 and 100-F-26:8 waste sites were divided into four decision units for
verification sampling: 1) excavation footprint, 2) 1709-F french drain, 3) road crossing areas, and 4)
overburden stock piles. Evaluation of the verification data from the excavation footprint was calculated
us ing the 95% upper confidence limit on the true population mean for residual concentrations of
COC/COPCs as specified by the RDR/RAWP (DOE-RL 2005b). These calculations are provided in
Appendix B. When a nonradionuclide COC/COPCs was detected in fewer than 50% of the verification
samples collected, the maximum detected value was used for comparison against the RAGs. If no
detections for a given COC/COPCs were reported in the data set, then no statistical evaluation or
calculations were performed for that COC/COPCs. Evaluations of the verification data from the french
drain, road crossing, and stockpiles were performed by direct comparison of the sample results against
cleanup criteria.

Comparisons of the statistical and maximum results for COC/COPCs with the shallow-zone RAGs for
the excavation footprint, french drain, road crossings, and overburden stockpile areas are summarized in
Tables 5a, 5b, 5c, and 5d, respectively. All four decision units are evaluated using the shallow-zone
cleanup criteria. Contaminants that were not detected by laboratory analysis are excluded from these
tables. Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations
Database (Ecology 2005) under Washington Administrative Code (WAC) 173-340-740(3) for
aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these constituents are
notconsidered site COCs. Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 were
detected in samples collected at the site, but are not considered within statistical calculations or the
following tables, as these isotopes are not related to the operational history of the site and were detected
below background levels (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 provided in DOE-RL [1996]).
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Table Sa. Comparison of Maximum or Statistical Contaminant Concentrations to
Action Levels for the 1607-F1 Septic Tank and 100-F-26:8 Sanitary Sewer
Pipelines Excavation Verification Sampling Event. (2 Pages)

Maximum Remedial Action Goals® (mg/kg) Does the
or Soil Cleanup |Soil Cleanup Olz/lsat);itil'tgltli:;l R]e)s(:;St g]:ss
COC/COPCs Statistical |  pjrect Level for Level for Result RESRAD
Result | Exposure | Groundwater River Exceed | Modeling?
(mg/kg) Protection Protection RAGs?

Antimonv 1.1 (<R 32 5 5 No -
Arsenic o 2.2(<BU) 2V 2V 2V No --
Barium 62.6 (<BG) 5600 132 224 No --
Beryllium 0.30 (<BG) 10.4 1.51 1.51 No --
Boron 2.1 16,000 320 . No -
Chromium (total) 12.0 («<BG)| 80,000 18.5 18.5 No -
Cobalt 5.6 (<BG)| 1,600 32 - No -
Copper 11.2 (<BG) 2,960 59.2 22.0 No --
Lead 7.9 (<BG) 353 10.2 10.2 No

Manganese 264 (<BG) 11,200 512 512 No --
Mercury 0.16 (<BG) 24 0.33 0.33 No -
Molybdenum 0.52 400 8 b No -
Nickel 8.8 (<BG) 1,600 19.1 27.4 No --
Selenium 14 400 5 1 Yes Yes©
Silver 0.51 (<BG) 400 8 0.73 No -
Vanadium 33.1 (<BG)| 560 85.1 b No -
Zinc 37.7 (<BG)| 24,000 480 67.8 No -
TPH 253 N/A - 200°¢ 200°¢ Yes Yes©
Bis(2-ethylhexyl)phthalate 0.12 714 0.625 0.36 No -
Dibenzo(a,h)anthracene 0.029 0.33 0.33 0.33 No --
Fluoranthene 0.022 3,200 64 18.0 No -
Phenanthrene® 0.018 24,000 240 1,920 No -
Pyrene 0.029 2,400 48 192 No -
RHC. beta 0.0006 0.556 0.00486 0.00554 No -
alpha-Chlordane 0.0042 0.769 0.0165 0.0165 No --
DDD, 4,4’- 0.0012 4.17 0.0365 0.005 No --
DDE, 4,4’- 0.0110 2.94 0.0257 0.005 Yes Yes©
DDT, 4,4’- 2.94 0.0257 0.005 No

0.0030
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Table 5a. Comparison of Maximum or Statistical Contaminant Concentrations to
Action Levels for the 1607-F1 Septic Tank and 100-F-26:8 Sanitary Sewer
Pipelines Excavation Verification Sampling Event. (2 Pages)

Maximum Remedial Action Goals” (mg/kg) Does the
or Soil €I Soil C1 Maximum | Does the
) . . onf Lleanup |01l L-1eanup | Seatistical | Result Pass
COC/COPCs Statistical Direct Level for Level for Result RESRAD
Result | Exposure | Groundwater River Exceed | Modeling?
(mg/kg) Protection Protection RAGs?
gamma-Chlordane 0.0025 0.769 0.0165 Q0168 Nn -
Endowalfan T I 0 0ns3 ARN 96 0.0112 No .
Heptachlor epoxide 0.0006 0.11 0.002 0.002 No -
Methoxychlor 0.0010 400 4 1.67 No --

* Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area
(RDR/RAWP) (DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996,
unless otherwise noted.

® No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no
bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC 173-340-
730(3)(a)(iii), 1996 [Method B for surface waters]).

¢ RESRAD modeling predicts that compounds having a Ky greater than 8 mL/g will not migrate through the 10-m (33 ft)
thick vadose zone between the shallow zone and groundwater at this site (BHI 2005a). The COPCs that failed groundwater
and river protection RAGs at the 100-F-26:8 waste site have K, values of greater than 8 mL/g and are not predicted to reach
groundwater or the Columbia River within 1,000 years.

¢ From WAC-173-340-740(2), Method B, 1996, Method A for soils.

¢ Toxicity data for this chemical is not available. Cleanup levels are based on surrogate chemicals:

Contaminant: phenanthrene; surrogate: anthracene.
- = not applicable
BG = background

CcocC = contaminant of concem

COpPC = contaminant of potential concern

DDD = dichlorodiphenyldichloroethane

DDE = dichlorodiphenyldichloroethylene '
DDT = dichlorodiphenyltrichloroethane

RAG = remedial action goal

RDL = required detection limit

RDR/RAWP =remedial design report/remedial action work plan

RESRAD = RESidual RADioactivity (dose assessment model)
TPH = total petroleum hydrocarbons
WAC = Washington Administrative Code
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Table Sb. Comparison of Maximum Contaminant Concentrations to Action Levels for
the 1709-F French Drain Verification Sampling Event.
Remedial Action Goals® (mg/kg) Does the Does the
Maximum Soil Cleanup |Soil Cleanup Maximum | Result Pass
COC/COPCs Result Direct Level for Level for Exceed RESRAD
9 .
(mg/kg) | Exposure | Groundwater River RAGs? | Modeling?
Protection Protection

Arsenic 2.6 (<BG) 20 20 20 No -

Barium 85.2 («<BG) 5,600 132 224 No --

Beryllium 0.46 (<BG) 10.4 1.51 1.51 No --

Chraminm (tatal) 9.6 (<BG) KN NOO 1% 8 185 Nn -

Cobalit 7.3 3G) 1,600 32 No --

Copper 11.1 (<BG) 2,960 59.2 22.0 No --

Lead 7.1 (<BG) 353 10.2 10.2 No --

Manganese 364 (<BG) 11,200 512 512 No --

Nickel 10.3 (<BG) 1,600 19.1 274 No --

Vanadium 39.8 (<BG) 560 85.1 -P No --

Zinc 474 (<BG)| 24,000 480 67.8 No --

Bis(2-ethylhexyl)phthalate 0.063 71.4 0.625 0.36 No -

Dibenzo(a,h)anthracene 0.022 0.33° 0.33° 0.33° No -

* Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area
(RDR/RAWP)(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless
otherwise noted.

® No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no
bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels
(WAC 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]).

¢ Where cleanup levels are less than RDLs, cleanup levels default to RDLs (WAC 173-340-707(2), 1996).

-- = not applicable

BG = background

COocC = contaminant of concern

COPC = contaminant of potential concern

RAG = remedial action goal

RDL =required detection limit

RDR/RAWP = remedial design report/remedial action work plan

RESRAD = RESidual RADioactivity (dose assessment model)

WAC = Washington Administrative Code
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Table Sc. Comparison of Maximum Contaminant Concentrations to Action Levels for
the 100-F-26:8 Sanitary Sewer Pipelines Road Crossing Verification Sampling Event.
Gereric Site Lookup Values® (pCi/g) Does the
. ) Maximum Does the
COC/COPCs M;tlsl:]l;m Sl;:)l:::w Groundw-'ater Prf){tl:;l;on Result Result Pass
(pCi/g) Lookup Protection Lookup Exceed RESR-AD
Lookup Value Lookup Modeling?
Value Value Values?
Uranium-233/234 0.6 (<BG) 1.1° 1.1° 1.1° No -
Uranium-238 0.416 (<BG) 1.1° 1.1° 1.1° No -
Remedial Action Goals® (mg/kg) Does the Does the
cocs Maximum ' Soil Cleanup {Soil Cleanup| Maximum | Result Pass
COPCs Result (mg/kg) Direct Level for Level for Exceed RESR.AD
Exposure | Groundwater River RAGs? Modeling?
| Protection | Beetectien 1
Arsenic 3.9 (<BU) 20 20 20 No -
Barium 48.2 (<BG): 5,600 132 224 No --
Beryllium 0.28 (<BG) 10.4 1.51 1.51 No --
Boron 1.6 16,000 320 - No --
Chromium (total) 8.7 (<BG) 80,000 18.5 18.5 No -
Chromium (hexavalent) 0.22 2.1 4.8° 2 No -
Cobalt 5.6 (<BG) 1,600 32 T No ~
Copper 12.9 (<BG) 2,960 59.2 22.0 No --
Lead 4.8 (<BG) 353 10.2 10.2 No --
Manganese 272 (<BG) 11,200 512 512 No -
Nickel 95 (RN 1 AI)O 10 1 T A N~
Vanagwum . T 404 <BG) 500 85.1 - O -
Zinc 38.3 (<BG) 24,000 480 67.8 No -
Bis(2-ethylhexyl)phthalate 0.084 71.4 0.625 0.36 No -
Dibenzo(a,h)anthracene 0.021 0.33°¢ 0.33°¢ 0.33° No --

* Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area
(RDR/RAWP)(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless

otherwise noted.

specific statistical soil background activity (DOE-RL 1996).
 No cleanup level is available from the Washington State Department of Ecology Cleanup Levels and Risk Calculations database
(Ecology 2005), and no bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels
(WAC 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]).
¢ Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996
[“100 times rule”]) presented is lower than that presented in DOE-RL (2005b), based on updated oral reference dose value (as

The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-

provided in the Integrated Risk Information System) (EPA 2006).
¢ Where cleanup levels are less than RDLs, cleanup levels default to RDLs (WAC 173-340-707(2), 1996).
- = not applicable RAG = remedial action goal
BG

= background RDR/RAWP = remedial design report/remedial action work plan
cocC = contaminant of concern RESRAD = RESidual RADioactivity (dose model)
COPC = contaminant of potential concern WAC = Washington Administrative Code
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Table 5d. Comparison of Maximum Contaminant Concentrations to Action Levels for the
1607-F1 Septic Tank and 100-F-26:8 Overburden Stockpile
Verification Sampling Event. (2 Pages)

Remedial Action Goals® (mg/kg) Does the Does the
Maximum Soil Cleanup |Soil Cleanup M}g x1ml;lm RI:IS*]uSlIt{l:ES
COC/COPCs Result Direct Levelfor | Level for R’:ée > | Mordelina®
(mg/kg) Exposure | Groundwater River S odeling:
Protection Protection
| Methoxychlor 0.0018 | 400 4 1.67 | No -

? Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area
(RDR/RAWP)(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless
otherwise noted.

® No cleanup level is available from the Washington State Department of Ecology Cleanup Levels and Risk Calculations database
(Ecology 2005), and no bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels
(WAC 173-340-730(3)(a)(ii1), 1996 [Method B for surface waters]).

“ RESRAD modeling predicts that compounds having a K, greater than 8 mL/g will not migrate through the 10-m (33 ft) thick vadose
zone between the shallow zone and groundwater at this site (BHI 2005a). The COPCs that failed groundwater and river protection
RAGs at the 100-F-26:8 waste site have K, values of greater than 8 mL/g and are not predicted to reach groundwater or the
Columbia River within 1,000 years.

9 Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: benzo(g,h,i)perylene; surrogate: pyrene.
- = not applicable
BCL = below cleanup level

BG = background

COC = contaminant of concern

COPC = contaminant of potential concern

DDE = dichlorodiphenyldichloroethylene

DDT = dichlorodiphenyltrichloroethane

RAG = remedial action goal

RDL = required detection limit

RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose assessment model)
WAC = Washington Administrative Code

VERIFICATION SAMPLE DATA EVALUATION

Evaluation of the verification sampling results in Tables 5a, 5b, 5¢, and 5d show that all direct exposure
cleanup levels are met for the four decision units of the 1607-F1 and 100-F-26:8 waste sites: the
1607-F1 septic tank and 100-F-26:8 pipelines excavation footprint, 1709-F french drain, road crossing
areas, and overburden stockpiles.

In the excavation area of the 1607-F1 septic tank and 100-F-26:8 pipelines (Table 5a), groundwater
and/or Columbia River protection RAGS were exceeded for selenium, TPHs, and 4,4’-DDE. Data were
not collected on the vertical extent of residual contamination, but RESRAD modeling predicts that
compounds having a soil-partitioning coefficient (K4) greater than 8 mL/g will not migrate through the
10-m (32.8 ft)-thick vadose zone between the shallow zone and groundwater at this site (BHI 2005a).
The K, for each of these contaminants is greater than 8 ml/g.

In Table 5b, residual concentrations of all site COCs were below site background values or shallow zone

clean-up values for the french drain excavation. Therefore, the remediation performed is protective of
the groundwater and Columbia River.
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In the overburden stockpiles (Table 5d), groundwater and/or Columbia River protection RAGS were
exceeded for lead, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and
benzo(k)fluoranthene. Each of these compounds has a K, greater than 8 ml/g, and as discussed above,
the contaminant is not expected to migrate through the vadose zone. Therefore, these results are
protective of groundwater and the Columbia River.

Allother COC/COPCs for the 1607-F1 and 100-F-26:8 waste sites were either not detected or quantified
below RAGs.

Assessment of the risk requirements for the 1607-F1 and 100-F-26:8 waste sites is determined by
calculation of the hazard quotient and carcinogenic (excess cancer) risk values for nonradionuclides

(+ __ dix _,. ..erequirements 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
curnulative excess carcinogenic risk of less than 1 x 10”. These risk values were conservatively
calculated for the combined waste sites using the highest values from each of the four decision units.
Risk values were not calculated for constituents that were not detected or were detected at
concentrations below Hanford Site or Washington State background values. The results (Appendix C)
indicate that all individual hazard quotients for noncarcinogenic constituents are less than 1.0. The
curnulative hazard quotient for the waste sites is 3.9 x 10, All individual cumulative carcinogenic risk
values are less than 1 x 10, The cumulative carcinogenic risk value is 1.3 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. The application of the three-part test for the 1607-F1 and
100-F-26:8 remediation footprints of these waste sites is included in the statistical calculations
(Appendix B). The three-part test is not applicable to the french drain, road crossing, or overburden
stockpile results because direct evaluation of nonstatistical sampling results was used as the compliance
basis. All residual COC/COPCs concentrations for the 1607-F1 and 100-F-26:8 waste site remediation
footprint pass the three-part test.

DATA QUALITY ASSESSMENT
Confirmatory Sampling

A data quality assessment (DQA) review was performed to compare the confirmatory sampling
approach and analytical data with the sampling and data requirements specified by the project
objectives. This review involved evaluation of the data to determine if they are of the nght type, quality,
and quantity to support the intended use (i.e., closeout decisions [EPA 2000]). The assessment review
completed the data life cycle (i.e., planning, implementation, and assessment) that was initiated by the
data quality objectives process.

The DQA review was performed in accordance with BHI-EE-01, Environmental Investigations
Procedures. Specific data quality objectives for the site are found in the SAP (DOE-RL 2005a). All
samples were collected per the sample design. The data quality requirements in the SAP were used for
assessing data from statistical sampling and do not specifically apply to the data sets resulting from the
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focused sampling performed for the remaining sites. However, to ensure quality data sets, the SAP data
as surance requirements as well as the validation procedures for chemical and radiochemical analysis
(BHI 2000a, 2000b) were followed, where appropriate.

1607-F1: The SVOC analyses had the common laboratory contaminants bis(2ethylhexyl)phthalate and
di-n-butylphthalate in the method blanks, in the other quality assurance (QA)/quality control (QC)
samples, and in the field samples. The concentrations observed in the field samples were all similar to
the associated method blanks, thus confirming that these results are caused by laboratory contamination
and are not actually from the field samples themselves. All of the concentrations from field samples are
below their required detection limits (RDLs) and should not otherwise impact the data. The data are
useable for decision-making purposes.

The analysis for SVOCs had some minor issues with matrix interference. The matrix interference drove
the method detection limits (MDLs) above the target detection limits on many of the analytes. However,
other than a common laboratory contaminant, bis(2-ethylhexyl)phalate, the results were all nondetect.
There 1s no reason to believe that any SVOCs are present in these samples. The matrix interference is
notunexpected in a sample from a sewer system, and similar interference is also seen in the PCB and
pesticide analyses from this site. The SVOCs also had some minor issues with some of the QA/QC
samples that did not impact the data.

The analysis for PCBs reported all results as nondetect. All PCB analytes in sample JO1XN9 were
reported with MDLs of 0.068 mg/kg, and all PCB analytes in sample JO1XPO were reported with MDLs
of 0.034 mg/kg. The RDL and groundwater lookup value for PCBs is 0.017 mg/kg. This sample was
taken at 1.1 m (3.6 ft) below ground surface, leaving 8.5 m (27.9 ft) to groundwater. Generic model
results indicate that any contaminant with a distribution coefficient (Ky) greater than 9.0 mL/g will not
impact groundwater within the period of interest. All of the PCBs have K4 values well above 9.0 mL/g
and, therefore, present no threat to groundwater within the period of interest.

All pesticide analytes were nondetect with MDLs greater than their RDLs. For most analytes, their
MDLs are only slightly larger than their RDLs, but they are still below their groundwater lookup values.
Five analytes had MDLs that were greater than their groundwater lookup values (alpha BHC,
heptachlor, aldrin, heptachlor epoxide, and dieldrin). Generic model results indicate that any
contaminant with a Kq4 greater than 9.0 mL/g will not reach groundwater within the period of interest.
All of the pesticides of interest, except for alpha BHC, have Ky values above 9.0 mL/g and, therefore,
present no threat to groundwater within the period of interest. There is no reason to believe that any
pesticides are present in these samples. The matrix interference is not unexpected in a sample from a
sewer system.

A common laboratory contaminant (methylene chloride) was found in the VOCs method blank and in all
of the samples at levels below the MDL. There is no impact on sample data.

Limited, random, or sample matrix-specific-influenced batch quality control issues such as these are a

potential challenge for any analysis. The number and types seen in these data sets were within
expectations for the matrix types and analyses performed.
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TheDQA review for the 1607-F-1 site found the results to be accurate within the standard errors
assaciated with the methods, including sampling and sample handling. The review for the 1607-Fl site
concludes that the data are of the right type, quality, and quantity to support the intended use. Detection
limis, precision, accuracy, and sampling data group completeness were assessed to determine if any

an alytical results should be rejected as a result of quality assurance and quality control deficiencies. All
an alytical data were found to be acceptable for decision-making purposes. The confirmatory sample

an alytical data are stored in the Environmental Restoration project-specific database prior to archiving in
the Hanford Environmental Information System and are summarized in Appendix A.

100-F-26:8: The laboratory double-spiked the laboratory control sample in the SVOC analyses. This
problem was limited to the laboratory control sample. Field sample data remained useable for decision-
making purposes.

Also in the SVOC analyses, there were elevated MDLs for many of the nondetected analytes. Most of
the nondetected compounds would have been detected at their RDLs if those analytes were present in
the field samples. For analytes that were detected the analytical data are acceptable. However, for
undetected analytes, the data are unacceptable to determine if concentrations are below their action
levels. Therefore, SVOCs are retained for verification sampling.

The soil samples JO2378, J02379 (duplicate of J02378), and J02380 equipment blank collected for
sarnple delivery group (SDG) H2960 and analyzed for chlorinated pesticides had MDLs that were
slightly above their RDLs. The values involved were close enough to each other that if the target
analytes were present in the field samples they would still have been detected. They were, however,
nondetect, and no impact on the data was observed.

The sediments collected from inside the pipeline (SDG H2959) and analyzed for chlorinated pesticides
required dilutions of their extracts in order to run on the analytical equipment. Because of the dilutions,
the surrogates and matrix spikes were lost. This is a typical result when dilutions are required. The
other QA/QC samples had no problems. While the accuracy of the data may be considered low, the data
are still useable for decision-making purposes.

Also in the chlorinated pesticides, the analyte toxaphene is not supported by a QA/QC work up. The
data are, therefore, estimated but useable for decision-making purposes.

In the PCB analyses for the 100-F-26:8 waste site, the MDLs all exceeded the RQLs by a small amount.
The field sample MDLs were close enough to the RQLs that the analytes should have been detected at
the RQLs if they had been present. The data are useable for decision-making purposes.

Because the matrix spikes and laboratory duplicates are prepared using actual material from the field
samples, they are subject to natural heterogeneity stemming from those samples. In the metals analysis,
the laboratory has performed post-digestion spikes and serial dilutions on matrix spike analytes that do
not initially meet criteria to account for that heterogeneity and bring the recovery results back into
criteria. For the laboratory duplicates, the heterogeneity is noted and no further action is required.
There is no negative impact on the sample data.
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The samples collected for the ICP metals analyses arrived at the laboratory at 11.7°C. The laboratory
acceptance criteria is 4°C. All of the ICP metals are measured as totals rather than as specific species.
None of the ICP metals could actually be lost from the sample and any possible shift in the distribution
of these metals within the sample would have no effect on the total amounts present. Therefore, a

sli ghtly warm sample temperature will have no impact on these data.

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

A comparison of the sample J02378 and its duplicate J02379 showed only slight variations between the
two. The small differences can be accounted for as natural | o_ teity found in the sar. ¢ lia.
Noimpact on the sample data is suggested by this result.

The DQA review for the 100-F-26:8 waste site found the results to be accurate within the standard errors
associated with the methods, including sampling and sample handling. The DQA review for the
100-F-26:8 waste site concludes that the data were of the right type, quality, and quantity to support

their intended use, except as noted above. 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. The
confirmatory sample analytical data are stored in the ENRE project-specific database prior to archival in
HEIS and are summarized in Appendix A.

VERIFICATION SAMPLING DATA QUALITY ASSESSMENT

A DQA was performed to compare the verification sampling approach and resulting analytical data with
the sampling and data requirements specified in the site-specific sample designs (DOE-RL 2005a,

WCH 2007d). This DQA was performed in accordance with site-specific data quality objectives found
in the SAP (DOE-RL 2005a).

To ensure quality data, the SAP data assurance requirements and the data validation procedures for
chemical and radiochemical analysis (BHI 2000a, 2000b) are used as appropriate. This review involves
evaluation of the data to determine if they are of the right type, quality, and quantity to support the
intended use (i.e., evaluate against cleanup criteria to support a no action or remedial action decision).
The DQA completes the data life cycle (i.e., planning, implementation, and assessment) that was
initiated by the data quality objectives process (EPA 2000).

A review of the sample designs (DOE-RL 2005a, WCH 2007d), the field logbook (WCH 2007b,
WCH 2007b, WCH 2007¢), and applicable analytical data packages has been performed as part of this
DQA. All samples were collected per the sample design.

The sample design included a statistical sampling approach for the shallow-zone excavated area of the

1607-F1 and the 100-F-26:8 waste site. In order to calculate the number of samples needed in the
statistical sampling plan, the standard deviation for each COC/COPC in the then-unknown data set was
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assumed to be less than 25% of the corresponding decision threshold for each population. Examination
of the now-known data set shows that the assumptions in the sampling plan were valid.

The waste site comprises multiple decision units, which include the shallow-zone excavated area at the
16 07-F1 and the 100-F-26:8 waste sites, the two road cross areas associated with the 100-F-26:8
pipeline excavation, the BCL stockpiles, and the 1709-F French Drain. Samples from several decision
units may compose any one SDG. The verification sample data collected at the 100-F-26:8 waste site
were provided by the laboratories in three SDGs: SDG K0755 and SDG K0931 from the pipeline
excavation at the road-cross area, and ST ™ K0921 from the shallow zone, the 1709-F French Drain, and
BCL stockpiles. SDG K0755 was submitted for third-party validation. No major deficiencies were
identified in the analytical data sets. Minor deficiencies are discussed below.

SDG K0755

This SDG comprises three field samples from the road-cross area of the 100-F-26:8 site (J14YW4
through J14YW6). These samples were analyzed for ICP metals, mercury, hexavalent chromium,
pesticides, PCBs, SVOC:s, gross alpha and gross beta by proportional counting, and by gamma
spectroscopy. In addition, sample J14Y W4 was analyzed for total strontium and alpha spectroscopy,
and sample J14YW6 was analyzed for total strontium. SDG K0755 was submitted for third-party
validation. No major deficiencies were found in SDG K0755. Minor deficiencies are as follows:

In the ICP metals analysis, the laboratory control sample (LCS) recovery for silicon is below the QC
limit, at 30.5%. Third-party validation qualified all silicon data in SDG K0755 as estimated and flagged
“J.” Estimated data are useable for decision-making purposes.

Also in the ICP metals analysis, the matrix spike (MS) recoveries for three ICP metals (aluminum,
antimony, and silicon) are out of acceptance criteria. For aluminum and silicon, the spiking
concentration is insignificant compared to the native concentration in the sample from which the MS
was prepared. For these analytes, the deficiency in the MS result 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 three
analytes with acceptable results. Antimony did not have mismatched spike and native concentrations in
the original MS. The original MS recovery for antimony was 62.9%. Antimony results for all samples
in SDG KO0755 are qualified as estimated and flagged “J” by third-party validation. Estimated data are
useable for decision-making purposes.

In the gross alpha analysis, an elevated LCS recovery is reported at 138% which indicates a possible
high bias in the field data. The gross alpha data for SDG K0775 was qualified by third-party validation
as estimated with “J”’ flags due to the high LCS recovery. High biased and estimated data, such as these,
are useable for decision-making purposes.

Reported analytical detection levels are compared against the required quantitation limits (RQLs) to
ensure that laboratory detection levels meet the required criteria. In the radiochemical analysis,

12 detection limits exceeded the RQL. Under the WCH statement of work, no qualification is required.
If the analytes present in the field sample at the RQL concentrations, they would still be detected even
though the RQL is below the MDL. Further, the reported MDLS for these undetected analytes are
significantly below lookup values.
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Allof the toxaphene data in SDG K0755 was qualified by third-party validation as estimated with “J*
fla gs, due to lack of a MS, matrix spike duplicate (MSD), or LCS analysis for the analyte. Estimated, or
“J’-flagged, data are acceptable for decision-making purposes.

In the pesticide analysis, the MS recovery for endosulfan I is above the acceptance criteria, indicating a
potential high bias in the data. All of the endosulfan I sample results in SDG K0755 were reported as
noxm-detects at the detection limit. The elevated MS recovery has no impact on the field sample data and
data are useable for decision-making purposes.

One surrogate recovery in the pesticide analysis, for sample J14Y WS, is outside the initial criterion, with
high results. However, this sample meets the secondary criterion for surrogate recoveries, as there is no
more than one outlier. The data are acceptable for decision-making purposes.

In the SVOC analysis, the common laboratory contaminant bis(2-ethylhexyl)phthalate is detected in the
method blank (MB). Third party validation raised the reported values for bis(2-ethylhexyl)phthalate for
sarmples J14WY4 and J14YWS to the required quantitation limit of 330 pg/kg and qualified them as
undetected and flagged “U”. '

In the SVOC analysis, 15 of 128 MS recoveries are below the acceptance criteria. The MS for

1,2 4-trichlorobenzene is 42%, and the MSD is 54%. The nitrobenzene, isophorone, and
2-nitrophenol MS recoveries are 44%, 53%, and 48%, respectively. The 2,4-dimethylphenol MS
recovery is 44%, and the 2-methylphenol MS recovery is 59%. The MS for 2-methylnaphthalene is
54%. The MS for bis(2-chloroethyl) ether and for 1,2 dichlorobenzene is 46%. The MS is 42% for 1,3-
dichlorobenzene and for 1,4-dichlorobenzene. The LCS recoveries were outside QC limits for the
analytes above, as well as phenol, 2-chlorophenol, 3,4-methylphenol,

n-nitroso-di-n-propylamine, 2,4-dichlorophenol, 4-chloro-3-methylphenol, acenaphthylene,
2,6-dinitrotoluene, 2,4-dinitrophenol, dibenzofuran, fluorine, 4,6-dinitro-2-methylphenol,
n-nitrosodiphenylamine, 4-bromophenyl-phenylether, hexachlorobenzene, pentachlorophenol,
phenanthrene, and carbazol. The results for these analytes were qualified as estimates and flagged “J”
by third party validation. Estimated data are useable for decision-making purposes.

The relative percent differences (RPDs) for bis(2-chloroethyl) ether, 1,3-dichlorobenzene,
1,4-dichlorobenzene, 1,2-dichlorobenzene, 2,2’ oxybis(1-chloropropane), hexachloroethane,
hexachlorocyclopentadiene, 2,4,6-trichlorophenol, 2,4,5-trichlorophenol, and 3,3-dichlorobenzidine are
outside QC limits. The results for these analytes were qualified as estimates and flagged “J” by third-
party validation. Estimated data are useable for decision-making purposes.

SDG K0931
This SDG comprises four field samples from the road cross area of the 100-F-26:8 site (JI1SF90 through
J15F93). These samples were analyzed for ICP metals, pesticides, PCBs, TPH, and SVOC. No major

deficiencies were found in SDG K0931. Minor deficiencies are as follows:

Two surrogate recoveries in the SVOC analysis for sample J15F93 are outside the 1nitial criterion, with
low results. This sample does not meet the secondary criterion for surrogate recoveries, as there is more
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thanone outlier. The SVOC data for sample J15F93 may be considered estimated. Estimated data are
acceptable for decision-making purposes.

In the SVOC analysis, three of 128 MS recoveries are below the acceptance criteria. The MSD for
1,3-dichlorobenzene is 48%, and the MSD for 1,4-dichlorobenzene and hexachloroethane are both 47%,.
Method blank recoveries are below the acceptance criteria for 2,4 dinitrophenol and
4,6-dinitro-2-methylphenol. The results for these analytes may be considered estimated. Estimated data
are useable for decision-making purposes.

lack ofad™™ M or ~ "7 a1  ssis for toxaphene in the pesticide  alysis, ' toxaphenere: ts
for SDG K0931 may be considered estimated. Estimated data are acceptable for decision-making

purposes.

In the ICP metals analysis, sodium and zinc were reported in the MB at a concentration below the
contract required quantitation limit (CRQL) but not less than 1/5th of the concentration reported in the
field samples (i.e., the field sample concentration is low enough that the MB concentration is of similar
magnitude). The sodium and zinc results may be considered estimated. The data are acceptable for
decision-making purposes.

Also in the ICP metals analysis, the MS recoveries for three ICP metals (aluminum, iron, and silicon)
are out of acceptance criteria. For these analytes, the spiking concentration is insignificant compared to
the native concentration in the sample from which the MS was prepared. The deficiency in the MS
result is a reflection of the analytical vanability 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 three
analytes with acceptable results. The data are useable for decision-making purposes.

The RPD for silicon is outside QC limits, at 45.6%. The elevated RPD is attributed to natural
heterogeneity of the sample matrix. The silicon data are usable for decision-making purposes.

SDG K0921

This SDG comprises the 10 statistical field samples from the shallow-zone excavation of the 100-F-26:8
site (J15F94 - J15F99 and J15FBO - J15FB4), three focused field samples from the 1709-F french drain
(J15FB5 -J15FB7), four composite samples from the BCL stockpiles (J15FBS, J15FB9, J15FCO0, and
J15FC1), and an equipment blank (J15FC2). The samples include one field duplicate pair
(J15F97/J15F98). These samples were analyzed for ICP metals, pesticides, PCBs, TPH, and SVOC. No
major deficiencies were found in SDG K0921. Minor deficiencies are as follows:

In the TPH analysis, TPH is reported in the MB at a concentration approximately four times the
reporting limit. All TPH sample results are reported as below the detection limit, except sample
J15FB1. The sample J1SFB1 TPH result may be considered estimated. The data are acceptable for
decision-making purposes.

In the SVOC analysis, 20 of 128 MS recoveries are below the acceptance criteria. The MS for
1,2,4-trichlorobenzene is 47%, and the MSD is 50%. The 4-chloro-3-methylphenol MS is 44% and the
MSD is 56%. The MS for 2-methylnaphthalene is 46%, and the MSD is 53%. The nitrobenzene MS is
41% and the MSD is 46%. The MS for isophorone is 48% and the MSD 1s 56%. The
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2-methylphenol, 3,4-methylphenol, and 2-nitrophenol MS recoveries are 54%, 58%, and 48%,
respectively. The 2,4-dimethylphenol MS recovery is 43%, and the 2-nitroanaline MS recovery is 57%.
Th e MS recovery for 3-nitroaniline and n-nitrosodiphenylamine (1) are both 48%. The fluorine MS is
599, and the 4-nitroaniline MS is 49%. Method blank recoveries are below the acceptance criteria for
2-methylphenol, 3,4-methylphenol, nitrobenzene, isophorone, 2-nitrophenol, 2,4 dimethylphenol,
2,4-dichlorophenol, 1,2, 4-trichlorobenzene, 4-chloro-3-methylphenol,

2-nitroaniline, n-nitrosodiphenylamine (1) and 2-methylnaphthalene, as well. The results for these
analytes may be considered estimated. Estimated data are useable for decision-making purposes.

Surrogate recoveries in the pesticide analysis are outside the initial criterion, with high results, for
samp J1u. )7, ]1 , J15T™7 J15FB3, J15FBS, J15FB7, J15FBS, J15FB9, and J15FC1. However,
sarnples J15F97, J15FB2, J15FB3, J15FBS, J15FB8, and J15FB9 meet the secondary criterion for
surrogate recoveries, as there is no more than one outlier. Both surrogate recoveries are outside for
sarnples J15FB1, J15FB7, and J15FC1, and results for these samples may be considered estimated. The
dataare acceptable for decision-making purposes.

In the pesticide analysis, 4 of 40 MS recoveries are above the acceptance criteria. The MS for 4,4’-DDE
1s 121%, and the MSD is 132%. The MSD recoveries for aldrin and endosulfan I are both 124%.
Method blank recoveries are above the acceptance criteria for these three analytes, as well. The results
for these analytes may be considered estimated. Estimated data are useable for decision-making
purposes.

Samples J15FB1, J15FB2, J15FB7, and J15FCI1 required a four-fold instrument dilution in the pesticide
analysis due to the sample matrix. The reporting limits were adjusted to reflect the necessary dilution.

All of the toxaphene data in SDG K0921 may be considered estimated due to lack of a MS, MSD, or
LCS analysis for the analyte. Estimated data are acceptable for decision-making purposes.

In the ICP metals analysis, sodium is reported in the MB at a concentration below the CRQL but not less
than 1/5th of the concentration reported in the field samples (i.e., the field sample concentration is low
enough that the MB concentration is of similar magnitude). Calcium and zinc were reported in the MB
at a concentration below the CRQL but not less than 1/5th of the concentration reported in sample
J15FC2 (the equipment blank). The sodium results for all samples in SDG K0931 and the calcium and
zinc results for sample J15F32 may be considered estimated. The data are acceptable for decision-
making purposes.

Also in the ICP metals analysis, the MS recoveries for five ICP metals (aluminum, iron, manganese,
antimony, and silicon) are out of acceptance criteria. For four analytes, the spiking concentration is
insignificant compared to the native concentration in the sample from which the MS was prepared. For
these analytes, the deficiency in the MS result 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 three analytes with acceptable results. Antimony did not have
mismatched spike and native concentrations in the original MS. The analytical results for antimony in
all samples in SDG K0931 may be considered estimated. Estimated data are useable for decision-
making purposes.
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The RPDs for silicon and arsenic are outside QC limits, at 85.9% and 46.2%, respectively. The elevated
RPD is attributed to natural heterogeneity of the sample matrix.. The silicon data are usable for decision-
malking purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

RPD evaluations of main sample(s) versus the laboratory duplicate(s) are routinely performed and
reported by the laboratory. Any deficiencies in those calculations are reported by SDG in the previous
sections.

Field QA/QC measures are used to assess potential sources of error and cross contamination of samples
thatcould bias results. The field QA/QC samples for the 100-F-26:8 site, listed in the field logbook
(WCH 2007b), are primary and duplicate field samples from the excavation shallow zone
(J15F97/J15F98). Field duplicate samples are collected to provide a relative measure of the degree of
local heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of the
duplicate samples for each COC/COPCs. Only analytes with values above five times the detection
limits for both the main and duplicate samples are compared. The 95% upper confidence limit (UCL)
calculation brief in Appendix B provides details on duplicate pair evaluation and RPD calculation. The
RPDs calculated for aluminum, total chromium, iron, silicon, and vanadium in the excavation shallow-
zone duplicate samples (J15F97/J15F98) are above the acceptance criteria (30%) at 31.9%, 36.9%,
36.7%, 92.4% and 51.1%, respectively. Elevated RPDs, such as these, in the analysis of environmental
soil samples, are largely attributed to heterogeneities in the soil matrix and only in small part attributed
to precision and accuracy issues at the laboratory. The data are useable for decision-making purposes.

A secondary check of the data variability is used when one or both of the samples being evaluated (main
and duplicate) is less than 5 times the target detection limit (TDL), including undetected analytes. In
these cases, a control limit of + 2 times the TDL is used (Appendix B) to indicate that a visual check of
the data is required by the reviewer. None of the 100-F-26:8 waste site results required this check.

An overall visual inspection of all of the data is also performed. No additional major or minor
deficiencies are noted. The data are suitable for the intended purpose of cleanup verification.
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SUMMARY FOR INTERIM CLOSURE

The 1607-F1 and 100-F-26:8 waste sites have been evaluated and remediated in accordance with the
Remaining Sites ROD (EPA 1999) and the RDR/RAWP (DOE-RL 2005b). Because of the results of
the confirmatory sampling, approximately 464 m® (607 yd*) material, including the septic tank, piping,
correte material, and suspect contaminated adjacent soils, were removed and disposed of to ERDF.
Sampling to verify the completeness of remediation was performed, and the analytical results indicated
thatthe residual concentrations of COC/COPCs at this site meet the cleanup objectives for direct
exposure, groundwater protection, and river protection. In accordance with this evaluation, the
verification sampling results support a reclassification of the 1607-F1 and 100-F-26:8 waste sites to
Interim Closed Out. Site contamination did not extend into the deep-zone soils; therefore, institutional
conirols to prevent uncontrolled drilling or excavation into the deep zone are not required.

REFERENCES

40 CFR 141, “National Primary Drinking Water Regulations,” Code of Federal Regulations,
as amended.

BHI, 2000a, Data Validation Procedure for Chemical Analysis, BHI-01435, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

BHI, 2000b, Data Validation Procedure for Radiochemical Analysis, BHI-01433, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

BHI, 2001, Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for
Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

BHI, 2003, Remaining Sites Field Sampling, Logbook EL-1578-3, pp. 7 and 41-42, Bechtel Hanford,
Inc., Richland, Washington.

BHI, 2004a, Work Instruction for 1607-F1 Sanitary Sewer System (124-F-1), 100F-WI1-G0009, Rev. 0,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 2004b, Work Instruction for 100-F-26:8, 1607-F1 Sanitary Sewer Piping, 0100F-WI1-G0023,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

BHI, 2004c, Remaining Sites Field Sampling, Logbook EL-1578-5, Bechtel Hanford, Inc., Richland,
Washington.

BHI, 2005a, 100 Area Analogous Sites RESRAD Calculations, 0100X-CA-V0050, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

BHI, 2005b, Pipe and Matrix Reduction Calculations, 0100B-CA-V0209, Rev. 1, Bechtel Hanford, Inc.,
Richland, Washington.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26.8 Waste Sites 38



Attachment to Waste Site Reclassification Forms 2004-130 and 2005-004 Rev. 0

BHI-EE-01, Environmental Investigations Procedures, Bechtel Hanford, Inc., Richland, Washington.

Dittmer, L. M., 2005, Benzo(a)pyrene in 100-F-26:8 & 1607-F1, CCN 119017, email to L. Gadbois,
EPA, dated February 11, 2005, Bechtel Hanford, Inc., Richland, Washington.

DOE Order 5400.5, Radiation Protection of the Public and Environment, as amended, U.S. Department
of Energy, Washington, D.C.

DOE-RL, 1996, Hanford Site Background: Part 2, Soil Background for Radionuclides, DOE/RL-96-12,
Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 4,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area,
DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

DOE-RL, 2007, Tri-Party Agreement Handbook Management Procedures, RL-TPA-90-0001, Rev. 1,
Guideline Number TPA-MP-14, “Maintenance of the Waste Information Data System (WIDS),”
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Ecology, 1995, Guidance on Sampling and Data Analysis Methods, Publication No. 94-49, Washington
State Department of Ecology, Olympia, Washington.

Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State
Department of Ecology, Olympia, Washington, available at:
<https://fortress.wa.gov/ecy/clarc. CLARCHome.aspx>.

EPA, 1999, 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-IU-2, 100-1U-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington, U.S. Environme al
Protection Agency, Region 10, Seattle, Washington.

EPA, 2000, Guidance for Data Quality Assessment, EPA QA/G-9, QA00 Update, U.S. Enviror 1ental
Protection Agency, Office of Environmental Information, Washington, D.C.

EPA, 2000, Integrated Risk Information System (IRIS), U.S. Environmental Protection Agency,
Washington, D.C., available at: <http://www.epa.gov/iris>.

Feist, E. T., 2005a, 100-F-26:8 Partial Remaining Site for Remedial Action, CCN 119906, Interoffice
Memorandum to R. A. Carlson, dated March 24, 2005, Bechtel Hanford, Inc., Richland,
Washington.

Remaining Sites Veriﬁéation Package for the 1607-F1 and 100-F-26:8 Waste Sites 39



Attachment to Waste Site Reclassification Forms 2004-130 and 2005-004 Rev. 0

Feist, E. T., 2005b, 1607-F1 Partial Remaining Site for Remedial Action, CCN 119907, Interoffice
Memorandum to R. A. Carlson, dated March 23, 2005, Bechtel Hanford, Inc., Richland,
Washington.

GE, 1965, Outside Lines - Sewers, 100-F Area, M-1904-F, sheet 8, rev. 2, General Electric Company,
Richland, Washington.

Gilbert, R. O., 1987, Statistical Methods for Environmental Pollution Monitoring, Wiley & Sons, Inc.
New York, New York.

>

WAC 173-340, 1996, “Model Toxics Control Act -- Cleanup,” Washington Administrative Code.

WCH, 2007a, 100-F Remedial Sampling, Logbook ELF-1174-2, pp. 72-73, Washington Closure
Hanford, Richland, Washington.

WCH, 2007b, 100-F Remedial Sampling, Logbook ELF-1174-3, pp. 48-49, Washington Closure
Hanford, Richland, Washington.

WCH, 2007c, 100-F Remedial Sampling, Logbook ELF-1174-3, pp. 65-66, Washington Closure
Hanford, Richland, Washington.

WCH, 2007d, Work Instruction for Verification Sampling of the 1607-F1 Septic Tank and Pipelines

(100-F-26:8), Work Instruction No. 0100F-WI-G0066, Rev 0, Washington Closure Hanford,
Richland, Washington.

Remaining Sites Verification Package for the 1607-FI1 and 100-F-26:8 Waste Sites 40






$21IS ISDM §°9Z-4-00] PUD [-209] Yl 40f 280YoDJ UONDILYLIIA $2IIS SUIUIDWDY

I-v

Table A-1. 1607-F1 Inorganic Data Results,

. HEIS | Sample Aluminum Antimony Arsenic Barium Beryllium Boron
Sample Location
Number { Date mg/kg |Q PQL mg/kg 101 PQL | mg/kg|Q] PQL  mg/kg [Q] PQL mg/kg PQL | mg/kg | Q| PQL
Equipment Blank JOIXP1 [ 10/07/04] 48.5 |C| 0.65 024 jU| 024 029 Ul 0.29 1.6 {C} 0.02 03 08 I 041 [U[ 041
Area 1 Soil JOIXP2 110/07/04] 4790 |Cl 083 | 031 [U] 031 2 0.37 584 |C| 0.02 18 0.01 0.69 0.52
Area 2 Soil JO1XP3 | 10/07/04] 4360 [C| 0.77 0.32 0.28 1.7 0.34 46.9. 0.02 19 |C} 0.009 0.8 Cl 048
Area 2 Tile Contents JOIXN9 [ 10/07/04] 6540 |C| 0.79 0.64 0.29 1.7 0.35 79 |C] 0.02 21 01 1.4 0.5
Duplicate of JO1XN9 | JOIXPO | 10/07/04| 6620 |C] 0.69 026 U} 026 2 0.31 819 1C|] 002 23 0.009 i.1 0.44
. HEIS | Sample Cadmium Calcium Chromium | Cobalt Copper Iron
Sample Location Number | Date —— 1
gkg | Q| POL | mg/kg |Q PQL [mg/kg| Q] POL ' mgkg | Q| POL /kg 1Q] PQL | mg/kg | Q| PQL
Equipment Blank JO1XP1 | 10/07/041 0.02 [U]| 0.03 234 |C| 0.55 0.16 |C} 0.05 0.06 (U] 0.06 0.16 0.04 1090 1.8
Area 1 Soil JO1XP2 {10/07/04| 0.25 0.03 2300 |C| 0.71 9 Cl 0.06 3.9 0.08 2 0.05 15300 2.3
Area 2 Soil JO1XP3 {10/07/04] 0.1 0.03 2360 0.65 76 |C| 0.06 4.8 0.08 13 0.05 13800 2.2
Area 2 Tile Contents JOIXN9 | 10/07/04§ 022 {C{ 0.03 2660 0.67 104 {C{ 0.06 5 0.08 5 0.05 20200 2.2
Duplicate of JOLXNS | JO1XPO | 10/07/041 0.17 jC}| 0.03 2670 0.59 10 {C] 0.06 5 0.07 -9 0.04 20200 1.9
Sample Location HEIS | Sample Lead Magnesium Manganese Mercury Molybdenum Nickel
Number | Date mg/kg | Q| PQL | mg/kg {Qf POL | mg/ke (O] PQL | mg/kg | Q] PQL 'kg 1Q] POL | mg/kg | Q{ PQL
Equipment Blank JOIXP1 | 10/07/04] 0.21 0.15 7.5 |C{ 053 18.7 | C| 0.008 0.02 U} 0.02 1 Ul 0.1 0.1 U 0.1
Area 1 Soil JO1XP2 | 10/07/04] 3.7 0.19 3200 {C} 0.68 147 1C| 001 0.06 0.02 37 0.13 7 0.12
Area 2 Soil JO1XP3 j10/07/04] 39 0.18 3100 |C| 0.53 224 | C} 0.009 0.02 |U| 0.02 12 0.12 8.3 0.11
Area 2 Tile Contents JOIXN9 | 10/07/04} 5.2 0.19 3590 |C| 0.64 155 |C| 0.0l 0.02 jU[ 0.02 38 0.13 8.4 0.12
Duplicate of JOIXN9 | JOIXPO | 10/07/04 S 0.16 3590 |C| 0.6 158 |C| 0.009 0.01 {U] 002 0.55 0.11 8.4 0.1
Sample Location HEIS Sample Potassium Selenium Silicon Silver Sodium Vanadium
Number | Date mg/kg [Q] PQL | mg/kg {Qf PQL {mg/kgiQ] PQL | mgkg |Q] PQL ke |Q] PQL | mg/kg | Qf PQL
Equipment Blank JO1XP1 | 10/07/04] 17.1 2.8 031 {U} 0.3l 38.5 0.4 0.07 |U| 0.07 7.3 Cl 0.18 0.15 0.05
Area 1 Soil JO1XP2 | 10/07/04] 722 3.6 04 (Ul 04 467 0.51 0.4 0.09 105 |C{ 0.24 35.2 0.06
Area 2 Soil JOIXP3 | 10/07/04] 634 3.3 037 'U| 0.37 452 0.47 0.09 {U| 0.09 849 |C} 022 31.6 0.06
Area 2 Tile Contents JOIXN9 | 10/07/04 | 1240 3.4 038 J| 0.38 457 0.49 0.09 |U{ 0.09 131 |C] 0.22 594 0.06
Duplicate of JOIXN9 | JOIXPO | 10/07/04] 1250 3 0.33 (U] 0.33 336 0.43 0.08 U] 0.08 132 |C}] 02 58.7 0.05
Acronyms and note apply to all tables it pendix B.
. HEIS Sample Zinc Note: Data qualified with B, C, anc ], are considered acceptable values.
Sample Location Number Date mg/kg [Qf POL B = blank contamination (organic const its)
Equipment Blank JO1XP1 | 10/07/04 2 C] 0.03 C = blank contamination (inorganic constituents)
Area 1 Soil JOIXP2 | 10/07/04 100 {C| 0.04 HEIS = Hanford Environmental Inform: 1 System
Area 2 Soil JO1XP3 | 10/07/041 446 [C[ 0.04 PQL = practical quantitation limit
Area 2 Tile Contents JOIXN9 | 10/07/04) 116 |C] 0.04 Q = qualifier
Duplicate of JOIXN9 JO1XPO | 10/07/04 114 C 0.03 U = undetected

] = estimate
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Table A-2. 1607-F1 Organic Data Results. (3 Pages)

JO1XP3
Area 2 Soil

Constituent Sample Date
10/07/04

walla Iyl DAT

VOA (volatile organic analysis)

1,1,1-Trichloroethane 6 6
1,1,2,2-Tetrachloroethane 6 6
1,1,2-Trichloroethar~ _ 5 | <
11 Mi~Lisrgethane 6 =
1,1-wichloroethene 6 6
|" 7 Dichloroethane 6 6
1,2-Dichloroethene(Total) 6 6
1,2-Dichloropropane 6 6
2-Butanone 11 11
2-Hexanone 11 11
4-Methyl-2-Pentanone 11 11
Acetone 11 11
Benzene 6 6
Bromodichloromethane 6 6
Bromoform 6 6
Bromomethane 11 11

Carbon disulfide

Carbon tetrachloride 6 6
Chlorobenzene 6 6
Chloroethane 11 11
Chloroform 6 6
Chloromethane 11 11
cis-1,3-Dichloropropene 6 6
Dibromochloromethane 6 6
Ethylbenzene 6 6
[Me+=len~~*'oride 5 5
Styrene 6 6
Tetrachloroethene 6 6
Toluene 6 6
trans-1,3-Dichloropropene 6 6
Trichloroethene 6 6

p—
p—

Vinyl chloride
Xylenes (total)

p—t
—_

o
C‘C‘C‘C‘CC‘GEGGGGGGGGCCGGGGCGGCCCGCIGGG
o

@)}
@)}
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004

Table A-4. 100-F-26:8 Organic Data Results. (2 Pages)

Rev. 0

B 302378 302379 302380 302381
Constituent Test Pit 1 Soil Duplicate of J02378 Equipment Blank Pipe Sediment
Sample Date 01/05/05 | Sample Date 01/05/05 | Sample Date 01/05/05] Sample Date 01/05/05
pg/kg | Q] PQL | wgkg JQJ POL | pgke Q] POL | peke [Q POL
SVOAs (continued)
4,6-Dinitro-2-methylphe--" 900 Uj 900 900 Ul 900 840 U | 840 2100 U} 830
4- Bromophenylphenyl ewner 360 Uj 360 360 Ul 360 330 U] 330 830 U 830
4- Chloro-3-methylphenol 360 Ul 360 360 U| 360 330 Ul 330 830 U| 830
4-Chloroaniline 360 Ul 360 360 Ul 360 330 Ul 330 830 Ul 830
4- Chiorophenylphenyl ether 360 Ul 360 360 Ul 360 330 Ul 330 830 U 830
4-Nitroaniline 900 Ul 900 900 Uj 900 840 U | 840 2100 U] 2100
4-Nitrophenol 900 Uj o 200 Ul 9cen 840 U| 840 2100 U] 2100
Acemphthene 360 U}l 3ov 360 U 36u | 330 Uj 330 81 ] 830
gt ~en gt age [ o TelaenTasn e 350 130 [ 1] 830
e U 360 Joy v J0U ERL v 330 680 J 830
BEN L0 aninracene L3 J 360 36 J 360 330 U 330 2200 830
Benzo(a)pyrene 20 J 360 33 J 360 330 U 330 1900 830
Benzo(b)fluoranthene 360 U 360 23 J 360 330 U 330 1700 830
Benzo(ghi)perylene 360 Ul 360 360 Ul 360 330 U | 330 960 830
Benzo(k)fluoranthene 360 U] 360 28 J 360 330 U] 330 1900 330
Bis(2-chloro-1-methylethyl)ether 360 Ul 360 360 Ul 360 330 Ul 330 830 Ul 830
Bis(2-Chloroethoxy)methane 360 Ul 360 360 Ul 360 330 Ul 330 830 U| 830
Bis(2-chloroethyl) ether 360 Ul 360 360 U|[ 360 330 U}l 330 830 Ul 830
Bis(2-ethylhexyl) phthalate 18 JBf 360 19 JB| 360 330 U] 330 48 JB| 830
Butylbenzylphthalate 360 Ul 360 360 U] 360 330 Ui 330 830 U 830
Carbazole 3" v non non Ul en_ aan i nan 70 J 830
Chrysene 31 J JoY 42 J S0u EEY U 2o 2200 830
Di-n-butylphthalate 62 JB 360 39 JB 360 33.567 |{JB| 330 82 JB 830
Di-n-octylphthalate 360 Ul 360 360 Ul 360 330 U| 330 830 U] 830
Dibenz{a,h]anthracene 360 U 360 360 U 360 330 U 330 420 J 830
Dibenzofuran 360 U] 360 360 U]l 360 330 U | 330 62 J 330
Diethylphthalate 360 U| 360 360 U|[ 360 330 U] 330 830 U|[ 830
Dimethyl phthalate 360 U| 360 360 U [ 360 330 U| 330 830 U| 830
Fluoranthene 46 J 360 65 J 360 330 U| 330 4000 830
Fluorene 360 Ul 360 360 Ul 360 330 Ul 330 170 J 830
Hexachlorobenzene 360 U 360 360 U 360 330 U 330 830 U 830
Hexachlorobutadiene 360 U] 360 360 Uj 360 330 U 330 830 Ul 830
Hexachlorocyclopentadiene 360 Ul 360 360 U 360 330 Ul 330 830 U 830
Hexachloroethane 360 Ul 360 360 U 360 330 Ul 330 830 U 830
Indeno(1,2,3-cd)pyrene 360 Ul 360 360 U 360 330 Ul 330 1000 830
Isophorone 360 Ul 360 360 U] 360 330 Ul 330 830 Ul 830
N-Nitroso-di-n-dipropylamine 360 Ul 360 360 U] 360 330 Ul 330 830 U] 830
N-Nitrosodiphenylamine 360 Ul 360 360 U|[ 360 330 Ul 330 830 U| 830
Naphthalene 360 U}l 360 360 Ul 360 330 Ul 330 62 J 830
Nitrobenzene 360 U]l 360 360 U} 360 330 Ul 330 830 Ui 830
Pentachlorophenol 900 U| 900 900 Ui 900 840 U| 840 2100 U] 2100
Phenanthrene 38 J 360 84 J 360 330 Ul 330 2400 830
Phenol 360 U] 360 360 Ul 360 330 U 330 830 U] 830
Pyrene 64 J 360 92 J 360 330 Uj 330 3300 830
Remaining Sites Verification Package for the 1607-F1 and 100-F-26.:8 Waste Sites A-7
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APPENDIX B

95% UCL CALCULATIONS AND
VERIFICATION SAMPLING RESULTS

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites B-i



Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0
APPENDIX B

95% UCL CALCULATIONS AND
VERIFICATION SAMPLING RESULTS

The calculation in this appendix is kept in the active Washington Closure Hanford project files and is
available upon request. When the project is completed, the file will be stored in a U.S. Department of
Energy, Richland Operations Office, repository. This calculation has been prepared in accordance with
ENG-1, Engineering Services, ENG-1-4.5, “Project Calculation,” Washington Closure Hanford,
Richland, Washington. The following calculation is provided in this appendix:

100-F-26:8 Waste Site Cleanup Verification 95% UCL Calculations, 0100F-CA-V0290, Rev. 0,
Washington Closure Hanford, Richland, Washington.

DISC" *IMER F™2 C* ™ 77 " "IONS

The calculation that is provided in this appendix has been generated to document compliance with
established cleanup levels. This calculation should be used in conjunction with other relevant
documents in the administrative record.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites B-ii
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-F Field Remediation Job No. 14655
Area: 100-F
Discipline: E-=""-anmental *Calculation No: 0100F-CA-V0319

Subject: 100-= ™5:8, 1607-F1 Cleanup Verification 95% UCL Calculation

Computer Program: Excel Program No: Excel 2003

The aftached calculations have been generated to document compliance with established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation [X' Preliminary [ Superseded [ Voided [
Cover=1
0 Asnhr:e'f:fg .M. Sullpway | M. J. Appel NA S. W. Callison
Total = 28 M N ,//j SW il 1607
0 / Tr
SUMMARY OF REVISION
WCH-DE-018 {05/08/2007) *Obtain Calc. No. from Document Control and Form from intranet

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sires

Rev. 0
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator H. M. Sulloway AWS Date 11/05/07 Calc. No. 0100F-CA-V0319 Rev. No. 0
Project 100-F Field Remédiation Job No. 14655 Checked M. J. AEEeV‘m D{E/ Date 2
Subject 100-F-26:8, 1607-F1 Cleanup Verification 85% UCL Calculation ’ Sheet No. 10f8
Summary
Purpose:

Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also,
perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for
nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each contaminant
of concern (COC) and contaminant of potential concern (COPC), as necessary.

WO~ A WN -

Table of Contents:

10 | Sheets 1 to 3 - Calculation Shert Summary

11 | Sheet 4 to 5 - Calculation Shee allow Zone Verification Data

12 | Sheet 6 - Calculation Sheet Duplicate Analysis

13 | Sheet 7 to 8 - Ecology Software (MTCAStat) Results

14 1 Attachment 1'- 100-F-286:8 Verification Sampling Results (19 sheets)

Given/References:

1) Sample Results (Attachment 1).

419 |2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology (1998).
20 |3) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4,

21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.

22 {4) DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Department of
23 Energy, Richland Operations Office, Richland, Washington.

24 [5) DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,

25 Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

26 18) Ecology, 1992, Statistical Guidance for Ecology Site Managers , Publication #92-54, Washington Department of Ecology,

27 Olympia, Washington.

-~

:g 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with
30 Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology,

31 Olympia, Washington.

30 |8) Ecology, 19986, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC 1f), Publication #94-145,

33 Washington State Department of Ecology, Olympia, Washington.

34 |9) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Depariment of Ecology,
35 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.

36 [10) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review,

37 EFA 540/R-4/013. U.S. Environmental Protection Agency, Washington, D.C.

38 111) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup,” Washington Administrative Code.

Solution:

Calculation methodology is described in Ecology Pub. #92-54 {Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL 2005b).
Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-340-740(7)(e) 3-part test for
44 [nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and carcinogenic risk calculations are

45 |located in a separate calculation brief as an appendix to the Remaining Sites Verification Package (RSVFP).

47 |Calculation Description:

48 |The subject calcutations were performed on data from soil verification samples (Attachment 1) from the 100-F-26:8 and 1607-F1

49 |waste sites. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet
50 |functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP

51 (DOE-RL 2005b) is documented by this calculation. In addition to the statistical soil samples collected at this site, nonstatistical data
52 were collected, and the resuits are also included in Attachment 1. As the maximum detected values for these data sets are used
instead of the 95% UCL (additional discussion is provided in the RSVP), calculations on these data sets are not included herein.
Duplicate RPD results are used in evaluation of data quality within the RSVP for this site.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites B-2
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Washington Closure Hanford CALCULATION SHEET
L e \}I\M( s
Originato B Date _ 07 Calc. No. 0100F-CA-V0319 . No. 0
Projec. .vv v i i@l Job No. (~vou Checked M. J. Aééela/ﬂ i_—\_' Date . 1|0
Subject 100-F-26:8, 1607-F1 Cleanup Verification 95% UCL Calculation SheetNo. 20f8
Summary (continued) S

Methodology:

’;nonradioacﬁve analytes with <50% of the data below detection limits and all detected radionuclide analytes, the statistical value
calculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection
limits, as determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set is used
instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum detected
values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no reported detections.
Calculated cleanup levels are not available in Ecology (2005) under WAC 173-340-740(3) for aluminum, calcium, iron, magnesium.
potassium, silicon, and sodium; therefore, these constituents are not conside site CC COPCs and are also not included in t
calculations. The 95% UCL values were also not calculated for radium-226, ragium-22%, inorium-228, thorium-232, and potassium-4u,
as these isotopes are not related to the operationa! history of the site and thus not considered COCs/COPCs.

All nonradionuclide data reported as being undetected are set to ¥ the detection limit value for calculation of the statistics (Ecology
1993). For radionuclide data, calcuiation of the statistics was done on the reported value. In cases where the laboratory does not
report a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation of
duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as
described above.

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and
the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 10) and all
radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed.
For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software
(Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP (DOE-RL 2005b) and MTCAStat coding and
due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation imits within a data set), substitutions for
censored data are performed before software input and the resulting data set treated as uncensored.

The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes onty and determines if:

1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,

2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,

3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.

The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are
greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical method
and is listed in Table 1I-1 of the SAP (DOE-RL 2005a). Where direct evaluation of the attached sample data showed that a given
analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD
calculations use the following formula:

RPD =[ |M-S}/((M+S)/2)]*100
where, M = Main Sample Value S = Split (or duplicate) Sample Value

For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data compare
favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split
data), further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of
the subject site. Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP.

For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data compare
favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split
data), further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of
the subject site. Additional discussion is provided in the data quality assessment section of the applicable RSVP, as necessary.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites
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50

51 ®The 95% UCL result or maximum value, depending on data censorship,

Attachment to Waste Site Reclassification Form 2004-130 and 2005-004

Washington Closure Hanford

QOriginator H. M. Sullowal

4
'

\/

Project 100-F Field Remediation

CALCULATION SHEET

Date 11/01/07

Job No. 14655
Subject 100-F-26:8, 1607-F1 Cleanup Verification 95% UCL Calculation

Summary (continued)

Calc. No. 0100F-CA-V0318 a Rev. No. 0
Checked M. J. Appel 91 A—N Date | -
K SheetNo.  3of.

Resuits:
The resuits presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone
excavation, the WAC 173-340-740(7){e) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for
this site.

Results Summary - Shallow Zone Excavation Relative Percent Difference Results® -

QA/QC Analysis
95% UCL | Maximum . Duplicate

| fnave Result | vale® | ™ Analyte Analysis® |
|4 b 2.2 mg/kg Aluminum 31.¢
Barium 62.6 mg/kg Barium 1%
Beryllium 0.30 mg/kg Calcium 8.2%
Chromium 12.0 mg/kg Chromium 36.9%
Cobalt 5.8 mg/kg Copper 7.3%
Copper 11.2 mg/kg Iron 36.7%
Lead 7" mg/kg Magnesium 29.7%
Manganese 2u-~ mg/kg Manganese 14.7%
Nickel 8.8 ma/kg Silicon 92.4%
Vanadium 33.1 mg/kg Vanadium 51.1%
Zinc 37.7 mg/kg Zinc 27.0%
Bis (2-ethylhexyl) phthalate 0.12 mg/kg ®Relative percent difference evaluation was not
Antimony 1.1 ma/kg required for analytes not included in this table.
Boron 2.1 mg/kg “These values are discussed in the RSVP.
Mercury 0.16 mg/kg
Molybdenum 0.52 mg/kg Abbreviations/Acronyms:
Selenium 1.4 mg/kg The following abbreviations and/or acronyms are
Silver 0.51 mg/kg used in this calculation:
Total Petroleum Hydrocarbons 253 mg/kg B = blank contamination {organics)
Alpha-Chlordane 0.0042 mg/kg BG = background
Beta-BHC 0.0006 mg/kg C = blank contamination {(inorganics)
4,4'-DDD 0.0012 mg/kg COC = contaminant of concern
4,4'-DDE 0.011 mg/kg COPC = contaminant of potential concern
4,4'-DDT 0.0030 mg/kg DE = direct exposure
Endosulfan | 0.00053 mg/kg GW = groundwater
Gamma-Chlordane 0.0025 mg/kg J = estimate
Heptachlor epoxide 0.0008 mg/kg MDA = minimal detectable activity
Methoxychlor 0.001 mg/kg MTCA = Model Toxics Control Act
Dibenz(a,h)anthracene 0.029 mg/kg PQL = practical quantitation limit
Fluoranthene 0.022 mg/kg Q = qualifier
Phenanthrene 0.018 mg/kg QA/QC = quality assurance/quality control
Pyrene 0.029 mg/kg RAG = remedial action goal

WAC 173-340-740(7)(e) Evaluation:

WAC 173-340 3-Part Test for most stringent RAG:

95% UCL > Cleanup Limit?
> 10% above Cleanup Limit?
Any sample > 2x Cleanup Limit?

NO
NO
NO

52 as described in the methodology section.
53 QA/QC = quality assurance/quality control
54 RSVP = remaining sites verification package

55

RDL = required detection limit

RDR/RAWP = remedial design report/remedial
action work plan

RESRAD = RESidual RADioactivity (dose model)

RPD = relative percent difference

RSVP = remaining sites verification package

SAP = sampling and analysis plan

TDL = target detection limit

U = undetected

UCL = upper confidence limit

X = tentatively identified compound quantified relative to
a response factor generated from a daily
calibration standard

WAC = Washington Administrative Code

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 Waste Sites
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CALCULATION SHEET

hington Closure Hanfor {“\ Jind
Originator H. M. Suloway /AN Data 110307 Calc. No. 0100F-CA-V031§ Rev. No.
Praject 100-F Fisid Remedialion Job No. __ 14635 Checked M. J. Appel Date T TS
Subject J00-F-26:8, 1607-F1 Cleanup Veritication 95% {UGL Calculation Shost Mo "X/BTA'L‘
1 100-F-26:8 Zone Calcuilatl
2 Ver Data
3 Sample Sample Sample Arsenlc Barlum Berytium Chromium Coball Coppar Lead Manganese
4 Area Number Date mg/kg | Q] PGL ng/kg [ Q] paL mg/kg PGL mgkg | G ] PGl mg/kg | Q| POL mgikg [ Q| FGL mghkg 1 Q]  PaL mg/kg” [ Q PaL
5 4 JISF97 - 813107 14| 1.2 383 c 0.08 . 0.03 53 | C' 03 az o024 | 108 _| 0.27 33 1o 202 021
e’ﬁ»plicale ot J15¥97 J15FB8 8/13/07 1.3 1.2 42.8 c 0.08 003 | 77 c_| 03 4.8 .24 e | 0.27 29 0.98 234 0.21
7 1 Ji6F8s | 81307 15 12 90.8 c] o0s 003 | 78 < 0.29 60 024 109 026 46 097 283 0.29
8 2 J15F9S 813707 20 1.3 41.7 c 0.06 0.03 6.1 c 031 ‘| __4a 025 116 0.28 37 10 238 0.22
g ‘3 _J1sFep 8/13/07 18 12 589 | C| 006 0.03 83 _| G 0.29. A0 0.23 115 0.26 42 0.94 277 02
10. s J15F99 81307 23 1.2 50.4 c 0.06 0.03 5.9 C 1 To2s 44 0.23 10.5 0.26 30 0.96 191 0.2
s 6 J15FB0 81307 RE:) 12 48.2 c|._oo0s 0.03 13.9 9 0,29 47 023 102 0.26 26 Q.95 211 0.2
12 7 _JisFB1 8/13/07 2.3 12 54.8 c 0.08 0.03 ) c 0729 56 023 1039 0.26 17.5 0.96 263 0.2
13| 8 J15FB2 RELL 17 | 12 44.9 c 0.06 0.03 70 |¢ 0.29 53 0.23 10.4 0.26 7.1 0.95 238 02 |
14 9 J15FE3 813007 1.2 vl 12 48,0 c| 006 0.03 216 | C 0.29 48 023 0.0 0.26 37 | 0% 213 0.2
15| W JI5FRd an13/07 29 T 12 68.4 cl o008 0.03 8.2 c 0.29 0.0 0.23 11.1 { 026 6.5 0.95 292 0.2
16 Statistical Computation input Data
17 Sample Sample Sample Arsenic Barfum Beryliium Chromlum Cobalt Copper Lead
18 Number Date myrkg m mg/kg moglks mg/kg mg/k: mglkg
19 4 J15F97/15Fa8 | 8/ 3/p7 14 40.6 : 0.2 i 65 _ 45 1 | 3.0 i
20 v J15FA4 8/33/07 1.5 908 | KX ' . 7.8 3 46 .|
21 2 J15F98 8307 2 417 0.22, 6.1 49 . 37| o
22 3 J15F96 8/13/07 1.8 S8.9Y 0.28 83 3 22 s
23 5 J15F99 BI19/G7 23 N §0.4 ' 0.2 53 42 3 o
24| ) JI5FBO 8/13/07 9 482 - 0.2 139 K 47 1. 28
25 7 JI5FBY 8/13/07 23 548 a.26 99 | 56 175
26 8 15FB2 81307 17 449 | 0.25 }_ i 7 5.3 . 7 B
27 9 JIEFB3 81307 0.8 48 T 03 ! 216 ] 48 3.7
28 10 Ji5FB4 a1307 2.9 68.4 041 82 | 5 6.5
29 Statistical Computations
30 Arsenic Barlum Berylllum Chromium Cobait Copper Lead Manganese

95% UCL based on|

Large data set (n = 10), use
MTCASat nomnai

Large data set (n 2 10),
lognorma! and normal
distribution (ejected, usa

Large dula set {n 2 10}, use
MTCAStat lognormal

Large dala set (n 2 10),
lognormal and normal
distribution rejected, use

Largae data set (n 2 10). use
MTCAStat lognommal

Large data et (n 2 10), use
MTCAStat lognormal

T vgn dala sal (n 2 1),
lognormal and normat
chstribution rejected, use -

Large dala set (1 10}, usa
MTCAStat lognarmat

a1 distibution. ] Z-statistic. distribution. N 2-statistic. - Vdnslrlbu‘llol;\. ) disleibution. stastic. distribution.
az N 10 i ™16 ; 10 | 10 I T 0 10 10
saf 7 T % < Detection imit| | 10% 0% 0% | . 0% 0% _ 0% [ 1 0% 0%
3ef — Mean[ 1.8 547 0.28 N 9.5 &2 ) ws__ | . 5.6 242
35, Standard deviation]  0.62 15! 0064 B 4.9 [ToRe 0.45 44 347 T
36 - 95% UCLon mean| 2.2 82, 030 i 120 5.6 _ 1.2 79 264 |
arf Maximum valua] 28 3 ~ so8 [ ) _ 0.41 216 } 6.0 - 116 i 175 202 ]
38 —_ " Final Statistical Vauual 22| 62.1 0.30 120 | | 56 112 ] 73 L 264 |
£ ingen| eanup mit {or nanradicnuclide]
BG/DE/GW & BQ/OW BG/GW & Rliver BG/GW & River BG/River BG/GW & River BG/AW

39 20 River Protection| 132 Protection 161 Protaction 185 Protuciion 32 GW Protection 22 Protection 10.2 Protection 512 Protection
40{WAC 173-340 3-PAAT TEST
41 95% UCL > Claanup Limit?| NA NA_ NA NO _ . . Na NA R NO e NA
42 > 10% above Cleanup Limit?[ ~  NA NA NA NO . NA NA NO NA

NA NA NA NO NA NA NO NA

44

43 Any sample > 2X Cisanup Limit?)

WAC 173-340 Compllance?

Because ali values are below
background (20 mg/kg), the
WAC 173-340 3-sart test is

not required.

Bacause all values are below|

background (132 mgkg), the

WAGC 173-340 3-parl test is
not requlred.

Because all values are below!

hackground (1.51 mg/kg), the

WAC 173 340 3-part 1est is
not raquired.

Thé data sel meels the 3-oart
test critena when comparcd to
the mosl stringent clsanup
st

Because all values are below
background (32 mg/kgl, the
WAC 173-340 3-part test is

not required.

Because all values are below
background (22.0 mgkg), the
WAC 173-340 3-pari test Is
not required.

The data 5et meets the 3-
part test criterla whan
compared to the most
stringent cleaaup hmit.

Becausa all vatucs are below,
background (512 mg/kg), the
WAC 173-340 3-part tast Is
not required.
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CALCULATION SHEET

Washington Closure Hanford \l\ e
Originator H.M. Sulonay “<H4S Date_:! Calc. No. 2107F-CA-Yar1a Rev. No o
Project 100-F Fisld Remedation Job No. ‘14655 Chec N T AT i . -
: F g - s ked M. I Appal 7] fif —TrosnT
Sublect 100-F-26:8, 1807-F} Cieanup Verification 95% UCL Calculation £ If Date 11/05/37

SheetNo._ 50f8

1 100-F-26:8 Excavation Shallow Zonc Statistical Caloulations
2 Verification Data

3 Sample Sample Sampls Nickel Vanadium Zine Bis(2-ethythaxyl) phihalate
4 Area Number Datg mgkg | Q PQL mgkg | Q PQL mokkg [ Q POL mgikg | Q PGL
5 Z J15F97 R 7.0 0.82 19.8 0.24 281, C|_ 042 0036 J 0.35

6| Duplicate of J15F57 Ji6Fo8 8/13/07 87 | 08 334 ~ o2 03 _[C| 032 0022 __J 033 _
7 1 J15F94 8/13/07 8.3 0.79 325 0.24 494 | C| 032 0.33 U 0.33
8 2 J15F95 81307 | _7.7 0,64 263 025 |__27.7 | C| o012 0072 J ] 035

9 3 Ji5F96 8/13/07 9.0 0.77 35.2 0.23 371 C 051 |_ 0043 J CEI
10 5 JisF98 13707 72 079 261 0.23 24.2 C) 012 | 004 - J 033
11 6 J15FBO 8/13/07 8.1 0.78 29.3 023 | 271 c| o012 003 : J | 033
w2l 7 JI5FB1 813767 87 0.79 35,7 023 336 [ 01z [ To.z27 J 0.33
13 8 “JisFBz &13/07 85 077 323 0.23 31 _[C| 6fi | 0074 | J 0.33
w0 JISFB3 &/13/07 | 84 0.7 200 | 023 | 328 [C| 012 0027 | J 0.33
15 0 JISFB4 813707 98 | G.78 33.6 0.23 392_[C| 012 002 [ J 0.33
16 Comp input Data

17, Sample Sample Sample Nickel Vanadium Zine Bls(2-ethylhexyl) phthalate
18 Asea Number Date mglkg mg/ky ma/k mg/kg

18] 4 J15Fg7/J16F98 |  8713/07 7.9 26.6 ] 26.7 0.029 ]

20 1 J15F94 813007 8.3 32.5 ] 404 047 i

21 2 JIEF8S a13/07 73 26.3 277 0.022 !

22 k] ~_Ji5F96 1307 9.0 35.2 | 37.4 0.043 '

23] 5 J15F99 8137 72 261 ! 242 |1 0.044_

24 [ J15F80 BN307 | 84 293 _2ta 0.0% R

25 7 JISFBI [ 8/13/07 87 3.7 | 336 027 i

26 3 Ji5F52 8/13/07 85 323 | | 319 0074 | |

27 9 J15FB3 813/07_ | 84 300 | 329 i 1 0.027 i

28] [ Ji5FB4 B13/07 28 R 392 | 0022 | )

20 Statistical Computations X
30| Nicke| Vanadium Zing Bis(2-ethylhexy) phthaiate
Large data set {nz 10},
lognormal angd normal

Large data set {n 2 10), use | Large data set {n = 10), use | Large data set (n 2 10), use

95% UCL based on| MTCAStat iognormal MTCAStat lognormal MTCAStat iognormal " " "
ot bt distbuskon, stouton, distrbution rejected, use 2-
31 . o A stetistic.
32 B N 0 | 0 0 10 T
33 %< Detection limit| 0% 0% 0% 10% 1
34 Moan| _ 84 o 30.8 1328 0073
35 o deviati 073 364 75 0081
361 95% UCL on mean| 8.8 3.1 | 37.7 0.12
a7 Maximum value] 0.8 57 | 49.4 - 0.27
38 T Final Statistical Velue| 88 | | ¥ | 377 012
Most Stringent Cleanup Limit for nonradionuclide)
ant RAG lype| BG/GW BG/G'N BG/River

39 (mg/ki 19.1 Protection 85.1 Protection 67.6 Protection 0.35 River Prolcetion
40{WAC 173-340 3-PART TEST
4 95% UCL > Cleanup Wmit? NA NA NA NA
42 > 10% ahnve Claanup Limit?)__ NA N NA NA L_Na
43| Any sample > 2X Cleanup Limit? NA NA NA NA

r’ BecaJse all values are below|Bacause all values are batow|Because all values are below| Becauss all values are below

background {19.1 mg/kg), the{background (85.1 mg/kg). thefbackgrcund (67.8 mg/ka}, the| background {0.36 mg/kg), the
WAC 173-340 3-pani test is { WAC 173-340 3 part keatic | WAC 173-340 3-par testis | WAC 173:340 3-pad test Is nat
not required. not required. nol required. required.

WAC 173-340 Compliance?
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Washington Closure Hanford

s

CALCULATION SHEET

QOrlginator H. M. Sulioway Date _ 11/01/07 Cale. No. 0100=-CA-V0319 Rav. No. 0
Project 100-F Field Remediation Job No. 14655 Checked M. J. Appel 41 1 A Date 2=
Subject 100-F-26:8, 1607-F1 Cleanup Verfication 95% UCL Calculation Sheet No. 6018
1 Duplicate Analysis
2{ Sampling Sample S 1 Aluminum Antimony Arsenic Barium Berylliom Caic” Total Chromium ~ balt
3 Area Number Date mglkg | Q[ PQL mg/kg { Q| PQL mg/k Q PQaL mg/kg | Q| PQL mgkg [ Q]| PQL mglkg | ¢ PQL mg/kg | Q PQL mg/kg ) PQL
4 4 J15F97 8/13/07 3500 5.0 08 [C| 07 1.4 12 383 [C| 006 0.18 0.03 3530 | ¢ 22 53 C 03 432 0.24
Duolicate of
5| J15F97 J15F98 8/13/07 4830 49 1.1 Cl 07 13 1.2 28 5] 0086 0.24 0.03 3830 | 21 7.7 o 0.3 4.8 0.24
6 Analysls;
7 TOL 5 0.6 10 2 0.5 100 1 2
8 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (conti Yes (continue) Yes (continue)
9| Duplicale Both >5xTDL? Yes {calc RPD) Ne-Stop (acceptabls) | - No-Stop (acceptable) Yes (calc RPD) No-Stop {(acceptable) Yes (calc Yes {(caic RPD) No-Stop (acceptable)
10| Analysis RPD 31.9% 11.1% 8.9°L 36.9%
1 : Difference > 2 TDL? Not applicable No - acceptable No - acceptable Not applicable No - acceptable Not ap ble Not applicable No - acceptable
12
13} Sampling HEIS Sample Copper Iron Lead Magnesium Manganese Nickel Potassium Siticon
14 Area Number Date mg/kg {Q| POL mg/kg | Qf PQL mg/kg | Q PQL mg/kg 1 Q{ PQL magkg | Q] PQL mg/kg [T PQL mg/kg | Q PQL mg/kg | Q PQL
15 4 JI5F97 813/07 | 106 0.27 9040 | C 73 31 T 2490 | C| 256 203 0.21 7 0.82 642 C 0.7 1940 1 C 26
Duplicate of - =
16| J15F97 J15F98 8/13/07 114 0.27 | 13100 [C] 7.1 2.9 0.98 3360 |G| 24 234 0.21 87 08 766 | C 9.5 714 _|c| 28
17 Analysis:
8 TOL 1 5 5 75 5 4 400 I 3
19 Both > PQL? Yes (continue) ~— Yes (continue) Yes {continue) Yes (continue) Yes (continue) Yes (cont Yes (continue) " Ye ontinue) |
20| Duplicate Both >5xTOL? Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) " "'| "No-Siop (accepavie) | _No-Stop (acceptable) __ Yeu ,.dic RD) |
21| Analysis RPD 7.3% 36.7% 29.7% 14.7% 03.4%
22 Difference > 2 TOL? Not applicabte Not applicable No - acceptable Not applicable Not applicable No - ac ' No - acceplable i Not applizable
23
N X Bis(2-ethythexyl
24| Sampling HEIS Sample Sodium Vanadium Zinc phthalate )
25 Area Number Date mg/kg | Q PQL mg/kg | Q PQL mglkg | Q PaL mg/kg | @1 PQL
26 4 J15F97. 8/13/07 108 [ 21 19.8 0.24 231 [ C 0.12 0036 | J 0.35
Duplicate of V
271 J15F97 J15F98 8/13/07 120 ¢ 21 33.4 0.24 303 C 0.12 0022 |J 0.33
28 Analysis:
29 TOL 50 25 i 0.33
30 Both > PQL? Yes (continue) Yes (continue) Yes {continue) No-Stop (acceptable)
31| Duplicate Both >5xTDL? No-Stop {acceptable) Yes (calc RPD) Yes (calc RPD)
32|  Analysis RPD 51.1% 27.0%
33 Difference > 2 TDL? No - acceptable Not applicable Not applicable No - acceptable
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“*--4ington Closure Hanford & ¢
M

CALCULATION SHEET

[e] stor H. M. Sulloway Date 11/01/07 Calc. No. 0100F-CA-V0319 Rev. No. 9
« .ject 100-F Field Remediationt Job No. 14655 Chocked M. J. Appel 927 /Ji~ Date )[4 JCit-
bject 100-F-26:8, 1607-F1 Clcanup Verification 95% UCL Calcuiation 7 Sheet No.  7aa
Ecology Software (MTCAStat) Results
1| DATA ID Arsanlc 95% UCL Calculation DATA 1D Barium 95% UCL Calculation DATA %) Beryliium 95% UCL Calculation
JISF97/J 4055 J15F97/ JISF97/y
2l 1.3 15F98 J15FD8 0.21 15F98
3 15 JI5F94 90.8  J15F94 Q.27 J15F94
4 20 J15F9s Number of samples Uncensured values 41.7  JI5F95 Number of samples Uncensored values 0.22 J15F95 Number of samples Uncensored values
5 1.9 J15F95 Uncensored 10 Mean 1.85 589 J15F98 Uncensored 10 Mean  54.67 0.29 J15F96 Uncensored 10 Mean 0.26
6] 23 J15F99 Censored Lognormal mean 1.89 50.4 Ji5F99 Censared Lognomal mean  54.71 0.2 J15F99 Censored Lognormat mear  0.26
= 19  H5rDB0 Detection limit or PQL Std. devn.  0.62 48.2 J15FBO Datection limit or PQL Std. devn. 1520 0.2 J15FBO  Detection limit or PQL Std. devn.  0.064
23  .H5FB1 Method detection limit Median 1.9 54.8  JI5FB1 Method detaction limit Median  49.3 026  JI5FB1  Mothad delcetion timit Mcdiar  0.265
17 J15FBR2 TOTAL 10 Min. 08 449 J15FB2 TOTAL 10 Min. 40.55 Q25  M5FB2 TOTAL 10 Min. 0.2
v 06 J15FB3 Max. 29 48 J15FB3 Max. 908 0.3 J15FB3 Max. 0.41
11 29 J15FB4 68.4 JiI5F34 0.1 J15FB4
12 :
13| Lognormal distribution? Normai distrbution? Lognomnal distribution? Narmal distiibulion? Lognormal d ? Normal distribution?
14 r-squared is: 0.824 r-squared is: 0.952 r-squared Is: 0.899 r-squared is: 0.819 r-squared is: r-squared is:  0.852
15 Recommendations: Recommandations: Recommentauu s,
16| Use normal distribution. Reject BDTH lognormat and normai distributions. Use lognormat distribution.
17|
-8 UCL (Land's method) is 22 UCL (basad an Z-statlstic) is 82.6 UCL (Land's method) is 0.30
d
20f DATA D CThromium 95% UCL Caicul DATA D Cobait 95% UCL Calculation DATA D «er 85% UCL Calculation
550 JI5F97A 45  JI5F97/ 1.0 JIEF97L
2° 15F98 J15+98 15798
2 7.8 JI5F94 6  J15F94 0.9 J15F94
2 6.1 J15F95 Number of samples Uncensored values 49  J15Fg5 Number of samples Uncensored values 11.6 J15F95 Number of ¢ as Uncensored values
Gep B3 J15F26 Uncensored 10 Mean 9.52 8 J15F96 Uncensored 10 Mecan 522 1.5 J1BF96 Unseneuad 10 Mean 10.89
:“I 59 J15F99 Censorad Lognormal mean 949 4.4  JI5F99 Censored Lognormal mean 522 10.5 J15F9Y “~--sored Lognormal mear  10.89
H 133  J15FBO Detection limit or PQL Sid. devn.  4.85 47  JISFBD Detection limit or PQL Sid. devn.  0.64 102 J16FBO  Detection b r PQL Std.devn.  0.46
i 9.9 J15FB1  Method detection limit Median 8 56  J15FBt1 Method detection limil Median 5.1 109 J15FB81 Method cel n limit Median 108
28] 7 J1AFB2 TOTAL 10 Min. 59 53 J15FB2 TOTAL 10 Min. 4.4 10.4 J15FB2 OTAL 10 Min. 102
21.60 Ji5FB3 Max. 216 4.8 Ji5FB3 Max. [} 10.8  Ji15FB3 Max. 116
82 JISFB4 6 J15FB4 1t J1GFB4
Lognormat distribution? Normal distribution? Lognormal distribution? Normal distribulion? Lognormald’™ = * stion? Normal distribution?
f-sguared is: 2.851 r-squared is: 0.721 r-squared is: 0.914 r-squared is: 0.906 -squaragd is: 70 r-squared is:  0.969
Recommendations: Recommendations: Recommencauuis:
Ag|zct BOTH lognonmal and nonmal distributions. Use lognormal distribution. Use tognormal distribution.
37 UGL (basad on Z-statlstic) Is 12.0 UCL {Land's method) Is 5.6 UCL (Land's method) is 1.2
30
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CALCULATION SHEET

Washington Clgsure Hanford QW\L? .
Orlginator H. M. Sulloway i S Date 11/01/07 Calc. No. 0100F-CA-V2319 Rev. No.
Project 100-F Field Remediation Job No. 14655 Checked M. J. Appel i sl Date
bij 100-F-26:8, 1607-F | Cleanup Verification 85% UCL Caicuiation ot Sheet No.
Ecology Software (MTCAStat) Resulls
1[ DATA [[v) Lead 95% UCL Calculation DATA 1D Manganese 95% UCL Calculation DATA 0 Nickel 95% UCL Calculation
30 J15F97/ 218 J15F97/ 5 J15F97/
3 J15F98 J15F98 : J15F98
46 J15Fg4 233 J15F94 8.3 J15F94
3.7 J15F05 Number of samples Uncensored values 238  J15F95 Number of samples Uncensored values 7.7 J15F95 Number of les Uncensored values
4.2 J15F96 Uncensored 10 Mean 535 277  J15F96 Uncensored 10 Mean 242 9.0 J15F96 Uncensured 10 Mean 8.4
3.0  J15F99 Censored Lognormal mean 5.5 191 JI5F99 Censored Lognormal mean 243 72 J15F99 Censored Lognormal mean 8.4
2.8  JI1SFBO Detection limit or PQL Std. devn. 44 211 J15FB0  Dataction imit or PQL Std. devn. 35 8.1 J15FBO  Detection fimil or PQL Std. devn. 0.7
17.5 J15FB1 Method detection limit Median 40 263 J15FB1 Method dctaction limit Median 238 8.7 J15FB1  Method datection limit Median 8.4
o 74 J16FB2 TOTAL 10 Min. 28 238  J15FR2 TOTAL 10 Min. 191 85 J15FB2 TOTAL 10 Min, 7.
10l 37 J15FB3 Max. 17.5 213 J15FB3 Max. 292 8.4 J15FB3 Max. 9.8
11 65 Ji15FB4 292  J15FB4 98 J15FB4
121
| Lognormal distiibution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal dist 1?7 Normal distribution?
‘ r-squared is: 0.849 r-squared is: 0.631 r-squared is: 0.957 r-squared is: 0.954 r-squaredis: u.ary r-squared is: 0.969
Recommandations: Recommendations: Recommendat’~~~*
Reject BOTH lognormai and normal distributions. Use lognormal distribution. Uss lognormal Alon,
UCL (based on Z-statislic} s 1.9 UCL (Land'a mathod) is 264 UCL (Land's is 8.8
i DATA iD Vi 95% UCL Call ion DATA [Io] 2inc 95% UCL Calculation DATA D Bis(2-athythexyl) phth 95% UCL Calcul
J15F97/ 26.7 J15F97/ J15F97/
zi I 26,6 J15F88 : J15F98 0029  J15F98
2™ 325 J15F94 49.4  J15F94 0.17 J15F94
2 26.3 J15rF95 Number of Ur d values 27.7 J15FB5 Number of samples  Uncensored values 0.022 H5F95 Number of es Uncensored values
2 352 J15F9B Uncensored 10 Meaan 30.8 371 J15F96 Uncensored 10 Mean 329 0.043  J15F96 Uncernsured 10 Mean 0.073
2., 261 J15F99 Censorad Lognormal mean  30.8 242 J15F99 Censored Lognormal mean 329 0.044  J15F99 Cansored Lognormal mean 0.071
M 29.3 J1SFBO Detection limit or PQL Std. devn, 38 27.1  J15FBQ Detection limit or PQL Std. devn. 75 0.036 J15FBO  Datection limil or PQL Std. devn. 0.081
: 357 J15FB1 Method detection limit Median 31.2 336 JISFBI Method deleclion limit Median 320 0.27 J15FB1 Method detection limit Median 0.040!
H 32.3 Ji15FB2 TOTAL 10 Min. 26.1 31.+  J16FB2 TOTAL 10 Min, 242 0074 Ji5FB2 TOTAL 10 Min. 0.022
‘ 30.0 Ji5FB3 . Max. 357 329 Ji15FB3 | Max. 49.4 0.027 J15FB3 Max. 027,
< 336 Ji5FBa 392 J15FB4 0022 J15FB4
4 Lognormat distribution? Normal distnbution? Lognomnal distribulion? Normal distribution? Lognormal diste 1? Normal distribution?
33 r-squared is: 0.832 r-squared Is: 0.938 r-squared is: 0.963 r-squared is: 0.904 r-squaredis: G.oo3 r-squared is: 0.670
34 Recommendations: Recommendations: Recommendations:
35 Use lognormal distribution. Use lognomal distribution.
8 Reject BOTH lognormal and normal distributions.
37 UCL {Land's method) is 334 UCL {Land's metiod) 1s 37.7 UCL {based on Z-statistic) is 0.12
38
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Attachment 1. 100-F-26:8 Verification Sampling Results.

Sample IIEIS Sample Americium-241 Cesiuvm-137 Cobalt-60 Europium-152 Europiu— 54 Europivm-155 Gross aipha
Location Number Date pCilg | Q | MDA | pCilg | Q| MDA | pCisg | Q| MDA | pCi/g [Q MDA | pCig | € MDA | pCilg | Q| MDA | pCis [ Q] MDA
S Road

Crossing

(north) J14YW4 | 4/3/2007 0.2 U 0.12 0.1] U 0.11 0.13 U 0.13 0.31 Ul 031 0.37 L 0.37 0.2 U 0.2
Crossing BCL

Stockpile J14YWS5 | 4/3/2007 | 0.39 U 0.39 0.11 U 0.11 014 U] 0.14 028 |U| 028 042 L 042 029 Ui 029 14.8
S Road

Crossing
(south) J14YW6 | 141406 0.099 | U | 0.099 012 | U 0.12 012 | U] 012 031 jU| 031 039 |UJ 039 , 0323 U} 023 12.1 J

57.2 J 7.8

Sample HEIS Sample Gross beta Plutonium-238 Plutonium-239/240 Potassium-40 Radium-226 Ra*n-228 Silver 108-metastablce
Location Number Date pCiig | Q | MDA | pCiig | Q[ MDA | pCig [ Q[ MDA | pCug [Q] MDA [ pCug [C "MDA | pCiig Q] MpA | pCilg [Q[ MDA
S Road

Crossing

(north) JI4YW4 | 4/3/2007 30.8 54 0.0322 [ U 0.25 0 U 0.25 8.24 0.93 0.232 0.19 0.52 U} 0.52 0.086 U { 0.086
Crossing BCL

Stockpile | J14YWS5 | 4/3/2007 | 182 S.5 12.3 0.92 0.432 0.17 0.756 0.43 0085 | U]} 0.085
S Road

Crossing

(south) I114YWG6 | 4/3/2007 27.6 5.9 16.9 0.69 0.302 0.25 0.778 0.53 0.084 U | 0.084
Sample HEIS | Sampl Thorium-228 Thorium-232 Total beta Uranium-233/234 Uranium-235 Ucanium-235 GEA Uranium-238
Location Number Date pCi/g | Q| MDA | pCijg | Q| MDA | pCig | Q| MDA | pCijg |Q| MDA pCi/g | Q| MDA | pCi/g | Q| MDA pCilg [ Q)| MDA
S Road

Crossing

(north) J14YW4 | 4/3/2007 | 0.615 0.17 052 {U 052 {00197 U{ 023 0.6 0.088 | 0.014 { U | 0.1l 0.35 Uj 035 0.416 0.088
S Road
Crossing BCL

Stockpile J14YWS | 4/3/2007 | 0.503 0.17 0.756 0.43 0.46 U | 0.46

S Road

Crossing

(south) J14YWG | 4/3/2007 | 0.343 0.2 0.778 0.53 0.0439 | U 0.22 0.45 Ul 045

Sample HEIS Sample Uranium-238 GEA

Location Number Date pCilg | Q | MDA

S Road

Crossing

(north) J14YW4 | 47372007 14 u 14
Crossing BCL
Stockpile T14YWS5 | 4/3/2007 15 8] 15

S Road
Crossing
(soutl) J14YW6 | 4/3/2007 13 U 13
Note: Data qualified with B, C, D und/or J, are considered acceptable valucs.

BH(' = hexachlorocyclohexune MDA = minimum detectable activity 7

C = blunk contamination PQL = practical quantitation limit Attachment )| heet No “of19

D = diluted Q = qualifier Qriginator ~ H. M. Sulloy..., - . Jate 24401707
GEA = gamma energy analysis U = nndctected Checked M. I. Appel ~277/1d—- Date ITIEY &
HEIS = Hanford Environmental Information System X = tentatively identiticd compound quantified refative to a Calc.No.  OI0OF-CA-V0319Y"  Rev. No. o7

I = interference response {aclor generated from a daily calibration standard '

J =estimate
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Attachment 1. 100-I'-26:8 Verification Sampling Results.

Sample HEIS Sample Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium
Locaiion | Number Date mghkg | Q1 POL I mghkg [ Q| POQL {mgke| Q| POQL | mghkg |Q] POL | mpke | O mgkg | Q| PQL | mg/ke | Q| PQL
1 J15F97 8/13/2007 3500 S 0.79 C 0.67 1.4 1.2 383 | C 0.06 0.13 1.1 U 1.1 0.15 8] 0.15
Di ate of
115F97 J15F98 8§/13/2007 4830 4.9 1.1 C 0.65 1.3 1.2 42.8 C 0.06 0.24 1.1 U 1.1 0.15 U 0.15
i JISF94 | 8/13/2007 | 5170 4.9 088 | C 0.65 1.5 [.2 90.8 |C| 0.06 0.27 12 1.1 0.15 Ul 015
2 JISF95 | 8/13/2007 | 4430 52 069 { U 0.69 2 1.3 417 [C| 0.06 0.22 1.1 Ul 1.1 0.16 Uj 016
3 JISF96 1 8713/2007 | 5760 47 088 { C 0.63 1.9 1.2 589 | C! 0.06 0.29 1.4 1 0.14 Ul 014
5 JLSF99 8/13/2007 4140 4.8 0.64 U 0.64 23 1.2 50.4 Cl 0.06 0.2 2.1 1 0.15 U Q.15
6 JISFBO { 8/13/2007 | 4880 4.8 063 | U 0.63 1.9 1.2 482 |{C} 006 0.2 1 U 1 0.14 Ul 0.14
7 JISFBI $/13/2007 5310 4.8 0.64 8] 0.64 2.3 1.2 54.8 C| 006 0.26 1 9] 1.1 0.15 9] 0.15
8 J15FB2 | B/13/2007 4790 4.8 0.63 U 0.63 17 1.2 449 1 C|] 0.06 0.25 u.u3 1 U 1 0.14 U 0.14
9 JIS5FB3 | 8/13/2007 | 4520 48 064 | U 0.64 12 U 1.2 48 Cl 006 0.3 0.03 ! 8) 1 0.1s U] 015
10 J)5EB4 | 8/13/2007 5650 4.8 0.64 U 0.64 2.9 1.2 68.4 Cl 0.06 0.41 0.03 ! U ! 0.14 U 0.14
French Drain
11 JISFBBS § 8/13/2007 5080 4.9 0.65 U 0.65 .8 1.2 51.9 C| 0.06 0.34 0.03 i1 U L1 0.15 U 0.15
French Drain
i2 J15FB6 | 8/13/2007 | 4560 5 066 | U 0.66 2.2 1.2 483 [C| 0.06 0.34 1.1 Uj LIl 0.15 Ul 0.s
French Drain
13 JISEB7 | 8/13/2007 | 6830 4.3 064 (U 0.64 2.6 1.2 852 |C} 0.06 0.46 ) 9) 1 0.14 U] 014
N Road
Crossing 14 | JI5F90 | 8/27/2007 | 4090 { C 5.1 0.67 [ U 0.67 1.2 (U 1.2 307 {Ct{ 0.06 0.16 ) 1.1 Ui 11 0.15 Ul 0is
N Road
Crossing 15 | JISF91 | 8/27/2007 | 4010 | C 5 067 (U 0.67 12 1u 1.2 261 |C| 0.06 0.18 1.1 Ul Ui 0.15 Ul 0I5
N Road
Crossing 16 { JI5F92 | 8/27/2007 §{ 2990 | C 5 067 (U 0.97 12 Uyt 12 221 [C] 0.06 0.13 1.1 U 1.1 0.15 Uyl 0.1s
N Road
Crossing
BCL JISF93 | 8/27/2007 | 4190 | C 5.1 068 | U 0.68 1.3 9) 1.3 464 | C|[ 0.06 0.19 1.6 C t1 0.16 U| 016
BCL-A J15FB8 8/13/2007 5040 49 | 0.65 9] 0.65 1.2 U 1.2 60.2 |C] 0.06 0.34 1.1 U .1 0.15 9] 0.15
BCL-B J15FB9 8/13/2007 6920 5.2 0.69 u 0.69 3.1 1.3 762 (C| 0.06 045 1.1 U 1.1 0.16 U 0.16
BCL-C J1SFCU 8/13/2007 6070 4.8 0.63 u 0.63 17 1.2 S84 | Cl 0.06 0.4 1 U 1 Q.14 8] Q.15
BCL-D JISFC1 | 8/13/2007 | 5800 4.8 063 (U 0.63 1.6 1.2 604 |C| 006 0.38 0.03 1.3 1 0.14 Ul 014
Equipment
Blank J15FC2 8/13/2007 66.4 1.6 0.22 U 0.22 0.4 U 0.4 1.7 C| 0.02 0.02 0.01 0.35 U| 035 0.05 U 0.05
S Road
Crossing
{north) J14YW4 | 4/3/2007 3990 8.4 1.9 Ul 1.9 2.4 U 2.4 253 0.12 0.17 0.06 2.2 U 22 0.17 U 0.17
S Road
Crossing
BCL
Stockpile | JI4YWS | 4/3/2007 5840 8.6 19 14U 19 39 2.4 48.2 0.12 0.28 22 Ul 22 0.18 Uj 018
S Road
Crossing
(south) JI4YW6 | 4/3/2007 4160 83 1.8 juJ 1.8 2.5 2.3 24.2 0.11 0.19 22 ujl 22 0.17 uf o017
Attachment 1 Sheet No. 20f19
Originator ~ H. M. Sulloway Date 11/01/07
Checked M. 1. Appel Date
Calc. No.  0I100F-CA-V0319 Rev. No. 0
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Attachment 1. 100-F-26:8 Verification Sampling Results.

Sample HEIS Sample Calcivm Chromium Cobalt Copper g:::::]s:: Iron Lead
Location | Number } Date  [%yofg T Q | POL | mgkg [ Q| POL | mpiky PQL | mgkg | Q] PQL | meks [ Q| POL | mgkg | Q] POL | mghg [ Q] POL
4 J15F97 | 8/13/2007 § 3530 | C 2.2 5.3 C 0.3 42 0.24 10.6 0.27 9040 | C| 73 3.1 1
Duplicate of
JI5F97 J1SF98 1 8/13/2007 3830 C 7.7 C 0.3 4.8 0.24 11.4 0.27 13100 * C 7.1 2.9 0.98
i J1SFO4 | 8/13/2007 { 2980 | C 2. 7.8 C 0.29 6 ! 0.24 10.9 0.26 14100 C 7 4.6 0.97
2 JISF95 | 8/13/2007 3060 C 2. 6.1 C 0.31 4.9 0.25 11.6 0.28 11600 z 7.5 37 1
3 JISF96 | 8/13/2007 [ 3010 | C 2 83 C 0.29 6 0.23 11.5 0.26 15600  C| 638 4.2 0.94
S J15F99 | 8/13/2007 3190 C 2.1 5.9 C 0.29 44 0.23 10.5 0.26 10600 ] C 7 3 0.96
6 J{SFBO | 8/13/2007 | 4430 | C 2 139 | C 0.29 4.7 0.23 10.2 0.26 12100 " | 6.9 2.6 0.95
7 JISFBI | 8/13/2007 { 3320 | C 2.1 9.9 C 0.29 5.6 0.23 10.9 0.26 15200 C 7 17.5 0.96
8 JISFB2 | 8/13/2007 | 3200 | C 2 7 C 0.29 5.3 0.23 10.4 0.26 13200 C [ 69 7.1 0.95
9 JISFB3 | 8132007 | 3530 | C 2.1 216 {1 C 0.29 4.8 0.23 10.8 0.26 12700 = 7 3.7 0.96
10 JISFB4 | 8/13/2007 | 3250 | C 2.1 82 C 0.29 6 0.23 11.1 0.26 15600 Z{ 39 6.5 0.95
French Drain
11 JI5FBS | 8/13/2007 3660 C 2.1 7.2 C 0.29 5.3 0.24 10.7 0.27 14200 | C 7 3.6 0.97
French Drain :
12 JISFB6 | 8/13/2007 3600 C 2.1 7.3 C 0.3 54 0.24 10.9 0.27 13000 | C 7.2 4.2 0.99
French Drain .
13 J15FB7 | 8/13/2007 3700 C 2.1 9.6 C 0.29 73 0.23 11.1 0.26 19000 | C 6.9 7.1 0.95
N Road
Crossing 14 | J15F90 8/27/2007 3680 C 2.2 6.1 C 0.3 4.3 0.24 12.2 0.27 10900 7.3 24 1
N Road
Crossing 15 § JISF91 8/27/2007 4970 C 2.2 6.4 C 0.3 4.1 0.24 114 0.27 10800 7.3 24 {
N Road
Crossing 16 | JI5P92 | 8/27/2007 4230 C 2.2 4.3 C 0.3 3.7 0.04 10.8 0.27 8000 72 2.6 !
N Road
Crossing
BCL JISF93 | 82712007 3750 C 22 5.7 C 0.31 4.9 0.25 127 0.28 11500 7.4 4.8 1
BCL-A JISFB8 | 8/13/2007 { 30060 | C 2.1 73 C 0.29 5 0.24 8.9 0.26 13400 | C 7 5.1 0.97
BCL-B JISFB9 | 8/13/2007 4270 C 2. 10.5 C 0.31 7.2 0.25 11.4 0.28 20300 | C 7.5 11.5 1
BCL-C J1SFCO | 8/13/2007 3540 C 2 9.5 C 0.29 6.2 0.23 10 0.26 17700 | C 6.9 4.5 0.95
BCL-D JISEC! | 8/13/2007 | 3820 | C 2 9 C 0.29 2 0.23 10.6 0.26 17000 | C | 98 9.2 0.95
Equipment
Blank JISFCZ | 8/13/2007 24.7 C 0.7 0.17 C 0.1 008 | L 0.08 0.09 [U} 009 182 C 2.3 0.41 0.32
S Road
Crossing
(north) J14YW4 4/3/2007 3770 C 4.3 7.6 C 0.46 4.2 0.52 11 0.69 0.21 U 021 11500 17.1 3 1.6
S Road
Crossing
BCL
Stockpile | J14YWS | 4/3/2007 4360 | C 4.4 8.7 C 0.47 5.6 0.53 12.9 0.71 0.22 0.21 15700 17.4 3.9 1.6
S Road
Crossing
(south) J14YWG | 4/3/2007 4850 C 4.3 7.8 C 0.45 4.4 0.51 113 0.68 0.2 U 0.2 11900 16.8 2.7 1.0
Atta nt 1 Sheet No. 3of 19
Originator ~ H. M. Sulloway Date 110107
Checked M. J. Appel Date
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Attachment 1. 100-F-26:8 Verification Sampling Results.

Sample IIEIS Sample Magnesiom Manganese Mercury Molybdenum Nickel Potassium £ jum
Location | Number Datc mg/kg | Q | POQL I mghkg | Qf PQL |mgkg Q| PQL | mphkg 1Q| PQL | mgke | Q| PQL | mp/kg | Q| PQL | mgke QI PQL
4 J1SF97 | 8/13/2007 | 2490 | C 2.5 202 0.21 0.02 U | 002 049 fUj 049 7.0 0.82 642 C| 97 1.3 J 1.3
Duplicate of
J15F97 J15F98 8/13/2007 3360 C 2.4 234 0.21 0.01 U 00! 048 | U} 048 8.7 0.8 766 C 9.5 1.3 J 1.3
1 J15F94 | 8/13/2007 | 3190 | C 24 283 0.21 0.16 0.02 047 1U| 047 8.3 0.79 1050 1 CY 94 1.3 1.3
2 J15F9S5 | 8/13/2007 | 2980 | C 2.5 238 0.22 002 {U[ 0.02 05 tU{ 05 7.7 0.84 819 C 10 1.3 ] 13
3 JISF96 | 8/13/2007 | 3600 ] C 2.3 277 0.2 0.02 0.01 046 {Ul 046 9.0 0.77 1300 1 C] 9.1 1.2 ] 1.2
5 JISF99 | 8/13/2007 { 2790 | C 2.4 191 0.2 001 YU 001 0.52 0.47 72 0.79 576 Cl 93 1.3 J 1.3
6 JI1SFBO | 8/13/2007 § 3480 | C 2.3 211 0.2 0.01 {U| o.01 0.48 0.46 8.1 0.78 1030 | C] 92 1.2 J 1.2
7 J15FB1 | 8/13/2007 § 3430 | C 2.4 263 02 0.01 U o0t 047 UL 047 87 0.79 892 Ci 92 1.4 12
3 JI15FB2 | 8/13/2007 { 3280 | C 2.3 238 0.2 002 | U} 002 046 Ul 046 8.5 a7 773 Cl 92 12 J 12
9 J1SFB3 | 8/13/2007 | 3040 | C 2.4 213 0.2 0.02 | U] 0.02 0.49 0.47 84 79 725 Cl 93 1.3 J 1.3
10 JI15FB4 | 8/13/2007 | 3530 | C 23 292 0.2 001 U] 001 046 1U| 046 9.8 0.78 1350 | Ct 93 1.2 J 1.2
French Drain -
11 JISFBS | 813/2007 | 3270 | C 2.4 267 0.21 0.01 U] 001 047 |Uj 047 8.4 0.8 915 C| 94 1.3 ] 1.3
French Drain
12 JISFBG | 8/13/2007 | 3110 | C 2.4 253 0.21 001 U] 00t 048 |U| 048 9.2 938 C| 96 1.3 J 13
French Drain
13 JISFB7 | 8/13/2007 | 4050 | C 2.3 364 0.2 002 U] 002 046 Ul 046 103 78 1790 {C| 93 1.2 J 1.2
N Road
Crossing 14 | J1SF90 | 8/27/2007 | 2890 | C 2.5 192 0.21 002 { U] 002 049 (UL 049 12 0.82 605 9.8 1.3 J 1.3
N Road
Crossing 15 | JI5F9I 8/27/2007 | 3010 § C 2.3 194 0.21 002 JU| 002 049 UL 049 8.5 0.82 548 9.7 1.3 ) 1.3
N Road
Crossing 16 | J15F92 8/27/2007 2220 C 2.5 156 0.2} 002 {U]| 0.02 048 U 048 7.5 0.82 467 9.7 .3 J 1.3
N Road
Crossing
BCL JISF93 | 82772007 { 2980 | C 2.5 220 0.22 0.02 [U] 002 0.5 Ul 0s 8.4 0.84 725 9.9 1.3 J 1.3
BCL-A JISFBS | 8/13/2007 | 2960 | C 2.4 244 0.21 0.0f J U]l 001 047 (U} 047 7.7 0.79 1150 || 94 1.3 J 1.3
BCL-B JISFB9 ! 8/13/2007 | 4070 | C 2.5 332 0.22 002 {U| 002 0.5 Ul 05 10.6 0.85 1380 | C 10 1.3 U 1.2
BCL-C JISFCO | 8/13/2007 | 3580 | C 2.3 293 0.2 0.01 FU{ 001l 046 Ul 046 9.5 0.78 1140 1 C] 92 1.2 u 1.2
BCL-D JISFCY | 8/13/2007 ' 3540 | C 2.3 291 0.2 0.01 Ut 00! 046 |U|[ 046 9.4 0.77 1030 iC| 92 1.2 U 1.2
Equipment
Blank JISFC2 | 8/13/2007 9 C 0.79 4.7 0.07 001 |U[ 001 0.16 Ul 0.16 0.26 J1 026 33.8 cCi 31 0.42 J1 042
S Road
Crossing
(north) 114YW4 | 4/3/2007 3080 4.2 208 [ C 0.12 0.02 1 U} 002 075 |U| 075 9.5 1.1 535 28.2 2.1 J 2.1
S Road
Crossing
BCL
Stockpile | J14YWS | 4/3/2007 3810 4.3 27 | C 0.12 002 Ul 002 076 (Ul 076 9.2 1.1 949 28.7 2.2 J 22
S Road
Crossing
(south) JI4YWG | 4/3/2007 3210 4.1 204 C 0.11 0.02 } U 002 074 U4 0.74 8.8 1.1 515 27.7 2.1 J 2.1
Alti :nt ) Sheet No, 40f 19
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Attachment 1. 100-F-26:8 Verification Sampling Results.

Total petrole

um

Sample HEIS Sample Silicon Silver Sodium Vanadium Zinc
Location | Number Date hydrocarbons
me/kg | Q| POL | mg/kg 1 Q| POQL mp/kgi Q| PQL | mghkp | Q| POL | mp/kg | Q mp/kg | Q | PQL
4 JISF97 | 8/13/2007 1940 C 2.6 0.27 U 0.27 109 C 2.1 19.8 0.24 23.1 C 140 U 140
Duplicate of
J115F97 J15F98 | 8/13/2007 714 C 2.6 0.27 9] 0.27 120 C 2.1 33.4 0.24 30.3 C 134 U 134
1 J15F94 [ 8/13/2007 1850 C 2.5 0.51 0.26 128 C 2.1 325 0.24 49.4 C 133 U 133
2 JISFOS | 8/13/2007 1480 C 2.3 028 | U 0.28 138 C 2.2 26.3 0.25 27.7 C 137 U 137
3 JISF96 | 8/13/2007 1170 C 25 0.26 U 0.26 141 C 2 352 0.23 37.1 C 129 U 129
5 JI5F99 | 8/13/2007 1530 C 2.5 0.26 U 0.26 142 C 2 26.1 0.23 24.2 C 131 U 131
6 JI15FBO | 8/13/2007 1720 C 2.5 0.26 U 0.26 172 C 2 29.3 - 023 27.1 C 133 U 133
7 JISFB1 | 8/13/2007 867 C 2.5 0.26 U 0.26 172 C 2 35.7 0.23 33.6 C 253 131
8 J15FB2 8/13/2007 801 C 2.5 0.26 U 0.26 122 C 2 32.3 0.23 31.1 C 134 U 134
9 J1SFB3 [ 8/13/2007 1430 C 2.5 026 1 U 0.26 130 Cc 2 30 0.23 329 C 133 18] 133
10 JISFB4 | 8/13/2007 1720 C 2.5 0.26 U 0.26 119 C 2 33.6 0.23 39.2 C 133 U 133
French Drain
11 J15FBS | 8/13/2007 1270 C 2.5 0.27 U 0.27 135 C 2.1 34.3 0.24 32.8 C 133 U 133
French Drain
12 JISFBG | 8/13/2007 1620 C 2.6 0.27 U 0.27 [i8 C 2.1 29.4 0.24 324 C l 133 8] 133
French Drain . i
13 J15FB7 | 8/137 1610 C 2.5 0.26 U 0.26 146 C 2 39.8 0.23 47.4 C 133 U 133
N Road
Crossing 14 | J15F90 | 8/27/. 940 C 2.6 0.27 U 0.27 112 C 2.1 27.7 0.24 35.4 C 137 U 137
N Road
Crossing 15 | J115F91 8/27/2007 8G3 C 2.6 0.27 9] 0.27 155 C 2.1 27.1 0.24 27.3 C 155 U 155
N Road
Crossing 16 | J15F92 8/27/2007 884 C 2.6 027 U 0.27 136 [ C 2.1 17.6 024 [ 223 C 144 U 144
N Road .
Crossing
BCL J15F93 8/27/2007 1000 C 2.7 0.28 y 0.28 119 C 22 273 0.25 383 Cci 012 149 |8 149
BCL-A J15FB8 8/13/2007 2360 o 2.5 0.26 U 0.26 124 C 2.1 28.7 0.24 33 Ci 012 131 U 131
BCL-B JISFB9 8/13/2007 896 Cc 2.7 0.28 U 0.28 160 § C 2.2 45.9 0.25 54 Cc| 013 144 8] 144
BCL-C JISFCO 8/13/2007 632 C 25 0.26 U 0.26 137 C 2 40.5 0.23 36.5 C 011 133 U 133
BCL-D HISFC) 8/13/2007 1210 C 2.5 026 | U 0.26 174 C 2 39.7 0.23 38 c|] 011 128 U 128
Equipment
Blank JISFC2 | 8/13/2007 97.5 C 0.84 0.09 U 0.09 139 1 C| 0.69 0.11 0.08 2.1 C | 004
S Road '
Crossing
(north) J14YW4 | 4/3/2007 554 ) 2.4 0.52 U 0.52 127 C 2.5 295 0.58 373 cC| 017
S Road
Crossing
BCL
Stockpile | J14YW5 | 4/3/2007 841 J 2.5 0.53 9] 0.53 142 | C 2.6 40.4 0.59 34.2 cl1
S Road
Crossing
(south) J14YW6 | 4/3/2007 508 ] 2.4 0.51 U 0.51 150 | C 2.5 319 0.57 26.1 Cl
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Attachment 1. 100-F-26:8 Verification Sampling Results.

J15F97 J15F98 J15F9%4 J15F95
Constituent Sample Location 4 Duplicate of J15F97 Sample Location 1 Sample Location 2
Sample Date 8/13/07 | Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07
nekg [Qf POL | wekg [QJ PQL | pekg [Q[ POQL [ pgkg [Q] POL
Semivolatile Organic Analytes (continued) |
3,3'-Dichlorobenzidine 350 U 350 330 U 330 370 S 350 | U 3.0
4-Methylphenol (p-cresol) 350 U 350 330 | U 330 3L. o sou 350 (U 350
3-Niltroaniline 870 U 870 830 [ U 830 830 U 830 880 | U 880
4,6-Dinitro-2-methylphenol 870 U 870 830 (U 830 830 U 830 880 (U 880
4-Bromophenyi-phenylether 350 |9} 350 330 | U 330 330 U 330 350 | U 350
* "Mloro-3-methylgt -~~~ 350 U 350 330 | U 330 330 U 330 350 | U 250
~+-_uloroaniline } 350 U 350 330 U 330 330 U 330 350 U, )]
4_FL|A_.._.L-_..| P FOSRIRYS DS R ~on rv ~Nen ~mn vy ~mn ~—a v ~ ~ ~r | ~——
:T_.
4“. Dbt ievdonhutd w v ~ [V VS oow w SV LI w ooV Qo v oowv
Acenaphthene 350 U 350 330 | U 330 330 U 330 350 | U 350
Acenaphthylene 350 U 350 330 | U 330 330 U 330 350 |U 350
Anthracene 350 1) 350 330 U 330 330 U 330 350 | U 350
Benzo(a)anthracene 350 U 350 330 (U 330 330 U 330 350 | U 350
Benzo(a)pyrene 350 U 350 330 | U 330 330 U 330 350 | U 350
Benzo(b)fluoranthene 350 U 350 330 U 330 330 U 330 350 U 350
Benzo(s ¥ “erylene 350 U 350 330 | U 330 330 U 330 350 | U 350
Benzo(k, .. ranthene 350 U 350 330 |U 330 330 U 330 350 (U 350
™:-"-chloro-1-methylethyl)ether 350 A 350 330 | U 330 330 U 330 350 | U 350
1010y <-Chloroethoxy)methane 350 - 350 330 U 330 330 U 330 350 U 350
Bis(2-chloroethyl) ether 350 U 350 330 U 330 330 U 330 350 U 350
Bis(2-ethylhexyl) phthalate ERE I nen 22 J 330 330 U 330 22 ] 350
Butylbenzylphthalate 3. “ oy 330 | U 330 330 U 330 350 U 350
Carbazole 350 U 350 330 | U 330 330 U 330 350 | U 350
Chrysene 350 U 350 330 |U 330 330 U 330 350 U 350
Dibenz(a,h)anthracene 350 U 350 330 jU 330 330 U 330 350 (U 350
Dibenzofuran 350 U 350 330 U 330 330- (U 330 350 U 350
Diethylphthalate 350 U 350 330 | U 330 330 U 330 350 U 350
Dimethylphthalate 350 U 350 330 U 330 330 U 330 350 U 350
Di-n-butylphthalate 350 U 350 330 1 U 330 330 U 330 350 U 350
Di-n-octylphthalate 350 U 350 330 (U 330 330 U 330 350 | U 350
Fluoranthene 350 U 350 330 | U 330 330 U 330 350 | U 350
Fluorene 350 U 350 330 9] 330 330 8} 330 350 U 350
Hexachlorobenzene 350 U 280 33> 'U oon oo th_oen nen v 350
Hexachlorobutadiene 350 U oo 33, U v o o oy ooy o 350
Hexachlorocyclopentadiene 350 U 350 330 |U 330 330 U 330 350 (U 350
Hexachloroethane 350 U 350 330 U 330 330 U 330 350 U 350
Indeno(1,2,3-cd)pyrene 350 U 350 330 U 330 330 U 330 350 U 350
Isc—*--one 350 U 350 330 U 330 330 U 330 350 | U 350
-ﬁuy..t..alene 350 U 350 330 | U 330 330 U 330 350 {U 350
Nitrobenzene 350 U 350 330 U 330 330 U 330 350 U 350
N-Nitroso-di-n-dipropylamine 350 U 350 330 | U 330 330 U 330 350 ;U 350
N-Nitrosodiphenylamine 350 U 350 330 U 330 330 U 330 350 U 350
Pentachlorophenol 870 U 870 830 (U 830 830 U 830 880 | U 880
Phenanthrene 350 U 350 330 | U 330 330 U 330 350 1 U 350
Phenol ”50 U 350 330 (U 330 330 U 330 350 U 350
Pyrene L 50 U 350 330 | U 330 330 U 330 350 U 350
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Attachment 1. 100-F-26:8 Verification Sampling Results.

J15F%6 J15F99 J15FBO J15FB1
Constituent Sample Location 3 Sample Location 5 Sample Location 6 Sample Location 7
Sample Date 8/13/07 Sample Date 8/13/07 { Sample Date 8/13/07 | Sample Date 8/13/07
pet "] POL | pgkg Q] PQL [ peke JOJ PQL | peke [Q] PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Arocle "7t 13 U 3 '" U - _T h 13 13 U 13
Aroclus-izuu 13 U, 3 1 U 1oy ao _gug 134 13 U, 13
L . “esticides
Aldr.. 1.7 U 1.7 1.7 U 17 1.7 U 1.7 6.7 o .7
Alpha-BHC 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 67 U 6.7
Alpha-Chlordane 1.7 _|U 1.7 1.7 U 1.7 1.7 U 1.7 67 |U 6.7
Beta-BHC 04 {IX 0.4 06 |IX 1.7 1.7 U 1.7 67 U 6.7
Delta-BHC 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 6.7 U 6.7
Dichlorodiphenyldichloroethane 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 6.7 U 6.7
Dichlorodiphenyldichloroethylene 1.7 U 1.7 1.2 X 1.2 1.7 U 1.7 6.7 U 6.7
Dichlorediphenyltrichloroethane 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 6.7 U 6.7
Dieldrin 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 6.7 U 6.7
Endosulfan [ 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 67 U 6.7
Endosulfan II 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 67 |U 6.7
Endosulfan sulfate 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 6.7 U 6.7
Endrin 1.7 0] 1.7 1.7 U 1.7 1.7 U 1.7 67 U 6.7
Endrin aldehyde 1.7 U 1.7 1.7 9] 1.7 1.7 U 1.7 67 U 6.7
Endrin ketone 1.7 U 1.7 1.7 U 1.7 1.7 |9} 1.7 6.7 U 6.7
Gamma-BHC (Lindane) 1.7 0] 1.7 1.7 U 1.7 1.7 U 1.7 67 U 6.7
gamma-Chlordane 1.7 U 1.7 17 U 1.7 1.7 U 1.7 67 |U 6.7
Heptachlor 1.7 U 1.7 17 U 1.7 1.7 9} 1.7 6.7 U 6.7
Heptachlor epoxide 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 6.7 U 6.7
Methoxychlor 0.57 {IX 1.7 1.0 J 1.7 1.7 U 1.7 67 |U 6.7
Toxaphene 17 U 17 17 U 17 17 9} 17 67 8] 67
Semivolatile Organic Analytes
1,2,4-Trichlorobenzene 330 _jU 330 330 _|U 330 330 _jU 330 330 {U] 330
1,2-Dichlorobenzene 330 | U 330 330 U 330 330 _jU 330 330 |U| 330
1,3-Dichlorobenzene 330 U 330 330 U 330 330 U 330 330 U 330
1,4-Dichlorobenzene 330 _|U 330 330 _|U 330 330 9} 330 330 jU 330
2,4,5-Trichlorophenol 830 | U 330 830 U 330 330 (U 330 830 |U 330
2,4,6-Trichlorophenc® 330 _|U 330 330 _{U 330 330 (U non 330 _|U 330
2,4-Dichlorophenol 330 jU 330 330 {U 330 330 _|U Sou 330 _|U 330
2,4-Dimethylphenol ERA O 330 | U 330 330 | U 330 330 | U 330
2,4-Dinitrophenol Bov Ul wou 830 |U 830 830 |U 830 830 |U 830
2,4-Dinitrotoluene 330 {U 330 330 |U 330 330 _{U 330 330 JU| 330
2,6-Dinitrotoluene 330 U 330 330 (U 330 330 _{U 330 330 (U 330
2-Cbloronaphthalene 330 U 330 330 | U 330 330 (U 330 330U 330
2-Chloropheno! 330 U 330 330 _{U 330 330 | U 330 330 |U| 330
2-Methylnaphthalene 330 U 330 330 | U 330 330 | U 330 330 1U 330
2-Methylphenol (cresol, o-) 330 _|U 330 330 |U 330 330 | U 330 330 | U 330
2-Nitroaniline 830 | U 830 830 |U 830 830 |U 830 830 |U 830
2-Nitrophenol 330 jU 330 330 |U 330 330 | U 330 330 jU 330
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. D

Attachment 1. 100-F-26:8 Verification Sampling Results.

J15F96 J15F99 J15FBO J15FB1
Constituent Sample Location 3 Sample Location 5 Sample Location 6 Sample Location 7
Sample Date 8/13/07 Sample Date 8/13/07 | Sample Date 8/13/07 | Sample Date 8/13/07
pekg JQ] PQL | pekg JO[ POL [ peke JO[ POL | pgikg [Q] POL
Semivolatile Organic Analytes (continued)
3,3"-DichJorobenzidine 330 U 330 330 | U 330 330 |U 330 330 jU 330
4-Methylphenol (p-cresol) 330 (U 330 330 U 330 330 U 330 330 | U 330
3-Nitroaniline 830 |U 830 830 |U 830 830 |U 830 830 |U 830
4,6-Dinitro-2-methylpheno] 830 |U 830 830 (U 830 830 |U 830 830 |U 830
4-Bromophenyl-phenylether 330 U 330 330 | U 330 330 | U 330 330 |U 330
A-Chlnra-3-mathvinhennl 220 1T 22N 220 T EETY EEYR) vt BEPS EEPN T A
Benzo(a)anthracene 330 U 330 330 |U 330 330 U 330 330 (U 330
Benzo(a)pyrene 330 | U 330 330 U 330 330 (U 330 330 U 330
Benzo(b)fluoranthene 330 U 330 330 U 330 330 U 330 330 U 330
Benzo(g,h,i)perylene 330 JU 330 330 | U 330 330 U 330 330 JU 330
Benzo(k)fluoranthene 330 {U 330 330 | U 330 330 | U 330 330 (U 330
Bis(2-chloro- 1-methylethyl)ether 330 _|U 330 330 (U 330 330 _|U 330 330 (U 330
Bis(2-chloroethoxy)methane 330 |U 330 330 U 330 330 | U 330 330 (U 330
Bis(2-chloroethyl) ether 330 | U 330 330 jU 330 330 {U 330 330 |{U 330
Bis(2-ethylhexyl) phthalate 43 J 330 44 J 330 36 J 330 270 J 330
Butylbenzylphthalate 330 _jU 330 330 | U 330 330 | U 330 330 |U 330
Carbazole 330 _|U 330 330 | U 330 330 | U 330 330 |U 330
Chrys--- 330 | U 330 330 (U 330 330 | U 33" 330 | U 330
Diberioa,usanthracene 330 |U 330 330 | U 330 22 J 33, 29 ] 330
Dibenzofuran 330 | U 330 330 | U 330 330 |U 330 330 _1U 330
Diethylphthalate 330 11U 330 330 | U 330 330 | U 330 330 | U 330
Dimethylphthalate 330 _|U 330 330 | U 330 330 U 330 330 |U 330
Di-n-butylphthalate 330 U 330 °°y U 330 330 | U 330 330 |U 330
Di-n-octylphthalate 330 (U 330 -3 U 330 330 (U 330 330 U 330
Fluoranthene 22 J 330 330 |U 330 330 (U 330 330 _tU 330
Fluorene 330 | U 330 330 | U 330 330 |U 330 330 | U 330
Hexachlorobenzene 330 U 330 330 U 330 330 U 330 330 U 330
Hexachlorobutadiene 330 U 330 330 U 330 330 U 330 330 (U 330
Hexachlorocyclopentadiene 330 | U 330 330 (U 330 330 U 330 330 U 330
Hexachioroethane 330 _|U 330 330 |U 330 330 | U 330 330 U 330
Indeno(1,2,3-cd)pyrene 330 | U 330 330 |U 330 330 |U 330 330 |U 330
Isophorone 330 _|U 330 330 | U 330 330 | U 330 330 (U 330
Naphthalene 330 | U 330 330 (U 330 330 (U 330 330 | U 330
Nitrobenzene 330 (U 330 330 | U 330 330 jU 330 330 U 330
N-Nitroso-di-n-dipropylamine 330 (U 330 330 | U 330 330 |U 330 330 (U 330
N-Nitrosodiphenylamine 330 | U 330 330 | U 330 330 JU 330 330 |U 330
Pentachlorophenol 830 |U 830 830 U 830 830 [U 830 830 |U 830
Phenanthrene 18 1 330 330 |U 330 330 (U 330 330 U 330
Phenol 330 | U 330 330 | U 330 330 {U 330 330 [U 330
Pyrene 29 J 330 18 J 330 330 U 330 330 |{U 330
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Attachment 1. 100-F-26:8 Verification Sampling Results.
J15FB6 J15FB7 J15F90 J15F91
Sample Location Sample Location Sample Location N Sample Location N
Constituent French Drain 12 French Drain 13 Road Crossing 14 Road Crossing 15
Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/27/07 Sample Date 8/27/07
peke [ Q] PoU | ppke [QT POL | ppkg [Q] POL [ ppkg [Q] POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 14 U 14 14 U 14
Aroclor-1221 13 U 13 13 U 13 14 U 14 14 U 14
Aroclor 07 13 U 13 13 U o 4 U 14 14 19) 14
Aroclor sc-ao 13 U 13 13 U - 4 U 14 14 U 14
Aroclor-1248 13 U 13 13 U 13 14 U 14 14 U 14
Aroclor-1254 13 U 13 13 U 13 14 9} 14 14 u 14
|Aroc!== 777 i3 U 17 s U 13 14 U 14 14 U 14
5
[Aldri.. ., .7 TJu L. «. L, U] 87 14 [UD] 14 14_lop[ 14
Alpha-BHC 1.7 U 1.7 6.7 U 6.7 1.4 |UD 1.4 14 |UD 1.4
Alpha-Chlordane 1.7 U 1.7 6.7 U 6.7 1.4 |UD 1.4 1.4 _{UD 1.4
Beta-BHC 1.7 U 1.7 6.7 U 6.7 14 |UD 1.4 14 |UD 1.4
Delta-BHC 1.7 U 1.7 6.7 U 6.7 14 |UD 1.4 14 |UD 1.4
Dichlorodiphenyldichloroethane 1.7 U 1.7 6.7 U 6.7 1.4 |UD 1.4 14 |UD 1.4
Dichlorodiphenyldichloroethylene 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 14
Dichlorodiphenyltrichloroethane 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 14 |UD 14
Dieldrin 1.7 U 1.7 6.7 U 6.7 14 |UD 1.4 14 JUD 1.4
Endosulfan I 1.7 U 1.7 6.7 U 6.7 14 |UD 1.4 14 |UD 1.4
Endosulfan 1T 1.7 " 1.7 6.7 U 6~ 1.4 ur ‘4 1.4 UD 14
Endosulfan sulfate 1.7 v 1.7 6.7 U 6., 14 |UL .4 14 |UD 1.4
Endrin 1.7 U 1.7 6.7 U 6.7 14 |UD 1.4 14 |UD 1.4
Endrin aldehyde 1.7 U 1.7 6.7 U 6.7 14 {UD 1.4 14 {UD 14
Endrin ketone 1.7 U 1.7 6.7 U 6.7 14 |UD 1.4 1.4 |UD 1.4
Gamma-BHC (Lindane) 1.7 U 1.7 6.7 U 6.7 14 (UD 1.4 14 |UD 1.4
gamma-Chlordane 1.7 U 1.7 6.7 U 6.7 14 |UD 1.4 14 |UD 1.4
Heptachlor 1.7 U 1.7 6.7 U 6.7 1.4 |UD 1.4 1.4 [UD 1.4
Heptachlor epoxide 1.7 U 1.7 6.7 U 6.7 1.4 |UD 1.4 1.4 1UD 1.4
Methoxychlor 1.7 U 1.7 6.7 U 6.7 1.4 |[UD 1.4 14 [UDf 14
Toxaphene 17 U 17 67 U 67 14 UD 14 14 UD 14
Semivolatile Organic Analytes
1,2,4-Trichlorobenzene 330 U 330 330 U 330 350 U 350 350 U 350
1,2-Dichlorobenzene 330 U 330 330 U 330 350 U 350 350 U 350
1,3-Dichlorobenzene 330 U 330 330 U 330 350 U 350 350 U 350
1,4-Dichlorobenzene one o "30 330 U 330 750 U nen e 350
2,4,5-Trichlorophenol [ o .40 840 U 840 L60 U Cuw iy o 870
2,4,6-Trichlorophenol 330 9} 330 330 U 330 350 U 350 350 U 350
2,4-Dichlorophenol 330 9} 330 330 U 330 350 U 350 350 U 350
2,4-Dimethylphenol 330 9} 330 330 U 330 350 U 350 350 U 350
2,4-Dinitrophenol 840 U 840 840 U 840 860 U 860 870 U 870
2,4-Dinitrotoluene 330 U 330 330 U 330 350 U 350 350 U 350
2,6-Dinitrotoluene 330 U 330 330 U 330 350 U 350 350 U 350
2-Chloronaphthalene 330 U "0 330 U 330 350 U 350 350 U 350
2-Chlorophenol 330 9} o0 330 U 330 350 U 350 350 U 350
2-Methylnaphthalene 330 9} 330 330 U 330 350 U 350 350 U 350
2-Methylphenol (cresol, 0-) 330 9} 330 330 U 330 350 U 350 350 U 350
2-Nitroaniline 840 U 840 840 U 840 860 | U 860 870 | U 870
2-Nitrophenol 330 9} 330 N U 330 350 U 350 350 U 350
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Attachment 1. 100-F-26:8 Verification Sampling Results.

J15F92 J15F93 J15FB8 J15FB9
Sample Location N [Sample Location N Road| Sample Location BCL- [Sample Location BCL-
Constituent Road Crossing 16 Crossing BCL A B
Sample Date 8/27/07 Sample Date 8/27/07 Sample Date 8/13/07 | Sample Date 8/13/07
ugkg [Q] POL | pokg TQ] PQL | ppke [ Qf POL | ugks [Q] POL
Polychlorinated Biphenyls
Aroclor-1016 14 8] 14 14 U 14 13 U 13 14 U 14
Aroclor-1221 14 8] 14 14 U 14 13 8] 13 14 U 14
Aroclor-1232 14 U 14 14 U 14 13 U 13 14 U 14
Aroclor-1242 14 U 14 14 U 14 13 U 13 14 U 14
Aroclor-1248 14 U 14 14 U 14 13 U 13 14 U 14
Aroclor-1254 14 8] 14 14 U 14 13 U 13 14 U 14
Alpha-Chlordane 1.4 U 1.4 14 |U 1.4 1.7 U 1.7 1.7 U 1.7
Beta-BHC 1.4 0] 1.4 1.4 U 1.4 1.7 U 1.7 1.7 U 1.7
Delta-BHC 1.4 U 1.4 1.4 U 1.4 1.7 U 1.7 1.7 U 1.7
Dichlorodiphenyldichloroethane 14 U 14 14 U 1.4 1.7 9} 1.7 1.7 U 1.7
Dichlorodiphenyldichloroethylene 1.4 U 1.4 1.4 U 1.4 1.9 X 1.7 1.2 J 1.2
Dichlorodiphenyltrichloroethane 1.4 U 14 1.4 U 1.4 0.7 J 1.7 0.47 J 1.2
Dieldrin 1.4 |U 1.4 1.4 U 1.4 1.7 U 1.7 1.7 U 1.7
Endosulfan I 1.4 |U 1.4 1.4 U 1.4 1.7 8] 1.7 1.7 U 1.7
Endosulfan II 1.4 8] 1.4 1.4 U 1.4 1.7 U 1.7 1.7 U 1.7
Endosulfan sulfate 1.4 U 1.4 1.4 U 1.4 1.7 U 1.7 1.7 U 1.7
Endrin 14 U 1.4 14 U 1.4 1.7 U 1.7 1.7 U 1.7
Endrin aldehyde ) 14 U 1.4 14 U 1.4 1.7 U 1.7 1.7 U 1.7
Endrin ketone 1.4 U 1.4 14 U 1.4 1.7 U 1.7 1.7 U 1.7
(Gar meA ATy W -~ T — ] T4 & U =T =
FATinac i vaus le oy am e U 1.4 L, .0, .. LT
Heptachlor 1.4 U 14 1.4 U 1.4 1.7 U 1.7 1.7 U 1.7
Heptachlor epoxide 1.4 U 1.4 1.4 U 1.4 1.7 9} 1.7 1.7 U 1.7
Methoxychlor 1.4 U 1.4 1.4 U 1.4 1.7 U 1.7 054 |IX[ 1.7
Toxaphene 14 U 14 14 U 14 17 U 17 17 9] 17
Semivolatile Organic Analytes
1,2,4-Trichlorobenzene 350 fu| 350 360 [ U 360 330 | U[ 330 360 |UJ 360
1,2-Dichlorobenzene pem del e 360 {U| 360 330 { U] 330 360 |Ul 360
1,3-Dichlorobenzene Doy o Jou 360 U 360 330 U 330 360 U 360
1,4-Dichlorobenzene 350 U 350 360 U 360 330 U 330 360 U 360
2,4,5-Trichiorophenol 870 (U 870 900 U S00 330 U 830 830 11U} 83
2,4,6-Trichlorophenol 350 U 350 360 | U 360 330 U 330 360 |U{ 360
2,4-Dichlorophenol 350 U 350 360 U 360 330 U 330 360 U 360
2,4-Dimethylphenol 350 |U 350 360 (U 360 330 8] 330 360 {U| 360
"~ * Dinitrophenol L T . 900 U 900 830 U 830 900 |U" 770
.+~ 0Dinitrotoluene ooy w Y 360 U 360 330 U 330 360 U o0
2,6-Dinitrotoluene 350 (U 350 360 | U 360 330 U 330 360 | U 360
2-Chloronaphthalene 350 U 350 360 (U 360 330 U 330 360 (U] 360
2-Chlorophenol 350 U 350 360 |U 360 330 8] 330 360 JU| 360
2-Methylnaphthalene 350 U 350 360 | U 360 330 U 330 360 U} 360
2-Methyiphenol (cresol, o-) 350 U 350 360 |U 360 330 U 330 360 |U| 360
2-Nitroaniline 870 |U 870 900 |U 900 830 U 830 900 |U|[ 900
2-Nitrophenol 350 U 350 360 | U 360 330 U 330 360 (Ul 360
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Attachment 1. 100-F-26:8 Verification Sampling Results.

J15F92 J15F93 J15FBS8 J15FB9
Sample Location N |{Sample Location N Road| Sample Location BCL- |Sample Location BCL-
Constituent Road Crossing 16 Crossing BCL A B

Sample Date 8/27/07 Sample Date 8/27/07 Sample Date 8/13/07 | Sample Date 8/13/07
pe/kg [Q] POL | peke [Q] POL | pekg [Q POL | pekg [Q[ POL

Semivolatile Organic Analytes (continued)

3,3'-Dichlorobenzidine 350 U 350 360 U 360 330 U 330 360 o 0|
4-Methylpheno} (p-cresol) 350 |U 350 360 (U 360 330 U 330 360 |U! 360
3-Nitroaniline 370 U 370 900 | U 900 330 U 330 900 JUY 900
4,6-Dinitro-2-methylphenol 870 |U 870 900 | U 900 830 U 830 900 U} 900
4-Bromophenyl-phenylether 350 {U 350 360 | U 360 330 U 330 360 |Ul 360
A Mlaca 2 cmtbed ol aead acn T ~rn BPrs - o~ =~ = P Py e oA
T LN

4-Nitrophenol 870 U 870 900 U 900 830 U 830 900 v sw
Acenaphthene 350 [Uf 350 360 U 360 an T Tmsn™ T 73en Torbeen
Acenaphthylene 350 |ul 350 360 | U] 360 T BT
Anthracene 350 |U 350 360 U 360 330 U 330 360 |U| 360
Benzo(a)anthracene 350 U 350 360 U 360 330 U 330 360 9] 360
Benzo(a)pyrene 350 |U 350 360 (U 360 330 U 330 360 (U 360
Benzo(b)fluoranthene 350 |U 350 360 |U 360 330 U 330 360 | U | 360
Benzo(g,h,i)perylene 350 |U 350 360 U 360 330 U 330 360 | U 360
Benzo(k)fluoranthene 350 U 350 360 U 360 330 U 330 360 9] 360
Bis(2-chloro-1-methylethyDether 350 U 350 360 | U 360 330 U 330 360 |U| 360
Bis(2-chloroethoxy)methane 350 U 350 360 U 360 330 U 330 360 U 360
Bis(2-chloroethyl) ether 350 |U 350 360 U 360 330 U 330 360 |U| 360
Bis(2-ethylhexyl) phthalate 20 J 350 360 U 360 42 J 330 62 J 360
Butylbenzylphthalate 350 jU 350 360 U 360 330 U 330 360 |U| 360
Carbazole 350 |U 350 360 U 360 330 8) 330 360 | U 360
Chrysene 350 U 350 360 U 360 330 U 330 360 U 360
Dibenz(a,h)anthracene 350 |U 350 360 U 360 330 U 330 25 ] 360
Dibenzofuran 350 {U 350 360 U 360 330 U 330 360 {U| 360
Diethylphthalate 350 | U 350 360 | U 360 330 U 330 360 | U 360
Dimethylphthalate 350 JU 350 360 U 360 330 U 330 360 | U 360
Di-n-butylphthalate - 350 U 350 360 | U 360 330 U 330 360 |U{ 360
Di-n-octylphthalate 350 |U 350 360 U 360 330 U 330 360 | U 360
Fluoranthene 350 |U 350 360 | U 360 330 U 330 360 (U 360
Fluorene 350 |U 350 360 U 360 330 U 330 360 | U 360
Hexachlorobenzene 350 (U 350 360 U 360 330 U 330 360 U 360
Hexachlorobutadiene 350 {U 350 360 U ”50 330 U 330 360 U 360
Hexachlorocyclopentadiene 350 |U 350 360 | U 250 330 U 330 360 | U 360
Hexachloroethane 350 |U 350 360 | U 360 330 U 330 360 |U| 360
Indeno(1,2,3-cd)pyrene 350 U 350 360 | U 360 330 U 330 360 (U 770 |
Isophorone 350 |U 350 360 (U 360 330 U 330 360 JU| L0
Naphthalene aen ATy nen 360 U 24N 770 U 330 360 (U' 740
Nitrobenzene v vy oo 360 JU[ oo ..v | U] 330 360 U, w0 |
N-Nitroso-di-n-dipropylamine 350 (U 350 360 | U 360 330 U 330 360 |U| 360
N-Nitrosodiphenylamine 350 |U 350 360 | U 360 330 U 330 360 | U 360
Pentachlorophenol 870 |U 870 900 U 900 830 U 830 900 {U] 900
Phenanthrene 350 |U 350 360 U 360 330 U 330 360 | U 360
Phenol 350 U 350 360 | U 360 330 U 330 360 U 360
Pyrene 350 |U 350 360 U 360 330 U 330 22 J 360
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004

Rev. 0

Attachment 1. 100-F-26:8 Verification Sampling Results.
J15FCO J15EC1 J14YW4 JMYWS.
A i R Sample Location S
Sample Location BCL-| Sample Location BCL-| Sample Location S .
R X Road Crossing BCL
Constituent C D Road Crossing (north) Stockpile
Sample Date 8/13/07 | Sample Date 8/13/07 Sample Date 4/3/07 Sample Date 4/3/07
wekg [Q] POL | pekg [Q] POL | pgkg [Q ] POL | pekg [ Q] POQL
™~'-chlorinated Biphenyls _
Aroclor-1016 13 U 1o 13 U 13 1+ u i i u L
Aroclor-1221 13 U 13 13 U 13 14 U 14 14 U 14
Aroclor-1232 13 U 13 13 U 13 14 U 14 14 U 14
Aroclor-1242 13 U 13 13 U 13 14 U 14 14 U 14
Alpha-Chlordane 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Beta-BHC 1.7 U 1.7 6.7 9] 6.7 1.4 UD 1.4 1.4 UD 1.4
Delta-BHC 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Dichlorodiphenyldichloroethane 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Dichlorodiphenyldichloroethylene 1.7 U 1.7 1.6 J 6.7 14 UD 1.4 1.4 UD 1.4
Dichlorodiphenyltrichloroethane 1.7 U 1.7 1.4 ] 6.7 1.4 UD 1.4 1.4 UD 1.4
Dieldrin 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Endosulfan 1 1.7 U 1.7 6.7 U 6.7 14 UD 1.4 1.4 UD 1.4
Endosulfan I 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Endosulfan sulfate 1.7 U 1.7 6.7 8] 6.7 1.4 UD 1.4 1.4 UD 1.4
Endrin 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Endrin aldehyde 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Endrin ketone 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Gamma-BHC (Lindane) 1.7 U 1.7 6.7 U 6.7 1.4 uD 1.4 1.4 UuD 1.4
gamma-Chlordane 1.7 U 1.7 6.7 ) 6.7 1.4 1UD 1.4 14 {UD| 14
Heptachlor 1.7 U 1.7 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Heptachlor epoxide 1.7 9] 1.7 6.7 U 6.7 1.4 uD 1.4 1.4 |UD 1.4
Methoxychlor 1.8 X 1.8 6.7 U 6.7 1.4 UD 1.4 1.4 UD 1.4
Toxaphene 17 U 17 67 U 67 14 Ul 14 14 U 14
Semivolatile Organic Analytes
1,2,4-Trichlorobenzene 340 U 340 330 U 330 350 uUJ 350 360 uJ 360
1,2-Dichlorobenzene 340 U 340 330 U 330 350 UJ 350 360 uJ 360
1,3-Dichlorobenzene 340 9} 340 330 U 330 350 U] 350 360 Ul 360
1,4-Dichlorobenzene 340 U 340 330 U 330 350 uJ 350 360 UJ 360
2,4,5-Trichlorophenol 840 U 840 840 U 840 870 Ul 870 890 uJ 890
2,4,6-Trichlorophenol 340 9} 340 330 U 330 350 UJ 350 360 UJ 360
2,4-Dichlorophenol 340 U 340 330 U 330 350 uJ 350 360 UJ 360
2,4-Dimethylphenol 340 9 340 330 U 330 350 Ul 350 360 uJ 360
2,4-Dinitrophenol 840 U 840 840 U 840 870 ul 870 890 uJ 890
2,4-Dinitrotoluene 340 U 340 330 U 330 350 U 350 360 U 360
2,6-Dinitrotoluene 340 9] 340 330 U 330 350 uJ 350 360 uJ 360
2-Chloronaphthalene 340 U 340 330 U 330 350 U 350 360 U 360
2-Chlorophenol 340 U 340 330 U 330 350 {UJ| 350 360 | UJ{ 360
7 M-thylnaphthal ~10 U oen oo v 730 350 uJ 350 360 UJj ~r
,.-,vwlhylphenol (quU], 0-) 340 U v V] v .)30 350 uJ 350 360 UJ IJUY
2-Nitroaniline 840 U 840 840 U 840 870 U 870 890 U 890
2-Nitrophenol 340 U 340 330 U 330 350 UJ 350 360 uJ 360
Attachment 1 Sheet No. 16 0of 19
Originator H. M. Sulloway Date 11/01/07
Checked M. J. Appel Date
Calc. No. 0100F-CA-V0319 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Attachment 1. 100-F-26:8 Verification Sampling Results.

J14YWé6
Sample Location S Road
Constituent Crossing (south)
Sample Date 4/3/07
pgkg ] Q| POL
Polychlorinated Biphenyls
Aroclor-1016 14 U 14
Aroclor-1221 14 U 14
Aroclor-1232 14 9} 14
Aroclor-1242 14 U 14
Aroclor-1248 14 U 14
Aroclor-1254 | n v
Aroclor-1260
Pesticic
Aldrin 14 {UD 1.4
Alpha-BHC 1.4 JUD 1.4
Alpha-Chlordane 1.4 uUD 1.4
Beta-BHC 14 |UD 1.4
Delta-BHC 1.4 {UD 1.4
Dichlorodiphenyldichloroethane 1.4 UD 1.4
Dichlorodiphenyldichloroethylene e UD 1.4
Dichlorodiphenyltrichloroethane Loy UD 1.4
Dieldrin 1.4 UD 1.4
Endosulfan 1 1.4 UD 1.4
Endosulfan II 1.4 UD 1.4
Endosulfan sulfate 1.4 UD 1.4
Endrin 1.4 UD 1.4
Endrin aldehyde 14 |UD 1.4
Endrin ketone 1.4 UD 1.4
Gamma-BHC (Lindane) 1.4 UD 1.4
gamma-Chlordane 1.4 UD 1.4
Heptachlor 1.4 UD 1.4
Heptachlor epoxide 1.4 uUD 1.4
Methoxychlor 1.4 UD 1.4
Toxaphene 14 UJ 14
Semivolatile Organic Analytes
1,2,4-Trichlorobenzene 340 UJ 340 !
1,2-Dichlorobenzene 340 jUJ 340
1,3-Dichlorobenzene 340 | UJ 34¢
1,4-Dichlorobenzene 340 Ul 340
2,4,5-Trichlorophenol 850 uUJ 850
2,4,6-Trichlorophenol 340 Ul 340
2,4-Dichlorophenol 340 uJ 340
2,4-Dimethylphenol 340 UJ 340
2,4-Dinitrophenol 850 [UJ 850
2,4-Dinitrotoluene 340 U 340
2,6-Dinitrotoluene 340 UJ 340
2-Chloronaphthalene 340 U 340
2-Chlorophenol 340 uJ 340
2-Methylnaphthalene 340 uJ 340
2-Methylphenol (cresol, 0-) 340 (UJ 340
2-Nitroaniline oen U 850
2-Nitrophenol Sy uJ 340
Attachment 1 Sheet No. 18 0of 19
Originator ~ H. M. Sulloway Date 11/01/07
Checked M. J. Appel Date
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APPENDIX C

HAZARD QUOTIENT AND
CARCINOGENIC RISK CALCULATIONS
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

APPENDIX C

HAZARD QUOTIENT AND
CARCINOGENIC RISK CALCULATIONS

The calculation in this appendix is kept in the active Washington Closure Hanford project files and is
available upon request. When the project is completed, the file will be stored in a U.S. Department of
Energy, Richland Operations Office, repository. This calculation has been prepared in accordance with
ENG-1, Engineering Services, ENG-1-4.5, “Project Calculation,” Washington Closure Hanford,
Richland, Washington. The following calculation is provided in this appendix:

100-F 5:8 Waste Site Cleanup Verificat 1+Ha d otient and ~ircine  :nic Risk " ilculation,
0100F-CA-V0306, Rev. 1, Washington Closure Hanford, Richlana, Washington.

DISCLAIMER FOR CALCULATIONS

The calculation provided in this appendix has been generated to document compliance with established
cleanup levels. This calculation should be used in conjunction with other relevant documents in the
administrative record.

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8 C-1i




Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Acrobat 8.0
CALCULATION COVER SHEET

Project Title: 100-F Area Field Remediation Job No. 14655

Area: 100-F ___

Discipline: Environmental *Calculation No: 0100F-CA-V0320

Subject: 100-F 7870 {B07-F Winntn €itn Slegre = V/nsifinntion tamned (oot o St oo R

Computer Program: ™--="' Pr am No® T--!°nne

The attached calcutations have been generated to document compliance with established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation [X] Preliminary || Superseded [_] Voided [

fl AD
Cover =1 ) ) .
0 .@qua K. A. Anselm, S. W. Callison_ -,
Summary = 3 /lfljﬂu ﬁu/gr{li/ﬂ,m,,,/z oS e |07
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | H. M. Sulloway S Date: | 11/01/07 Calc. No.: | 0100F-CA-V0320 Rev.: 0
Project: | 100-F Area Field Remediation Job No: 14655 Checked: | K. A. Anselm f/AA Date: | ifjij22
Subject: é:OO-F-2§:8, 1607-F1 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Sheet No. 1 of 3
alculation
PURPOSE:

Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess
cancer) risk for the 100-F-26:8 waste site. In accordance with the remedial action goals (RAGs) in the
remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2005), the following criteria

must be met:

1) An HQ of <1.0 for all individual noncarcinogens

2) A cumulative HQ of <1.0 for noncarcinogens

3) Anexcess ncerrisk of <1 x 10°® for individual carcin  ns
4) A cumulative excess cancer risk of <1 x 10 for carcinogens.

GIVEN/REFERENCES:

1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

2) EPA, 1994, Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in
Children, EPA/540/R-93/081, Publication No. 9285.7-15-1, U.S. Environmental Protection Agency,
Washington, D.C.

3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.

4) WCH, 2007, Remaining Sites Verification Package for the 1607-FI1 Septic Tank and the 1607-F1

Sanitary Sewer Pipelines (100-F-26:8), Attachment to Waste Site Reclassification Forms 2004 0
and 2005-004, Washington Closure Hanford, Inc., Richland, Washington.

SOLUTION:

1) Generate an HQ for each noncarcinogenic constituent detected above background or required
detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 (DOE-RL
2005).

2) Sum the HQs and compare this value to the cumulative HQ of <1.0.

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
required detection limit/practical quantitation limit and compare it to the excess cancer risk of

<1 x 10°® (DOE-RL 2005).

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10,

Remaining Sites Verification Package for the 1607-F1 and 100-F-26:8
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Washington Closure Hanford, Inc. | CALCULATION SHEET
Originator: | H. M. Sulloway _ BYALD Date: | 11/01/07 Calc. No.: | 0100F-CA-V0320 Rev.: 0
Project: | 100-F Area Field Remediation Job No: 14655 Checked: | K. A. Anselm ;224 Date: | #1})1/p72
Subject: 100-F-2§:8, 1607-F1 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Sheet No. 2 of 3
Calculation
1 METHODOLOGY:
2
3 The 1607-F1 and 100-F-26:8 waste sites were divided into four areas for the purpose of verification
4 sampling. The first area consisted of the excavation footprint of the 1607-F1 septic tank and 100-F-28:8
5  pipelines, the second area consisted of the 1709-F French Drain excavation footprint, the third area
6  consisted of the BCL stockpiles, and the fourth area consisted of two road crossing excavations of the
7  pipeline between the 1607-F1 septic tank and the 1701-F building. Hazard quotient and carcinogenic
8  r1isk calculations for the 1607-F1 and 100-F-26:8 waste sites were conservatively calculated using the
9  highest of the focusec¢ . statist  lly calculated results from these four areas for each analyte (WCH
10 2007). Boron, molybdenum, and hexavalent chromium require HQ and risk calculations because these
11 analytes were detected and a Washington State or Hanford Site background value is not available. Lead,
12 selenium, and multiple organic contaminants of concern (COCs) (as listed in Table 1) are included
13 because they were detected by laboratory analysis and cannot be attributed to natural occurrence. Total
14 petroleum hydrocarbon (TPH) data are not included in the calculations since TPH includes a broad
15  range of constituents rather than an individual contaminant. All other site nonradionuclide COCs were
16  notdetected or were quantified below background levels. An example of the HQ and risk calculations is
17  presented below:
18
19 1) For example, the maximum value for boron is 2.1 mg/kg, divided by the noncarcinogenic RAG
20 value of 16,000 mg/kg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is
21 1.3 x 107, Comparing this value, and all other individual values, to the requirement of <1.0, this
22 criteria is met.
23
24 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
25 obtained by summing the individual values. The sum of the HQ values is 3.9 x 102, Comparing this
26 value to the requirement of <1.0, this criteria is met.
27
28  3) To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value,
29 then multiplied by 1 x 10, For example, the maximum value for hexavalent chromium is
30 0.22 mg/kg, divided by 2.1 mg/kg, and multiplied as mdlcated is .0x 107. Comparing this value
31 and all other individual values to the requirement of <1 x 108, this criteria is met.
32 :
33 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
34 risk can be obtained by summing the individual values. The sum of the excess cancer risk values is
35 1.3 x 108, Comparing this value to the requirement of <1 x 107, this criterion is met.
36
37
38  RESULTS:
39
40 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
41  2) List the cumulative noncarcinogenic HQ >1.0: None
42 3) List individual carcinogens and corresponding excess cancer I‘lSk >1x 10 None
43 4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None.
a4
45  Table 1 shows the results of the calculations.

Remaining Sites Verification Package for the 1607-FI and 100-F-26:8 C-3
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0

Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | H. M, Sulloway 30 Date: | 11/01/07 Calc. No.: | 0100F-CA-V0320 Rev.: 0

Project: | 100-F Area Field Remediation Job No: 14655 Checked: | K. A. Anselm  jfacd Date: | #/;/p1

Subject: é:OO-F-2§:8, 1607-F1 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Sheet No. 3 of 3

alculation
Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-F-26:8 Waste Site.
Maximum Noncarcinogen Carcinogen )
Contaminants of Concern® Value® RAG" Haz&frd RAG® Carcx.nogen
N Pl Quotient Risk
L sy aw04 - -

Chromijum, hexavalent® 0.22 240 I 0 2E-04 2.1 1.0E-07
.. 12 353 3.3E-02 - .
ivivlyuvucium 0.52 400 1.3E-03 - ==
Selenium 1.4 400 3.5E-03 - --
Semiyolatiles _ i TEELGE :
Benzo(a)anthracene 0.026 -- -- 0.137 1.9E-07
Benzo(a)pyrene 0.038 -- -- 0.33°¢ 1.2E-07
Benzo(b)fluoranthene 0.023 -- -~ 1.37 1.7E-08
Benzo(k)fluoranthene 0.030 - -- 0.137 2.2E-07
Benzo(ghi)perylene 0.023 2,400 9.6E-06 - -
Bis(2-ethylhexyl) phthalate 0.15 1,600 9.4E-05 71.4 2.1E-09
Chrysene 0.037 -~ -~ 0.137 2.7E-07
Dibenzo(a,h)anthracene 0.029 - -- 0.33° 8.8E-08
Fluoranthene 0.033 3,200 1.0E-05 -~ -
Indeno(1,2,3-cd) pyrene 0.019 -- - 1.37 1.4E-08
Phenanthrene 0.018 24,000 7.5E-07 - --
Pyrene 0.057 2,400 2.4E-05 - -
PeShtid e SR R R R e s
BHC, beta (Hexachlorocyclohexane) 0.0006 - - 0.556 1.1E-09
Chlordane (alpha, gamma) 0.0067 40 1.7E-04 0.769 8.7E-09
DDD, 4,4°- 0.0012 -- -~ 417 2.9E-10
DDE, 4,4'- 0.011 - - 2.94 3.7E-09
DDT, 4,4’- 0.0030 40 7.5E-05 2.94 1.0E-09
Endosulfan (I, I, sulfate) 0.00053 480 1.1E-06 - -
Heptachlor epoxide .00060 1.04 5.8E-04 0.11 5.5E-09
Methoxychlor 0.0018 400 4.5E-06 - --
Cumulative Hazard Quotient 3.9E-02
Cumulative Excess Cancer Risk: J 1.3E-06
Notes:

* = From WCH (2007).

® = Value obtained from the RDR/RAWP (DOE-RL 2005) or Washington Administrative Code (WAC) 173-340-740(3), Method B, 1996,
unless otherwise noted.

¢ = Value for the carcinogen RAG calculated based on the inhalation exposure pathway WAC 173-340-750(3), 1996.

9 = Value for the noncarcinogen RAG obtained from EPA (1994).

¢ = Carcinogen risk calculated using the cleanup level instead of the required detection limit, per WAC 173-340-740(3), Method B, 1996.
-- = not applicable

RAG = remedial action goal

CONCLUSION:

This calculation demonstrates that the 100-F-26:8 waste site meets the requirements for the hazard
quotients and carcinogenic (excess cancer) risk as identified in the RDR/RAWP (DOE-RL 2005).
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